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Each of the three volumes of eem contains a Product Index and 
Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere,w 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION 

,.,." .... , "" ..... '........... "--.... . .... - . ···rr .....,. 

Catalog pages in eem are divided into three volumes based on very 
broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and DrIvIIa 
Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In 'Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales oUlc •• 
YELLOW SECTION 

to find trade name sources 
VOLUME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, JIH~r~~~. 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) ~4l!S-97U1Ji" ,,,:'I" 
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55 
PRODUCT SECTIONS 

IN3 
VOLUMES 

TEST'INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS / CIRCUIT 
ASSEMBLIES / CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

Vol. 1 

Vol. 2 

Vol. 3 

eem - Electronic Engineers Master saves 
you engineering, specifying and purchasing 
time. Manufacturers' catalogs are grouped 
under easy-to-remember headings. 

The 55 Product Sections categorize related 
electronics components, equipment, mater
ials,' instruments and systems, and fabri
cation services, enabling you to quickly 
compare and evaluate similar items. 

-,,'---------------
find a specific manufaCturer's catalog 

~_ ges refer to the Index of Manufactur
ers which precedes each Catalog Section 
(w ite pages). 

UNITED TECHNICAL PUBLICATIONS, INC. 

'cem/1971 

These are the 
55 881 Product Sections 
grouped in 3 volumes 
Volume Product Page 
Number Section Number 
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Products 

Amplifiers, Audio, Operational, etc. 
Antennas & Accessories 
Audio Equipment & Accessories 
Cabinets, Chassis, Containers, Racks, Boxes, etc. 
Capacitors (All Types) 
Chemicals (Acids, Adhesives, Coatings, Lubricants; etc.) 
Circuit Assemblies, Circuit Boards & Breadboarding Kits 

. Coils (Inductors, Chokes), Assemblies, Forms ' 
Communications Equipment (Facsimile, Telephone, Television) 
Computing, Data Handling Equipment & Accessories 
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Controls, Control Components & Systems 
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Delay Lines (All Types) 
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Optical Equipment & Accessories 
Power Supplies, Converters, Inverters, Batteries, etc. 
Production Machinery & Automation Equipment 
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Recording Equipment (Non-Audio Types) 
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Research, Development, Engineering Services 
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Studio Equipment 
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INTRODUCTION 

This 1971-72 1 edition of eem /Electronic Engineers Master is the fourteenth and 
largest volume published to date. You will find more catalog data included than 
ever before, systematically presented for the first time in three separate volumes. 

Volume 1 - Test Instruments, Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I 
Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 

The 55eem Product Sections have been individually assigned to their ap
propriatevolume. A listing of the product sections within each volume appears 
on each cover. A complete listing of the 55 product sections appears on the 
first page of each volume (pages 1, 301, 989, 2009 and inside the back cover). 

United Technical.Publications' 
Time-Saving Product Information System 
We have drawn upon the experience of hundreds of engineers and purchasing 
agents to develop a time-saving product/information system. It includes these 
major elements: 

eeml Electronic Engineers Master 
This bound catalog file for the complete product data of many huundreds of 
manufacturers is divided into three volumes with a total of 55 product sections. 
It includes the Catalog Section (white section); an industry-wide Product .Directory 
(green section); a verified Directory of Manufacturers (yellow section) which can 
put the products and sales offices of more than 6,000 manufacturers at the user's 
fingertips; and a Trade Name Directory which starts on page 957 in the white 
pages of Volume 1. 

Electronic Products Magazine 
The electronic industry's only major magazine devoted 100% to products, 
product application and product selection, EPM keeps engineers and purchasing 
agents u~ to date on all phases of products. 

Prices 
Prices are furnished for information only
they are not ·offered as quotations.--Partici
pating manufacturers reserve the right to 
change specifications.· :evise prices or dis
continue items witht.cJt notice. While every 

Circulation Policy 
eem·! Electronic Engineers Master is dis
tributed annually at no charge to qualified 
engineers and purchasing agents, affiliated 
with North American manufacturers, research 
laboratories and government agencies. To 
qualify for a subscription you must be ac
tively engaged in application, selection, spec· 
ification, design or procurement of electronic 
components, materials, eqUipment and related 
fabrication services. 

precaution has been taken to assure accuracy 
in· content, the publisher cannot be respon
sible for manufacturers' claims and repre
sentations; nor can any guarantee be made 
against the possibility of etror or omission. 

Official subscription form may be obtained by 
submitting the following on your company's 
letterhead: (1) name and title, (2) job function 
and duties, (3) main products manufactured 
or developed by your company, division or 
laboratory. Please include building number 
or mail station With address. Letters must be 
signed personally. Group qualification is not 
acceptable. The cost of eem to nonqualified 
personnel is $20.00 per copy. . 

No portion of this book may be reproduced without express permission of the publishers. 
Library of Congress Catalog Card Number 58-9813. 

©Copyright United Technical Publications, Inc. 1971 • Printed. in U.S.A. 

2010 
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PRODUCT INDEX AND DIRECTORY 
This Product Index and Directory contains listings for all products in eem. Since 
eem consists of three volumes, if a product is shown in this volume, a complete list 
of its manufacturers appears below the product heading. If the product appears in 
one of the other two volumes, a cross reference indicates the appropriate volume. 

For products which are included in to is volume, manufacturers are listed alpha
betically in two groups under each product heading. The first group (shown in bold 
face) includes those manufacturers whose catalog pages. appear in the white pages 
of eem. Page numbers are included if information on the specific product shown in 
the· heading is included in the manufacturers' pages. The second group includes 
those manufacturers who make this product but whose catalog' pages do not appear 
in the white section. 

Abrasive Belts, Cords, 
Wheels, etc.-See Vol 1 

Abrasive Compounds, Grains, 
Powders, etc.-See Vol 1 

Ab!Sorbers, Microwave-.: 
See Vol 2 

Absorbers, Nuclear Radiation 
-See Vol 1 

Absorbers, Shock-See 
Mounts, Shock & Vibration 

Accelerators & Accessories, 
Particle-See Vol 1 

Accelerometers-See Vol 2 

Acoustic Materlals-See 
. Materials, Acoustic 

Acoustic Noise Generators.:.... 
'See Generators, Acoustic, 
High Intensity Noise-Vol 1 

Acoustic Test Chambers
See Chambers, Acoustical 
Test, High Intensity Noise
Vol 1 

Acrylic Sprays-See Insulating 
Compounds, Acrylic 

Adapters, Panoramic-See 
Receivers, Panoramic-Vol 1 

Adapters, Waveguide-
See Vol 2 

Adhesives (All Types) 
cox & Co., Inc.. New York, N.Y. 
GC Eletrns., Rockford, III. 
Spectra-Strlp Corp., Garden Grove, Cal. 

p 3054 
Ablestik Adhesive Div .• Gardena. Calif. . 
Abletech. Gardena. Calif. 
Adhesive Prods. Corp .• Bronx. N.Y. 
Allaco Prods .• Braintree, Mass. 
Amicon Corp .• Lexington, Mass. 
Anchor Alloys. Inc., Brooklyn. N.Y. 
Anchor Metal Co .• Inc., Brooklyn. N.Y. 
Applielj Plastics Co., EI Segundo. Cal. 
Aremco Prods., Inc .• Briarcliff Manor. N.Y. 
Armstrong Cork Co .• Lancaster. Pa. 
Armstrong Prods. Co .• Warsaw. Ind. 
Artech Corp., Falls Church. Va. 
Bacon Inds .• Watertown, Mass. 
Borden Chem., New York, N.Y. 
Cadilac Plastics & Chems., DetrOit. Mich. 
Carboline Co .• St. Louis. Mo. 
Carter's Ink Co .• Cambridge. Mass. 
Chomerics, Inc .• Woburn. Mass. 
Clarkson Labs .• Inc., Camden. N.J, 
Conap. Inc .• Allegany, NY . 
Corkpak Co .• Inc .• New Rochelle. N.Y. 
Daubert Chem. Co .• Oak Brook. III. 
Dennis Chem. Co .• St. Louis, Mo. 
Dolph .. John C. Co .• Monmouth Junction, 

N.J. 

Fenwal. Inc .• Ashland. Mass. 
Furane Plastics. Los Angeles. Cal. 
·GAF Corp .• New York, N.Y. 
General Elec .• Schenectady, N.Y. 
General Elec. Co .• Waterford. N.Y. 
General Elec .• Providence. R.I. 
Goodrich. B.F. Ind·1. Prods. Co., Akron. 

Ohio 
Groendyk Mfg. Co .• Inc .• Buchanan, Va. 
Hardman Inc .• Belleville, N.J. 
Hecht Rubber Corp .• Jacksonville. Fla. 
Hightemp ReSins. Inc .• Stamford. Conn. 
Hysol Div .• Olean. N.Y. 
Isochem Resins Co., Uncoln. R.1. 
Kenies Corp .• Daiwers. Mass. 
Loctite Corp .• Newington. Conn. 
Mansol Ceramics Co .• Inc .• Belleville. N.J. 
Miller·Stephenson Chem. Co .• Inc .• 

Danbury. Conn. 
Morgan Adhesives Co., Stow, Ohio 
Nitine. Inc .• Clifton. N.J. 
Optical Inds .• Santa Ana. Cal. 
Opticon Chem .• Palos Verdes Peninsula. 

Cal. 
Packaged Resins Co .• Braintree. Mass. 
Paisley. Edison. N.J. 
Pelmor Labs .• Inc .• Newtown. Pa. 
Philadelphia Quartz Co .• Phila .• Pa. 
Phoenix Materials Corp .• Kittanning. Pa. 
Randolph Prods. Co., Carlstadt, N.J. 
Resin Formulators Co .• Culver City. Cal. 
Royal Inds. EI Segundo. Calif 
Rubatex Corp. Bedford. Va. 

, Act~ators, Servo, Linear
SIjleVol2 

Dow Corning Corp., Midland. Mich. 
. Dynaloy, Inc .• Hanover. N.J. 

Eastman Chem. Prods .• Kingsport. Tenn. 
E.I. DuPont DeNemours & Co .• ' 

Wilmington. Del. 

Sauereisen Cements Co .• Pittsburgh. Pa. 
Schjeldahl. G.T. Co., Northfield. Minn. 
Smooth·On. Inc., Gillette. N.J. 
Sterling. Sewickley. Pa . 
Tapecon, Inc .• Rochester, N.Y. 
Techform Labs., Inc., Venice. Cal. 
Techni·Tool, Inc., Philadelphia, Pa. 
Technical Wire Prods., Inc .• Cranford. NJ 
Technical Wire Prods., Inc .• Santa 

Actljlators, Servo, Rotary
SIjIe Vol 2 

Ad pters-See Connectors; 
F lugs; Sockets; etc. 

Ad ,pters, F-M, Recording
~ eeVol1 

ee m/1971 (Vol. 3) 

Electro Mats. Corp. Amer .• Mamaroneck. 
N.Y. . 

Electro-Science Labs .• Philadelphia. Pa. 
Electrotools, Inc., Broadview, III. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxylite Corp., S. EI Monte. Calif. . 
Fel·Pro Inc .• Skokie. III. 

Barbara. Cal. 
3M Co .• SI. Paul, Minn. 
Topper Mfg. Co., Inc., Great Neck, N.Y .. 
T<a·Con. Inc .• Medford. Mass. 
Uniroyal, Inc., New York. N.Y. 

For addresses see YELLOW SECTION 

electronic engineers master 

1971~72 

VOLU~E 3 

United American Metals Div .• Brooklyn. 
N.Y. 

Universal Shellac & Supply Co., Inc .• 
Hicksville, NY 

Vigor Tool Co .• New York. N.Y. 
Wakefield Engrg .• Inc:; Wakefield. Mass. 
Whittaker Corp .• Los Angeles, Cal. 

Aging Racks-See Racks, 
Aging-Vol 1 

Air Cleaners & Filters 
(Shielded & Unshielded) 

Evans, George Corp., MOline, III. p 2785 
McLean Engrg. Labs., Princeton Jetn., 

N.J ................................................... P 2788 
Rotron, Inc., Woodstock, N.Y. 

p 2795,2806 
Agnew·Higgins, Inc .• Garden Grove. Calif. ' 
American Air Filter. Louisville. Ky. 
Atlantic Ultraviolet Corp .• Long Island City. 

N.Y. . 
Balston .lnd'l. Ltd., Lexington, Mass 
Blocksom & Co., Michigan City. Ind. 
Cambridge Filter Corp., Syracuse, N.Y. 
Carbone Corp., Boonton, N.J. ' 
Carey Elctrn. Engrg. Co., Springfield, Ohio 
Cincinnati Fan & Ventilator Co., Cincinnati, 

Ohio 
Clean Rooms Constr., Westminster, Cal. 
Corning Glass Works. Fluidic Products 

Dept., Cornlng .. N.Y. 
Flock Process Corp .• S. Norwalk. Conn. 
Fox Valve Dev. Co., Inc:, Hanover; N.J .. 
Hollis Engrg .• Inc., Nashua,N.!-i. ' 
Honeywell, Residential Div .• Mpls., Minn. 
Johnson Corp., Three Rivers, Mich. 
Kahn & Co .• Inc., Wethersfield. Conn. 
Lear Siegler. Inc., Santa Monica.Calif. 
Lisk, G.W.Co., Clifton Springs. N.Y. 
Metex Corp., Edison. N.J. 
Midget Louver Co., Norwalk. Conn. 
North American Rockwell Corp .• 

Cleveland, Ohio 
Owens·Coming Fiberglas. Toledo, Ohio 
Pall Corp., Glen Cove, N.Y: ' 
Pall Trinity Micro Corp .• Cortland. N~ Y. 
Pioneer Metals, Inc., Harrodsburg, Ky. 
Research Prods. Corp., Madison. Wisc 

2011 
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Air Cleaners & Filters (Shielded & Unshielded) (cont'd) PRODUCT INDEX & DIRECTORY (Vol. 3) 
Selas Corp. America, Dresher, Pa. 
Selhco Mfg. Corp., Freeport, N.Y. 
Taylor Instr. Process Control Div., 

ROChester, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
Torit Corp., St. Paul, Minn. 
TriOn, Inc., McKees Rocks, Pa. 
Westinghouse Elec. Int'l., New York, N.Y. 
Wheelabrator Corp., Mishawaka, Ind. 
Zero Mfg. CO" Burbank, Cal. 

Air Conditioners (f,or . 
. . EqiJlpment) . 
EI.c;tro Impulse, Inc., Red Bank, N.J. 

. 'p2784 
Magnedyne Inc., Carlsbad, Calif. 
Accesspty Controls & Equip., Windsor, 
'. COnn.' . . .'. 
American Air Filter~ Louisville, Ky. 
Astra Dynamics, Inc., Burlington, Mass. 
Buffalo Forge Co., Buffalo, N.Y. 
Dynamic Air Engrg., Santa Ana, Calif. 
Easternlnds. Div., Hamden, Conn. 
Jersey Tech. 'ConsllS., Morristown, N.J. 
KOOltronic Fan Co., PrinCeton, N.J: 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Sarita Ana, Calif. 
Nuclear Sys., Garland, Tex. 
liltandard Cabinet Co., Inc., Totowa, N.J. 
Task Corp., Anaheim, Calif. 
WeStinghouse Elec. Inn, New York, NY. 

Air Filtering & Ventilating 
Panels (Shielded & . 
UnshleldedHee Air 
Cleaners & Filters 

Alarms & Alarm Systems
See Vol 2 

Alligator Cllps-See Clips, 
Alligator 

Alloys, Brazing 
Engelhard Minerals '" Chern., Murray 
HII~ N,J. 

Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
Aluminum Co. America, Pittsburgh, Pa. 
American Silver Co. DiY., Flushing, N.Y. 
American Smelting & Refining Co., New 

York, N.Y. '. 
Anaconda American Brass Co., 

Waterbury, Conn.' 
ARC Prods. Div., Chicago, III. 
~t Corp., Kokomo, Ind. 
Cerac, Inc., Butler, Wisc. 
Handy & Harman, New York, N:Y. 
Kawecki BerylcO Inds.clnc., New York, 

N.Y. I ' 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Mueller Brass Co., Port Huron, Mich .. 
SemLAlloys, Inc., Mt. Vernon, N.Y. 
Unibraze Corp, White Plains, N.Y. 
Varadyn!! Packaging & Mat'ls., Santa 

Monica, Cal. 
Western Gold & Platinum Co., Belmont, 

Cal. 
Westinghouse Elec., Sykesville, Md. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Wilkinson Co., Westlake Village, Cal. . 

Alloys; Metal - Ceramic 
Engelhard Minerals " Chern., Murray 

Hili, N.J. 
Glass Tech., Newport Bch., Cel. 
Inte ... Tech. Grp., Inc., . 

trvlngton-on-Hudson, N.Y. 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
Aluminum Co. America, Pittsburgh, Pa. 
American Metal Climax, Inc.,.New York, 

N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Aremco Prods., ,Inc., Briarcliff Manor, N.Y .. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Cerac, Inc., Butler, Wisc. 
Cerro Corp., New York, N.Y. 
Crucible Steel Corp., Pittsburgh, Pa. 
Division Lead Co., Summit,.Il1. . 
Dixon Sintaloy, Inc., Stamford, Conn. 
Driver, Wilbur B. Co., Newark, N.J. . 
Duramic Prods., Inc., Palisades Park, N.J. 
Elctrn. Space Prods., Los Angeles, Cal.· 

2012 

Glidden-Durkee Div., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, PI\, 
International Wire Prods., Wyckoff, N.:'" 
Kawecki Berylco Inds., Inc., New. York, 

Amplifiers, Fluidlc-See Vol 2, Amplifiers, SweeP-See Vol 2 

N.Y. 
King Laboratories, Inc., Syrac~se, N.Y. 
Leico Inds., Inc., New York, NY. 
Magnetics, Inc., Butler, Pa. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Nat'l..Lead Co.;New York, N.Y. 
Plasmadyne, Santa Ana, Calif. 
Pyco, Inc., Penndel, Pa. 

Amplifiers, I-F-See Vol 2 

Amplifiers, Integrating
See Vol 2 

Amplifiers, Isolation
See Vol 2 

Amplifiers, Keylng-See Vol 1 

Amplifiers, Klystron-
See Vol 1 

Amplifiers, Synchro
See Vol 2 

Amplifiers, Telemeterlng
See Vol 1 

Amplifiers, Thermocouple-See 
Amplifiers, Transducer
See Vol 2 

Amplifiers, Thyratron
See Vol 2 Republic Fail, Inc., Danbury, Conn . 

Research Chem., Phoenix, Ariz. 
Reynolds Metals Co., Richmond, Va. 
Se,,!i Alloys, Inc., Mt. Vernon, N.Y. 
Union Carbide, San Diego, Cal. 

Amplifiers, Limiting-SeeVol2 Amplifiers, Transducer-
Amplifiers, Line-See Vol 2 See Vol 2 

United American Metals Div., Brooklyn, 
N.Y. 

AmplifIers, Lock-In-See Vol 2 Amplifiers, Traveling-Wave 
Tube-See Vol 1 

United Mineral & Chem. Corp., New York, 
NY. 

Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Varadyne Packaging & Mat'ls., Santa 

Monica; Cal. 
Westinghouse Elec., Blairsville, Pa. 

Alloys, Metal-To-Glass 
Seallng-See Seals, 
Glass-To-Metal 

Alphanumeric Readout Tubes 

Amplifiers, Logarithmic
See Vol 2 

Amplifiers, Magnetic
See Vol 2 

Amplifiers, Maser-See 
Masers-Vol 1 

Amplifiers, Master Antenna
See Amplifiers, Distribution-
Vol 2 ' 

-See Tubes, Readout-Vol 2 Amplifiers. Microphone-See 
Alphanumeric Readouts-See Amplifiers A-F (Excluding 

Readouts As Modified-Vol 2 Hi-Fi)-Vol 2 

Alternators-See Generators, 
A-C:-VoI1 

Altitude Chambers-See 
Chambers, Altitude-Vol 1 

Alumina (Incl. High Purity)
See Insulation Materials, 
Ceramic 

Aluminizers, Vacuum-See 
Deposition Equip.; 
Evaporation Equip.-VoI1 

Ammeters-See Meters, 
Ampere-Vol 1 

Amplifiers, A-F (Excluding 
Hi-Fi)-See Vol 2 

Amplifiers. Antenna-
See Vol 1 

Amplifiers, Biophysical-
See Vol 2 . . 

Amplifiers, Microwave
See Vol 1 

Amplifiers, Mixing-See Vol 2 

Amplifiers, Narrow-Band
See Vol 2 

Amplifiers. Null-See Vol 1 

Amplifiers. Operatlonal
See Vol 2 

Amplifiers, Parametric
See Vol 1 

Amplifiers, Peak-Limiting
See Vol 2 

Amplifiers, Phase-Lock-See 
Amplifiers, Lock-in-Vol 2 

Amplifiers, Photocell-See 
Amplifiers. Transducer
See Vol 2 

Amplifiers, Charge-See Vol 2 Amplifiers. Power (Excluding 
Hi-FI)-See Vol 2 

Amplifiers, Compressor
See Vol 2 

Amplifiers, Current-See Vol 2 

Amplifiers, D-C-See Vol 2 

Amplifiers. Decade-:-see Vol 2 

Amplifiers, Deflectlon-
See Vol 2 

Amplifiers, Delay Line 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee E"grg. Co., Torrance; Calif. 
Engelhard Minerals " Chern., Murray 

HiII,N.J. 
Melear Elctrns. Corp., Farmlngcjale, N.Y. 
Aerospace Resch. Inc., Boston, Mass. 
Andersen W. M. A. & Assoes., Tariffville, 

Conn. . 
Dittmore~Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Modules Corp., Timonium, Md. 
Harshaw Chem. Co., Cleveland, Ohio 
Hughes Aircraft Co, Fullerton, Cal. 

, 'Isomet Corp., Oakland, N.J. ' 

Amplifiers. Differential"":' 
See Vol 2 

Amplifiers, Distributed
See Vol 2 

Amplifiers, Distribution
See Vol 2 

Amplifiers, Public 
Address-See Amplifiers, 
A-F-See Vol 2 

Amplifiers, Pul,se-See Vol 2 

Amplifiers, Pulse-Limiting
See Vol 2 

Amplifiers, Radar-See 
Amplifiers, Microwave-Vol 1 

Amplifiers, Recording.:....see 
Amplifiers, A-F (Excluding 
Hi-Fi)"':'VoI2 

Amplifiers Resolver-See 
Amplifiers, Servo-Vol 2 

Amplifiers, R-F-See Vol 2 

Amplifiers, Sample & Hold
See Vol 2 

Amplifiers, Servo-See Vol 2 

Amplifiers, Single-Sideband
See Vol 1 

Amplifiers, Standing Wav~ 
See Vol 1 

\ 

Amplifiers, Strain Gauge-See 
Amplifiers. Transducer
See Vol 2 

For addresses see YELLOW SECTION 

Amplifiers, Tunnel Diode
Se$Vo12 

Amplifiers, Ultrasonic-
See Vol 1 

Amplifiers, Vibration 
Pickup-See Amplifiers, 
Transducer-See Vol 2 

Amplifiers, Video-See Vol 2 

Amplifiers, Voltage Reference 
-See Vol 2 

Amplifiers, Wldeband
See Vol 2 

Analog Computers-See 
Computers, Analog-Vol 1 

. Analog-To-Digital Converters 
-See Converters, 
Analog-To-Digital-VoI1 

Analyzers, A-F-See Vol 1 

Analyzers, Antenna Pattern
See Vol 1 

Analyzers, Behavioral, 
Experlmental-See Vol 1 

Analyzers, Capacltor-See 
Testers, Capacitor-Vol 1 

Analyzers, Circult-See 
Testers, Signal Tracing
Vol 1 

Analyzers, Coincidence
See Vol 1 

Analyzers, Color-See 
Colorimeters-Vol 2 

Analyzers, Crystaj.:...5ee Vol 1 

AnalYzers, Dlfferential-
See Vol 1 

'Analyzers, Dispersion-See 
Anlllyzers, Spectrum-Vol 1 

Analyzers, Dlstortion-See 
Analy;zers, A-F-Vol'1 

Analyzers, Frequency'-See 
Analyzers,Spectrum-VoI1 

Analyzers, Frequency 
Stability-See Meters, 
Frequency Deviation-Vol 1 

Analyzers, Gas-l:jee Vol 1 

Analyzers, Gear Traln- . 
See Vol 1 . / 

Analyzers, Harmonic-.: ! 
See Vol 1 I 

Analyzers, InterferenCe-'-l ' See Vol 1 . 

Analyzers, .Intermodulatlo , 
See Vol 1 . 

Analyzers,Magnetlc- , 
See Vol 1 
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Analyzers, Magnetic Tape 
Dropout~See Voti 

Analyzers, Microwave
See Vol.i 

Analyzers, Noise-See Vol 1 

Analyzers, Particle-Size-:
See Vol 1 

Antenna Coils-See Coils, 
Antenna Loading 

Antenna Couplers-See 
Couplers Antenna-Vol 1 

Antenna Dummy Loads-See 
Dummy Loads 

Antenna Feed Systems
See Vol 2 

Antennas, Tunable Dipole
See Vol 1 

Anti-Static Compounds & 
Coatings-See Coatings, 
Anti~Static 

Arc Lamp Power Supplies
See Power Supplies, Arc 
Lamp-Vol 1 

Analyzers, Phase & Voltage-
See Vol 1 ' . Antenna Filters-See Filters, Armatures-See Motor & 

Generator Armatures, Rotors, 
Analyzers, Polargraphic~ 

See Vol 1 

Antenna-Vol 2 

Antenna Housings-Also See 
Radomes-See Vol 1 .. 

Stators-Vol 2 . 

Analyzers, Probability Density 
-See VOl. 1 Antenna Lightning Arresters 

-See Arresters, Lightning-

Arms, Phono, Trascription
See Phonograph Arms, 
Transcription-Vol 1 

Analyzers, Probability Vol 2 
Distribution-See Analyzers, 
Probability Density-Vol 1 . Antenna Pattern Analyzers-

See Analyzers, Antenna 
Pattern-Vol 1 

Arresters, Electrical 
Surge-Also See 
Suppressors, Arc; 
Protectors, . Surge
SeeVol2 Analyzers, Pulse. Height

See Vol 1 

Analyzers,Radar-See Vol 1 

Analyzers, Radiation, Nuclear 
-See Vol 1 

Analyzers, Servo-See Vol 2 

Analyzers, SCR-See Vol 1 

Analyzers, Single-Sideband-
See Analyzers, Spectrum
Vol 1 

Analyzers, Sonic & Subsonic 
-See Vol 1 

Analyzers,' Spectrum 
(Including Oscilloscopes 
WithPlug-lns)-,-See Vol 1 

Analyzers, Surface-See 
h,dicators, Surface' 
Ro~ghnes8-:-Vol 1 

Analyzers, TeleJ:T1etric Data~ 
See Vol 1 

Analyzers, Transfer Function 
-See Vol 1 . . 

Antenna Pattern Recorders- Arresters, Lightning-
See Recorders, Antenna See Vol 2 
Pattern-Vol 1 

Antenna Position Indicators
See Indicators, Antenna 
Position-No I 1 

Antenna Reflectors-
See Vol 1 

Antenna Rotators (Industrial 
& Military~See Vol 1 

Asbestos-See Insulation 
Materials, Asbestos 

Asphalt Insulation~ee 
Insulating Compounds, 
Asphalt & Pitch 

Attenuators, Audio-See Vol 1 

Attenuators, Coaxial
See Vol 2 

Antenna Switching Matrices-
See Vol 1 Attenuators; Decade-

Antenna Towers & Supports 
-See Vol 1 

Antennas, Airborne
See Vol 1 

Antennas, Broadcasting 
(Commercial)-See Vol 1 

Antennas, Conical-See Vol 1 

See Vol 1 

Attenuators, Fixed-See Vol 1 

Attenuators, I-F-See Vol 1 

Attenuators, Impedance 
Matching-See Vol 1 

Attenuators, Logarithmic
See Vol 1 

Antennas, Direction Finding- Attenuators, Microwave-:-
See Vol 1 See Vol 2 

Bars, Shorting 
Baffles, Acoustic Material

See Materials, Acoustic, 
Sound Absorbing 

Baffles, Speaker-See 
Enclosures, Speaker-Vol 1 

Balls, Stands &. Supports (For 
Equipment, Instruments, 
etc.) 

ROI, Glen Ellyn, III. 
Smith, Herman H.; Inc.,' Bklyn., N.Y. 
AtlaS Sound Div., Parsippany, N.~. 
Buckeye Stamping Co., Columbus, Ohio 
Mid·West Metal Prods., Kansas City, 

Kans. 
Sturdilite Sci. Furniture Sys., Plainwell, 

Mich 
Titchener, EH. & Co., Binghamton, N.Y. 

Balancing Equipment, 
Dynamic-See Vol 1 

Ball & Socket Joints-See 
Joints, Ball & Socket 

Ballast Tubea--:-see Tubes, 
Ballast-Vol 2 

Baluns-See Transformers, 
Matching 

Banding Tools, C-Core 
Inter-Tech. Grp., Inc., 

Irvington-on·Hudson, N.Y ........... p 2759 
Jonard Inds. Corp., Bronx, N.Y. 

Bars, Shorting 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

P 2653,2654,2671 
Twin Lock Inc., Los Angeles, Cal. 

Barretters-See Resistors, 
Barretter 

Bases, Antenna-See Mounts, 
Antenna-Vol 1 

Baths, Controlled 
Temperature (Air & Liquid) 
-See Vol 1 

Baths, .Ultrasonic-See 
Cleaners, Ultrasonic-Vol 1 

Batteries, Bi-Polar-See Vpl 1 

Analyzers,. Transistor-See 
Testers, Transistor-Vol 1 

Antennas, Ferrite-See Vol 1 

Antennas, Ground Plane
See Vol 1 

Attenuators, Programmable- Batteries, Carbon Zinc-
See Vol 1 See Vol 1 

Analyzers, UltrasoniC:
See Vol 1 . 

Analyzers, Vibration
See Vol 1 

Analyzers, Video-See VOt'1 

Analy~ers, Waveform-See 
Analyzers, Harrnonic~Vol1 

Anechoic Chambers-
See Vol 1 

Angle-Of-Attack Indicators
See Indicators, 
Angie-Of-Attack-Vol 1 

Annunciators-See Vol 2 

Anodes; Electroplating 
Engelhard Minerals & Chern.; Murray 

HiII,N.J. 
Gibbs MIg. & Resch., Janesville, Wise.; 
Alpha Metals, Inc., Jersey City, N.J. 
American Smelting &'Refining Co:, New 

York, N.Y. 
Anaconda American Brass Co., 

Walerbury, Conn. 
Chase Metal Service Div., Cleveland, Ohio 
Division Lead Co., Summit; III. 
Gardiner Solder Co., Chicago, III. 
Handy & Harman, New York, N.Y. 
Indlum Corp. America, Utica, N.Y. 
M i& T Chemicals Inc., Rahway, N.J: 
R~vere co. PP?r & Brass, Inc., New YOrk: 

.Y. . 
S )1·Rex Corp., Nutley, N.J. 
S'i co Metachemical, Cleveland, Ohio' 
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Antennas, Helical-See Vol 1 

Antennas, Log-Periodic
See Vol 1 

Antennas, Loop-See Vol 1 

Antennas, Microwave
See Vol 1 

Antennas, Mobile-See Vol 1 

Antennas, Parabolic-
See Vol 1 . 

Antennas, Phased Array
See Vol 1 

Antennas, Radar-See Vol 1 

Antennas, Rhombic-
See Vol 1 

Antennas, Rotary Beam
See Vol 1 

Antennas, Scatter 
Propagation-See Vol 1 

Antennas, Spiral-See Vol 1 

Antennas, Telemetry, 
Tracking-See Vol 1 

Antennas, Telescopic-
See Vol 1 . 

Antennas, Troposcatter
See Vol 1 . 

Attenuators, R-F-See Vol 1 

Attenuators, Turret-See Vol 1 

Attenuators, Variable- . 
See Vol 1 

Attitude Indicators-See 
Indicators, Attitude-Vol 1. 

Audible Warning Devices
See Alarms & Alarm 
Systems-Also See Bells, 
Buzzers, Gongs, Sirens and 
Aural Warning Device-Vol 2 

Audio Equipment-See 
Amplifiers;· Microphones; 
Speakers; etc.-Vol 1 . 

Audiometers-See Vol 1 

Autocollimators-See 
Collimators-Vol 2 

Autotransformers-See 
Transformers, 
Autotransformer .' 

Averagers, Signal-See Vol 1 

Azimuth Indicators-See 
Indicators, Azimuth-Vol·i 

Backlighted . Panel Displays
See display Panels-Vol 2 

Badges, Radiation Indicating 
-See Services, Film Badge 

For addresses see YELLOW,SECTION 

Batteries, Chemically Heated 
-SeeVolf 

Batteries, Dry, Flashlight, 
Transistor, etc.-See Vol 1 

Batteries, Lead-Acid-
See Vol 1 

Batteries, Lead-Dioxide
See Vol 1 

Batteries, Lithium-See Vol 1 

Batteries, Magnesium-Air
See Vol 1 

Batteries, Manganese Alkaline 
~eeVoli 

Batteries, Mercury-See Vol 1 

Batteries, Nickel-Alkaline
See Vol 1 

Batteries, Nlckel-Cadmium
See Vol 1 

Batteries, Nickel-Zinc
See Vol 1 

Batteries, Nuclear-See Vol 1 

Batteries, Photoflash
SeeVoli . 

Batteries, Silver-Cadmlum-
See Vol 1 . 

Batteries, Silver-Zinc
See Vol 1 
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Bearings. 
Batteries, Solar-See Cells, 

Photovoitaic-Vol 2 

Batteries, Standard Cell-
See Vol 1 

Batteries, Storage-See Vol 1 

Batteries, Thermal-See Vol 1 

Batteries, Translstor-See 
Batteries, Dry, Flashlight, 
Transistor, etc.-,-VoI1 

Batteries, Water Activated
See Vol 1 

Batteries, Zlnc-Alr-See Vol 1 

Battery Chargers-See 
Chargers,Battery-Vol1 

Battery Cllps-See Clips, 
Battery 

Battery Elimlnators-See 
Eliminators, Battery-Vol 1 . 

Battery Holders-See 
Retainers, Battery 

Battery Plugs-See 
Connectors, Battery 

Battery Retainers-See 
Retainers, Battery 

Battery Testers-See Testers~ 
Battery Bearings-Vol 1 

Bearings 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Millen, James Mfg., Malden, Mass •. 
Northfield Precision Instr. Corp., Island 

Pk., N.Y ............................................ p 1625 
Smith, Herman H., Inc., Bklyn., N.Y. 
Abesto Corp .• Bloomfield. N.J. 
Barden Corp .• Danbury. Conn .. 

, Bearing Inspection. Santa Fe Springs. Cal. 
Bendix. Utica. N.Y. 
Bird. Richard H. & Co .• Inc:.Waltham. 

Mass. 
Cambridge Therinionic. Cambridge. Mass 
Carco Elctms .• Menlo Park. Calif. 
Dixon Sintaloy. Inc .• Stamford. Conn. 
Engineered Plastics. Inc .• Gibsonville. N.C. 
Fafnir Bearing Co .• New Britain. Conn. 
Franklin Fibre-Lamitex. Wilmington. Del. 
General Bearing Co .• W. Nyack. N.Y. 
General Elec .• Detroit. Mich. 
Gould. Inc .• Cleveland. Ohio 
Gould Mfg. Canada. Ltd .• SI. Thomas. 

Onl.. Canada 
Gwilliam Co .• Brooklyn. N.Y. 
Ind'l Tectonics. Compton. Cal. 
Ind·1. TectoniCS. Ann Arbor. Mich. 
Insulating Shapes. Inc .• Bronx. N.Y. 
Jan l;Iardware Mfg. Co .• Inc .• Long Island 

City. N.Y. 
Janney Cylinder Co. Philadelphia. Pa. 
Johns-Manville Sis. Corp .• New York. N.Y. 
Kahlenberg Bros. Co .• Two Rivers. Wisc. 
Keene Corp .• Muskegon. Mich. 
Kwikset Powdered Metal Prods .• Anaheim. 

Cal. . 
Marlin-Rockwell. Jamestown. N.Y. 
Mechanical Technology. Inc .• Latham. N.Y. 
MPB Corp .• Keene. N.H. 
Networks Elctrn. Corp .• Chatsworth. Cain. 
'Nylomatic Corp .• Morrisville. Pa. 
Ohio Carbon Co .• Cleveland. Ohio 
PIC Design Corp .• Ridgefield" Conn. 
Poco Graphite. Inc .• Decatur. Tex. 
Polymer Corp .• Reading. Pa. . 
Raway Bearing Corp .• New York. N.Y. 
Richardson Co .• Des Plainlls. III. 

. Roller Bearing Co. America. W. Trenton. 
N.J. 

Royal Inds. EI Segundo. Cam 
Ryerson. J.T. & Son. Inc .• Chicago. III. 
SECS. Inc .• Long Island City. N.Y. 
Shamban. W.S. &: Co .• Los Angeles. Calif. 
Shigoto Inds .• Ltd .• New York. N.Y .. 
Southwest Prods. Co .• Monrovia. Cain. 
SI. Marys Carbon Co .• SI. Marys. Pa. 
Sterling Instr .• New Hyde Pk .• NY 
Stock Drive Prods .• New Hyde Pk .• N. Y. 
Stop Components. Inc .• Freeport. N.Y. 
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Torrington Co .• Torrington. Conn. 

Bearings & Assemblies, Jewel 
Dlallght Corp., Brooklyn, N.Y. . 
AvioniCS. Ltd .• Niagara-on-the-Lake. Onl. 

Can. 
Bird. Richard H: & Co .• Inc .• Waltham. 

Mass. . 
. Haas Precision Industries. Grosse Pointe 

Woods" Mich.' 
Hammel. Riglander & Co .• New York. N.Y. 
Keller. Hugo P .• Inc .• New York. NY. 
Larsen.lmporting Co .• New York. N.Y. 
Moran. T.R. Co .• EI Segundo. Cal. 
Moser Jewel Co .• Perth Amboy. N.J. 
Swiss Jewel Co .• Philadelphia. Pa. 

Bearings, Miniature 
Graphite Metallizing Corp., .Yonkers, 

N.Y. 
Millen, James Mfg., Malden, Mass. 

p 1488 
Northfield Precision Instr. Corp., tsland 

Pic., N.Y ........................................... P 1625 
Smith, Herman H., Inc., Bklyn., N.Y. 
AbeSlo Corp .• Bloomfield. N.J. 
Barden Corp .• Danbury. Conn. 
Beemer Engrg. Co .• FI. Washington. pa. 
Fafnir Bearing Co .• New Britain. Conn. . 
Franklin Fibre·Lamitex. Wilmington. DeL 
General Bearing Co .• W. Nyack. N.Y: 
Janel. Inc .• SMing. N.J. 
Marlin·Rockweli. Jamestown. N.Y. 
Modern Ind·1. PlastiCS. Dayton. Ohio 
MPB Corp .• Keene. N.H. 
Norelcomlnds .• Inc .• Farmingdale. N.Y. 
PIC Design Corp .• Ridgefield" Conn. 
Polymer Corp .• Reading. Pa. 
Pure Carbon Co .• Inc .• SI. Marys. Pa. 
Raway Bearing Corp .• New York. N.Y. 
Royal Inds. EI Segundo. Calif 
SECS. Inc .• Long Island City. N.Y. 
Shigoto Inds .• Ltd .• New York. N.Y. 
Southwest Prods. Co .• Monrovia. Calif. 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
Stop Components. Inc .• Freeport. N.Y. 
Torrington Co .• Torrington. Conn. 

Bearings, Self-Lubricating 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Keystone Carbon Co., St. Marys, Pa. 
Northfield Preciaion Instr. Corp., Island 

Pic., N.Y ........................................... P 1625 
Abesto Corp .• Bloomfield. N.J. 
Barden Corp .• Danbury. Conn. 
Beemer Engrg. Co .• FI. Washington. Pa. 
Carbone Corp .• Boonton. N.J. 
Chemplast. Inc .• Wayne. N.J. 
Crane Packing Co .• Morton Grove; III. 
Dixon Corp .• Bristol. R.1. 
Engineered PlastiCS. Inc .• Gibsonville. N.C. 
Fafnir Bearing Co .• New Britain. Conn. 
Fluorocarbon Co .• Anaheim. Cal. 
Gould Mfg. Canada. Ltd .• SI. Thomas. 

Onl.. Canada 
Helwig Carbon Prods .• Inc .• Milwaukee. 

Wisc. 
Insulating Shapes. Inc .• Bronx. N.Y. 
Johns·Manvilie Sis. Corp .• New York. N.Y. 
Kwikset Powdered Metal Prods .• Anaheim. 

Cal. 
Laminated Sheet Prods .• Millbury. Mass. 
Lear Siegler. Inc .• Santa Monica. Calif. 
Mechanical Technology. Inc .• Latham. N.Y. 
Modern Ind·l. Plastics. Dayton. Ohio 
MPB Corp .• Keene. N.H. . 
Norelcom Inds .• Inc .• Farmingdale. N.Y. 
Nylomatic Corp .• Morrisville. Pa. 
Ohio Carbon Co .• Cleveland. Ohio 
PIC Design Corp .• Ridgefield" Conn. 
Polymer Corp .• Reading. Pa. 
Pure Carbon Co .• Inc .• SI. Marys. Pa. 
Raway Bearing Corp .• New York. N.Y. 
Richardson Co .• Des Plaines. III. 
Rogers Corp .• Rogers. Conn. 
Royal Inds. EI Segundo. Calif . 
Ryerson. J.T.& Son. Inc .• Chicago. III. 
Shamban. W.S. & Co .• Los Angeles. Calif. 
Southwest Prods. Co .• Monrovia. Calij. 
SI. Marys Carbon. Co .• SI. Marys. Pa. 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
Stop Components. Inc .• Freeport. N.Y. 
Tekna Prods. Co .• Rochester. N.Y. 
Union Carbide. Carbon Prods. Div .• New 

York. N.Y. . 
Varied IM·1. Prods .• Inc .• Paterson. N.J. 

PRODUCT INDEX & DIRECTORY (Vol. 3) 

Bellows 
Belfab. Daytona Beach. Fla. 
Burke & James. Inc .• Chicago. III. 
Gagne Assccs .• Inc .• Binghamton. N.Y. 
Granville·Phillips Co .• Boulder. Colo. 
High Voltage Engrg. Corp .• Burlington. 

Mass. 
Metal Bellows Corp .• Sharon. Mass. 
Minor Rubber Co .• Inc .• Bloomfield. N.J. 
Royallnds. EI Segundo. Calif 

_Sealol. Inc .• Providence. R.1. 
Servometer Corp .• Clifton. N.J. 
Shamban. W.S. & Co .• Los Angeles. Calif. 
Technologics Inc. Ormond Beach. Fla. 
Trish Energetics. Harvard. Mass. 
Uniroyal. Inc .• New York. N.Y. 

Bells, Buzzers, Gongs, Sirens 
& Aural Warning Devices
See Vol 2 

Bi-Metals, Thermostatic 
Engelhard Minerals .. Cham~ Murray 
HII~ N.J ........................................... P 2817 

Engelhard Minerals" Chemicals Corp., 
Union, N.J ................. _ ................... p 2817 

Inter·Tech. Grp., tnc., , 
Irvlngton-on-Huclson, N.Y ......... _ p 2759 

AIlcfS1s Unllm~ed. Inc .• Encino. Calif. 
Bram Metallurgical-Chern .• Phila .• Pa. 
Bycoski. Casmir T .• Inc .• Hartfoi-d. Conn.' 
Fansteel Inc .• N Chicago. III. 
Gould. Inc .• Cleveland. Ohio 
GTE Sylvania. Inc .• Detroit. Mich. 
Metal Ceram. Inc .• Ml Vernon. N.Y. 
United Minerai & Chem. Corp .• New York. 

N.Y. 
Var-Lac-Qid Chemical Co .• Elizabeth. N.J. 

Binary Scalers-See Scalers, 
Binary-Vol 1 . 

Belts, Dial Drive-See Cords & Bi~~~~:osts-See Posts, 
Cable, Dial Drive-Vol 2 

Belts, Drive (All Types)
See Vol 2 

Benches, Optlcal-See Vol 2 

Benches, Consoles, Stools, 
Tables (Lab & Shop)-Also 
See Cabinets & 
Accessories, Metal 

Formica Metal Prods. Co., Inc., 
Medford, Mass ............................. p 2317 

Ajusto Equip. Co .• Bowling Green. Ohio 
Alden Bys. Co .• Inc .• Westboro. Mass. 
Amco Engrg. Co .• Chicago. III. 
Baker Co .• Inc .• Biddeford. Me. 
Barry Controls. Watertown, Mass. 
Bay Prods .• Phila .• Pa. . 
BFC·Bemard Franklin Co .• Phila .• Pa. 
Blickman. S .• Inc .• Weehawken. N.J. 
Brooks & Perkins. Inc .• Livonia. Mich. 
Bud Radio. Inc .• Willoughby. Ohio· 
Controlled Environment Equip. Corp .•. 

Newton Upper Falls. Mass. 
Craig Sys. Corp .• lawrenCe. Mass. 
DoAIl Co .• Des Plaines. III. , 
Edcraft Inds .• Inc .• Linden. N.J. 
Equipto. Aurora. III. 
Fisher Sci. Co .• Pittsburgh. Pa. 
Hallowell. Hatfield.·Pa. 
Hammond Mfg. Co .• Ltd .• Guelph. Onl.. 

Can. 
Lab· Line Instrs .• Inc .• Melrose Park. III. 
Lyon Metal Prod .• Inc .• Aurora; III. 
Matrix t;:nglneering Corp .• Gardena. Calif. 
Matthews Resch .• Inc .• Alexandria. Va. 
Mid-West Metal Prods .• Kansas City. 

Kans. . 
Pressteel Co .• EI Monte. Calif. 
Republic Steel Corp. Cleveland. Ohio 
States Co .• Hartford. Conn. 
VWR Scientific. San Francisco. Cal. ' 
Waber Elctms .• Inc .• Philadelphia. Pa. 

Bends & Twists, Microwave
See Vol 2 

Beryllium Fabricating 
Facilities 

Acme Mfg. & Gasket Co .• Philadelphia. 
Pa. 

Braun. H .• Tool & Instr. Co .• Hawthome. 
N.J... . 

Brooks & Perkins. Inc .• Livonia. MiCh. 
Brush Beryllium Co .• Cleveland. Ohio 
Dell OptiCS Co .• Inc .• N. Bergen. N.J. 
Elctm. SpaCe Prods .• Los Angeles. Cal. 
Fairchild Space & Defense Sys .• Syosset. 

N.Y . 
Holmberg. Inc .• Melville. N.Y. 
Int·1. Elctm. Resch .• Burbank. Cal. 
Kawecki Be'rylco Inds .• Inc .• New York. 

N.Y. 
Metal Ceram. Inc .• MI. Vernon; NY. 
SKG Assocs .• Inc .• Boston. Mass. 
Spectrum Control. Inc .• Fairview.Pa. 
Var·Lac·Oid ChemicaiCo .• Elizabeth. N.J. 

Bezels, Shielded & 
Unshlelded-See Vol 2 

Blocks, Terminal 
ADC Prod8~ Minneapolis, MInn ... p 2515 
Allen-Bradley Co.., ·Mllwaukee, Wlsc. 
Amp Inc., Harrisburg, Pa. 
Berg E1ctms~ Inc., New Cumberl8!ld, 

Pa. 
Buchanan Elec. Proda., Union, N.J. 

p2599 
Cinch DIY. TRW INC-, Elk Grove Village, 

11I._ ........................................... p 2608,2608 
Continental Connector, Woodside, N.Y. 

p 2614 
Elctm. Molding Corp., Woonsocket, R.t. 
ETC, Inc., Cleveland, Ohlo_._._ p 2628 
General. EIec. Co., Schenectady, N.Y. 
Kesste .... Etlis Prods., Atlantic Highlands, 

N.J. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 

. P 2645 
MIllen, James Mfg., Malden, M .... 
National Tet-Tronles Corp., Great Neck,' 

N.Y ......... ;. ___ ........... _ ............ _._ ... P 2650 
Preclalon Metal Proda. Co~ Stoneham, 

Mass. 
RDI, Glen Ellyn, III ........................... P 1785 
Rye 1nds.,lnc., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Ltd~ 

Shlnagawa-Ku Tokyo 141, Japan 
SmHh, Herman H~ Inc., Bklyn., N.Y. 
Trimm, Inc., Ubertyvllle, 111 .. __ ..... P 2718 
Vemltron Elec. Compa~ laconia, N.H. 

p 2721 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Anritsu Electric Co .• Ltd .• Tokyo. Japan 
Ark·Les Sw~ch Corp .• Watertown. Mass. 
Armel Elctrns .• Inc .• N. Bergen. N.J. 
AvioniCS. Ltd .• Niagara·on-the·Lake. Onl.. 

Can. 
Boonton Molding Co .• Inc .• Boonton. N.J. 
Burndy Corp .• Norwalk. Conn. 
Cam·Lok Div .• Cincinnati. Ohio 
Cambridge Thermionic. Cambridge. Mass 
Cinch Mfg. Co .• Elk Grove Village. III. 
Cole-Hersee Co .• S. Boston. Mass. 
Comco PlastiCs. Inc .• Richmond Hill. N.Y. 
Culver Steams Mfg. Co .• Worcester. 

Mass. 
Curtis Dev. & Mfg .• Milwaukee. Wise. 
Deutsch Co .• Banning. Cain. 
Diamonite Prods. Mfg. Co .• Shreve. Ohio 
Dittmore-Frelmuth Corp •• Milwaukee. Wisc. 
Eastem Specialty Co .• Philadelphia. Pa. 
Eby Sis. Co .• Jamaica. N.Y. 
Electric Terminal Corp .• Warwick. R.I. 
Electrical Insulation Co .• Inc.. Copiague. 

N.Y. 
Electrical Refractories Co .. E. Palestine. 

Ohio 
Electrovert. Inc .• MI. Vernon. N.Y. 
Engineered Plastics. Inc .• Gibsonville. N.C. 
Epoxy Plastic Molders. Irvington. N J 
Ercona Corp .• Bellmore. N.Y. 
Federal Screw Prods .• Inc .• Chicago. III·. 
Ferro Corp .• E. Liverpool. Ohio " 
Insulating Fabricators. E. Rutherford. N.ll. 
Insulating Shapes. Inc .• Bronx. N.Y. I 
Jan Hardware Mfg. Co .• Inc .• Long Island 

City. NY. . . . ., 
Keystone Elctms. Corp .• New York. N.y1·, 
Kings Elctms .• Tuckahoe. N.Y. 
Kolton Elec. Mfg. Co .• Newark. N.J. I 
Laminated Fabricators. San Bruno. callfl 

For addresses see YELLOW SECTION eem/1971 (Vol. (3) 
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Littelfuse, Inc., Des Plaines, III. 
Litton Inds., Van Nuys, Calif. 
Long, T.J., Inc., Carle PI., N.Y. 
Magnum Elec. Corp., Erie, Mich. 
Maryland Lava Co., Bel Air, Md. 
Matrix Science, Torrance, Cal. 
McElroy Elctrns. Corp., Shirley, Mass. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
MEKontrol Inc., Northboro, Mass. 
Methode Elctrns., Inc., Chicago, III. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Molex Prods. Co., Downers Grove, III. 
Morey Corp, Downers Grove, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Permonite Mfg. Co., Chicago, III. 
Rex Rheostat & Co., Roosevelt, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Square 0 Co., Park Ridge, III. 
Staffall, Inc., Providence, R.I. 
Teledyne Penn-Union Elec., Edinboro, Pa. 
Thomas & Betts Co., Elizabeth, N.J. . 
3M Co., 51. Paul, Minn. . 
Twin Lock Inc., Los Angeles, Cal. 
Underwriters Safety Device Co., Chicago, 

III. 
Viz Mfg. Co., Philadelphia, Pa. 
Waldom Elctrns., Inc., Chicago, III. 

Blood-Pressure Recorders-
. See Recorders, Blood 

Pressure-Vol 1 

Blower Cabinets--See 
Blowers & Fans, & 
Accessories 

Blowers & Fans & 
Accessories 

Ametek/Lamb Elec., Kent, Ohio 
p 1573,2n6,2777 

Ashland Elec. Prods., LI.C., N.Y. 
P 2n8·2781 

Cabtron Corp., Chicago, III ........... p 2314 
Eastern Air Devices, Inc., Dover, N.H. 

p 1589 
Eleetronlc Enclosures, EI Segundo, Cal. 
Equlpto Enclosure Sys., Aurora, III. 
General Elee. Co., Schenectady, N.Y. 
Globe Dlv. of TRW Inc., Day1on, Ohio 

. p 1602,2787 
HICO (Horizons Inl'l.), Redwood City, 

Cal .................................................... p 1616 
Howard Inds., Racine, Wlsc ......... p 1617 
McLean Engrg. Labs., Princetc," Jetn., 

N.J ................................................... P 2788 
Pamotor, Inc., Burlingame, Cal ... p 2789 
Premier Metal Prods. Co., Bronx, N.Y. 
Ripley Co.,' Inc., Middletown, Conn. 

p 2791 
Rotating Camps., Bay Shore, N.Y. 

P 2792,2793 
Rotron, Inc., Woodstock, N.V. 

p 2794-2807 
Stantron, No. Hollywood, Cal ..... p 2325 
Abadak Inds., Inc., Farmingdale, N.Y. 
Accessory Controls & Equip., Windsor, 

Conn. . 
Agnew·Higgins, Inc., Garden Grove, Calif. 
Alpha Camps. Corp., Venice, Calif. 
Amco Engrg. Co., Chicago, III. 
American Air Filter, Louisville, Ky. 
Astra Dynamics, Inc., Burlington, Mass. 
Barber-Colman Co., Electro-Mechanical . 

Prods. Div., Rockford, III. 
Bud Radio, Inc., Willoughby, Ohio 
Buffalo Forge Co., Buffalo, N.Y. 
Cincinnati Fan & Ventilator Co., CinCinnati, 

Ohio 
Clean Rooms Constr., Westminster; Cal. 
Clements Mfg. Co., Chicago, III. 
Clifton Div., Clifton Hgts., Pa. 
Corkpak Co., Inc., New Rochelle, N.Y. 
De-Sta-Co Div., DetrOit, Mich. 
De Vilbiss Co., The, Toledo, Ohio 
Dynacool Mfg. Co., Inc., Saugerties, N.Y. 
Dynamic Air Engrg., Santa Ana, Calif. 
Eastern Inds. Div., Hamden, Conn. 
Enclosure Corp., Pennsauken, N.J. 
Fasco Inds., Inc., Rochester, N.Y. 
Hanlmond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Homelite, Port Chester, N.Y. 
Humphrey, Inc., San Diego, Calif. 
ILG Industries, Inc., Chicago, III. . 
IMe Magnetics Corp., Westbury, N.Y. 
IMe Magnetics Corp., Rochester, N.H. 

Joy Mfg. Co., Fan Mktg. Depl., New 
Philadelphia, Ohio 

Kooltronic Fan Co., Princeton, N.J. 
Mamco Corp., Racine, Wisc. 
Mechanical Technology, Inc., Latham, N.Y. 
Molon Motors & Coil, Rolling Meadows, III. 
Morrison Prods., Inc., Cleveland, Ohio 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Pesco Prods., Bedford, Ohio 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Sanders Assocs., Inc., Manchester, N.H. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Singer Co., Somerville, N.J. 
Skurka Engrg. Co., Los Angeles, Calif. 
Standard Elec. MIg. Co., W. Berlin, N.J. 
Task Corp., Anaheim, Calil. 
Telectro Sys. Corp., Corona, N.Y. 
Templet Ind., Inc., Plainview, N.Y. 
Tarin. Corp., Torrington, Conn. 
Uppco, Inc., Chicago, III. 
Vent-Rak, Inc., Indianapolis, Ind. 
Westinghouse Elec. Int'!., New York, N.Y. 
Zero MIg. Co., Burbank, Cal. 

Blueprint Machines 
Dietzgen, Eugene Co., Chicago, III. 
HJS Engrg. Co., Park Ridge, III. 
Rotolne, Teledyne Co., Stirling, N.J. 

Boards, Graphic, Visual 
Control-See Vol 1 

Boards, Plottln9-:"See Vol 1 

Boards, Plug-In 
A. D. Data Sys., Inc., Rochester, N.Y. 
ADO Prods., Minneapolis, Minn. 
Augat Inc., Attleboro, Mass. ........ p 1536 
Barnes Corp., Lansdowne, Pa. 
Clnch-Graphlk, City of Industry, Cal. 
Data-Control Systems, Danbury, Conn. 
Digital Equip. Corp., Maynard, Mass. 
Dlgitron Corp., Norristown, Pa, 
Douglas ElectroniCS, Inc., San Leandro, 

Cal ........................................... p 1300,1301 
Eletrn. Engrg. Co. Cal., Santa Ana, Cal. 
Eletrn. Molding Corp., Woonsocket, R.I. 

p 2626 
LVC Ind's., Inc., Corona, N.Y. 
National Tel· Tronlcs Corp., Great Neck, 

N.V. 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Raytheon Computer, Santa Ana, Cal. 

p 375 
RDI, Glen Ellyn, III. 
Rosemount Plug-In, Nashville, Tenn. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Ine., Bklyn., N.Y. 
Tempo/UTI Div., Chatsworth, Cal 
Trompeter Eletrns., Chatsworth, Cal. 
Vector EJetrn. Co., Inc" Sylmar, Cal. 

p2722 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 

P 2329 
Virginia Panel Corp., Waynesboro, Va. 

p 2723 
Abadak Inds., Inc., Farmingdale, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctms. Corp., Los Angeles, Cal. 
Cambridge Thermionic, Cambridge, Mass 
Chem Aero, Inc., Wilmington, Cal. 
Defense Elctrns., Inc., Rockville, Md. 
Dittmore-Freimuth .Corp., Milwaukee, Wisc. 
Dorsett Elctrns., Tulsa, Okla. 
Dynamic Sys.Elctrns, Corp., Tempe, Ariz. 
Electrol Co., Inc., York, Pa. 
Elgin Elctms., Waterford, Pa. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elctrn. labs., Boston, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
IFE Div, E Providence, R.I. 
Iso-Swnch Corp., Costa Mesa, Cal. 
Joliet Control Corp., JOliet, III. 
Keystone Elctrns; Corp., New York, N.Y. 
La Pointe Inds., Inc., Rockville, Conn. 
Loral Elctrn. Sys .. Bronx, N.Y. 
Maleo Mfg. Co., Chicago, III. 
Methode Elctrns., Inc., Chicago, III. 
Micro Instr., Hawthorne, Cal. 
Mid-West Metal Prods:, Kansas cny, 

Kans. 

Molex Prods. Co., Downers Grove, III. 
Monitor Sys., Inc., FI. Washington, Pa. 
Oklahoma Aerotronics, Hartshorne, Okla. 
Philips Elctms. Inds., Ltd., Toronto 17, 

Can. 
Radio Resch. Co., Rockaway, N.J. 
Signal Analysis Inds. Corp., Hauppauge, 

N.Y. 
Solid Controls, Inc., Mlnnl!lapolis, Minn. 
Triad Distributor Div., Huntington, Ind. 
Twin Lock Inc., Los Angeles, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Wyle Labs., EI Segundo, Calif. 
Xerox Data Sys., EI Segundo, Cal 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Boards, Printed Circuit-See 
Printed Circuit Boards-Vol 2 

Boards, Printed Wiring, 
Unlversal-See Vol 2 

Boards, Programming-
See Vol 1 

Boards, Terminal 
ADC Prods., Minneapolis, Minn. 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1646 
Buchanan Elec. Prods., Union, N.J. 
Concord Eletrns., New York, N.Y. 
Continental Connector, Woodside, N.Y. 
EBY, Hugh H. Co., Phila., Pa. 
EJetrn. Molding Corp., Woonsocket, R.I. 

p 2626 
ETC, Inc., Cleveland, Ohio 
General Elec. Co., Schenectady, N.Y. 

p 2630 
Grayhlll, Inc., laGrange, III. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
LVC Ind's., Inc" Corona, N.Y. 
Millen, James Mfg., Malden, Mass. 
National Tel-Tronlcs Corp., Great Neck, 

N.Y ••••••.••••• _ ..................................... P 2650 
Precision Metal Prods. Co., Stoneham, 

Mass ............................................... p 2705 
RDI, Glen Ellyn, III. 
Sealectro Corp., Mamaroneck, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

p2722 
Vemltron Elee. Comps., Laconia, N.H. 

p 2721 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Virginia Panel Corp., Waynesboro, Va .. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Aerolne Electronics Corp., Union City, N.J. 
Aeronautical Elec. Co., Inc., Chicago, III. 
Aliegri·Tech, Inc., Nutley, N.J. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anrilsu Electric Co., Ltd., Tokyo, Japan 
Apahouser Corp. of N.E.~ Boston, Mass. 
Argent Inds., Inc., Dayton, Ohio 
Ark-Les Switch Corp., Watertown, Mass. 
Avionics, Ltd., Niagara·on-the-Lake, Ont., 

Can. 
Be(Tlan Mfg., Inc., New Cumberland, Pa. 
Brandywine,Fibre Prods. Co., Wilmington, 

Del. 
Bumdy Corp., Norwalk, Conn. 
Cam-Lok Div., Cincinnati, Ohio 
Cambridge Thermionic, Cambridge, Mass 
Carter Precision Elec. Co., Skokie, III. 
Chem Aero, Inc., Wilmington, Cal. 
Cinch Mfg. Co., Elk Grove Village, III. 
Cole Instr., Costa Mesa, Cal. 
ColJeciron Corp .. New York, N.Y. 
Cameo Plastics, Inc., Richmond Hill, N.Y. 
Curtis Dev. & Mfg., Milwaukee, Wisc. 
D-Cemco, Inc., Burbank, Calif. 
De Soto Elec. Prods .. De Soia, Mo. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Doran Mfg. Co., Cincinnati, Ohio 
Eagle-Picher Inds., Inc., Joplin, Mo. 
Eby Sis. Co., Jamaica, N.Y .. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Electrical Plastics Corp., Lyndhurst, N.J. 
Electrol Co., Inc., York, Pa. 
Elgin Elctrns., Waterford, Pa. 
Eljay Corp., Columbia, Md. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Epoxy Plastic Molders, Irvington, N J 
Fastex Div., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago, III. 
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Fluorocarbon Co., Anaheim, Cal. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
Gyrotronics, Inc-, Asbury Park, N.J. 
Hobson Bros., Inc., Chicago, III. 
Hughes Aircraft Co; Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Hughes-Treitler Mfg. Corp., Garden cny, 

N.Y. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, NY. 
Keystone Elctrns. Corp., New York, N.Y. 
Kolton Elec. Mfg. Co., Newark, N.J. 
Litton Inds., Van Nuys, Calif. 
Long, T.J., Inc., Carle Pl., N.Y. 
Magnum Elec. Corp., Erie, Mich. 
Maleo MIg. Co., Chicago, III. 
Maryland Lava Co., Bel Air, Md. 
Maxson Elctrns. Div., Great River, N.Y. 
McElroy Elctrns. Corp., Shirley, Mass. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Miller Dial, EI Monte, Calif. 
Molex Prods. Co., Downers Grove, III. 
Morey Corp, Downers Grove, III. 
Neptune Elctrns. Co., New York, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Paraplegics Mfg., Bensenville, III. 
Permonite Mfg. Co., Chicago, III. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctrns. Inds., Ltd. , Toronto 17, 

Can. 
Plastic Assocs., Inc., Inwood, N.Y. 
Red Seal Elec. Co., Cleveland, Ohio 
Robinson-Nugent, New Albany, Ind. 
Rostone Corp., Lafayette, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Staffall, Inc., Providence, R.I. 
States Co., Harttord, Conn. 
Teledyne Penn-Union Elec., Edinboro, Pa. 
Teledyne Positive Connector, Ansonia, 

Conn. 
3M Co., 51. Paul, Minn. 
Tri-Dex Co., Visalia, Calil. 
Twin Lock Inc., Los Angeles', Cal. 
Underwriters Safety Device Co., Chicago, 

III. 
Viz Mfg. Co., Philadelphia, Pa. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Boats &. CrUCibles 
Engelhard Minerals & C.hem., Murray 

Hili, N.J. 
General Elec., Richmond Hgts., Ohio 
Aircraft & Missile Conslts., Manhattan 

Beach, Cal. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bendix, Rochester, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Computer Diode, Fair Lawn, N.J. 
Duremic Prods., Inc., Palisades Park, N.J. 
Elctrn. Space Prods., Los Angeles, Cal. . 
Fansteel Inc., N Chicago, III. 
GTE Sylvania Inc., Danvers, Mass. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Mackay, A.D., Inc., New York, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Matthey Bishop Inc., Malvern, Pa. 
Norton Co., Worcester, Mass. 
Norton Co., Newton, Mass. 
Ohio Carbon·Co., Cleveland, Ohio 
Philips Elmet Corp., Lewiston, Me. 
Poco Graphite, Inc., Decatur, Tex. 
Pure Carbon Co., Inc., 51. Marys, Pa. 
Quartz & Silice, Paris 8e, France 
Quartzite Processing, Inc., Malden, Mass. 
Richland Glass Co., Inc., Richland, N.J. 
Rosenthal China Corp., New York, N.Y. 
Sloan Technology Corp., Santa Barbara, 

Calil. 
Stackpole Carbon Co., Carbon Div., SI. 

Marys, Pa. 
Textool Prods., Inc., Irving, Tex. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Ultra Carbon Corp., Bay City, Mich. 
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Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Veritron West, Inc., Chatsworth, Calif. 
Zirconium Corp. of Amer., Solon, Ohio 

Bobbins, Winding, Coil & 
Transformer-Also See Coil 
Forms 

American Laya Corp., ChattanOoga, 
Tenn. 

Automatic COli, New Hyde Pk., N.Y. 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y .................................................. ___ P 2484 
.Centralab, Elctrns., Milwaukee, Wisc. 
Dale Elctrns., Inc., Yankton, S.D. p 2489 
Genlsco Tech. Corp., Genlstron DiY., 

Compton, Cal. 
ITT Thermotech Inc., Hopkins, Minn. 

p 2766-2773 
SeYerna Operation, East Orange, N.J. 
Thermotech Coil Forms & Comps. DiY., 

Hopkins, Minn. .................... p 2766-2773 
Thermotech Plastics, Co., Hopkins, 

Minn. ...................................... p 2766-2773 
Tohoku Metallnds., Ltd., Tokyo, Japan 
Wilcox "rods. Co., Hopkins, Mlnn. 

p 2766-2773 
Zaring Inds., Inc., Carmel, lrid. 
Albany Int'!. Corp., Albany, NY 
Alloys Unlimited, Inc., Encino, CaIH. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Asheville-Schoonmaker Mica, Newport 

News, Va. 
Basic Ceramics Inc., Hawthorne, N.J. 
Boonton Molding Co., Inc., Boonton, N.J. 
Bradohm, Inc., Salamanca, N.Y. 
Buckeye Bobbin Div., Westlake, Ohio 
Celestial Camps., Inc., Covina, Cal. 
Ceram Corp., La Mesa, Calif. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Cosmo Plastics Co., Cleveland, Ohio 
Diamonne Prods .. Mfg. Co., Shreve, Ohio· 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Electrical Plastics Corp., Lyndhurst, N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y. 
Form-It Prods., Inc., Chicago, .111. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Gorman Machine Corp., Costa Mesa, Cal. 
Gries Reproducer Co., New Rochelle, N.Y. 
Helix Spring Corp., Long Island City, N.Y. 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jerome Elec. Corp., Orange, N.J. 
Keystone Elctrns. Corp., New York, N.Y. 
Kirchberger, M & Co., Inc., Englewood, 

N.J. 
Magnetics, Inc., Butler, Pa. 
Maryland Lava Co., Bel Air, Md. 
National Moldite, Newar~, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
NY-Glass Plastics, Paramount, Calif. 
Nylomatic Corp., Morrisville, Pa. 
Penn Fibre & Specialty, Phila., Pa. 
Possis Mach., Minneapolis, Minn. • 
Precision Paper Tube Co., Wheeling, III. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Profile Elctrns., Inc., Concord, N.H. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pyroferric - N. Y., Inc., Bronx, N.Y. 
REM-Tronics, Silver Creek, N.Y. 

. Renco Elc!ms., Inc., Hicksville, N.Y. 
Resdel Corp., Rio Grande, N.J. 
Resinite Corp. Div., Wheeling , III 
Rosenthal China Corp., New York, N.Y. 

. Rostone Corp., Lafayette, Ind. 
Royallnds, EI Segundo, Calif 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada 
Smith, Judson A. Co., Boyertown, Pa. 
Space Prods., Inc., Long Beach, Calif. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spec PlastiCS, No. Hollywood, Cal. 
Staffall, Inc., Providence, R.I. 
Stevens Prods., Inc., E. Orange, N.J. 
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Superior Steame & Ceramic Corp., 
Englewood, N.J. 

Tekna Prods. Co., Rochester, N.Y. 
3~ Co., SI. Paul, Minn. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Wilco Corp., !ndianapolis, Ind. 

Bolometers, Infrared
See Vol 1 

Bolometers, Microwave
See Vol 1 

Bolts-See Fasteners 
Bonding Jumpers-See 

Jumpers, Bonding 
Books-See Technical Books 

Booms, Stands, Holders & 
Accessories, Microphone-
See Vol 1 

Boots, Switch Handle
See Vol 2 

Boxes, Circuit Board---See 
Boxes, Component . 
(Subassembly Handling) 

Boxes, . 
Component/Subassembly 
Handling (Production) 

Vector Elctrn. Co., Inc., Sylmar, Cal. 
Clover Inds. Div., Tonawanda, N.Y. 
Corrugated Paper Prods., Inc., Roosevelt, 

N.Y. 
Daniels, C.R., Inc., Daniels, Md. 
Electro'Assemblies, Inc., Chicago, III. 
Epoxy Plastic Molders, Irvington, N J 
Equipment Co. of America, Hialeah, Fia. 
Goldsman, Inc., Philadelphia, Pa. 
Insulating Fabricators, E. Rutherford, N.J. 
Kale Enterprises, Inc., Miami, Fla. 
Lewis G. B. Co, Watertown, Wisc 
Lyon Metal Prod., Inc., Aurora, III. 
Maryland Lava Co., Bel Air, Md. 
Mid-West Mlltat..Prods., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
NVF Co., Yorklyn, Del. 
Panel Controls Corp., Detroit, Mich. 
Republic Steel Corp, Cleveland, Ohio 
Spaulding Fibre Co., Inc., T onawancla, 

N.Y. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Vlchek PlasticS Co., Middlefield, Ohio 
Warwick Prods. Co., Independence, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co., Burbank, Cal. 

Boxes, Decade---See Decade 
Boxe~Vol1 

Boxes, Dry-See Vol 1 
Boxes, Echo-See Vol 1 

Boxes, Glove---See Vol 1 
Boxes, Junction & Wall Plate 
Trimm, Inc., Libertyville, III. 
Wlremotd Co.,W. Hartford, Conn. 

, p 2726,2727 

Hoffman Engrg. Co., Anoka, Minn. 
Javex Elctms., Cherry Valley, CaIH. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Keystone Columbia, Inc., Warren, Mich. 
Kirk & Blum Mfg. Co., Cincinnati, Ohio 
Kolton Elec. Mfg. Co., Newark, N.J. 
Metal Works, Inc., Hermann, Mo. 
Midwest Electric Products, Mankato, Minn. 
Molex Prods. Co., Downers Grove, III. 
Neptune Elctrns. Co., New York, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Pyle-National Co., Chgo., III. 
Pyle-NationalDiv., Harvey Hubbell, 

Chicago, III. 
RoweL L Co., Boston, Mass. 
Spring City Elec. Mfg. Co., Spring City, 

Pa. 
Stahlin Bros., Inc., Belding, Mich. 
Stanley Ind'l. Hardware Div., New Britain, 

Conn. 
Thomas & Batts Co., Elizabeth, N.J. 
Union Insulating Co., Parkersburg, W. Va: 
Viz Mfg. Co., Philadelphia, Pa. 
Waber Elctrns., Inc., philadelphia, Pa. 
Wilmer Mfg. Co., Baltsville, Md. 
Zero Mfg. Co., Burbank, Cal. 

Boxes, Metal & Plastic-See 
Cabinets; Cans; Cases; 
Containers 

Boxes,PILig-ln-See Plug-In 
Module Enclosures 

Boxes, Power Outlet-See 
Boxes, Junction & Wall Plate 

Boxes, Shipping (Reusable)
See Transit Cases 

Boxes, Tote---See Boxes, 
Components I Subassembly 
Handling 

Brackets, Antenna-See 
Mounts, Antenna-Vol 1 

Braid, Cable & Wire Shielding 
Alpha Wire Corp., Eliza~h, N.J. P 2995 
Columbia Eletrn. Cables, N_ Bedford, 
. Mass. 
Daburn Elctrns. • cable Corp., Bronx, 

N.Y ................................................... P 3033 
Dearborn Wire. cable Co.,' Rosemont, 

III ....................................................... p 3023 
Manhattan Eiec. Cable Corp., Brooklyn, 

N.Y ................................................... P 3034 
Saxton Prods., Congers, N.Y ....... p 3052 
Standard Wire. cable, Los Angeles, 

cal. 
Tenaollte, Tarrytown, N.Y. 
Victor Wire. Cable, LA., Cal. 
Whllmor Wire .• Cable, No. Hollywood, 

cal. 
Aircraft & Elctrn. Spec., Plainfield, Ind. 
American Elec. Cable Co., Holyoke, Mass. 
Belden Corp., Chicago, III. 
Beman Mig., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 

. Co-Operative Inds., Inc., Chester, N.J. 
Coleman Cable & Wire Co., River Grove, 

III. 
Eagle-Picher Inds., Inc., Joplin, Mo. 
Estes Engrg. Co., Gardena, Calif. 
Gore, W.L & Assocs., Inc., Newark, Del. 
Holyoke Wire & Cable, Holyoke .. Mass. Abalon Precision Mfg. Corp., Bronx, N.Y. 

Adalet Mfg., Cleveland, Ohio .• Hudson Wire Co, Ossining, N Y 
Althor Prods., Brooklyn, N.Y. 
A.O.I.P., 75/Paris 1'2eme, France 
Bogen Div., Paramus, N.J. 
Bradley Inds., Franklin Park, III. 
British Insulated Callender's Cables, Ltd., 

London WCI B 3QN, Eng. 
Bud Radio, Inc., Willoughby, Ohio 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Cole-Parmer Instr. Co., Chicago, III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Eagle Elec. Mfg. Co., L I. C., N.Y. 
Eby Sis. Co., Jamaica, N.Y. . 
Electro Oceanics, Inc., Compton, Calif. . 
Environmental Container Sys., Union City, 

CaIH. 
Equipment & Svc. Co., Dallas, Tex. 
General Elec., Providence, R.1. 
General Metals, Greensboro, N. C. 
Goldsman, Inc., Philadelphia, Pa. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 

Icore Electro-Plastics, Inc., Santa Clara, 
Cal. 

lcore, Inc., Santa Clara, Cal. 
Intemational Wire Prods., Wyckoff, N.J .. 
Lewis Engrg. Co., Naugatuck, Conn. 
Magnet Wire, Inc., New York,. N.Y. 
Metex Corp., Edison, N.J. 
Montgomery Co, Windsor Locks, Conn 
NatvarCorp., Rahway, N.J. 
New England Elee. Wire, Lisbon, N.H . 
New-Tronics Gorp., Brookpark,Ohio 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Pacific Electrlcord, Gardena, Cal. 
Plastic Wire & Cable Corp., Jewett City, 

Com. 
Prestolite Wire & Cable, Port Huron, Mich. 
Synoor Prods. Co., Inc., Malden, Mass. 
Technical Wire Prods., Inc., CranlQrd, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 

For addresses see YELLOW SECTION 

Thermax Wire Corp., Flushing, N.Y. 

Brakes, Magnetic-See Vol 2 

Brakes, Mechanical-See Vol 2 

Brazing Flux-See Flux, 
Brazing & Soldering 

Breadboard Klts-See Kits, 
Breadboarding ..... Vol 2 

Breakdown Testers-See 
Testers, Insulation 
Breakdown-Vol 1 

Breakers, Circult-See Circuit 
Breaker~Vol 2 

Bridges, Admittance--
See Vol 1 

Bridges, Antenna-See 
Bridges, R-F-Vol 1 

Bridges, Audlo-See Vol 1 

Bridges, Bolometer
See Vol 1. 

Bridges, Calorlmeter
See Vol 1 

Bridges, CapaCitance
See Vol 1 

Bridges, Deviation-See Vol 1 

Bridges, Impedance-
See Vol 1 

Bridges, Inductance
See Vol 1 

Bridges, Kelvin-See Vol 1 

Bridges, Llmit-See Bridges 
(Specific Types)-VoI1 

Bridges, MagnetiC 
Susceptlbllity-See Vol 1 

Bridges, Megohm-See 
Bridges, Resistance-Vol 1 

Bridges~ Power, R-F-
See Vol 1 

Bridges, Programmable---See 
Bridges (Specific Types)
Vol 1 

Bridges, Q-See Vol 1 

Bridges, Ratio-See Testers, 
Ratio. Voltage-Also See 
Meters, Ratio-Vol 1 

Bridges, Resistance-
See Vol 1 

Bridges, R-F-See Vol 1 

Bridges, Scherlng-See Vol 1 

Bridges, Self-Balanclng-
See Vol 1 

Bridges, Silicon Celt--=. 
SeeVol2 . 

Bridges, Strain Gauge- . 
See Vol 1 

Bridges, Synchro & Resolver' 
-See Vol 1 

Bridges, Temperature
See Vol 1 

Bridges, Thermlstor
See Vol 1 

Bridges, Wenner-See Vol 1: 
. \ 

Bridges, Wheatstone- . 
See Vol 1 

Brushes & Brush Assemblies 
-See Vol 2 ;1 
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PRODUCT INDEX & DIRECTORY (Vol. 3) 

Buffer Memories, 
Computer-Also See 
Memory Systems
See Vol 1 

Bulbs-See Lamps-Vol 2 

Bumpers 
Smith, Herman H., Inc., Bklyn., N.Y. 

p 27t6 
Abesto Corp., Bloomfield, N.J. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 
Atlantic India Rubber Co., Chicago, III. 
Auburn Mfg. Co., Middletown, Conn. 
Budwig Mfg. Co., Ramona, Calif. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Hecht Rubber Corp., Jacksonville, Fla. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kelm G.A. Mach. Works, Inc., Paterson, 

N.J. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
3M Co., St. Paul, Minn. 
Uniroyal, Inc., New York, N.Y. 
Waldom Elctrns., Inc., Chicago, III. 

Burnishers, Contact 
Edsyn, Inc., Van Nuys, Cal. 
GC Elctrns., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y ... p 2941 
Adre Co., Milwaukee, Wisc. 
Jenkins'. MW. Sons. Inc., Cedar Grove, 

N.J. 
Ohio Carbon Co., Cleveland, Ohio 
Techni·Tool, Inc., Philadelphia, Pa. 

Bus Bars & Systems 
Amp Inc., Elizabethtown, Pa. 
Berg Elctrns., Inc" New Cumberland, 

Pa. 
Douglas Electronics, Inc" San Leandro, 

Cal. 
Elco, Willow Grove, Pa. 
General Elec. Co., Schenectady, N.Y. 
Janco Corp., Burbank, Cal ........... p 1930 
Tempo/UTI Div., Chatsworth, Cal. 
Advanced Circuitry Div .• Springfield, Mo. 
Aluminum Co. America, Pittsburgh, Pa. 
Anaconda American Brass Co., 

Waterbury, Conn. 
Apahouser Corp. of N.E.. Boston. Mass. 
Bussco Engrg., EI Segundo, Cal. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chase Metal Service Div., Cleveland, Ohio 
Chem Aero, Inc., Wilmington, Cal. 
Cinch Mfg. Co., Elk Grove Village, III. 
Connectrol Corp., New York, N Y 
Cutler·Hammer, Milwaukee, Wisc. 
Eldre Camps., Inc., Rochester, N.Y. 
Extrudonics Co., New Brunswick, N.J. 
Flexible Circuits, Inc., Warrington, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Malco Mfg. Co., Chicago, III. 
Matrix Science, Torrance, Cal. 
Methode Elctrns., Inc., Chicago, III. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Revere Copper & Brass, Inc., New York, 

N.Y. 
Reynolds Metals Co., Richmond, Va. 
Rogers Corp., Rogers, Conn. 
Seastrom Mfg. Co. Inc., Glendale, Cal. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
Twin Lock Inc., Los Angeles, Cal. 
Westinghouse Elec. Int'l., New York, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

BL!shings, Glass, Plastic, 
Metal, etc. 

Daburn Elctrns. & Cable Corp., Bronx, 
NiY. . 

Elctrn. Moldong Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III. 
Gr:aphite Metallizing Corp., Yonkers, 

N.Y ................................................... p 1596 
Janes Hiram Elctrns., No. Hollywood, 

(';al. 

Sealectro Corp., Mamaroneck, N.Y. 
p 2709 

Severna Operation, East Orange, N.J. 
Smith, Herman H., Inc., Bklyn., N.Y. 

p 2716 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Adalet Mfg., Cleveland, Ohio 
Adjustable Bushing Corp., N Hollywood, 

Calif. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Atlantic India Rubber Co., Chicago, III. 
Auburn Mfg. Co., Middletown, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Cabot Corp., Kokomo, Ind. 
Cambridge Thermionic, Cambridge, Mass 
Carbone Corp., Boonton, N.J. 
Central Plastics Dists., Chicago, III. 
Century Fastener Corp., Brooklyn, N.Y. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Dixon Corp., Bristol, R.1. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Duramic Prods., Inc., Palisades Park, N.J. 
Dynaloy, Inc., Hanover, N.J. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Electro Assemblies, Inc., Chicago, III. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Fastex Div., Des Plaines, III. 
Fischer Special Mfg. Co., CinCinnati, Ohio 
Fluorocarbon Co., Anaheim, Cal. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Gemp Terminals, Inc., Yonkers, N.Y. 
General Elec., Detroit, Mich. 
Gillen, John Co., Cicero, III. 
Gould, Inc., Cleveland, Ohio 
Gould Mfg. Canada, Ltd., St. Thomas, 

Ont., Canada 
Great Eastern Metal Prod. Co., Yonkers, 

N.Y. 
Gries Reproducer Co., New Rochelle, N.Y. 
Groov-Pin Corp., Ridgefield, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Helitronics Corp., Newark, N.J. 
Heyman Mfg. Co., Kenilworth, N.J. 
Holmberg, Inc., Melville, N.Y. 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
Ind'1. Elctrn. Rubber, Twinsburg, Ohio 
Instru-Lec Corp., Mt. Vernon, N.Y. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Janney Cylinder Co, Philadelphia, Pa. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
K & S Engrg. Co., Chicago, III. 
Keystone Elctrns. Corp., New York, N.Y. 
Kopp Glass, Inc., Pittsburgh, Pa. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. 
Laminated Fabricators, San Bruno, Calif. 
Maryland Lava Co., Bel Air, Md. 
Matthey Bishop Inc., Malvern, Pa. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
MPB Corp., Keene, N.H. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nutmeg Screw Mach. Prods., Waterbury, 

Conn. 
Nylogrip Prods. Co., Waltham, Mass. 
Nylomatic Corp., Morrisville, Pa. 
Penn Fibre & SpeCialty, Phila., Pa. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Polymer Corp., Reading, Pa. 
Porcelain Prods. Co., Carey, Ohio 
Precision Paper Tube Co., Wheeling, III. 
Pure Carbon Co., Inc., St. Marys, Pa. 
Pylon Co., Inc., Attleboro, Mass. 
Red Seal Elec. Co., Cleveland, Ohio 
Resdel Corp., Rio Grande, N.J. 
R. I. Metpro, Inc., Warwick, R.1. 
Richardson Co., Des Plaines, III. 
Richland Glass Co., Inc., Richland, N.J. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Lafayette, Ind. 
Royal Inds, EI Segundo, Calif 
SECS, Inc., Long Island City, N.Y. 

Cabinets & Accessories, Metal 
Shamban, W.S. & Co., Los Angeles, Calif. 
Shur-Lok Corp., Santa Ana, Calif. 
Southwest Prods. Co., Monrovia, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spring City Elec. Mfg. Co., Spring City, 

Pa. 
St. Marys Carbon Co., St. Marys, Pa. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Components, Inc., Freeport, N.Y. 
Syncor Prods. Co., Inc., Malden, Mass. 
Tekna Prods. Co., Rochester, N.Y. 
Tri-Point Inds., Inc., Commack, N.Y. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Union Insulating Co., Parkersburg, W. Va. 
Uniroyal, Inc., New York, N.Y. 
Waldom Elctrns., Inc., Chicago, III. 
Weckesser Co., Inc., Chicago, III. 
Western Sky Ind., Hayward, Calif. 

Bushings, Hermetically 
Sealed 

American Lava Corp., Chattanooga, 
Tenn. 

Victoreen Instr., Cleveland, Ohio 
Alberox Corp., New Bedford, Mass. 
Alloys Unlimited, Inc., Encino, Calif. 
Basic Ceramics Inc., Hawthorne, N.J. 
. Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Consolidated Ceramics & Metalizing, 

Flemington, N.J. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Elecpac Inc., Cary, III. 
Electrical Inds., Murray Hill, N.J. 
Fansteel Inc., N Chicago, III. 
Glass Beads Co., Latrobe, Pa. 
Great Eastern Metal Prod. Co., Yonkers, 

N.Y. 
Isotronics, Inc., New Bedford, Mass. 
Johns-Manville Sis. Corp., New York, N.Y. 
Kidco, Inc., Medford, N.J. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Latronics Corp., Latrobe, Pa. 
Lundey Assocs., Inc., Waltham, Mass. 
Rosenthal China Corp., New York, N.Y. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Veritron West, Inc., Chatsworth, Calif. 

Buzzers-See Bells, Buzzers, 
Gongs, Sirens & Aural 
Warning Devices-Vol 2 

Cabinet Coolers, Blowers & 
Fans-See Blowers & Fans 

Cabinet Pressurization 
Systems-See Pressurization 
Systems, Equipment Cabinet 

Cabinets & Accessories, 
Metal 

Cabtron Corp., Chicago, III ..... , ..... p 2314 
Digital Equip. Corp., Maynard, Mass. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal. 
Electronic Enclosures, EI Segundo, Cal. 

p 2315 
Equlpto Enclosure Sys., Aurora, III. 

p 2316 
Formica Metal Prods. Co., Inc., 

Medford, Mass ............................. p 2317 
Honeywell, Inc., Wabash, Ind ..... p 2318 
Multitech Power Sys., Costa Mesa, Cal. 
Optima Enclosures, Tucker, Ga. p 2320 
Perfection Mica Co., Bensenville, III. 
Premier Metal Prods. Co., Bronx, N.Y. 

p 2322,2323 
Rosemount Plug-In, Nashville, Tenn. 
Stantron, No. Hollywood, Cal ..... p 2325 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vera ElectroniCS, Inc_, Hauppauge, N.Y. 
Abalon PreCision Mfg. Corp., Bronx, N.Y. 
Abtronics, Inc., Livermore, Calif. 
Accessory Controls & Equip., Windsor, 

Conn. 
Acro Prods. Corp., Chicago, III. 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Akro-Mils, Inc., Akron, Ohio 
Alga, S. Hackensack, N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
Amco Engrg. Co., Chicago, III. 
Anchor Specialty Mfg., Teterboro, N.J. 

Apahouser Corp. of N.E., Boston, Mass. 
Automatic Signal Div., E. Norwalk, Conn. 
Baker Co., Inc., Biddeford, Me. 
Ballonoff Home Prods. Co., Cleveland, 

Ohio 
Barnes Engrg. Co., Santa Ana, Calif. 
Baumker Mfg. Co., Toledo, Ohio 
Bay Prods., Phila., Pa. 
Beechwood Mfg., Indpls., Ind. 
BFC-Bernard Franklin Co., Phila., Pa. 
Blickman, S., Inc., Weehawken, N.J. 
Bossert Mfg. Corp., Utica, N.Y. 
Bridges Frank Assocs., Inc., Cherry Hill, 

N.J. 
Brooks & Perkins, Inc., Livonia, Mich. 
Bud Radio, Inc., Willoughby, Ohio 
Buffalo Forge Co., Buffalo, N.Y. 
Chassis-Trak, Inc., Indianapolis, Ind. 
Dahlstrom Mfg. Corp., Jamestown, N.Y. 
Danca Metal Products, Inc., Westlake, 

Ohio 
Data Technology Corp., Palo Alto, Cal. 
DoAIl Co., Des Plaines, III. 
Dolin Metal Prods., Inc., Brooklyn, N.Y. 
Donnelly Mfg. Co., Waltham, Mass. 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Enclosure Corp., Pennsauken, N.J. 
Equipto, Aurora, III. 
Erie Artisan Corp, Cleveland, Ohio 
Eugene Engrg. Co., Inc., Rockland, Mass . 
Falstrom Co., PassaiC, N.J. 
Fansteel Inc., N Chicago, III. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Foxboro Co., Foxboro, Mass. 
GAF Corp., New York, N.Y. 
General Devices, Inc., Princeton, N.J. 
General Elec., Providence, R.1. 
General Metals, Greensboro, N. C. 
Golding Mfg. Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Granite State Machine Co., Inc., 

Manchester, N.H. 
Grant Pulley & Hardware Co., W. Nyack, 

N.Y. 
Gyrotronics, Inc., Asbury Park, N.J. 
Hallowell, Hatfield, Pa. 
Hammond Mfg. Co., Ltd., Guelph, ant., 

Can. 
Heeger, Inc., Los Angeles, Calif. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Hoffman Engrg. Co., Anoka, Minn. 
Holbrook-Merrill Co., Sunnyvale, Cal. 
Hughes-Treitler Mfg. Corp., Garden City, 

N.Y. 
Ingersoll Prods., Chicago, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Janitrol Aero Div., Columbus, Ohio 
Keystone Columbia, Inc., Warren, Mich. 
Kinetron Corp., Asbury Park, N.J. 
Kirk & Blum Mfg. Co., CinCinnati, Ohio 
Lear Siegler, Inc., Santa Monica, Calif. 
Lindsay Structure, Evansville, Ind. 
Lynch, R.H. Mfg. Co., S. San Gabriel, 

Calif. 
Lyon Metal Prod., Inc., Aurora, III. 
Met-L-Wood Corp., Chicago, III. 
Metal Works, Inc., Hermann, Mo. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Midget Louver Co., Norwalk, Conn. 
Mobil Elctrns., Inc., Anderson, Ind. 
Muckle Mfg. Co., Owatonna, Minn. 
Neumade Prods. Corp., Scarsdale, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Proto Tool Co, Los Angeles, Calif. 
Republic Steel Corp, Cleveland, Ohio 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Snap-On Tools Corp., Kenosha, Wisc. 
Spring City Elec. Mfg. Co., Spring City, 

Pa. 
Stacor Corp., Newark, N.J. 
Standard Cabinet Co., Inc., Totowa, N.J. 
Stanford Applied Engrg., Santa Clara, Cal. 
Stanley Ind'l. Hardware Div., New Britain, 

Conn. . 
Stop Components, Inc., Freeport, N.Y. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
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Cabinets & Accessories, Metal (cont'd) 
SturdilHe Sci. FumHure Sys;, Plainwell, 

Mich 
Superior SwHchboard & Devices Div:, 

Canton, bhio 
Systems Enclosures, Northbrook, III. 
Taylor Instr. Process Control Dlv., 

Rochester, N.Y. 
Technical Mat'l., Mamaroneck, N.Y. 
Templet Ind., Inc., Plainview, N.Y. 

· Trtchener, E.H. & Co., Binghamton, N.Y. 
· Tyco Precision Fabricators Div., Garden 

CHy Park, N.Y. 
Vent-Rak, Inc., Indianapolis, Ind. 
Waber Elctms., Inc., Philadelphia, Pa. 
Warwick Prods. Co., Independence, Ohio 
Watson Mfg. Co., Inc., Jamestown, N.Y. 
Wilmer Mfg. Co., Beltsville, Md. 
Wolfson, P.J. Co., New Rochelle, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

Cabinets, Metal Shielded 
Cabtron Corp., Chicago, III. 
Digital EqUip. Corp., Maynard, Mass. 
Elactronlc Encloaures, EI Segundo, Cal. 
Honaywall, Inc., Wabesh, Ind. 
Parfectlon Mica Co., Bens8nvllla, III. 
Seanbe Mfg. Corp., EI Monte, Cal. 
Abalon Precision Mfg. Corp., Bronx, N.Y. 
Ainslie Corp., S. Braintree, Mass. 
Amco Engrg. Co., Chicago, III. 
Applied Design Co., Inc;, Tonawanda, N.Y. 
Barnes Engrg. Co., Santa Ana, Calif. 
Bossert Mfg. Corp., Utica, N.Y. 
· Brooks & Perkins, Inc., Livonia, Mich. 
Bud Radio, Inc., Willoughby, Ohio 
Craig Sys. Corp., Lawrence, Mass. 
Danco Metal Products, Inc., Westlake, 

Ohio 
Donnelly Mfg. Co., Waltham; Mass. 
Eberline Instr. Corp., Santa Fe, N.M. 
Enclosure Corp., ,Pennsauken, N.J. 
Eugene Engrg; Co., Inc., Rockland; Mass. 
Falstrom Co., Passaic, N.J. 
Fansteel Inc., N Chicago, III. 
Feiner; P. & Sons, Inc., New York, N.Y. 
Golding Mfg. Co., N. Arlington, N.J. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Heeger, Inc., Los Angeles; Cain. 
Hoffman Engrg.Co., Anoka, Minn. 
Jan Hardware Mfg. Co., Inc., Long Island 

CHy, N.Y. 
Keystone Elctms. Corp., New York, N.Y. 
Kirk & Blum Mfg. Co., Cincinnati, Ohio 
LectroMagnetics, Los Angeles, Cal. 
Undsay Structure, Evansville, Ind. 
Metal Works, Inc., Hermann, Mo. 
MId-West Metal Prods., Kansas City, 

Kans. 
Mobil Elctms., Inc.: Anderson, Ind. 
Plan Hold Corp., Carson, Cal. 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Skydyne, Inc., Port JerviS, N.Y. 
Superior Switchboard & Devices Div., 

Canton, Ohio 
Systems Enclosures, Northbrook, III. 
Technicai Wire Prods., Inc., Cranford, NJ 

· Technical Wire Prods., Inc., Santa 
Barbera, cal. 

Tyco Precision Fabricators Dlv., Garden 
City Park, N.Y. 

Vent-Rak, Inc., Indianapolis, Ind. 
Viz Mfg. Co" Philadelphia, Pa. 
Watson Mfg. Co., Inc., Jamestown, N.Y. 
Zero Mfg. Co., Burbank, Cal. 

Cabinets, Plastic 
Smith, Herman H., Inc., Bklyn., N.Y. 
Akro-Mils, Inc., Akron, Ohio 
Albany Int'l. Corp., Albany, NY 
Althor Prods., Brooklyn. N.Y. 
Applied Design Co., Inc., Tonawanda, N.Y. 
Boonton Molding Co., Inc., Boonton, N.J. 
Central Plastics Dists., Chicago, III. 
Comeo Plastics, Inc., Richmond Hill, N.Y. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Edcrafl'lnds., Inc., Unden, N.J. 
Edo Westem Corp., Sait Lake City, Utah 
Electro Assemblies, Inc., Chicago, III. 
Eljay Corp., Columbia, Md. 
Fansteel Inc., N Chicago, III. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Keystone Elctms. Corp., New York, N.Y. 
Koch, H. & Sons, Corte Madera, Cal. 
NY-Glass Plastics, Paramount, Calif. 
Romar Plastics, Inc., SI. Charles, III. 
Rostone Corp., Lafayette, Ind. 

Skydyne, Inc., Port Jervis, N.Y. 
Stshlin Bros., Inc., Belding, Mich. 
Warwick Prods. Co., Independence, Ohio 

Cabinets, Sliding Drawer 
Honeywel~ Inc., Wabash, Ind_ 
Premier Metal Prods. Co., Bronx, N.Y. 

p2322 
Scanbe Mfg. Corp., EI Monte, Cal. 
Stantron, No. Hollywood, Cal •• _. p 2325 
Accuride Div., Santa Fe Springs, Calif. 
Acro Prods. Corp., Chicago, III. 
Akro-Mils, Inc., Akron, Ohio 
Ameo Engrg. Co., Chicago, III. 
Ballonoff Home Prods. Co., Cleveland, 

Ohio 
Bay Prods., Phil a., pli. 
BFC-Bernard Franklin Co., Phila., Pa. 
Bllckman, S., Inc., Weehawken, N.J. 
Bossert Mfg. Corp., Utica; N.Y. 
Bridges Frank Assocs., Inc., Cherry Hill, 

N.J. 
Bud Radio, Inc., Willoughby, Ohio 
Enclosure Corp., Pennsauken, N.J. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
General Devices, Inc., Princeton, N.J. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Janel, Inc., Stirling, N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Metal Works, Inc., Hermann, Mo. 
Mid-West Metal Prods., Kansas City, 

Kans. . 
Neumade Prods. Corp., Scarsdale, N.Y. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Snap-On Tools Corp., Kenosha, Wisc. 
SturdilHe Sci. Furniture. Sys., Plainwell, 

Mich 
Taylor Millwork & Stair Co., Inc., Gardena, 

Cal. 
Warwick Prods. Co., Independence, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co., Burbank, Cal. 

Cabinets, 'Speaker-See . 
Enclosures, Speaker-Vol 1 

Cabinets, Wood (Excluding 
Kits) . 

A C Electronics Co., Santa Monica, Cal. 
Anchor Specialty Mfg., Teferboro, N.J. 
Bogen Div., Paramus, N.J. 
Components Specialties, Inc., Freeport, 

N.Y. 
Fumiture Craftsmen, Grand Rapids, Mich. 
General Devices, Inc., Princeton, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Heath Co.; senton Harbor, Mich. 
Major Elctms. Corp., Brooklyn, N.Y. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Taylor Millwork & Stair Co., Inc., Gardena, 

Cal. . . 
Wald Sound, Sun Valley, Calif. 
Warwick Prods. Co., Independence, Ohio 

Cable, Audio 
Alpha Wire Corp_, Elizabeth, N.J. p 2995 
CHles Svc. Co., Chester, N.Y __ .... p 2997 
Columbis Eletrn. Cables; New Bedford, 

Mass __ ......... __ ...... _._ ... _ ..... p 2998-3002 
Consolidated Wire & Assoc. Corps., 

Chicago, III. _ .... _ .. __ .. _p 3007,3008,3010 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. ____ .... i_;...; __ ._ ... _ ..... _. __ .. __ • P 3033 

Dearborn Wire & Cable Co., Rosemont, 
111 .... _ •• __ .. _ .. _._ .. _ ... __ ... _ ... _ ... p 3022,3028 

GC Elctms., Rockford, III. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ....... __ ........... _ ... _._. __ • ___ .. __ • P 3034 
Rye Inds., Inc., Mamaroneck, N.Y. 
Saxton Prods., Congers, N.Y. 

p 3048,3049 
Standard Wire & cable, Los Angeles, 

Cal. _ ........ _ ......... _ .. _ .... _ ........ _ ... _ .. p 3057 

Tensollte, Tanrytown, N.Y. 
Victor Wire & cable, L.A., cal. 
Whltmor Wire & Cable, No. Hollywood, 

Cal 
Action Systems Co., Meriden, Conn. 
American Elec. Cable Co., Holyoke, Mass. 
Applied Electro Mechanics, Alexandria, 

Va. 
Belden Corp., Chicago, III. 
Beman Mfg., Inc., New Cumberland, Pa. 
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Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co.; Leeds, Mass. 
Bimbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1 B 3aN, Eng. 
Carol Cable Co. W., Compton, Cal. 
Coleman Cable & Wire Co., River Grove, 

III. 
Components Specialties, Inc., FreePort, 

N.Y. 
Consolidated Prods., Gardena, Calif. 
Continental Wire & Cable, York, Pa. 
Dielectric Materials Co., Chicago, III. 
EV/Game, Inc., Freeport, N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Essex Int'l., Inc., Decatur, III. 
Flexible Circuits, Inc., Warrington, Pa. 
General Elec., Bridgeport, Conn 
General Radio Co., Concord, Mass. 
Gore, W.L. & AssoCs., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'l. Wire & Cable, Chicago, III. 
Jersey Specialty Co., Inc., Wayne, N.J. 
Judd Wire Div., Burlington, Mass. 
Lanz Elec., Mfg. Co., Chicago, III. 
Microdot Inc., S. Pasadena, Calif. 
Miller Elec. Co., Woonsocket, R.I. 
Mohawk Wore & Cable, Leominster, Mass. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Pacific Electricord, Gardena, Cal. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Plastic Wire & Cable Corp., Jewett City; 

Conn. 
Plastoid Corp., Long Island City, N.Y. 
PrestolHe Wire & Cable, Port Huron,'Mich. 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Rockland Insulated Wire & Cable, 

Haverstraw, N.Y. . 
Shigoto Inds., Ltd., New York, N.Y. 
Superex Elctms. Corp., Yonkers, N.Y. 
Superior Continental Corp., Hickory, N.C. 
SwHchcraft, Inc., Chicago, III. 
3M Co., SI. Paul, Minn. 
Transitron Elctm. Corp., Wakefield, Mass. 
Tri-State ·Elctrns. Corp., Camden; N.J., 
VIKOA Cable Div., Freehold, N.J. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Cable, Battery Booster 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. . 

Manhattan Elec. cable Corp., Brooklyn, 
N.Y. 

Mueller Elec. Co_, Cleveland, Ohio 
p 2649 

Standard Wire & Cable, Los Angeles, 
cal. 

Victor Wire & Cable, L.A., Cal. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading. Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
British Insulated Callender's Cables, Ltd., 

London WC1 B 3aN. Eng. 
Coleman Cable & Wire Co., River Grove, 

III. 
Essex Int'l, Inc., Sycamore, III. 
Holyoke Wire & Cable, Holyoke, Mass, 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Shigoto Inds., Ltd., New York, N.Y. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Tri-State Elctrns. Corp., Camden, N.J. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 

Cable, Coaxial 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Clmco Wire & Cable, Allendale, N.J. 

p2996 
Cities Svc. Co., Chester; N.Y._ .... p 2997 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago, 1II ...................... _ ...... p 3012,3013 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 

Dearlbom Wire & cable Co~ Rosemont, 
III 

Glass Tech., Newport Sch., cal. p 2632 
Markel, L. Frank & SonB, Norristown,' 

Pa. ................. __ ...... __ .... _ ...... __ ... _ P 3035 
Nat'L Wire & cable, Los Angeles, cal. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Saxton Prods., Congers, N.Y. 

. P 3049,3050 
Standard Wire & Cable, Los Angeles, 

cal ............. _ .............. _ .......... _ ..... _. p 3057 
Tensollte, Tanrytown, N.Y ..... __ ... P 3059 
Trompeter Elctrns., Chataworth, Cal. 

p 2719 
Uniform Tubes, Collegeville, Pa. p 3068 
VIctor Wire & Cable, loA., cal. _ .. P 3069 
Virginia Panel Corp., Waynesboro, Va. 
American Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Andrew Corp., Orland Pk., III. 
Balden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Blmbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
British Insulated Callender'S Cables, Ltd., 

London WC1 B 3aN, Eng. 
Carol Cable Co. W., Compton, Cal. 
Caton Inds., Inc., Clark, N.J. 
Cerro Corp., New York, N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Coleman Cable & Wire Co., River Grove, 

III. 
Columbia Wire Prods. Co., Chicago, III. 
Consolidated Prods., Gardena,. Calif. 
Continental Wire & Cable, York, Pa. 
Control Prods. Corp., Chicago, III. 
Decibel Prods., Inc., Dallas, Tex. 
Dielectric Materials Co., Chicago, III. 
Dynatronic Cable Engrg., Sub. National 

Wire & Cable, Los Angeles, Cal. 
Eagle-Picher Inds., Inc., Joplin, Mo. 
Electro Ocea~ics, Inc., Compton, Calif. 
Elctm. Resources Div., Los Angeles, Cal. 
Essex Int'l., Inc., Decatur, III. 
Essex Int'l, Inc., Sycamore, III. 
Everett/Charles, Inc., Pomona, Cal. 
Finney Co., Bedford, Ohio 
General Elec., Bridgeport, 'Conn 
General Radio Co., Concord, Mass. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania, Inc., Moorestown, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Int'l. Wire & Cable, Chicago, III. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto. 395, Onl., 

Can. 
Jersey SpeCialty Co., Inc., Wayne, N.J. 
Judd Wire Div., Burlington, Mass. 
Kistler Instr. CQ., Redmond, Wash. 
Lenz Elec. Mfg. Co., Chicago, III. 
Lewis Engrg. Co., Naugatuck, Conn. 
Maspro Co., Inc., Nagoya-Shigai, Japan 
Microdot Inc., S. Pasadena, Calif. 
Mohawk Wire & Cable, Leominster, Mass. 
New England Elec. Wire, Lisbon, N.H. 
Okonite Co., Ramsey, N.J. 
Paraplegics Mfg., Bensenville, III. 
Phelps Dodge Comm., North Haven, 

Conn. 
Physical Sciences, Arcadia .. Cal. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Plastoid Corp., Long Island CHy, N.Y. 
Precision Tube, No. Wales, Pa. 
Prodelin, Inc., Hightstown, N.J. 
Raychem Corp., Menlo Park, Cain. 
RCA Corp., Camden, N.J. 

. Rockland Insulated Wire & Cable, 
Haverstraw, N.Y. 

Rome Cable, Rome, N.Y. 
Sensor Dynamics, Inc., Addison, III. 
Shigoto Inds., Ltd., New York, N.Y: 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 1 
Superior Continental Corp., Hickory, N.I(:: 
Superior Insulated Wire Corp., Stony 1 

Point, N.Y. 
Thermax Wire Corp., Flushing, N.Y. 
Thermotronic Devices, Inc., I 

Conshohocken, Pa.. . '. 
Times Wire & Cable. Wallingford, Conn. i 
Transitron Elctrn. Corp., Wakefield, Mas •. 
Tri-State Elctms. Corp., Camden, N.J. : 
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VIKOA Cable Dlv., Freehold, N.J: 
Wald Sound, Sun Valley, Calif. 
Whistler Elctrns., Inc., Northridge; Cal. 
Zippertubing Co., Los Angeles, Calif. 

Cable, Control-See Cable, 
Multiconductor 

Cable, Dlal-See Cords & 
Cable, Dial Drive-Vol 2 

Cable, Fault Locators-See 
Locators, Cable & Line Fault 
-Vol 1 

Cable, Flat, .Co"ated (Flat or 
Rqund ~onductors) 

Alpha Wire Corp., Elizabeth, N.J. 
Augat Inc., AUleboro, Ma~s. 
Cities SVc. Co., Chester, N.y ....... p 2997 
Columbia Eletm. Cables, New Bedford, 

Mess. 
Daburn E/ctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

IH .... ; .................................................. p 3018 
Hughes Aircraft Co., Connecting 

Devlcea. Newport Beach, Cal ... P 2633 
MIeN' Elctms. Corp~ Palmdale, Cal 

p 2647 
Saxton Prods., Congers; N.Y. 
Spect ..... Strlp Corp.,' G.rden Grove, Cal. 

p 3054,3056 
Standard Wire & Cable, Los Angeles, 

Cal, 
T!lpesIll!HCh Corp. Amer., Farmingdale, 

N.Y. 
T_oIHe, Tarrytown, N.Y. 
Victor Wire & Cable, L.A., Cal. 
American Elec. Cable Co., Holyoke, Mass. 
Ansley Elctrns. Corp" Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Beldan Corp., Chicago, III. 
aerk Tek, Inc., Reading, Pa. 
Brand-Rex Co., Willimantic, Conn .. 
British Insulated Callender's Cables, Ltd., 

Lpndon WC1B 30N, Eng. 
Burndy Corp., Norwalk, Conn. 
Carol Cable Co. W., Compton. Cal. 
Columbia Wire Prods. Co., Chicago, III. 
Connectron Corp., Van Nuys, Cal' 
Electric Parjs Corp., Georgetown, Ky. 
Electro Oceanlcs, Inc., Compton, Calif. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Elec., Providence. R.I. 
GTE Sylvania, Inc., Moorestown, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hug~9S Aircr.ft Co, Culver City. Cal. 
International Wire Prods .• Wyckoff, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

City,N.Y. 
Judd Wire Div .• Burlington, Mass. 
Lanca Inds., Sylmar, Calif. 
Lane ,nds., North Hollywood, Calif. 
Magnet Wire. Inc., New. York, N:Y. 
Methode Elctms .• Inc .. Chicago, III. 
Mierodot Inc., S. Pasadena, Calif. 
Mohawk Wire & Cable, Leominster, Mass. 
Montgomery Co. Windsor Locks. Conn 
New England Elec. Wire, Usben, N.H. 
Okonite Co., Ramsey, N.J. 
Raychem Corp., Menlo Park, Calif. 
Revere Elctm. Div., Wallingford, Coon. 
Rhode Island Insulated Wire Co., 

pranston, R.I. 
Rowe Engravers, Clifton, N.J. 
Sandl!rs Assocs., Flexprint, Manchester" 

N.H. . 
Tapecon, Inc., Roc~ester, N.Y. 
Thermax Wire Corp., Flushing, N.Y. 

. 3M Co. Electro Prods. Div .• SI. Paul, Minn. 
Varied Inefl. Prods., Inc., Paterson. N.J. 
ZJpp9rtubing Co., Los Angeles, Calif. 

C8ble, F'at, Etched 
A1~ Wire Corp., Elizabeth, N.J •. 
C~soIldated Wire & Assoc. Co~ 
. C(ttIcago, III. 
DIIbum Elctms. &-cable Corp.,' Bronx, ,.Y. 
~ghe. Aircraft Co., Connecting 

IileYlces, Newport Beach, Cal ... p 2633 
ITT Cannon Electric, Sa!!t. Ana, Cal. . 

ManhaUan Elec. Cable Corp., Brooklyn, 
N.Y ......................... , ......................... P 3034 

Rye Inds., Inc., Mamaroneck, N.Y. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensollte, Tarrytown, N.Y. 
VictOr Wire & Cable, L.A., Cal. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Berk Tek, Inc., Reading. Pa. 
Birnbach Co.; Inc., Freeport, N.Y. 
Buckbee·Mears Co., SI. Paul, Minn. 
Cable Elec. Prods., Inc., Providence, R.1. 
Connectron Corp., Van Nuys, Cal 
Electro Oceanics, Inc., Compton, Calif. 
Flexible Circuits, Inc., Warrington, Pa. 
General Circuits, Inc., Rochester. N.Y. 
General Elec., Providence, R.I. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hughes Aircraft Co. Culver City, Cal. 
Int'l. Wire & Cable, Chicago, III. 
Lane Inds., North Hollywood, Calif:" 
Methode Elctrns., Inc .• Chicago, III. 
Microdot Inc., S. Pasadena, CaliL 
Permaluster, Inc., Burbank, Calif. 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Flexprint, Manchester, 

N.H. 
Steel Heddle Mfg. Co .• Philadelphia. Pa. 
Superior Insulated Wire Corp., Stony 

POint, N.Y. 
3M Co., SI. Paul, Minn. 
Zippertubing Co., Los Angeles, Calif. 

Cable, Flexlble-See Cable, . 
Flat 

Cable, Heater 
CHies S)'C. Co., Chester, N.Y. 
Cotumbia Eletrn. Cables, New Bedford, 

Mass. .............................................. p 3000 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Cox & Co., Inc., New York, N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
Markel, t.. Frank & Sons, Norristown, 

Pa. 
Saxton Prods., Congers, N.Y. 
Tensolite, Tarrytown, N.Y ............. p 3059 
Varflex Corp., Rome, N.Y. 
Ackerman Gould Co., Inc., Oceanside, 

N.Y. 
American Standard, Franklin Pk., III. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp., Chicago, III. 
Berk Tek, Inc .• Reading, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
British Insulated Callender's Cables, Ltd .• 

London WCt B 30N, Eng. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cerro Corp., New York, N.Y. 
Coleman Cable & Wire Co., River Grove, 

III. . 
Continental Wire & Cable, York, Pa. 
Control Prods. Corp., Chicago, III. 
Driver, Wilbur B. Co., Newark, N.J. 
Electric Parts Corp., Georgetown, Ky. 
Electro·Flex Heat, Inc., Bloomfield, Conn. 
Essex Int'l, Inc., Sycamore, III. 
General Elec., Bridgeport, Conn 
General Elec., Providence, R.1. 
GTE Sylvania,. Inc., Moorestown, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
Lev~on Mfg. Co., Inc., Brooklyn, N.Y. 
LewiS Engrg. Co., Naugatuck, Conn. 
Physical Sciences, Arcadia .. Cal. 
flogers Corp., Rogers, Conn. 
Sensor DynamiCS, Inc:, Addison, III. 
Thermax Wire Corp., Flushing, N.Y. 

Cable, High Voltage 
Cimco Wire & Cable, Allendale, N.J. 

p 2996 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Columbia Eletrn. Cables, New Bedford,. 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago, 1II ..................... ;.; ..... p 3012,3013 
Daburn Etctrns. & Cable Corp., Bronx, 

N.Y ........................................... p 3032,3033 
Dearborn Wire & Cable Co., Rosemont, 

IIL ................................... ; .......... p 3018,3024 

Manhattan Elee. Cable Corp., Brooklyn, 
N.Y ................................................... P 3034 

Markel, t.. Frank & Sons, Norristown, 
Pa ....................... ; ............................. p 3035 

Nat'l. Wire & Cable, Los Angeles, Cal. 
. p 3038-3041 
Rowe Inds., Div., Toledo, Ohio 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensollte, Tarrytown, N.Y ............. p 3059 
Universal Voltronics Corp., Ml Kisco, 

N.Y. 
.Vlctor Wire & Cable, L.A., Cal ..... p 3069 
Whltmor Wire & Cable, No. Hollywood, 

Cal ................................................... p 3070 
Aluminum Co. America. Pittsburgh. Pa. 
Anaconda Wire and Cable Co .• New York, 

N.Y. 
Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Boston Insulated Wire & Cable Co., 
. Dorchester, Mass. 
Brand·Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd.,. 

London WCtB 30N, Eng. 
Carol Cable Co. W., Compton, Cal. 
Caton Inds .• Inc., Clark. N.J. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Coleman Cable & Wire Co., River Grove, 

III. 
Dielectric Sciences. Burlington, Mass 
Essex Inl'l., Inc., Marion, Ind. 
Estes Engrg. Co., Gardena, Calif. 
Hatfield Wire & Cable Div., Linden, N.J. 
Holyoke Wire & Cable, Holyoke, Mass, 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Judd Wire Div., Burlington, Mass. 
Okonite Co.,'Ramsey. N.J. 
Plastoid Corp., Long Island City, N.Y. 
Prestolite Wire & Cable, Port Huron,Mich. 
Reynolds Metals Co., Richmond, Va. 
Rome Cable, Rome, N.Y. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Transitron Elctrn. Corp .• Wakefield; Mass. 

Cable, Irradiated 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co.,. Rosemont, 

III. 
Spectra-5trlp Corp., Garden Grove, Cal. 

p 3056 
Standard Wire & Cable, Los Angeles, 

Cal. . 
Victor Wire & Cable, L.A., Cal. 
Belden Corp.,'Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Holyoke Wire & Cable, Holyoke, Mass .. 
Judd Wire Div., Burlington, Mass. 
Raychem Corp., Menlo Park, Calif. 
Transitron Elctm. Corp., Wakefield, Mass. 

Cable, Low-Capacitance 
Alpha Wire Corp., Elizabeth, N.J. 
Clmco Wire & Cable, Allendale, N.J. 

p 2996 
Cities Svc. Co., Chester, N.Y .. ;.; .. p 2997 
Columbia Eletm. Cables, New Bedford, 

Mass ................................................ p 3004 
ConSOlidated Wire & Assoc. Corps., 

Chlcago,lII. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Gulton Inds., Inc., Metuchen, N.J. 
Manhattan Elec. Cable Corp., Brooklyn; 

N.Y ................................................... P 3034 
Nat'l. Wire & Cabte, Los ~ngeles, Cal. 

p 3040,3044 
Rye Inds., Inc., Mamaroneck, N.Y. 
Saxton Prods.; Congers, N.Y. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

Cal ................................................... p 3057 
TensolHe, Tarrytown, N.Y. 
Uniform Tubes, Collegeville, Pa. p 3068 
Victor Wire & Cable, L.A., Cal ..... p 3069 
Whltmor Wire & Cable, No. Hollywood, 

Cal. 
American Elec. Cable Co., Holyoke, Mass. 
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Cable, Microphone 
Anaconda Wire and Cable Co., New York. 

N.Y. 
Andrew Corp., Orland Pk., III. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Boston Insulated Wire' & Cable Co., 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
Carol Cable Co. W .• Compton, Cal. 
Columbia Wire Prods. Co., Chicago, III,. 
Consolidated Prods., Gardena; Calif. 
Continental Wire & Cable, York, Pa. 
Dielectric Materials Co., Chicago, III. 
Dynatronic Cable Engrg., SUb. National 

Wire & Cable, Los Angeles, Cal .. 
Essex Inl'l., Inc .• Decatur, III. 
Essex Inl'l, Inc., Sycamore, III. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavitt Wire & Cable' Div., Brookfield, 

Mass. . . 
General Eiec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
Hughes Aircraft Co, Culver City. Cal. 
Hughes Aircraft Co, Fullerton. Cal. 
Int'l. Wire & Cable, Chicago, III. 
Judd Wire Div., ·Burlington. Mass. 
Kistler Instr. Co., RedmOnd, Wash. 
Lenz Elec. Mfg. Co .. Chicago. III: 
Microdot Inc., S. Pasadena, Calif. 
Mohawk Wire & Cable, Leominster, Mass .. 
New·Tronics Corp., Brookpark, Ohio 
Pace Wire & Cable CQrp., OceanSide, 

N.Y. 
Pacific Electricord, Gardena, Cal. 
Phelps Dodge Comm., North Haven, 

Conn. 
Plastic Wire & Cable Corp .• Jewett City, 
-'fonn. 
Plastoid Corp., Long Island City; N.Y. 
Raychem Corp .• Menlo Park. Calif. 
Superior Continental Corp., Hickory, N.C. 
Thermax Wire Corp., Flushing; N.Y. 
3M Co. Electro Prods. Div., Sl Paul, Minn. 
Times Wire & Cable. Wallingford, Conn. 
Transitron Eletrn. Corp., Wakefield, Mass. 

Cable, Microphone 
Alpha Wire Corp., Elizabeth, N.J. p .2995 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. COrps~ 

Chicago, III .................................. , .. P 3Q08 
"'burn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. . 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ................................................... P 3034 
Rye Inds., tnc., Mamaroneck, N.Y. 
SlIxton Prods.,.Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal ......................................... , ...... _ p 3057 
Tensollte, Tarrytown, N.Y. . . 
Whitmor Wire & Cable, No. Hollywood; 

Cal. . 
Action Systems Co .• Meriden. Conn. 
American Elec. Cable Co., Holyoke, Mass. 
Automatic Clerical Sys., Pasadena, Calif. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Bogen Div., Paramus, N.J. 
Brand-Rex Co., Willimantic,. Conn. 
British Insulated Callender's Cables, Ltd., 

London WCt B 30N, Eng. 
Cable Elec. Prods., Inc., Providence, R.I. 
Carol Cable Co. W., Compton, Cal. 
Columbia Wire Prods. Co., Chicago, III. 
Dielectric Materials Co., Chicago, III. 
EV/Game, Inc., Freeport, N.Y. 
Essex int'l, Inc., Sycamore, III. 
Flexible Circuiis, Inc., Warrington, Pa. 
General Elec., Bridgeport, Conn 
Gotham Audio Corp., New York, N.Y. 
Inl'l. Wire & Cable, Chicago, III. 
Jersey Specialty Co., Inc., Wayne. N.J. 
Judd Wire Div., Burlington, Mass. 
Lenz Elec. Mfg. Co., Chicago, III. 
Mohawk Wire & Cable, Leominster, Mass. 
New England Elee. Wire, Usben, N.H. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
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Cable, Microphone (cont'd) 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Plastold Corp., Long Island City, N.Y. 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Rockland Insulated Wire & Cable, 

Haverstraw, N.Y ... 
Rome Cable, Rome, N.Y. 
Secode Elctms., Dallas, Texas 
Shlgoto lods., Ltd., New York, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Transilron Elctm. Corp., Wakefield, Mass. 
Tri-State Elctms. CorP., Camden, N.J. 
VIKOA Cable Div., Freehold, N.J. 

Cable, Multiconductor 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
CImco Wire .. Ceble, Allendale, N.J. 
CHlea Sve. Co., Chester, N.Y ..... _ p 2997 
Columbia 8etm. Cables, New' Bedford, 

Mass. _.; ....... __ .... _: ........ _~.. p 300Cl-3004 
ConsOlidated Wire & ASloe. Corps~ 

Chicago, III .... ~ ...................... P 3006-3011 
Deburn Elctrn .... Cable Corp., Bronx. 

N.Y ............... : ................ : ...... : ............ p 3033 
Deerbom Wire .. Ca.ble Co., ROlIemont, 

ilL . 
P 3018,3021,3022,3024,3028,3030,3031 

GuHon IndB., Inc., Metuchen, N.J. 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ..... __ ...... _ ........ ~ ... _ ............... _ ... P 3034 
Merkel, L Frank" Sons, Norristown, 

P ..... _ ... _ .. ~ ......................... , ............. p' 3035' 
Net'l. Wire ... Cable, Los Ar!geles, Cal. 

. p 3037-3044 
Rye Ind~ inc., Mamllroneck, N.Y: 
Saxton Prod~ Congers, N.Y. 

. P 3048,3049,3053 
Spectra-Strlp Corp., Garden' Grove, Cal. 

p 3056 
Stenderd 'Wlre .. Cable, Los Angeles, 

CeI •• _ ... _ ...... _ ......... _ ................. : ..... p 3057 
TensolHe; Tarrytown, N.Y. 
VIctor Wire .. Cable, LA., Cal ..... p 3069 
WhHmor Wire" Cable;·No. Hollywood, 

Cal .......... .: ...... ,._ ............................. p 3070 
Action Systems Co., Meriden, Conn. 
Aluminum Co. America, Pittsburgh, Pac 
American Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 
N.Y..· . 

Andrew Corp., Orland Pk., III. 
Ansley Elctms. Corp:, Doylestown, Pa 
AnsleYElctms. Corp., Los Angeles, Cal. 
Belden Corp., Chicago, III. 
Beman Mig., Inc., New Cumberland, ·Pa. 
Bergen Wire Rope yo., Lodi, N.J. 
BerkTek, Inc., Reading, Pac 
Berkshire Elec. Cable Co., Leeds, Mass. 
Bimbach Co., Inc., Freeport, 'N.Y. 
Bogen Div., Paramus, N.J. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1B30N, Eng. 
Cable Elec. Prods., Inc., Providence, R.I. 
Cable Sys. & Assembly Co.,' Inc., Everett, 

Mass. 
Carol Cable Co. W., Compton, Cal. 
Cerro Corp., New York, N.Y. . . 
Cerro Wire &·Cable Co., New Haven, 

Conn. . 
Coleman Cable & Wire Co., River Grove, 

III. 
Columbia Wire Prods. Co., Chicago, III. 
ConsOlidated Prods., Gardena, Calif. 
Continental Wire & Cable, York, Pac 
Dielectric Materials Co., Chicago, III. 
Oynatronic Cable Engineering Corp., Los 

Angeles, Cal. 
Dynatronlc Cable Engrg., Sub. National 

Wir'e & Cable, Los Angeles, Cal. 
Electro Oceanlcs, Inc., Compton, Calif. 
Essex Int'l, Inc.; Sycamore, III. \ 
Essex Int'!., Inc., Marion, Ind. 
Flexible Circuits, Inc., Warrington, Pa. 

. Gavitt Wire & Cable Div., Brookfield, ' 
Mass. 

GeneraiElec., Bridgeport, Conn 
General Elec., Providence, R.1. 
General Reliance Dlv., Dover, N.J. 
Gore, W.L & Assocs., Inc., Newark, Del. 
Gotham Audio Corp., New York, N.Y. 
GTE Sylvania, Inc., Moorestown;, N.J. 
Hatfield Wire & Cable Div .. Unden, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hughes Aircraft Co, Culver City, Cal. 

Int'l. Wire & Cable, Chicago, "" 
Judd Wire Div., Burlington, Mass. 
Lene Inds., North Hollywood, Calif. 
Lenz Elec. Mig. Co., Chicago, III. 
Leviton Mig. Co., Inc., Brooklyn, N.Y. 
LewiS Engrg. Co., Naugatuck, Conn. 
M-T Elctrns. Co., San Leandro, Calil. 
Magnet Wire, Inc., New York, N.Y. 
Mark Prods., Inc., Houston, Tex. 
Microdot Inc., S. Pasadena, Calif. 
Miller Elec. Co., Woonsocket, R.I. 
Mohawk Wire & Cable, Leominster, Mass. 
Moore, Samuel & Co., Mantua, Ohio 
New England Elec. Wire,Usbon, N.H. 
Okonite Co,", Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Pacific Electricord, Gardena, Cal. 
Phoenix Wife, Inc., S. Hero, VI. 
Plastic Wire & Cable Corp., Jewett ,City, 

Conn. . 
Plastoid Corp:, Long Island City, N.Y. 
Prestolite Wire & Cable, Port Huron, Mich. 
PyCo, Inc., Penndel, Pa. 
Raychem Corp., Menlo Park, Calif. 
Revere Elctm. Div:, Wallingford, Conn.' 
Reynolds Metals Co., Richmond, Va .. 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Rockland Insulated Wire & Cable, 

Haverstraw, N.Y. 
Rogers Corp., Rogers, Conn. 
Rome Cable, Rome, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comm. Eq. Div.,.lselin, 

N.J. 
Stromberg Carlson Corp., Rochester, N.Y. 
Superior Continenlal Corp., Hickory, N.C. 
Tapecon, Inc., .Rochester, N.Y. 
Teledyne Western Wire & Cable, Los' 

Angeles, Cal. 
Thermax Wire Corp., Flushing,'N.Y. ' 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
3M Co., SI. Paul, Min'n. 
Times Wire & Cable, Wallingford, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass.' 
Tri-State Elctrns. Corp., Camden, N.J. 
Triple-A Specialty Co., Chicago, III. 
VIKOA Cable Div., Freehold, N.J. 
Wiegand, Edwin L. Co., Pittsburgh, Pac 
Zippertubing Co., Los Angeles, Calif. 

Cable, Power 
Alpha Wire Corp" Elizabeth, N.J. 
Clmco Wire' Be Cable, Allendale, N.J~ 
Cities Sve. Co.,.Chester, N.Y ....... p 2997 
Columbia Eletm. Cables, New.Bedford, 

Mass. • 
Consolidated Wire .. Assoe. Corps., 

Chlcago,lII. 
Dabum ElctrnB ... Cable Corp., Bronx, 

N.Y .................................... _ .............. P 3033 
Dearborn Wire .. Cable Co., Rosemont, 

111 ... _ .......................................... p 3022,3030 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ...................... ; ........ _ ............ _ .... P 3034 
.. Nat'l. Wire .. Cable, Los Angeles, Cal. 

p 3038 
Saxton Prods., Congers, N.Y. __ .. p 3053 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire" Cable, Los Angeles, 

CBI.' . 
Tensollte, Tarrytown, N.y ............. p 3059 
Victor Wire .. Cable, LA., Cal. 
WhHmor Wire .. Cable, No. Hollywood, 

Cal ............................. _ .................... p 3070 
Anaconda Wire and Cable·Co., New York,. 

N.Y. 
Anl;hor Specialty Mfg., Teterboro, N.J. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
'British Insulated Callender~s Cables, Ltd., 

London WCt B 30N, Eng. 
Cable Elec. Prods., Inc., Providence, R.1. 
Carol Cable Co. W., Compton, Cal. 
Caton Inds., Inc., Clark, N.J. 
Cerro Corp., New York, N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Coleman Cable & Wire Co., River Grove, 

III. 
Columbia Wire Prods. Co., Chicago. III. 
Consolidated Prods., Gardena, CaIW. 
Continental Wire & Cable, York, Pa. 
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Copperweld Steel Co., Glassport, Pa. 
Dielectric Materials Co., Chicago, III. 
Eagle Elec. Mig. Co., L..I. C., N.Y. 
Essex Inl'l. Inc., Sycamore, III. 
Essex Int'!., Inc., Marion, Ind. 
Flexible Circuits, Inc:, Warrington, Pac 
General Elec., Bridgeport, Conn 
General Elee., Providence, R.I. 
General Radio Co., Concord, Mass .. 
General Reliance Div., Dover, N.J. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania, Inc., Moorestown, N.J. 
Hatfield Wire & Cable DiV., Unden, N.J. 
Holyoke Wire, & Cable, Holyoke, Mass. 
'Int'l. Wire & Cable, Chicago, III.' 
Judd Wire Div., Burlington, Mass. 
Lenz Elec. Mfg. Co., Chicago, III. 
Leviton Mfg. Co."Inc., Brooklyn; N.Y:, 
Lewis Engrg. Co., Naugatuck, Conn. 
Magnet Wire, Inc., New York, N.Y. 
Microdot Inc., S. Pasadena, CaIW. 
Miller Elec. Co., Woonsocket,. R.1. 
Moore, Samuel & Co., Mantua, Ohio 
Okonite Co., Ramsey" N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. ' 
Pacific Electricord, Gardena, Cal. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Plastold Corp., Long Island City, N.Y: 
Reynolds Metals Co., Richmond; Va ... 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Rome Cable, Rome, N.Y .. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. . 
Transitron Elctm. Corp., Wakefield, Mass. 
Tri-State Elctrns. Corp., Camden, N.i 
Unibraze Corp, WMe Plains, N.Y; 
United Slates Steel Corp., Pittsburgh, Pa. 
Waber Elctms., Inc., Philadelphia, Pa. 
Wiegand, Edwin L.Co., Pittsburgh, Pa. 

Cable, Retractll~ee Cords, 
Retractile 

Cable; Ribbon-See Cable, 
Flat 

Cable, Rotator, Antenna 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Cities Sve. Co., Chester. N,Y ....... p 2997 
Columbia Eletrn. Cables, New Bedford, 

Mass. , 
Consolidated Wire Be Aeeoe. Corps., 

Chicago, ilL 
Daburn 8ctms: .. Cable Corp~ Bronx, 

N.Y. 
Dearborn Wire .. Cable Co., Rosemont, 

III. 
GC Elctrns., Rockford, III.' 
Saxton Prods., Congers, N.Y. 
Standard -WIre .. Cable, Los Angeles, 

Cal. 
Tensolite, Tarrytown, N.Y. 
Victor Wire .. Cable, LA., CaL 
WhHmor Wire .. Cable, ·No. Hollywood, 

Cal. ' 
Andrew Corp., Orland Pk., III. 
Belden Corp., Chicago, III. 
Berk Tek, Inc.: Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co.;, Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Carol Cable Co. W., Compton; Cal. 
Columbia Wire Prods. Co., Chicago, III. 
Consolidated Prods.; Gardena,Calit 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'!. Wire & Cable, Chicago:'III. 
Jersey Specialty Co., Inc., Wayne, N.J. 
Judd Wire Div .. Burlington, Mass .. 
Lance Inds., Sylmar, Calif . 
Lenz Elec. Mfg. Co., Chicago, III. 
Leviton Mfg. Co., Inc., BrOOklyn, N.Y. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Rhode Island Insulated Wire Co., 

Cranston, R.I... 
Rohn Mig. Co., Peoria, III. 
Superior Insulated Wire Corp., Stony 

POint, N.Y. 
Transitron Elctm. Corp., Wakefield, Mass. 
VIKOA Cable Div., .Freehold, N.J. 

Cable, Shielded 
Alpha Wire. Corp., Elizabeth; N.J •. 
Clmco Wire" Cable, Allendale, N.J. 

p 2986 
Cities Svc. Co., Chester, N.Y •• _,~ p 2997 
Columbia Eletm. Cables, N_ Bedford, 

Mass. ...... __ ._._. p 2998-3000,3003,3004 
Consolidated Wire .. ABBOC. Corps., 
. Chicago, III ... _ .... P 3007-3008,3012,3013 

Oabum Elctms. .. Cable Corp" Bronx, 
N.Y ....... _ ........ _ .............. _ ............ _. P 3033 

Dearborn Wire .. Cable Co.; liosemont, 
111._ .... p 3018,3019,3021.3028,3030,3031 

Gulton Inds" Inc., Metuchen, N.J. 
Manhattan Elec. Cable Corp~ Brooklyn, 

N,Y ....................... _ ...... , ... _._ .. ; .. : ..... p 3034 
Markel, L Frank .. Sons, Norristown, 

P ...................................................... p3035 
Nat'l. Wire .. Cable, Los Angeles, .Cal. 

p 3037-3043 
Perfection Mica Co., Bensenville, IlL 

p2003 
Saxton Prods., Congers, N.Y. 

P 3048-3050,3053 
Standard Wire .. Cable, Loa Angeles, 

Cal ............................. _ .......... _ ....... _ p 3057 
TensolHe. Tarrytown, N.Y. 
Trompeter Elctrns~ Chetaworth, CBI. 

p 2719 
Uniform Tubes, Collegeville, P.. p 3068 
VIctor Wire .. Cable, LA.; Cel •. _. p 3069 
WhHmor Wire" Cable, No, Hollywood, 

Cal ..................................... _ .......... _ p 3070 
American. Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Andrew Corp., Orland Pk., III. 
Ansley Elctms. Corp .. Doylestown, Pa. 
Ansley Elctms. Corp., Los Angeles, Cal. 
Belden Corp., Chicago, III: 
Berk Tek"lnc.,Rliading, Pa. 
Berkshire Elec .. Cable Co., Leeds, Mass. 
Bimbach Co., Inc., Freeport, N.Y. ' 
Bogen Div., Paramus, N.J. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand-Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1B 30N, Eng. 
Cable Elec. Prods., Inc., Providence, R.I. 
Carol Cable Co" W., Compton, Cal. 
Caton Inds., Inc., Clark, N.J. 
Cerro Corp., New York, N.Y: 
Cerro Wire & Cable Co., New Haven, 
. Conn. 
Co-Operative Inds., Inc., Chester, N.J. 
Coleman Cable & Wire Co., River Grove, 

m. 
Columbia Wire Prods. Co., Chicago, III. 
Consolidated Prods., Gardena, Calif. 
Continental Wire & Cable, York, Pa. 
Dielectric Materials Co., Chicago, III. 
Dynatronic Cable Engineering Corp.; Los 

Angeles, Cal. 
Dynatronic Cable Engrg., Sub. National 

Wire & Cable, Los Angeles, Cal. 
Electro Oceanics,.lnc., Compton,. Calif: 
Essex Inn, Inc., .sycamore, III. 
,Estes Engrg. Co., Gardena, Calif. 
Flexible Circuits, Inc., Warrlngton,Pa. 
Franel Corp., So. River, N.J. 
Gavitt Wire & Cable Dlv., Brookfield, 

MasS: 
General Elec., Bridgeport, Conn . 
General Radio Co., Concord, Mass. 
Gore, W.L: & Assocs.,lnc:, Newark, Del. 

, ,Gotham Audio Corp., New York, N.Y. 
GTE Sylvania, Inc., Moorestown, N.J. 
Hatfield Wire & Cable Dlv., Undon; N.J. 
Holyoke Wire & Cable; Holyoke, MaSs. 
Hughes Aircraft Co; Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
lcore, Inc., Santa Clara, Cal. 
Int'!. Wire & Cable, Chicago, III. 
Judd Wire Div., Burlington, Mass. 
Lenz Elec. Mig. 'Co., Chicago, III. 
Lewis Engrg. Co., Naugatuck, 'Conn. 
Mark prods., Inc., Houston, Tex. 
Methode Elctms., Inc., Chicago, III. ' 
Microdot Inc., S. Pasadena, Calif: ' I 
Mohawk Wire & Cable, Leominster, Mal!S' 
Moore, Samuel & Co., Mantua, Ohio \ 
New England' Elec. Wire, Lisbon, N.H. ' 
Okonite Co., Ramsey, N.J. ~ 
Pace WI~e & Cable. Corp., Oceanside, ) 
N~ . \-

Pacific Electricord, Gardena, Cal. i 
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Plastic Wire & Cable Corp., "Jewett City, 
Conn. 

Plastoid Corp., Long Island City, N.Y. 
Precision Tube, No. Wales, Pa. 
Prestolite Wire & Cable, Port Huron, Mich .. 
Raychem Corp., Menlo Park, Calif. 
Revere Elctrn. Div., Wallingford, Conn. 
Reynolds Metals Co., Richmond, Va., 
Rockland Insulated Wire & CablE>, 
Haverstra~, N.Y. .' 

Rome Cable, Rome, N.Y. 
Shigoto Inds., Ltd" New York, NY. 
Superior Continental Corp., Hickory, N.C. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
Thermax Wire Corp., Flushing, N.Y. 
Times Wire & Cable, Wallingford, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tri·State Elctrns. Corp., Camden, N.J .. 
VIKOA Cable Div" Freehold, N.J. 
Wald Sound, Sun Valley, Calif. 
Wiegand, Edwin L Co., Pittsburgh, Pa. 
Zippertubing Co., Los Angeles, Calif. 

Cable; Solid Dielectric 
Alpha Wire Corp., Elizabeth, N.J. 
Cities Svc. Co., Cllester, N.y ....... p 29'97 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago, III ............................. p 3007,3011 
Daburn EIc1rns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Markel, L Frank & Sons, Norristown, 

Pa. .................................................... p 3035 
Saxton Prods., congers, N.Y .. 
Standard Wire & Cable, Los !,ngeles, 

Cal .. : .............................................. :. p 3057 
TensoUte, Tarrytown, N.Y. 
Trompeter Elctrns., Chatsworth, Cal. 
Uniform Tubes, Collegeville, Pa. p 3068 
Victor Wire & Cable, L.A., Cal. . . 
Whltmor Wire & Cable, No. Hollywood, 

Cal. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass., ' 
Brand·Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd" 

London WC1B 30N. Eng., . 
Carol Cable Co. W., Compton, Cal. 
'Cerro Corp., New York, N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. ' . 

Chemplast, Inc., Wayne, N.J. 
Columbia Wire Prods. Co., Chicago, III. 
Consolidated Prods., Gardena, Calif. 
Continental Wire'& Cable, York, Pa. 
Control Prods. Corp., Chicago, III. 
Dielectric Materials Co.; Chicago, III .. 
Essex Inl'l, Inc., Sycamore,1I1. 
Finney Co., Bedford, Ohio 
General Elec., Bridgeport. Conn 
Hatfield Wire & Cable Div .• Linden, N.J. 
HolyokeWire & Cable', Holyoke, Mass .. 
Hughes Aircraft Co, Fullerton, Cal. 
Inl'l. Wire & Cable, Chicago, III .. 
Judd Wire Div., Burlington, Mass. 
Lenz Elec. Mfg. Co., Chicago, III. 
Leviton Mfg. Co., 'Inc., Brooklyn, N.Y. 
Microdot Inc., S. ,Pasadena. Calif. 
Mohawk Wire & Catile, Leominster, Mass. 
Okonite Co., Ramsey. N.J. . 
Pace Wire & Cable Corp" OceanSide, 

N.Y. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Plastoid Corp., Long Island City, N.Y. 
Precision Tube, No. Wales, Pa. . 
f\ayChem Corp" Menlo Park, Calif. 
Reynolds Metals Co., Richmond, Va. 
R,ome Cable. Rome, N.Y. 
Superior Continental Corp., Hickory, N.C. 
~hermax Wire Corp.: Flushing, N.Y. 
liimes Wire & Cable, Wallingford. Conn. 
'~ransitron Elctrn. Corp., Wakefieid, Mass. 
~IKOA Cable Div .• Freehold, N.J.. . 
Wiogand, Edwin L Co., Pittsburgh. Pa. 

Cable, TFE Insulated 
Alpha Wire C;orp., Elizabeth, N.J. p 2995 
Cimco Wire & Cable, Allendale, N.J. 

p 2996 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ................................................... P 3032 
Dearborn Wire & Cable Co., Rosemont, 

11I ............................................... p 3019,3021 
Manhattan Elec. Cable Corp., Brooklyn, 

N.Y ............ : ...................................... p 3034 
Markel, L Frank & Sons, Norristown, 

Pa ..................................................... p 3035 
Nat'l. Wire & Cable, Los Angeles, Cal. 

. p 3042 
Saxton PrOdS., Congers, N.y ....... p 3050 
Spectra·Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensollte,'Tarrytown, N.y ............. p 3059 
Uniform Tubes, Collegeville, Pa. p 3068 
Victor Wire & Cable, LA., Cal. 
Whitmor Wire & Cable, No. Hollywood, 

Cal. 
Belden Corp., Chicago, III. 
Boston'insulated Wire & Cable Co., 

Dorchester, Mass. 
British Insulated Callender's Cables, Ltd., 

London WC1 B 30N, Eng. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Chemplast, Inc., Wayne, N.J. 
Coleman Cable & Wire Co., River Grove, 

III. ' 
Essex Int'l, Inc., Sycamore, III. 
Holyoke Wire & Cable, Holyoke, Mass. 
Kistler Instr. Co., Redmond, Wash. 
Lewis Engrg. Co., Naugatuck, Conn .. 
Microdot Inc., S. Pasadena, Calif. 
Phoenix Wire, Inc .• S: Hero, VI. 
Revere Elctrn. Div., Wallingford, Conn. 
Thermax Wire Corp., Flushing, N.Y. 
Transitron Elctrn.Corp., Wakefield, Mass. 
VIKOA Cable Div.,' Freehold, 'N.J. 
Zippertubing Co., Los Angeles, Calif. 

Cable, TV Camera 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Consolidated Wire & Assoc. Corps., 

Chicago, III. . 
Dearborn Wire & Cable Co., Rosemont. 

III. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Victor Wire & Cable, LA., Cal ..... p 3069 
Whltmor Wire & Cable, No. Hollywood, 

Cal. 
Belden Corp., Chicago, III. 
Ber~ Tek', Inc., Reading, Pa. 
Berkshire Elec. Cabl,e Co., Leeds, Mass. 
Boston . Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand·Rex CO.,'Willimantic. Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1 B 30N, Eng. ' 
Cohu Elctrns., Inc., San Diego, Calif. 
Consolidated Prods .• Gardena,' Calif. 
Continental Wire.& Cable, York, Pa. 
Denson Elctms. Corp., Rockvilie, Conn. 
GBC Closed Circuit TV Corp., New York, 

N.Y. 
General Elec., Bridgeport, Conn 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'!. Wire & Cable, Chicago, III. 
Judd Wire Div., Burlington, Mass. 
Lear Siegler, Anaheim, Cal. 
Lenz Elec. Mfg. Co., Chicago, III. 
Mark Prods., Inc., Houston, Tex. 
Mohawk Wire & Cable, Leominster, Mass. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside. 

N.Y. 
Pacific Electricord, Gardena, Cal, 
Plastoid Corp., Long Island City, N.Y. 
RCA Corp., Camden; N.J. 
Superior Continental Corp., Hickory, N.C. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tri·State Elctrns, Corp., Camden. N.J. 
VIKOA Cable Div., Freehold, N.J. 

Cable; Telephone 
Alpha Wire' Corp., Elizabeth, N.J.' 
Cities Svc. Co., Chester, N. Y ....... P 2997 

Cabl~ Assemblies & Harnesses 
'Columbia Eletrn. Cables, New Bedford, 

Mass ............................................... p 3001 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ................................................... P 3033 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Manilattan Elec. Cable Corp., Brooklyn, 

N.Y ................................................... P 3034 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal ............. ;..................................... p 3057 
Victor Wire & Cable, LA., Cal. .... p 3069 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand·Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1 B 30N, Eng. 
Carol Cable Co. W .• Compton. Cal. 
Coleman Cable & Wire Co .• River Grove, 

III. 
Consolidated Prods., Gardena, Calif. 
Dielectric Materials Co., Chicago, III. 
Essex Inl'l., Inc., Decatur, III. 
Flexible Circuits, Inc., Warrington, Pa. 
Hatfield Wire & Cable Div., Linden, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Inl'l. Wire & Cable, Chicago, III. 
Lenz Elec. Mfg. Co.,. Chicago, III. 
Miller Elec. Co., Woonsocket, R.1. 
Mohawk Wire & Cable. Leominster, Mass. 
Okonite Co., Ramsey, N.J. 
Pace Wire & ,Cable Corp., OceanSide, 

N.Y. 
Pacific Electricord, Gardena, Cal. 
Phelps Dodge Comm., North Haven, 

Conn. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. . 
Plastoid Corp., Long Island City, N.Y. 
Rome Cable, Rome, N.Y. 
Shigoio Inds., Ltd., New York, N.Y. 
Stromberg Carlson Corp., Rochester, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Transitron Elctrn. Corp .• Wakefield, Mass. 
VIKOA Cable Div;, Freehold, N.J. 

Cable, Transmission Line, 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Columbia Eletrn. Cables, New Bedford, 

Mass ............................................... p 3001 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co.,' Rosemont, 

111 ............................................... p 3022,3028 
Markel, L Frank & Sons, Norristown, 

Pa ..................................................... p 3035 
Nat'l. Wire & Cable, Los Angeles, Cal. 

p 3044 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. .................................................. p 3057 
Tensolite, Tarrytown, N.Y ............ : p 3059 
Trompeter EIc1rns., Chatsworth, Cal. 
Uniform Tubes, Collegeville, Pa. p 3068 
Victor Wire & Cable, LA., Cal. 
Aluminum Co. America, Pittsburgh, Pa. 
Anaconda Wire and Cable Co., New York, 

N.Y. ' 
Andrew Corp., Orland Pk., III. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Belden Corp., Chicago, III. 
Berk Tek, Inc., Reading, Pa. 
Berkshire Elec .. Cable Co., Leeds, Mass. 
BirnbachCo., Inc., Freeport, N.Y. 
Brand·Rex Co., Willimantic, Conn. 
British Insulated Callender's Cables, Ltd~, 

London WC1B 30N, Eng. 
Carol Cable Co. W., Compton, Cal. 
Coleman Cable & Wire Co .• River Grove, 

III. ' 
Columbia Wire Prods. Co., Chicago. III. 
Copperweld Steel Co., Glassport, Pa. 
Decibel Prods .• Inc., Dallas, Tex. 
Dittmore·Freimuth Corp .• Milwaukee, Wisc. 
Dynatronic Cable Engineering Corp., Los 

Angeles. 9al. 
Essex Inl'l., Inc., Decatur, III. 
Essex Inl'l., Inc., Marion, Ind. 

Flexible Circuits, Inc., Warrington, Pa. 
General Elec., Bridgeport. Conn 
Gore, W.L. & Assocs .• Inc., Newark, Del. 
Hatfield Wire & Cable Div., Linden. N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'!. Wire & Cable, Chicago, III. 
Judd Wire Div .• Burlington, Mass. 
Maspro Co., Inc., Nagoya·Shigaij Japan 
Mohawk Wire & Cable, Leominster. Mass. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Pacific Electricord, Gardena, Cal. 
Phelps Dodge Comm., North Haven. 

Conn. 
Reynolds Metals Co., Richmond. Va. 
RF Systems, Inc., Cohasset, Mass .. 
Superior Continental Corp .• Hickory, N.C. 
Superior Insulated Wire Corp., Stony 

Paint, N.Y. 
Surface CondUction, Inc., New York, N.Y. 
TACO Div., Sherburne, N.Y. 
Thermax Wire Corp., Flushing, N.Y. 
Times Wire & Cable. Wallingford, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
VIKOA Cable Div., Freehold, N.J. 
Zippertubing Co., Los Angeles. Calif. 

Cable, Triaxial 
Cities Svc. Co., Chester, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chicago, III ..................................... p 3013 
Daburn Elctrns. & Cable CorP., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Markel, L Frank & Sons, NOrristown, 

Pa. . 
Nat'I. Wire & Cable, Los Angeles, Cal. 

, p 3037 
Saxton Prods., Congers, N. Y; 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensolite, Tarrytown, N.Y. 
Trompeter Elctrns., Chatsworth, Cal. 

p 2719 
Victor Wire & Cable, L.A., Cal. 
Whltmor Wire & Cable, No. Hollywood, 

Cal. 
Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co., Leeds. Mass. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
Brand·Rex Co., Willimantic. Conn. 
Carol Cable Co. W .•. Compton, Cal. 
Caton Inds., Inc .• Clark, N.J. 
Coleman Cable & Wire Co., River Grove, 

III. 
DynatroniC Cable Engineering Corp., Los 

Angeles,' Cal. 
Elct.n. Resources Div., Los Angeles. Cal. 
Essex Inl'l., Inc., Decatur. III. 
Essex Int'l, Inc., Sycamore, III. 
Holyoke Wire & Cable, Holyoke, Mass. 
Judd Wire Div., Burlington, Mass. 
Lewis Engrg. Co., Naugatuck, Conn. 
Microdot Inc., S. Pasadena, Calif. 
Mohawk Wire & Cable, Leominster, Mass. 
Plastoid Corp., Long Island City. N.Y. .. 
Rome Cable, Rome, N.Y. 
Sensor Dynamics, Inc., Addison, III. 
Superior Continental Corp., Hickory, N.C. 
Thermax Wire Corp., Flushing, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Zippertubing Co., Los Angeles, Calif. 

Cable Assemblies & 
Harnesses 

ADC Prods., MinneapOliS, .Mlnn. 
Amp Inc., Elizabethtown, Pa. ...... p 2518 
Amphenol Cadre Dlv., Endicott, N.Y. 

p 2814 
Amphenol Connec1or Dlv., Broadview, 

III. 
Amphenol Ind·l. Div., Chicago, III. 
Amphenol Sales Dlv., Broadview, III. 

. P 2558,2559,2814 
Amphenol Space & Missile Sys., 

Chatsworth, Cal ................... p 2558,2559 
Augat Inc., Attleboro, Mass. 
Bendix, Franklin, Ind. 
Berg EIc1rns., Inc., New Cumberland, 

Pa. .................................................... p 2594 
Chicago Dynamic Inds., Chicago, III. 
Connector Corp., Chicago, III ..... P 2613 
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Cable Assemblies & Harnesses (cant'd) 
Dabum Elctrna. " Cable Corp., Bronx, 

N.Y. 
Data-Control System", Danbury, Conn. 
Dearborn Wire" Cable Co.,.Rosemont, 

ilL . 
Electro Sci. Inda., Portland, Ore. 
Elctrn. Molding Corp., Woonsocket, R.I •. 
Electrospace Corp., Westbury 
GuHon IndB., Inc., Metuchen, N.J. 
HugheB Aircraft Co., Connecting 

Devices, Newport Beach, caL 
ITT Cannon Electric, Sante Ana; Cal. 
Janco Corp., Burbank, Cal. 
Micro Elctma. Corp., Palmdale, Cal 

p2647 
Nat'L Wire" Cable, Loa AngeleS, Cal. 

PanduH Corp., Tinley Pic., III. 
p3045 

Pomona Elctrns. Co., Inc., Pomona, Cal. 
P 2672,2673,2688,2699,2700 

Rowe Inda., Dlv~ Toledo, Ohio •••• P 2707 
Rye IndB., Inc., Mamaroneck, N.Y. 
Saxton Proda., Congers, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Severna Operation, East Orange, N.J. 

p 2814 
Smith, Herman H., Inc~ Bklyn., N.Y. 
Spectra-Slrlp Cor~ Garden Grove, Cal. 

p3055 
Standard Wire" Cable, loB AngeleB, 

Cal. 
Trompeter Elctrna., Chateworth, Cal 
Uniform Tubes, Collegeville, Pa. p 3068 
Vernallne Proda. Co., Wyckoff, N.J. 
Victor Wire " Cable, L.A., Cal.: •••• p 3069 
Weln.chel Engrg. Co., GaHharaburg, 

Md. 
Wlremold Co., W. Hartford, Conn. 
Zaring Inda., Inc., Carmel, Ind. 
Accurate Elctrns. Corp., Elyria, Ohio 
Adronics, Inc., Cedar Grove, N.J. 
AerolHe Electronics Corp., Union City, N.J. 
Aircraft & Elctrn .. Spe~.,.Plainlield, Ind. 
Allegri-Tech. Inc .• Nutley, N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
American Elec. Cable Co., Holyoke, Mass. 
American Standard, Franklin Pk .. III. 
Amerieon Corp., Waltham, Mass. 
Anchor Specialty Mfg., Teterboro, N.J. 
Andrew Corp., Orland.Pk., III. 
Ansley Elctrns. Corp.,' Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Applied Electro MechaniCS, Alexandria, 

Va. 
. A.R.F. producis, Inc., Raton, N.M. 
Argent Inds., Inc., Dayton, Ohio 
Artisan Elctrns. Corp., Parsippany, N.J. 
Austin Elctrns., Roselle, N.J. 

. Automation Dynamics, Northvale, N.J. 
Ava Elctrns., Upper Darby, Pa. 
Aveo Corp., Cincinnati, Ohio 
. Avionics, Inc., South Bend, Ind. 
Barker Prods. Co., Saugus, Mass. 
Beckman Instrs., Porterville, Cal. 
Belden Corp., Chicago, III. 
Beman Mfg., ·Inc., New Cumberland, Pa. 
Bendix Corp., Sidney, N.Y. 
Bergen Wire Rope Co., Lodi, N.J. 
Berk Tak, Inc., Reading, Pa. 
Bliss Elctrn. Corp., Sussex, N.J .. 
Boston Insulated Wire & Cable Co., 

Dorchester, Mass. 
British Insulated Callender's Cables, Ltd., 

London WCt B 3QN, Eng. . 
Burndy Corp., Norwalk, Conn. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cable Sys. & Assembly Co., Inc., Everett, 

Mass. 
Cam-Lok Div., Cincinnati, Ohio 
Caton Inds., Inc.; Clark, N.J. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Climatronics Corp., Hauppauge, N.Y. 
Co·Operative Inds., Inc., Chester, N.J. 
Cole Instr., Costa Mesa, Cal. 
Coleman Cable & Wire Co., River Grove, 

III. 
Collins Radio Co., Dallas, Tex. . 
Columbia Wire Prods. Co., Chicago, III. 
Connectron Corp., Van Nuys, Cal 
Consolidated Prods., Gardena, Calif .. 
Control Prods. Corp., Chicago, III. 
Cord Specialties Co., Franklin Park, III. 
Culver Stearns Mfg. Co., Worcester, 

Mass. 
D-Cemco, Inc., Burbank, Calif. 
Darling, R.E. Co., Inc., Tucson, Ariz. 
De Soto Elec. Prods., De Soto, Mo .. 

Dielectric Sciences, Burlington, Mass 
Diitmore-Freimuth Corp., Milwaukee, Wisc. 
Dynatronic Cable Engineering Corp., Los 

Angeles, Cal. 
Eagle-Picher Inds., Inc., Joplin, Mo. 
Eastern Co., North Branch, N.J. 
Eastern Specialty Co., Philadelphia, Pa. 
Eby Sis. Co., Jamaica, N.Y. 
Electric Parts Corp., Georgetown, Ky. 
Electro Oceanics, Inc., Compton, Calij. 
Electrol Co., Inc., York, Pa. 
Elctrn. Resources Div., Los Angeles, Cal. 
Electrovert, Inc., MI. Vernon, N.Y. 
Elgin Elctrns., WaterfQrd, Pa. 
Engrg. Design & Dev .. Pacoima, Cal. 
Essex Int'l, Inc., Sycamore, III. 
Estes Engrg. Co., Gardena, Calif. 
Everett/Charles, Inc., Pomona, Cal. 
Excel,Specialty Corp., Chicago, 1)1. 
Flexible Circuits, Inc., Warrington, Pa. 
Franel Corp., So. River, N.J. . 
Gavitt Wire & Cable Div., BrOOkfield, 

Mass. . 

General Lab. Assocs., Norwich, N.Y. 
General Reliance Div., Dover, N.J. 
Gillette Elctrn. Prods. Co., Beverly, N.J. 
Glenair, Inc., Glendale, Calif. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Granite State Machine Co., Inc., 

Manchester, N.H. . 
Gray Resch. & Dev. Co., E. Hartford, 

Conn. 
Guardian California, Culver City, Cal. 
Halmar Elctrns., Inc., Columbus, Ohio 
Hareo Labs., Inc., Branford, Conn. 
Haydu Prods., Inc., Opa Locka, Fla. 
Hlltronics, Stony Pt., N.Y. 
Holyoke Wire & Cable, Holyoke, Mass. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver CHy, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Icore Electro-Plastics, Inc., Sante Clara, 

Cal. 
'Ieore, Inc., Santa Clara, Cal. 
Industrial Elctrn. Hardware, New York, 

N.Y. 
Inl'l. Wire & Cable, Chicago, III. 
Jerome Elec. Corp., Orange, N.J. 
Jettron Prods., Hanover, N.J. 
Joliet Control Corp., JOliet, III. 
Judd Wire Div., Burlington, Mass. 
Keiser's Inds., Inc., MI. Holly Springs, Pa. 
Kentrox Inds., Inc., Portiand, Ore. 
Kings Elctrns., Tuckahoe, N.Y. 
Koontz·Wagner Elec., South Bend, Ind. 
Lance Inds., Sylmar, Calij. 
Lane Inds., North Hollywood, Calif. 
Lear Siegler, Inc., Santa Monica. Calif. 
Lectrodyne Sys. Corp., Philadelphia, Pa. 
Lewis Engrg. Co., Naugatuck, Conn. 
Linemaster Switch Corp., Woodstock, 

Conn. 
Lingenfelter Applied Tech., Gaithersburg', 

Md. 
Link Div., Binghamton, N.Y. 
Lockheed Aircraft Svce., Special Devi.ces 

Div., Ontario, Calif. 
Lynn Elctrns. Corp., Philadelphia, Pa. 
M-T Elctrns. Co., San Leandro, Calif. 
Mac Panel Co., High Pt., N.C. 
Maleo Mfg. Co., Chicago, III. 
Manger Elec. Co., Inc., Stamford, Conn. 
Mark Prods., Inc., Houston, Tex. 
Matrix SCience, Torrance, Cal. 
Maxson Elctrns. Div., Great River, N.Y. 
Mercury Elctrns. Corp., York, Pa. 
Microdot Inc., S. Pasadena, Calif. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Milletron, Inc., Pittsburgh, Pa. 
Minisink Rubber Co.,' Inc., Unionville, N.Y. 
Modelectric Prods. Corp., Asbury Park, 
N~ . 

Molex Prods. Co., Downers Grove, III. 
Morey Corp, Downers Grove, III. 
Mutron Corp., Brockton, Mass. 
Nareo Avionics, FI. Washington, Pa. 
Neptune Elctrns. Co., New York, N.Y. 
Network Inds., Inc., Bayonne, N.J. 
Newman, M.M. Corp., Marblehead, Mass. 
Noel Mfg. Co. Inc., Bronx, N.Y. 
O'Brien, D. G., Inc., Framingham, Mass. 
Omega Labs.,lnc., Rowley, Mass. 
ParaplegiCs Mfg., Bensenville, III. 
Permonite Mfg. Co., Chicago, III. 
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Phelps Dodge Comm., North Haven, 

Conn. 
Phoenix Wire, Inc., S. Hero, VI. 
Physical Sciences, Arcadia .. Cal. 
Plastic Wire & Cable Corp .. Jewett City, 

Conn.. . 
PMC Designing, Cincinnati .. Ohio 
Power Instrs., Skokie, III. 
Projects Unlimited, Inc., Dayton, 'Ohlo 
Pyeo, Inc., Penndel, Pa. 
Pyle·National Co., Chgo., III. 
REM-Tronics, Silver Creek, N.Y. 
Rectieo, Inc., Cedar Grove, N.J. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Revere Elctrn. Div., Wallingford, Conn .. 
Rogers Corp., Rogers, Conn. 
Rowe L. L. Co., Boston, MasS. 
Santa Fe Mfg. Co., Bronx, N.Y. 
Scala Radio Corp .• San Leandro, Cal. 
Sensor Dynamics, Inc., Addison, III. 
Seven Assacs., Sunnyvale, Calif. 
Shigoto Inds., Ltd., New York, N.Y. 
Sparton Southwest, Inc., Albuquerque, 

N.M. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Superior Continental Corp., Hickory, N.C. 
Switchcraft, Inc., Chicago, III. . 
Teledyne Mecca, Houston, Tex. 
Teledyne Positive Connector, Ansonia, 

Conn. 
3M Co. Electro Prods. Div., SI. Paul, Minn. 
3M Co., SI. Paul, Minn. . 
Times Wire & Cable, Wallingford, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tri-Dex Co., Visalia, CaIW. 
Tri-State Elctrns. Corp., Camden, N.J. 
Tru-Connector Corp., Peabody, Mass. 
Varied Ind'l. Prods., Inc., Paterson, N.J. 
Victor Microwave, Inc., Wakefield, Mass. 
VIKOA Cable Div., Freehold, N:J. 
Virginia Elctrns. Co.; Inc., Falls Church, 

Va. 
Vitro Laboratories, Silver Spring, Md. 
Viz Mfg. Co., Philadelphia, Pa .. 
Waber Elctrns., Inc., Philadelphia, Pa. 
Waters Instrs., Inc., Rochester, Min" 
WhHaker Cable Corp., N. Kansas CHy, 

Mo. :-. 
Wiegand, Edwin L. Co., PHtsburgh, Pa: 
Xerox Data Sys., EI Segundo, Cal 
Zippertubing Co.', Los Angeles, Calij. 

Cable Clamps & Cllps-See 
Clamps & Clips, Cable 

Cable-End Sealing Klts-See 
Kits, Cable-End Sealing 

Cable Pressurization 
Equipment-See Vol 1 

Cable Retractors 
Accuride Div., Santa Fe Springs, Calif . 
Aero-Motive Mfg. Co., Kalamazoo, Mich. 
Flexible CirCUits, Inc., Warrington, Pa. 
Grant Pulley & Hardware Co., W. Nyack, 

N.Y. 
Hunter Spring, Hatfield, Pa. 
Ind'i. Elec. Reels, Omaha, Neb. 
Morey Corp, Downers Grove, III. 
Vent·Rak, Inc., Indianapolis, Ind. 
Zero Mfg. Co., Burbank, Cal 
Zippertubing Co., Los Angeles, CaIH. 

Cable Testers-See Testers,· 
Cable-Vol 1 

Cages, Circuit Board-See 
Racks, Circuit 

Calculators, .. Electrlcal & 
Electronic-Also See 
Computers, Desk Top-
See Vol 1 . 

Calibration Services-$ee 
Services, Calibration & 
Instrument Repair . 

Calibrators, Accelerometer
See Vol 1 

Calibrators, AHenuation
See Vol 1 

Calibrators, Crystal-See Vol 1 
Calibrators, Current-

See Vol 1 

Calibrators, Frequency
See Vol 1 

Calibrators, LVDT-See Vol 1 

Calibrators,. Magnetic Field
See Vol 1 

Calibrators, Meter-See 
Testers, Meter-Vol 1 

Calibrators, Microphone
See Vol 1 

Calibrators, Nolse-See Vol 1 
Calibrators, Oscilloscope

See Vol 1 

Calibrators, Radar Range-
See Vol 1 . 

Calibrators, Sweep-See 
Generators, Sweep-Vol 1 

Calibrators, Synchro
See Vol1 

Calibrators, Telemeterlng
See Telemetering Testers
Vol 1 

Calibrators, Time-Base-
S~eVo11 

Calibrators, Voltage-
See Vol 1 

Calibrators, VSWR-See Vol 1 
Calling Sytems-See 

Intercommunication Systems 
-Vol 1 

Calorimeters, Heat Transfer
See Vol 1 

calorimeters, Laser-
See Vol 1 

Calorimeters, Microwave.
See Vol 1 

Calorimeters, Optlcal
See Vol 2 

Cameras, Data Recording
See Vol 2 

Cameras, Image Converter
See Vol 2 

Cameras, Image Dlssectlon
See Vol 2 

Cameras, Infrared-See Vol 2 
Cameras, Microcircuit 

Processlng-See Vol 2 
Cameras, OsCilloscope

See Vol 2 
Cameras, Rotating Mirror & 

Drum-See Vol 2 
Cameras, TV (Black And 

White) & Accessories
See Vol 1 . \ . 

Cameras, TV (Color) & 
Accessories-See Vol 1 

Cameras, TV, Infrared-
See Vol 1 

Cameras, X-Ray-See Vol 1 

Cams 
Kahle Engrg. Co. Union CHy, N.J. 
Abesto Corp., Bloomfield, N.J. 
Dixon Sintaloy, Inc., Slar'(Iford, Conn. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. 
McNally Bros. Mach. & Gear, Mlpls., Minn. 
Mechanical' Engraving Co., Inc., Bronx, 

N.Y. 
Nylomatic Corp., Morrisville, Pa. 
PIC Design Corp., Ridgefield .. Conn. 
SECS, Inc., Long Island City, N.Y. 
Sterling Instr., New Hyde Pk., NY 
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Stop Components, Inc., Freeport, N.Y. 

Cans & Flat Packs, Integrated 
Circuit-See Packages. 
Integrated Circuit-Vol 2 

Cans, Capacitor 
Alloys Unlimited, Inc., Encino, Calif. 
Epoxy Plastic Molders, Irvington, N J 
Fansteel Inc., N Chicago, III. 
Heeger, Inc., Los Angeles, Calif. 
Improved Laminated Metal Co., 

Providence, R.1. 
Kentucky' Elctrns., Owensboro, Ky. 
Kinetron Corp., Asbury Park, N.J. 
Mirra Aluminum Co., Manitowoc, Wisc. 
Paul, F.H. & Stein Bros., New York, N.Y. 
Semi 'Alloys, Inc., MI. Vernon, N.Y. 
Sexton Can Co., Inc., Everett, Mass. 
Silicone Seals, Chicago, III. 

Cans, Crystal 
Haydon. A. W. Co •• Waterbury. Conn. 
Magnecraft Elee.. Chicago. III. 
Abalon Precision Mfg. Corp., Bronx, N.Y. 
Alga, S. Hackensack, N.J. 
ConSOlidated Resistance SiS., Yonkers, 

N.Y. 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y. 
Epoxy Plastic Molders, Irvington, N J 
GTE Sylvania Inc., Warren, Pa. 
Mirra Aluminum Co., Manitowoc, Wisc. 
Pan American Trade Dev., New York, N.Y. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
Veritron West, Inc .• Chatsworth. Calif. 

Cans, Relay 
Magnecraft Elec •• Chicago. III. 
Schrack Elec. Sis •• New York, N.Y. 
Abalon Precision Mfg. Corp .• Bronx. N.Y. 
Alga, S. Hackensack. N.J. 
Caton Inds .• Inc .• Clark. N.J. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Epoxy Cast Elctrn. Case Co .• Yonkers. 

N.Y. 
Epoxy Plastic Molders. Irvington, N J 
Gemp Terminals, Inc., Yonkers. N.Y. 
Great Eastern Metal Prod. Co .• Yonkers. 

N.Y. 
GTE Sylvania Inc" Warren. Pa. 
Heeger. Inc .• Los Angeles. Calif. 
Johnson & Hoffman Mfg. Co .• Carle Place, 

N.Y. 
Kentucky Elctrns .• Owensboro. Ky. 
Keystone Elctrns. Corp .• New York, N.Y. 
Kinetron Corp .• Asbury Park. N.J. 
Mirro Aluminum Co .• Manitowoc. Wisc. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
Norelcom Inds .• Inc .• Farmingdale, N.Y. 
A. I. Metpro. Inc .• Warwick. R.1. 
Russelllnds., Inc., Lynbrook. N.Y. 
Silicone Seals, Chicago. III. 
South Shore Metal Pr.ods .• Inc .• 

Farmingdale. N.Y. 
Staver Co .• Inc .• Bay Shore. N.Y. 
Stevens Prods .• Inc .• E. Orange, N.J. 
Strutihers-Dunn. Inc .• Pitman. N.J. 
Veritron West. Inc .• Chatswortih. Calif. 

Cans, Semiconductor 
Unisem. Philadelphia, Pa ............. p 1551 
Abalon Precision Mfg. Corp .• Bronx. N.Y: 
Alloys Unlimited. Inc .• Encino. Calif. 
Anchor Alloys. Inc., Brooklyn. N.Y. 
Ancihor Metal Co .• Inc .• Brooklyn, N.Y. 
Consolidated Resistance Sis .• Yonkers. 

N.Y. 
Epoxy Cast Elctrn. Case Co .• Yonkers. 

N.Y. 
Epoxy Plastic Molders. Irvington, N J 
GTE Sylvania Inc .• Warren. Pa. 
Haeger. Inc .• Los Angeles, Calif. 
Johnson & Hoffman Mfg. Co .• Carle Place. 

N.Y. 
KentuckyElctrns .• Owensboro. Ky. 
Mirra Aluminum Co .• Manitowoc. Wisc. 
R. I. Metpro. Inc .• Warwick. R.I. 
Staver Co .• Inc .• Bay Shore. N.Y. 
United American Metals Div .• Brooklyn. 

N.Y. . 
Varadyne Packaging & Mat'ls .• Santa 

Monica; Cal. 
Veritron West. Inc .• Chatsworth. Calif. 

Cans, Transformer 
Arnold Engrg. Co •• Marengo. ilL 
Automatic COli. New Hyde Pk •• N.Y. 
Cadciel-Bllrns Mfg. Co •• Inc •• Mineola. N. 

Y. 
Abalon Precision Mfg. Corp .• Bronx. N.Y. 
Alga, S. Hackensack, N.J. 
Consolidated Resistance Sis., Yonkers. 
N~ . 

Epoxy Cast Elctrn. Case Co .• Yonkers. 
N.Y. . 

Epoxy Plastic Molders, Irvington. N J 
Gemp Terminals. Inc .• Yonkers. N:Y. 
Great Eastern Metal Prod. Co., Yonkers. 

N.Y. 
Heeger, Inc., Los Angeles. Calif. 
Joh~son & Hoffman Mfg. Co .• Carle Place. 

N.Y. 
Keystone Elctrns. Corp .• New York. N.Y: 
Kinetron Corp .• Asbury Park. N.J. 
Kling Metal Spinning & Stamping. New 

York. N.Y. 
Mirra Aluminum Co .• Manitowoc. Wisc. 
Mobil Elctrns .• Inc .• Anderson. indo 
MSL Steel Co .• Chicago. III. 
Russell Inds .• Inc .• Lynbrook. N.Y. 
Sexton Can Co .• Inc" Everett. Mass. 
Silicone Seals. Chicago. III. 
Spec Plastics. No. Hollywood, Cal. 
Staver Co .• Inc .• Bay Shore. N.Y. 
'Stevens Prods., Inc .• E. Orange. N.J. 
Superior Switchboard & Devices Div .• 

Canton. Ohio 
Wadswortih Elec. Mfg. Co .• Inc .• Covington. 

Ky. 

Capacitance Comparators
See Bridges. Capacitance
Vol 1 

CapaCitor Leakage Indicators 
-See Testers. Capacitor
Vol 1 

CapaCitors, Air Cooled 
Centra lab. EIC1rns.. Milwaukee. Wlsc. 
OBI EIC1rns. Corp •• Mt. Vernon. N.Y. 
In Jennings. Diy. Int'l. Telephone & 

Telegraph Corp •• San Jose. Cal. 
CapaCitor Specialists. Inc .• Escondido. Cal. 
Maxwell Labs .• Inc .• San Diego. Calif. 

CapaCitors, Chip (For 
Microcircuits) 

Allen-Bradley c.o .• Milwaukee. Wise. 
p 2331 

American LaYa Corp •• Chattanooga. 
Tenn. 

American Tech. CeramiCS. Huntington 
Sta. N.Y ................................. p 2332.2333 

AVX Aeroyox Corp •• New Bedford. 
Mass. 

Cal-R. Inc •• Cal. Resistor Diy •• Santa 
Monica. Cal ............................ , ...... p 2349 

Cat-R. Inc •• Capacitor Diy •• Santa 
Monica. Cal ................................... P 2349 

Cal-R, Inc •• Thermonetlcs DiY •• Santa 
Monica. Cal ................................... P 2349 

Centralab. Elctrns •• Milwaukee. Wise. 
Corning Glass Works. EIC1rn. Prods. 

Diy •• Corning. N.Y ................. p 2374,2375 
Erie Technological Prods. (EEM). Erie. 

Pa. 
GuRon Inds., Ine.. Metuchen. N.J. 
JFD EIC1ms.lSub. Riker-Maxson. Bklyn ••. 

N.Y ................................................... P 2420 
Monolithic DleleC1rlcs. Burbank, Cal. 

p 2432.2433 
Murata Corp. of America. ElmSford. 

N.Y. 
Murata Mfg. Co. Ltd •• Kyoto. Japan 
Nippon ElectrlclNEC America. N.Y •• 

N.Y. 
Nytronlcs. Inc •• CapacItor Diy •• 

Darlington. S.C ............................. P 2434 
Nytronlcs, Inc~ Essex Etctrns. Diy •• 

Darlington. S.C. 
Republic Elctrns. Corp~ Paterson. N.J. 

p2436 
San Fernando Elec. Mfg •• San 

Fernando. Cal ............................... p 2437 
SoUthern EIC1rns •• Burbank. Cal. 

p 1548.2446-2451 
Sprague Elec. Co., No. Adams. Mass. 
Union Carbide Corp •• Greenyllle. S.C. 

p 2427 

Capacitors, .Fixed, Ceramic Disc 
USCC/Centralab. Elctrns. Diy •• Burbank. 

Cal ................................................... p 2477 
American Camps .• Inc .• Conshohocken. 

Pa. 
Components. Inc .• Biddeford. Me. 
Computer Components Int·l. Palm Beach 

Gardens. Fla. 
Cornell-Dubilier Elctrns .• Newark, N.J. 
Dionics. Inc .• Westbury. N.Y. 
Eastron Corp .• Haverhill. Mass. 
Electro Mat·ls., San Diego, Cal. 
Elctrn. Concepts, Inc .• Eatontown, N.J. 
EMC Technology Inc. Philadelphia. Pa. 
Maida Dev. Co .• Hampton. Va. 
Mallory Capacitor, Indpls., Ind. 
Marshall Inds .• Monrovia. Cal. 
NCI, Inc .• W. Palm Beacih. Fla. 
Plessey Elctrns. Corp .• Farmingdale, N.Y. 
"The Potter Co.". Inglewood. Calif 
Semtech Ceramic Corp .• Newbury Pk .• 

Cal. 
Skottie Elctrns .• Inc .• Archbald. Pa. 
Sloan Technology Corp .• Santa Barbara. 

Calif. 
TDK Elctrns. Corp., Long Island City, N.Y. 
TRW Capacitor Div .• Ogallala. Neb. 
Varadyne Packaging & Mat'ls., Santa 

Monica. Cal. 
Vitramon. Inc .• Bridgeport. Conn. 

CapaCitors, Fixed, Air 
Del Elctrns. Corp •• Mt. Vernon. N.Y. 
Jackson Bros •• (London) Ltd •• New 

York. N.Y. 
British Insulated Callender's Cables, Ltd .• 

London WCl B 3QN. Eng. 
Cardwell Condenser. Lindenhurst, N.Y. 
Condenser Prods. Corp., Brooksville. Fla. 
General Instr. Corp., Automatic Mfg. Div .• 

Newark. N.J. 
General Radio Co., Concord, Mass. 
La Pointe Inds .• Inc .• Rockville. Conn. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Shigoto Inds .• Ltd .• New York. N.Y. 

Capacitors, Fixed, Bathtub 
AVX Aeroyox Corp •• New Bedford. 

Mass ............................................... p 2330 
Balco CapaCitors. Orange. N.J. 
Electro Cube. San Gabriel. Cai 

p 2378.2379 
EIC1rn. Assocs .• W. Long Branch. N.J. 

. P 238t 
General Elee. Co •• Schenectady. N,Y. 

p 2384 
Generallnstr. Corp •• Tazewell. Va. 

p2387 
Gudeman Diy., Chicago. III ........... p 2409 
PFC Mfg. Diy •• Great Neck. N.Y. 
RF Interonlcs. Bay Shore. N.Y. 
S & E I Mfg •• Northridge. Cal. 
San Fernando Elec. Mfg •• San 

Fernando. Cal. 
Southern Elctrns •• Burbank. Cal. 

p 2468-2470 
Sprague Elec. Co •• No. Adams. Mass. 

p 2474 
Standard Condenser Corp •• Chicago. III. 
Chicago Condenser Corp .• Chicago. III. 
Condenser Prods. Corp., Brooksville. Fla. 
Cornell-Dubilier Elctrns .• Newark, N.J. 
Dearborn Elctrns .• Inc .• Orlando. Fla. 
Elmag Corp .• Newark. N.J. 
Film CapaCitors, Inc .• Passaic. N.J. 
Filtron Co .• Flushing. N.Y. 
Industrial Condenser Corp .• Chicago, III. 
Leviant Inl'l.. New York. N.Y. 
Marshalllnds .• Monrovia. Cal. 
Neptune Elctrns. Co .• New York. N.Y. 
"The Potter Co .... Inglewood. Calif 
TRW CapaCitor Div .• Ogallala, Neb. 
United Mineral & Chern. Corp .•. New York, 

N.Y. 
Wesco Elec. Co .• Inc .• Greenfield. Mass. 

Capacitors, Fixed, Ceramic 
Allen-Bradley Co •• Milwaukee, Wise •• 

p 1511.2331 
American Tech. Ceramics, Huntington 

Sta. N.Y ................................ :p 2332,2333 
AVX Aeroyox Corp •• New Bedford; 

Mass. 
Cal-R. Inc., Cal. Resistor Diy •• Santa 

Monica. Cal ........................... p 2350.2351 
Cal-R. Inc •• Capacitor Diy., Santa 

Monica. Cal ................................... p 2350 

Cal-R. Inc •• Thermonetlcs Diy •• Santa 
Monica. Cal ........................... p 2350.2351 

Centralab. Elctrns •• Milwaukee. Wlsc. 
p 2348 

Corning Glass Works. Elctrn. Prods. 
Diy •• Cornlng •. N.Y ................. p 2374,2375 

Erie Technological Prods. (EEM). Erie. 
Pa. 

GC Elctrns.. Rockford. III. 
GuRon Inds •• Inc •• Metuchen. N.J. 

p 2410-2413 
JFD Elctrns.lSub. Riker-Maxson, Bklyn •• 

N.Y ................. ; ................................. P 2420 
Mepco. Inc •• Morristown. N.J ....... p 2864 
Monolithic Dielectrics. Burbank. Cal. 

p 2432 
Murata Corp. of America. Elmsford. 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto. Japan 
Nytronlcs. Inc •• CapaCitor Diy .• 

Darlington. S.C ............................. P 2434 
Nytronlcs. Inc •• Essex Elctrns. Diy .• 

Darlington. S.C. 
Radio Materials Co •• Chicago. III. p 2435 
Republic EIC1rns. Corp •• Paterson. N.J. 

p 2436 
San Fernando Elec. Mfg .• San 

Fernando,' Cal ............................... p 2437 
Southern EIC1rns .• Burbank. Cal. 

p 2444.2445.2453-2466 
Sprague Elec. Co .• No. Adams. Mass. 
Stackpole Carbon Co •• Elctrn. Camps. -

ReSistors. Kane. Pa. 
Union Carbide Corp •• Greenyille. S.C. 

p 2426 
USCC/Centralab •. Elctrns. Diy •• Burbank, 

Cal ................................................... p 2477 
Airco Speer Elctrns. Bradford, Pa. 
American Camps., Inc .• Conshohocken. 

Pa. 
Cambridge Thermionic, Cambridge. Mass 
Components Sp.ecialties. Inc., .Freeport. 

N.Y. 
Constanta Co. of Can., Montreal. Can. 
Comell-Dubilier Elctrns., Newark. N.J. 
Electro Mat·ls .• San Diego. Cal. 
Leclanche S A. CH 1401-Yverdon, 

Switzerland 
Maida Dev. Co .• Hampton. Va. 
Marshall Inds .• Monrovia, Cal. 
Plessey Elctrns. Corp .• Farmingdale, N.Y. 
"The Potter Co.", Inglewood. Calif 
Sampson Elctrns. Prods. Div .• Chicago. III. 
Shigoto Inds., Ltd., New York. N.Y. 
Skottie Elctrns .• Inc., Archbald. Pa. 
Spectrum Control. Inc .• Fairview, Pa. 
Stettner"Trush Inc .• Cazenovia. N.Y. 
TDK Elctrns. Corp., Long Island City. N.Y. 
3M Co .• SI. Paul. Minn. 
Transitron Elctrn. Corp .• Wakefield. Mass. 
United Mineral & Chern. Corp., New York. 

N.Y. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. . 
Vitramon. Inc.: Bridgeport, Conn. 

CapaCitors, Fixed, Ceramic 
Disc 

Allen-Bradley Co •• Milwaukee. Wisc. 
p 1511.2331 

AVX Aerovox Corp •• New Bedford. 
Mass. 

Bel Fuse. Inc .• Jersey City. N.J. 
Centralab. Elctrns •• Milwaukee. Wlsc. 

p 2348 
Erie Technological Prods. (EEM). Erie. 

Pa. 
GC EIC1rns.. Rockford. III. 
JFD EIC1rns.lSub. Riker-Maxson. Bklyn •• 

N.Y. 
Murata Corp. of America. Elmsford. 

N.Y. 
Murata Mfg. Co. Ltd.; Kyoto. Japan 
Radio Materials Co •• Chicago. III. p 2435 
San Fernando Elec. Mfg., San 

Fernando. Cal. 
Southern EIC1rns.. Burbank. Cal. 
Sprague Elec. Co •• No. Adams. Mass. 

p 2474 
Aeg-Telefunken Corp., Englewood Cliffs. 

N.J. 
Components Specialties, Inc .• Freeport. 

N.Y. 
Int·1. Elctrns., Melville. N.Y. 
Leclanche S A, CH 1401-Yverdon. 

Switzerland 
Maida Dev. Co., Hampton, Va. 
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Capacitors, Fixed, Ceramic Disc (cont'd) 
Mallory Capacitor, Indpls., Ing. 

. M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Nucleonic Prods., Canoga pk, Cal. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Semtech Ceramic Corp., Newbury Pk., 

Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Skollie Elctrns., Inc., Archbald, Pa. 
Stellner-Trush Inc., Cazenovia, N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
3M Co., SI. Paul, Minn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
United Mineral & Chem. Corp., New York, 

N.Y. 

. Capacitors, Fixed, Decade 
American Tech. Ceramics. Huntington 

Sta •• N.V. 
AVX Aerovox Corp •• New Bedford. 

Mass. ' 
Balco CapaCitors. Or,ange. N.J. 
Boonton Elctrns •• Parsippany. N.J •. 
Component Resch •• Santa Monica. Cal. 

p 2353 
Electro Cube. San Gabriel. Cal 
Electro Sci. Inds •• Portland. Ore. 
Elctrn. Assocs •• W. Long Branch. N.J. 
Freed Transformer Co .• Bklyn •• N.Y. 

. P 482 
General Resistance. Ml Vernon. N.V. 
Interelectronics Corp •• Congers. N.V. 
PFC Mfg. Div .• Great Neck. N. V ... P 2339 
S & E I Mfg .• Northridge. Cal. 
San Fernando Elec. Mfg •• San 

Fernando. Cal. 
Southern Elctrns .• Burbank. Cal. 
Sprague Elec. Co •• No. Adams. Mass. 
A.O.I.P., 75/Paris 12eme, France 
Condenser Prods. Corp., Brooksville, Fla. 
Film Capacitors, Inc., Passaic, N.J. 
General Radio Co., Concord, "Mass. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Lionmount & Co., Ltd., New Southgate, 

London, England ' 
Midg-Line Instr. Co., Miami, Fla. 
Neptune Elctrns. Co., New York; N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
TRW Capacitor Div., Ogallala, Neb. 

Capacitors, Fixed, Electrolytic 
(All Types) 

Amperex Elctrn. Corp:. Hauppauge. N;V. 
, p 2334.2337 

Centralab. Elctrns •• Milwaukee. Wlsc. 
General Elec. Co .• ScheneCtady. N.V. 

, p 2384,2385 
General Instr. Corp .• Tazewell. Va. 

p 2387 
Int'l. Elctrns •• Melville. N.V. _ ........ Ii 2418 
Nippon Electric/NEC America; N.V •• 

N.V. 
Presln Co •• Ine.. Shelton. Conn. 
San Fernando Elec. Mfg •• Stin 

Fernando; Cal ............................... p 2437 
Sangamo Elec. Co •• Pickens. S.C. p 2440 
Sprague Elec. Co •• No. Adams. Mass. 

p 2474 
Aeg· Telefunken Corp., Englewood Cliffs, 

N.J. 
Barco, Inc., Milwaukee, Wisc. 
British Insulated Callender's Cables, Ltd., 

London WC1B 30N, Eng, 
Callins Inds., Greenfield, Tenn. 
Components, Inc., Biddeford, Me. 
Components Specialties, Inc., Freeport, 

N.Y. 
Cornell~Dubilier Elctrns., Newark, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Gentronics, Inc., Clinton, Conn. 
Industrial Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield, 

Tenn. . 
Int'l. Elctrns., Melville, N.Y. 
m Semiconductors, W. Palm Beach, Fla. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Leviant Int'l., New York, N.Y. 
Mallory Capacitor, Indpls., Ind. 
Model Rectifier, Edison, N.J. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Phil more Mfg. Co., Richmond Hill, N.Y. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Rys!1 Elctrns. Corp., N. Miami Beach, Fla. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 

Siemens Corp .• Camps. Div., Iselin, N.J. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Syncro Capacitor, Hicksville, Ohio 
Transitron Elctrn. Corp., Wakefield, Mass. 
United Elctrn. Mfg. Corp., Union City, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec. Int'l., New York, N.Y. 

Capacitors, Fixed, Feedthru 
Allen-Bradley Co •• Milwaukee. Wisc. 

, p 1511.2331 
American Tech. CeramiCs, Huntington 

Sta •• N. V ................................. p 2332,2333 
'AVX Aerovox Corp.; New Bedford. 

Mass. 
Centralab. Elctrns •• Milwaukee. Wise. 

p2348 
Component ResCh •• Santa Monica; CaL 

p 2353 
Del Elctrns. Corp .• Mt.,Vernon. N.V. 
Electro Cube. San Gabriel. Cal 
Erie Frequency Control. Carlisle. Pa. 

pl383 
Erie Technological Prods. (EEM). Erie. 

Pa ................................... _ ...... _ ........ p 1383 
F-Dyne Elctrns •• Bridgeport, Conn. 

p2383 
,Gudeman Dlv •• Chicago. III. 
ITT Jennhlgs. Dlv. Int·I.,Telephone & 

Telegr,aph Corp •• San Jose. Cal. 
Monolithic Dielectrics. Burbank, Cal. 

p 2433 
RF Interonlcs. Bay Shore, N.V ..... p 1528 
S & E I Mfg;. Northridge. Cal ... :- II 2439 
San Fernando Elee. Mfg •• San 

Fernando. Cal. 
Seacor. Inc •• Norwood. N.J. 
Southern Elctrns •• Burbank. Cal. p 2450 
Sprague Elec. Co •• No. Adams. Mass. 
Standard Condenser Corp •• Chicago.' ilL 
USCC/Centralab. Elctrns. Dlv." Burbank. 

Cal. ' 
Aeg· Telefunken Corp., Englewood Cliffs, 

N.J. ' 
Cambridge Thermionic, Cambridge, Mass 
Capacitor Specialists. Inc., Escondido, Cal. 
Capcon.lnc., New York, N.Y. 
Chicago Condenser Corp., Chicago, III. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Custom Elctrns., Oneonta, N.Y. ' 
Dearborn Elctrns., Inc., Orlando, Fla. 
Dolinko & Wilkens, Inc., Union City, N.J. 
Elmag Corp., Newark, N.J. 
Estes Engrg. Co .• Gardenli, Calif. 
Film Capacitors, Inc., Passaic. N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Maida Dev. Co., Hampton, Va. 
Mallory Capacitor. Indpls., Ind .. 
Marshall Inds .• Monrovia, Cal. 
"The Poller Co.",lnglewood, Calif 
RlroN Corp., Skokie, III. 
Solar Elc!rns. Co., Hollywood, Calif.. 
Spectrum Control, Inc., Fairview, Pa. 
Stettner·Trush Inc.,-Cazenovia; N.Y. 
Tansitor Elctrns., Inc., Bennington, VI. 
TDK Elctms. Corp., Long Island City, N.Y. 
3M Co., SI. Paul, Minn. 
Transitron Elctm. Corp., Wakefield, Mass. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. 
Wesco Elec. Co., Inc., Greenfield, Mass, 

CapaCitors, Fixed, Film 
Amp Inc., Elizabethtown, Pa. ...... p 2338 
Amp Ine., Harrisburg, PI. 
Amperex Elctrn. Corp., Hauppauge. N.V. 

Ii 2335 
AVX Aerovox Corp •• New Bedford. 

Mass. 
Balco Capacitors, Orange, N.J. 
Centralab; Elctrns., Milwaukee, Wise. 
Component Resch.~ Santa Monica, Cal. 

. P 2353 
Del Elctrns;' Corp •• Ml Vernon. N.V. 
Electro Cube. Sail Gabriel, Cal 
Elctrn. AssoC&.. W. Long Branch, N.J. 
F-Dyne Elctrns~ Bridgeport, Conn. 

p 2382,2383 
General Elee. Co •• Schenectady, N;V. ' 

p 2384,2385 
Generallnstr. Corp., Tazewell. Va. 
Gudeman Dlv., Chicago, 1II ... p 2391.2404 
Hlpotronlcs, Inc •• Brewster, N.V. 
Interelectronlcs Corp., Congers, N. V. 
Int'l. Elctrns., Melville, N.V. 
Mldwec Corp •• Scottsbluff. Neb. p 2430 
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Nippon Electrlc/NEC AmeriCa, N.V •• 
N.V. 

Nytronlcs. Ine., Capacitor Dlv •• 
Darlington. S.C ..... ; ..................... _' p 2434 

PFC Mfg. Dlv •• Great Neck; N.V. 
RF Interonlcs, Bay Shore, N.V. 
S & E I Mfg •• Nortlirldge. car. 
San Femando Elec. Mfg., San 

Fernando. Cal ............... : .. _ ........... p 2437 
Sangamo Elec. Co., Pickens. S.C.p 2440 
Seacor, Inc., Norwood, N.J .... _._ 'II 2441 
Southern Elctrns., Burbank, Cal. 
Sprague Elec. Co •• No; Adams. 'Mass. 

, , p 2474 
Standard Condenser' Corp •• Chicago, III. 

p2475 
Union Carbide Corp •• Greenville, S.C. 

p2425 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. . 
CapaCitor Specialists, Inc., Escondido, Cal. 
Capcon, Inc., New York, N.Y. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
CornellcDubilier Elctrns., Newark, N.J. 
Dearbom Elctms., Inc., Orlando, Fla. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Elmag Corp., Newark, N.J. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
General Inslr. Corp., Hicksville, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Int'l. Elctrns., Melville, N.Y. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Leviantlnt'l., New York, N.Y. 
Marshall Inds., Monrovia, Cal. 
Matthey Bishop Inc., Malvern, Pa. 
Maxwell Labs:, Inc.;'San Diego, Calif. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic'Prods .. Canoga.Pk, Cal. 
Paktron Div., ,Alexandria, Va. 
"The Poller Co.", Inglewood, Calif 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sloan Technology Corp., Santa Barbara, 

CaIW. 
Spectrum Control, Inc., Fairview, Pa. 
Stellner·Trush Inc., Cazenovia, N.Y. ' 
Transitron Elctm. Corp., Wakefield, Mass. 
TRW CapaCitor Div., Ogallala, Neb. 

CapaCitors, Fixed, Gas Filled 
Cardwell Condenser, 'Lindenhurst, N.Y. 
Epic, .Inc., New York, N.Y. 
Lapp Insulator Div., Interpace Corp., 

LeAoy, N.Y. 
Marshall Inds., Monrovia, Cal. 
Aohde & Schwarz SiS., Passaic, N.J. 

,Capacitors, Fixed, Glass 
American ,Tech. CeramiCS, Huntington 

Sta., N.V. 
Corning Glass Works, Elctrn. Prods. 

Diy., Corning. N.V ................. p 2374,2375 
GUd4!m,an DIv., Chicago, ,III. 
Hlpotronlcs, Inc •• Brewster. N. V. 
JFD Elctrns./Sub. Rlke .... Maxson. Bklyn.. 

N.V. . 
San Fernando Elec. Mfg., San 

Fernando, Cal. . , 
Cambridge Thermionic, Cambridge, Mass 
Cardwell Condenser, Lindenhurst, N.Y. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Electro·Science Labs., Philadelphia, Plio 
Owens-Illinois, C& TP Div., Elctrn. Mat'ls., 

Toledo, Ohio 
Syncor Prods. Co., Inc., Malden, Mass. 
Volramon, Inc., Bridgeport, Conn. 
Wilmad Glass,Co., Inc., Buena, N.J. 

CapaCitors, Fixed, High 
Capacitance-Low Voltage 

American Lava Corp •• Chattanoogs, 
Tenn. 

American Tech. Ceramics, ,Huntington 
Sla.. N.V ............ _ ................... p 2332,2333 

AmperexElctrn. Corp~ Hauppauge, N.Y. 
. P 2334,2337 

AVX Aerovox Corp., New Bedford. 
Mass. ' 

Balco CapaCitors. Orange. N.J. 
Cal-R. Inc., Cal Reslator Dlv., Santa 

Monica. Cal ........................... p 2350,2351 

Cal-R. Ine.. CapaCitor Dlv •• Santa 
Monica, ,Cal ............................ : ...... p 2350 

Cal-R, Inc.. Thermonetlcs Dlv., Santa 
Monica. Cal ............... _ .......... p 2350.2351 

Centralab. Elctrns., Milwaukee. Wise. 
, p 2348 

Component Resch., Santa Monica. Cal. 
p2353 

Corning Glass Works. Elctrn. Prods. 
Diy., Corning, N.V .. _ ............. p 2374.2375 

Del Elctrns. Corp., Ml Vemon. N.V. 
Electro Cuba, San Gabriel, Cal 

p 2378,2379 
Electro Motive Mfg., Willimantic, Conn. 

p2380 
Erie Technological Prods. (EEM), Erie. 

Pa. 
F-Dyne Elctrns.,Brldgeport, Conil. 

p2382 
,General Elec. Co •• Schenectady. N.Y. 

p 2384,2385 
General Instr. Corp., Tazew~II, Va. 

p 2387 
Gudeman Dlv •• Chicago, III. 

p 2394.2395,2397,2405,2406 
Interelectronics Corp •• Congers. N.V. 
Int'l. Elctrns~ Melville. N.V ........... P 2418 
JFD Elctrns.lSub. Riker-Maxson, Bklyn •• 

N.V ................................................... p 2420 
Monolithic Dielectrics. Burbank. Cal. 

p2432 
Nytronlcs, Inc., Capacllor Dlv~ I 

Darlington, S.C ................ ; ............ P 2434 
Nytronics, Inc., Essex Elctrns. Dlv., 

Darlington. S.C. 
PFC Mfg. Dlv., Great Neck. N.V ... p 2339 
Radio Materials Co .• Chicago, III. P 2435 
Republic Elctrns. Corp.. Paterson, N.J. 

p2436 
RF Interonlcs, Bay Shore, N.V. 
S & E I Mfg., Northridge. Cal. 
San Fernando Elec. Mfg •• San 

Fernando, Cal ...................... _ ...... p 2437 
Sangamo Elec. Co •• Pickens. S.C.p 2440 
Seacor, Inc •• Norwood. N.J ......... P 2441 
Southern' Elctrns., Burbank. Cal. 

p 2453-2486,2468,2470 
Sprague Elec. Co.. No. Adams, Mass. 
Standard Condenser Corp •• Chicago, III. 

p 2475 
Union Carbide Corp •• Greenville. S.C. 

. P 2424,2426 
USCC/Centralab, Elctrns. Dlv •• Burbank. 

Cal ................................................... P 2477 
Callins Inds., Greenfield, Tenn. 
CapaCitor SpeCialists, Inc., Escondido, Cal. 
Chicago Condenser Corp., Chicago, III., 
Components Specialties, Inc., Freeport, 

N.Y. 
Condenser Prods. Corp., Brooksville, Fla. 
Comell-Dubilier Elctrns., Newark, N.J. 
Dearborn Elctms., Inc., Orlando, Fla. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Elmag Corp., Newark, N.J. 
Film CapaCitors, Inc., Passaic, N.J. 
Generallnstr. Corp., Hicksville, N.Y. 
Industrial Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield, 

Tenn. 
Int'l. Elctrns., Melville, N.Y. 
In Semiconductors, W. Palm Beach, Fla. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Maida Dev. Co., Hampton, Va. 
Mallory CapaCitor, Indpls., Ind. 
Marshall Inds., Monrovia, Cal. 
NCI, Inc., W. Palm Beach, Fla. 
Paktron Div., Alexandria, Va. 
"The Paller Co.", Inglewood, Calif 
Siemens Corp., Comps. Div., Iselin, N.J. 
Skottie Elctrns., Inc., Archbald, Pa. 
Syncro Capacitor, Hicksville, Ohio 
Tansitor Elctms., Inc., Bennington, VI. 
3M Co., SI. Paul, Minn. 
TRW Capacitor Div., Ogallala, Neb. 
Underwood Elec. & Mfg., Maywood, III: 
United Elctrn. Mfg. Corp., Union City, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vitramon, Inc., Bridgeport, Conn. 
Wesco Eisc. Co., Inc;, Greenfield, Mass. 
Westinghouse Elec. Int'l., New York, N.Y. 
York Elctrns., Brooklyn, N.Y. 

2024 For addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Capacitors, Fixed, High 
Temperature 

American Tech. Ceramics, Huntington 
Sta., N.Y ................................. p 2332,2333 

Amp Inc., Elizabethtown, Pa ....... p 2338 
Amp Inc., Harrisburg, Pa. 
Amperex Elctrn. Corp., Hauppauge, N.Y. 

p 2335,2337 
AVX Aerovox Corp., New Bedford, 

Mass. 
Baleo Capacitors, Orange, N.J. 

p 2346,2347 
Cal-R, Ine., Cal. Resistor Div., Santa 

Monica, Cal ........................... p 2350,2351 
Cal-R, Ine., CapaCitor Dlv., Santa 

Monica, Cal ................................... P 2350 
Cal-R, Inc., Thermonetlcs Div., Santa 

Monica, Cal ........................... p 2350,2351 
Centralab, Elctrns., Milwaukee, Wlsc. 

p2348 
Component Resch., Santa Monica, Cal. 

p 2353 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Electro Cube, San Gabriel, Cal 

p 2378,2379 
Elactro Motive Mfg., Willimantic, Conn. 

p 2380 
Erie Technological Prods. (EEM), Erie, 

Pa. 
General Elec. Co., Schenectady, N.Y. 

p 2384,2385 
Gudeman Dlv., Chicago, III. 

p 2388-2400,2402,2405 
Gulton Inds., I"e., Metuchen, N.J. 

p 2410-2413 
Interelectronlcs Corp., Congers, N.Y. 
Int'l. Elctrns., MelVille, N.Y •••••.••••• P 2418 
JFD Elctrns./Sub. Riker-Maxson, Bklyn., 

N.Y ................................................... P 2420 
Monolithic DielectriCS, Burbank, Cal. 
Nytronics, Inc., Capacitor Div., 

Darlington, S.C ............................. P 2434 
PFC Mfg. Div., Great Neck, N.Y ••• p 2339 
Republic Elctrns. Corp., Paterson, N.J. 

p 2436 
RF Interonlcs, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 

p 2438,2439 
San Fernando Elec. Mfg., San 

Femando, Cal ............................... p 2437 
Sangamo Elec. Co., Pickens, S.C.p 2440 
Soshln.Elec. Co., Tokyo, Japan •• p 2442 
Southem Elctrns., Burbank, Cal. 

p 2448-2466 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser COrp., Chicago, III. 

p2475 
Tobe Deutschmann Labs., Inc., Canton, 

Mass ............................................... p 2476 
Union Carbide Corp., Greenville, S.C. 

p 2424-2426 
USCC/Centralab, Elctrns. Dlv., Burbenk, 

Cal ................................................... P 2417 
Callins Inds .• Greenfield. Tenn. 
Capacitor Specialists. Inc .• Escondido. Cal. 
Chicago Condenser Corp .• Chicago. III. 
Condenser Prods. Corp .• Brooksville, Fla. 
Comell-Dubilier Elctrns .• Newark. N.J. 
Custom Elctrns .• Oneonta. N.Y. 
Dearbom Elctrns .• Inc .• Orlando. Fla. 
Electro Mat'ls .• San Diego. Cal. 
Elmag Corp .• Newark. N.J. 
Elnetic Elclms .• Inc .• Venice. Cal. 
Film Capacitors. Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Industrial Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield; 

Tenn. 
Leviant Int'l., New York, N.Y. 
Maida Dev. Co., Hampton, Va. 
Mallory Capacitor, Indpls., Ind. 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
"The Potter Co.", Inglewood, Calif 
Skottie Elctms., Inc., Archbald, Pa. 
Spectrum Control, Inc., Fairview, Pa. 
Syncor Prods. Co., Inc., Malden, Mass. 
Tansitor Elctrns., Inc., Bennington, VI. 
TRW Capacitor Div., Ogallala, Neb. 
Vitramon, Inc., Bridgeport, Conn. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

Capacitors, Fixed, High 
Voltage 

American Tech. Ceramics, Huntington 
Sts., N.Y. 

Amp Inc., Elizabethtown, Pa. ...... p .2338 
Amp Inc., Harrisburg, Pa. 
Amperex Elctrn. Corp., Hauppauge, N.Y. 

. P 2335 
AVX Aerovox Corp., New Bedford, . 

Mass ....................... ; ....................... p 2330 
Balco Capacitors, Orange, N.J. 

p 2346,2347 
Centralab, Elctrns., Milwaukee, Wisc. 

p 2348 
Component Resch., Santa Monica, Cal. 

p 2353 
Del Elctms. Corp., Mt. Vemon, N.Y. 
Electro Cube, San Gabriel, Cal 

p 2378,2379 
Electro Mollve Mfg., Willimantic, Conn. 

p2380 
Erie Technological Prods. (EEM), Erie, 

Pa. 
F-Dyne Elctrns., Bridgeport, Conn. 

p 2382 
General Elee. Co., Schenectady, N.Y. 

P 2384,2r85 
Gudeman Dlv., Chicago, III. 

p 2389,2390,2392-2396,2402-2404,2407 
Gulton Inds., Ine., Metuchen, N.J. 
Hlpotronlcs, Inc., Brewster, N.Y. p 2415 
Interelectronlcs Corp., Congers, N.Y. 
Inl'l. Elctrns., MelVille, N.Y ........... P 2418 
ITT Jennings, Div. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cal.p 2416 
ITT Jennings, Dunellen .. N.J ....... P 2416 
JFD Elctrns./Sub. Riker-Maxson, Bklyn., 

N.Y .................................................... P 2420 
Monolithic DielectriCS, Burbank, Cal. 

p 2433 
Nytronlcs, Inc., Capacitor Dlv., 

Darlington, S.C. 
PFC Mfg. Div., Great Neck, N.Y ... p 2339 
Radio Materials Co., Chicago, III. P 2435 
RF Interonlcs, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal ....... P 2439 
San Fernando Elec. Mfg., San 

Fernando, Cal ............................... p 2437 
Sangamo Elee. Co., Pickens, S.C.p 2440 
Seacor, Inc., Norwood, N.J ......... P 2441 
Southern Elctrns., Burbank, CaL p 2451 
Sprague Elec. Co., No. Adams, Mass. 

p 2474 
Standard Condenser Corp., Chicago, III. 

p 2475 
Tobe Deutschmann Lab&, Inc., Canton, 

Mass ............................................... p 2476 
USCC/Centralab, Elctrns. Div., Burbank, 

Cal. 
British Insulated Callender's Cables, Ltd., 

London WC18 3QN, Eng. 
Callins Inds., Greenfield; Tenn. 
Capacitor Specialists, Inc., Escondido, Cal. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Custom Elctrns., Oneonta, N.Y. 
Dearborn Elctrns., Inc., Orlando, Fia. 
Dolinko & Wilkens, Inc., Union City, N.J. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Elmag Corp., Newark, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
EpiC, Inc., New York, N.Y. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Industnal Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield, 

Tenn. 
LAD Electro·Sys., Inc.,.Hicksville, N.Y. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Leclanche S A, CH 1401·Yverdon, 

Switzerland 
Leeds & Northrup Corp., No. Wales, Pa.' 
Leviant Int'l., New York, N.Y. 
Maida Dev. Co., Hampton, Va. 
Mallory Capacttor, Indpls .. Ind. 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
"The Potter Co.", Inglewood, Calif 
Rohde & Schwarz SiS., PassaiC, N.J. 
Skottie Elctrns., Inc., Archbald, Pa. 
Spactrum Control, Inc., Fairview, Pa. 
Sun Capacitons, Chicago, III. . 

Capacitors, Fixed, Mylar 
Syncor Prods. Co., Inc., Malden, Mass. 
Tansitor Elctrns., Inc., Bennington, VI. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW CapaCitor Div., Ogallala, Neb. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vitramon, Inc., Bridgeport, Conn. 
Wesco Elee. Co., Inc., Greenfield, Mass. 
Wilmad Glass Co., Inc., Buena, N.J. 
York Elctrns., Brooklyn, N.Y. 

Capacitors, Fixed, L8boratory 
Standard 

American Tech. CeramiCS, Huntington 
Sta., N.Y. 

AVX Aerovox Corp., New Bedford, 
Mass. 

Baleo Capacitors, Orange, N.J. 
Boonton Elctrns., Parsippany, N.J. 
Component Resch., Santa Monica, Cal. 

p 2353 
Electro Cube, San Gabriel, Cal 
Electro ScL Inds.,. Portland, Ore. 
Elctm. Assocs., W. Long Branch, N.J. 
F-Dyne Elctms., Bridgeport, Conn. 
PFC Mfg. Div., Great Neck, N.Y. 
S & E I Mfg., Northridge, Cal. 
Southem Elctrns~ Burbank, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Cardwell Condenser, Lindenhurst, N.Y. 
Condenser Prods. Corp., Brooksville, Fla. 
Dearborn Elctrns., Inc., Orlando, Fla. 
Film Capacitors, Inc., Passaic, N.J. 
General Radio Co., Concord, Mass. 
Leclanche S A, CH 1401·Yverdon, 

Switzerland 
Mallory Capacitor, Indpls., Ind. 
Rohde & 'Schwarz SiS., Passaic, N.J. 
Skottie Elctrns., Inc., Archbald, Pa. 
TRW Capacitor Div., Ogallala, Neb. 
Vitramon, Inc., Bridgeport, Conn. 
York Elctrns., Brooklyn, N.Y. 

Capacitors, Fixed, Mica 
American Tech. Ceramics, Huntington 

Sta., N.Y. . 
Amp Inc., Harrisburg, Pa. 
AVX Aerovox Corp., New Bedfoi'd, 

Mass ............................................... p 2330 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Electro Motive Mfg., Willimantic, Conn. 

p 2380 
Erie Technological Prods. (EEM), Erie, 

Pa. 
General Instr. Corp., Tazewell, Va. 

p2386 
PFC Mfg. Dlv., Great Neck, N.Y ... p 2339 
Sangamo Elee. Co., Pickens, S,C.p 2440 
Soshln Elec. Co., Tokyo, Japan .. p 2442 
Sprague Elec. Co., No. Adams, Mass. 

p 2474 
Tobe Deutschmann Labs" Inc., Canton, 

Mass. .............................................. p 2476 
Capacitor SpeCialists, Inc., Escondido, Cal. 
Comell·Dubilier Elctrns., Newark, N.J. 
Custom Elctrns., Oneonta, N.Y. 
General Instr. of Can., Waterloo, Onl., 

Can. . 
General Instr. Corp., Hicksville, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Model Rectifier, Edison, N.J. 
Morey Corp, Downers Grove; III. 
Shigoio Inds., Ltd., New York, tiI.Y. 
Spectrum Control, Inc., Fairview, Pa. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Transttron Elctrn. Corp., Wakefield, Mass. 
Underwood Elec. & Mfg., Maywood, III. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Vae-Ohm Elctrns. Co., Haddonfield, N.J. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

Capacitors, Fixed, Motor Run 
AVX Aerovox Corp., New Bedford, 

Mass. 
Electro Cube, San Gabriel, Cal 

. Gudeman Dlv., Chicago, III. 
Int'l. Elctms., Melville, N.Y. 
S & E I Mfg., Northridge, Cal. 
San Fernando Elec. Mfg., San 

Femando, Cal. 
Sangamo Elec. Co" Pickens, S.C. 
Seacor, Ine., Norwood, N.J. 

Sprague Elec. Co., No. Adams, Mass. 
USCC/Centralab, Elctrns. Dlv., Burbank, 

Cal. 
Capacitor Specialists, Inc., Escondido, Cal. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Industnal Condenser Corp., Chicago, III. 
Int'l. Elctrns., Melville, N.Y. 
Leclanche S A, CH 1401·Yverdon, 

Switzerland 
Leviant Int'I., New York, N.Y. 
Mallory Capacttor, Indpls., Ind. 
Plessay Elctrns. Corp., Farmingdale, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
TRW Capacitor Dlv., Ogallala, Neb. 
United Mineral & Chem. Corp., New York, 

N.Y. 
York Elctrns., Brooklyn, N.Y. 

Capacitors, Fixed, 
Motor-Starting 

AVX Aerovox Corp., New Bedford, 
Mass. 

Electro Cube, San Gabriel, Cal 
General Elee. Co., Schenectady, N.Y. 
Gudeman Dlv., Chicago, III ........... p 2409 
Inl'l. Elctrns., Melville, N.Y. 
Presln Co., Inc., Shelton, Conn. 
S & E I Mfg.,. Northridge, Cal. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Sangamo Elee. Co., Pickens, S.C. 
Seacor, Inc., Norwood, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
USCC/Centralab, Elctrns. DIY., Burbank, 

Cal. 
Industrial Condenser Corp., Chicago, III. 
Leclanche S A, CH 1401·Yverdon, 

Switzerland 
Leviant Int'l., New York, N.Y. 
Mallory Capacitor, Indpls., Ind. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Syncro Capacitor, Hicksville, Ohio 
TRW Capacitor Div., Ogallala, Neb. 
United Mineral & Chern. Corp., New York, 

N.Y. 
York Elctrns., Brooklyn, N.Y. 

Capacitors, Fixed, Mylar' 
Amperex Elctrn. Corp., Hauppauge, N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Balco CapaCitors, Orange, N.J. 

p 2346,2347 
Component Resch., Santa Monica, Cal. 

p 2353 
Del Elctrns. Corp., ·M!. Vernon, N.Y. 

p2377 
Electro Cube, San Gabriel, Cal .... p 2379 
Electro Motive Mfg., Willimantic, Conn. 

p 2380 
Elctrn. Assocs., W. Long Branch, N.J. 
F-Dyne Elctrns., Bridgeport, Conn. 

p2382 
General Elec. Co., Schenectady, N.Y. 
General Instr. Corp., Tazewell, Va. 

p 2387 
Gudeman Dlv., Chicago, III. p 2392-2395 
Gulton Inds., Inc., Metuchen, N.J. 
Hlpotronlca, Inc., Brewster, N.Y. 
Inl'l. Elctrns., MelVille, N.Y. 
Midwec Corp., Scottsbluff, Neb. p 2430 
Nippon ElectriclNEC America, N.Y., 

N,Y. . 
PFC Mfg. Dlv., Great Neck, N.Y. 
Presln Co., Ine., Shelton, Conn. 
RF Interonics, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 

p 2438,2439 
San Fernando Elec. Mfg., San 

Femando, Cal ............................... p 2437 
Sangamo Elec. Co., Pickens, S.C. 
Seacor, Inc., Norwood, N.J. 
Southern Elctrns., Burbank, Cal. p 2469 
Sprague Elee. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Tobe Deutschmann Labs., Inc., Canton, 

MasS. 
Aeg·Telefunken Corp., Englewood Cliffs, 

N.J. 
Callins Inds., Greenfield, Tenn. 
Capacitor Specialists, Inc., Escondido, Cal. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Dearborn Elctrns., Inc., Orlando, Fla. 
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I 
Capacitors,Fixed, Mylar (cont'd) 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Elmag Corp., Newark, N.J .. 
Engineered Comps. Co., Gardena, Cal. 
Film Capacitors, Inc., Passaic, N.J .. 
Filtron Co., Flushing, N.Y. 
General Instr. of Can., Waterloo, Ont., 

. Can. 
Industrial Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield, 

Tenn. 
Int'l. Elctrns., Melville, N.Y. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
LectroMagnetics, Los Angeles, Cal. 
Leviant Inl'l., New York, N.Y. 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
M.I.A.L. U.S.A., Inc., Nutley, N.J. 
Nucleonic Prods., Canoga Pk, Cal. 
Paktron Div., Alexandria, Va. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
"The Potter Co.", Inglewood, Calif 
Sampson Elctrns. Prods. Div., Chicago, III; 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Sun Capacitors, Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Capacitor Div., Ogallala, Neb. 
United Mineral & Chem. Corp., New York; 
N~ . 

weSco Elec. Co., Inc., Greenfield, Mass. 
York Elctrns .. Brooklyn, N.Y. . 

Capacitors, Fixed, Mylar, 
Metallized 

Amperex Elctrn. Corp., Hauppauge, N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Balco Capacitors, Orange, 'N.J. 

, P 2346,2347 
Component' Resch., Santa Monica, Cal. 

p 2353 
Del Elctrns. Corp., Mt. verrion, N.Y. 
Electro Cube, San Gabriel, Cal .... p 2379. 
Elctrn. Assocs., W;' Long Branch, N.J. 
F-Dyne Elctrns., Bridgeport, Conn. 

p 2382 
General Elec. Co:, Schenectady, N.Y. 
Gudeman Dlv., Chicago, III. p 2401·2403 
Gulton Inds., Inc., Metuchen, N.J. ' . 
Inl'l. Elctrns., Melville, N.Y. 
Midwec Corp., Scottsbluff, Neb. p 2431 
Nippon Electric/NEC America, N.Y., 

N.Y. 
Nylronics, Inc., Capacitor Div., 
. Darlington, S.C .............................. P .2434 
PFC Mfg. Div., Great Neck, N.Y •.• p 2339 
Presln Co., Inc., Shelton, Conn. . 
RF Interonics, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 

• p 2438,2439 
San Fernando Elec. Mfg., San. 

Fernando, Cal ••••...•.•••.. : ................ p 2437 
Sangamo Elec. Co., Pickens, S.C. .' 
Seacor, Inc., Norwood, N.J. 
Southern Elctrns., Burbank, Cal. p 2470 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Callins Inds., Greenfield, Tenn. 
CapaCitor Specialisls, Inc., Escondido, Cal. 
Chicago Condenser Corp., Chicago, III.· 
Cornell-Dubilier Elctrns., Newark, N.J. 
Dearborn Elctrns., Inc., Orlando, Fla. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Elmag Corp., Newark, N.J. 
Engineered Camps. Co., Gardena, Cal. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., Chicago, III. 
International Elctrn. Inds., Greenfield, 

Tenn. 
Int'l. Elctrns., Melville, N.Y. 
Leclanche S A, CH 1401,Yverdon, 

Switzerland 
LectroMagnetics, Los Angeles, Cal.. 
Leviant Inl'l., New York, N.Y. 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. -
Nucleonic Prods., Canoga Pk, Cal. 
Paktron. Div., Alexandria, Va. 
"The Potter Co.", Inglewood, Calif 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Capacitor Div., Ogallala, Neb. 

United Mineral & Chem. Corp., New York, 
N.Y. 

Wesco Elec. Co., Inc., Greenfield,.Mass. 

CapaCitors, Fixed, Oil 
Amp Inc., Elizabethtown, Pa ....... p 2338 
AVX Aerovox Corp., New Bedford, 

Mass- .............................................. p 2330 
Del Elctrns. Corp.; Mt. Vernon, N.Y. 
General Elec. Co., Schenectady,:N.Y. 

. p 2385 
Gudeman 0111., Chicago, III. 
Hipotronlcs, Inc., Brewster, N.Y. p 2415 
PFC Mfg. Dlv., Great Neck, N.Y. 
RF InterOnlcs, Bay Shore, N.Y. 
San Fernando Elec. Mfg.; San 

Fernando, Cal. 
Sangamo Elec. Ceo. Pickens, S.C. 
Seacor, Inc., Norwood, N.J. . 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
Tobe Deutschmann Labs;, Inc., Canton, 

Mass ..... : ........... ;............................. p 2476 
British Insulated Callender's Cables. LId .• 

London WC1B 3QN,'Eng. 
CapaCitor SpecialiSts, Inc .• Escondido. Cal. 
Chicago Condenser Corp .• Chicago. III. 
Condenser Prods .. Corp .• Brooksville, Fla. 
Cornell,Dubilier Elctrns., Newark. N.J. 
Dearbom Elctrns., ·Inc .• Orlando. Fla. 
Elmag Corp .• Nliwark, N.J: 
Film Capacitors, Inc .• Passaic, N.J. 
Filtron Co .• Flushing. N.Y. 
General Radio Co .• Concord. Mass. 
Industrial Condenser Corp .• Chicago, III. 

. LAD Electro-Sys .• Inc., Hicksville. N.Y. 
Leclanche S A. CH 1401-Yverdol\, 

Switzerland 
Mallory Capacitor. Indpls., Ind. 
Marshall Inds .• Monrovia. Cal. 
Maxwell Labs .. Inc., San Diego, Calif. 
Neptune Elctrns. Co .• New York. N.Y. 
"The Potter Co.". InglewQod. Calif 
Sampson Elctrns. Prods .. Div., Chicago, III. 
Sun CapaCitors. Chicago. III. 
TRW CapaCitor Div .• Ogallala. Neb. 
United Mineral & Chem. Corp .. New York, 

N.Y. 
Wesco Elec. Co., Inc .• Greenfield. Mass. 
York Elctrns .• Brooklyn. N.Y. 

Capacitors, Fixed, Paper 
AVX Aerovox Corp., New Bedford, 

Mass ............................................... p 2330 
Del Elctrns. Corp., Mt. Vernon, N.Y.' 

p2377 
Electro Motive Mfg., Willimantic, Conn. 

. p 2380 
General Elec. Co., Schenectady, N.Y. 

Gudeman Div., Chicago, III. 
p 2385 

p 2404,2406-2408 
Gulton Inds., Inc., Metuchen, N.J. 
Hipotronics, Inc., Brewster, N.Y. 
Inl'l. Elctrns., Melville, N.Y. 
Nylronlcs, Inc., Capacitor Dlv., 

Darlington, S.C ............................. P 2434 
RF Interonlcs,Ba, Shore, N.Y. 
San Fernando Elec. Mfg., San 

Fernando, Cal ......... _: ................ _. p 2437 
Sangamo Elec. Co., PIckens, S.C.p 2440 
Seacor, Inc., Norwood, N.J. 
Sprague Elec. Co., No. Adams, Mass. 

, p 2474 
Standard Condenaer Corp., Chicago; III. 
British Insulated Callender's Cables. Ltd .• 

London WCl B 3QN. Eng. 
Capacitor Specialists. Inc .• Escondido, Cal. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp .• Brooksville. Fla. 
Cornell-DubilierElctrns .• Newark, N.J. 
Dearborn Elctms., Inc .• Orlando, Fla 
Elmag Corp .• Newark. N.J. 
Elnetic Elctrns .• Inc., Venice. Cal. 
Film Capacitors. Inc .• Passaic. N.J. 
Filtron Co., Flushing, N.Y. 
General Instr. of Can .• Waterloo. Ont.. 

Can. 
Industrial Condenser Corp .• Chicago. III. 
Int·1. Elctrns .• Melville, N.Y. 
Leclanche S A, CH 1401-Yverdon. 

Switzerland 
Marshall Inds .• Monrovia. Cal. 
Maxwell Labs .• Inc .• San Diego. Calif. 
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Neptune Elctrns. Co., New York, N.Y. 
"The Potter Co.", IngleWood, Calif 
SampSon Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd:, New York, N.Y. 
Siemens Corp., Camps. Div.,lselin, N.J. 
Steltner-Trush Inc., Cazenovia, N.Y .. 
Sun Capaci1ors, Chicago,·III .. 
TRW CapaCitor Div., Ogallala, Neb. 
Wesco Elec. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, Paper, 
Metallized 

AVX Aerovox Corp., New Bedford, 
Mass, 

Del Elctrns. Corp., Mt. Vernon, N.Y. 
E1.ectro Cube, San Gabriel, Cal .... p 2379 
General Elec. Co., Schenectady, N.Y. 

p2385 
Gudeman Div., Chicago, III ........... p 2405 
Gulton Inds., Inc., Metuchen, N.J. 
Inl'l. Elctrns-, Melville, N.Y. 
RF Interonics, Bay Shore, N.Y. 
S & E I Mfg., Northridge, Cal. 
Sail Fernando Elec. Mfg., San . 

Fernando, Cel ...... ; ...... : ................. p 2437 
Sangemo Elec. Co., Pickens, S.C. ' 
Sprague Elec. Co., No. Adams, Mass. 

I p 2474 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng; . 
Chicago Condenser Corp., Chicago, III. 
Comell·Dubilie( Elctrns., Newark, N.J. 
Dearborn Elctrns., Inc., Orlando, Fla. 
ElmagCorp., Newark, N.J. 
Film Capacitors, Inc., PassaiC, N:J. 
FlitronCo., Flushing, N.Y. 
Industrial Condenser Corp" Chicago, III. 
Inl'l. Elctrns., Melville, N.Y. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland . 
MaxwEiIi Labs., Inc., San Diego, Calif. 
Nucleonic Prods., Canoga Pk, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Stettner-Trush Inc:, Cazenovia, N.Y. 
Stromberg Carlson Corp.,Rochester, N.Y. 
TRW Capacitor Div., Ogallala, Neb. 
United Mineral & Chem. Corp., New York; 

N.Y. . 
Wesco Elec. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, Photoflash 
American Tech. Ceramics, Huntington 

Sta., N.Y. 
AVX Aerovox Corp., New BedfOrd, 

Mass .. 
Del Elctrns- Corp., Ml Vernon, N.Y. 
General Elec. Co., Schenectady, N.Y. 

p2385 
Generallnstr. Corp., Tazewell, Vs

p2387 
Sprague Elec. Co.;' No. Adams, Mass. 
Tobe Deutschmann Labs-, Inc., Centon, 

Mass ............................................... p 2476 
Capaci10r SpecialistS. Inc .• Escondido, Cal. 
Cornell-Dubilier Elctms., Newark, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Film CapaCitors, Inc., Passaic, N.J. 
LAD Electro-Sys., Inc., Hicksville. N.Y. 
Marshall Inds .• Monrovia. Cal. 
Maxwell Labs;, Inc .• San Diego. Calif. 
Paktron Div., Alexandria. Va. 
Siemens Corp .• Comps. Div .• Iselin. N.J. 
TRW Capacitor Div .• Ogallala, Neb. 
United Mineral & Cham. Corp .• New York. 

N.Y. 

CapaCitors, Fixed, 
Polycarbonate 

Amperex Elctrn. Corp., Hauppauge, N.Y. 
AVX Aerovox Corp., New Bedford; 

Mass. 
Balco CapaCitors, Orange, N.J. 
Component Resch., Santa Monica, Cal. 

p 2352,2353 
Del Elctrns. Corp., Ml Vernon, N.Y. 

p2377 
Electro Cube, ·San Gabriel, Cal 
Elctrn. Assocs., W.Long Branch, N.J. 
F·Dyne Elctrns., Bridgeport, Conn.; . 

p' 2382,2383 
General EIec; Co., Schenectady, N.Y. 

p 2385 
Gudeman Dlv., ChlcagO,III. p 2388-2390 
Gulton Inds., Inc., Metuchen, N.J. 
Interelectronlcs Corp., Congers, N.Y. 
Int'l. Elctrns., Melville, N.Y. " 
Mldwec Corp., Scottsbluff, Neb. p 2431 

S & E I Mfg., Northridge, Csi. 
San Fernando Elec. Mfg., San 

Fernsndo, Cal ........ ~ ...................... P 2437 
SailgarOO EIec. Co., Pickens, S.C. p 2440 
'Seacor, Inc., Norwood, N.J ......... P 2441 
SOuthern Elctrns-, Burbank, Cal. p 2468 
Sprague Elec .• Co., No. Adams, Mass. 
'Stllndard Condenser Corp., Chicago, III. 

. P 2475 
Capacitor Specialists. Inc .• Escondido. Cal. 
Capcon, Inc., New York. N.Y. 
Components. Specialties. Inc .• Freeport. 

N.Y: 
Condenser Prods. Corp .• Brooksville. Fla. 
Cornell-Dubilier Elc;trns .• Newark. N.J. . 
Dearborn Elctrns., Inc .• Orlando. Fla. 
Elctrn. ,Concepts, Inc .• Eatontown. N.J. 
Elmag Corp .• Newark. N.J. 
Engineered Cemps. Co .• Gardana. Cal. 
Film Capacitors. Inc .• Passaic. N.J. 
Fi~ron Co .• Flushing. N.Y. 
Industrial Condenser Corp .• Chicago, III. 
Inl'!. Elctrns .• Melville •. N.Y. 
Leclanclie S A, CH 1401-Yverdon; 

Switzerland . 
Leviant Inl'!., New York. N.Y. _ 
MaNilhail Inds .• Monrovia. Cal. 
Maxwell Labs .• Inc .• San Diego. Calif. 
M.I.AL U.S.A .• Inc .• Nutley. N.J. 
Paktron Div., Alexandria. Va. 
"The Potter Co .... Inglewood. Calif 
Royal Inds, EI Segundo. Calif 
Shigoto Inds .• Ltd .• New York. N.Y. 
Siemens Corp., Camps. Div., Iselin. N.J. 
Stettner-Trush Inc .• Cazenovia. N.Y. 
TRW Capacitor Div .• Ogallala, Neb . 
Wesco Elec. Co., Inc., Greenfield. Mass. 

Capacitors, Fixed, 
Polycarbonate, Metallized 

Amperex Elctrn. Corp., Hauppauge, N.Y. 
P 2335 

AVX Aerovox Corp., New Bedford, 
Mass. '. 

Balc.o Capacitors, Orsnge, N.J. 
. P 2346,2347 

Component.Resch., Santa Monica, Cal. 
. p 2353 

Del Elctrns~ Corp., Ml Vernon, N.Y. 
Electro Cube, San Gabriel, Cal .... p 2378 
Elctrn.Assocs., W. Long Branch, N.J. 
F·Oyne Elctrns., Bridgeport, Conn. 

p 2382,2383 
General Elec. Co., Schenectady, N.Y • 

'p 2385 
Gudeman Div., Chicago, III. p 2397·2400 
Gulton Inds., Inc., Metuchen, N.J. 
Interelectronlcs Corp., Congers, N.Y. 
Inl'l. Elctrns-, Melville, N.Y. 
Mldwec Corp., Scotisbluff, Neb. p 2431 
S & E I Mfg., Northridge, Cal. 

p 2438,2439 
San Fernando Elec. Mfg., San 

Fernando, Cal ............................... p 2437 
Seacor, Inc., Norwood, N.J ......... P 2441 
Southern Elctrns-, Burbank, Cal. p 2471 
Standard Condenser Corp., Chicago, III. 

p 2475 
Callins Inds.; Greenfield, Tenn. 
Components Specialties. Inc., Freeport. 

N.Y. 
Cornell-Dubilier Elctms .• Newark. N.J. 
Dearoom Elctrns .• Inc .• Orlando, Fla. 
Elctm. Concepts. Inc .• Eatontown, N.J. 
Engineered Camps. Co .• Gardena. Cal. 
Film CaPacitors, Inc., Passaic. N.J. . 
Filtron Co .• Flushing. N.Y. 
Industrial' Condenser Corp .• Chicago, III. 
International Elctrn. Inds., Greenfield. 

Tenn. 
Int·1. Elctrns .• Melville. N.Y. 
Leclanche S'A, CH 1401-Yverdon, 

Switzerland 
Leviant Inl'l., New York, N.Y. 
Marshall Inds .• Monrovia. Cal. 
Maxwell Labs .• Inc .• San Diego. Calif.,: 
"The Potter Co.", Inglewood, Calif 
Shigoto Inds;,'Ud., New York, N.Y. 
Siamens Corp., Camps. Div .• Iselin. N.J. 
Steltner-Trush Inc .• Cazenovia. N.Y. 
TRW Capacitor Div., Ogallala. Neb. 
Wesco Elec. Co., Inc .• Greenfield. Mass: 

2026 For addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Capacitors, Fixed, 
Polystyrene 

AVX Aerovox Corp., New Bedford. 
Mass. 

B.leo CapacHors. Orange, N.J. 
p 2346,2347 

cantralab. Elctms.. Milwaukee. Wise. 
Component Resch •• Santa Monica. Cal. 

p 2353 
Del Elctrns. Corp •• Mt. Vamon. N.Y. 

p23n 
Electro Cube. San Gabriel, Csl •••• p 2379 
Elctm. Assocs., W. Long Branch, N.J. 

p 2381 
F-Dyne Elctrns., Bridgeport, Conn. 

p 2382,2383 
Gulton Inds., Inc., Metuchen. N.J. 
Interelectronlcs Corp., Congers. N.Y. 
Int'L Elctrns., Melville, N.Y. 
Midwec Corp., Scottsbluff, Neb. p 2431 
PFC Mfg. Dlv., Great Neck, N.Y ••• P 2339 
Prasln Co., Inc., Shelton. Conn. 
S & E I Mfg •• Northridge, Cal. 

p 2438,2439 
San Fernando Elec. Mfg., San 

Fernando, Cal •• : ••• _ ••••••••••••••••••••••• p 2437 
Seaeor, Inc., Norwood, N.J ••••••••• P 2441 
Southem Elctrns~ Burbank, Cal. 

p 2467.2468 
Sprague Elec. Co., No. Adams, Maas. 
Standard Condenser Corp~ Chicago, III. 

p 2475 
Aeg-Telefunken Corp., Englewood Cliffs. 

N.J. 
Capacitor Specialists, Inc., Escondido, Cal. 
Capcon, Inc., New York, N.Y. . 
Chicago Condenser Corp., Chicago. III. 
Condenser Prods. Corp., Brooksville, Fla. 
Connolly & Co., Inc., Mt. View, Calif. 
Comell-Dubilier Elctms., Newark. N.J. 
Dearbom Elctrns., Inc., Orlando, Fla. 
Elctrn. Concapts; Inc., Eatontown, N.J. 
Engineered Comps. Co., Gardena, Cal. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Int'l. Elctrns., Melville, N.Y. 
Lecianche S A, CH 1401-Yverdon, 

Switzerland 
Leviant Int'l., New York, N.Y. 
Marshalllnds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
M.I.A.L. U.S.A., Inc .• Nutley, N.J. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shlgoto Inds., Ltd., New York, N.Y. 
Siemens Corp., ComPs. Div .• Iselin, N.J. 
Sun Capacitors, Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW CapaCitor Div., Ogallala, Neb. 
Untted Mineral & Chem. Corp., New York, 

N.Y. . 
Wesco Elec. Co., Inc., Greenfield, Mass. 

CapaCitors, Fixed, Porcelain, 
Enamel 

American Tech. CeramiCS, Huntington-
Sta., N.Y ........ _ ••••••••••••••• __ ._.p 2332.2333 

Electro-Scienca Labs., Philadelphia, Pa. 
Marshall Inds., Monrovia, Cal. 
Untted Mineral & Chem. Corp., New York, 

N.Y. 
VHramon, Inc., Bridgeport, Conn. 

Capacitors, Fixed, Power 
Factor Correction 

AVX Aerovox Corp •• New Bedford, 
Mass. 

Del Elctms. Corp., Mt. Vemon. N.Y. 
General Elec. Co~ Schenectady. N.Y. 

p 2384 
Interelectronlcs Corp., Congers, N.Y. 
RF Interonics, Bay Shore, N.Y. 
S & E I Mfg., Northrtdge, Cal. 
Sangamo Elec. Co., Pickens. S.C. 
Sprague EIec. Co., No. Adams. Mass. 
British Insulated Callender's Cables, Ltd., 

London WCl B 3QN, Eng. 
Condenser Prods. Corp;, Brooksville, Fla. 
Elctrn. Concapts, Inc-., Eatontown. N.J. 
Filtron Co., Flushing, N.Y. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Leviant Int'l., New York, N.Y. 
Marshall Inds., Monrovia, Cal. 
TRW CapacHor Div., Ogallala, Neb. 

United Mineral & Chem. Corp., New York. 
N.Y. 

Vitramon, Inc., Bridgeport, Conn. 
York Elctrns., Brooklyn, N.Y. 

Capacitors, Fixed, 
Pulse-Forming Network 

Ameriesn Tech. Ceramics. Huntington 
St&.. N.Y. 

Amp Inc., Elizabethtown, Pa ....... p 2338 
Amp Inc., Harrisburg. Pa. 
AVX Aerovox Corp., New Bedford. 

Mass. 
Component Resch •• Santa Monica. -Cal. 

. p 2353 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
F-Dyne Elctrns.. Bridgeport. Conn. 
General Elee. Co •• Schenectady, N.Y. 

p 2384 
Hlpotronlcs. Inc., Brewster. N.Y. P 2415 
San Fernando Elec. Mfg •• San 

Fernando, Cal. 
Southern Elctrns.. Burbank. Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Tobe Deutschmann Labs., Ine., Canton, 

Mass. ........................ _.................... p 2476 
USCC/Centralab, Elctms. Dlv •• Burbank, 

Cal. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Capacitor Specialists, Inc., Escondido, Cal. 
Condenser Prods. Corp .• Brooksville. Fla. 
Cornell-Dubilier Elctrns., Newark. N.J. 
Custom Elctms., Oneonta, N.Y. 
Elmag Corp., Newark, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMC Technology Inc, Philadelphia, Pa. 
Filtron Co., Flushing, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
LAD Electro-Sys .• Inc., Hicksville. N.Y. 
Leviant Int'l., New York, N.Y. 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Paktron Div., Alexandria, Va. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Skottie Elctrns., Inc., Archbald, Pac 
TRW CapaCitor Div., Ogallala, Neb. 
Vitramon, Inc .• Bridgeport. Conn. 

CapaCitors, Fixed, Silvered 
Mica 

AVX Aerovox Corp •• New Bedford. 
Mass. -

Electro Motive Mfg., WillimantiC, Conn. 
Erie Technological Proda. (EEM), Erie. 

Pa. 
General Instr. Corp., Tazewell, Va. 

p 2386 
PFC Mfg. Dlv •• Great Neck. N.Y. 
Sangamo Elec. Co., Pickens. S.C. 
Seaeor. Inc •• Norwood. N.J. 
Sprague Elec. Co., No. Adams, Mass. 
Cornell-Dubilier Elctms., Newark, N.J. 
Filmohm Div., Long Island City. N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectrum Control, Inc., Fairview, Pa. 
Transitron Elctrn. Corp .• Wakefield. Mass. 
Underwood Elec. & Mfg., Maywood, III. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vae-Ohm Elctms. Co., Haddonfield, N.J. 

Capacitors, Fixed, Tantalum 
General Elee. Co., Schenectady, N.Y. 

p 2384 
Inl'l. Eictrns., Melville. N.Y ........... P 2418 
Nippon ElectriclNEC America, N.Y.. -

N.Y. 
Nytronlcs, Ine., CapacHor Dlv •• 

Darlington. S.C. ............................ P 2434 
Sprague Elec. Co.. No. Adams. Mass. 

p 2474 
Union Carbide Corp., Greenville. S.C. 

p 2424 
Barco, Inc., Milwaukee, Wisc. 
Callins Inds., Greenfield, Tenn. 
Components, Inc., Biddeford, Me. 
Comell-Dubilier Elctrns., Newark. N.J. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Gentronics, Inc., Ciinton, Conn. 
Hunter-Stanley Elctrns., Inc., Nashville, 

Tenn. 
Intemational Elctrn. Inds., Greenfield, 

Tenn. 
Int'l. Elctrns., Melville, N.Y. 
ITT Semiconductors, W. Palm Beach, Fla. 

CapaCitors, Variable, Ceramic 
Leclanche S A. CH 1401-Yverdon, 

Switzerland 
Mallory Capacitor, Indpls., Ind. 
Mullard, Inc., Farmingdale, N.Y. 
NCI, Inc., W. Palm Beach, Fla. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div .• Iselin, N.J. 
Tansitor Elctms .• Inc., Bennington. VI. 
TRW Capacitor Div .. , Ogallala, Neb. 

Capacitors, Fixed, TFE 
Balco Capacitors, Orange, N.J. 

p 2346.2347 
Component Resch., Santa Monies. Cal. 

p 2353 
Del Elctms. Corp., Mt. Vernon, N.Y. 

_ p23n 
Gudeman Dlv., Chicago. III ........... p 2396 
Interelectronlcs Corp .• Congers. N.Y. 
San Fernando Elec. Mfg •• San 

Fernando. Cal ............................ _. p 2437 
Southem Elctrns •• Burbank, Cal. p 2472 
Standard Condenser Corp., Chicago. III. 
Capacitor Specialists, Inc., Escondido. Cal. 
Capcon, Inc., New York, N.Y. 
Chicago Condenser Corp., Chicago, III. 
Condenser Prods. Corp., Brooksville, Fla. 
Dearborn Elctrns., Inc., Orlando, Fla. 
Elmag Corp., Newark, N.J. . 
Film Capacitors, Inc., PassaiC, N.J. 
Filtron Co., Flushing. N.Y. 
"The Potter Co .... Inglewood, Calif 
Royal Inds, EI Segundo, Calif 
TRW Capacitor Div., Ogallala, Neb. 

Capacitors, Fixed, TFE, 
Metallized 

Balco CapaCitors. Orange. N.J. 
p 2346,2347 

Component Resch., Santa Monica, Cal. 
p 2353 

Del Elctrns. Corp •• Mt. Vernon. N.Y. 
Gudeman Dlv .• Chiesgo. III. 
Interelectronlcs Corp •• Congers, N.Y. 
San Fernando Elec. Mfg •• San 

Femando; Cal ............................... p 2437 
Southern Elctrns., Burbank. Cal. p 2472 
Dearborn Elctrns., Inc., Orlando, Fla. 
Film Capacitors, Inc., Passaic, N.J. 
Filtron Co., Flushing, N.Y. 
"The Potter Co.", Inglewood, Calif 
Royal Inds, EI Segundo. Calif 
TRW Capacitor Div., Ogallala, Neb: 

Capacitors, Fixed, 
Temperature Compensating 

American Tech. CeramiCS. Huntington 
Sta.. N.Y ................................. p 2332.2333 

AVX Aerovox Corp .• New Bedford, 
Mass. 

Balco CapaCitors, Orange, N.J; 
Cal-R. Inc., Capacitor Dlv., Santa 

Monica. Cal. 
Centralab. Elctrns.. Milwaukee. Wisc. 

p 2346 
Component Resch •• Santa Monica, Cal. 

p 2353 
Elctrn. Assocs •• W. 'Long Branch. N.J. 
Erie Technological Prods. (EEM), Erie. 

Pa. 
Gudeman Dlv •• Chicago. III. 
GuHon Inds., Inc., Metuchen, N.J. 
Interelectronlcs Corp., Congers, N.Y. 
Nytronlcs, Ine., CapaCitor Dlv •• 

Darlington. S.C. 
Nytronics. Inc •• Essex Elctrns. Div •• 

Darlington, S.C. 
PFC Mfg. Dlv., Great Neck. N.Y ... p 2339 
Radio Materials Co., Chicago, III. p 2435 
Republic Elctrns. Corp., Paterson. N.J. 

S & E I Mfg., Northridge. Cal. 
Seacor, Inc .• Norwood, N.J. 

p 2436 

Soshln Elec. Co •• Tokyo, Japan .. p 2442 
Southern Elctrns., Buribank. Cal. 
Sprague Elee. Co •• No. Adams. Mass. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
American Comps., Inc., Conshohocken, 

Pa. 
Cornell-Dubilier Elctrns., Newark, N.J. 
Electro Mat'ls., San Diego, Cal. 
Elctrn. Concepts, Inc., Eatontown, N.J. 
Leviant Inl'l .• New York, N.Y. 
Maida Dev. Co .• Hampton, Va. 
Maxwell Labs., Inc .• San Diego, Calif. 
Skottie Elctrns., Inc., Archbald, Pa. 

Spectrum Control, Inc., Fairview, Pa. 
Stettner-Trush Inc., Cazenovia, N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
3M Co., St. Paul, Minn. 
TRW Capacitor Div., Ogallala, Neb. 
United Mineral & Chem. Corp .. New York, 
~~ . . 

Voltronics Corp., Hanover, N.J. 

Capacitors, Fixed, Vacuum 
ITT Jennings, Div. Int'l. Telephone " 

Telegraph Corp., San Jose. Cal.p 2416 
ITT Jennings. Dunellen .. N.J ....... P 2416 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Cardwell Condenser, Lindenhurst, N.Y. 
Dolinko & Wilkens. Inc .• Union CHy. N.J. 
Wilmad Glass Co., Inc., Buena, ~.J. 

CapaCitors, Overvoltage 
Protected 

cantralab, Elctrns •• Milwaukee, Wlsc. 
Standard Condenser Corp., Chicago. III. 
Leclanche S A, CH 1401-Yverdon, 

Switzerland 
Marshall Inds., Monrovia, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 

CapaCitors, Variable, Air 
Amperex Elctm. Corp •• Hauppauge. N.Y. 
Erie Technological Prods. (EEM). Erie. 

Pa. 
ITT Jennings, Dlv. Int~l. Telephone" 

Telegraph Corp., San Jose. Cal. 
Jackson Bros •• (London) LId., New 

York. N.Y ........................... _ ............ p 2419 
JFD Elctrns./Sub. Riker-Maxson. Bklyn., 

N.Y ............ _ .. : ............................ _ .... p 2420 
Johanson Mfg. Corp., Boonton. N.J. 

p2421 
Johnson E. F. Co .. Waseca, Minn. 

p 2422,2423 
Millen, James Mfg •• Malden, Mass. 

p2429 
Miller. J.W. Co .• Compton. Cal. 
Seacor, Inc •• Norwood. N.J. 
United Prods. Co •• New Hyde Pic.. N.Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
All Star Prods., Inc., Defiance, Ohio 
Barker & Williamson, Bristol, Pa. 
Birnbach Co., Inc., Freeport, N.V. 
Cardwell Condenser, Lindenhurst, N.Y. 
Components Specialties, Inc., Freeport, 

N.Y. 
General Instr. Corp., Automatic Mfg. Div., 
. Newark; N.J. 
General Radio Co., Concord, Mass. 
Hammarlund Mfg. Co., Red Bank, N.J. 
La Pointe Inds., Inc., Rockville,_ Conn. 
Leeds & Northrup Corp., No. Wales, Pa. 
Ueco, Inc., Lindenhurst, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Underwood Elec. & Mfg., Maywood, III. 
United Mineral & Chem. Corp., New York, 

N.Y. -
Voltronics Corp., Hanover, N.J. . 
Wilmad Glass Co., Inc., Buena, N.J. 

CapaCitors, Variable, Ceramic 
American Tech: Ceramics. Huntington 

Sta •• N.Y. 
Amperex Elctrn. Corp •• Hauppauge. N.Y. 

P 2336 
Centralab, Elctrns.. Milwaukee. Wlsc. 

p 2348 
Erie Technologiesl Prods. (EEM), Erie. 

Pa. 
JFD Elctrns./Sub. Rlke .... Mallson. Bklyn •• 

N.Y .......... : ........................ _ .... _ ........ p 2420 
Johanson Mfg. Corp •• Boonton, N.J. 

p 2421 
Johnson E. F. Co., Wasecs, Minn. 

p2422 
Miller, J.W. Co •• Compton. Cal. 
Murata Corp. of Ameries. Elmsford, 

N.Y. 
Murata Mfg. Co. Ltd., Kyoto. Japan 
United Prods. Co., New Hyde Pic.. N.Y. 

P 2508 
Cambridge ThermioniC, Cambridge, Mass 
Ueco, Inc., Lindenhurst, N.Y. 
Maida Dev. Co., Hampton, Va. 
Spectrum Control, Inc., Fairview, Pa. 
Stettner-,(rush Inc., Cazenovia, N.Y. 
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TDK Elctrns. Corp., Long Island City, N.Y. 
3M Co., SI. Paul, Minn. 

Capacitors, Variable, Film 
Amperex·Elctrn. Corp., Hauppauge; N.Y. 

p 2336 
Del Elctms. Corp., Mt. Vernon, N.Y. 
E\ctm. Assocs., W. Long Branch, N.J. 
Jackson· Bros., (London) Ltd., New 

York, N.Y ............. -..-. •••••..•••••••••••••• p 2419 
Film Capacitors, Inc .• Passaic, N.J. 
Leviant Inl'I., New York, N.Y. . 
Spectrum Conlrol, Inc., Fairview, Pa. 

Capacitors, Variable, Gas 
Cardwell Condenser, Undenhursl, N.Y. 
Generallnslr. Corp., Aulomatic Mfg. Div., 

Newark, N.J. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Ueco, Inc., Undenhursl, N.Y. 

Capacitors, Variable, Glass 
American Tech. Ceramics, Huntington 

Sta., N.Y. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
JFD Elctrns.lSub. Riker-Maxson, Bklyn., 

N.Y. . 
Johanson Mfg. Corp., Boonton, N.J. 

p 2421 
Cambridge Thermionic, Cambridge, Mass 
Owens-Illinois, C&TP Div., Elclrn. Mal'ls., 

Toledo, Ohio 
Owens-Illinois, Consumer &. Tech. Prods., 

Toledo, Ohio 
Spectrum Control .. lnc.,.Fairview, Pa. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Voltronics Corp .. Hanover, N.J. 
Wilmad Glass Co., Inc., Buena. N.J. 

Capacitors, Variable, High 
Temperature 

American Tech. CeramiCS, Huntington 
Sta., N.Y. 

Erie Technological Prods: (EEM),'Erle, 
Pa. 

Johanson Mfg. Corp., .Boonton, N.J. 
p 2421 

Johnson E. F. Co., Waseca, Minn. 
p 2422 

Spectrum Conlrol, Inc., Fairview, Pa. 
Voltronics Corp., Hanover, N.J. 

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

American Tech .. CeramiCS, Huntington .. 
Ste., N.Y. . 

Del Elctrns. Corp., Mt: Vernon, N.Y •. 
Dow-KeY,""Santa Barbara, Cal; .... p 2428 
Dranetz Engrg, Labs., Plainfield, N.J. 
Johanson Mfg. Corp.,. Boonton, N~J. 

p 2421 
Klloyac Corp., Santa Barbara, Cal. 

p 2428 
Penta Labs., Santa Barbara, Cal. p 2428 
PFC Mfg. Diy., Great Neck, N;Y. 
Ueco. Inc., Undenhurs( N.Y. 
Midg-Une Instr. Co., Miami, Fla, 
Spectrum Control. Inc., Fairview, Pa. 

Capacitors, Variable, Motor 
Driven . ' 

Dale Elctrns.,.lnc., Yankton, S.D. 
ITT Jennings, Diy. Int'!. Telephone & 

Telegraph Corp., Sail Jose, Cal. 

Capacitors, Variable, Mica 
Electro MotiYe Mfg., Willimantic, Conn. 

. p2380 
Miller, J.W. Co., Compton, Cal. 
PFC Mfg. DiY., Great Neck, N.Y. 
Cardwell Condenser, Undenhurst, N.Y. 
Leeds & Northrup Corp .• ~o. Wales, Pa. 
Ueco, Inc., Undenhurst, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Underwood Elec. & Mig., ~aywood, III. 

Capacitors, Variable, 
Neutralizing 

ITT Jennings, Diy. Int'!. Telephone & 
Telegr!lph.Corp., San Jose; Cal. 

Jackson Bros., (London) Ltd., New 
York, N.Y ......................................... p 2419 

JFD Elctrns.lSub. Riker-Maxson, Bklyn., 
N.Y. . 

2028 

Millen, James.Mfg., Malden, Mass. 
p2429 

Cardwell Condenser, Undenhurst, N.Y. 
Generallnstr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
Ueco, Inc., Undenhurst, N.Y. 
Voltronics Corp., Hanover, N.J. 

CapaCitors, Variable, Oil 
Cardwell Condenser, Undenhurst, N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. . 

CapaCitors, Variable, Padder 
Electro MotiYe Mfg., Willimantic, Conn. 

p 2380 
JFD Elctrns.lSub. Riker-Maxson, Bklyn., 

N.y ................................................... p 2420 
Johnson E. F. Co., Waseca, Minn. 

p2422 
Millen, James Mfg., Malden, Mass •. 

. p 2429 
Miller, J.W. Co., Compton, Cal. 
PFC Mfg. DiY., Great Neck, N.Y. 
Cardwell Condenser, Undenhurst, N.Y. 
Generallnstr. Corp., Automatic Mfg. Div., 

Newark, N.J." 
Ueco, Inc., Undenhurst, N.Y. 
Underwood Elec.·& Mfg., MaYwood,lII. 

ITT Jennings, Diy. Int'l. Telephone & 
Telegraph Corp., San Jose, Cal. 

Jackson Bros., (London) Ltd., New 
York, N. Y .......... , ............................... P 2419 

JFD Elctrns./Sub. Riker-Maxson, Bklyn., 
N.Y ................................................... P 2420 

Johanson Mfg. Corp., Boon!.on, N.J. 
p'2421 

Johnson·E. F. Co.; Waseca, Minn. 
p 2422,2423 

Millen, James Mfg., Malden, Mass. ' 
p 2429 

PFC Mfg. DiY., Great Neck, N.Y. 
Aeg· Telefunken Corp., Englewood Cliffs, 

N.J. . 
All Star Prods., Inc., Defiance, Ohio 
Cardwell Condenser, Lindenhursl, N.Y. 
Hammarlund Mfg. Co., Red.Bank; N.J. 
La Pointe Inds., Inc., Rockville, Conn. 

. Lieco, Inc., Lindenhurst, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectrum Control, Inc., Fairview, Pa. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Underwood Elec. & Mfg., Maywood, IIJ: 
United. Mineral &Chem. Corp., New York, 
. N.Y. 

Voltronics Corp., Hanover, N.J: 
Wilmad Glass Co., Inc., Buena, N.J. 

CapaCitors, Variable, Vacuum 
CapaCitors, Variable, Piston- Amperex Electronic Corp., Hicksville, 

See Capacitors,' Variable, N.Y.' . . 

Voltronjcs ·Corp., Hanover, N.J. . 

Trimmer (All Types) Dow·Key, Santa Barbara, Cal ..... p 2428 

CapaCitors, Variable, Quartz 
Erie Technological Prods. (EEM), Erie, 

Pa. . 
JFD Elctrns.lSub. Riker-Maxson, Billyn., 

N.Y. 
Johanson Mfg. Corp., Boonton, N.J. 

p 2421 
Cardwell Conderiser, Undenhurst, N.Y. 
Lieco. Inc., Undenhurst, N.Y. 
Spectrum Control, Inc., Fairview.·Pa. 
Synco[ Prods. Co., Inc., Malden, Mass. 
Voltronics Corp., Hanover, N.J. 
WilmadGlass Co., Inc., Buena, N:J. 

CapaCitors, Variable, Silicone 
COmPuter Diode,Fair Lawn,N.J. 
Eastron Corp., Haverhill, MaSs. 
Parametric Inds., Inc., Winchester, Mass. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Spectrum Control, Inc., Fairview, Pa. 

Capacitors, Variable, TFE 
Amperex Elctrn. Corp., Hauppauge, N.Y. 
Johnson E. F. Co~ Waseca, Minn. . 

p 2422 
Rim Capacitors, Inc., Passaic, N.J. . 
Royal Inds, EI Segundo, Calif 
Spectrum Control, Inc., Fairview, Pa. 
Voltronics Corp., Hanover, N.J. 

CapaCitors, Variable, 
Temperature Compensating 

Amperex Elctrn. Corp., Hauppauge, N.Y. 
P 2336 

Centralab, Elctrns~ Milwaukee, Wlsc. 
p 2348 

Bctm. Assocs., ·W. Long Branch, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. . 
Interelectronics Corp., Congers, N.Y, 
JFD Elctrns.lSub. Riker-Maxson, Bklyn., 

N.Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Easlron .Corp., Haverhill, Mass. 
Lieco, Inc., Undenhurst, N.Y . 
Speclrum Control, Inc., Fairview, Pa. 
Voltronics Corp., Hanover, N.J. 

CapaCitors, Variable, Trimmer 
(All Types) 

American Tech. Ceramics, Huntington 
Sta., N.Y. 

Amperex Elctm. Corp., Hauppauge, N.Y. 
• P 2336 

Centralab, Elctrns., Milwaukee, Wisc. 
p2348 

Del Elctrns. Corp., Ml Vernon, N.Y. 
Electro Mptive Mfg., Willimantic, Conn. 

p 2380 
Erie Technological Prods. (EEM), Erie, 

Pa. 

ITT Jennings, Diy. Int'/. Telephone & ... 
Telegraph Corp., San Jose, Cal.p 2417 

ITT Jennings, Duriellen" N.J ....... P 2417 
Kiloyac Corp., Santa Barbara, Cal. 

p 2428 
Penta Labs., Santa Barbara, Cal. p 2428 
Cardwell Condenser. Undenhurst. N.Y. 
Dolinko & Wilkens, Inc .. Union City, N.J. 
General Instr. Corp., Automatic Mfg. DiV:, 

Newark, N.J. 
Machlett Labs., Inc., Stamford, Conn. 
Wilmad Glass Co., Inc., Buena, N.J .. 

Capacitors; Water Cooled 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
ITT Jennings, Diy; Int'J: Telephone & 

Telegraph Corp., San Jose, Cal. 
Elctrn. Concepts, .Inc., Eatontown, N.J. 

Caps, Connector 
Amphenol Connector Diy., Broadview, 

IIL .............................................. p 2582,2588 
Amphenol RF Div., Danburry, Conn. 

p 2522,2524,2527,2532,2533,2535 
Amphenol Sales DiY., Broadview, III. 
p 
Cinch Dlv. TRW INC., Elk Groye Village, 
.111 .. : .................................................... p 2603 

Millen, James Mfg., Malden, Mass •. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Beman Mfg., Inc., New Cumberland, Pa. 
Bendix Corp., Sidney, N.Y. 
Bud RadiO, Inc., Willoughby, Ohio 
Burndy Corp., Norwalk, Conn. 
Cable Elec. Prods., Inc., Providence, R.I. 
Cam·Lok Div., Cincinnati, Ohio 
Caton Inds., inc., Clark, N.J. 
Cinch Mfg. Co., Elk Grove Village, III. 
Clover Inds. Div., Tonawanda, N.Y. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
General Elec., Providence, R.I. 
GTE Sylvania Inc., Warren,·Pa. 
Hobson Bros., Inc., Chicago, III. 
Jan Hardware Mfg. Co., ·lnc.,·Long Island 
. City, N.Y. 

Javex Elctrns., Cherry Valley; Calif. 
Jettron Prods., Hanover, N.J. 
Kings Elctrns., Tuckahoe, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Norelcom Inds.,·lnc., Farmingdale, N.Y. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Staver Co., Inc., Bay Shore; N.Y .. 
Teledyne Mecca, Houston, Tex. 
Templet Ind., Inc., Plainview, N.Y. 
Thomas & Betts Co., Elizabeth, N.J. 
T.J. Elctms., Ft. Worth, Tex. 
Tri-State Elctr~s. Corp., Camden, N.J. 
Tru·Connector Corp., Peabody, Mass. 
Waldom Elctrns., Inc., Chicago, III.. 
Zipperlubing Co., Los Angeles, Calif. 

For addresses see YELLOW SECTION 

Caps, Forms' & Tapes, Heat 
Shrinkable-Also See 
Tubing, Heat Shrinkable 

Daburn Elctrns. & Cable Corp., Bronx, 
N.Y. .. 

Transcon Mfg. Co., Dallas, Tex. 
American Pamcor,lric., PaOli, Pa 
Automatic Die Cutting Mach. Co., New 

York, N.Y. . 
Zillpertubing Co., Los Angeles, Calif. 

Caps, Grid & Plate-See . Clips 
& Caps, Grid & Plate 

Caps,' Lens, Indicator Light
See VOl 2 . 

Caps, Wire-Spllclilg-See 
Splicers, Wire (Butt & Cap 
Types) . 

Carbides 
Carl!orundum ·Co., Niagara Falls, N.Y. 
'Atomergic Chemetals, Carle Place, N.Y, 
Bram Metaliurgical·Chem., Phila., Pa. 
Cerac, Inc., Butler, Wisc: .. 
Fansteel Inc., N Chicago,·lil. 
GeneralElec., Detioit, Mich. 
GTE Sylvania, !nc., Towanda,. Pa. . . 
Hydro Molding Co., Inc., Plattsburgh,' N.Y. 
lrisaco, Inc., Quakertown,' Pa. 
Kawecki Berylco Inds., Inc., New York, 

N:Y. ,. 
Kennametal Inc., Latrobe, Pa. 
Mackay, A.D., inc., New York, N.Y. 
Var-Lac·Oid Chemical Cci:, Elizabeth, N.J. 

Carbon 
Airco Speer Carbon·Gri!phite, Carbon 

Prods. Dept., St. Marys, Pa. 
Arem.co·-Prods., Inc., Briarcliff Manor, N.Y .. 
Carbone Corp., Boonton, N.J. 
Carter's Ink Co., Cambridge, Mass. 
Dixon Sintaloy, Inc., Stamford, Conn. 
Duramic prods., Inc., Palisades Pank, N.J: .. 
Helwig Carbon Prods., Inc., Milwaukee; 

Wisc. . 
Isomet Corp., Oakland, N.J. 
Mackay, A.D., Inc., New York, N.Y. 
Ohio Carbon Co., Cleveland, Ohio 
Pure Carbon Co:, Ihc., SI. Marys, Pa. 
St. Marys Carbon Co., SI: Marys, Pa. 
Stackpole Carbon' C.O., Carnon Div., St. 

Marys, Pa. . . . . .' 
Superior Carbon Prods., Inc., Cleveland, 

Ohio .. 
Ultra Carbon Corp., Bay City, Mich. 
Union"Carbide, Carbon Prods. Div., New 

York,. N.Y. . . 
Var-Lac·Oid Chemical Co., Elizabeth,N.J. 

Card Holders, Circuit Board
See Racks, Circuit Board 

Card Readers-See Punched 
Card Equipment-Vol 1 

Cards, Linear Function (With 
Discrete Components)
See Vol 2 .. 

Cards, Linear Function (With 
IC'S)-See Vol 2 • 

Cards, Logic (With Discrete 
Components)-See Vol 1 

Cards, Logic (With IC'S)
See Vol 1 

Carriages,Probe-See Vol 2 

Carrier CurrentSystems-See 
Comm. Systems; Carrier 
Current-Vol 1 

CarrierS-See Holders & 
Carriers-Vol 2 

Cartridges, ft!iicrophone
See Vol 1 

Cartridges, Phono,Ceramic
See Vol 1 

Cartridges, Phono, Crystal
See Vol 1 
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Cartridges, Phono, Magnetic 
-5eeVoI1' 

Carts, Instrument & 
, Equipment 
Electronic Enclotiures, EI Segundo, Cal. 
Hewlett·Packard, Palo Alto, Cal. 
TektronIx, Inc., Beaverton, Ore. 
Bal, William. Corp., Elizabeth, N.J. 
Bames Engrg. Co., Santa Ana, Calif. 
Basler Elec. Co., Highland, III. 
Baumker Mfg. Co., Toledo, Ohio 
BFC·Bernard Franklin Co., Phila., pa. 
Corning Glll!ls Works, Lab. Prods. Depl., 

Corning, N.Y. 
Elzee Metal Prods. Co., Inc., Brooklyn; 

N.Y. 
Equipment Co. of America, Hialeah, Fla. 
Equipto, Aurora, III. 
Erie Artisan Corp, Cleveland, Ohio 
Eugene Engrg. Co., Inc., Rockland, Mass. 
General TV Network, Ferndale, Mich. 
Hallowell', Hatfield, Pa. ' 
lindsay Structure, Evansville, Ind. 
Metropolitan Wire Goods, Wilkes·Barre, 

Pa. . 
MId·West Metal prods., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Mobll-Tronlcs, Tustin, Cal. 
Neumade Prods. Corp., Scarsdale, N.Y.'. 
Par-Metal Prods. Div., Brooklyn, N.Y .. 
Republic Steel Corp, Cleveland, Ohio 
Rohde & Schwarz SiS., Passaic, N.J. 
Skydyne, Inc., Port Jervis, N.Y. 
SturdilHe Sci. Fumiture Sys., Plainwell, 

Mich 
Technibilt Corp., Burbank, Cal. 
Technical Svc. Corp., Louisville, Ky. 
;fitchener, E.H .. & Co., Binghamton, N.Y. 
VWR Scientific, San FranCiSCO, Cal. 
Waber Elctrns., Inc., Philadelphia, Pa. 
Warwick Prods. Co., Independence, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co., Burbank:Cal. 

Cases, Delay Line 
Control E1ctms. Co., Inc., Farmingdale, 

N.Y. 
Algo, S. Hackensack, N.J. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Electro Assemblies, Inc., Chicago, III. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Gemp Terminals, Inc., Yonkers, N.Y. 
Great Eastem Metal Prod.' Co., Yonkers, 

N.Y. . 
Klnetron Corp., Asbury Park, N.J. 
Mobil Elctrns., Inc., Anderson, Ind. 
Norelcom Inds., Inc., 'Farmingdale, N.Y. 
Resdel Corp., Rio Grande, N.J. 
Skydyne, Inc., Port Jervis, N.Y. 
Spec Plastics, No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 

Cases, Equipment, 
Instrument, Meter 
(Portable) 

ElectronIc Enclosures, EI Segundo, Cal. 
H_lett.p.cksrd; Palo AHo, Cal. 
M M E1ctm. Enclosures, HIcksville, N.Y. 

P 2319 
(NES) NatIonwide Elctrn. Sy8., Itasca, 

ilL . 
NOBEX Dlv., Burlingame, Cal ....... P 1467 
OptIma Enclosures, Tucker, Ga. P 2320 
Vero Electronics, Inc., Hauppauge, N.Y. 

P 2329 
Abalon Precision Mfg. Corp., Bronx, N.Y .. 
Abtronlcs, Inc., livermore, Calif. 
Algo, S. Hackensack, N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
Amco Engrg. CIl., Chicago, III. 
American Aluminum Co., MountainSide, 

N.J. ' 
Analogic, Wakefield, Mass. 
Applied Design Co., Inc., Tonawanda, N.Y. 
Bal, William Corp., Elizabeth, N.J. . 
Bogen Div., Paramus, N.J. 
Boonton Molding Co., Inc., Boonton, N.J. 
Brooks & Perkins, Inc., livonia, Mich. 
Bud Radio, Inc., Willoughby, Ohio 
Components Specialties, Inc., Freeport, 

N.Y. 
Consolidated Resistance SIs., Yonkers, 

N.Y. 
Craig Sys. Corp., lawrence, Mass. 
Daniels, C.R., Inc., Daniels, Md. 

Davies, Harry Molding Co., Chicago, III. 
Dura Plastics N.Y., Inc., Westport, Conn. 
E·Tronics, Van Nuys, Cal. 
Edo Western Corp., Salt lake CHy, Utah 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Environmental Container Sys., Union City, 

Calif. 
Epoxy Cast Elctm. Case Co., Yonkers, 
,N.Y. . 

Erie Artisan Corp; Cleveland, Ohio 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Extrudonics Co., New Brunswick, N.J. . 
Fansteellnc., N Chicago, III. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Franklin Fibre-lamitex, Wilmington, Del. 
Golding Mfg. Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Hammo'nd Mfg. Co., ltd., Guelph, Onl., 

Can. . 
Heeger, Inc., los Angeles, Calif. 
Instru-lec Corp., MI. Vernon, N.Y. 
Insulating Fabricators, E. Rutherford, N.J. 
Kentucky Elctrns.,Owensboro, Ky. 
Keystone Elctrns. Corp., New York, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Koch, H. & Sons, Corte Madera, Cal. 
Mobil Elctms., Inc., Anderson, Ind. 
Muckle Mfg. Co., Owatonna, Minn. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Riester & Thesmacher Co., Cleveland, 

Ohio 
. Scientific-Atlanta, Inc., Atlanta, Ga. 
Skydyne, Inc., Port JerviS, N.Y. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Spring City Elec. Mfg. Co., Spring City, 

Pa. 
Stahlin Bros., Inc., Belding, Mich. 
Staver Co., Inc., Bay Shore, N.Y. 
TA Mfg. Corp., Los Angeles, Cal. 
Tyco Precision Fabricators Div., Garden 

City Park, N.Y. 
Waber Elctms., Inc., Philadelphia, Pa. 
Waldom Elctms.; Inc., Chicago, III. 
Warwick Prods. Co., Independence, Ohio 
Watson Mfg. Co .• Inc .• Jamestown, N.Y. 
WhHman Corp., Cincinnati, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co .• Burbank, Cal. 

Cases, Equipment, 
Instrument, Meter 
(Stationary) . 

Douglas ElectroniCS, Inc., San LeandrO, 
Cal. 

Electronic Enclosures, EI Segundo, Cal. 
. p 2315 

Formica Metal Prods. Co., Inc., 
Medford, Mass. 

M M Elctrn. Enclosures, Hicksville, N.Y. 
p 2319 

(NES) NatIonwide Elctrn. SY8., Itasca, 
III. 

OptIma Enclosures, Tucker, Ga.· p 2320 
Stantron, No. Hollywood, Cal ..... p 2325 
Techmar Corp., Los Angeles, Cal. 

p 2327 
Vactor Elctrn. Co., Inc., Sylmar, Cal. 

. , p 2722 
Abalon Precision Mfg. Corp., Bronx, N;Y. 
Abtronics, Inc., livermore, Calif. . 
Adalet Mfg., Cleveland, Ohio 
Alga, S. Hackensack, N.J. 
Alloys Unlimited, Inc., EnCino, Calif. 
Amco Engrg. Co., Chicago, III. 
American Aluminum Co., Mountainside, 

N.J. ' 
Analogic, Wakefield, Mass. 
Applied Design Co., Inc., Tonawanda, N.Y. 
Bal, William Corp., Elizabeth, N.J. 
Blickman, S., Inc., Weehawken, N.J. 
Brooks & Perkins, Inc., livonia, Mich. 
Buckeye Stamping Co., Columbus, Ohio 
Bud Radio, Inc .• ' Willoughby, Ohio 
Consolidated Resistance SiS., Yonkers, 

N:Y. 
Craig Sys. Corp., lawrence, Mass. 
Daniels,C.R., Inc., Daniels, Md. 
Dura Plastics N.Y., Inc., Westport, Conn. 
E-Tronics, Van Nuys, Cal. 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Environmental Container Sys., Union City, 

Calif. 

ChaSSiS, Circuit Board Mounting 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y. 
Erie Artisan Corp, Cleveland, Ohio 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Franklin Fibre-lamitex, Wilmington, Del. 
Golding Mfg. Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Hammond Mfg. Co., ltd., Guelph, Onl., 

Can. 
Heeger, Inc., Los Angeles, Calif. 
Honeywell, Apparatus Controls, Mpls:, 

Minn. 
Houston Magnetics Corp., Houston, Tex 
Hughes-Treltler Mfg. Corp., Garden City. 

N.Y. 
Ingersoll Prods., Chicago. III. 
Instru·Lec Corp., MI. Vernon, N.Y. 
Insulating Fabricators, E. Rutherford. N.J. 
Jan Hardware Mfg. Co., Inc., long Island 

CHy, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Mid-West Metal Prods:, Kansas City, 

Kans. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Mobil Elctrns., Inc., Anderson, Ind. 
Muckle Mfg. Co., Owatonna, Minn. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Scientific-Atlanta. Inc., Atlanta, Ga. 

'Skydyne, Inc., Port JerviS, N.Y. 
Spring City Elec. Mfg. Co., Spring City, 

Pa. 
Stahlin Bros., .Inc., Belding, Mich. 
TA Mfg. Corp., los Angeles, Cal. . 
Tyco Precision Fabricators Div., Garden 

City Park, N.Y. 
Waber Elctrns .• Inc .• Philadelphia. Pa. 
Warwick Prods. Co., Independence, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co., Burbank, Cal. 

Cases, Relay~See Cans, 
Relay 

Cases, Semlconductor;-See 
Cans, Semiconductor 

Cases, Shielded-See 
Containers, Shielded 

Cases, Transit-See Transit 
Cases 

Castings-See Metal Parts, 
Cast 

Cathode-Ray Readout Tubes 
-See Tubes, Readout-Vol 2 

Catv Systems & Equipment-
See Vol 1 . 

Cavities, Microwave
See Vol 2 

Cells, Electrolytic (Tlming}
See Timers, Electrolytic Cell 
-Vol 2 

Cells, Fuel-See Fuel Cells-
Vol 1 

Cells, Kerr-See Vol 2 

Cells, Load-See Vol 2 

Cells, Photoconductive-
See Vol 2 

. Cells, Photoemlsslve-Also. 
See Tubes, Photomultiplier 
-See Vol 2 

Cells, Photovoltalc-See Vol 2 

Cells, Solar-See Cells, 
Photovoltaic-Vol2 

Cements-See Adhesives 

Centrifuges~Also See 
Simulators, Motlon-
See Vol 1 

Ceramic Resonators- . 
See Vol 2 

Ceramlcs-See Insulation 
Parts, Ceramic 

Chambers, Acoustical Test, 
High-Intensity Noise
See Vol 1 

Chambers, Altltude-See Vol 1 

Chambers, Anecholc-5ee 
Anechoic Chambers-Vol 1 

Chambers, ExplOSion-
See Vol 1 

Chambers, Humldlty
See Vol 1 

Chambers, lonizatlon
See Vol 1 

Chambers, Magnetic 
Environm!'nt-See Vol 1 

Chambers, Pressure
See Vol 1 

Chambers, Radiation.:.... 
See Vol 1 

Chambers, Salt Spray
See Vol 1 

Chambers,' Sand & Dust
See Vol 1 

Chambers, Space. Simulation 
-See Solar Simulators
Vol 1 

Chamber~, Sunshine
See Vol 1 

Chambers, Temperature
See Vol 1 

Chambers, Vacuum-
See Vol 1 

Chambers, Vlbratlon-
See Vol 1 . 

Chargers, Battery-See Vol 1 

Chargers, Magnet-5ee 
Magnetizers-Nol 1 

Chassis, Circuit Board 
Mounting 

California Elctrn. Mfg. Co., Alamo, Calif. 
Datacom"lnc., FL Walton Bch., F1a, 
Elco, Willow Grove, Pa. 
Elctrn. Engrg. Co. ·Cal., Santa Ana, Cal. 
(NES) NatIonwide Elctm. Sys., Itasca, 

III. 
RDI, Glen Ellyn, III. 
Re-el Circuits, Inc., Totowa Bora, ·N.J. 

p 326,327 
Scanbe Mfg. Corp., EI Monte, Cal. 

. P 2324 
SummH Engrg. Corp., Bozeman" Mont 
Tempo/UTI Dlv., Chatsworth, Cal. 
Vector Elctm. Co., Inc., Sylmar, Cal.· 
Vero ElectroniCS, Inc., HauppaUge;. N.Y. 
Aydin Data Systems, Fl Washington, Pa 
Barnes Engrg. Co., Santa Ana, Calif. 
Barry Controls, Watertown, Mass. 
Birtcher Corp., Monterey Park, Cal. 
Buckeye Stamping Co., Columbus, OhiO 
Bud Radio, Inc., Willoughby, Ohio 
Circuit Structures Lab., Burbank, Calif.' ' 
Dittmore·FreimiJth Corp., Milwaukee; Wisc. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Fansteel Inc., N Chicago, III. 
Granite State Machine Co., Inc., 

Manchester, N.H. 
Hammond Mfg. Co., ltd., Guelph, Ont, 

Can. 
HMW· Enterprises, Inc., Steelton, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Incor Instr., Plainview, N.Y. 
Interlind Elctrns., Doraville, Ga. 
lear Siegler, Inc., Santa Monica, Calif. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Mobil Elctms., Inc., Anderson, Ind. 
Photo Chemical Prods. Cal., Santa 

Monica; Cal. 
Rosemount Engrg. Co., Minneapolis, Minn. 
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Chassis, .Circuit Board Mounting (cont'd) 
Trtchener, E.H. & Co., Bi~ghamton, N.Y. 
Tyco Precision Fabricators Div.; Garden. 

CitY Park, N.Y. . 
Waldom Elctrns., Inc.; Chicago, III. 

Chassis Marking Kits-See 
Kits, Marking (Dial, 
Instrument, EqUipment, etc.) 
-Vo1.2 

Chassis, "Metal 
ACDC Elctms., Oceanside, Cal. 
Cabtron Corp., Chicago, iii ........... p 2314 
formica Metal Prods. .Co., Inc., . 

MlkIford, Mass. 
Hlpotronlcs, Inc., Brewster, N.Y. P 2955 
Honeywell, Inc., Wabash, Ind. 
Miller, J.W. Co., Compton, Cal .•••• p'2494 
Multltech Power Sys., Costa Mesa, cal. 
Optima Enclosures, Tucker, Ga. p 2320 
Premier Metal Prods •. Co.; Bronx, N.Y. 

. P 2322 
Rosemount Plug-In, Nashville, Tenn. 
Scanbe Mfg. Corp., EI Monte, Cal. 

p2324 
Signal Transfomer, Bklyn., N.Y. P 2981 
Stantron, No. Hollywood, Cal ..... p 2325 
Techmar Corp., Los Angeles~ cal. 

.' P 2327 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Abslon Prilcision Mfg. Corp., Bronx, N,Y: 
Abtronlcs, Inc., Livermore, Calil .. 
Acme Model Engrg. Co., Ridgefield, N.J. 
AcrO' Prods. Corp., Chicago, III. 
Alga, S:HaCi<ensack; N.J. .. 
American Aluminum Co., Mountainside;. 

N.J. 
Apahouser Corp. of N.E., Boston, MaSs. 
Barnes Engrg. Co., Santa Ana, Calif. 
Barry Con.trols, Watertown, Mass. 
Baumker Mfg: Co., Toledo, Ohio 
BFC-Bernard Franklin Co., Phila., Pi!> 
Birtcher Corp., Monterey Park, Cal. 
Bossert MIg. CorP., Utica, N.Y. , 
Brooks & Perkins, Inc., Livonia, Mich. '. 
Bud Radio, Inc., Willoughby, Ohio 
Chassis-Trak, Inc., Indianapolis, Ind. 
Circuit Structures Lab., Burbank, Calif. 
Control Prods. Corp., Chicago, III. 
Danco Metal Products, ·Inc., Westlake, 

Ohio 
Data Technology Corp., palo ,Alto, Cal 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Donnelly Mfg. Co., Waltham, Mass. 
Eljay Corp., Columbia, Md. 
Elzee Metal Prods .. Co., Inc., Brooklyn; 

N.Y. 
Enclosure Corp., Pennsauken, N.J, 
Erie Artisan Corp, Cleveland, Ohio 
EugeQe 'Engrg" Co., Inc., Rockland, Mass. 
Extrudonics Co., New BrunswiCk, N.J. 
Falstrom Co., PassaiC, N.J. 
Fanstee.l.lnc:, N Chicago,. III. 
Feiner, P."& Sons, Inc., New York, N.Y. 
GAF Corp., New.York, N.Y. 
Glar-Ban Corp., Buffalo, N.Y. 
Golding Mfg. Co., N. Arlington, N.J .. 
Granite .State Machine Co., Inc., 

Manchester, NH 
GTE, Sylvania Inc., Danvers, Mass. 
Gyrotronics,lnc.,.Asbury,Park, N.J. 
Hammond MIg. Co:, Ltd., Guelph, Ont., 

Can. . 
Heeger, !J1c., Los Angeles, .Calil. 
HOlbroo1<-Merrill Co" Sunnyvale, Cal. 
Hughes-Treitler Mfg. Corp., Garden City, 

N.Y. 
Jan Hardware ·Mlg. Co., Inc., Long .Island 

City, NY. 
Keystone Micro Scan., Boston, Mass. 
Kinetron Corp., Asbury. Park; N.J. 

Radiation Sys., Inc., McLean, Va .. 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Robinson-Nugent;· New' Albany, Ind. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Rowe L. L. Co., Boston, Mass. 
SKG Assocs., Inc., Boston, Mass. 
Strandberg' Engrg. Labs., Inc., Greensboro, 

N.C. 
Templet Ind., Inc., Plainview, N.Y. 
Titchener, E.H: & Co., Binghamton, N.Y. 
Tyco Precision Fabricators Div., Garden 

City Park, N.Y. 
Vent-Rak, Inc., Indianapolis, Ind. 
WabecElctrns., Inc" Philadelphia, Pa. 
Watson Mfg. Co., Inc., Jamestown, N.Y. 
Wilmer MIg. Co., BeltsVille, Md. 
Zero Mfg. Co., Burbank, Cal. 

Chassls'SlIdes-See Slides, 
Cabinet, Chassis & Drawer 

Checkers...:..$ee Analyzers; 
Testers-:-Vol1 

Chemically Milled Parts-See 
Metal Parts,. Chemically Milled 

Chemicals, Anti~Statlc-See 
Coatings, Anti-Static 

Chemicals, Degreaslng-See 
Cleaners & Solvents 

Chemicals,Dehumidlfying 
Aluminum .Co.America, Pittsburgh, Pa. 
Atomergic Chemetals, Carle Place, N.Y. 
Barium & Chems., Inc., Steubenville, Ohio 
Dow Chemical Co., Midland, Mich. 
LPS Research Labs., Los Angeles, Cal. 
·Merix Chern. Co., Chicago, III. 
Pall Trinity Micro Corp., Cortland, N.Y: 
Union' Carbide, Chemicals & Plastics; New' 

York, N.Y. 

Chemicals, Electroplating 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Allied Chemical Corp., Morristown, N.J. 
American Smelting & Relining Co., New 

York, N.Y. " 
Arnold Labs., N. Hollywood, Cal. " 
Atomergic Chemetals, Carle Place; N.Y. 
Baker, J.T. Chemical Co., Phillipsburg; 

N.J. .. . 
Barco Chem. Prods. Co., Chicago, III. 
Barium & Chems., Inc., Steubenville, Ohio 
"City Chemical Corp., New York, N.Y.' 
. Colonial Alloys, Phila., Pa. . 
ConverSion Chern. 'Corp., Rockville, Conn. 
Dow Chemical Co., Midland, Mich .. 
. DuBois Chems., Cincinnati, Ohio 
Dynachem Corp., Santa Fe Springs, Cal. 
E.1. DuPont DeNemours & Co.,. 

Wilmington, Del. 
Elctrn. Space Prods., Los Angeles, Cal. 
Enthone, Inc., New Haven,. Conn. 
Fairmount Chern. Co.", Inc., Newark, N.J. 
Fidelity Chern. Prods. Corp., Newark, N.J. 
GAF Corp., New York, N.Y. 
Harshaw Chern. Co., Cleveland, Ohio 
Hunt, Philip A. Chemical Corp., Plliisades 

Pk., N.J. 
LEA Mfg. Co., Waterbury, Conn 

. London Chemical Co., Bensenville; III. 
M & T Chemicals Inc., Rahway, N.J. 
Mac Dermid, Inc., Waterbury, Conn. 
Materials Development, Los Angeles, Cal. 
Matthey Bishop inc., Malvern, Pa. 
Metaplast Electrochemicals, Bronx, N.Y. 
Nitine, Inc., Clifton, N.J. 
Oaki!e Prods., Inc., Berkeley Hgts., N.J. 
Octagon Process, Inc., Edge"!ater, N.J. 
Richardson Co., Des Plaines, ""I. 
Sel-Rex Corp., Nutley, N.J. Lear Siegler, Inc., Santa Monica, Calif. 

Lyn9h, R.H. Mfg. Co., S. San Gabriel, ~ Selectrons, Ltd., New York, N.Y. 
Calff. 

Mechanical Engraving Co., Inc., Bronx, 
N.Y. 

Metal Works, Inc., Hermann,Mo. 
Mid-West Metal Prods., Kansas City, 

Kans. . 
Mobil Elctr.ns., Inc., Anderson, Ind. 
Muckle Mfg. Co., Owatonna, Minn. 
Pabst Engineering Equipment Co., Inc .. 

Elizabeth, N.J. 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. • 

Silco Metachemical, Cleveland, Ohio 
TechniC, Inc., Providence, R.I. . 
Union Carbide, Chemicals & PlastiCS, New 

York, N.Y. 
Uniroyal, Inc., New York; N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. . . 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 

Chemicals, Epoxy Stripping 
Applied Plastics Co., EI Segundo, Cal. 
Arnold labs., N. Hollywood, Cal. 
Clarkson Labs., Inc., Camden, N.J. 
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Conversion Chern. Corp., Rockville, Conn: 
DuBois Chems.,Cincinnati~ Ohio 
Dynaloy, Inc., Hanover, N.J. 
Hardman Inc., Belleville, N.J, 
LEA Mfg,. Co:, Waterbury, Conn 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. . 
Nitine, Inc .. , Clifton, N.J. 
Octagon Procass, Inc., Edgewater, N.J. 
Pennwalt Corp., Phil a., Pa, 
Ram Chem.s., Gardena, Cam. 

Chemicals, Etching 
Acton Assocs., Pittston, Pa. 
Allaco Prods., Braintree, Mass. 
Allied Chemical Corp., MorriStown, N.J. 
Alpha Metals, Inc., Jersey City, N.J. 
Applied Plastics Co., EI Seguildo, Cal. 
Arnold labs., N. Hollywood, Cal. 
Atomerglc Chemetals, Carle Place, N.Y. 
Baker, J.T. Chemical Co., Phillipsburg, 

N.J. 
Braun, H., Tool & lristr. Co., HawthornE!, 

N.J. . 
Chemplast, Inc., Wayi,e; N.J. 
City Chemical Corp., New York, N;Y. 
Clarkson Labs., Inc., Camden, N.J. 
Colonial AlloyS, Phila., Pa. . 
Conversion Chern. Corp., RockVille, Conn. 
Dow Chemical Co., Midland, Mich. . 
DuBois Chems., CinCinnati, Ohio 
E.I. DuPont DeNemours & Co., ' 

Wilmington, Del. 
Elctm. Space' Prods., Los Angeles, Cal. 
Enlhone, Inc., New Haven, Conn .. 
Fairmount Chern. Co., Inc., Newark .. N.J. 
Fidelity Chern. Prods. Corp., Newark, N.J. 
GAF Corp., New York, N.Y. 
Gates, Geo. W. & Co., Franklin Sq., N.Y. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hunt, Philip A.· Chemical Corp., Palisades 

Pk., N.J. 
Injectorall Elctms. Corp., Great Neck, N.Y. 
KeproCir. Sys., Inc., SI. Louis, Mo. 
Mac Dermid, Inc., Waterbury, COM. 
. Mackay, A.D., Inc., New York, N.Y. 
Miller-Stephenson Chem. Co., Inc., 

Danbury,. Conn. 
Nitine, ,Inc., Clifton, N.J. 
Oakite Prods., Inc., Berkeley Hgts., N,J. 
Octagon Process,Jnc., Edgewater, N.J. 
Packaged Resins Co., Braintree, Mass. 
Pennwalt Corp., Phila., Pa. 
Phoenix Materials Corp'.;Kitlilnning; Pa. 
Selectrons, Ltd., New York; N.Y. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Union Carbide,. Chemicals & Plastics, New 

York, N.Y. . 

Chemicals, Funglcidal-See 
Coatings, fungicidal 

Chemicals, Luminescent 
RCA Elc!rns. Comps., Harrison, N.J. 
Allied Chemical Corp., Morristown, N.J. 
Atomergic Chemetals, Carle Place, N.Y. 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Light Prods.: Chicago, III. 
Bycoski, Casmir T., Inc., Hartford, Conn. 
Canrad PreCision Inds., Inc., Pelham, N.Y. 
Cerac; .Inc., Butler, Wisc.. . .' 
Dynachem Corp., Santa Fe Springs, Cal. 
E.I. DuPont DeNemours &. Co., . 

Wllmlngton";·Del. . 
Elctm. Space ·prods., Los Angeles, Cal. 
General Elec. Co., Cleveland, Ohio 
Mackay, A.D., Inc., New York, N.Y. 
Shannon Luminous Mal'ls., Hollywood, " 

Cal. 
Stroblite Co., hic.; New York, N,Y. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
United Mineral & Chern. Corp., New York". 

N.Y. 
Var-lac-Oid Chemical Co., Elizabeth, N.J. 

Chemicals, Metal Stripping 
Arnold Labs., N. Hollywood; Cal. 
Bycoski, Casmlr T., Inc., Hartford, Conn. 
Clarkson labs.;lnc:, Caniden, N.J, 
Conversion Chern. Corp., Rockville, Conn. 

'DuBois Chems., Cincinnati, Ohio 
Dynachem Corp., Santa Fe Springs, Cili. 
Enthone, Inc., New Haven; COI)n.· 
Fidelity Chern. Prods. Corp., Newark, N.J. 
GAF Corp., New York, N.Y. 
Hunt, Philip A. Chemical Corp., Palisades 

Pk., N.J. 
Isochem Resins Co., Uncoln, R.I. 

LEA MIg. Co., Waterbury, Conn 
Mac Dermid, Inc., Waterbury, Conn. 
Nitine, Inc., Clifton, N.J. 
Octagon Procass, Inc., Edgewaier, N,J. 
Pe~nwatt Corp., Phila., Pa. . 
Richardson Co., Des Plaines, III. 
Sel-Rex Corp., Nutley, N.J. 

Chemicals, Photosensitive 
RCA Elctms.· Camps., HarrIsOIi, N.J; 
Allied Chemical Corp., Morristown, N,J, 
Atomergic Chemetals, Carle Place, N.Y. 
Bycoski, Casmir T.;lno., Hartford, Conn. 
City Chlimical Corp" New York, N,Y. 
"Dow Chemical Co., Midland; Mich. 
Dynachem Corp., Saitta Fe Springs, Cal. 
Dynaloy, Inc., Hanover, N.J. 
Elctrn. Space Prods., Los Angeles, Cal. 
Elchomalic, Inc., Waltham, Mass .. 
Fairmount Chern. Co" Inc., Newark; N.J. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania, Inc;, Towanda, Pa. 
Hunt, Philip A, Chernlcal CorP., Palisades 

Pk., N.J. 
Kepro Cir. Sys., Inc., St.·Louis, Mo. 
Mackay, A.D., Inc., New York, N.Y. 
Materials for Elctms., Inc.,. Jam&;ica, N.Y. 
Miller-Stephenson Chern. Co., Inc., 

Danbury, Conn.' 
Moore.John B, Corp., So. AmbOy, N.J. 
Nitine, Inc., Clifton, N.J. 
Oplicon Chem., Palos Verdes Peninsute, 

Cal. 
Var-lac-Oid Chemical Co" Elizabeth, N.J. 

Chemicals, Semiconductor 
(Production) 

GC Elctms., Rockford, IA. 
Alpha Metals, Inc., JerSey City, N.J. 
Atomergic Chemetals, Carle Place, N.Y. 
Baker, J.T. Chemical Co., .Phlllipsburg, 

N.J, .' 
Bram Metallurgical-Chem., Phila., PiI, 
Carac, Inc., Butler, Wisc. 
CGS Units, Inc., Rochester, N.Y. 
Dynachem Corp., Santa Fe Springs. Cat 
Elctm. Space Prods., Los Angeles, Cal .. ' 
Etchomatic, InC., Waltham, Mass: 
Hunt, Philip A. Chemical Corp .. Palisades 

Pk., N.J. 
lsochem Resins Co., Lincoln, R.I. 
Kerr-McGee Chem. Corp., Oklahqrna Oity, 

Okla. 
Mackay, A.D., Inc., New York, N.Y. 
Materials Development,Lo~ Angeles, Cal. 
Materials ReSch. Corp., OrangebUrg, N.Y. 
Nitine, Inc., Clifton, N.J. 
Octagon Process, Inc., Edgewater, N.J • 
Phoenix Materials Corp., Kittahnlng, Pa. 
RCA Solid State Div., Somerville,. N.J •. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. . 
Var-lac-Old Chemical Co:, Elizabeth, N.J. 

Chemicals, Wire Stripping 
GC Elctms., RockfOrd, III. 
Acme Chemical & Insulation Co.: New 

Haven, Conn. 
Allied Chemical Corp., Morristown, N.J. 
Arnold Labs., N. Hollywood, Cal, 
Clarkson Labs., Inc., Camden, N.J. 
Division Lead Co., Summit, III. 
Dow Chemical Co., Midland, Mich. 
DuBois Chems., Cincinnati, Ohio 
Dynaloy, Inc., Hanover, N.J.' 
Eraser Co., Syracuse, N.Y. 
Etchomatic, Inc., Waltham, Mass. 
Fidelity Chern. Prods. Corp., Newark, N.J. 
GAF Corp.; New York, N.Y. 
lsochem Resins Co., Lincoln, R.I, 
LEA MIg. Co., Waterbury, Cohn 
London Chemical Co., Bensenvllle,lII. 
Methode Elctrns., Inc., Chicago, III. 
Miller-Stephenson Chern. Co., Inc., 

Dilnbury, Conn. 
Mona Inds., Inc., Paterson, N.J. ' 
Nitine, Inc., Clifton, N.J .. ' 
Oakite Prods., Inc., Barkeley Hgts., N.J. 
Octagon Process, Inc., Edgewater, N.J. 
Siemens Corp., Camps. DiY., Iselin, N.J. 
Wybar Elctms., Inc., Syracuse,N.Y. 

Chestsets-See. Handsets, 
Chestsets & Operator Sets-:
Vol 1 

Chips, Capacitor-See 
Capacitors, Chip 
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PRODUCT INDEX & DIRECTORY (Vol. 3) Clamps & Clips, Cable-Also See Wire & Cable Ties 
Chips, IC-See Circuits, 

Integrated, Silicon Monolithic, 
Unpackaged Chips-Vol 2 

Chips, Transistor-See 
Transistors, Chip Unpackaged 
-Vol 2 

Chokes, A-F-See COils, A-F 

Chokes, Air Core, DC 
Ferrodyne corp., Venice, Calif. 
Hlpotronlca, Inc., Brewster, N.Y. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Coral Magnetics Co., Farmingdale, N.Y. 
Eastem Co., North Branch, N.J. 
Elctm. COils, Springfield, Mass. 
Hammond Mfg. Co., Ltd., Guelph, anI., 

Can. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Magnavolt Inc., Yonkers, N.Y. 
National Moldite, Newark, N.J. 
Polyphase Instr. Co., Bridgeport, Pa. 
Tranex, Inc., Mountain View, Cal. 
Transrex Div., Torrance, Cal. 

Chokes, Filter 
Dale Elctms., Inc., Yankton, S.D. 
Del Elctrns. Corp., MI. Vemon, N.Y. 
Douglas Randall Div., Pawcatuck, Corin. 
Electronic Resch. Assocs., Cedar 

Grove, N.J. 
Ferrodyne Corp., Venice, Calif .•• p 2951 
Lembdr Elctms., Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y. 

North Elec. Co., Galion, Ohio 
Ohmite Mfg. Co., Skokie, III. 

p 2958 

Plco Elctms Inc., Mount Vemon, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of. TRW 

Inc., New York, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
Barwood Elctms., Inc., Glendale, Cal. 
B.H. Inds., Los Angeles, Cal. 
Cambridge Thermionic, Cambridge, Mass 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Custom Coil Co., Zanesville, Ohio 
Eastern Co., North Branch, N.J. 
Eastern Delta Corp., Fair Lawn, N.J. 

. Electrical Windings, Inc., Chicago, III. 
Elctrn. Coils, Springfield, Mass. 
Endicott Coil Co., Binghamton, N.Y. 
General Instr. Corp., Chicopee, Mass. 
Green Rectifier Corp., Fair Lawn, N.J. 
Hammond Mfg. Co., Ltd., Guelph, anI., 

Can. 
Johnson Elec. Coil Co., Elmhurst, III. 
LectroMagnetics, Los Angeles, Cal. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, Cai 

. TDK Elctrns. Corp., Long Island City, N.Y. 
Tranex, Inc., Mountain View, Cal. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 

Chokes, R-F 
ADC Prods., Minneapolis, Minn. 
A.LA. Inds., Inc., Harrison, N.Y ... p 1645 
Automatic COil, New Hyde Pk., N.Y. 
Caddel-Bums Mfg. Co., Inc., Mineola, N. 

Y ............................................... p 2484,2485 
Dale Elctrns., Inc., Yankton, S.D. p 2489 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Ferrodyne Corp., Venice, Calif. 
JFD Elctms.tSub. Riker-Maxson, Bklyn., 

N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Lambda Elctrns., Melville, N.Y. 
Millen, James Mfg., Malden, Mass. 

p 2497 
Miller, J.W. Co., Compton, Cal. 

p 2493-2495 
Multltech Power Sys., Costa Mesa, Cal. 
Ohmite Mfg. Co~ Skokie, III. 
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Shallcross, Selma, N.C. 
Torotel, Inc., Grandview, Mo. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Varl-L Co., Inc., Denver, Colo ••••• p 1570 
Airco Speer Elctrns., Nogales, Ariz. 
Aladdin Elctrns., Nashville, Tenn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. . 
Barker & Williamson, Bristol, Pa. 
B.H. Inds., Los Angeles, Cal. 
Boums Pacific MagnetiC Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
Cambridge ThermioniC, Cambridge, Mass 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Collins Radio Co., Newport Beach, Calif. 
Core-Tronics, Inc., Orange, N.J. 
Dittmore-Freimutih Corp., Milwaukee, Wisc. 
Eastem Co., North Branch, N.J. 
Electro Assemblies, Inc., Chicago, III. 
Elctrn. Coils, Springfield, Mass. 
Endicott Coil Co., Binghamton, N.Y. 

. Ferranti Ltci., Hollinwood, Lancs., England 
General Instr. Corp., Chicopee', Mass. 
Hammond Mfg. Co., Ltd., Guelph, anI., 

Can. 
Industrial Microwave, Scotch Plains, N.J. 
LectroMagnetics, Los Angeles, Cal. 
Linell Engrg. Corp., Chicago, III. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Morey Corp, Downers Grove, III. 
Olektron Corp., Dudley, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Inc., MinneapoliS, Minn 
Pulse Engrg., Inc., San Diego, Cal. 
Redman Elctrns. Corp., Enfield, Conn. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Smallwood, S.G., Ltd., Kitchener, anI., 

Canada 
Standard Winding Co., Newsburgh, N.Y. 
Stanford Applied Engrg., Santa Clara, Cal. 
Syscon Int'l., Inc., So. Bend, Ind. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Vanguard Elctrns., Inglewood, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va: . 
Wilco Corp., Indianapolis, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Chokes, Swinging 
ACDC Elctrns., OceanSide, Cal. 
ADC Prods., MinneapoliS, Minn. 
Coast Coli Co., Los Angeles, Calif. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
JFD Elctrns.tS"b. Riker-Maxson, Bklyn~ 

N.Y. 
Lambda Elctrns., Melville, N.Y. 
Ught Elec. Corp., Rancocas, N.J. 
Mlcrotran Co., Valley Stream, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
North Elec. Co., Galion, Ohio 
NWL Transformers, Trenton, N.J. 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. p 2974 
Torwico Elctms., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc~ Carmel, Ind. 
AIlec, Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Barwood Elctrns., Inc., Glendale, Cal. 
Berkshire Transformer Corp., Kent, Conn. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale; N.J. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Eastern Co., North Branch; N.J. 
Eastern Delta Corp., Fair Lawn, N.J. 
Electrical Windings, Inc., Chicago, III. 
Elgin Elctrns., Waterford, Pa. 
Epco Prods., Inc., Wallkill, N.Y. 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Green Rectifier Corp., Fair Lawn, N.J. 
Hammond Mfg. Co., Ltd., Guelph, ant., 

Can. 
Johnson Elec. Coil Co". Elmhurst, III. 

Mag-Con Engrg. Co., SI. Paul, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Nat'l. Coil Co., Douglas, Ariz. 
Oeco Corp., Portland, are. 
Peerless Elec. Prods., Anaheim, Cal. 
Pem Mach. Tool Co., Inc., Cranford, N.J. 
Polyphase Instr. Co., Bridgeport, Pa. 
Raytheon Co., Waltiham, Mass. 
Sartron, Inc .. Newberg, are. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Tranex, Inc., Mountain View, Cal. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Tresco an Aydin Co., Phila .. Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Chokes, Waveguide-
See Vol 2 

Choppers-See Vol 2 

Choppers, Photo-See 
Choppers-Vol 2 

Chromatographs-See 
Analyzers, Gas-Vol 1 

Chronographs-See 
Recorders, Timing-Vol 1 

Chronometers-See Vol 1 

Circuit Analyzers-See 
Testers, Signal Tracing-
Vol 1 

Circuit Board Boxes-See 
Boxes, Component . 
(Subassembly Handling) 

Circuit Board Holders, Jig 
Type-See Holders, Circuit 
Board 

Circuit Board Racks-See 
Racks, Circ!Jit Board 

Circuit Boards, Stamped 
(Without Components)
See Vol 2 

Circuit Breakers-See Vol 2 

Circuit Linearity Comparators 
-See Comparators, Circuit 
Linearity-Vol 1 

Circuit Testers-See Testers, 
Signal Tracing-Vol 1 

Circuits, Flexible-See Vol 2 

Circuits, Hybrid, Thick Film
See Vol 2 

Circuits, Hybrid, Thin-Fllm
See Vol 2 

Circuits, Integrated, Metal 
Oxide Semiconductor (Mos) 
-See Vol 2 

Circuits, Integrated, Digital
See Vol 2 

Circuits, Integrated, Linear
See Vol 2 

CirCUits, Integrated, Silicon· 
Monolithic, Unpackaged 
Chips-See Vol 2 

Circuits, Large Scale 
Integration (LSI)-See Vol 2 

Circuits, Logic Computer
See Cards, logic; Circuits, 
Hybrid; Circuits, Integrated; 
Modules, logic-Vol 1 

Circuits, Medium Scale 
Integration (MSI)-See Vol 2 

Circuits, Miniature (Cordwood 
etc.)-See Vol 2 

For addresses see YELLOW SECTION 

Circuits, Multilayer-See 
Printed Circuits, Multilayer
Vol 2 

Circuits, Printed (With 
Components)-,;See Cards, 
Linear Function-Vol 2 

Circuits, Thick-Fllm-See 
Circuits, Hybrid, Thick-Film
Vol 2 

Circuits, Thin-Fllm-See 
Circuits, Hybrid, Thin-Film~ 
Vol 2 

Circuits, Woven Wlre-See 
Cloth, Woven Wire-Vol 2 

Circulators, Ferrite-See Vol 2 

Clamps & Clips, Cable-Also 
See Wire & Cable Ties 

Amphenol Cadre Dlv., EndlcoH, N.Y; 
Amphenol Connector Dlv., BrOadview, 

III ..................................... P 2582,2583,2588 
Amphenol Sales Div., Broadview, ilL 

p 2582,2583;2588 
Augat Inc., AHleboro, Mass. 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Daburn ElctrnB. & Cable Corp., Bronx, 

N.Y. 
E-Z Hook, Test Prods., Arcadia, Cal. 

p2622 
GC Elctms., Rockford, III. 
Pandult Corp., Tinley Pk., III ......... P 3047 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Transcon Mfg, Co., Dallas, Tex. 

p 3064,3065 
VemalineProds.Co •• Wyckoff, N.J. 
Accurate Elctms. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Alloys Unlimned, Inc., Encino, Calif. 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Budwig Mfg. Co., Ramona, Calif. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Cole-Hersee Co., S. Boston, Mass. 
Connectrol Corp., New York, N Y 
E.C.P. Corp., Cleveland, Ohio 
Electrovert, Inc .. MI. Vemon, N.Y. 
Fastex Div., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago, III. 
Glenair, Inc., Glendale, Calif. 
Globe Plastics, Pomona, Cal. 
Gries Reproducer Co., New Rochelle, N.Y. 
Heyman Mfg. Co., Kenilworth, N.J. 
Holub Inds., Inc., Sycamore, III. 
lco/Rally, Palo Alto, Cal. 
Ideal-Hellermann Can., Ltd., Ajax, anI., 

Can. 
Keystone Elctms. Corp., New York, N.Y. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
Larson Charles O. Co., Sterling, III. 
Miller Dial, EI Monte, Calif. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Preformed Line Prods .. Co., Cleveland; 

Ohio 
Pries & Rutzebeck, Hayward, Cal~. 
Shigoto Inds., Ltd., New York, N.Y. 
Shur-Lok Corp., Santa Ana, Cal~. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
SKG Assocs., Inc., Boston, Mass. 
Superior Continental Corp., Hickory, N.C. 
Switchcraft, Inc., Chicago, III. 
TA Mfg. Corp., Los ~ngeles, Cal. 
Teledyne Positive Connector, Ansonia, 

Conn. 
Templet Ind., Inc., Plainview, N.Y. 
Thomas & Betts Co., Elizabetih, N.J. 
3M Co., St. Paul, Minn. 
Tinnerman Div., Cleveland, Ohio 
Triple-A Specialty Co., Chicago, III. 
Tyton Corp., Milwaukee, Wisc. 
Utilities Svc. Co., Allentown, Pa. 
Waldom Elctrns., Inc., Chicago, III. 
Weckesser Co., Inc., Chicago, III. 
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Clamps & Clips, Cable-Also See Wire & Cable Ties (confd) PRODUCT INDEX & DIRECTORY (Vol;: 3) 
Whitaker Cable Corp .• N. Kansas City. 

Mo. 
Zeus Ind'l. PrOds .• Raritan. N.J. 

Clamps, Component 
Augat Inc., Attleboro, Mass. 
Deburn Elctms. " Cable Corp., Bronx, 

N.Y. 
FAE Inatr. Corp., Huntlngt.on Sts., N.Y. 

.' P 1587 
Millen, ··James Mfg., Malden, Mass. 

p 1999 
Mueller .Elec. Co., Clev.eland, OhIo 

p2649 
Parldult ·Corp., Tinley Pk., III. 
Pr8clillon Mechanisms, Westbury; N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Traruicon Mfg. Co., Dallas, Tex... p 3066 
. Accurate Elctrns. Corp .• Elyria. Ohio 
Accurate Spring & Wire Forming. River 

Grove. III. 
Aeroquip Gorp .• Jackson; Mich. 
Auto'Swage Products. Inc .• Shelton. Conn. 
Beman Mfg .• Inc .• New Cumberland. Pa: 
Betzelt GMBH. Trogerstr .. 32. W. Germany 
Bimbach Co .• Inc .• Freeport.N.Y, 
Birtcher Corp .• Monterey Park. Cal. . 
Central Scientific Co., Chicago. III. 
Connectrol Corp .• New York; N Y 
Dynamic Gear. Ft. Lauderdale, Fla. 
Electrovert. Inc .• ,Mt. Vernon. N.Y. 
Hecht Rubber Corp .• Jacksonville. Fla. 
Hunter Spring. Hatfield. Pa 
Instru-Lee Corp .• Mt. Vernon. N.Y. 
Int'l. Elctrn. Resch .• Burbank; Cal. 
Kestler Elctrns .• Temple City. Cal 
Keystone Elctrns. Corp .• New York. N.Y. 
Kwlkset Powdered Metal Prods .• Anaheim. 

Cal. 
Naugler Engrg .• Inc .• Beverly. Mass. 
Norelcom Inds., Inc .• Farmingdale. N.Y. 
O'Hara Metal Prods. Co .• San Francisco. 

Calif. 
Royal Inds. EI Segundo. Calif 
Sarrlarius •. Inc .• Derby. Conn. 
Seastrom Mfg .. Co. Inc., Glendale. Cal. 
SECS. Inc .• Long ·Island City. N.Y. 
Shur-Lok Corp .• Sl1fIta Ana. Calif. 
Sjoberg. C. & Son. Inc., Cranston. R.I. 
SKG Assoes .• Inc .• Boston. Mass. 
Stav.er Co .• Inc .• Bay Shore, N.Y. 
Sterling Instr .• New Hyde Pk., NY 

'Stock Drive Prods .• New Hyde Pk.; N.Y .. 
Stop Components. Inc .• Freeport. N.Y. 
TA Mfg. Corp .• Los Angeles. Cal. 
Templet Ind .• Inc .• Plainview, N.Y. 
Tinnerman·Div .• Cleveland. Ol1io 
Waldom Elctrns.,'lnc'i Chicago •. III. 
Weckesser Co .• Inc .• Chicago, III. 
Western Coil & Elec. Co .• Racine. Wisc. 

Clamps, Servo-See Vol 2 

Clean Room Equipment & 
Supplles·Also See Work 
Stations, Clean, Dust~Free
See Vol 1 

Clean Rooms-See Rooms, 
Clean, Dust-Free-VoI1 

Cleaners & Solvents 
GO Elctms., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y ... p 2941 
Mulllcore Slil. Corp., Westbury, N.Y. 
Acton Assocs., Pittston. Pa. 
Allied Chemical Corp .• Morristown. N.J. 
Allied Elctrnli. Corp .• Chicago. III. 
Alpha Metals. Inc .• Jersey City. N.J. 
Amicon Corp .• Lexington. Mass. 
Applied Plastics Co .• EI Segundo. Cal. 
Aremco Prods .• Inc., Briarcliff Manor. N.Y. 
Arnold Labs .• N. Hollywood. Cal. 
Atlas Coverall & Uniform Supply, LA., 

Cal. . 
Bacon Inds.. Watertown. Mass. 
Baker. J.T. Chemical Co .• Phillipsburg. 

N.J. ". 
Barco Chem.Prods. Co .• Chicago, III. 
Baron·Blakeslee. Inc., Chicago; III. 
Bendix Corp .• Davenport. Iowa 
Borden Chemical Co .• Norristown. Pa. 
Branson Instruments Co., Stamford. Conn. 
Brulin & Co .• Indianapolis. Ind. 
Caig Labs .• Inc .• Westbury; N.Y. 
Carter's Ink Co .• Cambridge. Mass. 
Cerac. Inc .• Butler. Wisc. 
Chemtronies. Inc .• Brooklyn. N.Y. 

2032 

City Chemical Corp .• New York. N.Y. 
Clarkson LabS .• Inc;. Camden. N.J. 
Cobehn. Inc .• Fairfield. N.J. 
Colonial Alloys. Phila .• Pa. 
Communications Tech. Corp .• Los 

Angeles, Cal. 
Conap. Inc .• Allegany, N.Y. 
Conversion Chem. Corp .• Rockville. Conn. 
DoAIl Co .• Des Plaines. III. 
Dolph, John C. Co., Monmouth Junction. 

N.J. 
Dow Chemical Co .• Midland, Mich. 
DuBois.Chems .• CinCinnati, Ohio 
Dynachem Corp .• Santa Fe Springs. Cal. 
Dynaloy. Inc .• Hanover. N.J; 
Dynasonics Corp .• Pipestone. Minn. 
Eastman Chem. Prods., .Kingsport. Tenn. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
-Elctrn. Chemical Corp .• Jersey City. N.J. 
Electronic Engrs .• Inc .• Chicago. III. 
Elctrn. Space Prods., Los Angeles, Cal. 
Enthone, Inc .• New Haven. Conn. 
Fidelity Chem. Prods. Corp .• Newark. N.J. 
Formulabs Ind'1. Inks. Escondido. Cal. 
Friend's Mfg .• Williamstown. N.J. 
Fuller-O'Brien Corp .. Menlo Park. Calif. 
GAF Corp .• New York, N.Y. 
Gagne Assoes .• Inc .• Binghamton .. N.Y. 
Hardman Inc .• Belleville. N.J. 
Hecht Rubber Corp .• Jacksonville. Fla. 

,Heeger. Inc .• Los Angeles. Calif. 
Hollis Engrg., Inc .• Nashua. N.H. 
Houghton. EF. & Co .• Philadelphia. Pa. 
Humble Oil &' Refining Co .• Houston. Tex. 

. Hunt, Philip A. Chemical Corp .• Palisades 
Pk .• N.J. 

Industrial Formulations. Plainview, N.Y. 
Injectorall Elctrns. Corp .• Great Neck. N.Y. 
Isochem Resins Co .• Lincoln. R.I. 
Kester Solder Co. Chicago; III. 
L & R Mfg. Co., Kearny. N.J. 
LEA Mfg. Co., Waterbury. Conn 
Loctite Corp .• Newington. Conn. 
London Chemical Co.; Bensenville. III. 
LPS Research Labs:. Los Angeles, Cal. • 
M & T Chemicals Inc .• Rahway. N.J. 
Mac Dermid. Inc .• Waterbury, Conn. 
Magnaflux Corp .• Chicago; III. 
Merix Chem. Co., Chicago. III. 
Miller. Harry Corp .• Philadelphia. Pa. 
Miller·Stephenson Chem: Co., Inc .• 

Danbury, Conn. 
Moore John B. Corp., So. Amboy. N.J. 
Neumade Prods. Corp .• Scarsdale, N.Y. 
N.Y. Testing Labs .• Inc., Westbury; N.Y. 
Nitine, Inc .• Clifton. N.J. 
Nopca Chem. Div .• Morristown. NJ 
Norelcom Inds .• Inc .• Farmingdale, N.Y. 
Nuclear Equip. Chem. Corp .• Farmingdale, 

N.Y. 
Oakite Prods .• Inc .• Berkeley Hgts .• N.J. 
Octagon Process. Inc .• Edgewater. N.J. 
Pennwalt Corp .• Phila .• Pa. 
Philadelphia Quartz Co .• Phila .• Pa. 
Phillips Mfg. Co .• Chicago. III: 
Pro-Chem. Inc .• Cleveland. Ohio 
R-Columbia Prods .• Inc .• Highland Park. III. 
Ram Chems .• Gardena. Calif. 
Randolph Prods. Co .• Carlstadt. N.J. , 
Rawn Co .• Inc., Spooner, Wisc. 
Rogers Anti·Static Chems., Inc .• Chicago, 

III. 
Sara Scientific Co .• San FranCisco, Calif. 
Shanda Labs .• Closter. N.J. . 
Sprayon Prods .• Inc., Bedford Hgts .• Ohio 
Superior Flux & Mfg., Cleveland. Ohio . 
Techn~ Tool. Inc .• Philadelphia, Pa. 
Ultra Sonic Inds .• Lindenhurst, N.Y. 
Union Carbide. Chemicals & Plasties. New 

York, N.Y. . 
Westinghouse Elec .• Sykesville, Md. 

Cleaners, Mechanical, 
Magnetic Tape-See Vol 1 

Cleaners, Ultrasonic-
See Vol 1 

Cleaners & Filters, Air..:...see 
Air Cleaners & Filters 

Cleaning & Filtering 
Equipment, Liquid-
See Vol 1 

Clip Insulators-See 
Insulators, Test & Battery Clip, 

Clips, Alligator. . 
Dabum Elctrns. " Cabfe Corp., BrOnx, 

N.Y. . 
Elctrn. MoldIng Corp., Woonsocket. R.I. 
GC Elctrns., Rockford, III. 
Grayhill, Inc., laGrange, III. 
Ind·l. DevIces, Edgewater, N.J. 
Mueller Elec. Co., Cleveland, OhIo 

I. p 2649 
NatIonal Tel-Tronlcs Corp:, Great Neck, 

N.Y ......................... ; ......................... P 2650 
Pomona Elctms; Co., Inc., Pomona, Cal. 

p 2668,2671,2701 
Rye Inds., Inc •• Mamaroneck, N.Y. 

. . P 2708 
Showa Musen Kogyo Co.,' Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., 'Inc., Bklyn., !!I.Y. 

. . p 27.16 
Amatom Elctrn. Hardware. New Rochelle, 

N.Y. 
American Pamcor. Inc .• Paoli.·Pa 
Beman Mfg .• Inc:. New Cumberland. Pa. 
Bimbach Co .• Inc .• Freeport. N.Y. 
Components Specialties. Inc .• Freeport. 

N.Y. . .. 

. Federal Screw Prods .• Inc .• Chicago. IIi.
IE Mfg. Co .• Chicago, III. 
Philmore Mfg. Co., RichmondHili. N.Y. 
Rodale Mfg. Co .• Inc .• Emmaus. (>a. 
Rystl Elctrns. Corp .• N. Miami Be.ach. Fla: 
Shigoto ·Inds .• Ltd .• New York. N.Y. 
Triple-A Specialty Co .• Chicago. III. 
Whitaker Cable Corp .• N. Kansas City. 

Mo . 
Workman Elctm. Prods .• Inc .• Sarasota. 

Fla. 

Clips, Battery 
Augat Inc., Attleboro, Mass. 
GC Elctrns., Rockford, III. 
Mueller Elec. Co., Cleveland, Ohio 
Shigoto Inds .• Ltd., New York, N.Y. 
Whitaker CableCorp .• N. Kansas City, 

Mo. . 

Clips, Board, Harne.ss 
E-Z Hook, Test Prods., Arcadia, .Cal. 

. P 2622 
National Tel-Tronlcs Corp., Great Neck, 

N.Y. . . 
Panduit Corp., Tinley' Pk., III. 
Smith, Hennan H., Inc., Bklyn., N.Y. 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Abadak Inds .• Inc .• Farmingdale, N.Y. 
Beman Mfg .• Inc., !'lew Cumberland. Pa. 
Electrovert. Inc., Mt. Vernon. N.Y. 
Fastex Div .• Des Plaines, III. 
Ico/Rally, Palo Alto. Cal. 
MacDonald & Co .• Glendale. Calif. 
Sjoberg. C. & Son. Inc .• Cranston. R.1. 
SKG Assocs .• Inc., Boston. Mass. 
Templet Ind .• Inc .• Plainview, N.Y. 
Thomas & Bells Co., Elizabeth. N.J. 
TInnerman Div .• Cleveland. Ohio 
Weckess~r Co .• Inc., Chicago. III. 
Zierick Mfg .. Corp., Mt. Kisco. N.Y. 

Connor Spring & Mfg. Co .• San Jose. Cal. 
EleetroYert. Inc .• Mt. Vernon. N.Y. 
Fastex Div .• Des Plaines. III. 
GTE Sylvania Inc., Warren. Pa. 
Inl'l. Elctrn. Resch .• Burbank. Cal. 
Kestler Elctrns .• Temple City. Cal 
Keystone Elctrns. Corp .• New York. N.Y. 
O'Hara Metal Prods. Co .• San Francisco. 

Calif. 
Seastrom Mfg. Co. Inc .• Glendale. Cal. 
Sjoberg. C. & Son. Inc .• Cranston; R.I. 
SKG Assoes .• Inc .• Boston. Mass. 
Staver Co., Inc .• Bay Shore. N.Y. 
Templet Ind .• Inc .• Plainview, N.Y. 
Tinnerman Div., Cleveland, Ohio 
Waldom Elctrns .• Inc., Chicago. III. 

Clips, Fahnestock, Spring 
Wire 

GC Elctrns., Rockford. III. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Acme Model Engrg. Co .• Ridgefield. N.J. 
Amatom Elctrn. Hardware. New Rochelle. 

N.Y. 
Birnbach Co .• Inc .• Freeport, N.Y. .' 
Federal Screw Prods .• Inc .• Chicago, III. 
Hunter Spring. Hatfield, Pa . 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Tinnerman Div .• Cleveland, Ohio 
Waldom Elctrns .• Inc .• Chicago, III. 
Zierick Mfg. Corp .• Mt. Kisco, N.Y. 

. Clips, Test 
Barnes Corp., Lansdowne, Pa. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
E-Z Hook, Test Prods., Arcadia, Cal. 

p 2621,2623 
Electro Sci. Inds., Portland, Ore. 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC Elctms., Rockford, III. 
Grayhlll, Inc., laGrange, III ......... ,. p 1915 
Ind·l. Devices, Edgewater, N.J •. 
Mueller Elec. Co •• Cleveland, OhIo 

p.2649 
Pomona Elctrns. Co., Inc., Pomona, cal. 

p 2662,2668,2672.2692,2694,2697,2701 
Rye Inds., Inc., Mamaroneck, N.Y. 

p 2708 
Shallcross, Selma, N.C. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vector Elctrn. Co., Inc., Sylmar, cal. 
Abacus Elctrns. Corp .• Dobbs Ferry. N.Y. 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Aerotronic Assoes .. Inc., Contoocook. N.H. 
Air-O-Tronics Prods .• Morrisville. N.Y. 
Amatom Elctrn. Hardware. New Rochelle. 

N.Y. 
Anchor Specialty Mfg .. Teterboro. N.J. 
Bemail Mfg .• Inc .• New Cumberland. Pa. 
Birnbach Co., Inc .• Freeport. N.Y. 
Contact. Inc .• Hudson. N.H. 
Daymarc Corp., Waltham. Mass: 
Eastern Specialty Co .• Philadelphia. Pa. 
Eby Sis. Co .• Jamaica. N.Y. 
Electraid, Inc .• Cambridge; Mass. 
IE Mfg. Co .• Chicago. III. Clips,Coinponent 

Augat Inc., Attleboro, Mass. 
Barnes Corp., Lansdowne, Pa. 

. Jettron Prods .• Hanover. N.J. 

Berg Elctrns., Inc., New Cumberland, 
P •• 

Oaburn Elctrns. " cable Corp., Bronx, 
N.Y. 

E-Z Hook, Test Prods., Arcadia, Cal. 
p 2622 

Elctrn. Molding Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III. 
Ind·l. Devices, Edgewater, N.J. 
National Tel-Tronics Corp., Great Neck, 

N.Y ........................................ ; .......... p·2650 
Rye Inds., IDC., Mamaroneck, N.Y. 

p 2708 
Smith, Herman. H., Inc., Bklyn., N.Y. 
Transcon·Mfg. Co., Dallas"Tex ••• p 3066 
Vector Elctrn. Co., Inc., Sy.lmar, cal. 
AAVID Engrg .• Inc., Laconia. N.H: 
Abacus Elctrns. Corp .• Dobbs Ferry, N.Y. 
Abadak Inds., Inc .• Far(llingdale, N.Y. 
Accurate Elctrns, Corp., Elyria .. Ohio 
Beman Mfg .• Inc .• New Cumberland. Pa. 
Birtcher Corp .• Monterey Park. Cal. 
Braun. H., Tool & Instr. Co .• Hawthorne. 

N.J. 
Cambridge Thermionic. Cambridge, Mass 
Connectrol Corp .• New York. N Y 

Keystone Elctrns. Corp .• New York, N.Y. 
Ostby & Barton Co .• Providence. R.I. 
Philmore Mfg, Co., Richmond HIli. N.Y. 
Pylon Co .• Inc., Attleboro. Mass. 
Rapid Specialties Co., Chicago. III. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Shigoto Inds .• Ltd .• New York, N.Y. 
Techni-Tool, Inc .• Philadelphia. Pa. 
Teradyne, Inc .• Boston. Mass. 
Whitaker Cable Corp .• N. Kansas City. 

Mo. .. .' 
Workman Elctrn. Prods .• Inc .• Sarasota. 
·Fla. 

Zierick Mfg. Corp., Mt. Kisco. N.Y. 

Clips, Transistor & Diode- . 
See Retainers, Transistor & 
Djode:-Vol 2 . 

Clips & Caps, Grid & Plate 
Amp Inc., Harrisburg, Pa. 
Amphenol Ind·l. DiY., Chicago, III. P 2542 
Amphenol Sales Dlv~ Broadview, III. 

p2542 
GC Elctms., Rockford, III. 
Millen, James Mfg., Malden, Mass •. 

p 1999 

For addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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National Tal-Tronlcs Corp., Great Neck, 
N.Y. 

SmHh, Herman H., Inc., Bklyn., N.Y. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Hobson Bros., Inc., Chicago, III. 
Industrial Elctm. Hardware, New York, 

N.Y. 
Kentucky Elctrns., Owensboro, Ky. 
Staver Co., Inc., Bay Shore, N.Y. 
Templet Ind., Inc., Plainview, N.Y: 
TInnerman Div., Cleveland, Ohio 
Warren Camps. Corp., Warren, Pa. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clips & Holders, Fuse-Also 
See Panels, Fuse 

Augat Inc., Attleboro, Mass. 
Bussmann Mfg., St. louis, Mo. 

P 1890,1891 
Connector Corp., Chicago, III. 

p 2612,2613 
Oaburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
EBY, Hugh H. Co., Phila., Pa ....... p 2620 
GC Elctrns., Rockford, III. 
General Elec. Co., Schenectady, N.Y. 
National Tel-Tronlcs Corp., Great Neck, 

N.Y. 
Raytheon Co., Quincy, Mass. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
p 2715 

Smith, Herman H., Inc., Bklyn., N.Y. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
'Amatom Elctm. Hardware, New Rochelle, 

N.Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Braun, H., Tool & Instr. Co., Hawthorne, 

N.J. 
Carbone Corp., Boonton, N.J. 
Chase-Shawmut Co., Newburyport, Mass. 
Cole-Hersee Co., S. Boston, Mass. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Ert;ona Corp., Bellmore, N.Y. 
Federal Screw Prods., Inc., Chicago, III. 
General Elec., Providence, R.I. 
Industrial Elctrn. Hardware, New York, 

N.Y. • 
Keystone Elctrns. Corp., New York, N.Y. 
Kolton Elec. Mfg. Co., Newark, N.J. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Littelfuse, Inc., Des Pillines, III. 
Master Specialties, Costa Mesa, Cal. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
Templet Ind., Inc., Plainview. N.Y. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Clocks (All Types)-See Vol 1 

Closed Circuit Tv Sy:stems-
See TeleviSion Systems, 

. Closed Circuit-Vol 1 

Cloth & Fabrics-See 
Insulation Materials, Fabric 

Cloth, Speaker Grille-
See Vol 1 

Cloth, Woven Wire-See Vol2 

Clutches, Friction-See Vol 2 

Clutches, Magnetic-See Vol 2 

Clutches, Positive-See Vol 2 

Coatings, Anti-Laser Beam 
Bausch & Lomb, Rochester, N.Y. 
Dell Optics Co .• Inc., N. Bergen. N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Energy Sciences Inc., Burlington, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Isochem Resins Co., Lincoln, R.I, 
Isomet Corp., Oakland. N.J. 

Liberty Mirror Div., Brackenridge, Pa. 
Spectra-Physics, Inc., Mountain View, 

Calif. 
Valpey Corp., HOlliston, Mass. 

Coatings, Anti-Static 
GC Elctrna., Rockford, III. 
Mlcro-Clrcults Co., New Buffalo, Mich. 

p2480 
Acheson Colloids Co., Port Huron, Mich. 
A.O.l.P., 75/Paris 12eme, France 
Barco Chem. Prods. Co., Chicago, III. 
Caig Labs., Inc., Westbury, N.Y. 
Carboline Co., SI. Louis, Mo. 
Chemtronics, Inc., Brooklyn, N.Y. 
Chomerics, Inc., Woburn, Mass. 
Custom Materials, Inc., Chelmsford, Mass. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Dynaloy, Inc., Hanover, N.J. 
Elecpac Inc., Cary, III. 
Electrofilm, Inc., N. Hollywood, Calif. , 
Elctrn. Comm., Inc., St. Petersburg, Fla. 
Emerson & Cuming, Inc., Canton, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley. Pa. 
Filmohm Div., Long Island City, N.Y. 
Furane Plastics, Los Angeles, Cal. 
GAF Corp., New York, N.Y. 
Grafo Colloids Corp., Sharon, Pa. 
Hecht Rubber Corp., Jacksonville, Fla. 
Houghton. E.F. & Co., Philadelphia, Pa. 
Industrial Formulations, Plainview, N.Y. 
Injectorall Elctrns. Corp., Great Neck, N.Y. 
Isochem Resins Co., Lincoln, R.I. 
LEA Mfg. Co., Waterbury. Conn . 
Liberty Mirror Div., Brackenridge, Pa. 
LPS Research Labs., Los Angeles, Cal. 
Merix Chem. Co., Chicago, III. 
Miller, Harry Corp., Philadelphia, Pa. 
Nopco Chem. Div., Morristown, NJ 
Puritan-Zep, EI Segundo, Cal. 
Randolph Prods. Co., Carlstadt, N.J. 
Rogers Anti-Static Chems., Inc., Chicago, 

III. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Technical Wire Prods., Inc., Cranford, NJ 
'Technical Wire Prods., Inc .• Santa 

Barbara, Cal. 
Uniroyal, Inc., New York, N.Y. 
Weston Instruments, Inc., Newark, N.J. 
Zenith Optical Lab., Dobbs Ferry, N.Y. 

Coatings,Conductive 
Engelhard Minerals & Chem;, Murray 

HIli, N.J. 
GC Elctrns_, Rockford, III. 
Multltech Mlcroelctrn&-, Monterey Pk., 

Cal. 
RCA Elctrn&- Comps., Hanrison; N.J_ 
Acheson Colloids Co., Port Huron, Mich. 
Allaco Prods., Braintree, Mass. 
Alpha Metals,. Inc., Jersey City, N.J. 
Amicon Corp., Lexington, Mass. 
Applied Plastics Co., EI Segundo, Cal. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bacon Inds., Watertown, Mass. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Carboline Co., SI. Louis, Mo. 
Cerac, Inc., Butler, Wisc. 
Chomerics, Inc., Woburn, Mass. 
Conap, Inc., Allegany, N.Y. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Custom Materials. Inc., Chelmsford, Mass. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Dynachem Corp., Santa Fe Springs, Cal. 
Dynaloy, Inc., Hanover. N.J. 
Electro Mats. Corp. Amer., Mamaroneck, 

NY. 
Electro-Science Labs., Philadelphia, Pa. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Electrotec, Inc., Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Energy Sciences Inc., Burlington, Mass. 
Enthone, Inc., New Haven, Conn. 
Etchomatic, Inc., Waltham, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley; Pa. 
Fansteel Inc., N Chicago, III. 
Filmohm Div., Long Island City, N.Y. 
Furane PlastiCS, Los Angeles, Cal. 
Grafo Colloids Corp., Sharon, Pa. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean, N.Y. 
lcore, Inc., Santa Clara, Cal. i 

Int'l. Elctm. Resch., Burbank, Cal. 
Isochem Resins Co., Lincoln, R.I. 
Kenics Corp., Danvers. Mass. 

Liberty Mirror Div., Brackenridge, Pa. 
Materials for Elctms., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matthey Bishop Inc., Malvern, Pa. 
Megadyne Inds., Inc., Rochester, N.Y. 
Merix Chem. Co., Chicago, III. 
Metaplast Electrochemicals, Bronx, N.Y. 
Packaged Resins Co., Braintree, Mass. 
Plasmadyne, Santa Ana, Calif. 
Schweitzer, Peter J. Div., Lee, Mass. 
Sel-Rex Corp., Nutley, N.J. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, C~.1. 
Thomas & Betts Co., Elizabeth, N.J. 
Topper Mfg. Co., inc., Great Neck, N.Y. 
Union Carbide. Indpls., Ind. 
Uniroyal, Inc., New York, N.Y. 

Coatmgs, Electromagnetic Wave 
. Absorbing-Also See Materials 
Acheson Coiloids Co., Port Huron, Mich. 
Coax Devices Inc .• Chelsea, Mass. 
Electrotec, Inc., Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Filmohm Div., Long Island City, N.Y. 
Goodyear Aerospace Corp., Akron, Ohio 
Herley Inds., Inc., Syosset, N.Y. . 
Isochem Resins Co., Lincoln, R.I. 
McMillan Radiation Labs, Inc., Ipswich, 

Mass. 
Micro-Line; Jamestown, N.Y. 
Wolfson, P.J. Co., New Rochelle, N.Y. 

Coatings, Films, Transfers, 
etc., Etchant-Reslstlng 

Engelhard Minerals & Chem., Murray 
HIII,N.J. 

Ablestik Adhesive Div., Gardena, Calif. 

I 
Alpha Metals, Inc., Jersey City, N.J. 
Conversion Chem. Corp., Rockville, Conn. 
Dynachem Corp., Santa Fe Springs, Cal. 
Energy Sciences Inc., Burlington, Mass. 
Hunt, Philip A. Chemical Corp., Palisades 

Pk., N.J. 
lsochem Resins Co., Uncoln, R.i. I 
London Chemical Co., Bensenville, III. I 

Materials Resch. Corp., Orangeburg, N.Y. 
Matthey Bishop Inc., Malvem, Pa. 
Micro-Line, Jamestown, N.Y. 
Naz-Dar Int'l., Chicago, ill. 
Optical Inds., Santa Ana, Cal. 
Randolph Prods. Co., Carlstadt, N.J. 
Russell Inds., Inc., Lynbrook, N.Y. 
3M Co., SI. Paul, Minn. 

Coatings, Fluorescent 

Coatings 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Randolph Prods. Co., Carlstadt, N.J. 
Resin Formulators Co., Culver City, Cal. 
Rogers Anti-Static Chems., Inc., Chicago, 

III. 
Schenectady Chems .• Schenectady, N.Y. 
Sterling, Sewickley, Pa. 
Stevenson-Bra & Co., Inc., Phila., Pa. 
Techform Labs., Inc., Venice, Cal. 
3M Co., SI. Paul, Minn. 
Tricraft Prods., Chicago. ill. 
Westinghouse Elec., W. Mifflin, Pa. 
Zophar Mills, Inc., Brooklyn, N.Y. 

Coatings, Compounds, 
Lubricants, etc., Heat 
Conductive 

Columbia Tech., WoodSide, N.Y. 
p 2478,2479 

GC Elctrns., Rockford, III-
Acheson Colloids Co., Port Huron, Mich. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Carboline Co., SI. Louis, Mo. 
Cerac, Inc., Butler, Wisc. 
Chomerics, Inc., Wobum, Mass. 
Conap, Inc., Allegany, N.Y. 
Dow Corning Corp., Midland, Mich. 
Electro Mats. Corp. Amer .• Mamaroneck, 

N.Y. 
Electro-Science Labs., Philadelphia, Pa. 
Elctrn. Space Prods., Los Angeles, Cal. 
Electrotec, Inc., Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Energy Sciences Inc., Burlington, Mass. 
Fuller-O'Brien Co'tp., Menlo Park, Calif. 
GAF Corp., New York, N.Y. 
General Elec. Co., Waterford, N.Y. 
Glidden-Durkee Div., Cleveland, Ohio 
Grafo Colloids Corp., Sharon. Pa. 
Hardman Inc., Belleville, N.J. 
Houghton, E.F. & Co., Philadelphia, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Int'l. Elctm. Resch., Burbank, Cal. 
Isochem Resins Co., Lincoln, R.I. 
Loctite Corp., Newington, Conn. 
LPS Research Labs., Los Angeles, Cal: 
MacDonald & Co., Glendale, Calif. 
Materials Resch. Corp., Orangeburg, N.Y. 
Merix Chem. Co;, Chicago, IIi. 
National Beryllia Corp .• Haskell, N.J. 
Packaged Resins Co., Braintree, Mass. 
Sauereisen Cements Co., Pittsburgh, Pa. 
Schenectady Chems., Schenectady, N.Y. 
Sperex Corp., Los Angeles, Calif. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Thermalloy Co., Dallas, Tex. 
3M Co., SI. Paul, Minn. 
TIckle. Arthur Engrg. Works, Inc., 

Brooklyn, N.Y. 
Uniroyal, Inc., New York, N.Y. 
Wakefield Engrg., Inc., Wakefield, Mass. 

RCA Elctrns. Comps., Harrison, N_J. 
Applied Plastics Co., EI Segundo, Cal. 
Black Light Prods., Chicago, III. 
Borden Chemical Co., Norristown, Pa. 
Conap, Inc., Allegany, N.Y. 
Dynachem Corp., Santa Fe Springs, Cal. 
Isochem Resins Co., Lincoln, R.I. 
Randolph Prods. Co., Carlstadt, N.J. 
Shannon Luminous Mat'ls., Hollywood, 

! Coatings, High-Temperature, 
Ceramic, Plasma Spray
See Services, Coating 

Cal. 
Stroblite Co., Inc., New York, N.Y. 

Coatings, Fungicidal 
Columbia Tech., WoodSide, N.Y. 

p 2478,2479 
GC Elctrn&-, Rockford, III. 
Millen, James Mfg., Malden, Mass. 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Carboline Co., SI. Louis, Mo. 
Conap, Inc., Allegany, N.Y. 
Coricone Corp., Long Beach, Cal. 
Dilectrix Corp., Farmingdale, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
E.I. DuPont DeNemours & Co., 

Wilmington, Dei. 
Fuller-O'Brien Corp., Menlo Park, Calif. 
GAF Corp., New York, N.Y. 
Hi-La Mfg. Corp., Chicago, III. 
Injectorall Elctrns. Corp., Great Neck, N.Y. 
Isochem Resins Co., Lincoln, R.I. 
M & T Chemicals Inc., Rahway, N.J. 

c::oatings, Infrared 
Barnes Engrg. Co., Stamford, Conn. 
Bausch & Lomb, Rochester, N.Y. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Dell OptiCS Co., Inc., N. Bergen, N.J. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Electrotec, Inc., Garland, Tex. 
Emerson & CUming, Inc., Canton, Mass. 
Esco Products, Oak Ridge, NJ 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Infrared Inds., Inc., Santa Barbara, Cai. 
Isochem Resins Co., Lincoln, R.I. 
lsomet Corp., Oakland, N.J. 
Kinney Vacuum Co., Boston, Mass. 
Liberty Mirror Div., Brackenridge, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Optical Inds., Santa Ana, Cal. 
Optics Technology, Palo Alto, Calif. 
Servo Corp. America; Hicksville, N.Y. 
Spectra-Physics, Inc., Mountain View, 

Calif. 
Texas Instruments, Inc., Dallas, Tex. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Torr Labs., Los Angeles, Cal. 
Valpey Corp., HOlliston, Mass. 
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Coatings, Insulating 
Coatings, Insulating 
Carborundum Co., NIagara Falls, N.Y. 
ColumbIa Tach., WoodsIde, N.Y. 

GC Elctrns., Rockford, III. 
p 2478,2479 

Millen, Jamas Mfg., Malden, Mass. 
Spectra·Strlp Corp., Garden Grove, Cal. 

p 3054 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
AIIaco Prods., Braintree, 'Mass. 
Applied Plastics Co., EISegundo, Cal. 
Aremco Prods., Inc.; Briarcliff Manor, N.Y. 
Armstrong Prods. Co., Warsaw, Ind. 
Caig Labs., Inc., Westbury, N.Y. 
Chase & Sons, Inc., Randolph, Mass. 
Chemical Prods. Corp., E. Providence, R.I. 
Chemplast, Inc., Wayne, N.J. 
Chemtronics, Inc., Brooklyn, N.Y. 
Conap, Inc., Allegany, N.Y. 
'Coors Porcelain Co., Golden,.Colo. 
Coricone Corp., Long Beach, Cal. 
Dennis Chem. Co., SI. Louis, Mo. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Dilectrix Corp., Farmingdale, N.Y. . 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland" Mich. 
Dow Corning Corp., Midland, Mich. 
Dynaloy, Inc., Hanover, N.J. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.!. DuPont DeNemours & Co., 

Wilmington, Del. 
Elecpac Inc.,' Cary, III. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. 
Electro-Science Labs., Philadelphia, Pa. 
Electrotec, Inc .. Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Energy Sciences Inc., Burlington, Mass. 
Epoxylite Corp., S. EI Monte, Calif. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Fluorocarbon Co., Anaheim" Cal. 
Furane Plastics, Los Angeles, Cal. 
General Elec. Co., Waterford, N.Y. 
Hardman Inc., Belleville, N.J. 
Hecht Rubber Corp., Jacksonville, Fla: 
Hi-Lo Mfg. Corp., Chicago, III. 
Hightemp Resins, Inc., Stamford, Conn. 
Hysol Div., Olean, N.Y. 
Injectorall Elctrns. Corp., Great Neck, N.Y. 
Int'l. Elctrn. Resch .. Burbank, Cal. 
Isochem Resins Co., Lincoln, R.1. 
Johns-Manville Sis'. Corp., New York, N.Y. 
London Chemical Co., Bensenville, III. 
Materials Resch. Corp., Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Nalvar Corp., Rahway, N.J. 
Nitine, Inc., Clifton, N.J. 
Paisley, Edison, N.J. 
Pennsylvania Ind'l. Chem. Corp., Clairton, 

Pa. 
Permaluster, Inc., Burbank, Calif. 
Plasmadyne, Santa Ana, Calif. 
Polymer Corp., Reading, Pa. 
Ram Chems., Gardena, Calif. 
Resin Formulators Co., Culver City, Cal. 
Rogers Corp., Rogers, Conn. 
Royal Inds, EI Segundo, Calif 
Sauereisen Cements Co., Pittsburgh, Pa. 
Schenectady Chems., Schenectady, N.Y. 
Sperex Corp., Los Angeles, Calff. 
Sprayon Prods., Inc:, Bedford Hgts., Ohio 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
Sterling, Sewickley, Pa. 
Stevenson-Bro & Co.,. Inc., Phila., Pa. 
Techform Labs., Inc., Venice, Cal. 
3M Co., SI. Paul, Minn. 
Tricraft Prods., Chicago, III. 
Union Carbide, Indpls., Ind. 
Uniroyal, Inc., New York, N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 
Zophar Mills, Inc., Brooklyn, N .. Y. , 

Coatings, Mold Releasing 
Acheson Colloids Co., Port Huron, Mich. 
Cerac, Inc., Butler, Wisc, 
Chemplast, Inc:, Wayne, N.J, 
Dilectrix Corp., Farmingdale, N.Y. 
Dolph, John C. c..o" Monmouth Junction, 

N.J. . 
Dow Corning Corp., Midland; Mich. 
Emerson & Cuming, Inc., Canton, Mass. 
Fluorocarbon Co:, Anaheim, Cal. 
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Fuller-O'Brien Corp., Menlo Park, Calif. 
Grafo Colloids Corp., Sharon, pa. 
Hardman Inc:, ·Belleville, N.J. 
Houghton, E.F. & Co., Philadelphia, Pa. 
ISOchem Resins Co., Lincoln, R.I. 
Joy Mfg. Co., New Phlla., Ohio 
LPS Research Labs., Los Angeles, Cal. 
Merix Chem. Co., Chicago, III. . 
Miller, Harry Corp., Philadelphia, Pa. 
Nopco Chem. Div., Morristown, NJ· 
Ram Chems., Gardena, Calif. 
Royal Inds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
·Uniroyal, Inc., New York, N.Y. 
Whittaker Corp:,Los Angeles, Cal. 

Coatings, Optical 
Barnes Engrg. Co., Stamford, Conn. 
Bausch & Lomb, Rochester, N.Y. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Burke & James, Inc., Chicago, III. 
Coming Glass Works, Tech., Prods. Div., 

Coming, NY. 
Elctm. Space Prods.; Los Angeles, Cal. 
Electrotec, Inc., Garland, Tex. 
Energy Sciences Inc., Burlington, Mass. 
Esco Products, Oak Ridge, NJ 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
'Exotic Materials, lnc., Costa Mesa, Cal. 

~~%~~~~s~~~'~r~~:~~spect, III. 
Infrared Inds., Inc., Santa Barbara, Cal. 
lsochem Resins Co., Lincoln, R.L 
Isomet Corp., Oakland, N.J. 
Keystone Micro Scan., Boston, Mass. 
Liberty Mirror. Div., Brackenridge, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Merix Chem. Co., Chicago, III. 
Micro;Line, Jamestown, N.Y. 
o & S Research, Inc., Riverton, N.J. 
Optical Inds., Santa Ana, Cal. 
OptiCS Technology, Palo Alto, Calif. . 
Pacific Universal Prods. Corp., Pasadena, 

Calif. 
Syncor Prods. Co., Inc., Malden, Mass. 
Texas Instruments, Inc., Dallas, Tex. 

Coatings, Protective 
ColumbIa Tech., WoodsIde, N.Y. 

GC Elctrns." Rockford, III. 
p 2478,2479 

Alpha Metals, Inc., Jersey City, N.J. 
American Nickeloid Co., Peru, III. 
Amicon Corp., Lexington, Mass. 
Applied Plastics Co., EI Segundo, Cal. 
Armstrong Prods: Co., Warsaw, Ind. 
Borden Chemical Co., Norristown, Pa. 
Carboline Co., St. Louis, Mo. 
Cerac,.lnc., Butler, Wisc. 
Chase & Sons, Inc .. Randolph, Mass. 
Chemical Prods. Corp., E. Providence, R.I. 
Conap, Inc., Allegany, N.Y. 
Conversion Chem. Corp., Rockville, Conn. 
Coors Porcelain Co., Golden, Colo. 
Coricone Corp., Long Beach, Cal. 
Daubert Chem. Co., Oak Brook, III. 
Dell OptiCS Co., Inc., N. Bergen, N.J. 
Denton VaCuum, Inc:, Cherry Hill, N.J. 
Dilectrix Corp., Farmingdale, N.Y. 
Dow Chemical Co., Midland, Mich. 
Dow Corning Corp., Midland, Mich. 
Duramic Prods., Inc .• Palisades Park, N.J. 
Eastman Chem. Prods., Kingsport, Tenn. 
Electrotec, Inc., Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Energy Sciences Inc., Burlington, Mass. 
Fansteel Inc., N Chicago, ,III. 
Fidelity Chem. Prods. Corp., Newark, N.J. 
Force Chems. Div., PaOli, Pa .. 
Fuller-O'Brien Corp., Menlo' Park, Calff. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Grafo Colloids Corp., Sharon, Pa. 
Hardman Inc:; Belleville, N.J. 
Hecht Rubber Corp., Jacksonville, Fla. 
Hughes Aircraft Co, Culver City, Cal. 
Humble Oil & Refining Co., Houston, Tex. 
Hysol Dlv."Olean; N.Y. 
Injectorall Elctrns. Corp., Great Neck, N.Y. 
Int'l. Elctrn. Resch .• Burbank, Cal. 
Isochem Resins Co., Lincoln, R.1. 
London Chemical Co., Bensenville, III. 
LPS Research Labs., Los Angeles, Cal. 
M & T Chemicals Inc., Rahway, N.J. 
Mac Dermid,lnc;,Waterbury. Conn. 

Markal Co., Chicago, III. 
Materials Resch. Corp., Orangeburg, N.Y. 
Miller, Harry Corp., Philadelphia. Pa. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
N.Y. Testing Labs.; Inc., Westbury, N.Y. 
Nopco Chem. Div., Morristown, NJ 
Oaki1e Prods., Inc" Berkeley Hgts., N.J. 
Pennwalt Corp., Phila., Pa. 
P~oto ChemIcal Prods. Cal., Santa 

Monica, Cal. 
Plasmadyne, Santa Ana, Calif. 
Pro-Chem, ,nc., Cleveland, Ohio 
Ram Chems .• Gardena, Calif. 
Randolph Prods. Co., Carlstadt, N.J; 
Rawn Co., Inc., .Spooner, Wise. 
Royal Inds, EI Segundo, Calif 
Seal-Peel, Inc., Royal Oak, Mich. 
SHco Metachemical, Cleveland, Ohio 
Solder Removal Co., Covina, Cal. 
Sperex Corp .. Los Angeles. Calif. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Stauffer-Wacker'Sllicone Corp., Adrian, 

Mich. . 
Sterling, Sewickley, Pa. 
Superior Coniinental Corp., Hickory, N.C.' 
Techni-Tool, Inc., Philadelphia, Pa. 
Technic, Inc., Provl~ence, R.1. 
3M Co., SI. Paul, MInn. 
Union Carbide, Indpls., Ind. 
Uniroyal, .Inc., New York, N.Y. 
Western Coating Co., Royal Oak, Mich. 
Westinghouse Elec., W. MffIIln, Pa. 
Whittaker Corp .. Los Angeles; Cal. 

Coatings, Radioactive 
.Energy 'Sclences Inc., Burlington, MaSs. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. 
Soltec Corp., No. Hollywood, Cal. 

Coatings, Transducer 
Forming-See Vol 2 

Coatings, Weatherproofing 
Columbla',Tech., WoodsIde, N.Y. 

p 2478,2479 
08tak Corp.; Passaic, N.J •. 
Allaco Prods., Braintree, Mass; 
Armstrong Prods. Co., Warsaw, Ind. 
Arnold Labs., N. Hollywood, Cal. . 
British Insulated Callender's Cables, Ltd., 

London WC1 B 30N, Eng. 
Caig Labs., Inc., Westbury, N.Y. 
Carboline Co., SI. Louis, Mo. 
Chemical Prods. Corp., E. Providence, R.1. 
Colonial AlloYS, Phila., Pa 
Communications Tech. Corp., Los' .' 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Dilectrix Corp., Farmingdale, N.Y. . 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
. Dow Corning Corp., Midland, Mich. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrotec, Inc., Garland, Tex. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxyl~e Corp., S. EI Monte, Calif. 
Force Chems. Div., Paoli, Pa. 
Fuller-O'Brien Corp., Menlo Park, Calff. 
Furane Plastics, Los Angeles, Cal. 
General Elec. Co., Waterford, N.Y. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Hardman Inc., Belleville, N.J. 
Humble Oil & Refining Co., Houston, .Tex. 
Ideal-Hellermann Can., Ltd., Ajax, Onl., 

Can. 
lsochem Resins Co., Lincoln, R.1. , 
Johns-Manville Sis. Corp.', New York, N.Y .. 
Kano Labs., Inc., Nashville. Tenn. 
LPS Research Labs., Los Angeles, Cal. 
Markal Co., Chicago, IIi. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Pennsylvania Ind'l. Chem. Corp., Clairton, 

Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. • 
Polymer Corp., Reading, Pa. 
Ram Chems., Gardena, Calif .. 
Randolph Prods. Co., Carlstadt, N.J. 
Resin Formulators Co., Culver City, Cal. 
Seal-Peel, Inc., Royal Oak, Mich. 
Sperex Corp., Los Angeles, Calif. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 

For addresses see YELLOW SECTION 

Stauffer-Wacker Silicone Corp;, Adrian, 
Mich. ' 

Stevenson-Bro & Co., Inc., Phlla., Pa. 
3M Co., SI. Paul, Minn. 
Uniroyal, Inc .• New York, N.Y. 
Western Coating Co., Royal Oak, Mich. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 
Zophar Mills, Inc., Brooklyn, N.Y. 

Code & Tab Markers-See 
Wire Markers (All Types) 

Coded Discs, Optical~ 
See Vol 1 

Coders, A-F~ee Vol ,1 

Coders, Beacon-See Vol 1 

Coders, R-F~ee Vol 1 

Coders, Transponder-
See Vol 1 

Coil Assemblies & 
Forms-Als", See Bobbins 

Automatic COli, New Hyde Pk., N.Y. 
P 2483 

Berg Etctrns., Inc., New Cumberland, 
Pa. 

. Caddel·Burns Mfg. Co., Inc~ MIneola, N. 
Y ............. _ •• ; ............................. p 2484,2485 

Carborundum Co., NIagara Falls, N.Y. 
Dale Elctrns., Inc., Yankton, S.D. p 2489 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y. 
GrayhlH, Inc., laGrange, ,III. 
m Thermotech Inc., HopkIns, MInn. 

p 2766-2773 
'JFD Elctrns./Sub. Riker-Maxson, Bklyn., 

N.Y. 
LTV Electrosystems, HuntIngton, Ind. 
Millen, James Mfg., Malden, Mass. 

p2487 
Miller, J.W. Co., Compton, Cal. 
North Hills Elctms,;lnc., Glen.Cove, 

N.Y. 
Nytronlcs, Inc., Essex Elctms. Dlv., 

DarlIngton, s.c. 
Ogallala Elctms., Ogallala, Neb. 
Spectra-Strip Corp., Garden Grove, Cal. 
Thermotech Cc!II.Forms" Comps. Dlv., 

HopkIns, MInn ..................... p 2766-2773 
Thermotech Plastics, Co., HopkInS, 

MInn. _ ............ _ ............. _...... p 2766-2773 
UnIted Prods. Co., New Hyde Pk., N.Y. 

p2508 
WIlcox Prods. Co., HopkIns, Minn. 

p 2766-2773 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Atlas Fibre Co., Chicago, III. 
Barwood Elclrns., Inc., Glendale, Cal. ' 
Basic Ceramics Inc., Hawthorne, N.J. 
Boonton Molding Co., Inc., Boonton, N.J. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
C.B.C. Inds., Inc., F1. Washington, Pa. 
Cele.stial Comps., Inc., Covina, Cal. 
Ceram Corp., La Mesa, Calif. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Coral Magnetics Co., Farmingdale, N.Y. 
Cosmo Plastics Co., Cleveland, Ohio, 
deHart Mfg. Co., Norristown, Pa. 
Diamonite Prods. Mfg. Co., Shreve, Ohio 
Ditlmore-Freimuth Corp., Milwaukee, Wisc. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Electro Assemblies, Inc., Chicago, III. , 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Coils, Springfield, Mass. 
Electronic FunctiQns Div. TRW Inc., 

Candem, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y. . 
Form-It Prods., Inc., Chicago, III. 
Grayhill Moldtronics, Inc., Downers Grove, 

III. 
Gries Reproducer Co., New Rochelle, N.Y. 
GTE Sylvania Inc., Danvers, Mass . .' 
Haas Precision Industries, Grosse Pointe 

Woods .. Mich. 
Haydu Prods., Inc., Opa Locka, Fla. 
High Voltage Engrg'. Corp., Burlington, 

Mass. 
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Hydro Molding Co.,. Inc., Plattsburgh, N.Y. 
Icore, Inc., Santa Clara, Cal. 
Insulating Shapes, Inc., Bronx, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Micrometals, City of Industry, Calif. 
Morey Corp, Downers Grove, III. 
Nat'l. Coil Co., Douglas, Ariz. 
National Moldile, Newark, N.J. 
Norelcom Inds., Inc., Farmingdal.e, N.Y. 
NY-Glass Plastics, Paramount, Calif. 
PeM. Fibre & Specialty, Phila., Pa. 
Permaluster, Inc., Burbank, Calif: 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Paper Tube Co., Wheelil;g, III. 
Prototype Transformer Corp., E. Orange, 

N.J. 
REM-Tronics, Silver Creek, N.Y. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Renco Elctms., Inc., Hicksville, N.Y. . 
Resdel Corp., Rio Grande, N.J. 
Resinite Corp. Div., Wheeling, III 
RFL Inds., Camps. Div., Boonton, N.J. 
Rosenthal China Corp., New York, N.Y. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Smallwood, S.G., Ltd., Kitchener, Ont., 

Canada 
Smith, Judson A. Co., Boyertown, Pa. 
Spec Plastics, No. Hollywood, Cal. 
Staffall, Inc., Providence, R.I. 
Stevens Prods., Inc., E. Orange, N.J. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
Stone Ind'l. Corp.; Washington, D.C. 
Subminiature Instrs. Corp., Riverside, Calif. 
Superex Elctms. Corp., Yonkers, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Telectro Sys. Corp., Corona, N.Y: 
Waldom Elctms., Inc., Chicago, III. 
Winatic Corp., Vestal, N.Y. 

Coil Standards-See 
Standards, Inductance-Vol 1 

Coli Testers-See Testers, 
Coil-Vol 1 

Coli-Winding Equipment-See 
Machines, Coil-Winding-
Vol 1 

Coils, A F 
ADC Prods., Minneapolis, Minn. 
Automatic con, N_ Hyde Pk., N.Y. 
Bulova Watch Co., Freq. Control 

Proda., Elctma. Dlv., Woodside, N.Y. 
Coast Coli Co., Los Angeles, CaIH. 
Computer Comps., Jamaica, N.Y. 
Dale Elctma., Inc., Yankton, S.D. p 2489 
Data Delay Devices, Clifton, N.J. p 2745 
Delevan Dlv., Coli Proda., E. Aurora, 

N.Y. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Freed Transformer Co., Bklyn~ N.Y. 
Hisonlc, Inc., Olathe, Kans. .......... p 2491 
JFD E1ctms.lSub. Riker-Maxson, Bklyn., 

N.Y. 
Kappa Networks, Inc., Carteret, N.J; 
K.G.S. Elctrn8~ Pasadens, Cal. 
Mlcrotran Co., Valley Stream, N.Y. 
NeShamlny Transformer, Furlong, Pa. 
North Hills Elctms., Inc., Glen Cove, 

N.Y. 
NWL Transformers, Trenton, N.J. 
Nytronics, Inc., Essex Elctma. Dlv., 

Darlington, S.C. 
Sag Elctms., Richmond Hili, N.Y. 
Solid State Elctrna., Sepulveda, Cal. 
Tarotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 

p 2507 
United Proda. Co., New Hyde Pk., N.Y. 

~ Zaring Inds., Inc., Carmel, Ind. 
A C ElectronicS Co., Santa Monica, Cal.' 
American Magnetics Corp., Carterville, III. 
American Trans·Coil Corp., Richmond Hill. 

N.Y. 
Barwood Elctrns., Inc., Glendale, Cal. 
Bel-TronicS Corp., Addison, III. 
B.H. Inds., Los Angeles. Cal. 
Bicron Elctms. Co., Canaan, Conn. 
C.B.C. Inds., Inc., Ft. WaShington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Arner .. Northvale. N.J. 
Collins Radio Co., Newport Beach, Cain. 
Components Corp., Cl1lcago, III. 

De Coursey Engrg. Lab., Culver City, Cal. 
Dittrnore·Freimuth Corp., Milwaukee, Wisc. 
Eastern Co .• North Branch, N.J. 
Electrical Windings, Inc., Chicago, III. 
Electro MagnetiC Prods., Wabash, Ind. 
Electro·Pacilic, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Elctm. Coils, Springfield, Mass. 
Electronic Functions Div. TRW Inc .• 

Candem, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Epco Prods., Inc., Wallkill, N.Y. 
Forbes' & Wagner, Inc., Silver Creek, N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co .• Ltd., Guelph, Ont., 

Can. 
JB Elctrn. Transformers. Inc., Chicago, III. 
Morey Corp, Downers Grove, III. 
Nat·1. Coil Co., Douglas, Ariz. 
Oeco Corp., Portland, Ore. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Inc., Minneapolis, Minn 
Profile Elctrns., Inc., Concord, N.H. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
SKG Assocs., Inc., Boston, Mass. 
Spatron Inc, Alhambra, Calif. 
StanfOrd Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superex Elctrns. Corp., Yonkers, N.Y. 
Transformer Tech., Inc .• Chicago, III. 
Virginia Elctrns. Co., Inc .• Falls Church, 

Va. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Antenna Loading 
Automatic COil, New Hyde Pk., N.Y. 

p2483 
Computer Comps., Jamaica, N.Y. 
Delevan Dlv., Coli Prods;, E. Aurora, 

N.Y.' . 
JFD Elctrns.lSub. Riker-Maxson, Bklyn., 

N.Y. 
Johnson E. F. Co., Waseca, Minn. 
United Prods. Co., New Hyde Pk., N.Y. 
American Tran$·Coil Corp., Richmond Hill, 

N.Y. 
Bel-Tronics Corp., Addison. III.' 
CCA Elctms. Corp., Gloucester, N.J. 
Della Elctrns., Alexandria, Va. 
Dittrnore·Freimuth Corp., Milwaukee, Wisc. 
Eastem Co., North Branch, N.J. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Generallnstr. Corp., Chicopee Mass. 
Helix Spring Corp., Long Isla~ City, N.Y. 
lcore. Electro-Plastics, Inc., Santa Clara, 

Cal. 
K·W Engrg .. Works, Menomonee Falls, 

Wisc. 
Usco, Inc., Lindenhurst, N.Y. 
Littelfuse, Inc., Des Plaines, III. 
Master Mobile Mounts, Fort Myers, Aa. 
Morey Corp, Downers Grove. III. 
Nat'1. Coil Co., Douglas, Ariz. 
New-Tronics Corp., Brookpark. Ohio 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Pickard & Burns Inc., Lindenhurst, N.Y. 
Piconics Inc., Tyngsboro, Mass. . 
Polyphase Instr. Co., Bridgeport, Pa. 
Premax Prods. Div., Niagara Falls, N.Y. 
Prototype Transformer Corp., E. Orange, 

N.J. 
RCA Corp., Camden, N.J. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Smallwood, S.G., Ltd., Kitchener. Ont.. 

Canada 
Standard Winding Co .• Newsburgh. N.Y. 
Struthers Elctms. Corp., Mamaroneck, 

N.Y. 
Vanguard Elctrns., Inglewood, Cal. 
Virginia Elctms. Co., Inc., Falls Church, 

Va. 
Workman Elctrn. Prods., Inc., Sarasota. 

Fla. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, High-Q, Low-Frequency 
Coils, Broadcast 
ADC Prods., Minneapolis, Minn. 
Automatic Call, New Hyde Pk., N.Y. 
Caddel-Burns Mfg. Co.,~lnc., Mineola, N. 

Y .................................................. _ .... P 2485 
Coast Call Co., Los Angeles, Calif. 
Dale Elctrna., Inc., Yankton, S.D. 
Johnson E. F. Co., Waseca, Minn. 
Miller, J.W. Co., Compton, Cal. 
United Prods. Co., New Hyde Pk., N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Audio-Vidio Engrg. Co., Merrick, N.Y. 
Bei-Tronics Corp., Addison, III. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Eastern Co., North Branch, N.J. 
Elctrn. Coils, Springfield, Mass. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
General Instr. Corp., Chicopee, Mass. 
Icore. Inc., Santa Clara, Cal. 
Nat'l. Coil Co., Douglas, Ariz. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Prototype Transformer Corp .• E. Orange, 

N.J. 
Renco Elctms., Inc., Hicksville, N.Y. 
Smallwood, S.G .• Ltd., Kitchener, Ont., 

Canada 
Transformer Tech., Inc., Chicago, 111. 
Vanguard Elctrns., Inglewood, Cal. 
Y.T. & T. Corp .. Roslyn Hgts., N.Y. 

Coils, Choke-See Chokes (As 
Modified) 

Coils, Color Purity 
Automatic Call, New Hyde Pk., N.Y. 
Douglas Randall Dlv" Pawcatuck, Conn. 
Torwico Elctms., Inc., Lakewood, N.J. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
General Instr. of Can .• Waterloo, Ont., 

Can. 
Generallnstr. Corp., Automatic Mfg. Div .. , 

Newark, N.J. 
Generallnstr. Corp .• Chicopee, Mass. 
Nat'l. Coil Co., Douglas. Ariz. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Wilco Corp., Indianapolis, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Colis, Crossover, Audio 
Automatic Call, New Hyde Pk., N.Y. 
AIIec, Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
A.P.W. Co., Inc .• Rockaway, N.J. 
Bel· Tronics Corp., Addison, III. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
EI-Rad Mfg. Co., Chicago, III. 
Elctm. Coils, Springfield, Mass. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Morey Corp, Downers Grove, 111. 
Nat'l. Coil Co., Douglas, Ariz. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Prototype Transformer Corp., E. Orange, 

N.J. 
RFL Inds., Camps. Div., Boonton, N.J. 
S'!1allwood, S.G., Ltd., Kitchener, Ont.. 

Canada 
Transformer Mlrs., Inc., Chicago, III. 
Warsaw Coil Co. Inc., Warsaw,lnd. 
Y.T. & T. Corp., Roslyn Hgts., III.Y. 

Coils, Degausing 
A.LA. Inds., Inc., Harrison, N. Y ... P 1645 

Coils, Field 
Ogallala Elctms., Ogallala, Neb. 
Advanced Kinetics, Costa Mesa, Calif. 
A.P.W. Co., Inc., Rockaway. N.J. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Custom Coil Co., Zanesville, Ohio 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Gencom Div., Plainview. N.Y. 
Littelfuse, Inc., Des Plaines, III. 
Magnetic Sys. & Instrs., Worcester, Mass. 

Magnetics Sys. & Instrs., Worcester, 
Mass. 

Precision Elctrns., Inc., Amityville. N.Y. 
Renco Elctrns., Inc., Hicksville. N.Y. 
RFL Inds., Camps. Div., Boonton, N.J. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
SNC Mfg. Co., Inc .• Oshkosh, Wisc. 
Tur·Bo Jet Prods. Co., Inc., Rosemead, 

Calif. 
Waldom Elctrns., Inc .• Chicago, 111. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Colis, Focusing 
CELCO, Mahwah, N.J ....................... P 339 
Coto-Coll Co., Inc., Providence, R.I. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Ogallala Elctrns., Ogallala, Neb. 
Syntronlc Inslrs., Inc., Addison, III. 

p 2499 
Allec, Anaheim, Calif. 
ATV Research, Dakota City, Neb. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Cleveland Elctrns., Inc., Cleveland. Ohio 
Delta Elctrn. Control, Costa Mesa, Cal. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
Gencom Div., Plainview, N.Y. 
Litton Inds., San Carlos, Calif. 
MagnetiC Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. .. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Precision Elctrns., Inc., Amityville, N.Y. 
Renco Elctms., Inc., Hicksville, N.Y. 
Smallwood, S.G., Ltd., Kitchener, Ont., 

Canada 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Tranex, Inc., Mountain View, Cal. 
Varian Assocs., Palo Alia, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alia, Cal. 
Varian Assocs., Radiation Div., Palo Alto, 

Cal. 
Workman Elctm. Prods., Inc., Sarasota, 

Aa. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Foil-Wound 
ADC Prods., Minneapolis, Minn. 
Ferrocfyne Corp., Venice, Calif. 
Ogallala Elctrna., Ogallala, Neb. 
Torwico Elctr~s., Inc., Lakewood, N.J. 
Allec, Anaheim, Calif. 
American MagnetiCS Corp., Carterville. 111. 
B.H. Inds., Los Angeles, Cal. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Hammond Mfg. Co., Ltd., Guelph; Onl., 

Can. 
Jerome Elec. Corp., Orange, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Litton Inds., San Carlos, Calif. 
Peerless Elec. Prods., Anaheim, Cal. 
Permaluster. Inc., Burbank, Calif. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctms. Corp., Marshfield, Mass. 
Profile Elctms., Inc., Concord, N.H. 
Prototype Transformer' Corp., E. Orange, 

N.J. . 
Reynolds Metals Co., Richmond, Va. 
Rollan Electric Co., Chicago, 111 
SNC Mfg. Co., Inc~Oshkosh. Wisc. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Tapecon. Inc., Rochester, N.Y. 
TDC Div., Littleton, Mass. 
Tranex, Inc .• Mountain View, Cal. 
Transformer Tech., Inc., Chicago, III. 
Transrex Div., Torrance, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

COils, Hlgh-O, Low-Frequency 
ADC Prods., Minneapolis, Minn. 
Allen Avionics, Mineola, N.Y. 
Automatic Call, New Hyde Pk., N.Y. 
BulOva Watch Co., Freq. Control' 

Prods., Elc!rns. Dlv~ Woodside, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mlneols, N. 

Y ....................................................... P 2484 
Coaat Coli Co~. Los Angeles, Calif. 

p2487 
Dale Elctrna., Inc., Yan!cton, S.D. p 2488 
Data Delay Device!!, Clifton, N.J. 
Del Etctrns. Corp., Mt Vemon, N.Y. 
Dynamics Instr .. ClJ., Monterey Pk., Cal. 
Ferrodyne Corp., Venice, Calif. 
Freed TransfOrmer Co., Bklyn., N.Y. 
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Coils, High-Q,Low-Frequency (cont'd) 
Genlsco Tech. Corp~ Genfstron DIv., 

Compton, Cal. 
Hleonfc, Inc., Olathe, Kans. .; ........ p 2491 
JFD Elctrns.lSub. RIker-Maxson, Bklyn., 

N.Y. 
Johnson E. F, Co., Waseca, MInn. 
Kappa Networks, Inc., Carteret, N.J. 
K.G.S. Elctrns., Pasadena, Cal. 
Mlcrotran Co., Valley Stream, N.Y. 

. p2962 
Millen, James Mfg., Malden,Mass. 

p2497 
Miller, J.W. Co., Compton, Cal ..... p 2493 
Neshamlny Transformer, Furlong, Pa. 
North Hflls Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronlcs, Inc., Essex Elctrns. Dlv., 

Darlington, S.C ............................. P 2498 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Seg Elctrns., Richmond HfII, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Torotel, Inc., Grandview, Mo. 

p 2502,2503 
Torwico Elctrns., Inc., Lakewood, N.J. 

. P 2507 
UnHed Transformer Co. Div. of TRW 

Inc., New York, N.Y ..................... P 1533 
Vari-L Co., Inc., Denver, Colo ..... p 2509 
Zarlng Inds.; Inc., Carmel, Ind. 
Aladdin Elctms.; Nashville. Tenn. 
Allec, Anaheim, Calif. 
American MagneticS Corp .• Carterville, III. 
AmeriCan Trans-Coil Corp .• ·Richmond Hill, 

N.Y. . 
Barwood Elctms., Inc., Glendale, Cal. 
Bel· Tronics Corp., Addison, III. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bradohm, Inc., Salamanca. N.Y. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago. III. 
Collins Radio Co., Newport BeaCh. Calif. 
Components Corp., Chicago, III. 
Eastern Co., North Branch, N.J. 
EI-Rad Mfg. Co., Chicago, III. 
Electro Magnetic Prods., Wabash; Ind. 
Electro-Pacific, Inc., Goleta, Calif. . 
Electro Windings .& Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. COils, Springfield, Mass. 
Electronic Functibns Div. TRW Inc., 

Candem, N.J. 
Epco Prods., Inc., Wallkill, N.Y. . 
Forbes & Wagner, ·Inc., Silver Creek, N.Y. 
Generarinstr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
Generallnstr. Corp., Chicopee, Mass. 
Goo Space, Houston, Tex. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
lcore Electro-Plastics, Inc., Santa Clara, 

Cal. . 
lcore, Inc., Santa Clara, Cal. 
Lenox-Fugle Elctrris., Inc., S .. Plain.field, 

N.J. 
Magnejico, Inc., E.. Northport, N.Y.· 
Master Mobile Mounts, Fort Myers, Fla. 
Morey Corp, Downers Grove, III. 
Nat'l. Coil Co., Douglas, Ariz. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Inc.: Minneapolis, Minn 
Preferred Eiectronics, Inc., .Westfield, 

Mass. 
Profile Elctrns., Inc., Concord, N:H. 
Prototype Transformer Corp.,.E. Orange, 

N.J. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Redman Elctms. Corp., Enfield, Conn. 
Renco Elctrns., Inc., Hicksville, N,Y. 
RFL Inds., Comps. Div.;Boonton, N.J. 
Shane Inds., Sunny Vale, Cal. 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada 
Sterling Transformer Corp., Brooklyn, N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Superex Elctrns. Corp., Yonkers, N.Y. 
Superior Continental·Corp., Hickory, N.C. 
Syscon Int'l., Inc., So. Bend, Ind. 
Topper Mfg. Co., Inc., Great Neck, N;Y. 
Torelco Inc., Irvington, N.J. 

Transformer Tech., Inc.,. Chicago, III. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Vanguard Eletms., Inglewood, Cal: 
Y.T .. & T. Corp., Roslyn Hgts., N.Y. 

Colls,Hybrld & Repeat· 
ADC Prods., MInneapoliS, MInn. 
Caddel-Burns Mfg. Co., Inc., MIneola, N. 

Y ................... _~~_ .......................... P 2485 
Computer Comp.s., JamaIca, N.l{. 
Fen'odyne Corp., VenIce, Cillif. 
Freed Transformer Co., Bklyn., N.Y. 
Seg Elctrns., Richmond Hill, N.Y. 
TO,rotel, .Inc., Grandlllew, Mo. 
United Prods. Co., New Hyde Pk., N.Y. 
Aladdin Elctrns., Nashville, Tenn. 
Allec, Anaheim, Calif. 
American Magnetics Corp., CarterVille, III. 
American Trans·Coil Corp., Richmond HIli, 

N.Y. 
B.H. Inds., Los Angeles, Cal. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Clintral Transformer Co., Chicago, III. 
Components Corp., Chicago, III. 
Eastern Co., North Branch,. N.J. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Hammond Mig. Co., Ltd., Guelph, Onl., 

Can. 
Olektron Corp., Dudley, Mass. 
Peerless ·Elec. Prods., Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass. 
RFL Inds., Comps. Div., Boonton, N.J. 
Struthers Elctms. Corp., Mamaroneck, 

N.Y. 
Transformer Tech., Inc., Chicago, III. 
Vanguard Elctms .. , Inglewood, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y .. 

Coils,·I-F 
ADC PrOds., Minneapolis, Minn. 
Allen Avionics, Mineola, N.Y. 
Automatic Call, New Hyde Pk., N.Y. 

. p2483 
Bulova·Watch Co;, Freq. Control . 

Prods" Elctrns. Div., WoodSide, N.Y. 
C8ddel·Burns Mfg. Co., .Inc., Mineola, N. 

Y ............................................... p 2484,2485 
Computer Comps., Jamaica, N.Y. 
Dale Elctrns., Inc., Yankton, S.D. p 2489 
LTV Electrosystems, Huntington, Ind. 
Mlcrotran Co., Valley Stream, N.Y. 

p 2962 
Millen, James Mfg., Malden, Mass. 

p 2497 
Miller, J.W. Co., Compton, Cal ..... p 2493 
North Hills Elctrns., Inc., Glen Cove; 

N.Y. . 
Nytronlcs; Inc., Essex ElctrnB. Div., 

Darlington, S.C. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Torotel, Inc., GrandView, Mo ........ P 2505 
Torwico Elctrns., Inc., Lakewood, N~J. 
United Prods.·Co., New Hyde Pk., N.Y, 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctms .• Nashville; Tenn. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. . 
BeI-TronicsCorp.~ Addison, III. 
Bieron Elctms. Co., Canaan, Corm. 
Bradohm, Inc., Salamanca, ~.Y. 
C.B.C. Inds., Inc., FI. Washington, Pac 
Clippard Instr., Inc., CinCinnati, Ohio 
Components Specialties, Inc., Freeport, 

N.Y. 
Defense Elctrns., Inc., Rockville, Md. 
Eastern Co., North Branch, N.J. 
EI·Rad Mfg. Co., Chicago, III. 
Electro Assemblies. Inc., Chicago, III. 
Electro Magnetic Prods., Wabash, Ind. 
Elctrn. Coils, Springfield. Mass. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Endicott Coil Co .. Binghamton, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Generallnstr. of Can.; Waterloo, Ont., 

Can. . 
Generallnstr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
General Instr. Corp., Chicopee, Mass. 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
lcore, Inc., Santa Clara, Cal: 
Unell Engrg. Corp:, Chicago, III: 
Uttelfuse, Inc., Des Plaines, III. 
Morey Corp, Downers Grove, III. 
Nat'l. Coil Co., Douglas, Ariz. 
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Olektron Corp., Dudley, Mass. 
Otis Radio & Elee. Corp., Hawarden, Iowa 
Piconics Inc., Tyngsboro, Mass. 
Pulse Engrg., Inc., San Diego, Cal. 
Renco Elctms:, Inc., Hicksville, N.Y. 
RFL Inds., Comps. Div., Boonton, N.J. 
Rollan Electric Co., Chicago, III .. 
Shlgoto Inds., Ltd .• New York, N.Y. 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada 
Standard Winding Co., Newsburgh. N.Y. 
Syscon Int1., Inc., So. Bend, Ind. 
Vanguard Elctms .• Inglewood, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. ' . . . 

Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Calls, Metallized Glass 
JFD Elctrns.lSub. Riker·Maxson, Bklyn., 

N.Y. 
United Prods. Co., t~&W Hyde Pk.,' N.Y. 
American Trans-Coil Corp.;Richmond Hill, 

N.Y. ... 

C.B.C. Inds., Inc., FI. Washington, Pac 
Dell OptiCS Co., Inc., N. Bergen, N.J .. 
GTE Sylvania Inc., Danvers, Mass. 
Syncor Prods. Co., Inc., Malden, Mass. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Calls, Molded 
Bulova Watch Co., Freq. Control 

Prods., ElctrnB. Dlv., Woodside, N.Y. 
Coast Coil Co., Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 

p 2488,2489 
Delevan Dlv., Coil Prods., ~. Aurora" 
N.y..... 

EICtrn. Molding Corp., Woonsocket, R.I. 
Ferrodyne Corp., Venice, Calif. 
Genlsco Tech. Corp., Genlstron Div., 

Compton, ·C8I.· 
K.G.S. Elclms., Pasadena, Cal. . 

'Solid State Elctrns., Sepulveda, Cal. 
United Prods. Co., New Hyde Pk., N.Y. 
Aladdin Elctrns., Nashville, Tenn. . 
B.H. Inds., Los Angeles, cal. ' 
Bradohm, Inc" Salamanca, N,Y. 
Cambridge Thermionic, Cambridge, Mass 
C.B.C. Inds., Inc., FI. Washiogton, Pa. 
Component Specialties, Temple City, Cal. . 
Cosmo Plastics Co., Cleveland, Ohio 
Cycle Transformer Corp., West Or.ange, 

N.J. '. . ... 

Electro MagnetiC Prods., Wabash, Ind. 
Electro Windings & ·Comps .• Kenilworth, 

N.J. . . 

Endicott Coil Co., Binghamton, N.Y .. 
Geo Space, Houston, Tex. 

. Johnson Elec. Coli Co., Elmhurst, III. 

. Polyphase Instr. Co., Bridgeport. Pac 
Subminiature Instrs. Corp., Riverside, Calif. 
Tur'Bo Jet Prods: Co., Inc., Rosemead, .. 

Calif. 
Warsaw Coil Co. Inc.; Warsaw, Ind. 

Calls, Oscillator, Phono Test 
Dale Elctrns., Inc., Yankton, S.D. 
Miller, J.W. Co., Compton, Cal. .... p 2496 
San Fernando Elec. ·Mfg., San 

Fernando, Cal. 
Solid State Elctrns., Sepulveda,. Cal. 
United Prods. Co., New Hyde Pk., N.Y .• 
American Trans·Coil Corp" Richmond Hill, 
N~ . 

Bel· Tronics Corp., Addison, III. 
C.B.C. Inds., Inc., FI. Washington, Pac 
Electro MagnetiC Prods., Wabash, Ind. 
Electronic Functions Div. TRW Inc., . 

Candem, N.J. .. . 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. . ' 
General Instr. Corp., Chicopee; Mass. 
Unell Engig. Corp., Chicago, III. ' 
Uttelfuse, Inc., Des Plaines, III. 
Morey Corp, Downers Grove, III. 
Piconics Inc .• Tyngsboro, Mass. 
Renco Elctrns.,.lnc., Hicksville, N.Y. 
RFL Inds., Comps. Div., Boonton, N.J. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Relay 
A.LA. Inds., Inc., Harrison, N.Y ... P 1645 
Chicago Dynamic Inds., Chicago, III. 
Computer Comps., Jamaica, N.Y. . 
Coto-Coil Co., Inc., Providence, R.I. 

p1682 

Dale Elctrns.,lnc., Yankton, S.D. 
Douglas Randall Div., Pawcatuck, Conn. 
Dow·Key, Santa Barbara, Cal. 
Genlsco Tech. Corp., Genlstron Div., 

Compton; Cal. 
Guardian Elec; Mfg. Co., Chicago, III: 
James Elctrns., Inc., Chicago, III. p 1743 
San Fernando Elee:." Mfg., Siln 

Fernando, Cal. ... 
United Prods. Co., New Hyde Pk., N:Y. 
American'Magnelics Corp., Carterville, III. 
American TranS-Coil Corp., Richmond Hill, 
N~ . 

AP.w. Co., Inc., Rockaway, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Barron ·Contiols & Relay Corp., 

Grayslake, III. 
B.H. Inds., Los Angeles, Cal. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. . 
Component Specialties, Temple City, Cal. 
Custom Coil Co., Zanesville, Ohio 
Dormeyer Inds., Chicago,lIL . 
EI·Rad Mfg. Co., Chicago; III. 
Electrical Windings: Inc., Chicago. III. 
Electro MagnetiC Prods., Wabash, Ind. 
Electro·Pacific, Inc., Goleta, Calif. 
Elctrn. Coils, Springfield, Mass. 
Endicott Coil Co., Binghamton, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
General Instr. COrp., Chicopee, Mass. 
Guardian California, Culver City, Cal.. . 
Helix Spring Corp:. Long Island City. NY. 
Jerome Eiee. Corp., Orange, N.J. 
Morey Corp, Downers Grove, III. 
Oeca Corp., Portland, Ore. . 
Pacific Switch' Controls, Inc., Van Nuys, 

Calif. . 
Piconics Inc., Tyngsboro, Ma~s .. 
Precision Elctms .•. lnc., Amityville,.NY 
Precision Inc., Minneapolis; Minn. 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Profile Elctrns., Inc., Concord,·N.H. 
REM.Tronies,Siiver Creek, N.Y: 
Ragen Precision·lnds., Inc., Ni Arlingtcin, 

N.J. 
Relay Service Co., Chicago, III. 
Renco Elctrns., . Inc., Hicksville.' N.Y. 
RFL Inds., Comps: Div., 'Boonton, N.J. 
Rollan Electric Co., Chicago, III 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Sartron, Inc., Newberg, Ore. 
Shigoto Inds., Ltd .• New York, N.Y. 
SKG Assocs., Inc., BOston, Mass. 
Smallwood, S.G., Ltd., Kitc:hener, Onl., 

Canada .. . 
Standard Winding Co., Newsburgh,N.Y. 
Stromberg Carlson Corp., .Rochester, NY 
Subminiature Instrs. Corp., Riversidli, Calif. 
Tur-Bo Jet Prods. Co., Inc., Rosemead, 

Calif: 
U.S. Elctrns., Lyndhurst, N.J. 
Warsaw.CoU Co. Inc., Warsaw, Ind. 
Winatic. Corp., Vestal, N.y. 
Y.T .. &T. Corp., Roslyn Hgts., N.Y. 

Coils, R-F 
ADC ,Prods., MinneapOliS, Minn. 
A.L.A. Inds.,lnc., Harrison, N.Y ... p 16~5 
Ailen Avionics, Mineola, N.Y. 
American, Precision IndB., Inc., E. 

Aurora, N.Y ...................................... p 2490 
Automatic Call, New Hyde Pk., N.Y. 

p2483 
Bulova Wa~ch Co., .Freq. CQ!ltrol ; 

Prods., Elctrns. Div., WoodsIde, N.Y. 
Caddel·Burns Mfg •. Co., Inc., Mineola; N. 

Y ....... , .................................... 0; ......... P 2484 
Computer Comps.,.Jamaica, N.Y. 
Dale Elctrns:, Inc., Yankton,S.D. 

, . p 2488,2489 
Data Delay.Devices; :Cllfton, N.J. 
Delevan Div., Coil Prods., E. Auro-:a, 

N.y ................................. ; ... , ..... , ........ p 2490 
Ferrodyn.e Corp.,·Venice, Calif ... p 2951 
Freed Transformer Co., Bklyn., N.Y.· 
Genlsco Tech. Corp., Genistron DIY., 

Compton, Cal.' 
Hisonic, Inc., Olathe, .Kans ... : ....... p 2491 
JFD Elctrns.lSub •. Rlker-Maxson, Bklyn.; 

N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Kappa Networks, Inc.,Carteret, N.J. 
LTV Electrosystems, Huntington, Ind. 
Microtran.Co., Vailey Stream,. N.Y. 

p 2962 
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Millen, James Mfg., Malden, Mass. 
p 2497 

Miller, J.W. Co., Compton, Cal. 
p 2492,2493,2496 

North Hills Elclrns., Inc., Glen Cove, 
N.Y. 

Nytronles, Inc., Easex Elctrns. Dlv., 
Darlington, S.C ••• _ ••••••••• _ ............. P 2498 

RF Inleronles, Bay Shore, N.Y. 
Sen Fernando Elec. Mfg., San 

Fernando, Cal. . 
Shallco, Inc., Smithfield, N.C. 
Spellman High VoHage Elctrns. Corp.,. . 

Bronx, N.Y •••• _._ •••• _._ ..................... P 878 
Torotel, Inc., Grandvlaw, Mo. 

p 2504,2505 
UnHad Prods. Co., New Hyde Pic., N.Y. 
UnHed Transformer Co. Dlv. of TRW 

Inc., New York, N.Y ................... _ P t~3 
Varl-L Co~ Inc., Denver, Colo. 

p t570,2509 
A C Electronies Co., Santa. Monica. Cal. 
Airco Speer Elctrris., Nogales. Ariz. 
Airco Speer Elctrns. Bradford, Pa.· 
Aladdin .Elctrns .• Nashville. Tenn. 
American Trans-Coil Corp .• Richmond Hill. 

N.Y. 
Barker & Williamson, Bristol, Pa. 
Bel-Tronies Corp., Addison, III. 
Bleron Elctrns. Co .• Canaan. Conn. 
Bourns PacifIC Magnetic Corp" Romoland, 

Cain. 
Bradohm, Inc., Salamanca, N.Y. 
Cambridge Thermionic, Cambridge, MBsS 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Clippard Instr., Inc., Cincinnati, Ohio 
Coil Co. of Amer., Northvale, N.J. 
COllins Radio Co., Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. 
Connor Spring & Mfg. Co., San Jose, Cal. 
Delta Elctrns .• Alexandria, Va. 
Oittmore-Freimuth Corp., Milwaukee, Wisc. 
Dynographlc Elctrns; Corp., Hicksville, 

N.Y. 
Eastern Co., North Branch, N.J. 
EI-Rad Mfg. Co., Chicago, III. 
Electro Assemblies, Inc., Chicago, III. 
Electro Magnetic Prods., Wabash, Ind. 
Elctm. Coils, Springfield, Mass. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Forbes"; Wagner, Inc., Silver Creek, N.Y. 
Generallnstr. of Can., Waterloo, ·Onl., 

Can. 
General .Instr. Corp., Automati~ Mfg. Div., 

Newark, N.J. 
Generallnstr. Corp., Chicopee, Mass. 
Helix Spring Corp., Long Island City, N.Y. 
HugheS Aircraft Co, Culver City, Cal. 
La Pointe Inds., !nc., Rockville, Conn. 
Lenox-Fugle Elctrns., Inc., S. Plainfield, 

N.J. 
Linell Engrg. Carp., Chicago, III. . 
Master Mobile Mounts. Fort Myers, Fla. 
Morey corp, Downers Grove, III. 
Nat·1. Coil Co" Douglas, Ariz. 
Olekiron Corp., Dudley, Mass. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Phoenix Materials Corp., Kittanning, Pa. 
Piconies Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Inc., Minneapolis, Minn 
Preferred Electronies, Inc., Westfield, 

Mass. 
Profile Elctrns., Inc.; Concord, N.H. 
Pulse Engrg., Inc., San Diego, Cal. 
Ragen Precision Inds .• Inc., N. Arlington, 

N.J. 
Radman Elctrns. Corp., Enfield. Conn. 
Ranco Elctrns .• Inc., Hicksville, N.Y. 
RFL Inds., Camps. Div., Boonton, N.J. 
Shlgoto Inds., Ltd., New York, N.Y. 
Smallwood, S.G., Ltd., Kttchener, Onl:, 

Canada 
Standard Winding Co., Newsburgh, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. i 
Superex Elctrns. Corp., Yonkers, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Vanguard Elctms., Inglewood, Cal. 
Virginia Elctrns. Ca., Inc., Falls Church, 

Va. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Whistler Elctrns., Inc., Northridge, Cal. 
Wilco Corp., Indianapolis, Ind. 

Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Colis, Saturable Reactor 
ADC Prods., Minneapolis, Minn. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y ... __ ...... ~ ........ _ .............................. P 2484 
Coaat Coil Co., Los Angeles, Calif. 

p2487 
Dale Elctrns., Inc., Yankton, S.D. 
Dal Elctrns. Corp., Mt. Vernon, N.Y. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Elec. Co., Schenectady, N.Y. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. . 
Ind'i. Control Co., Farmingdale, N.Y. 
K.G.S. ElctrnL, Pasadena, Cal.' 
Ught Elec. Corp., Rancocas, N.J. p 809 
Mlcrotran Co., Valiey Stream, N.Y. 
Neshamlny Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. 
Tohoku Metallnds., Ltd., Tokyo, Japan 

p 2501 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Unltron, Garland, Tex. 
Zaring Inds., Inc., Carmel, ·Ind. 
A C Electronies Co .• Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Altec, Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Barwood Elctrns., Inc., Glendale, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctrns. Co., Canaan, Conn. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Coral Magneties Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange; 

N.J. 
Electro-Pacific, Inc., Goleta, Calif. 
Electro Windings & Camps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass. 
Elctrn. Transformer Corp., Paterson, N.J. 
EMP Elctrns., Inc., Phoenix, Ariz. 
Epco Prods., Inc., Wallkill, N.Y. 
Forbes & Wagner. Inc., Silver Creek, N.Y. 
General Instr. Corp., Chicopee, Mass. 
Geo Space, Houston, Tex. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Morey Corp, Downers Grove, III. 
Oeco Corp., Portland, Ore. 
Polyphase Instr. Co., Bridgeport,Pa. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y. 
Precision Inc., Minneapolis, Minn 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Profile Elctrns., Inc., Concord, N.H. 
Prototype .Transformer· Corp., E. Orange, 

N.J. 
Rae Co. Inc., Indianapolis, Ind. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RFL Inds., Camps. Div., Boonton, N.J. 
RtroN Corp., Skokie, III. 
Shane Inds., Sunny Vale, Cal. 
SKG Assoes., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wise. 
Sterling TransformerCorp., Brooklyn, N.Y. 
TDC Div., Littleton, Mass. 
Tranex, Inc., Mountain View, Cal. 
Transrex Div., Torrance, Cal. 
Vanguard Elctrns ... lnglewood, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

COilS, Shielded 
ADC Prods., Minneapolis, Minn. 
American Precision Inds., Inc., Eo 

Aurora, N.y ............. " ....... : ......... "". p 2490 
Automatic COli, New Hyde Pk., N.Y. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y ................ " ......... " ............ ".~ ...... ; .. P 2485 

Computer Comps., Jamaica, N.Y. 
Dale Elclrns., Inc., Yankton, S.D. 
Data Delay Devices, Clifton, N.J. 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y ••• " •• " ....... " ..... "" ...... "" .............. P 2490 
Farrodyne Corp., Venice, Calif. 
Hisonlc, lric., Olathe, Kans ........... p 2491 
LTV Electrosystems, Huntington, Ind. 
Miller, J.W. Co., Compton, Cal. 

p 2493,2496 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronlcs, Inc., Essex Elctrns. Div., 

Darlington, S.C ••• " ........ " .............. P 2498 
Torotel, Inc., Grandview, Mo ....... p 2505 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde Pk.; N.Y. 

p 2508 
Aladdin Elctrns., Nashville, Tenn. 
American Trans'Coil Corp., Richmond Hill, 

N.Y. 
Barwood Elctrns., Inc., Glendale, Cal. 
B.H. Inds., Los Angeles, Cal. 
Cambridge Thermionic,. Cambridge, Mass 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Elctrn. COilS, Springfield, Mass. 
Electronic Functions Div. TRW Inc., 

Candem, N.J. 
Endicott Cllil Co., Binghamton, N.Y. 
General Instr. Corp., Chicopee, Mass. 
Lenox-Fugle Elctrns., Inc., S. Plainfield, 

N.J. 
Linell Engrg. Corp., Chicago, III. 
Morey Corp, Downers Grove, III. 
PCA Elctrns., Inc., Sepulveda. Calif. 
Piconics Inc., Tyngsboro, Mass. 
Precision Inc., MinneapoliS, Minn 
Preferred ElectroniCS, Inc., Westfield. 

Mass. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RFL Inds., Camps. Div., Boonton, N.J. 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada . 
Subminiature Instrs. Corp., Riverside, Calif. 
Syscon Inl'l., Inc., So. Bend. Ind. 
TDC Div., Littleton, Mass. 
Tranex, Inc., Mountain View, Cal. 
Transrex Div., Torrance, Cal. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Solenoid 
A.LA. Inds., Inc., Harrison, N.Y." P 1645 
American Precision Inds., Inc., E. 
, Aurora, N.Y ......... "._ .......... "" ......... p 2490 
Automatic Coil,. New Hyde Pk., N;Y •. 
Chicago Dynamic Inds., Chicago, III. 
Computer Comps., Jamaica, .N.Y. 
Coto-Coli Co., Inc., Providence, R.I. 
Dale Elctrns., Inc., Yankton, S.D. p 2489 
Delevan Div., Coil Prods., E. Aurora, 

N.Y ............ _ ................... " ............ ". P 2490 
Douglas Randall Dlv., .Pawcatuck, Conn. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. . 
James Elctrns., Inc., Chicago, III. 
NYtronlcs, Inc., Essex Elctrns. Dlv., 

Darlington, S.C. 
Ogallala Elctrns., Ogallala, Neb; 
Ohm"e Mfg: Co., Skokie, III. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Staco, Inc., Dayton, Ohio 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Zaring Inds;, Inc., Carmel, Ind. 
Advanced Kinetics, Costa Mesa, Calif. 
Airco Speer Elctrns., Nogales, Ariz. 
American MagnetiCS Corp.,.Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
A.P.w. Co., Inc., Rockaway, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
AvioniCS, Inc., South Bend, Ind. 
Bel-Tronics Corp., Addison, III. 
B.H. Inds., Los Angeles, Cal .. 
Bicron Elctrns. Co., Canaan, Conn. 
Bradohm. Inc .• Salamanca. N.Y. 
Cambridge Thermionic, Cambridge; Mass 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City, Cal. 
Coral MagnetiCS Co., Farmingdale, N.Y.' . 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orange. 

N.J. 
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Coils, Telephone 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dormeyer Inds., Chicago, III. 
Electrical Windings, Inc., Chicago, III. 
Electro MagnetiC Prods., Wabash, Ind. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass. 
Endicott Coil Co., Binghamton, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. . . 
General Instr. Corp;, Chicopee, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. . 
Jerome Elec. Corp., Orange, N.J. 
Koontz-Wagner Elec., SolJth Bend;ind. 
Liriell Engrg. Corp., Chicago, III. 
Lisk, G.W. Co., Clifton Springs, N.Y. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Magnetec Corp., Van Nuys, Calif. 
Magnetic Sys. & Instrs., Worcester, Mass. 
MagnetiCS Sys. & Instrs., Worcester, 

Mass. 
Modelectric Prods. Corp.,.·Asbury Park, 

N.J. 
Morey Corp, Downers Grove, III. 
National Acme, Cleveland, Ohio 
Nat'l. Coil Co., Douglas, Ariz. 
Oeco Corp., Portland, ·Ore. 
Otis Radio & Elec. Corp., Hawarden, Iowa' 
Pacific Switch Controls, Inc., Van Nuy.s, 

Calif. ' 
Piconics Inc., Tyngsboro, Mass. 
Precision Elctrns. Corp., Marshfield; Mass. 
Precision Inc., MinneapoliS, Minn 
Preferred Electronies, Inc., Westfield, 

Mass. . 
Profile Elctrns., Inc., Concord, N.H. 
Projects Unlimited, Inc., Dayton, Ohio 
REM-Tronies, Silver Creek, N.Y. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Rollan Electric Co., Chicago, III . 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Shigoto Inds .• Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Smallwood, S.G., Ltd .• Kitchener,Onl., 

Canada . 
SNC Mfg. Co .• Inc., Oshkosh, Wisc. 
Standard Winding Co., Newsburgh, N.Y. 
Subminiature Instrs. Corp., Riverside, Cain. 
Tranex, Inc., Mountain View, Cal. 
Tri-Dex Co.,: Visalia, Calif. 
Tur-Bo Jet Prods. Co., Inc., Rosemead, 
Cal~. 

U.S. Elctrl1s., Lyndhurst, N.J. 
Vanguard Elctrns., Inglewood, Cal .. 
Varian Assoes., Radiation Div., Palo Alto, 

Cal: 
Voltronies, Inc., Chicago, III. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Winatic Corp., Vestal, N.Y. 
Wintron Co., Inc., S. EI Monte, Cain. 
Y.T. & T. Corp .• Roslyn Hgts., N.Y. 

Coils, Telephone 
ADC Prods., Minneapolis, Mlnn. 
Computer Comps., Jamalcs, N.Y. 
Dale Elctrns., Inc., Yankton, S.D. 
Mlcrotran Co., Valiey Stream, N,Y. 

p2983 
Sangamo Elec. Co."Plckens, S.C. 
Torotel, Inc., Grandview, Mo. 
United Prods. Co., New Hyde Pk., N.Y_ 
Aladdin Elctrns., Nashville, Tenn. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Bullock Magnetics Corp., Pomona, Calif.
C.B.C. Inds., Inc., FI. Washington; Pa. 
Coil Co. of Amer., Northvale, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wlsc. 
Dyna Magnetic Devices, Inc., Hicksville, 

N.Y. 
Electro Magnetic Prods., Wabash, Ind. 
Electrocom ·Inds., So. Bend; Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
Endicott·Coil Co., Binghamtori, N.Y. 
Morey Corp, Downers Grove, III. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Precision Inc., Minneapolis, Minn 
Stromberg Carlson Corp., Rochester, N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Transformer Tech., Inc., Chicago, III. 
U.S. Elctrns., Lyndhurst; N.J. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 
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Coils, Toroidal· 
Colis, Telephone Pickup (For 

Recordlns)-See Pickups, 
Telephone-Vol 1 

Colis, Tbroldai 
ACDC ElCtms., Oceanside, Cal. 
ADC Prods., Mlnnel[lpolls, Minn. .' 
Airpu Elctnis., Inc., Cambridge, Md. 
AHen Avionics, Mineola, N,Y. 
Allen Elctrns. Dlv., Macungie, Pa, p 2481 
American P~lslon Inds., Inc., E. 

Aurorli, N. Y .................................. M. P 2490 
AmOid Magnetics, Culver City, Cal. . 

. p 65't' 
Autom.atlc .C~II, New Hyde Pk., N.Y. 

. .. . .p 2483 
Bulova Watch Co., Freq. Control 

Prods., ElCtnis, Dlv., Woodside, N.Y, 
CaddeHlunis Mfg. Co., In~, Mineola,. N. 

Y •••••••• _~., ........ _m.MM •••••••• : •••• ; •••••• M •• p 2484 
Coaat Coil Co., lOll Angeles, Calif. . 

. . P 2487 
Computer Comps., Jamaica, N.Y. . 
Dale Elctrna., Inc., Yankton, S.D. 

p 2488,2489 
Data Delay'Devlees,Clifto!l, N.J. . 
Delevall Dlv., Coil PrOds~, E. Aurora, 

N.Y .................................................... p 2490 
Ferrodyne Corp., Venice, Calif ••• p 2951 
Freed Transformer Co., Bldyn.; N~Y. 
Genlsco Tech. Corp., Genistron Dlv., . 

Compton, cal. . . . . 
Hlaonle, Inc., Olathe, I(ans. ..... : .•••. p 2491 
ImI'l. Control Co., Farmingdale, iii. Y. 
James Elctms., Inc., Chicago, III. 
JFD Eletms.lSub. Rlker·Maxson, Bklyn., 

N.Y. 
Kappa NetwOrk'; Inc., Carteret, N.J •. 
K.G.S. Etctrn8., Pasadena, Cal. 
Mlcrotran Co., Valley Stream, N.Y. 

. P 2962 
Miller, J.W. Co., Compton, Cal ••••• p 2492 
North Hilla EICtms., Inc., Glen Cove, 

N.Y. 
Nyti'onlca, Inc., Essex Elctms. Dlv., 

Darlington, S.C ................... M ••••••• ; p 2498 
RF Interonlca, Bay Shore, N.Y. 
San Ferllando Elec. Mfg.; San 

Fernando, Cal. 
Sangamo Elec; Co., PI~kens, S.C. 
Sag Elctms., Richmond Hili; N.Y. 
Shallco, Inc~·Smlthlleld,·N.C:· .. 
Solid State Elctms., Sepulveda, Cal.; 
Sprague EJec. Co., No.' Adams, Maas •. 
Torotel; Inc., Grandview, Mo.· 

. p 2502,2503 
Torwlcci Elctms., Inc., Lakewood, N.J: 

p 2506,2507 
United Prods; Co~ New Hyde Pk., N.Y. '. 
Unlted'Transformer Co. Dlv. of TRW 

Inc., New York, N.Y ......... M .......... • P 1533 
Unltron; Garland, Tex. 
ZII~ "nds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Allee, Anaheim, Calif. 
American Trans·Coil Corp., Richmond H'iII, 

N.Y. . 
!larger Corp., Sunnyvale, Cal. 
Barker & Williamson, Bristol, Pa. :.' 
Barwood Elctrns.,lnc., Glendale, Cal. 
BeI·TroniCS Corp., Addison: III. 
B.H. Inds., los Angeles, Cal; 
Bicron Elctrns. Co., 'Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calff. 
Bullock Magnetics Corp., Pomona, Calif. 
Cambridge ThermioniC, Cambridge, Mass 
C.B.C. Inds., Inc., Ft. Washington; Pa. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Coral MagnetiCS Co., Farmingdale;· N.Y; 
Crystal Network Prods. Corp., Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Dittmore.Freimuth Corp., Milwaukee, Wisc. 
Eastern Co., North Branch, N.J. 
E!'Rad Mfg. Co.~ Chicago, III. 
Electro·Pacific, Inc., Goleta, Calif. 
Electro Windings & Camps., Kenilworth, 

N.J. '. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass. 
Electronic Functions Div: TRw Inc.; 

Candem, N.J. 
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Elctrn. Transformer Corp., Paterson, N.J. 
. EMP Elctms., Inc., Phoenix, Ariz. 
Engineered Camps. Co., Gardena, Cal. 
Forbes & Wagner, Inc., Silver Creek, N.Y; 
General Instr. Corp., Chicopee, Mass. 
Gao Space, Houston, Tex. 
Gorman Machine Corp., Costa Mesa; Cal .. 
Goslin Elee. & Mfg. Co" Burba:nk, Calif. 
Hammond Mfg. Co., Ltd.~ Guelph, Ont., 

Can. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. . 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson Elee .. Coil Co., Elmhurst, III; 
Kwikset Powdered Metal PrOdS., Anaheim, 

Cal. 
Mag·Con Engrg. Co., SI. Paul. Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Morey. Corp, Downers Grove, III: 
Oeeo Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods" Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass .. 
Polyphase Instr. ·Co., Bridgeport, Pa. 
Precision Inc., Minneapolis, Minn 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Profile Elctms., Inc., Concord, N.H. 
Prototype· Transformer Corp., E, Orange, -

N.J. 
Pulse Engrg., Inc., San Diego,' Cal. 
Ragen Precision Inds., Inc., N. Arlington, . 

N.J. 
Raytheon·Co., Waltham, Mass. 
Redman Elctrns. Corp., Enfield, Conn. 
Renco Elctms., Inc., Hicksville, N.Y. 
RFl Inds., Camps. Div., Boonton, N.J .. 
RtroN Corp., Skokie, III. 
Sartron, Inc., Newberg, Ore. 
Shigoto Inds., Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Smallwood, S.G., Ltd., Kitchener, Ont., 

Canada 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Spatron Inc,Alhambra, Calif. 
Stancor, Chicago, III. 
Standard Winding Co.,. Newsburgh, N.Y. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superior Continental Corp., Hickory, N.C .. 
Syscon Int'l., Inc., So. Bend, Ind. 
Topper Mfg. Co., Inc., Great Neek, NY. 
Torelco Inc., Irvington, N.J: . 
Transformer Tech.; Inc:, Chicago, III. 
Triad Distributor. Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind: . 
Vangua,d.Elctms., Inglewood, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va .. 
Western Transformer Co., Tijeras, N. M. 
White Instrs., Inc., Austin, Tex. 
Wintron Co., Inc., S. EI Monte,.Calff. 
Y.T. & T: Corp.,.Roslyn Hgts., N.Y. 

Coils, Transducer 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Coto-Coll Co., Inc., Providence, R.I. 
Dale Elctrns., Inc,,' Yankton, S.D. 
Nytronics, Inc., Essex Elctm •• Dlv~ 

Darlington, S.C. 
Torwico Elctrns., Inc., lakewood, N.J. 
United Prods, CO., New Hyde Pk., N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Allec, Anaheim, Calff. 
American Trans·Coil Corp.,. Richmond Hill, 

N.Y. 
Avionics, Inc., South Bend,lnd. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctms. Co., Canaan, Conn. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calff. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Eastern Co., North' Branch, N.J. 
Electro MagnetiC Prods .•. Wabash, Ind. 
Elctrn. COilS, Springfield: Mass. 
Elctm. Transformer Corp., Paterson, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Flow Technology, Inc., Tempe, Ariz. 
General Instr. Corp., .Chicopee, Mass. 
Gao Space, Houston, Tex. 
Hammond Mfg. Co., Ltd:, Guelph, Ont., 

Can. 
Jerome Elec. Corp., Orange, N.J. 
Morey Corp, . Downers Grove, III. 

PRODUCT INDEX & DIRECTORY (Vol. 3) 

Oeeo .Corp., Portland, Ore. Transrex Div., Torrance, Cal . 
Ragen Precision Inds., Inc., N. Arlington, Virginia Elctms. Co., Inc., Falls Church, 

N.J. Va.. . '. 
Sensor Corp., Greenwich,Conn. WarSaw Call Co. Inc., Warsaw, Ind. 
Spatron Inc, Alhambra, Calif. . Winatic Corp., Vestal, N.Y: 
.Subminiature Instrs. Corp.,.Riverside, Calif. Y.T. & T. Corp., ROSlyn Hgts., N.Y. 
Transducer Systems, Inc., Willow Grove, ,. . 

Pa. . Colis, tv (All Types) 
Tri·Dex Co., Visalia, Calif. A.LA. Inds., Inc., HarrISon, N.Y ... p 1845 
Tur-~o Jet Prods. Co., Inc., Rosemead, Allen Avionics, Mineola, N.Y. 

Calff. . Automatic Coil, New Hyde Pk., N.Y. 
W~ld~m Elctms., Inc., Chicago, III. Dale Elctms., Inc., Yankton, S:D. 
Wlnatlc Corp., Vestal, N.Y. Douglas Randall Dlv., Pawcatuck, Conn. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. Miller, J.W. Co., Compton, Cal_. p'24111 

Colis, Transformer Nytronlc:a, Inc., Ellsex EIctms. Dlv., 
ADC Prods., Minneapolis, Mlnn. Darlington, S.C. . 
Automatic Coil, New Hyde Pk., N,Y. Syntronlc Inatrs., Inc., AddISon, III. 2488 

p2483 P 
B I W t h Co F Co t I United Prods. Co., New Hyde Pk., N.Y. 

u ova a c ., req. n ro American Trans-Coil Corp., Richmond Hill, 
Prods., Elctrns .. Dlv., Woodside, N.Y. N.Y. 

Coast Coli Co., los Angeles, cal~ 2487 Beebel~strs;, Inc:, N.White Plains, N.Y. 

Computer Comps., JamaICa, N.Y. Bel·Tronlcs Corp., Addison, III.. 
DBI Ell I Y kt S D P 2489 C.B.C. Inds., Inc., FI. Washington, Pa. 

e· c ~s., nc., an on, • .' Clippard Inslr., Inc., Cincirinati, Ohio 
Del Elctms. Corp., Mt. Vernon, N.Y. Dittmore.Freirnuth Corp., Milwaukee, Wise. 
Delevan Dlv., Coli Prods., E. Aurora, Electronic Functions Dlv. TRW Inc., 

N.Y. Clindem N J 
Douglas Randall DIv., Pawcatuck, Conn. Generall~str:' ~f Can., Waterloo, Ont, 
Ferrodyne Corp., Venice, Calif. Can. 

. Genisco Tech. Corp~ Genlatron, Dlv~ General Inslr. Corp., Automatlc·Mfg. Div., . 
Compton, Cal. Newark N J 

James Elctms., Inc~ Chicago, ilL Generall~str. ·Corp., Chicopee, Mass. 
K.G.S. EIC1rns., Pasadena, Cal. GTE Sylvania Inc., Danvers, Mass. 
Mlcrotran Co., Valley Stream, N.Y. 2958 Hydro Molding Co., Inc., Plattsburgh, N.Y. 

Nyt I I E Elet DI P Littelfuse, Inc., Des Plaines, III. 
ron cs, nc.,· ssex ma. .v., Otis Rad.1o & Elee.Corp., Hawarden, Iowa 

Darlington, S.C. Renco Elcirns Inc Hicksville N Y 
Solid State Elctrns., Sepulveds, Cal, RFL Inds., c~ps. ·Dlv., Boon~n: N.J. 
Staco,lnc., Dayton, Ohio Rollan Electric Co· Chlca90 III 
Torwico ElCtrns., Inc., Lakewood, N.J. Smallwood, S.G., Ltd., Kitch~ner, Onl., 
United Prods. Co~ New Hyde Pic., N.Y. Canada 

• Zarln~ Inds., Inc., Ca~el, Ind. Standard Winding Co., Newsburgll, N.Y. 
Aladdin Elctrns., NashVille, Tenn.'. Workman Elctm Prods Inc sarasota 
American Trans-Call Corp., Richmond Hill, Fla ..,., , 

NY .. 
Ba;g~r Corp., Sunnyvale, Cal. Y.T. & T. Corp., Roslyn Hgts., N.Y .. 

, Barwood Elctrns., Inc., Glendale, Cal. 
B.H. Inds., los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington,Pa. 
Component SpeCialties, Temple City, Cal. 
Coral Magnetics Co., Farmingdale, N.Y. 
Custom Call Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orange, 

N.J. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Eastem Co., North Branch, N.J. 
Electrical Windings, Inc., Chicago, III. 
Electro·Pacific, Inc., Goleta, Calif. 
Electro Windings & Camps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass. 
Electronic Functions Div. TRW Inc., 
C~dem, N.J: 

Elctrn. Transformer Corp., Paterson, N.J. 
Endicott Coil Co., Binghamton, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Generallnstr. Corp., ChiCOpee, Mass. 
Geo Space, Houston, Tex. 
Grand Transformers, Grand Haven, Mich. 
Hughes Aircraft Co, Culver City, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
MagnetiC Sys. & Instrs., Worcester, Mass. 
MagnetiCS Sys. & Instrs., Worcester, 

Mass. 
Morey Corp, Downers Grove, III: 
Olektron Corp., Dudley, Mass. 
Permaluster, Inc., Burbank, Calif. 
Peschellnstrs., Cape Coral, Fla. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns., Inc., Amityville, N.Y. 
Precision Inc., Minneapolis, Minn 
Rae Co. Inc., Indianapolis, Ind. . 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Renco Elctms., Inc., Hicksville, N.Y. 
RFL Inds., Camps. Div., B00rrton, N.J. 
ShigotQ Inds.,Ud., New York, N.Y .. 
SKG Assocs., Inc" Boston, Mass. 
Syscon Int'l., Inc., So. Bend, Ind. 
Tranex, Inc., Mountain View, Cal .. 
Transformer Tech., Inc., Chicago, III. 

COils, Variable 
Allen Avionic.; MlneciIa, N • ., •. 
American Prectalon Incis., Inc:, E. . 

Aurora, N.Y ............. M .... M .. M_ ..... ,_. P 2490 
Automatic CoIl, N_ Hyde P~ N.Y. 

, P 2483 
BuJova Watch Co., Freq. Control 

Proda., EIctms. Dlv~ WoodSide, N.Y; 
Caddel·Burns Mfg. Co., liIc:~ Mineola, N. 
.Y .................... M ......... _ ... :_ .... _ .. ~ .. p 2485 

Computer Comps., Jamaica, N.Y •. 
Date Elctms., Inc., Yankton, S.D. p 2488 
Dat. Delay DeVices, Clifton, N.J. Ii 2745 
Delevan Dlv., Coli Proda" E. Aurora, 

N.Y. m .... _. ____ ._ ...... _ ....... P 2490 
Freed Transformer Co., Bldyn., N:Y. 
JFO EICtms./Sub. Rlker-Maxaon, BIdyn., 

N.Y. . 
Johnaon E.F. Co., Waseca, MlnIL 
Kappa NetwOrkS, Inc.; Cart~ N.J. 
lTV Electroaystems, Huntington, Ind. 
Mlcrolran co., Vaney Stream, N.Y. 
Mlilen, James Mfg., Malden,"'b.. '. 
Miller; J.W: Co., ComPtOh, Cal ..... P 2498 
North Hills Elctms., Inc., Giim Covil, 

N.Y. 
Nytronlcs, Inc., Essex EIctms. DIv~ 

Darlington, S.C. _ ............ M ........... P 2A98 
San Femll!ldo Elec. M~ San 

Fernando, Cal. , 
Sangamo Elec. Co" PIck_, S.C.p 2440 
United Prods. Co., New Hyde Pic., N.Y. 
Vart-l Co~ Inc., Denver, Colo •.• M. P ZSOI 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Eictrns., Nashville, Tenn. 
Altee, Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Bicron Elctms. Co., Canaan, Conn. 
Cambridge ThermioniC, Cambridge, Mass 
Clippard Inslr., Inc., Cincinnati, OhIo 
Component'SpecI8lties, Temple City,CaI. 
Delta Elctrns., Alexandria, Va. 
Dittmore.Freimuth Corp., MilwliUke8, WISe. 
Dynographic Elctms. Corp., Hicksville, 

N.Y. 
Eastem Co., North Branch, N.J. 
EI·Rad Mfg. Co., ChICago, III. 
Electro Assemblles,.lnc.,Chlcilgo, III. 
Electrocom Inds., So. Bend, Indiana 

For addresses see YELLOW SECTION eel11/1971 (Vol. 3) 



PRODUCT INDEX & DIRECTORY (Vol. 3) Compounds, Encapulating, Molding, Potting 
Electronic Functions Div. TFlW Inc., 

Candem, N.J. 
General Instr. Corp., Chicopee, Mass. 
Linell Engrg. Corp., Chicago, 111. 
Littelfuse, Inc., Des Plaines, 111. 
Magnetic Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. 
Nat'l. Coil Co., Douglas, Ariz. 
Otis Radio & Elec. Corp., Hawarden, Iowa 
Piconics Inc., Tyngsboro, Mass. 
Profile Elctrns., Inc.,' Concord, N.H. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RFL Inds., Camps. Div., Boonton, N.J. 
Smallwood, S.G., Ltd.; Kitchener, Ont., 

Canada 
Stanford Applied Engrg., Santa Clara, Cal. 
Subminiature Instrs. Corp., Riverside, Calif. 
Superex Elctrns. Corp., Yonkers, N.Y. 
Syscon Int'1., Inc., So. Bend, Ind. 
Transrex Div., Torrance, Cal. 
Vanguard Elctrns., Inglewood, Cal. 
Voltronics, Inc., Chicago, 111. 
Warsaw Coil Co. Inc" Warsaw, Ind. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Vidicon Alignment 
CELCO, Mahwah, N.J, ...................... P 339 
Syntronlc Instrs., Inc., Addison, 111. 

p 2499 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Electro Magnetic Prods., Wabash, Ind. 
Gencom Div., Plainview, N.Y. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Coils, Voice 
ADC Prods., Minneapolis, Minn. 
Automatic Coli, New Hyde Pic., N.Y. 
Altec, Anaheim, Calif. 
American Trans'Coil Corp., Richmond Hill, 

N.Y. 
Avionics, Inc., South Bend, Ind. 
Barger Corp., Sunnyvale, Cal. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Component Specialties, Temple City, Cal. 
Electro Magnetic Prods., Wabash, Ind. 
Endicott Coil Co., Binghamton, N.Y. 
Geo Space, Houston, Tex. 
ISCITelephonics Div, Huntington, N.Y. 
Morey Corp, Downers Grove, III. 
Permaluster, Inc., Burbank, Cain. 
Prototype Transformer· Corp., E. Orange, 

N.J. 
R-Columbie Prods., Inc., Highland Park, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Transformer Tech.; Inc., Chicago, 111. 
Waldom Elctrns., Inc., Chicago, 111. 
V.T. & T. Corp., Roslyn Hgts., N.Y. 

Colis, Water-See Water Coils, 
Tube Cooling-Vol 2 

Coincidence Analyzers-See 
Analyzers, Coincidence
Vol 1 

Cold-Cathode Readout-See 
Tubes, Readout-Vol 2 

Cold Traps-See Vol 1 

Collars 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. . 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Dynamic Gear, FI. Lauderdale, Fla. 
Franklin Fibre-Lamttex, Wilmington, Del. 
Instru-Lec Corp., MI. Vernon, N.Y. 
Naugler Engrg., Inc., Beverly, Mass. 
PIC Design Corp., Ridgefield" Conn. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Sterling Instr., New Hyde Pk" NY 
Stop Components, Inc., Freeport, N.Y. 
Veeco Instrs., Inc., Plainview,. N.Y. 

Collimators, Infrared-
See Vol 2 

COllimators, Optical
See Vol 2 

eem/1971 (Vol. 3) 

Colorimeters-See Vol 2 

Color TV Equipment-See 
Cameras, TV (Color); 
Monitors, Video; Recorders, 
Video Tape-Vol 1 

Combiners, Diversity, Post 
Detection-See Vol 1 

Combustion Indicators-See 
Fire Detection & Fighting 
Equip.-Vol 2 

Comparators, Impedance
See Bridges, Impedance
Vol 1 

Comparators, Inductance
See Bridges, Inductance
Vol 1 

Comparators, Optical
See Vol 2 

Comparators, Phase
See Vol 1 

Comm_ Systems, Broadcast- Comparators, Q-See Vol 1 
See Vol 1 

Comm. Systems, Carrier 
Current-See Vol 1 

Comm. Systems, Data
See Vol 1 

Comm. Systems, F-M
See Vol 1 

Comm. Systems, Facsimile
See Vol 1 

Comm. Systems, Frequency 
Shift-See Vol 1 

Comm. Systems, Induction
See Vol 1 

Comm. Systems, Infrared, 
Ultraviolet-See Vol 2 0 

Comm. Systems, Intercom
See Intercommunication 
Systems-Vol 1 

Comm. Systems, Laser
See Vol 1 

Comm. Systems, Microwave 
-See Vol 2 

Comm. Systems, Multiplex
See Vol 1 

Comm. Systems, Portable 
(Industrial)-See Vol 1 

Comm. Systems, 
Radiotelephone-See Vol 1 

Comm. Systems, Selective 
Paging-See Vol 1 

Comm. Systems, 
Single-Sldeband-See Vol 1 

Comm; Systems, 
Telemeteri~g-See Vol 1 

Comm. Systems, Telephone
See Vol 1 

Cotnm. Systems, Teletype-
See Vol 1 . 

Comm. Systems, Vehicle 
Mounted-See Vol 1 

Commutators, Rotary
See Vol 2 

Commutators, Switching
See Vol 2 

Comparators, Attenuation
See Vol 1 

Comparators, Capacitance
See Bridges, Capacitance
Vol 1 

Comparators, Circuit linearity 
-See Vol 1 

Comparators, Denslty-See 
Densitometers-Vol 1 

Comparators, Dlgital-
See Vol 1 

Comparators, Frequency
SeeV011 . 

Comparators, Reluctance
See Vol 1 

Comparators, Resistance
See Bridges, Resistance
Vol 1 

Comparators, Surface-See 
Indicators, Surface 
Roughness-Vol 1 

Comparators, Voltage
See Vol 1 

Compasses, Electronic Gyro 
-See Vol 2 

Compensators, Angular 
Motion-See Vol 2 

Compensators, Lead 
Reslstance-See Vol 1 

Component Substitutors-See 
Test Equipment, 
Component Substituting
See Vol 1 

Compounds, Antistatic-See 
Coatings, Antistatic 

Compounds, Encapsulating, 
Molding, Potting-Also See 
Plastic Raw Materials 

Amphenol Cadre Dlv., Endicott, N.Y. 
Columbia Tech., Woodside, N.Y. 
Ablestik Adhesive Div., Gardena, Calif. 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Acme Resin Co., Forest Pk., III. 
Adams & Assoc., Inc., Hollywood, Cal. 
Adhesive Prods. Corp., Bronx, N.Y. 
Allaco Prods., Braintree, Mass. 
Amicon Corp., Lexington, Mass. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Applied Plastics Co., EI Segundo, Cal. 
Armstrong Cork Co:, Lancaster, Pa. 
Armstrong Prods. Co., Warsaw, Ind. 
Bacon Inds., Watertown, Mass. 
Boonton Molding Co., Inc., Boonton, N.J. 
Burlington Opers. Div., Burlington, Mass. 
Chemical Prods. Corp., E. Providence, R.I. 
Chemtronics, Inc., Brooklyn, N.Y. 
Communications Tech. Corp., Los 

Angeles, Cal. 
Conap, Inc., Allegany, N.Y. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Dennis Chem. Co., SI. Louis, Mo. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dow Corning Corp., Midland, Mich. 
Durez Plastics Div., N. Tonawanda, N.Y. 
Dynaloy, Inc., Hanover, N.J. 
Eastman Chern. Prods., Kingsport, Tenn. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro-Science Labs., Philadelphia, Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Plastic Molders, Irvington, N J 
Epoxylite Corp., s. EI Monte, Calif. 
Fiberite Corp., Winona, Minn. 
Fuller-O'Brien Corp., Menlo Park, Calif. 
Furane PlastiCS, Los Angeles, Cal. 
General Elec., Schenectady, N.Y. 
General Elec. Co., Waterford, N.Y. 
Hardman Inc., Belleville, N.J. 
Haysite Div., Erie, Pa. 
Hightemp Resins, Inc., Stamford, Conn. 
Hughes Aircraft Co, Culver City, Cal. 

For addresses see YELLOW SECTION 

Hysol Div., Olean, N.Y. 
Isochem Resins Co., Lincoln, R.I. 
Joy Mfg. Co., New Phila., Ohio 
Kenics Corp., Danvers, Mass. 
MacDonald & Co., Glendale, Calif. 
Miller-Stephenson Chern. Co., Inc., 

Danbury, Conn. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Morton Chemical Co., Chicago, 111. 
National Beryllia Corp., Haskell, N.J. 
Nitine, Inc., Clifton, N.J. 
Pacific Resins & Chems., Milwaukee, 

Wisc. 
Packaged Resins Co., Braintree, Mass. 
Plastic Wire & Cable Corp., Jewett Ctty, 

Conn. 
Polymer Corp., Reading, Pa. 
Polyphase Instr. Co., Bridgeport, Pa. 
Ram Chems., Gardena, CaIW. 
Rawn Co., Inc., Spooner, Wisc. 
Reichhold Chemicals, Inc., Whtte Plains, 

N.Y. 
Resin Formulators Co., Culver City, Cal. 
Richardson Co., Des Plaines, 111. 
Rogers Anti-Static Chems., Inc., Chicago, 

III. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Lafayette, Ind. 
Sauereisen Cements Co., Pittsburgh, Pa. 
Schenectady Chems., Schenectady, N.Y. 
Seal-Peel, Inc., Royal Oak, Mich. 
Semicon Assoc., Inc., Lexington, Ky. 
Shur-Lok Corp., Santa Ana, Calif. 
Smooth-On, Inc., Gillette, N.J. 
Stauffer·Wacker Silicone Corp., Adrian, 

Mich. 
Sterling, Sewickley, Pa. 
Stevenson·Bro & Co., Inc., Phila., Pa. 
Techform Labs., Inc., Venice, Cal. 
Teledyne Penn-Union Elec., Edinboro, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., SI. Paul, Minn. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Tra-Con, Inc., Medford, Mass. 
Union Carbide, Chemicals & PlastiCS, New 

York, N.Y. 
Uniroyal, Inc., New York, N.Y. 
United American Metals Div., Brooklyn, 

N.Y. 
Universal Shellac & Supply Co., Inc., 

Hicksville, NY 
U.S. PolymeriC" Stamford, Conn. 
Western Coating Co., Royal Oak, Mich. 
Westinghouse Elec., W. Mifflin, Pa. 
Zophar Mills, Inc., Brooklyn, N.Y. 

Compounds, Weatherproofing 
-See Coatings, 
Weatherproofing 

Compressors. Data & Speech 
-See Vol 1 

Computer Logic Clrcuits-See 
Cards, Logic; Circuits, Hybrid; 
Circuits, Integrated; Modules, 
Logic-Vol 2 

Computer Memory Testers
See Testers, Computer 
Memory-Vol 1 

Computer Tape Recorder&:
See Data Recorders-Vol 1 

Computer Teaching Devices 
-See Teaching MaChines
Vol 1 

Computer Type Indicators
See Lights; Dials; Readouts
Vol 2 

Computers, Analog-See Vol 1 

Computers, Desk Top (Digital) 
-See Vol 1 . 

Computers, Digital (General 
Purpose)-See Vol 1 

Computers, Digital (Special 
Purpose)-See Vol 1 

Computers, Hybrid, 
Analog-Dlgltal-See Vol 1 

Computers, Radlac-See 
Analyzers, Radiation-Vol 1 
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Conduit, Electrical 
Computing Equipment, 

Perlpheral-See Converters; 
Counters; Printers; etc.:-Vol 1 

Condensers-See Capacitors 

Conductive Fabrics,. Films & 
Tapes-See Fabrics, 
Conductive .. 

Conductive Plastlc-See 
Materials, Conductive Plastic 

Co.ndult, Electrical 
Wlremoicl Co. W. Hartford, Conn. 

Anaconda American Brass Co .• 
p 2727 

Waterbury. Conn. 
Cerro Corp .• New York. N.Y. 
Co-Operative Inds .• Inc .• Chester. N.J. 
leore Electro-PlasticS. Inc .• Santa Clara. 

Cal. 
leore. Inc .• Santa Clara. Cal. 
ldeallndustnes. Inc .• Sycamore. III. 
Ideas; Inc .• Laramie. Wyo. 
Johns-Manville Sis. Corp .• New York. N.Y. 
Pliistlc Wire & Cable Corp .• Jewett City. 

Conn. 
Porcelain Prods. Co .• Carey. Ohio 
Republic Steel Corp. Cleveland. Ohio 
Reynolds Metals Co .• Richmond. Va. 
Taylor Elec .• Howell. Mich .. 
Whitaker Cable Corp .• N, Kansas City. 

Mo. 
Zippertubing Co .• Los Angeles. Cain. 

Cones, Speaker-8ee Speaker 
Cones-Vol 1 

Connector Adapters 
Alford Mfg. Co., Winchester, Mass. 
Amp In~, Harrisburg, Pa. 
Amphenol Connector Dlv., Broadview, 

1H._ ... _ .. __ ...... p 2577·2580,2582,2588 
Amphenollnd'i. Dlv., Chicago, III. 
Amphlinol RF Dlv., Danburry, Conn. 

p 2521-2523,2525,2527,2532-2537 
Amphenol Sales Div., Broadview, III. 
Arra Inc., Bayshore, N. y, 
Bames Corp., Lansdowne, Pa. 
. Bendlx, Franklin, Ind. 
Bird ElCtm., Cleveland, Ohio 
C1nch-Nu'LlrJe, Minneapolis, Minn. 

p 2610 
Connector Corp., Chicago, III. 

. P 2612,2613 
Osburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
DOw-Key; Sa.nta Barbara, Cal. 
ElCtrii. Molding Corp., Woonsocket, R.I. 
GC Elctms., Rockford, III. 
Gulton Inds., Inc. Metuchen, N.J. 
Hughes Aircraft ~., Connecting 

Devices, Newport Beach, Cal. 
National TeJ..Tronics Corp., Great Neck, 

N.Y ••••••• : ........................................... ·.P 2650 
Pomona Elctms. Co., Inc., Pomona, Cal. 

p 2655-2657,2661,2664,2697,2699,2701 
Rowe.lnds., Dlv., Toledo, ·Ohlo •••• p 2707 
Rye.lnds., Inc., Mamaroneck, N.Y. 

P 2708 
Saxto~Prods., Congers, N.Y; 
Silalettro Corp., Mamaroneck, N.Y. 
Showa Musen.Kogyo Co.,' Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Int., Bklyn., N.Y. 
Trompeter Elctms., Chatsworth, Cal. 

p 2719 
Vector Elctrn •. Co., Inc., Sylmar, Cal. 

. Accurate Elctms. Corp .• Elyria. Ohio 
Air.().. Tronlcs Prods .• Morrisville. N.Y. 
Aircraft & Elctm. Spec .. Plainfield. Ind. 
Americon Corp .• Waltham. Mass. 
APM Hexseal Corp .• Englewood. N.J. 
Ark-Las Switch Corp .• Watertown. Mass. 
Astrolab Inc .• Unden. N J 
Ava Elctms .• Upper Darby. Pa. 
BlIman Mfg .• Inc .• New Cumberland. Pa. 
BlIndix Corp .• Sidney. N.Y. 
Blonder-Tongue Labs .• Inc .• Old Bridge. 

N.J. 
Burndy Corp .• Norwalk. Conn. 
Cable Elec. Prods .• Inc .• Providence. R.I. 
Cam-Lok Div .• Cincinnati. Ohio 
Connect~ol <;:orp .• New York. N Y, 
Consolidated Prods .• Gardena. Calif. 
Deutsch Co .• Banning. Cain. 
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Dittmore-Freimuth Corp., Milwaukel!. Wisc. 
EV/Game. Inc .•. Freeport. N.Y. 
Eagle Elec. Mfg. Co .• L. I. C .• N.Y. 
Electro Oceanics. Inc .• Compton. Calif. 
Ercona Corp .• Belimore,.N.Y. 
Fabri-Tek. Inc .• Minneapoli~. Minn. 
Ferranti Ltd .• HOllinwood. Lancs .• England 
General Elec .• Providence. R.I. 
General Radio Co ... Concord. Mass. 
Glenair. Inc .• Glendale. Calif. 
GTE Sylvania Inc .• Warren. Pa. 
Hydro Molding Co .• Inc .• Plattsburgh. N.Y. 
HYPllrtronics Corp .• Watertown. Mass. 
lcore Electro-Plastics. Inc .• Santa Clara. 

Cal. 
lcore. Inc .• Santa Clara. Cal. 
IndH Corp .• Albertson. N.Y. 
ITT Gremar. Inc .• Woburn. Mass. 
Jettron Prods .• Hanover. N.J. 
Kings Elctrnsl. Tuckahoe. N.Y. . 
Kistler Instr. Co .• Redmond. Wash. 
Lemosa: Inc .• San Francisco. Cal. 
Maury Microwave Corp .• Cucamonga. 

Calif:- . 
MI-KRO Connector Div .• Long Island CHy. 

N.Y. 
Microdot Inc .• S. Pasadena. Calif. 
Monitor Sys .• Inc .• Ft. Washington. Pa. 
Norelcom Inds .• Inc .• Farmingdale. N.Y. 
OMNI Spectra. Farmington. Mich. 
Phelps Dodge Comm .• North Haven. 

Conn. . 
Prodelin. Inc .• Hightstown. N.J. 
Pyle-National' Div .• Harvey Hubbell. 

Chicago.lII. 
Rodale Mfg. Co .• Inc .• Emmaus. Pa. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Samarius. Inc .• Derby. Conn. 
Shigoto Inds .• Ltd .• New York. N.'( 
Staffall. Inc .• Providence. R.1. 
Struthers Elctrns. Corp:. Mamaroneck. 
N.Y,· ..' 

Superior Continental Corp .• Hickory. N.C. 
Superior Elec .• Bristol. Conn. 
Switchcraft. Inc .• Chicago,III.' 
Technical Mat'l.. Mamaroneck. N.Y. 
T.J. Elctrns .• Ft. Worth. Tex. 
Waldom Elctrns .• Inc .• Chicago •. III. 

Connector Boxes & Strips, 
Power Outlet . 

Showa Musen Kogyo Co., Ltd., 
Shinagawa-Ku Tokyo 141, Japan 

Wlremold Co., W. Hartford, Conn. 
. . ,p 2726,27r1 

Accurate Elctrns. Corp .• Elyria. Ohio 
Bud Radio. Inc .• Willoughby. Ohio 
Cam-Lok Div .• Cincinnati. Ohio 
Connectrol Corp .• New York. N'Y 
Eagle Elec. ·Mfg. Co .. L. I. C .• N.Y. 
Electro Oceanics. Inc .• Compton. Calif. ' 
Morey Corp. Downers Grove. III. 
Pyle-National Div .• Harvey Hubbell. 

Chicago; III. 
Rowe L. L. Co .. Boston. Mass. 
Waber Elctrns .• Inc .• Philadelphia. Pa. 

Connectors & Terminals, 
Push-On, Quick Disconnect 

Amphenol Connector Div., Broadview, 
III ••••••••••••••.•••••••••••• p 2568-2570,2577-2580 

Amphenol Ind' I. Div., Chicago, lII.p 2538 
Amphenol Sales Div., Broadview, III 

p 2538,2568-2570,2577-2580 
Berg Elctms., Inc., New Cumberland, 

Pa. 
Cinch-Nu Line, Minneapolis, Minn. 
Connector Corp., Chicago,'lII., ..•• p 2612 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. . 
• Elctrn. Molding Corp., Woonsocket, R.I. 

ETC, Inc;, Cleveland, Ohio •••• : ••••••• p 2628 
GC Elctrns., Rockford, III. 
Glass Tech., Newport Bch., Cal. 
ITT Cannon Electric, Santa Ana, Cal. 
National Tel-Tronlcs Corp., Great Neck, 

N.Y ••.••••• : ................. : ........................ p 2650 
North Elec. Co., Gallon, Ohio 
Rowe Inds., Div., Toledo, Ohio •••. p 2707 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Trompeter Elctrns., Chatsworth, Cal. 

p 2719 
Vaco Prods. Co., Chicago, III •••••.• p 2944 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Vernltron Elec. Comps., laconia, N.H. 

p 2720 

.. PRODUCT INDEX & DIRECTORY (Vol. 3) 
Abacus Elclrns. Corp .• Dobbs Ferry. N.Y. 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Accurate Elctms. Corp .• Elyria. Ohio 
Alloys Unlimited. Inc .• EnCino. Cain. 
Americon Corp., Waltham. Mass. 
Ark-Les Switch Corp .• Watertown. Mass. 
Astrolab Inc .• Linden. N J . 
Avdel. Inc .• Burbank. Calif. 
Beman Mfg .• Inc .• New Cumberland. Pa. 
Blonder-Tongue Labs .• Inc .• Old Bridge. 

N.J; 
Burndy Corp .• Norwalk. Conn. 
Cam-Lok Div .• Cincinnati. Ohio 
Cambridge Thermionic. Cambridge. Mass 
Chem Aero. Inc .• Wilmington. Cal. 
Chronomatic Div .• Burbank. Cal. 
Cinch Mfg. Co .• Elk Grove Village. III. 
Cole-Hersee Co.. S. Boston. Mass. 
Connector Inds. Amer .• Cincinnati. Ohio 
Connectrol Corp .• New York. NY" 
Connectron. Corp .• Van Nuys. Cal 
D-Cemco. Inc .• Burbank. Calif. 
Deutsch Co .• Banning. Calif. 
Doran Mfg. Co .• Cincinnati. Ohio 
Electric Terminal Corp .• Warwick. R.I. 
Ercona Corp:. Bellmore. N.Y. 
FabrHek. Inc .• Minneapolis. Minn. 
Ferranti Ltd .• H.ollinwood. Lancs .• England 
General Radio Co .• Concord. Mass. 
Helwig Carbon Prods .• Inc .• ~ilwaukee.· 

Wisc. 
Hollingsworth Solderlass Terminal. 

PhoeniXVIlle. Pa. . 
Hypertronics Corp .• Watertown. Mass. 
Ico/Rally. Palo Alto. Cal; 
Indit Corp .• Albertson. N.Y. 
Jackson. J.A. Corp .• Mamaroneck. N:Y. 
Javex Elctrns .• Cherry Valley, Calif.' 
Jerrold/Watkins Div .• Toronto. 395. Ont.. 

Can. . 
'Kent Corp .• Mundelein. III. 
Kentucky Elctrns .• Owensboro. Ky. 
Kolton Elec. Mfg. Co .• Newark. N.J. 
Lear Siegler. Inc .• Santa Monica. Calif. 
Lemosa. Inc .• San Francisco. Cal. 
Litton Inds .• Van Nuys. Calif. 
Magnum Elec. Corp .• Erie. Mich. 
Malco Mfg. Co .• Chicago. III. 
MI-KRO Connector Div .• Long IslandCity. 

N.Y. 
Molex Prods. Co .• Downers Grove. III. 
Nutmeg Screw Mach. Prods .• Waterbury • 

Conn. 
Pyle-National Div .• Harvey Hubbell. 

Chicago. III. . 
Richards Arklay S .• Newton Highlands. 

Mass. . .' . 
Robinson-Nugenl. New Albany. Ind. 
Rodale Mfg. Co .• Inc .• Emmaus. Pa. 
Rowe L. L. Co .• Boston. Mass. 
Scanivalve. Inc .• San Diego. Calif. 
Shigoto Inds .• Ltd .• New York. N.Y. 
Sjoberg. C. & Son. Inc .• Cranston. R.I. 
Staffall. Inc .• Providence. R.I. . 
Subminiature Instrs. Corp .• Riverside. Calif. 
Teledyne Penn-UnionElec .• Edinboro. Pa .. 
Texas Instruments. Dallas. Tex. 
Thomas & Betts Co .• Elizabeth. N.J. 
T.J. Elctrns .• Ft. Worth. Tex. 
Twin Lock Inc .• Los Angeles. Cal. 
Underwriters Safety Device Co .• Chicago. 

III. 
Waldom Elctrns .• Inc .•. Chicago. III. . 
Westinghouse Elec. Corp .• Pittsburgh. Pa. 
Whitaker Cable Corp .• N. Kansas City. 

Mo. ' 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Connectors, Anode-See 
Tube Parts-Vol 2 

Connectors, Antenna-8ee 
Connectors, R-F, Coaxial 

Connectors, Audio 
Amphenol Ind·l. Dlv., Chicago, III. 

p 2538,2539 
Amphenol Sales Dlv., Broadview, III. 

p 2538,2539 
Daburn' Elctrris. & Cable Corp., Bronx, 

N.Y. 
GC Elctrns., Rockford, III. 
ITT Cannon ElectriC, Santa Ana, Cal. 

p 2637,2640 
Sennhelser Elctrn. Corp., New York, NY 
Vernitron Elec. Comps;; Laconia, N.H. 
Allied Elctrns. Corp .• Chicago. III. 

Components Specialties. Inc .• Freeport. 
N.Y. 

Connectrol Corp .• New York. N Y 
EV/Game, Inc .• Freeport. N.Y. 
Hypertronics Corp .• Watertown. Mass. 
Kings .Elctrns .• TuckahOe. N.Y .. 
Roberts Div .• Los Angeles. Cal: 

Connectors, Battery 
Connector Corp., Chicago, III ••••• P 2612 
GC Elctrns., Rockford, III. 
ITT Cannon ElectriC, Santa Ana, Cal. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku·Toky.o 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Accratronics Seals Corp .• Burbank. Calif. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Aerolite ElectroniCS Corp .• Union City. N.J. 
Beman Mfg .• Inc .• New Cumberland. Pa. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Cable Elec. Prods .• Inc .• Providence. R.I. 
Cam-Lok Div .• Cincinnati. Ohio 
Cinch Mfg. Co .• Elk Grove Village. III. 
Eby Sis. Co .• Jamaica. N.Y. 
General Sci. Equip .• Phila .• Pa.· 
Hypertronics Corp .• Watertown; Mass. 
Indit Corp .• Albertson. N.Y. . 
Industrial Elctrh. Hardware. New York. 

N.Y. 
Keystone Elctrns. Corp .• New York. N.Y. 
Matrix Science. Torrance. Cal. 
Philmore Mfg. Co .• Richmond Hill. N.Y. 
Pyle-National Div .• Harvey Hubbell. 

Chicago. III. 
Shigoto inds .• Ltd .• New York. N.Y. 
Sjoberg. C. & Son. Inc .• Cranston. R.I. 
Teledyne Penn-UnionElec .• Edinboro. Pa. 
Waldom Elctrns .• Inc .• Chicago. III. 
Zierick Mfg. Corp .• Mt. Kisco. N.Y. 

Connectors, ChaSSiS, Rack & 
Panel 

Airborn, Inc., Dallas, Tex ............... p 2517 
Amphenol Connector Dlv., Broadview, 

III ....... p 2560-2565,2575-2580,2584-2588 
Amphenol Ind·l. Dlv., Chicago, III. 

P 2543,2545,2546,2548-2552 
Amph;mol Sales Dlv., Broadview, III. 
Augat Inc., Attleboro, Mass. , 
Cinch Dlv. TRW INC., Elk Grove Village, 

III ............................................. p 2602-2607 
Continental Connector, Woodside, N.Y. 

p 2615 
, Dale Elctrns., Inc., Yankton, S.D. 

. P 2618,2619 
Elco, Willow Grove, Pa .................. P 2625 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal ... p 2633 
ITT Cannon ElectriC, Santa Ana, Cal. 

p 2637,2638,2640 
Micro Elctrns. Corp., Palmdale, Cal 

p2646 
North Elec. Co., Galion, Ohio ...... p 2651 
Posltronlc Inds., Springfield, Mo.· p 2631 
Rowe Inds., Dlv., Toledo, Ohio .... p 2707 
Sennheiser Elctrn. Corp., New York, NY 
Vernitron Elec. Comps., laconia, N.H. 

p2720 
Winchester Elctrns. Dlv., Oakville, 

Conn ........................ ; ...................... p 2724 
Anmel Elctms .• Inc .• N. Bergen. N.J. 
Betzelt GMBH. Trogerstr. 32. W. Germany 
Burndy Corp .• Norwalk. Conn. 
Cam-Lok Div .• CinCinnati. Ohio 
Collins Radio Co .• Cedar Rapids. Iowa 
Deutsch Co .• Banning. Cain. 
Fabri-Tek. Inc .• Minneapolis. Minn. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
GTE Sylvania Inc .• Warren. Pa . 
Hypertronics Corp .• Watertown. Mass. 
Lemosa. Inc .•. ·San Francisco. Cal. 
Magnum Elec. Corp .• Erie. Mich. 
Malco Mfg. Co .• Chicago. III. 
Matrix Science;Torrance. Cal. 
Staffall. Inc .• Providl!nce. R.I. 
T.J. Elctrns .• Ft. Worth. Tex. 

Connectors, Filtered 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal. 
ITT Cannon ElectriC, Santa Ana, Cal.p 

2637,2640 
Micro Elctrns. Corp., Palmdale, Cal 

p 2647 

For addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Bendix Corp., Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Connector Inds. Amer., Cincinnati, Ohio 
Deutsch Co., Banning, Calif. 

Connectors, Flat Cable 
Airborn, Inc., Dallas, Tex. 
Augat Inc., Attleboro, Mass. 
Berg Elctms., Inc., New Cumberland, 

Pa ..................................................... p 2594 
Continental Connector, Woodside, N.Y. 
Dale Elctrns., Inc., Yankton, S.D. 

p 2618,2619 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal .... p 2633 
ITT Cannon Electric, Santa Ana, Cal. 

p 2637,2640 
Micro Elctms. Corp., Palmdale, Cal 

p 2646 
North Elec. Co., Galion, Ohio ...... p 2651 
Program Data Co., Torrance, Cal. 
Speclra-Strip Corp., Garden Grove, Cal. 

. p 3055 
Vernitron Elec. Comps., laconia, N.H. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Ark-Les Switch Corp., Watertown, Mass. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., Cincinnati, Ohio 
Connectrol Corp., New York, N Y 
Connect ron Corp., Van Nuys, Cal 
Electro Oceanies, Inc., Compton, Calif. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Hypertronies Corp., Watertown, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Malco Mfg. Co., Chicago, III. 
Teledyne Kinetics, Solana Beach, Cal. 
3M Co. Electro Prods. Div., SI. Paul, Minn. 
3M Co., SI. Paul, Minn. 
Varied Ind'l. Prods., Inc., Paterson, N.J. 

Connectors, Heavy Duty, 
Power 

Amp Inc., Elizabethtown, Pa ....... p 2519 
Amphenol Connector Div., Broadview, 

III. 
p 2568,2576,2579,2580,2583,2584,2587 

Amphenol Ind'i. Dly., Chicago, III. 
p 2545,2551 

Amphenol Sales Diy., Broadview, III. 
Continental Connector, Woodside, N.Y. 

. P 2615 
Elco, Willow Grove, Pa ................. p 2625 
ITT Cannon Electric, Santa Ana, Cal. 
Micro Elctrns. Corp., Palmdale; Cal 

p2647 
Positronic Inds., Springfield, Mo. p 2631 
Vernitron Elec. Comps., laconia, N.H. 

Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., Cincinnati, Ohio 
Caton Inds., Inc., Clark, N.J. 

p 2720 

Electro Oceanies, Inc., Compton, Calif. 
Hypertronics Corp., Watertown, Mass. 
Joy Mfg. Co., New Phila., ·Ohio 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Square 0 Co., Park Ridge, III. 
Teledyne Penn-Union Elec., Edinboro, Pa. 

Connectors, HermetiC, 
Pressurized & Waterproof 

Amp Inc., Elizabethtown, Pa ....... p 2519 
Amphenol Connector Diy., Broadview, 

III ................. p 2560,2568-2574,2583,2588 
Amphenol Sales DiY., Broadview, III. 

p 2560,2568-2574,2583,2588 
Bendix, Franklin, Ind. 
Clnch-Nu Line, Minneapolis, Minn. 
Continental Connector; WoodSide, N.Y. 
Dale Eictrns., Inc., Yankton, S.D. p 2619 
Elco, Willow Grove, Pa ................. P 2625 
Glass Tech., Newport Bch., Cal. p 2632 
m Cannon ElectriC, Santa Ana, Cal. 

p 2637,2639 
Micro Elctrns. Corp:, Palmdale, Cal 

p2646 
. Rowe Inds., DiY., Toledo, Ohio .... p 2707 

Americon Corp., Waltham, Mass. 
Astrolab Inc.; Linden, N J 
Cam-Lok Div., Cincinnati, Ohio 
Connector Inds. Amer., Cincinnati, Ohio 
Deutsch Co., Banning, Calif. 
Electrical Inds., Murray Hill, N.J. 
Electro Oceanies, Inc., Compton, Calif. 
Glasseal Prods. Co., Linden, N.J. 
GRFF, P.ort Salerno, Fla. 
Hypertronics Corp:, Watertown, Mass. 

KDI Sealtron Corp., CinCinnati, Ohio 
Kings Elctrns., Tuckahoe, N.Y. 
Lemosa, Inc., San Francisco, Cal. 
MI-KRO Connector Div., Long Island CilY, 

N.Y. 
O'Brien, D. G., Inc., Framingham, Mass. 
Phelps Dodge Comm., North Haven, 

Conn. . 
Physical SCiences, Arcadia .. Cal. 

Connectors, High Voltage 
Amp Inc., Elizabethtown, Pa ....... p 2519 
Amphenol Connector Div., Broadview, . 

III ........................ ~ .. p 2561,2568,2569,2571 
Amphenol Ind'i. Div., Chicago, III. p 2548 
Amphenol Sales Dlv., Broadview, III. 

p 2548,2561,2568,2569,2571 
Beckman Instrs., Cedar Grove, N.J. 

p 414 
Bendix, Franklin, Ind. 
Cinch Dlv. TRW INC., Elk Grove Village, 

III ....................................................... p 2603 
CPS, Sunnyvale, Calif. 
Elco, Wlliow Groye, Pa ................. p 2625 
ITT Cannon Electric, Santa Ana, Cal. 

p 2637,2639 
Micro Elctms. Corp., Palmdale, Cal 

p 2647 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p 2665 
Rowe Inds., Div., Toledo, Ohio •••. p 2707 
Trompeter Elctrns., Chatsworth, Cal. 

p2719 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Caton Inds., Inc., Clark, N.J. 
Connectron Corp., Van Nuys, Cal 
Constant Voltage Co., Chicago, III. 
Dielectric SCiences, Burlington, Mass 
GRFF, Port Salerno, Fla. 
Hypertronies Corp., Watertown, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Lemosa, Inc., San FranCiSCO, Cal. 
Square 0 Co., Park Ridge; III. 

Connectors, Integrated 
Circuit-See Sockets, 
Integrated Circuit-Vol 2 

Connectors, Miniature, 
Subminiature & 
Microminiature 

Airborn, Inc., Dallas, Tex ............... p 2517 
Amphenol Connector Div., Broadview, 

III ........................... p 2560,2563-2574,2585 
Amphenol Ind'i. Dlv., Chicago, III. 

p 2538,2542-2546 
Amphenol RF Div., Danburry, Conn. 

p 2520-2535 
Amphenol Sales Div., Broadyiew, III. 
Bendix, Franklin, Ind. .................... p 2597 
Cinch Dlv. TRW INC., Elk Grove Village, 

III ................ ;............................ p 2602-2604 
Clnch-Nu Line, Minneapolis, Minn. 

p 2610 
Continental Connector, WoodSide, N.Y •. 

P 2615 
Daburn EJctrns. & Cable Corp., Bronx, 

N.Y: 
Dale Elctrns., Inc., Yankton, S.D. 

p 2618,2619 
E-Z Hook, Test Prods., Arcadia, Cal. 

p 2621 
Hughes AIrcraft Co., Connecting 

Devices, Newport Beach, Cal ... p 2633 
ITT Cannon Electrtc, Santa Ana, Cal. 

. p 2637,2639,2640 
Johnson E. F. Co., Waseca, Minn. . 

p2644 
LVC Ind's., Inc., Corona, N.Y. 
Micro Elctrns. Corp., Palmdale, Cal 

p 2646 
Positronic Inds., Springfield, Mo. p 2631 
Program Data Co., Torrance, Cal. p 2706 
Rowe Inds., DiY., Toledo, Ohio .... P 2707 
Sealectro Corp., Mamaroneck, N.Y. 

p 2710 
Spectra-Strip Corp., Garden Grove, Cal. 

p 3055 

Connectors, Printed Circuit 
Trompeter Elctrns., Chatsworth, Cal. 

p 2719 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Americon Corp., Waltham, Mass. 
Armel Elctrns., Inc., N. Bergen, N.J. 
Astrolab Inc., Linden, N J 
Bendix Corp., Sidney, N.Y. 
Berk Tek, Inc., Reading, Pa. 
Burndy Corp., Norwalk, Conn. 
Chronomatic Div., Burbank, Cal. 
Components Specialties, Inc., Freeport, 

N.Y. 
Connectron Corp., Van Nuys, Cal 
Deutsch Co., Banning, Calif. 
Dynatech Corp., Santa Ana, Cal. 
Electro Oceanics, Inc., Compton, Calif. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Ferranti Ltd., Hollinwood, Lanes., England 
GRFF, Port Salerno, Fla. 
GTE Sylvania Inc., Warren, Pa. 
Hypertronies Corp., Watertown, Mass. 
Indit Corp., Albertson, N.Y. 
Kings Elctrns., Tuckahoe, N.Y. 
Lemosa, Inc., San Francisco, Cal. 
Malco Mfg. ,Co., Chicago, III .. 
Matrix SCience, Torrance, Cal. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
Physical Sciences, Arcadia .. Cal. 
Royal Inds, EI Segundo, Calif 
Shigoto Inds., Ltd., New York, N.Y. 
Staflall, Inc., Providence, R.I. 
T.J. Elctrns., FI. Worth, Tex. 

Connectors, Missile 
(Umbilicals, Interstage, Post 
Boost) 

Amphenol Connector Div., Broadview, 
1II ..................................... p 2578-2580)2583 

Amphenol Sales Dlv., Broadview, III. 
p 2578-2580,2583 

Bendix, Franklin, Ind. . 
Cinch Div. TRW INC., Elk Grove Village, 

III ....................................................... p 2602 
Cinch-Nu Line, MinneapoliS, Minn. 
Dale Elctrns., !nc., Yankton, S.D. p 2619 
Glass Tech., Newport Bch., Cal. p 2632 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal... p 2633 
ITT Cannon Electric, Santa Ana, Cal. 

p 2637,2640 
Micro Elctms. Corp., Palmdale, Cal 

p 2646,2647 
Program Data Co., Torrance, Cal. 
Rowe Inds., Div., Toledo, Ohio .... p 2707 
Accratronics Seals Corp., Burbank, Calif. 
Amphenol Canada Ltd., Scaroborough, 

(Tor.), Can. . 
Bendix Corp., Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Caton Inds., Inc., Clark, N.J. 
Deutsch Co., Banning, Calif. 
Electro Oceanies, Inc., Compton, Calif. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Hypertronics Corp., Watertown, Mass. 
Lieco, Inc., Lindenhurst, N.Y. . 
Matrix SCience, Torrance, Cal. 
Microdot Inc., S . .Pasadena, Calif. 
Pyle-National Co., Chgo., III. 
Pyle-National Div., Harvey Hubbell, 

Chicago, III. 
Roylyn, Glendale, Cal. 
Teledyne Kinetics, S.olana Beach, Cal. 
Viking Inds., Inc., Chatsworth, Calif. 

Connectors, Plug-In, Program 
Board 

Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass ......... p 1536 
Berg Elctrns., Inc., New Cumberland, 

Pa ..................................................... p 2594 
ClnCh-Graphlk, City of Industry, Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ITT Cannon Electric, Santa Ana, Cal. 
K.C.C. Shokai, Ltd., Naka-ku, Kobe, 

Japan 
LVC Ind's., Inc., Corona, N.Y ....... P 2617 
National Tel-Tronics Corp., Great Neck, 

N.Y. 
Program Data Co., Torrance, Cal.p 2706 
Sennhelser Elctrn. Corp., New York, NY 
Vec.lor Elctrn. Co., Inc., Sylmar, Cal. 
Virginia Panel Corp., Waynesboro, Va. 

p 2723 

Winchester Elctrns. Diy., Oakville, 
Conn. 

Accurate Elctrns. Corp., Elyria, Ohio 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Ark-Les Switch Corp., Watertown, Mass. 
Auto-Swage Products, Inc., Shelton, Conn. 
Bendix Corp., Sidney, N.Y. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Cambridge Thermionic, Cambridge, Mass 
Cinch Mfg. Co., Elk Grove Village, III. 
Collins Radio Co., Cedar Rapids, Iowa 
Connectron Corp., Van Nuys, Cal 
Fabri-Tek, Inc., Minneapolis, Minn. 
Hypertronics Corp., Watertown, Mass. 
Info-Lite Corp., FI. Lee, N.J. . 
Lemosa, Inc., San Francisco, Cal. 
Mac Panel Co., High PI., N.C. 
Malco Mfg. Co., Chicago, III. 
Masterite Inds., Inc., Torrance, Calif. 
Matrix Science, Torrance, Cal. 
Pyle-National Div., Harvey Hubbell, 

Chicago, III. 
Specialty Connector, Indpls., Ind. 
Staflall, Inc., Providence, R.I. 
Subminiature Instrs. Corp., Riverside, Calif. 
3M Co. Electro Prods. Div., SI. Paul, Minn. 
Transitron Elctrn. Corp.,. Wakefield, Mass. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 

Connectors, Printed Circuit 
Airborn, Inc., Dallas, Tex ............... p 2517 
Amp Inc., Harrisburg, Pa. 
Amphenol Ind'i. DiY., Chicago, III. 

p 2543,2553-2557 
Amphenol RF Diy., Danburry, Conn. 
Amphenol Sales Dlv., Broadview, III. 

p 2543,2553-2557 
Augat Inc., Attleboro, Mass. 
Berg Elctrns., Inc., New Cumberland, 

Pa ............................................. p 2594,2595 
Cinch Diy. TRW INC., Elk Grove Village, 

1II ............................................... p 2600,2601 
Continental Connector, WoodSide, N.Y. 

P 2614,2615 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y •. 
Dale Elctrns., Inc., Yankton, S.D. 

p 2618,2619 
Douglas ElectroniCS, Inc., San Leandro, 

Cal ................................................... p 1302 
EBY, Hugh H. Co., Phila., Pa ....... p 2620 
Elco, Willow Grove, Pa ......... p 2624,2625 
Elctrn. Molding Corp., Woonsocket, R.I. 
ELFAB Crop., Dalias, Tex .............. p 2627 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal ... P 2633 
ITT Cannon ElectriC, Santa Ana, Cal. 

p 2637,2640 
Johnson E. F. Co., Waseca, Minn. 

p 2642 
Mepco, Inc., Morristown, N.J ....... p 2864 
Positronic Inds., Springfield, Mo. p 2631 
Program Data Co., Torrance, Cal. p 2706 
SAE AdYanced Packaging, Santa Ana, 

Cal ................................................... p 2712 
Schrack Elec. SiS., New York, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Sennheiser Elctrn. Corp., New York, NY 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
p 2715 

Vector Elctrn: Co., Inc., Sylmar, Cal. 
Vernltron Elec. Comps., LaconIa, N.H. 

p 2721 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Winchester Elctrns. Div., Oakville, 

Conn ....................................... p 2724,2725 
Accurate Elctrns. Corp., Elyria, Ohio 
Analogic, Wakefield, Mass. , 
Ark-Les Switch Corp., Watertown, Mass. 
Armel Elctrns., Inc., N. Bergen, N.J. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Astrolab Inc., Linden, N J 
Auto-Swage Products, Inc., Shelton, Conn . 
Bendix Corp., Sidney, N.Y. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Bimbach Co., Inc., Freeport, N.Y. 
Burndy Corp., Norwalk, Conn. 
Cambridge Thermionic, Cambridge, Mass 
Chem Aero, Inc., Wilmington, Cal. 
Cinch Mfg. Co., Elk Grove Village, III. 
Collins Radio Co., Cedar Rapids, Iowa 
Components Corp., Denville, N.J. 
Deutsch Co., Banning, Calif. 
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Device Seals, Inc., Sun Valley, Calif. 
Dynatech Corp., Santa Ana, Cal. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Ferranti Ltd., Hollinwood, Lanes., England 
GTE Sylvania Inc., Warren, Pa. 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
Hypertronies Corp., Watertown, Mass. 
Indit Corp., Albertson, N.Y, 
Industrial Elctrn. Hardware, New York, 

N.Y. 

Phelps Dodge Comm., North Haven, 
Conn. 

Physical Sciences, Arcadia .. Cal. 
T.J. Elctrns., FI. Worth, Tex. 
ViKOA, Hoboken, N.J. 

Connectors, Strlpllne 
Alford Mfg. Co~ Winchester, Mass. 

p598 
Amphenol RF Div., Danburry, Conn. 

Contact Cleaners-See 
Cleaners & Solvents-Also 
See Burnishers, Contact· 

Contact Strips, Finger 
Amphenol·lnd'i. Dlv., Chicago, ill 
Berg ElCtms., Inc., New Cumbarland, 

Pa. ' 
Engelhard Minerals & Chem., Murray 

Hill, N.J ........ _ ............ _. __ •••• _._ •• P 2817 
Keystone Elctrns. Corp., New York, N.Y. 
Kings Elctrns., Tuckahoe, N.Y. I Bendix, Franklin, Ind. Engelhard Minerals & Chemicals Corp~ 

Lemosa, Inc., Sen Francisco, Cal. 
Loranger Mfg. Corp., Warren, Pa. 
Magnum Elec. Corp., Erie, Mich. 
Malco Mfg. Co., Chicago, III. 
Masterite Inds., Inc., Torrance, Calif. 
Methode Elctrns., Inc., Chicago, III. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Microdot II;c., S. Pasadena, Calif. 
Molex Prods. Co., Dovmers Grove, III. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Precision Paper Tube Co., Wheeling, III. 
Pyle-National Div., Harvey Hubbell, 

Chicago,lII. 
Pylon Co., Inc., Attleboro, Mass. 
Robinson-Nugent, New Albany, Ind. 
Space Prods., Inc., Long Beach, Calif. 
Spec Plasties, No. Hollywood, Cal. 
Specialty Connector, Indpls., Ind. 
Staffall, Inc., Providence, R.I. 
Stanford Applied Engrg., Santa Clara, Cal. 
Subminiature Instrs. Corp., Riverside, Calif. 
Switchcraft, Inc., Chicago;lII. 
Teledyne Kinetics, Solana Beach, Cal. 
Teledyne Positive Connector, Ansonia, 

Conn. 
3M Co., SI. Paul, Minn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tru-Connector Corp., Peabody, Mass. 
Viking Inds., Inc., Chatsworth, Calif. 
Viz Mfg. Co., Philadelphia, Pa. 
Waldom Elctrns., Inc., Chicago, III. 

Connectors, RF, Coaxial & 
Triaxial 

Amphenol RF Div., Danburry, Conn. 
p 25211-2536 

Amphenol Sales Dlv., Broadview, III. 
p 25211-2536 

Bendix, Franklin, Ind. .................... P 2597 
Bird Elctrn., Cleveland, Ohlo ....... _ p 420 
Cinch Dlv. TRW INC., Elk Grove Village, 

III ................... , ................................... p 2603 
Clnch-Nu Line, Minneapolis, Minn. 

p 2610 
Connector Corp., Chicago, III ..... P 2613 
Dale Elctrns., Inc., Yankton, S,D. p 2619 
Glass Tech., Newport Bch., Cal. p 2632 
Johnson E. F. Co., Waseca, Minn. 

p2644 
Micro Elctms. Corp., Palmdale, Cal 
Rowe Inds., Div., Toledo, Ohio .... P 'I:If17 
Saxton Prods., Congers, N.Y. 
SealeCtro Corp., Mamaroneck, N.Y. 

p2710 
Trompeter Elctrns., Chatsworth, Cal. 

p'l:l19 
UID Elctms. Corp., HollyWood, Fla. 

p 1959 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Winchester Elctms. Dlv" Oakville, 

Conn ............................................... p'l:l25 

Americon Corp .. Waltham. Mass. 
Astrolab Inc., Linden, N J 
Caton inds., Inc., Clark, N.J. 
Ceramaseal, Inc., New Lebanon Center, 
NY 

Connectron Corp., Van Nuys, Cal 
Electro Oceanics, Inc., Compton, Calif. 
General Radio Co., Concord, Mass. 
GRFF, Port Salerno, Fla. 
Hypertronies Corp., Watertown, Mass. 
Indit Corp., Albertson, N.Y. 
ITT Gremar, Inc., Woburn, Mass. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
Kings Elctrns., Tuckahoe, N.Y. 
Lemosa, Inc., San Francisco, Cal. 
Maury Microwave Corp., Cucamonga, 

Cain. 
MI-KRO Connector Div., Long Island City, 

N.Y. 

2042 

ITT Cannon ElectriC, Santa Ana, Cal. 
Astrolab Inc., Linden, N J 
GRFF, Port Salerno, Fla. 
Hypertronics Corp., Watertown, Mass. 
Indit Corp., Albertson, N.Y. 
'ITT Gremar, Inc., Woburn, Mass. 
Kings Elctms., T).JCkahoe, N.Y. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. . 

Union, N.J ..................................... _ p 2817 
Instrument Specialties, Uttle Falls, N.J. 

p 2760 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan' 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Accurate Elctrns .. Corp., Elyria, Ohio 
Alloys Unlim~ed, Inc., Encino, Calif. 
American Silver Co. Div., Rushing, N.Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Braun, H., Tool & Instr. Co., Hawthorne, 

N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Eimac, San Carlos, Calif. 

Connectors, Test Fabri-Tek, Inc., Minneapolis, Minn. 
Gibson Elec., Delmont, Pa. ' 

Amphenollnd'i. Dlv., Chicago, III. Keystone EICtrns. Corp., New York, N.Y. 
Continental Connector, Woodside, N.Y. Masterite Inds., Inc., Torrance, Calif. 

p 2614 Methode Elctms., Inc., Chicago, III. 
Dale Elctms., Inc., Yankton, S.D. Micro Contacts Inc., Hicksville, N.Y. 

. P 2618,2619 Micro Science Assocs., MI. View, Cal. 
E-Z Hook, Test Prods., Arcadia, Cal. Ney, J.M. Co., Bloomfield, Conn. 

p 2621,2623 Shigoto Inds., Ltd., New York,N.Y. 
ITT Cannon Electric, Santa Ana, Cal. SKG Assoes., Inc., Boston, Mass. 
Jonard Inds. Corp., Bronx, N.Y. Spectrum Control, Inc., Fairview, Pa. 

::!=I~:~P::~~~~, :i. p 2631: Wilkinson Co., Westlake Village, Cal. 

Techno-Comps. Corp., Van NuYs, Cal. 1 Contactors-See Relays, 
p 29'1:1 Power-Vol 2 

Vector Elctrn. Co., Inc., Sylmar, Cal. . 
• Air-O-Tronlcs Prods., Morrisville, N.Y. Contacts, Electrical 
Astrolab Inc., Linden, N J 
Cam,Lok Div., CinCinnati, Ohio Airborn, Inc., Dallas, Tex. 
Connectron Corp., Van Nuys, Cal Airflyle Elctms. Co., Bayonne, N.J. 
Deutsch Co., Banning, Calif. American Zettler, Coste Mesa, Calif. 
Fabri-Tek, Inc., Minneapolis, Minn. Amp Inc., Harrisburg,.Pa. 
Hypertronies Corp., Watertown, Mass. Amphenol Cadre Dlv., Endicott, N.Y. 
Ind~ Corp., Albertson, N.Y. Amphenol Connector Dlv., Broadview, 
Kings Elctrns., Tuckahoe, N.Y. 111 •• _ ......................... _ ••••••••••••••••• _ ••••• P 2589 
Py C b M Amphenollnd'~ Div.,'Chlcago, lII.p 2543 

Ion a., Inc., Attie oro, ass. Amphenol Sales Dlv., Broadview, III. 

Connectors, Thermocouple 
Amphenol Connector Dlv., Broadview, 'I 

111._ ....................... _ ••••••••• P 2572,2573,2582 
Amphenol Sales Div., Broadview, til. 

p 2572,2573,25821 
Dale Elctms., Inc., Yankton, S.D. I 
Glass Tech., Newport Bch., Cal. I 
ITT Cannon ElectriC, Santa Ana, Cal. 
Micro Elctms. Corp., Palmdale, Cal 
Posltronlc Inds., Springfield, MOo I 
A. J. Abrams Co., Westport, Conn. 
Accratronies Seals Corp., Burbank, Calif. I 
Adre Co., Milwaukee, Wisc. 
American Standard, Franklin Pk., III .. 
Cambridge Thermionic, Cambridge, Mass 
Ceramaseal, Inc., New Lebanon Center, , 

N.Y. ' 
Connector Inds. Amer., Cincinnati, Ohio 
Control Prods. Corp., Chicago, III. 
Deutsch Co., Banning, Calif. 
Device Seals, Inc., Sun Valley, Calif. 
Exotic Materials, Inc., Costa Mesa, Cal .. 
General Lab. Assoes., Norwich, N.Y. \ 
Harco Labs., Inc., Branford, Conn. 
Honeywell, FI. Washington, Pa. 
KDI Sealtron Corp., CinCinnati, Ohio 
Lemosa, Inc., San FranciSCO, Cal. 
Lewis Engrg. Co., Naugatuck, Conn. 
Marlin Mfg. Corp., Cleveland, Ohio 
Omega Engrg., Inc., Stamford, Conn. 
Pyle-National Co., Chgo., III. 
Pyle-National Div., Harvey Hubbell, 

Chicago, III. ' 
Richards Arklay S., Newton Highlands, 

Mass. 
Thermo Elec. Co., Inc .. Saddle Brook, N.J. 
Viking Inds., Inc., Chatsworth, Calif. 

• I 

. Consoles,' Cabinet-See 
Cabinets & Accessories, 
Metal 

p,2543,2589 
Augat Inc., Attleboro, Mass. 
Bames Corp., i..ansdowne, Pa. 
Berg Elctrns., Inc., New Cumbarland, 

Pa .................... _ ....................... p 2592,2593 
Chicago Switch, Chicago, III. 
Clnch-Nu Una, Minneapolis, Minn •. 
Consolidated Reactive Metals, 

Mamaroneck, N.Y •.••••..•••••.•••.••••••• P 3014 
Elco, Willow Grove, Ps. 
Engelhard Minerals & Chem~ Murray 

Hill, N.J ...................... _ ................... P 2817 
Engelhard Minerals & Chemicals Corp., 

Union, N.J •••.••..•••••.•••.••••••.•••••••••••••• p 2817 
Graphite Metallizing Corp., Yonkers, 

N.Y •.••• _ .......................... _ •••• _ •••••••.••• P 1596 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, CaL , 
Instrument Specialties, utile Falls, N.J. 

p'l:l61 
ITT Cannon EleCtric, Santa Ana, Cal. 
Jones Hiram Elctrns., No. Hollywood, 

Cal.' 
Micro Elctrns. Corp., Palmdale, Cal 

p 2646,2647 
Posltronlc Inds., Springfield, Mo. p 2631 
Precision Metal, Prods. Co., Stoneham, 
. Mass. 
Program Data Co., Torrance, Cal.p 2706 
Veeder-Root, Hartford, Conn; . . 
Winchester Elctms. Dlv., Oakville, 

Conn. 
Accurate Elctms. Corp., Elyria, Ohio 
Alloys Unlimited, Inc .. Encino, Calif. 
American Silver Co. Div., Rushing, N.Y. 
Armel Elctrns., Inc., N. Bergen, N.J. 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland,.Pa. 
Braun, H., Tool & instr. Co., Hawthorne, 

N.J. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Carbone Corp., Boonton, N.J. 
Chronomatic Div., Burbank, Cal. 
Cinch Mfg. Co., Elk Grove Village, III. 

For addresses see YELLOW SECTION 

Cleveland Refractory Metals Div., Solon, 
Ohio 

Cole-Hersee Co., S. Boston, Mass. 
Connectron Corp., Van Nuys, Cal 
Crimpeo Engrg., Cangoga Park, Calif. 
D-Cemco, Inc., Burbank, Calif. 
Deringer Metallurgical Corp., Mundelein, 

III. . 
Device Seals, Inc., Sun Valley, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wlsc. 
Electric Termin8J Corp., Warwick, R.I. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Gibson Elec., Delmont, Pa. 
GTE Sylvania Inc., Warren, Pa. 
Holmberg, Inc., Melville, N.Y. 
Improved Laminated Metal Co., 

Providence, R.I. 
Keystone Elctms. Corp., New York, N.Y. 
Litton Inds., Van Nuys, Cain. 
Malco Mfg. Co., Chicago, III. 
MallOry Metallurgical, IndianapoliS, Ind. 
Matthey Bishop Inc., Malvern, Pa. 
Metex Corp., Edison, N.J. 
Methode Elctrns., Inc., Chicago, III. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
Molex Prods. Co., Downers Grove, III. 
Ney, J.M. Co., Bloomfield, Conn. 
Ohio Carbon Co., ~Ieveland, Ohio . 
Ostby & Barton Co., Providence, R.I. 
Philips Elmet Corp., Lewiston, Me. 
Polymer Corp., Reading, Pa. 
Pyle-National Co., Chgo., III. 
Pylon Co., Inc., Attleboro, Mass. 
R. I. Metpro, Inc., Warwick, R.1. 
Semi Alloys, Inc., MI. Vernon, N.Y. 
Sarvometer Corp., CUlton, N.J. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Stackpole Carbon Co., Carbon Div., SI. 

Marys, Pa. . 
Staffall, Inc., PrOvidence, R.I . 
Stanley Ind'i. Camps. Div., Forestville, 

Conn. 
Superior Carbon Prods., Inc., Cleveland, 

Ohio 
Tech-Etch, Inc., Hingham, Mass. 
Technical Wire Prods., Inc., Crsnford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal: 
Tri-State Elctrns. Corp., Camden, N.J. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 
Viking Inds., Inc., Chatsworth, Cain. 
Volkert Stampings, Inc., Queens VlIIage, 

N.Y. . 
Waldom Elctrns., Inc., Chicago, III. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Wilkinson Co., Westlake Village, Cal. 

Contail\ers, Shielded (All 
Types) 

M M Elctm. Enclosures, Hicksville, N.Y. 
Perfection Mica Co~ Bensenville, ilL 

. . P 2321,2764 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p26n-2687 
Applied Design Co., Inc., Tonawanda, N.Y. 
Bal, William Corp., Elizabeth, N.J. 
Calabro Unitrack, Upper Darby, Pa. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Craig Sys. Corp., Lawrence, Mass. 
Division Lead Co., Summit, III. 
Environmental Container Sys., Union City, 

Calif. 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y . 
Estes Engrg .. Co., Gardena, Cain. 
Eugene Engrg .. Co., Inc., Rockland, Mass. 
Golding Mfg~Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Heeger, Inc., Los Angeles, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City; N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Koch, H. & Sons, Corte Madera, Cal. 
LectroMagnetles, Los Angeles, Cal. 
Metex Corp., Edison, N.J. 
Nuclear Equip. Chern. Corp., Farmingdale, 

N.Y. 
Precision Paper Tube Co., Wheeling, III. 
Russelllnds., Inc., Lynbrook, N.Y. 
Skydyne, Inc., Port Jervis, N.Y. 
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PRODUCT INDEX & DIRECTORY (Vol. 3) Coolants, Circuit .;& Component 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa . 

Barbara, Cal. 
Warwick Prods. Co., Independence, Ohio 
Zero Mfg. Co., Burbank, Cal. 

Containers, Shipping, Metal & 
Fiberglass (Reusable)-Also 
See Transit Cases 

'M M Elctm. Enclosures, Hicksville, N.Y. 
p2319 

Parabam, Inc., Compton, Cal. 
Perfection Mica Co., Bensenville, III. 

p 2321 
American Aluminum Co., Mountainside, 

N.J. 
Applied Design Co., Inc., Tonawanda, N.Y. 
Bal, William Corp., Elizabeth, N.J. 
Bossert Mfg. Corp., Utica, N.Y. 
Brooks & Perkins, Inc., Livonia, Mich. 
Corrugated Paper Prods., Inc., Roosevelt, 

N.Y. 
Environmental Container Sys., Union City, 

CaIH. 
Eugane Engrg. Co., Inc., Rockland, Mass. 
Goldsman, .Inc., Philadelphia, Pa. 
Goodyear Aerospace Corp., Akron, Ohio 
Insulating Fabricators, E. Rutherford, N.J. 
Kinetron Corp., Asbury Park, N.J. 
Koch, H. & Sons,Corte Madera, Cal. 
Lliwis G. B. Co, Watertown, Wisc 
Lindsay Structure, Evansville, Ind. 
McMillan Radiation Labs, Inc., Ipswich, 

Mass. 
Muckle Mfg. Co., Owatonna, Minn. 
Neumade Prods. Corp., Scarsdale, N.Y. 
NVF Co., Yorklyn, Del. 
Republic Steel Corp, Cleveland, Ohio 
SkYdyne, Inc., Port Jervis, N.Y. 
Whittaker Corp., Los Angeles, Cal. 
Zero Mfg. Co., Burbank, Cal: 

Containers, Storage 
M M Elctrn. Enclosures, HickSVille, N.Y. 

p 2319 

Controls, Carbon-See 
Potentiometers; Rheostats 

Controls, Combustion
See Vol 2 

Controls, Smoke & 
Combustion-See Controls, 
Combustion-Vol 2 

Controls, Specific Gravlty
See Vol 2 

Controls, Constant 
Impedance-See Attenuators Controls, Stepping Motor-
-Vol 1 See Vol 2 

Controls, Counting & Sorting 
-:-See Vol 1 

Controls, Denslty-See Vol 2 

Controls, Dimension-
See Vol 1 

Controls, Temperature
See Vol 2 

Controls, Thyratron Grid
See Vol 2 

Controls, Timing-See Timers 
-Vol 2 

Converters, Graphic To 
Dlgltal---See Vol 1 

Converters, Hlgh-Frequency
See Vol 1 

Converters, Low-Frequency
See Vol 1 

Convertets, Microwave 
Frequency-:-See Vol 1 

Converters; Paper Tape .To 
MagnetiC Tape-See Vol 1 

Converters, Paper Tape TO 
Paper Tape-See Vol 1 

Converters, .Phase-See Vol 1 Controls, Door Opening & 
Closing (Industrlal)
See Vol 2 

Controls, Torque-Electronic-
See Vol 2 Convl!rters, Polar To 

Controls, Environmental Test 
Equipment-See Vol 1 

Controls, Film Thickness
See Controls, Material 
Thickness-Vol 1 

Controls, Vacuum-See Vol 1 

Controls, Ventilating
See Vol 2 

Controls, Voltage Regulating 
-See Regulators & . 
Stabilizers, Voltage-Vol 1 

Controls, Flame Failure
See Vol 1 Controls, Volume & Tone

See Potentiometers 
Controls, Fluid Conductivity-

See Vol 2 Controls, Welding-See Vol 1 

Controls, Fluid Flow
See Vol 2 

Controls, Frequency
See Vol 2 

Controls, Gas-See Vol 2 

Controls, Hardware, Shafts & 
Accessories-See Shafts; 
Dials;etc.-VOI 2 

Controls, Wire Wound-See 
Potentiometers; Rheostats 

Convection Cooling 
Packages, Semiconductor
See Transistor & Diode Heat 
Dissipators-Vol 2 

Converters, A-C To D-C
See Vol 1 

Rectangular Coordinates
See Vol 1 

Converters, Power 
Frequency, Electronic
See Vol 1 

Converters, Power 
Frequency, .Rotary
See Vol 1 

Converters, Power 
Frequency, Vibrator
See Vol 1 

Converters, Pressure To D-C 
-See Transducers, Pressure 
-Vol 2 . 

Converters, Pressure To 
Frequency-See 
Transducers, Pressure-Vol 2 

Converters, Pulse To Analog 
-See Vol 1 , 

Controls, Humldity-See Vol 2 
Converters, Analog To Digital 

-See Vol 1. Converters, Pulse To Dlgllal-Parabam, Inc., Compton, Cal. 
Perfection Mica Co., Bensenville, III. 

p 2321 Controls, Ignitron Firing-
See Vol 2 

See Vol 1 Converters, Analog to Digital, 
Monolithic-See Vol 2 Converters, Resolver To Akro·Mils, Inc., Akron, Ohio 

Althor Prods.,.Brooklyn, N.Y. 
American Aluminum Co., Mountainside, 

N.J. 
Applied Design Co., Inc., Tonawanda, N.Y. 
Bal, William Corp., Elizabeth, N.J. 
Ballonofl Home Prods. Co., Cleveland, 

Ohio 
Braclley Inds., Franklin Park, III. 
Brooks & Perkins, Inc., Livonia, Mich. 
Corrugated Paper Prods., Inc., Roosevelt, 

N.Y. 
Environmental Container Sys., Union City, 

Calif. 
Equipment Co. of America, Hialeah, Fla. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Goldsman, Inc., philadelphia, Pa. 
Goodyear Aerospace Corp., Akron, Ohio 
Klnetron Corp., Asbury Park, N.J. 
Koch, H. & Sons, Corte Madera, Cal. 
Kale Enterprises, Inc., Miami, Fla. 
Lewis G. B. Co, Watertown, Wisc 
Lindsay Structure, EvanSville, Ind. 
Lyon Metal Prod., Inc., Aurora, III. 
Metropolitan Wire Goods, Wilkes-Barre, 

Pa. 
Muckle Mfg. Co., Owatonna, Minn. 
NVF Co., Yorklyn, Del. 
Plastofilm Inds., Wheaton, III. 
Republic Steel Corp, Cleveland, Ohio 
Robins Inds. Corp., Flushing, N Y 
Skydyne, Inc., Port Jervis, N.Y. 
Uniroyal, Inc., New York, N.Y. 
Vlchek Plastics Co., Middlefield, Ohio 
Zero Mfg. Co., Burbank, Cal. 

Containers, Trahslt-See 
Transit Cases 

Control EqUipment, 
Classiflcatlon-See Vol 2 

Control Panels & Systems, 
Computer-See Boards, 
Programming-Vol 1 

Controls, Capacitance 
Operated-See Vol 2 

eem/1971 (Vol. 3) 

Controls, lIIumlnation
See Vol 2 

Controls, Level, Dry Material 
-See Vol 2 

Controls, Level, Liquid
SeeVol2 . 

Controls, Machine Tool
See Vol 2 

Converters, Analog To Pulse 
-See Vol 1 

Converters, Binary To 
Declmal-See Vol 1 

Converters, Card To Tape
See Vol 1 

Converters, Counter, Vertical 
To Horizontal Readout
See Vol 1 

Controls, Materials ThiCkness Converters, CRT Display-
-See Vol 1 See Vol 1 . 

Controls, Moisture-See 
Controls, Humidity-,-Vol 2 

Controls, Motor Speed
See Vol 2 

Controls, Osclllator-. 
See Vol 2 

Controls, P-H-See Vol 1 

Controls, Photoelectric
See Vol 2 

Controls, Positioning
See Vol 1 

Co~trols, Pressure-SeeVol2 

Controls, Proportioning
See Vol 2 

Controls, Proximity-Also See 
Controls, CapaCitance 
Operated-See Vol 2 

Controls, Remote-See Vol 2 

Controls, SCR-See Vol 2 

Controls, Ser.vo System-
See Vol 2 

Converters, D-C To' D-C
See Vol 1 

Converters, D-C To 
Frequency-See Vol 1 

Converters, Digital To Analog 
-See Vol 1 

Converters, Digital To Paper 
Tape-See Vol 1 

Converters, Digital To 
Resolver-See Vol 1 

.' Converters, Digital To 
SynchrO-:-See ~ol 1. 

Converters, Facsimile
SeeVol1 

Converters, Frequency, 
Logarithmic-See Vol 1 

Converters, Frequency Shift 
Keying-See Vol 1 

Converters, Frequency, Test 
-See Vol 1 

Converters, Frequency To 
D-C-See Vol 1 

For addresses see YELLOW SECTION 

Digital---See Vol 1 

Converters, Scan-See Vol 1 

Converters, Signal To Color
See VOl 1 

Converters, Single Sideband 
Receiver-See Vol 1 

Converters, Synchro To 
Digltal---See Vol 1 

Converters, Syrichro To 
Linear DC-See Vol .1 

Converters, Synchro To 
Sine-Cosine-See Vol 1 

Converters, Tape to Card
See Vol 1 

Converters, Telemetry
See Vol 1 

Converters UHF To VHF
See Vol 1 

Converters; Vibrator Type-:. 
See. Converters, Power 
Frequency, Vibrator:-Vol 1 

Converters, Voltage To 
Frequency-See Vol 1 

Coolants, Circuit & 
Component-

Magnedyne Inc., carlsbad, caUf. 
Atlas Engrg. Corp., W. Hartford, Conn. 
Dow Chemical Co., Midland, Mich. 
Dow Coming Corp., Midland, Mich. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Elctm. Chemical Corp., Jersey City, N.J. 
General Elec. Co., Waterford, N.Y. 
Haeger, Inc., Los Angeles, Calif. 
Humble Oil & Refining Co., Houston, Tex. 
Hydro-Aim Div., Burbank, Calif. 
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Coolants, Circuit & Component (cont'd) 
Miller-Stephenson Chern. Co., Inc., 

Danbury, Conn. 
Puritan-Zep, EI Segundo, Cal. 
Rawn Co., Inc., Spooner, Wise. , 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Stauffer-Wacker Silicone Corp., Adrian, 

MiCh. 
3M Co., St. Paul, Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. " 
Wakefield Engrg., Inc., Wakefield, Mass. 

Coolers,. Cryogenlc-See Vol '1 

Cooling Equlpment-'-see Air 
Conditioners; Blowers & Fans 

Cooling/Heating Modules, 
Thermoelectric-See Vol 2 

Cooling Packages, 
Semiconductor-'-see 
Transistor & Diode Heat 
Dissipators-:-Vol 2 

Cooling Sprays-:-See 
Coolants, Circuit & 
Component 

Coordinate Measuring 
MaChlnes-,-See Machines, 
Measuring-Vol 1 

Copper Clad Laminates' -'-see 
Laminates, Metal plad 

Cords & Cable, Dial Drive-
See Vol 2 

Cords & Tapes, Lacing 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Daburn Elctrns. & Cable ·Corp., Bronx, 

N.Y ............................................ , ...... P 3033 
Dearborn Wire & cable Co., Rosemont, 

III. 
SmHh, Herman H., Inc., Bklyn.; N.Y. 
Trenscon Mfg. Co;, Dallas, Tex .... p 3067 
Varflex Corp., Rome, N.Y. 
Bentley·Harris Mfg. Co .• Conshohocken, 

Pa. 
Bevin-Wilcox Line .Co:; Moodus, Conn. 
Bimbach Co .• Inc., Fr'eeport, N.Y. 
Communications Tech. Corp., Los 

Angeles, Cal. 
Gudebrod Bros. Silk Co., Inc., New York, 

N.Y. 
Holyoke Wire & Cable, Holyoke, Mass. 
lco/Rally, Palo Alto, Cal. 
Ideal-Hellermann Can., ltd., Ajax, Onl., 

Can. . 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 

Cords, Une & Set, Extension 
Alpha Wire Corp;, Elizabeth, N.J. 
Amphenol Cadre Dlv., Endicott, N.Y. 
Columbia Eletrn. Cables, New Bedford, 

Mass. 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Daburn j:lctrns. & Cable Corp., Bronx, 

N.Y ................................................... P 3033 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Saxton Prods., Congers, .N. Y ....... P 3053 
Standard Wire & cable, Los Angeles, 

Cal. 
Belden Corp., Chicago, III. 
Bernan Mfg., Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.I. 
Cable Sys. & Assembly Co., Inc., Everett, 

Mass. 
Carol Cable Co. W., Compton, Cal. 
Circle "F" Industnes, Trenton, N.J.· 
Coleman Cable & Wire Co., River Grove, 

III. . 
Cord SpeCialties Co., Franklin Park, III. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Electri-Cord Mfg. Co., Inc" Westfield, Pa. 
Electric Parts Corp., Georgetown, Ky. 
Excel Specialty Corp., Chicago, III. 
General Elec., Providence, R.I. 
Holyoke Wire & Cable, Holyoke, Mass. 
Ideas, Inc., Laramie, Wyo. 
Keiser's Inds., Inc., MI. Holly Springs, Pa. 
Koss Elctms., Inc., Milwaukee, Wise. 
Lectrodyne Sys. Corp., Philadelphia, Pa. 

Leviton Mfg. Co.,lnc., Brooklyn, N.Y. 
Linemaster Switch Corp., Woodstock, 

Conn. ' 
Miller Elec. Co., Woonsocket, R.I. 
Morey Corp, Downers Grove, III. 
Noel Mfg. Co. Inc., Bronx, N.Y. 
PaCific Electricord, Gardena~ Cal. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Shigoto Inds., ltd., New York, N.Y. 
Superior Insulated Wire Corp., Stony 

POint, N.Y. 
Teledyne Westem Wire & Cable, Los 

Angeles, Cal. 
Tn-Stete Elctrns. Corp., Camden, N.J. 
Waber Elctms.; Inc., Philadelphia, Pa. 
Waldom Elctrns., Inc., Chicago, III. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 

Cords, Une (Lamp)-See 
Cable, Multiconductor 

Cords, Une, Resistance 
Consolidated Wire & Assoc. Corps., 

Chicago, IU. 
Dearbom Wire & Cable Co., .Rosemont, 

IU. 
Standard Wire & Cable, Loa Angeles, 

caL 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., ·Ioc., Freeport, N.Y. 
Carol Cable Co. W., Compton. Cal. 
Electri·Cord Mfg. Co., Inc., Westfield, Pa. 
Electric Parts CorP:, Georgetown, Ky. 
Holyoke Wire & Cable, Holyoke, Mass. 
Morey Corp, Downers Grove, III. 
Tri-State Elctms. Corp., Camden, N.J. 

Cords,. Patch 
APC Prods., Minneapolis, Mlnn ... p 2512 
Amp Inc., Harrisburg, Ps. . 
Osburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Elctm. Molding Corp., Woonsockat, R.I. 
GC Elctms., Rockford, IU ............. P 2629 
LVC Ind's., Inc., Corona, N~Y. 
Pori1ona Elctrns. Co~ Inc., Pomona, Cal. 

p 2664,2672,2673,2688-2690,2698-2703 
Rye Inds., Inc~ Mamaroneck, N.Y. 
Saxton Prods., Congers, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 

p 2716 
Standard Wire & Cable, Loa Angeles, 

cal. 
Trimm, Inc., Libertyville, 1II ........... p 2718 
Trompeter Elclms., Chatsworth, Cal. 

p 2719 
Vector Elctrn. Co., Inc., Sylmar, cal. 
Victor Wire & Cable, LA., Cal. 
Virginia Panel Corp., Waynesboro, Va. 

p2723 
Amatom Elctm. Hardware, New Rochelle, 

N.Y. . 
Audio AcceSSOries, Inc., Gilsum, N.H. 
Barker Prods. Co., Saugus, Mass. 
Beman Mfg., Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Cable Sys. & Assembly Co., Inc., Everett, 

Mass. 
Califomia Avionics Labs., Inc., Palo Alto, 

Calif. . 
,Cam-Lok Div., Cincinnati, Ohio 
Carol Cable Co. W., Compton, Cal. 
Coleman Cable & Wire Co., River Grove, 

III. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Conrac Corp., New York, N.Y. 
Consolidated Prods., Gardena, Calif. 
Cooke Engrg. Co., Alexandria, Va. 
De Soto Elec. Prods., De Soto, Mo. 
EV/Game, Inc., Freeport, N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Electri-Cord Mfg. Co., Inc., Westfield, Pa. 
Electric Parts Corp., Georgetown, Ky. 
Electro Assemblies, Inc., Chicago, iii. 
Excel Specialty Corp., Chicago, III. 
Farmer Elec. Prods. Co. ,Inc., Natick, 

Mass: 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
General Radio Co., Concord, Mass. 
GTE Lenkurt Inc., San Carlos, Calif. 
Haydu Prods., Inc.; Opa Locka, Fla. 
Holyoke Wire & Cable, Holyoke, Mass. 
Info-lite Corp., Ft. Lee, N.J. 
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Keiser's Inds., Inc., MI. Holly Springs, Pa. 
L~nn Elctrns. Corp., Philadelphia, Pa. 
Mac Panel Co., High Pl., N.C. 
Malco Mfg. Co., Chicago, III. 
Manger Elec. Co., Inc., Stamford, Conn. 
Massey Dickinson Co., Inc., Saxonville, 

Mass. 
McKee-Pedersen Instrs., Danville, Cain. 
Morey Corp, Downers Grove, iii. 
Paraplegics Mfg., Bensenville,lIi. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Plastic' Wire & Cable Corp., Jewett City, 

Conn. 
Projects Unlimited, Inc., Dayton, Ohio 
RCA Corp., Camden, N.J. 
Rectico, Inc., Cedar Grove, N.J: 
Roberts Div., Los Angeles, Cal. 
/leven Assocs., Sunnyvale, Cain. 
Shigoto Inds:, ltd., New York, N.Y. 
Stromberg Carlson Corp., Rochester, N.Y. 
Switchcrafl, Inc., Chicago, iii. 
Technical Mat'l., Mamaroneck, N.Y. 
,Tn-State Elctms. Corp., Camden, N.J. 
Tru-Connector Corp., Peabody, Mass. 
Varied Ind'l. Prods., Inc., Paterson, N.J. 
Virginia Elctms. Co., Inc., Falls Church, 

Va. 
Waber Elctrns., Inc., Philadelphia, Pa .. 
Whisller Elctrns., Inc., Northridge, Cal. 

Cords, Power-See Cable, 
Power . 

Cords, Retractile 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Columbia Elelm. Cablas, New Bedford, 

Mass. 
Consolidated Wire & Anoc. CorPL, 

Chicago, III. 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y .................................................. P 3033 
Dearbom Wire & Cable Co., Rosemont; 

111 .............................................. _ .. _ p 3030 
Electrospaica Corp., Westbury 
Pomona Elctrns. Co., Inc~ Pomona, Cal. 

p 2689 
Smith, Herman H., Inc., Bklyn., N.Y. 
Spectra-Strtp Corp., !larden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

cal; 
Aero-Mollve Mfg. Co., Kalamazoo, Mich. 
Barker Prods. Co., Saugus, Mass. 
Belden Corp., Chicago, iii. 
Birnbach Co., Inc., Freeport, N.Y. 
Bntish Insulated Callender's Cables, Ltd., 

London WC1 B 3QN, Eng. 
Carol Cable CO.'W., Compton, Cal. 
Consolidated Prods., Gardena. CIlIH. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavill Wire & Cable Div., Brookfield, 
, Mass. 
Holyoke Wire & Cable, Holyoke, Mass. 
Keiser's Inds., Inc., MI. Holly Springs, Pa. 
Morey Corp, Downers Grove, III. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Plastic Wire & Cable Corp., Jewett City. 

Conn. 
Russell Inds., Inc., Lynbrook, N.Y. 
Secode Elctms., Dallas, Texas 
Telephone Dynamics Corp., N. Bellmore, 

N.Y. 
TrI'State Elctrns. Corp., Camden, N.J. 

Cords, Speaker Extenslon
, See Cable, Audio 

Cords, Twin Lead-'-see Cable, 
Multiconductor 

Core Arrays, Memory-See 
Memory Arrays-:-Vol 1 

Core Planes, Memory-'-see 
Memory Planes-:-Vol1 

Core Stacks, Memory-'-see 
Memory Stacks-:-Vol1 

Core Memory Systems-,-See 
Memory Systems, Core
Vol 1 

Cores, Ceramic 
Amerlcan'Lava Corp., Chattanooga, 

Tenn. 
Arnold Engrg. Co., Marengo, III. 
Carborundum Co., Niagara Falls, N.Y. 
United· Prods. Co., New Hyde Pic., N.Y; 
Alloys Unlimtted, Inc., EnCino, Cain. 

BaSic Ceramics Inc., Hawthorne, N.J. 
BrUSh Beryllium Co., Cleveland, Ohio 
Ceramic' MagnetiCS, Inc., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Duramic 'Prods., Inc., Palisades Park, N.J. 
Electrical Refractories Co., E. Palestine, 

Ohio 
Elctrn. Memories, Hawthorne, Cal. 
Ferro Corp., E. Liverpool, Ohio 
Honeywell, Aerospace & Del., 

Minneapolis, Minn. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kirchberger, M & C9., Inc., Englewood, 

N.J. . 
Lockheed Elctrns. Co., Watchung, N.J. 
Maryland Lava Co., Bel Air, Md. 
Metal Ceram, Inc., MI. Vemon, N.Y: 
National Beryilia Corp., Haskell, N.J. 
Norton Co., Worcester, Mass. 
Permag Corp:, Jamaica, N.Y. 
Quartzite ProceSSing, Inc., Malden, Mass. 
Rosenthal China Corp., New York, N.Y. 
Star Porcelain Co., Trenton, N.J. 
Steward, D.M. Mfg., Chsttanooga, Tenn. 
Superior Steatite & Ceramic Corp., 

Englewood, N.J. 
Syncor Prods. Co., Inc., Malden, Mass. 
3M Co., SI. Paul, Minn. 
Trans-Tech, Gaithersburg, Md. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Zirconium Corp. of Amer., Solon, 'Ohlo 

Cores, MagnetiC, Ferrite, 
EL & E 

Arnold Engrg. Co., Marengo, III. 
p 2754,2755 

Ferranlcs, Inc., Fairport, N.Y ... _ .. P 2757 
Gould, Inc., Cleveland, Ohio 
Ogallala Elctrns., Ogallala, Neb. 

p 2754,2755 
SGL Inds., Inc., Westville, N.J ..... P 2774 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
United Prods. Co., New Hyde P~ N.Y. 
Ampex Corp., Redwood City, Cain. 
Ceramic MagnetiCS, Inc., Fairfield, N.J. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Data Prods. Corp., Woodland Hills, Calif. 
Electrical Plastics Corp., Lyndhurst, N.J. 
Ferroxcube Corp., Saugerties, N.Y. ' 
HughesAlrcrafl Co, Culver City, Cal. 
MagnetiCS, Inc., Butler, Pa. 
National Moldite, Newark, N.J: 
Stackpole Carbon Co., Elctm. Comps. 

Ferrites, SI. Marys, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 

Cores, MagnetiC, Ferrite, 
Pot/Cup 

Arnold Engrg. Co., Marengo, III. 
P 2754,2755 

Ogallala Elctms., Ogallala, Neb. 
p 2754,2755 

Tohoku Metal Inds., Ltd., Tokyo, Japan 
United Prods. Co., New Hyde Pk., N.Y. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Ferroxcube, Corp., Saugerties, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Magnetics, Inc., Butler, Pa. 
National Moldtte, Newark, N.J. 
StaCkpole Carbon Co:, Elctrn. Comps. 

Ferrites, SI. Marys, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 

Cores, MagnetiC, Ferrite, Slug 
ArnOld Engrg. Co., Marengo, III. 

p 2754,2755 
Caddel-Burna Mfg. Co., Inc., Mineola, N. 
. Y ..................................................... P 2484 

Ogallala Elctms., Ogallala, Neb. 
p 2754,2755 

Tohoku Metal Inds., Ltd~ Tokyo. Japan 
United Prods. Co., New Hyde Pic., N.Y. 
C;ambridge Thermionic, Cambridge, Mass 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Magnetics, Inc., Butler, Pa. 
National Moldite, Newark, N.J. 
Stackpole Carbon Co., Elctm. Comps. 

Ferrites, St.' Marys, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 

2044 For addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Cores, Magnetic, Ferrite, 

Toroid 
Arnold Engrg. Co., Marengo, III. 

p 2754,2755 
Ferronlcs, Inc., Fairport, N.Y ....... P 2757 
Ogallala Elctrns., Ogallala, Neb. 

p 2754,2755 
SGL Inds., Inc., Westville, N.J .•... P 2774 
Tohoku Metal Inds., LId., Tokyo, Japan 
United Prods. Co., New Hyde Pk., N.Y. 
Ampex Corp., Redwood City, Calif. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Custom Camps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Fabri·Tex, Inc., Minneapolis, Minn. 
Ferroxcube Corp., Saugerties, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Magnetics, Inc., Butler, Pa. 
Nalional Moldite, Newark, N.J. 
Stackpole Carbon Co., Elclrn. Comps .. 

Ferrites, SI. Marys, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Trans·Tech, Gaithersburg, Md. 

Cores, Magnetic, Ferrite, 
Yoke Section 

Ferronlcs, Inc., Fairport, N.Y ....... P 2757 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
United Prods. Co., New Hyde Pk., N.Y. 
Ceramic MagnetiCS, Inc., Fairfield, N.J. 
Custom Comps., Fairfield, N.J. _ 
Stackpole Carbon Co., Elclrn. Comps. 

Ferrites, SI. Marys, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 

Cores, MagnetiC, Metal Alloy 
(Other Than Silicon & 
Nickel-Iron) 

Arnold Engrg. Co., Marengo, III. 
p 2754,2755 

Ogallala Elctms., Ogallala, Neb. 
. p 2754,2755 

SGL Inds., Inc., Westville, N.J ..... P 2n4 
United Prods. Co., New Hyde Pk., N.Y. 
Dala Prods. Corp., Woodland Hills, Calif. 
MagnetiC Core Corp., Newburgh, N.Y. 
MagnetiCS, Inc., Butler, Pa. . 

Cores, Magnetic, Nickel-Iron, 
EL, EE, F & Ring 
laminations 

Arnold Engrg. Co., Marengo, III. 
p 2754,2755 

Inter-Tech. Grp., Inc., 
IrVlngton-on·Hudson, N. Y ........... P 2759 

Ogallala Elctrns., Ogallala, Neb. 
p 2754,2755 

SGL Inds., Inc~, Westville, N.J ..... P 2774 
Tohoku Metal Inds., LId., Tokyo, Japan' 
United Prods. Co., New Hyde Pk., N.Y. 
Dentronics, Inc., Hackensack, N.J. 
Magnetics, Inc., Butler, Pa. 

Cores, MagnetiC, Nickel-Iron, 
Toroid 

Arnold Engrg. Co., Marengo, 111. 
p 2754,2755 

Inter-Tech. Grp., Inc., 
Irvington-on'Hudson, N.y ........... p 2759 

Ogallala Elctrns., Ogallala, Neb. 
p 2754,2755 

SGL Inds., Inc., Westville, N.J ..... p 2774 
. United Prods. Co., New Hyde Pk., N.Y. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Dynacor, Rockville, Md. 
Ferroxcube Corp., Saugerties, N.Y. 
Infinetics, Inc., Wilmington, Del. 
Magnetic Core Corp.; Newburgh, N.Y;· 
Magnetics, Inc., Butler, Pa .. 
National Moldite, Newark, N.J. 

Cores, MagnetiC, Powdered 
Iron, Pot/Cup . . 

Arnold Engrg. Co., Marengo, III. 
p 2754,2755 

Ogallala Elctrns., Ogallala, Neb. 
p 2754,2755 

Tohoku Metal h;ds., LId., Tokyo, Japan 
United Prods. Co., New Hyde Pk., N.Y. 
Custom Comps., Fairfield; N.J. 
Custom Components, Inc., Caldwell, N.J. 
Magnetic Core Corp., Newburgh, N.Y. 
Micrometals, City of Induslry, Calif. 
National Moldite, Newark, N.J.' 
Perrnacor, Oak Lawn, 111. 
Pyroferric· N. Y., Inc., Bronxi·N:Y. 

eem/1971 (Vol. 3) 

Cores, Magnetic, Powdered 
Iron, Slug 

Corners, Wavegulde-See Coupllngt, Shaft, Rigid & 
Bends & Twists, Microwave- Flexlble-See Vol 2 

Arnold Engrg.·Co .• Marengo,lII. 
I' 2754,2755 

Caddel·Burns Mfg. Co •• Inc •• Mineola. N. 
Y ....................................................... P 2484 

Ogallala Elclrns .• Ogaliala. Neb.' 
I' 2754,2755 

Tohoku Metal Inds.. Ltd.. Tokyo. Japan 
United Prods. Co., New Hyde Pk •• N.Y. 
Core·Tronics. Inc .• Orange. N.J. 
Custom Comps .• Fairfield. N.J. 
Custom Components. Inc .• Caldwell, N.J. 
Kwikset Powdered Metal Prods .• Anaheim 
Cal.. .' 

MagneticCore.Corp .• Newburgh. N.Y .. 
Micrometals. City of Industry, Calif. 
National Moldite. Newark. N.J. 
Perrnacor. Oak Lawn. III. . 
Pyro/erric • N. Y .• Inc .• Bronx. N.Y. 
Workman Elctm. Prods .• Inc .• Sarasota, 

Fla. .' 

Vol 1. 

Corona Testers-See Testers, 
Corol')a-Vol1 

Coulometers-See Timers, 
Electrolytic Cell-Vol 2 

Counters, BI-Directlonal
See Vol 2 

Counters, Coli Winding
See Vol 2 

Counters, Directional
See Vol 2 

Counters, Electro-Magnetic-
See Vol 2 : . 

Counters, Frequency-
See Vol 1 

Cores, Magnetic, Powdered 
Iron, Toroid Counters, Gatlnsr-5ee Vol 2 

Arnold Engrg. Co., Marengo, III,' .Counters, Gelger-See'VoI1 
. ". . I' 2754,2755 

Ogallala Etctrns •• Ogallala. Neb. Counters, Mecharilca~ 
. 1'.2754,2755 See Vol 2 

SGL·lnds., Inc.. WestVille, N.J ..... P 2n4 
Tohoku Metal Inds.. Ltd., Tokyo. Japan Counters, Partlcle-See Vol 1 

. I' 2501 
Uniled Prods. Co.. New Hyde Pk., N.Y. . Counters, Photoelectric-
Core·Tronics. Inc ..• Orange. N:J. See Vol 2 
Custom Comps., Fairfield, N.J. 
Custom Cornponents. Inc .• Caldwell. N.J. Counters, Preset-See Vol 2 
Kwikset Powdered Metal Prods .• Anaheim. 

Cal. .' . ..' Counters, Proportlona~ee 
Magnetic Core Corp .• Newburgh. N.Y. Counters, Particle-Vol 1 , 
Micrometals. City of Industry. Calif. Counters, Pulse-See Vol 2 
National Moldite, Newark.' N.J. 
Permacor. Oak Lawn. III. Counters, Radlatlon-See 
Pyroferric· N. Y .• Inc .• Bronx. N.Y. Counters, Geiger-Also See 

Cores, Magnetic,' Powdered 
Permalloy, Toroid 

Arnold Engrg. Co., Marengo, III. 
p 2754.2755 

Ogallala Elctrns .• Ogallala. Neb. 
p 2754.2755 

SGL Inds., Inc" Westville. N.J ..... P 2774 
United Prods. Co., New Hyde Pk., N.Y. 
Magnetic Core Corp .• Newburgh. N.Y. 
Magnetics. Inc .• Butler. Pa. 

Counters, Scintillation-Vol 1 

Count,rs, Reverslble-See 
Counters, Bi-Directional
Vol 2 

Counters, Revolution~ 
SeeVol2 . 

Counters, Scintillation
See Vol 1 

Counters, Variable Time Base 
Cores, MagnetiC, Silicon, "c" -See Vol 1 
Arnold ~ngrg. Co •• Marengo, III. 

, . P 2754,2755 Couplers & Keyers-See 
Inte .... Tech.Grp .• lnc.. Keyers & Couplers-Vol 1 

Irvlngton-on-Hucison. N.Y ........... p 2759 . 
Ogallala Elclrns., Ogallala, Neb. . Couplers, Antenna-See Vol 1 

.' p 2754,2755 . 
SGL Inds., Inc •• Westville. N.J ..... p 2n4 Couplers, Directional-
Barker Elec. Sis .• Ship !;Iottorn. NJ . See Vol 2 
Magnetics. Inc .• Butler~ Pa. 
Tempel Steel Co .• Chicago. III. 
Westinghouse Elec .• Greenville. Pa. 

Cores, MagnetiC, Silicon EI, 
EE & f, laminations 

Arnold Engrg. Co., Marengo; III. 
p 2754.2755 

Inte .... Tech; Grp •• lnc., 
Irvlngton'On·Hudson. N.Y ........ _ p 2759 

Ogallala Elclrns .• Ogallala, Neb. 
. . . P 2754,2755 

SGL Inds .• Inc., Wllftvllle, N.J; .... P 2n4 
Magnetics, Inc .• Butler. Pa. . : 
Tempel Steel Co .• Chicago. 111. 
Thomas & Skinner. Inc .• Indianapolis. lild. 

". 

Cores, MagnetiC, Silicon, 
Toroid .. , 

Arnold Engrg. Co., Marengo, ill •. 
p 2754,2755 

Inte .... Tech. Grp .• Inc.. 
Irvlngtoll-On·Hudson, N.y ........... p 2759 

Ogallala Elclrns., Ogallala, Neb. 
p 2754,2755 

SGL Inds.. Inc •• Westville. N.J ..... P 2774 
United Proda. Co., New Hyde Pk., N.Y. 
Barker Elee. Sis .• Ship Boltom. NJ . 
Dynacor. Rockville. Md. 
Westinghouse Elec .• Greenville .. Pa. 

Couplers, Microwave
See Vol 2 

Couplers, Multl-Set-See 
Couplers, Antehria~Vol 1 

Couplers, Rotary-See Vol ~ 

Couplings, Microwave-See 
Couplers, Microwave-Vol 1 

Couplings, Qulck~Dlsconnect, 
Liquid or Gas 

Micro. Elctrns. cOrp., Palmdale, Cal 
. 11 2646 

Aeronautical Div. Bryan. Ohio 
Aeroquip Corp .• Jackson. Mich. 
Dial prods. Co .• ·Bayonne. N.J. . 
Eastern Inds. Div .• · Hamdan. Carin. 
Essex Cryogenics Inds .• Sl. Louis. Mo. 
Hec:ht R~bber Corp .• Jacksonville. Fla. 
High Voltage Engrg. Corp .• Burlington. 

Mass. . 
Holmberg; Inc .• Melville.·N.Y. 
Lear Siegler. Inc .• Santa Monica. Cafff. 
Lear Siegler. Inc .• Elyria. Ohio 
Premier Microwave. Port Chester. N.Y. 
Puritan·Zep. EI Segundo, .Cal. 
Roylyn. Glendale. Cal. 
Scanivalve. Inc .• San Diego. Calff. 
Veeco Instrs .• Inc .• Plainview. N.Y. 

For addresses see YELLOW SECTION 

Couplings, Vacuum-see Vol 1 

Covers, Chassis . 
Premier Metal Prod •• Co., Bronx •. N.Y. 
Scsnbe Mfg. Corp., EI Monte, Cal. 
Abalon Precision Mfg. Corp .• Bronx. N.Y. 
I\blronics, Inc;, Uvermore. Calif. 
Brooks & Perkins, Inc., Uvcinia, Mich. 
Bud Radio. Inc .• Willoughby. Ohio 
Elzee Metal Prods. Co .• Inc.. Brooklyn. 

N.Y. 
Erie Artisan Corp. Cleveland. OhiO 
Falstrom Co., Passaic. N.J. . . 
Feiner. P. & Sons. Inc .• New York. N.Y. 
Franklin Fibre·Lamitex, Wilmington. Del:' 
GAF Corp .• New York. N.Y. 
Hammond Mfg. Co., Ltd .• Guelph. Ont.. 

Can. 
Hughes· Treitier ~fg. Corp .• Garden City. 

N.Y. 
Kinetron Corp .• Asbury Park .• N.J. 
Mechanical Engraving Co .• Inc .• Bronx. 

N.Y. 
Mi~.West Metal Prods .• Kansas City. 

Kans. .' 
MobJll:lctrns .• Inc .. Anderson. Ind. 
Muckle Mfg. Co .• Owatonna. Minn. 
Technical Wire prods .• lric .• C~ford. NJ 
Technical Wire Prods .• Inc .• Sania 

Barbara. Cal. 
Wilmer Mfg. Co .• Beltsville. Md. .' 

Covers, Jack-See Jack . 
Covers 

Covers, Protective 
Applied Design Co" Inc .• Tonawanda. N.Y. 
Brooks & Perkins. Inc .• Uvonia. Mich. 
Buckeye Bobbin Div .• Westlake. Ohio 
Bud Radio. Inc .• WUloughby, Ohio 
Clover Inds. Div .• Tonawanda. N.Y. 
Daniels. C.R .• Inc .• Daniels. Md. 
Engineered Plastics. Inc .• GIbsonville. N.C. 
Franklin Fibre·lJimit8x. Wilmington. Del. 
Glenair. Inc .• Glendal". Calil. 
Globe Plastics. Pomona. Cal. 
Precision Paper Tube Co .• Wheeling; III. 
Resinite Corp. DiY .• Wheeling. III '. 
Zero MIg. Co" Burbank. Cal. 

Crayons, Coatings; Pellets, 
etc;., Temperature 
Indicating-Also See 
Crystals, Liquid, . 
Temperature Indicating- . 
See Vol 2 . 

Crimping Machines & Tools--
See Tools, Crimping . 

Crossbars-See Scanners, . 
Crossbar; Switches, Crossbar 
-Vol 1 

Crucibies-See Boats 

Cryogenic Equipment-See 
Dewars; pumps; etc.-Vol. 1 

Cryogenic Liquid. Converters 
-SeeVoI1··· . 

Crystal Analyzer&-;-See 
Anlayzers, Crystal-Vol 1 

Crystal Blanks-See Vol 1 

Crystal Fllters-See Filters, 
Crys,al-Vol 2 

Crystal Mourit&:-See Mounts, 
Crystal-Vol 1 

Crystal Osclllators-See 
Oscillators, Crystal-Controlled 
-Vol 1 , 

Crystal Ovens-See Ovens, 
Crystal-Vol 1 . . ' 

Crystals, Barium Tltanat~ 
SEie Vol 1 

Crystals, Fllter-See Vol 1. 

Crystals,. Frequency Control-
SeeVol1 .... . 
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Cups, Encapsulation 

Crystals, Laser-Maser-', 
, See Vol 1 '" " , ' " 

Crystals, liquid, Temperature 
Indicatln~~Also See' " 
Crayons, 'coatings,Ftell~ts; 
Temper!lture Indica~lng
See Vol,? , 

Crystal~, Piezoel~~triC-:' 
See Vol 1 

Crystals, Quartz-SeeVol1 

Crystals, Rochelle' Salts-,' 
, SeeVol1 ' 

Dashpots 
MaxsonElctrns, Div., Greai River, N.Y. 

Data Acquisition & Reduction 
System5-SeeVoI1. 

Data Blockers-See Voi' 1 
Data Compressors; Digital-

See Vol 1, ' 

Data Display IridicatorS-see 
Lights; Dials; Readouts
Vol 2 . 

Data Display System&-See 
Displays.:.-Vol 2, ;' , 

Data Processing Equlpment-
See Specific Types ";, , 

Crystals, SapPhi~e-See Vol 1 Data Recorders, computer-
CrYstals, Scintillation Counter See Vall ';; "", 

-See Vol 1 

Crystals, ' 
Semiconductor{lngots . & 
WafersHee Vol 1 ' ,; 

Crystals,Yig;-See Vol 1 

Cups, Encapsulation, ' 
Celestial Comps" Inc" Covina,C8I. " 
Consolidated ResistanCe Sis" Yonkers, 

N.Y. " 
Delta Plastics Co" Bellmawr, N.J. , ' 
Electrical Plastics Corp., Lyndi)urst, N.J. 
Electro Assemblies, Inc:, Chicago, III:"'" 
ElJay Corp., Columbia, Md. ' 
Epoxy bast Elctrn. Case Co,; YonkerS, 

N.Y. ,;', 
Epoxy Plastic Molders"lrvlngton, NJ' 
Franklin Fibre-Lamitex, Wilmington, Del, 
Gibson/Egan Co." Arcadia;. Calif. 
Globe Plastics, Pomona, Cal. ' 
Grayhlll Moldtronlcs, Inc., Downers Grove, 

III. ' 
GTE Sylvania Inc., Warren; Pa. 
Keystone,Elctrns, Corp., New'York, N.Y., 
Maryland Lava Co.,BeI Air;: Md: " 
Norelcom Inds., Inc.; Farmlngdale,N,Y, 
NY-Glass Plastics, Paramount, Calif. 
Pulse Engrg,,'lnc.; San'oiego, Cal: ' " 
Rayclad Tubes, Inc., Menlo' Park, Calif; 
Resdel Corp., RIO Grande, N.J. ' 
.R. I. Metpro, Inc., Warwick, fl:I.:, ,;. 
Robison' Elctrns" Gardena, Cal .. , 
Rostone Corp., Lafayette, Ind. ' , 
Spec PlastiCS, No. Hollywood,Cal. 
Staffall; Inc., P.rovidence, Rl, 
Stevens Prods.,lnc.,.E: Orange; N.J. 
Topper Mfg. Co" Inc., Great Neck, N:Y, 

Current Sensors-Also See ' . 
Transducers, Volt, etc.-
See Vol 2 ,',' 

CUfrent,Sour,ce5-See Vol 1 

Cutters, Hole; Hand Operated 
Jonardlnda, Corp,; ,Bronx, N.Y. ,'" 
Smith, Herman H., Inc., Sklyn."N:Y. 
American Safety Razor, Staunton, Va 
Black & Decker Mfg, CQ.; The;ToYison, ' 

Md. , 
General Hardware Mfg, Co., NeW York, 
NY' " , ' ' " 

Gr~e~lee Tool Co., R~CkfQrd, III. 
Janel, Inc., Stiriing, N.J,·, : , 
Keystone Elctrns. Corp" New Yoik, N.Y, 
Mico,lnstr. Co .. , Cambridge, Mass. 
Techni-TOOl, Inc" Philadelphia, Pa. ' 
Zephyr Mfg. Co., Inglewood: Calif. 

'. l' 

Cutters, Wir,e, AutomatiC
See Wire Measuring &, , 
Cutting Machines-:-Vol 1 

Cutters, Wire, Hand-see 
IIYire, Cutters, Hanq, Operated 

Dampers, Servo-SeeVol2' 

Data Transmission SystemS:
See Transmission Systems, 
Data-Vol 1 .' 

Decade Bo~es, Capacitance-
See Vol 1 . ", , ' .. ': 

~;' " 

Decade ~oxes, Delay Line-
SeeVoi 1·' ,,' . 

Decade Boxes, Inductance-
See Vol 1 ,.,' . 

Decade Boxes; Resistance
Sei!,VoI1 

Decade Boxes; Transformer
SeeVol.l 

Decalcomania-Also See . 
Labels, Pressure' Sensitive 
. ...,;.5eeVoI2 ,', ,,',;', 

Decimal K~yboards-See 
Keybo~rds, Decimal7Vol1 : 

Decoders, Audio Ton~ 
See Vol 1 

Decoders, Binary To Decimal 
-See Converters, Binal)'.To 
Decimal-Vol 1 ,... 

Decoders, Digital To Analog 
. -See Converters, Digital To 
Analog-Vol 1 

Decoders, Pulse-,,-See Vof,1 

Decoders, Reado~t-See 
Drivers & Decoders For· 
ReadoutS-Vol 2 

Decoders, Telemetry~ee 
Decoders, AudiO Tone-Vol 1 ' 

Decoders, Video-See \1011 

Decommutators, 
Telemetering~See Veil 1 

Decontaminants--See· 
Cleaners & Solvents 

Deflection Yokes, Coils & 
Assemblies-SeE! Yokes, ' 
Deflection.;··'· 

Degausser5-See' 
Demagnetizers-Also See 
Coils, Degausing-Vol.1·" 

Degreasing Chemlcals-See 
Cleaners &. Solvents . 

Degreasing Machlne5-See 
Machines, Vapor~Degi"easing; 
Cleaners, Ultrasonic-Vol 1 

Dehumidifiers' (For 
EqulpmEmtpSee \1011 

Dampers, Structural, Cha~;sis, Dehydrator5-See Vol 1 
Panel,etc.-See Mounts" ,: Delay Line Cases-See Cases, 
Shock & Vibration Delay Line' 
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Delay, Line' Synthesl2ers 
AUen Avionics, Mineola, N.Y •• ; .... P 2729 
Computer Devices; 'Commack, N.Y. 
Control Elctms. Co~ Inc~ Farmlngdele, 

N.Y, . 
Data Delay Devices, Clifton" N.J. 
Kappa Networks, Inc~ Carteret, N.J: 
Lorcll-Adret Corp., Englewood, N.J. 
General Microwave Corp., 'Farmingdale, 

N,Y, ' 
lsomet Corp., 'Oakland,N,J. 

Delay Lines, Cable 
Allen 'Avionlcs,Mlntiola, N.Y. 
ChronetlC8,lnc~ Ml Vernon, N.Y. 
Columbia Components, Hempstead, 

N.Y ..... _ .......... _ ... _.~ ... _ ........... _ .. _:. P 2742 
Control Elctms. Co., Inc., Farmingdale, 

N.Y. 
Data Delay Devices, Clifton, N.J. p 2744 
Kappa Networks, Inc., Carteret, N.J. 

p2749 
Millen, James Mfg., Malden, Mass. 
TektronlK, Inc., Beaverton; Ore. 
Uniform Tubes, Collegeville, Pa. P 3068 
Universal Ad-Yu Elctms., Inc., Passaic, 

N.J •• ,. ............................. :.._: ............. p 2752 
Victor WIre & Cable, L.A., Cal. " 
Andrew Corp., Orland Pk" iii. ,,, , 
British Insulated Callender's Cables, Ltd" 

London WC1B 30N, Eng. .. 
General Microwave Corp., Farmingdale, 

N.Y. ,,'. " 
Gralex Inds., Inc., Farmingdale, N.Y. 
Microwave Div, Nashua, N.H~ 
Nanosecond Systems, Inc., Fairfield, 

Conn. " ',' 
Phelps Dodge Comm., Nortli Haven, 

Conn. 
Precision Tube, No. Wales, Pa 
Prodelin, Inc:, Hightstown, N.J. 
Spencer-Kennedy Labs .. Inc., Winch,ester, 

Mass. ' 
Stanford Applied Engrg., Santa Clara, Cal. 
Thermax Wire Corp., Flushing, N.Y. 
TImes Wire & Cable, Wallingford, Conn. 
Tru-Connector Corp .. Peabody, Mass, 
VlKOA, Hoboken, N.J. 

Delay Lines, Distributed, 
-Constant (Fixed) 

Allen Avionics, Mineola, NX ...... P 2731 
Andersen LabS. Inc.,Bloomfield, Conn. 

p2729 
,Artronlc Instr. Co~ Silver Spring, Md • 

p2732 
Bal Fuse; Inc., Jersey CIty, N.J. 

" ' P 2735,2738 
Columbia Components, Hempstead, 

N.Y ...... : ...................... ~ .. , ........ _ ....... p 2742 
Computer Devices, Commack, N.Y. 

, ' " P 2741 
Control Elc;trns. Co., Inc., Farmingdale, 

N.Y. __ ._._; ... _ ........... __________ .... P 2743 
Data-Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. p 2744 
ESC Elctrns. Corp., Palisades Pic., N.J. 

p'2747 
Gulton Inds.; Inc., Metuchen, N.J. 
Kappa Netwol:!cs, Inc., Carteret, N.J. 

, P 2748 
Millen, Jamea Mfg., Malden, Mass. 
Nytronlcs, Inc., EsmIx Elct""., Dlv., 
. Derllngton, S.C. 
RCL Elctms., Inc., Irvl"gtol), N,J. 

p 2750,2751 
Shallco, Inc., smithfield, N.C. ' 
Uniform Tubes, Collegeville, Pa. 
Unlvllrsal Ad-Yu Elctrs., Inc., Passaic, 

N.J ...... _ .. _._ ............. _ ............. _ .... _, P 2752 
Aladdin Elctrns" NashvillEl, Tenn, 
Dittmore-Frelmuth Corp" Milwaukee, Wisc. 
Edison Elctms. Div., Manchester, N.H. 
EI-Rad Mfg. Co., Chicago, III. 
Ferranti Ltd:, Hollinwood, 'Lanes., England 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Generallnstr, Corp" Chicopee, Mass. 
Gao Space, Houston, Tex. 
Hughes Aircraft Co, Fullerton, Cal. 
New London Instr: Co., Inc.; New London, 

Conn. -' 
Pace-Tronies, Newark, N.J. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Precision Inc.; Minneapolis, Mlnn 
Pulse Engrg., Inc., San Diego, Cal. 
Redman Elctrns. Corp:, Enfield, Conn. 
Stanford Applied Engrg .. sBntaClara, Cal. 

Vanguard Elctms;, Inglewood, Cal. 

Delay'Lines, Distributed, 
Constant (Variable) 

Allen Avionics, Mineola, N.Y. __ .. P 2731 
Andersen Labs. Inc., Bloomfield, Conn. 

p 2728 
Artronlc Inetr. Co., Sliver Spring, Md. 

p 2732 
Bel Fuse, Inc., Jersey City, N.J. 

P 2735-2737 
Columbia Components, Hempstead, 

N.Y ...... _ ................. _ ........ ___ ..... P 2742 
Computer Devices, 'Commack, N.Y. 

P 2740 
Control Elctrns. Co., Inc. Farmingdale, 

N.Y ........... _ .... _ ..... _ ......................... P 2743 
Dat..control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. p 2744 
ESC Elctms. Corp., Pallsadea Pk., N.J. 

, P 2747 
Kappa Networks, Inc., Carteret, N.J. 

p2748 
Nytronlcs, Inc~ Essex Elctms. Dlv., 

DarUngton, S.C. 
RCL Elctrns., Inc., Irvington, N.J. 

P 2750,2751 
Shallco, Inc., Smithfield, N.C. 
Universal Ad-Yu Elctms., Inc., Passaic, 

N.J ........................ _ ................... _ .... P 2752 
Audio Inslr. Co., Union City, N,J. 
Beckman InSirs., Helipot Div" Fullerton, 

Cal. 
Dittmore·Freimuth Corp., Milwaukee, Wosc. 
Edison Elctrns. Div" Manchester, N.H. 
Gao Space, Houston, Tex. 
Nanosecond Systems, Inc., Fairfield, 

Conn. 
Pace-Tronics, Newark, N.J. 
PCA Elclrns., Inc" Sepulveda, Calif. 
Pulse Engrg" Inc., San Diego, Cal. 
Stanford Applied Engrg., Santa Clara, Cal. 
Television Microtime Inc., Bloomfield, 

Conn., 

Delay Lines, Glass & Quartz 
Amperex Elctm. Corp., Hauppauge, N.Y. 

p2482 
Andersen Laba. Inc., Bloomfield, Conn. 

• p 2728 
Billey Electrfc, Erie, Pa. ....... __ ..... p 2733 
Control Elctms. Co., Inc., Farmingdale, 

N.Y. 
Damon Corp., Needham Hgts., Mass. 

p ,1379 
Engelhard Minerals & Chem., Murray 

Hili, N.J • 
Inter-Computer Elctms., Lansdale, Pa. 
Nippon Electrlc/NEC America, N.Y., 

N;Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J, ' 
Andersen W. M. A. & Assocs., Tariffville, 

Conn. 
Corning Glass Works, Raleigh, N.C, 
Dell Optics Co., Inc., N. Bergen, N.J. 
Isomet Corp., Oakland, N.J. ' 
Litton Inds., San Carlos, Calif. 
Microsonics, Inc., WeymoUth, Mass. 
Thomson-CSF Electron Tubes, N.Y., N.Y, 
Wilmad Glass Co" Inc., Buena, N.J, 

Delay Lines, Liquid 
Control ElCt~,8. Co., Inc., Farmingdale, 

N.Y. 
Microsonics, Inc., Weymouth, Mass. 

Delay Lines, 
Lumped-Constant 
(Electrically Variable) 

Allen Avionics, Mineola, N.Y. ~ .... P 2729 
Andersen Labs. Inc., Bloomfield, Conn. 

, p 2728 
Artronlc Instr. Co., Sliver Spring, Md. 

p 2732 
Bel Fuse; Inc., Jersey City, N.J. 

, P 2735-2737 
BiJlova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., Woodside, N.Y. 
p 1512 

Columbia Components, Hempstead, 
N.Y .................................... __ ........... 'p 2742 

Computer Devices, Commack, N.Y. 
, P 2740 

Control Elctms. Co., Inc., Farmingdale, 
N.Y .......................... _ ........ __ ..... __ .. P 2743 

Data-Control Systems, Danbury, Conn. 

2046 For-addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Data Delay Devices, Clifton, N.J. 

p 2744,2745 
ESC Elctrns. Corp., Palisades Pk., N.J. 

P 2747 
Kappa Networks, Inc., Carteret, N.J. 

p2748 
RCL Elctrns., Inc.; Irvington, N.J.· 

p 2750,2751 
Components Corp .• Chicago. III. 
Consolidated Resistance Sis .• Yonkers. 

N.Y. 
Edison Elctrns. Div .• Manchester. N.H. 
Holex.lnc .• Hollister. Cal. 
Microwave Assocs .• Inc .• Burlington. Mass. 
PCA Elctrns .• Inc .• Sepulveda. Calif. 
Rohde & Schwarz Sis .• Passaic., N.J. 
TDK Elctrns. Corp .• Long Island'City. N.Y. 

Delay Lines, 
Lumped-Constant (Fixed) 

Allen Avionics, Mineola, N.Y. 
p 2729,2730 

Andersen Lalia. Inc., Bloomfield, Conn. 
p 2728 

Artronlc Inlltr. Co., Sliver Spring, Md. 
, P 2732 

Bel Fuse, Inc., Jersey City, N.J. 
p 2735,2738 

Bulova Watch Co., Freq. Control 
Prods., Elctms. Div., Woodside, N.Y. 

P 1512 
Caddei-Burns Mfg. Co., Inc., Mineola, N. 

Y. 
Columbia Components, Hempstead, 

N.Y ................................................... p 2742 
Computer Devices, Commack, N.Y. 

p 2741 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y ................................................... P 2743 
Data·Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. p 2744 
ESC Elctms. Corp., Palisades Pk., N.J. 

. P 2747 
Gulton Inds., Inc., MetuChen, N.J. 
Hisonlc, Inc., Olathe, Kans. 
Kappa Networks, Inc., Carteret, N.J. 

p 2748 
Millen, James Mfg., Malden, Mass. 
Nytronlcs, Inc., Essex Elclms. Div., 

Darlington, S.C. ' , 
RCL Elctrns., Inc~, Irvington, N.J. 

p 2750,2751 
Seg Elctrns., Richmond Hili, N.Y. 
Shallco, Inc., Smithfield, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Torotel, Inc., Grandview, Mo. 
Universal Ad·Yu Elctrns., Inc., Passaic, 

N.J ................................................... p 2752 
Aladdin Elctrns .• Nashville. Tenn. 
ASC Sys. Corp .• Chicago. III. 
Components Corp .• Chicago. III. 
Consolidated Resistance Sis .• Yonkers. 

N.Y. 
Edison Elctrns. Div .• Manchester. N.H. 
EI·Rad Mfg. Co .• Chicago. III. 
Engineered' Camps. Co., Gardena. Cal. 
Ferranti Ltd .• Hollinwood. Lanes .• England 
Forbes & Wagner. Inc .• Silver Creek. N.Y. 
General Instr. Corp .• Chicopee. Mass. 
Hughes Aircraft Co. Fullerton. Cal. ' 
Merrimac Resch. & Dev .• Inc .• West 

Caldwell. N.J. • 
Pace· Tronies. Newark. N.J. 
PCA Elctrns .• Inc .. Sepulveda. Calif. 
Pulse Engrg .• Inc .• San Diego. Cal. 
Redman Elctrns. Corp .• Enfield. Conn., 
Stanford Applied Engrg .• Santa Clara. Cal. 
TDK Elctrns. Corp .• Long Island City. N.Y. 
Vanguard Elctrns .• Inglewood. Cal. 

Delay Lines, 
Lumped-Constant 
(Mechanically Variable) 

Allen Avionics, Mineola, N.Y ....... P 2729 
Andersen Labs. Inc., Bloomfield, Conn. 

, p 2728 
Artronlc Instr. Co., Silver Spring, Md. 

p 2732 
Bel Fuse, Inc., Jersey City, N.J. 

P 2735-2737 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
p 1512 

Chronetics, Inc., Mt. Vemon, N.Y. 
Columbia Components, Hempstead, 

N.Y ................................................... P 2742 

Computer Devices, Commack, N.Y. 
p2740 

Control Elctrns. Co., Inc., Farmingdale, 
N.y ................................................... p 2743 

Datll-Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. 

p2744,2745 
ESC Elctms. Corp., Palisades PIL, N.J. 

. p 2747 
Kappa Networks, Inc., cartere1, N.J. 

p2748 
RCL Elctma., Inc., IrVington, N.J. 

p 2750,2751 
Shallco, Inc~ Smithfield, N.C. 
Universal Ad-Yu Elctma:, Inc., PassaiC, 

N.J ................................................... P 2752 
Audio Instr. Co .• Union City. N.J. 
Consolidated Resistance SiS., Yonkers. 

N.Y. 
Edison Elctrns. Div .• Manchester., N.H. 
Engineered Comps. Co .• Gardena. Cal. 
Nanosecond Systems. Inc .• Fairfield. 

Conn. 
PCA Elctrns .. Inc .• Sepulveda. Calif. 
Television Microtime Inc .• Bloomfield. 

Conn. , 

Delay Lines, Magnetostrlctive 
AndersenLaba. Inc., Bloomfield, Conn. 

p2728 
Computer Devices, Commack, N.Y. 

p 2739 
Control Elctma. Co~, Inc., Farmingdale, 

N.Y ......... : ......................................... P 2743 
Data Delay Devices, Clifton, N.J. p 2744 
Nippon Electrlc/NEC America, tit.Y., 

N.Y. 
Baganoff Assoes .• Inc .• St. Louis. Mo. 
General Instr. Corp .• Hawthorne. Cal. 
Microsonics. Inc .• Weymouth. Mass. 
TDK Elctrns. Corp .• Long Island City. N.Y. 

Delay Lines, Miniature & 
Subminiature-Also See' 
Specific Types Of Delay 
Lines 

Allen Avionics, Mineola, N.Y. 
p 2730,2731 

Artronic Instr. Co., Sliver Spring, Md. 
p 2732 

Bel Fuse, Inc., Jersey City, N.J. 
" P 2734-2737 

Bulow Watch Co., Freq. Control 
Prada., Elctma. Dlv., Woodalde, N.Y. 

p 1512 
Columbia Components, Hempstead, 

N.Y ............................................ ; ..... ; it 2742 
Computer Devices, Commack, N.Y. 

p 2740,2741 
Control Elctms. Co., Inc." Farmlngdale~ 

N.Y ................................................... P 2743 
Damon Corp., Needham'Hgts., Maaa. ' 

, p 1379 
Data Delay Qevlces, Clifton, N.J. , 

p2744,2745 
ESC Elctms. Corp., Palisades Pk., N.J. 

p 2747 
Hlsonlc, Inc., Olathe, Kans. 
Kappa Ne1works, Inc., Carteret, N.J. 

, P 2748,2749 
Nytronlcs, Inc., Essex Elctrna. DIY., 

Darlington, S.C. 
RCL Elctms., Inc., Irvington, N.J. 

p 2750,2751 
Shallco, Inc., Smithfield, N.C. 
Southem Elctms., Burbank, caL p 1549 
Sprague Elec. Co., No., Adams, Mass. 
Uniform Tubes; Collegeville, Pa. 
Universal Ad· Yu Elctrns., Inc., Pallsalc, 

N.J ••••••••••• ~ ........................ _ ............ p 2752 
Aeg· Telefunken Corp .• Englewood Cliffs, 

N.J. 
Aladdin Elctrns .• Nashville. Tenn. 
Andersen W. M. A. & Assocs .• Tariffville. 

Conn. 
Components Corp .• Chicago. m. 
Edison Elctrns. Div .• Manchester. N.H. 
EI·Rad Mfg. Co .• Chicago. III. 
Engineered Comps. Co .• Gardena. Cal. 
Ferranti Ltd .• Hollinwood. Lanes .• England 
Generallnstr. Corp .• Chicopee. Mass. 
Litton Inds.; San Carlos. Calif. 
Microsonies. Inc .• Weymouth. Mass. 
National Semiconductor. Santa Clara. 

Calif. 
Pace·Tronics. Newark. N.J. 
PCA Elctrns .• Inc .• Sepulveda. Calif. 

Phelps Dodge Comm .• North Haven. 
Conn. 

Precision Tube. No. Wales. Pa. 
Pulse Engrg .• Inc .• San Diego. Cal. 
Stanford Applied Engrg .• Santa Clara. Cal. 
TDK Elctrns. Corp .• Long Island City. N.Y. 
Therrnax Wire Corp .• Flushing. N.Y. 

Delay Lines, Solid Blank 
Andersen Labs. Inc., Bloomfield, Conn. 

p2728 
Bel Fuse, Inc., Jersey City, N.J. 
Bllley ElectriC, Erie, Pa ................. p 2733 
Control ElctrnB. Co., Inc., Farmingdale, c 

N.Y ................................................... P 2743 
Damon Corp., Needham Hgts., Mass. 

p 1379 
Genersl Elec., RiChmond Hgts., Ohio 
Coming Glass Works. Raleigh. N.C. 
Dell Opties Co .• Inc .• N. Bergen. N.J. 
Isomei Corp .• Oakland. N.J. 
Microsonies. Inc .• Weymouth. Mass. 
Valpsy Corp .• HOlliston. Mass. 

Delay Lines, Wire 
Delay Lines, Wire 
Allen Avionics, Mineola, N.Y. 
Andersen Labs. Inc., Bloomfield, Conn. 

p 2728 
Bel Fuse, Inc., Jersey City, N.J. 
Computer Devices, Commack, N.Y. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. ' 
Victor Wire " Cable, L.A., cal. 
Beckman Instrs .• Helipot Div .• Fullerton. 

Cal. 
British Insulated Callender's Cables. Ltd .• 

London WC1B 3QN. Eng. 
Hamilton Watch Co .• Lancaster. Pa. 
Microsonlcs. Inc .• Weymouth. Mass. 
Therrnax Wire Corp .• Flushing. N.Y. 

Delays, Time (Excluding 
Delay Lines)-See Vol 2 

Demagnetizers-See Vol 1 

Demodulators-See Vol 1 

Delay Lines, Strip Demodulators, MagnetiC-
Andersen Labs. Inc., Bloomfield, Conn. See Vol 2 

Bel Fuse, Inc., Jersey City, N.J. 
p 2728 Densitometers, Electronic

Bliley ElectriC, Erie, PL ................ P 2733 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y ................................................... p 2743 
ESC Elctrns. Corp., Palisades Pk., N.J. 

p2747 
ESCA. Jupiter. Fla. 
General Instr. Corp .• Chicopse. Mass. 
GRFF. Port Salerno. Fla. 
Isomet Corp .• Oakland. N.J. 
Microsonics. Inc .• Weymouth. Mass. 
Microwave Div. Nashua, N.H. 
Pulse Engrg .• Inc .• San Diego. Cal. 
Radiation Sys .• Inc., McLean. Va. 
Sanders Assoes .• Nashua. N.H. 
Wllmad Glass Co .• Inc .• Buena. N.J. 

, Delay Lines, Trimmer 
Bel Fuse, Inc., Jersey City, N.J. 

p 2736,2737 
Columbia Components, Hempstead, 

N.Y. 
Computer Devices, Commack, N.Y. 

p2740 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y ................................... : ............... p 2743 
ESC Elctrns. Corp., Palisades Pic., N.J. 

p2747 
Kappa Networks, Inc., Carteret, N~J. 

p2748 
Universal Ad·Yu Elctms~ Inc., Passaic, 

N.J .................................................. p 2752 
Pace·Tronies. Newark. N.J. 

Delay Lines, Ultrasonic 
Andersen Labs. Inc., Bloomfield, Conn. 

p 2728 
Artronlc Instr. Co., Sliver Spring, Mel. 
Bllley Electric, Erie, Pa ................ p 2733 
Control Elctrna. Co., Inc~ Farmingdale, 

N.Y ................................. _ ................ p 2743 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Aladdin Elctrns .• Nashville. Tenn. 
Andersen W. M. A. & Assoes .• Tariffville. 

Conn. 
Corning Glass Works. Raleigh. N.C. 
Crystal Technology. Mountain View. Cal 
General Instr. Corp .• Chicopee. Mass. 
Isomet Corp .• Oakland. N.J. 
Microsonies. Inc .• Weymouth. Mass. 
TDK Elctms. Corp .• Long Island City. N.Y. 

Delay Lines, Waveguide 
Engelhard Mlnersls " Chem~ Murray 

HIII,N.J. 
Standard Wire " Cable, Los Angeles, 

Cal. 
Uniform Tubes, Collegeville, Pa. 
Aircom. Inc .• Union; N.H. 
Cardweil Condenser. Lindenhurst. N.Y. 
Guide Inds .• Inc .• Sun Valley. Calif. 
Herley Inds .• Inc .• Syosset. N.Y. 
Hughes Aircraft Co. Fullerton. Cal. 
Isomet Corp .• Oakland. N.J. 
Lieco, Inc .• Lindenhurst. N.Y. 
MCS Corp .• Monrovia. Calif. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Premier Microwave. Port Chester. N.Y. 
TAG Prods .• E. Boston. Mass. 

See Vol 1 

Deposition Equipment, 
Vacuum & 
Accessories-Also See 
Evaporation Equipment, 
Electron Beam-See Vol'1 

Desiccators-See 
Dehumidifiers-Vol 1 

Desoldering Tools & 
Equipment-See Soldering 
Accessories; Soldering 
Equip.; Soldering Guns; etc. 

" , 

Detectors, A-F-See 
Detectors, Frequency-Vol 1 

Detectors, Cable & Pipe-See 
Locators, Metal 

Detectors, Chroma-See Vol 1 

Detectors". Coaxlal-See Vol 1 

Detectors, Corona-See 
Testers, Corona-Vol 1 

Detectors, Crystal-See Vol 1 

Detectors, Electrostatic-See 
Meters, Volt, Eiectrostatic
Vol 1 

Detectors, F-M-See 
Detectors, Frequency-Vol 1 

Detectors, Fire & Smoke 
(Electronic)-See Fire 
Detection & Fighting Equip.
Vol 2 

Detectors, Flaw & 
Defect-Also See Locators, 
Cable & Line Fault; 
Locators, Open-Short
See Vol 1. 

Detectors, Frequency
See Vol 1 

Detectors, Gas Leak
See Vol 1 

Detectors,lce, Sleet & Snow 
-See Vol 1 

Detectors, Impedance-See 
Meters, Impedance-Vol 1 

Detectors, Infrared-See Vol 2 

Detectors, lon-See Vol 1 

Detectors, Light Intenslty--':' 
See Meters, Light, 
Nonphotographic-Vol1 

Detectors, MagnetiC
See Vol t 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 2047 



Diaphragms 
Detectors, Metal-See 

Locators, Metal 

Detectors, Microwave-
See Vol 1 

Detectors; Null-See 
Indicators, . Null-Vol 1 

Detectors, Phase-8ensltlve-
SeeVo11' .. 

Detectors, Photovoltalc -See 
Cells, Photovoitaic:-:-Vol 2 

Moody Machine Prods. Co., Inc., 
Providence, R.I. 

Morris, J.1. Co., Southbridge, Mass. 
Snap·On Tools Corp., Kenosha, Wisc. 
Technl-Tool, Inc., Philadelphia, Pa. 
Templet Ind., Inc., Plainview, N.Y. 
Upson Tools, Inc., Rochester; N.Y. 

Differential Analyzers---See 
Analyzers, Differential-Vol 1 

Differentials, Mechanical-See 
Gears &: Gear Mechanisms ' 

Digital Analyzers---See 
Analyzers, Differential-Vol 1 

Digital Cpmparators---See , 
Comparators; Digital-Vol f 

Detectors,R-F-'-See Detectors, Digital Tape Recorc,lefs-See 
frequency-Vol 1 ' Data Recorders, Computer-

Detectors, Radlatlon-See 
Counters, Geiger Counters, 
Scintillation-Vol 1 

Detectors, Standing Wave- Vol 1 ' , 
See Vol 1 . 

Detectors, To~que-See 
Indicators, Torque-Vol 1 

Detectors, Ultravlolet
See Vol 1 

Digital Voltineters---See '. 
Meters, Volt, Digital-Vol 1 

Digitizers, Pencil Follower 
(Inc. Coordinate &: Graphic) 
-See Vol 1 . 

: Detectors, Vacuum-See Vol 1 Dlmmers-See Controls 
Photoelectric~Vol 2 Detectors,Vlbration-See 

Transducers, Vibration,-Vol 2 Diode Arrays---See Vol 2 

. Detectors, Video-See Vol 1 Diode Testers-$ee Testers, 
. Diode-Vol 1 Detectors, Voltage-See Vol 1 

Detectors,. Waveguide Arc- Diodes, Aval~nche:-:see Vol 2 
See Vol 1 Diodes, Backward-See Vol 2 

Dewars--See Vol 1 

Diagonal Cutters -See Wire 
Cutters, Hand Operated 

Diodes, Dual-See Vol 2 

Diodes, Electroluminescent 
(Radiating~ee VOl 2 

Dial LockS--:See Locks, Dial & Diodes; Gallium' Arsenide-
Shaft~Vol2 See Vol 2 

Dials, Instrument, Metal, 
Plastic, etc.-See Vol 2 

Dials, Telephone-Type-· 
See Vol 2 

Dials, Turns-Countlng
See Vol 2 

Diaphragms 
Alloys Unlimiied, hic" EnCino, CaIH. 
Auburn Mfg. Co.; Middletown, Conn. 
Beckman Inslrs., Process Instrs., Fullerton, 

Cal. 
Bellofram Corp., Burlington, Mass .. 
Insulating Shapes, Inc:, Bronx, N.Y. 
Kollsman Instr. Corp., Syosset, N.Y. 
Opticallnds., Santa Ana, Cal. 
Sparta Mfg: Co., Dover, Ohio 
Transducer Systems, Inc.; Willow Grove, 

Pa; 
Trish Energetics, Harvard, Mass. 
Uniroyal, Inc., New York, N.Y. 
Vernay Labs.; Yellow Springs, Ohio 
Viz Mfg. Co., Philadelphia, Pac 
Waldom Elctms., Inc., Chicago, III, 

Dielectric Constant Indicators 
-See Indicators, Dielectric 
Constant-Vol 1 

Dielectric Coolants---See 
Coolants, Circuit & 
COITlpOnent . 

DielectriC Heating Equipment 
-See Vol 2 

Dlelectrlcs--See Films; 
Insulation Materials 

Dies &: Taps 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bendix, Greenfield, Mass: . 
DoAIl Co., Des Plaines, III. 
Erikson Specialized. Tool CO.,Pico-Rivera, 

Cal. 
Kikusui Elctms. Corp., Kawasaki Gity, 

Kanagawa-Pref., Japan" 
Lear Siegler, Inc., Santa Monica, Calif. 

Diodes, Germ~nlum
See Vol 2 

Diodes, Gunn.;....seeVol 2 

Diodes, High Voltage-:
See Vol 2 

Diodes, Hot Carrier-
See Vol 2 . 

Diodes, Light-Emitting (Led)
See Vol a 

Diodes, Limitlng-See Vol 2 

Diodes, Matched Pairs
See Vol 2 

Diodes, Matched Quads-
SeeVol2 . . 

Diodes, Microwave Detector 
-See Vol 2 

Diodes, Microwave Mlxer
See Vol 2 

Diodes, Noise-See Vo! 2 
Diodes, Photoelectric- . 

See Vol 2 

Diodes, Pln-See Vol 2 

Diodes, Schottky-See Vol 2 . 

Dlodes,ISelenlum-See 
Rectifie~s, Selenium-;-Vol2 

Diodes, Sillcon-See Vol 2 

Diodes, Step Recovery
See Vol 2 

Diodes, Surface Barrler-
See Vol 2 

Diodes, Swltchlng-See Vol 2 

Diodes, TUnnel,-See Vol 2 

Diodes, Varactor-See Vol 2 
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Diodes, Video Detector--5ee . 
'. Diodes, Microwave Detector. 

-':":Vo12 

Diodes, Zener-See Vol 2 

Dlplexers-See Vol 1 

Directional Couplers-See 
Couplers, Directional"",:Vol 1 

Discharge Systems, Energy
See Vol 1 

Dlscrlminator..:..:see Vol 1 

Disc Packs, Magnetic-
See Vol 1 '. 

Discs, Computer Memory Also 
See Mfilmory Systems~ D,lsc 
-See Vol 1 . . 

Discs, Optical. Encoder-See 
Coded DiscS, Optical-Vol 1 

Dispensers For Epoxy, 
Encapsula.tlng Compounds, 
etc.-See Vol 1 

Display Board..:....see Boards, 
Plotting-Vol 1 

Display Panels (Back-Lighted 
&: Edge-Lighted)-See Vol 2 

Displays, Projection Type 
(CRT, Electromechanical, 
Film Light Valve)-See Vol 2 

Disslpators, Heat-See Heat 
Sinks 

Distortion Analyzers-See 
Analyzers, A·F.,...VoI1 

Distortion Indlcators-See 
Analyzers, A·F-VoI1 

Distribution Systems, 
Frequency-See Vol .1 

Dlvlders"Analog-Seev.oI1 

I;>ividers, Angular-See Vol .1 . 

Dividers, Frequency-
S~eVo11 

Dividers, Magnetlc-See Vol 2 

Dividers, Power (LF, HF, VHF, 
UHF)-See Vol 1 

Dividers, Power, Microwave-
See Vol 2 ' . 

Dividers, Voltage Also'See 
Transformers, Voltage I 
Divlding-See Vol 1 

Dollies &: Instrument Carts
See Carts, Instrument & 
Equipment 

Domes, Optical-See Vol 2 
Doors, Cabinet, Metal-See. 

Cabinets & Accessories, 
Metal . 

Dope, Coil-Seelnsulating 
Compounds, Coil' Dope 

Doslmeters-See Vol 1 

Doublers, Frequency-See 
Multipliers, Frequency-Vol 1 

Drafting Machines 
Dietzgen, Eugene Co., Chicago, III. 
Ferranti Ltd., Hollinwood, Lancs., England' 
Gagne Assoos.; Inc., Binghamton, N.Y. 
Gerber Sci. Instr. Co., Hartford, Conn. 
Hughes Aircraft Co, 'Culver' City, Cal. 
Keuffel & Esser Co., Morristown, N.J. 
Mechanical Enterprises, Alexandria, Va: 
Stacor Corp., Newark, N.J. 
Universal Drafting Mach., Bedford Hgts., 

Ohio 
Xynetics, Inc., Canoga Pk., Cal. 

Drafting Symbols, Dry 
Transfer, Pressure 
SenSitive, etc. 

Centron Engrg., Gardena, Cal ..... P t299 
Clrcult·Stlk, Inc., Gardena, Cal ••• P 1299 
Datak Corp., Passaic, N.J •••• __ ••••• P 1445 
Avery Prods. Graphics Div., Santa Ana, 

Cain 
Bishop Graphics, No. Hollywood, Cal. 
Brady, W.H. Co., Milwaukee, Wisc. 
By-Buk Co., Los Angeles, Cain. 
C-Thru Ruler Co., Bloomfield, Conn. 
EtchOmatic, Inc., Waltham, Mass. 
HAPCO, Boulder, Colo. 
Keuffel & Esser Co., Morristown, N.J. 
Russell Inds.; Inc., Lynbrook, N.Y. 
Stanpat Prods., Inc .. Port Washington, 

N.Y. 

Drafting Templates & Equip. 
Avery Prods. Graphics Div., Santa Ana, 

Calif 
C-Thru Ruler CO.,·Bloomfield, Conn. 
Devonics Inc., San Diego, Cal. 
Dietzgen, Eugene Co., Chicago. iii. , 
HAPCO, Boulder, Colo. 
Keuffel & Esser Co., Morristown, N.J. 
Koh-I-Noor Rapidograph, Bloomsbury, N.J. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Pickett Industries, Inc., Santa Barbara, 

CaIH .. 
Stacor Corp., Newark, N.J. 
Stanpat Prods., Inc., Port Washington, 

N.Y . 
Uber Grafic Instrs., Palo Alto, Calff. 

Drawers, Sliding. 
Honeywel~ Inc., Wabash, Ind. 
Optima Enclosures, Tucker, Ga. P 2320 
Premier Matal Prods. Co., Bronx,N.Y. 
Scanbe Mfg. Corp., EI Monte, Cal •. 

p2324 
Techmar Corp., LOB Angeles, Cal. 

p2327 
BFC-Bemard Franklin Co., Phila., Pa. . 
Bud RadiO, Inc., Willoughby, Ohio 
Chassls-Trak, Inc., Indianapolis, Ind. 
Eugene Engrg. Co.: Inc., Rockland, Mass. 
Lyon Metal Prod., Inc., Aurora, III. 
Republic Steel Corp, Cleveland, Ohio 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Wilmer Mfg. Co., Beltsville, Md. 

Drills &: Accessories, Hand &: 
Power 

Standard Pneumatic Motor Co., 
WhHtler, Calif. . 

Ace Drill ·Corp., Adrian, Mich. 
Aremco Prods., Inc., Briarcliff Manor,N,Y. 
Bendix, Greenfield, . Mass. 
Black & Decker Mfg. Co., The, Towson, 

Md. 
Buffalo Forge Co., Buffalo, N.Y. 
'DoAil Co., Des Plaines, iii. 
On-Clave Corp., Westbury, N.Y. 
Dumore Co., Racine, Wise. . 
Erikson Specialized Tool Co., Pico·Rivera, 

Cal. . 
Excellon Inds., Torrance, Calif. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
High Speed Hammer Co., Inc., RoChester, 

N.Y. 
Lear. Siegler, Inc., Santa Monica, Calif. 
Mlco Instr. Co., Cambridge, Mass. 
Moody Machine Prods. Co., Inc., 

Providence, R.I. 
Petty GeophysiCal Engrg., San Antonio, 

Tex. 
Portable Elec. Tools, Div., Geneva, III. 
Price & Rutzebeck, Hayward, Calif. 
Simonds Saw & Steel, Fitchburg, Mass. 
Snap-On Tools Corp., Kenosha, Wisc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Tilden Tool Mfg., Deming, N.M. 
Townsend Co., West Newton, Pa. 
Vigor Tool Co., New York, N.Y. 
Wen Prods.; Inc., Chicago, III. 
Wheelabrator Corp., Mishawaka, Ind. 
Zephyr Mfg. Co.-, Inglewood; CaIH. 

Drivers, Chopper-See Vol 2 

Drivers, Lamp-See Vol 2 
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Drivers, Nut 
Jonard Inds. Corp., Bronx, N.Y. 
Standard Pneumallc Motor Co., 

Whittier, Calif ................................. p 2943 
Vaco Prods. Co., Chicago, III ••••••• p 2944 
Black & Decker Mfg. Co .• The. Towson. 

Md. 
Channellock, Inc .• Meadville, Pa. 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal.. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander & Co., New York, N.Y. 
Hunter Tools, EI Monte, Calif 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Moody Machine Prods. Co., Inc., 

Providence, R.I. 
Portable Elec. Tools, Div., Geneva, III. 
Porter, HK, Inc:. Somerville, Mass. 
Proto Tool Co, Los Angeles, Calif. 
Rosenberg Bros. & Co., Smithtown, N.Y. 
Snap-On Tools Corp., Kenosha, Wisc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Townsend Co., West Newton, Pa. 
Upson Tools, Inc., Rochester, N.Y. 
Williams J.H. & Co., Buffalo, N.Y. 
Xcelite, Inc., Orchard Park, N.Y. 

Drivers, Solenoid-See 
Solenoid Drivers-Vol 2 

Drivers, Speaker-See Vol 1 

Drivers, Swltch-See Vol 2 

Drivers, Tube-See Vol 2 

Drivers & Decoders For 
Readouts-See Vol 2 

Drives, Dial-See Vol 2 

Drivers & Drive Mechanisms 
-See Vol 2 

Drums, .Computer 
Memory Also See Memory 
Systems, Drum-See Vol 1 

Dry Transfer Letters & 
Numbers-See Kits, 
Marking-Also See Drafting 
Symbols-Vol 2 

Dryers, Air, Heatless-
See Vol 1 

Ducts, Flexible 
Wiremold Co" W, Hartford, Conn. 
Flexaust Co., New York, N.Y. 
Hecht Rubber Corp., Jacksonville, Fla. 
Icore, Inc., Santa Clara, Cal. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Uniroyal. Inc .• New York. N.Y. 
Zippertubing Co .• Los Angeles. Calif. 

Ducts, Wiring 
Panduit Corp., Tinley Pk., III ......... P 3047 
Wlremold Co., W. Hartford, Conn. 

p 1:126,2727 
Cutler-Hammer, Milwaukee, Wisc. 
E.C.P. Corp., Cleveland, Ohio 
Feiner. P. & Sons, Inc., New York, N.Y. 
Hammond Mfg. Co., Ltd., Guelph. Ont.. 

Can. 
Hoffman Engrg. Co., Anoka. Minn. 
Ideal-Hellermann Can., Ltd., Aiax, Ont., 

Can. 
Ideas, Inc., Laramie, Wyo. 
Keystone Columbia, Inc., Warren. Mich. 
Square D Co., Park Ridge. III. 
Stahlin Bros .. Inc .• Belding, Mich. 
Taylor Elec., Howell, Mich. 
Waber Elctrns., Inc .• Philadelphia, Pa. 
Wadsworth Elec. Mfg. Co., Inc., Covington, 

Ky. 

Dummy Loads 
Arra Inc., Bayshore, N.Y. 
Bendix, Franklin, Ind_ ..... ..-..... ..-_._. p 15~ 
Bird Elctm., Cleyeland, Ohio • ..-...... p 420 
Corning Glass Works, Elctrn_ Prods_ 

DiY., Coming, N.Y. . 
E " M Labs., Westlake Village, Cal. 
Electro Impulse, Inc., Red Bank, N_J_ 

p 603 
Hewlett-Packard, Palo Alto,. CaL 

Mlcrowaye Caylty Labs., La Grange, III. 
Ohmlte Mfg. Co., Skokie, III. 
R L C Elctrns., Inc., Ml Kisco, N_ Y_ 
Sealectro Corp., Mamaroneck, N.Y. 
WaYellne, Inc., W. Caldwell, N.J. 
Weinschel Engrg. Co., Gaithersburg, 

Md_ • ..-.. ..-...... _._ .... _ ..... _ .............. ..-.... P 1571 
Aircom, Inc., Union, N.H. 
Airtec. Inc .• Roselle. N.J. 
Astrolab Inc., Linden. N J 
AUL Instrs., Inc., Flushng, N.Y. 
Aviel Electronics Inc, Burbank. Calif. 
Avtron Mfg., Inc., Cleveland. Ohio 
Barth Elctrns., Inc., Cleveland. Ohio 
CCA Elctrns. Corp., Gloucester, N.J. 
CES Elctrns., Brooklyn, N.Y. 
Chemalloy Elctrns .• Santee. Cal. 
Coax Devices Inc .• Chelsea. Mass. 
Collins Radio Co., Dallas, Tex. 
Continental Elctrns. Mfg., Dallas, Tex. 
Core-Tronics, Inc .• Orange, N.J. 
Custom Comps., Fairfield,N.J. 
Custom Materials, Inc., Chelmsford. Mass. 
Dillmore-Freimuth Corp., Milwaukee, Wisc. 
Dynographic Elctrns. Corp .• Hicksville. 

N.Y. 
Elcom Sys., Deer Pk., N.Y. 
Electrofilm. Inc .• N. Hollywood. Calif. 
Electronautics. Littleton. Mass. 
EMC Technology Inc, Philadelphia, Pa. 
Energy Systems. Palo Alto, Cal. 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
Ferranti Ltd .. Hollinwood. Lancs .. England 
Filmohm Div., Long Island City. N.Y. 
Guide Inds., Inc .• Sun Valley. Calif. 
Ham Kits, Cranford. N.J. 
Heath Co .• Benton Harbor. Mich. 
Herley Inds .• Inc., Syosset. N.Y. 
Horlick, William I. Co., Inc .. Boston. Mass. 
Industrial Microwave. Scotch Plains. N.J. 
Kahl Scientific Instr. Corp., EI Cajon. Calif. 
Kings Elctms .. Tuckahoe, N.Y. . 
LAD Electro-Sys., Inc., Hicksville. N.Y. 
Lectrodyne Sys. Corp., Philadelphia, Pa. 
Lieco, Inc., Lindenhurst, N.Y. 
Marathon Instrs. Div., Pico Rivera, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia. Calif. 
Meca Elctrns., Inc., Denville, N.J. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, . 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
Mobil Elctrns., Inc., Anderson, Ind. 
Narda Microwave Corp., Plainview, N.Y. 
New-Tronics Corp., Brookpark. Ohio 
Omega Labs .• Inc .• Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
Polyphase Instr. Co., Bridgeport, Pa. 
Premier Microwave, Port Chester, N.Y. 
Pyrofilm Corp .• Whippany, N.J. 
Radiation Devices Co .• Baltimore. Md. 
Rantec Div., Calabasas, Calif. 
Raytheon Co., Waltham, Mass. 
RCA Corp., Camden, N.J. 
Reeve Elctrns., Inc., Chicago. III. 
Rex Rheostat & Co., Roosevelt, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
States Co., Harttord. Conn. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Sun Electric Corp., Chicago, III. 
Systron-Donner Microwave DiY., Van 

Nuys. Cal. 
Technical Mat'l., Mamaroneck. N.Y. 
Teledyne Inet. Gardena, Cal. 
Tem-Pres Research Div., State College, 

Pa. 
TRG Prods., E. Boston, Mass. 
Tru-Connector Corp., Peabody, Mass. 
Varian Assocs .• Palo Alto. Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Victor Microwave, Inc., Wakefield. Mass. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 

Duplexer Equipment-See 
Recievers; Transmitters; etc. 
-Vol 1 

Duplexers, Microwave
See Vol 1 

Duplicators, Magnetic Tape
See Vol 1 

Duplicators, Paper Tape
See Vol 1 

Dust-Free Chambers-See 
Rooms, Clean, Dust-Free
Vol 1 

Dvm's-See Meters, Volt, 
Digital-Vol 1 

Dynamometers-See Vol 1 

Dynamotors-See Vol 2 

Earphones-See Headphones 
& Headsets-Vol 1 

Echo Boxes-See Boxes, 
Echo-Vol 1 

Echo Ranging Equipment, 
Ultrasonic-See Vol 1 

Economizers, Carbon Dioxide 
-See Vol 1 

Editing Equipment 
Ampex Corp., Redwood City, Calif. 
Elpa Mktg. Inds .• New Hyde Park, N.Y. 
Nuclear Supply Co., Washington. D.C. 
Video Resch. Corp., Rockville, Md. 

Electrodes, Spherical 
Elements, Sensing-See 

Transducers-Vol 2 

Eliminators, Battery-AlSO See 
Power Supplies-See Vol 1 

Emissometers-Also See 
Meters, Reflectometer
See Vol 1 

Enamel Insulation-See 
Insulating Compounds, 
Enamel 

Encapsulating Cups-See 
Cups, Encapsulation 

Encapsulating Materials-See 
Compounds, Encapsulating 

Encapsulation Services-See 
Services, Encapsulation 

Enclosures, Component, 
Plug-In-See Cans 

Enclosures, Speaker 
(Excluding Kits)-See Vol 1 

Encoders, Binary-See Vol 1 

Encoders, Brush & MagnetiC, 
Disc-See Vol 1 

Elastoners, Heat Shrinkable- Encoders, Digital-See Vol 1 
See Caps, Forms & Tapes, Encoders, Displacement, 
Heat Shrinkable Linear-See Vol 1 

Electrical Surge Arresters
See Arresters, Electrical 
Surge-Vol 2 

Electrocardiographs (Ecg)
See Vol 1 

Electrodes-See Tube Parts
Vol 2 

Electrodes, Electroplating
See Electroplating Equipment 
& Supplies-Vol 1 

Electrodes, Spherical 
Beckman Instrs:, Cedar Groye, N.J. 

p 415 
Avionics Resch. Prods., Los Angeles, 

Calif. 
Biocom, Inc., Culver City, Cal. 
Corning Glass Works, Lab. Prods. Dept.. 

Corning, N.Y. 
Hughes Aircraft Co., Vacuum Tube Prods. 

Div/Welding Equip., OceanSide, Calif. 

Electroencephalographs (Eeg) 
-See Vol 1 

Electromechanical Readouts 
-See Readouts, 
Electromagnetic-Vol 2 

Electromagnets-See 
Magnets, Electromagnetic 

Electrometers-See Meters, 
Electrometer-Vol 1 

Electromyographs-See Vol 1 

Electron Guns-See Tube 
Parts-Vol 2 

Electroplating Equipment & 
Supplies-See Vol 1 

Electroplating Power Supplies 
-See Power Supplies, ' 
Electroplating Equipment
Vol 1 

Electroplating Services-See 
Services, Plating-Vol 1 

Electrostatic Spray Paint 
Systems-See Spray 
Systems, Electrostatic' Paint
Vol 1 

Elements, Heating-See 
Heating Elements-Vol 2 

Encoders, Keyboard
See Vol 1 

Encoders, Optical-8ee 
Coded Discs, Optical-Vol 1 

Encoders, Shaft Position
See Vol 1 

Energy Discharge Systems
See Discharge Systems, 
Energy-Vol 1 

Engineering Reference Books 
-See Technical Books 

Engraving & Profiling 
Equipment-See Vol 1 

Engraving 8i Profiling 
Services-See Services, 
Engraving 

Environmental Chambers
See Chambers-Vol 1 

Environmental Rooms-See 
Rooms, Environme'ntal-Vol 1 

Environmental Seals 8t 
Feedthrus-See Feedthrus & 
Seals, Environmental 

Environmental Testing 
Services-See Services, 
Environmental Testing 

Epoxy Resins-See . 
Adhesives; Compounds 

Equalizers, Audio-See Vol 1 

Equalizers,Delay-See Vol 1 

Equalizers, Phase-See Vol 1 

Erasers, MagnetiC Tape (Bulk) 
-See Vol 1 

Error Correction Equipment, 
Teleprinter-See Vol 1 

Escutcheons-See Vol 2 

Etchants, Printed Circuit"':"'See 
Printed Circuit Etchants 

Evaporation Equipment, 
Electron Beam-See Vol 1 

-Exciters-See Oscillators-
Vol 1 
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Eyelets 
Exciters, Vibration-See 

Vibration Test Systems
Vol 1 

Expanders, Data & Speech
See Vol ,1 

Expanders, Meter-See 
Multipliers, Meter-Vol 1 

Explosive Gas Indicators
See Detectors, Gas Leak.,..... 
Vol 1 

Extensometers, ' 
Electro-Optical-See Vol 2 

Extractors, Circuit Board, 
Fuse, Lamp, Tube-See 
Pullers 

Eyelets 
Berg Elctms., Inc., New Cumberland, 

Pa. 
Clrcon Corp., Goleta, Cal .•• _ •.••••.• p 2937 
Smith, Herman H., Inc., Bklyn~ N.Y. 
Vector Elctm. Co., Inc., Sylmar, cal. 
Abadak Inds., Inc., Farmingdale, N.Y.' 
Acme Model Engrg. Co., Ridgefield, N.J. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anaconda American Brass Co., 

Waterbury, Conn. 
Atlas Tack Corp., Fairhaven, Mass. 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Device Seals, Inc., Sun Valley, Cain. 
Eyelet Tool Co., Inc., Cambridge, Mass. 
Federal Screw'Prods., Inc., Chicago, III. 
Fischer Special Mfg. Co., Cincinnati, Ohio 
General Mfg. Co., Glendale, Calif. 
'GTE Sylvania Inc., Warren, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kentucky Elctms., Owensboro, Ky. 
Kepro Cir. Sys., Inc., SI. Louis, Mo. 
Keystone Elctrns. Corp., New York, N.Y. 
Litton Inds., Van Nuys, Calif. 
Micro Contacts Inc., Hicksville, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Revere Copper & Brass, Inc., New York, 

N.Y. 
A. I. Metpro, Inc., Warwick, A.1. 
Segal, Edward, Inc., New York, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Staver Co., Inc., Bay Shore, N.Y. 
Stimpson Co., Inc., Bayport, N.Y. 
3M Co., SI. Paul, Minn. 
USM Corp., Shelton, Conn. 
Volkert Stampings, Inc., Queens Village, 

N.Y. . 
Zierick Mfg. Corp., MI. Kisco, N.Y. 

Fabric, Insulation-See 
Insulating Materials, Fabric 

Fabrics, Acoustic, 
Sound-Transparent 

Acoustone Corp., Brooklyn, N.Y. 
Mellotone, Inc., New York, N.Y. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Wendell Fabrics Corp., New York, N.Y. 

Fabrics, Conductive 
Carbone Corp., Boonton, N.J. 
Chase & Sons, Inc., Randolph, Mass. 
Custom Materials, Inc., Chelmsford, Mass. 
Electrofilm, Inc., N. Hollywood, Calif. 
Emerson & Cuming, Inc., Canton, Mass. 
Hecht Rubber Corp., Jacksonville, Fla. 
Merix Chem .. Co., Chicago, III. 
,Plymouth Rubber Co., Inc., Canton, Mass. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barnara, Cal. 
3M Co., SI. Paul, Minn. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Unique Wire Weaving Co., Hillside, N.J. 
Zippertubing Co., Los Angeles, Cam. 

FaceplateS'-See Vol 2 

Facsimile Equlpment-See 
Recievers; Transmitters; etc. 
-Vol 1 

Fans-See Blowers & Fans 
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Fasteners, Metal 
Berg Elctms., Inc., New Cumberland, 

Ps. , 
Clrcon Corp., Golets, Cal. _ •••• _._. P 2937 
Deburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Electronic Hardware, Jamaica, N.Y. 
Elctm. Molding Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III. ' 
Pennwood Numechron, Pittsburgh, Ps. 
Precision Metal Prods. Co., Stoneham,' 

Mass •• _._ •••• __ ••••••••••••••••.••••••••••••••• P 2705 
Smith, Herman H., Inc., Bklyn., N.Y. 

p 2716 
Vector Elctm. Co., Inc., Sylmar, Cal. 
VemailneProds.Co •• Wyckoff, N.J. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Abbott Prods., Inc., College Point, N.Y. 
ABSCOA Inds., Inglewood, Cain. 
Acme Mfg. & Gasket Co., Philadelphia, 

Pa. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Adams Rite Mfg. Co., Glendale, Calif. 
Adjustable Bushing Corp., N Hollywood, 

Calif. 
Allen Mfg. Co., Hartford, Conn, 
Aluminuin Co. America, Pittsburgh, Pa. 
Amatom Elctm. Hardware, New Rochelle, 

N.Y, 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Anti-Corrosive Metal Prods. Co., Inc., 

Albany, N.Y. 
APM Hexseal Corp., Englewood, N.J. 
Armco Steel Corp., Middletown, Ohio 
Arrow Fastener Co., Inc .. Saddle Brook, 

N.J. 
Associated Mfg. Co., Chicago, III. 
Atlantic India Rubber Co:, Chicago, III. 
Atlas Screw & Specialty Co., Inc., 

Elizabeth, N.J. 
Atlas Tack Corp., Fairhaven, Mass. 
Aubum Mfg. Co., Middletown, Conn. 
Auto-Swage Products, Inc., Shelton, Conn. 
Avdel, Inc., Burbank, Calif. 
Bell Fasteners Corp., Paramus, N.J. 
Bimbach Co., Inc., Freeport, N.Y. 
Bland Co., Bloomfield, Conn. 
Bostitch, E. Greenwich, R.I. 
C.E.M. Co., Inc., Danielson, Conn. 
Century Fastener Corp., Brooklyn, N.Y. 
Chase Metal Service Div., Cleveland, Ohio 
Cherry Rivet Div., Santa Ana, Calif. 
Cinch-Monadnock, City of Industry, Cal. 
Connectrol Corp., New York, N Y 
Delbert Blinn. Co., Pomona, Calif. 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Dimco-Gray Co., Dayton, Ohio 
DoAIl Co., Des Plaines, III. 
Elastic Stop Nut Div., Union, N.J. 
Elco Inds., Rockford, III. 
Eljay Corp., Columbia, Md. 
Fastex Div., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago, lil. 
Fischer Special Mfg. Co., Cincinnati, Ohio 
Garrett, George K. Co., P~lIadelphia, Pa. 
Gemp Terminals, Inc., Yonkers, N.Y. 
Gillen, John Co., Cicero, III. 
Globe Plastics, Pomona, Cal. 
Great Eastern Metal Prod. Co., Yonkers, 

N.Y. 
Gries Reproducer Co., Ne~ Rochelle, N.Y. 
Groov-Pin Corp., Ridgefield, N.J. 
Harper, H.M. Co., Morton Grove, III. 
Heli-Coll Prods., Danbury, Conn. 
Helitronics Corp., Newark, N.J. 
H.K. Metalcraft Mfg. Co., Lodi, N.J. 
Holub Inds., Inc., Sycamore, III. 
Indium Corp. America, Utica, N.Y. 
Instru-Lec Corp., MI. Vemon, N.Y, 
Insulating Shapes, Inc., Bronx, N.Y. 
Kaynar Mfg. Co., Fullerton, Calif. 
Kentucky Elctrns., Owensboro; Ky. 
Keystone Elctms. Corp., New York, N.Y. 
Kinetron Corp" Asbury Park, N.J. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
Lamson & Sessions Co., Cleveland, Ohio 
Larson Charles O. Co., Sterling, 'III. 
Litton Inds., Van Nuys, Calif. 
Luke Line Fasteners, Beverly, N.J. 
MacLean-Fogg Lock Nut Co., Mundelein, 

III. 
Micro Contacts Inc., Hicksville, N.Y. 
Milford Rivet & Mach., Milford, Conn. 

Molex Prods. Co., Downers Grove, III. 
MorriS, J.1. Co., Southbridge, Mass. 
Multi-Flex Seals, Inc., Bronx, N.Y. 
Nelson Stud Welding Co., LOrain, Ohio 
Nielsen Hardware Corp., Hartford, Conn. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nylok Co. Div., Paramus, N.J. 
Olympic Fastening Sys., Downey, Cal. 
Pan-L-Fast, N. Hollywood, Cal. 
Paneloc Corp., Collinsville, Conn. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Penn Fibre & Specialty, Phila., Pa. 
Permonite Mfg. Co., Chicago, III. 
PIC Design Corp" Ridgefield .. Conn. 
Porcelain Prods. Co., Carey, Ohio 
Pylon Co., Inc., Attleboro, Mass. 
Ramsay Engrg. Co., Anaheim, Cain. 
Reliance Div., MasSillon, Ohio 
Republic Steel Corp, Cleveland, Ohio 
Russell, Burdsall & Ward Bolt & Nut Co., 

Port Chester, N.Y. 
Seastrom Mfg. Co. Inc., Glendale, Cal. 
'SECS, Inc., Long Island City, N.Y. 
Shakeproof Div., Elgin, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Shur-Lok Corp., Santa Ana, Calif. 
Sjoberg, C. & Son, Inc., Cranston, A.1. 
Spec PlastiCS, No. Hollywood, Cal. 
Stake Fastener Co., S. EI Monte, Cain. 
Standard Screw Co., Beliwood,lII. 
Stanley Ind'l. Hardware Div .. New Britain, 

Conn. 
Star Stainless Screw Co., Totowa, N.J. 
Sterling Instr., New Hyde Pk., NY 
Stimpson Co., Inc., Bayport, N.Y. 
Stock Drive Prods., New Hyde Pk."N.Y. 
TA Mfg. Corp., Los Angeles, Cal. 
Teale Machine Co., Rochester, N.Y. 
Templet Ind., Inc., Plainview, N.Y. 
Timber-Top, Inc., Freeport, N.Y. 
Tinnerman Div., Cleveland, Ohio 
Townsend Co., Santa Ana, Cain. 
Townsend Co., West Newton, Pa. 
Tridair Inds., Torrance, Calif. 
United Ame.rican Metals Div., Brooklyn, 

N.Y. 
USM Corp., Shelton, Conn. 
Utilities Sve. Co., Allentown, Pa. 
Waldes Kohinoor, Inc., Long Island City, 

N.Y. 
Waldom Elctrns., Inc., Chicago, III. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Westem Sky Ind., Hayward, Calif. 
Whittaker Corp., Los Angeles, Cal. 
Wrought Washer Mfg. Co., Milwaukee, 

Wisc. 
Zierick Mfg. Corp., MI. Kisco, N.Y. 

Fasteners, Non-Metallic 
Blvar, Inc., Santa Ana, Cal. 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. . 
Pandult Corp., nnlay Pic., III .•••••••• P 3047 
Severna Operation, East Orange, N.J. 
Smith, Herman H., Inc., Bklyn~ N.Y. 
Transcon Mfg. Co., Dallas, Tex. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Abbott Prods., Inc., College Paint, N.Y. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anti-Corrosive Metal Prods. Co., Inc., 

Albany, N.Y. 
Bell Fasteners Corp., Paramus, N.J. 
Birnbach.Co., Inc., Freeport, N.Y. 
Bland Co., Bloomfield, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. '. 
Century Fastener Corp., Brooklyn, N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
Dennison Mfg., Framingham, Mass. 
Electrovert, Inc., Mt Vernon, N.Y. 
Fastex Div., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago, III. 
Franklin'Rbre-Lamitex, Wilmington, Del. 
Globe PlastiCS, Pomona, Cal. 
Gries Reproducer Co., New Rochelle, 'N.Y. 
Hanscom, H.F. Co., Inc., Providence, R.1. 
Harper, H.M. Co., Morton Grove, III. 
Hecht Rubber Corp., Jacksonville, Fla. 
Helitronics Corp., Newark, N.J,. . 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City,N.V. 

For addresses see YELLOW SECTION, 

Laminated Sheet Prods., Millbury, Mass. 
Litton Inds., Van Nuys, Calif. 
Loctite Corp., Newington, Conn. 
Luke Une Fasteners, Beverly, N.J. 
Multi-Flex Seals, Inc., Bronx, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nylogrip Prods. Co., Waltham, Mass. 
Nylomatlc Corp., Morrisville, Pa. 
Nyltite Corp. America, S. Plainfield, N.J. 
Penn Fibre & Specialty, Phlla., Pa. 
PIC Design Corp., Ridgefield .. Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Polymer Corp., Reading, Pa. ' 
Pylon Co., Inc., Attleboro, Mass. 
Royallnds,EI Segundo, Calif 
Russell, Burdsall & Ward Bolt & Nut Co., 

Port Chester, N.Y. 
Seastrom Mfg. Co. Inc., Glendale, Cal. 
SECS, Inc., Long Island City, N.Y. 
Shakeproof Div., Elgin, III. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Shur-Lok Corp., Santa Ana, Calif. 
Star Stainless Screw Co., Totowa, N.J. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
3M Co., St. Paul, Minn. 
Tinnerman Div., Cleveland, Ohio 
Tridair Inds., Torrance, Cain. 
Waldes Kohinoor, Inc., Long Island City, 

N.Y. 
Waldom Elctrns., Inc., Chicago, III. 
Weckesser Co., Inc., Chicago, III. 

Fault Locators-See 
Detectors, Flaw & Defect
Vol 1 

Feedthrus & Seals, 
Environmental 

Elctrn. Molding' Corp., Woonspc:ket, R.I. 
Glass Tech., Newport Bch., Cal. P 2632 
m Cannon Electric, Santa AlIa, cal. 
Rowe Inds., Dlv., Toledo, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
Smith, Herman H~ Inc., Bklyn., N.Y. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Alberox Corp., New Bedford, Mass. 
.Alloys Unlimited, Inc., Encino, Calif. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bell & Howell Co., MonrOvia, Calif. 
Cerarriaseal, Inc., New Lebanon Center, 

N.Y. 
Conax Corp., Buffalo, N.Y. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Device Seals, Inc., Sun Valley, Calif. 
Edwards High Vacuum, Grand Island, N.Y. 
Eimac, San Carlos, Cain. 
Ferranti Ltd., Hollinwood, Lancs., England 
Glasseal Prods. Co., Linden, N.J. 
Granville..Phillips Co., Boulder, Colo. 
High Vacuum Equip. Corp., Hingham, 

Mass. 
Kinney Vacuum Co., Boston, Mass. 
Latronics Corp., Latrobe, Pa. 
Leybold-Heraeus, Monroeville, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Bellows Corp., Sharon, Mass. 
Norton Co., Newton, Mass. 
Parker Seal Co., Culver City, Calif. 
Physical Sciences, Arcadia .. Cal. 
Rosenthal China Corp., New York, N.Y. 
Royal Inds, EI Segundo, Calif . 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Ullek Div., Palo Alto, Calif. 
USM Corp., Wakefield, Mass. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Vacuum Equip. Div., Newton, Mass. 
Vacuum Resch. Mfg., San Ramon, Cal. 
Varian ASsocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Veeco Instrs., Inc., Plainview, N.Y. 
Veritron West, Inc., Chatsworth, Calif. 
Vemay Labs., YellOW Springs, Ohio 
Warren Camps. Corp., Warren, Pa. 
Westinghouse Elec., Elmira, N.Y. 

Feedthrus, Termlnal-See 
Terminals, Feedthru 

Felt & Felt Parts 
Acme Mfg. & Gasket Co., Philadelphia; 

Pa. 
Armstrong Cork Co., Lancaster, Pa. 
Auburn Mfg. Co., Middletown, Conn. 
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Brady, W.H. Co., Milwaukee, Wisc. 
Corkpak Co., Inc., New Rochelle, .N. Y. 
Fel·PrO Inc., Skokie, III. 
Felters Co., Millbury, Mass. 
Franklin Fibre·Lamitex, Wilmington, Del. 
GAF Corp., New York, N.Y. 
MorriS, J.I. Co., Southbridge, Mass. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Penn Fibre & Specialty. Phila., Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Press·On Prods., Addison, III. 
Syncor Prods. Co., Inc., Malden, Mass. 
Universal Shellac & Supply Co., Inc., 

Hicksville, NY 
Waldom Elctrns., Inc., Chicago, III. 

Ferrite Parts-Also See 
Materials Ferrite;Cores, 
Ferrite 

Allen-Bradley Co. Milwaukee, Wisc. 
Arnold Engrg. Co., Marengo, III. 

p 2754,2755 
Eleetro-M'echanlcs Co., Austin, Tex. 
Ferronk:s, Inc., Fairport, N.Y ....... P 2757 
Ogallata Eletrns., Ogallata, Neb. 

p 2754,2755 
Seacor, Inc., Norwood, N.J. 
Bell & Howell Co., Pasadena, Calif. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Commander Labs., Inc., Escondido, Calif. 
Custom Camps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Insaco, Inc., Quakertown, Pa. 
Magneiics, Inc., Butler, Pa. 
Nalional Moldite, Newark, N.J. 
Permag Corp., Jamaica, N.Y. 
Shigoto Inds .• Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
10K Elctrns. Corp., Long Island City, N.Y. 
Trans·Tech, Gaithersburg, Md. 

Fiber Optic Bundles-
See Vol 2 

Fiber OptiC Inspection 
Equrpnient-See Vol 1 

Flbers-See Insulating 
Materials, Fiber 

Field Plotters, Electric & 
Magnetic-See Vol 1 

Fiim Badges-See Services, 
Film Badge 

Film Thickness Indicators
See Indicators, Film 
Thickness-Vol 1 

Films, Capacitor 
Asheville-Schoonmaker Mica, Newport 

News, Va. 
Celanese Plastics Co., Newark, N.J. 
Chemplast, Inc., Wayne, N.J. 
Dilectrix Corp., Farmingdale, N.Y. 
Dixon Corp., Bristol, R.I. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro·Science Labs., Philadelphia, Pa. 
Elc;trn. Concepts, Inc:, Eatontown, N.J. 
Filtron Co., Flushing, N.Y. 
Franklin Fibre-LamHex, Wilmington, Del. 
General Elec., Schenectady, N.Y. 
Hercules, Inc., Wilmington, Dela. 
Marshall Inds .• Monrovia, Cal. 
Matthey Bishop Inc., Malvern, Pa. 
Metallized Prods., Norwalk, Conn. 
NaIVar Corp., Rahway, N.J. 
Permaluster, Inc., Burbank, Calif. 
Schweitzer, Peter J. Div., Lee, Mass. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
3M Co., SI. Paul, Minn. 
Vac-Ohm Elctrns. Co., Haddonfield, N.J. 

Films, Masking (Inci. 
Photographic)-See Vol 1 

Films, Resistance 
Caddock Eletrns.,. Riverside, Cal. p 2824 
Computer Instrs., Hempstead, N.Y. 
IRC Burlington Div. of TRW INC., 

Burlington, Iowa . 
Multltech Mlcroeletrns., Monterey Pk., 

Cal. 
Walwyn 11'11'1., Inc., Westlake, Ohio 

American Camps., Inc., Conshohocken, 
Pa. 

Celanese Plastics Co., Newark, N.J. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Denton Vacuum, Inc .• Cherry Hill, N.J. 
Electro·Science Labs., Philadelphia, Pa. 
Fansteel Inc., N Chicago, III. 
Filmohm Div., Long Island City, N.Y. 
Matthey Bishop Inc., Malvern. Pa. 
Megadyne Inds., Inc., Rochester. N.Y. 
Polymer Resch., Milwaukee, Wis. 
PRO Elctrns., Inc., Weslibury, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
3M Co., SI. Paul, Minn. 

Filter Synthesizers-See Vol 2 

Filters, A-F-See Vol 2 

Filters, Active (All Types)-
See Vol 2 

Filters, Air-See Air Cleaners 
& Filters 

Filters, Analog-See Filters, 
Continuously Variable-Vol 2 

Filters, Antenna-See Vol 2 

Filters, Band Elimination-
See Vol 2 

Filters, Band Pass-See Vol 2 

Filters, Ceramic-See Vol 2 

Filters, Coaxial-See Vol 2 

Filters, comb-See Vol 2 

Filters, Continuously Variable 
-See Vol 2 

Filters, Crystals (Incl. 
Monolithic Devices)
See Vol 1 . 

Filters, Digital-See Vol 1 

Filters, Electric Wave Section 
-See Vol 2 

Filters, Equalizer-See Vol 2 

Filters, Fluid, Nonmetallic-
See Vol 1 . . 

. Filters, Harmonic~See Vol 2 

Filters, Hlgh-Pass-See Vol 2 

Filters, I-F-See Vol 2 

Filters, Industrial, Heavy Duty 
(Electronlc)-See Vol 2 

Filters, Interference-
See Vol 2 

Filters, Interstage & Line
See Filters, Telemetering~ 
Vol 1 

Filters, Line-See Vol 2 

Filters, Linear Phase-
See Vol 2 

Filters, Low-Pass-See Vol 2 

Filters, Mechanical-See Vol 2 

Filters, Mlcrowave-See Vol 2 . 

Filters, Miniature-See Filters' 
(Specific Types)-Vol 2 

Filters, Optical-See Vol 2 

Filters, Programmable-See 
Filters, Variable-Vol 2. . 

Filters, R-F-See Vol 2 

Filters, Reactor-See Vol 2 

Filters, Screenroom-
See Vol 2 

Filters, Single Sideband
See Vol 2 

FOil, Magnetic 
Filters, Synchronous Tracking Voltarc Tubes, Fairfield, Conn. 

-See Vol 2 Westinghouse Elec., Bloomfield, N. J. 

Filters,Telemetering
See Vol 1 

Filters, Tone, Telegraph
See Vol 2 

Filters, Tunable-See Filters, 
Continuously Variable-Vol 2 

Filters, Tuning Fork-
See Vol 1 

Filters, UHF & VHF-See Vol 2 

Filters, Variable-See Vol 2 

Filters, Vestigial Sideband-
See Vol 2 

Filters, Waveguide-See Vol 2 

Finders, Range-See Range 
Finder Systems-Vol 1 

Finger Contact Strips-See 
Contact Strips, Finger 

Finishes-See Coatings; 
Paints; Plating Solutions 

Fire Control Systems, 
Aircraft, Missile, Rocket
See Vol 2 

Fire Detection & Fighting 
Equip.-See Vol 2 

Flame Spraying Equipment
See Vol 1 

Flanges, Waveguide
See Vol 2 

Flash Photolysis Systems & 
Components-See Vol 2 

Flashers-See Vol 2 

Flashlights & Lanterns
See Vol 1 

Flat Packages, Integrated 
Circuit-See Packages, 
Integrated Circuit-Vol 2 

Flaw Detection Equlpment
See Detectors, Flaw & Defect 
-Vol 1 

Fluid Conductivity Indicators 
-See Indicators, Fluid 
Conductivity-Vol 1 

Fluid Flow Indicators-See 
Meters, Fluid Flow 

Fluidic Control Systems & 
Equip.-See Vol 2 . 

Fluorescent Compounds & . 
Phosphors 

RCA Elctrns. Comps., Harrison, N.J. 
Allied Chemical Corp., Morristown, N.J. 
AssociatE!d Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Atlantic Ultraviolet.Corp., Long Island City, 

N.Y. 
Atomergic Chemetals, Carle Place, N.Y. ' . 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Light Prods., Chicago, III. 
Canrad Precision Inds., Inc .• Pelham, N.Y. 
Carter's Ink Co., Cambridge, Mass. 
City Chemical Corp., New York, N.Y. 
Elctrn. Space Prods., Los Angeles, Cal. 
GAF Corp .• New York, N.Y. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Mackay, A.D., Inc., New York, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Pilot Chemicals. Inc., Watertown, Mass. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
Stroblite Co., Inc., New York, N.Y. 
Ultra·Violet ProdS., Inc., San Gabriel, Cal. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var·Lac·Did Chemical Co., Elizabeth, N;J. 

Fluorometers-See Vol 1 

Flux, Brazing & Soldering 
Edsyn, Inc., Van Nuys, cal. 
Engelhard Mlnerala Ii Chem., Murray 

Hili, N.J. 
GC Eletrna., Rockford, III. 
Kahle Engrg. Co., Union City, N.J. 
Multicore SIs. Corp., Westbury, N.Y. 

. P 2142 
Acton Assocs., Pittston, Pa. 
Alloys UnlimHed, Inc., Enclnc, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
Aluminum Co. America. Pittsburgh, Pa. 
American Silver Co. Div., Flushing, N.Y. 
American Smelting & Refining Co., New 

York, N.Y. 
ARC Prods. Div., Chicago, III. 
Bow Solder Products, Newark, N.J. 
Caig Labs., Inc., Weslibury, N.Y. 
Division Lead Co., Summit, III. 
Dunton, M.W. Co., Providence, R.I. 
Eutectic Corp., Flushing. N.Y. 
Fairmount Chem. Co., Inc., Newark, N.J. 
Force Chems. Div., PaOli, Pa. 
Gardiner Solder Co., Chicago, III. 
Handy & Harman, New York, N.Y. 
Heeger, Inc., Los Angeles, Calif. 
Hobart Bros. Co., Troy, Ohio 
Indium Corp. America, Utica. N.Y. 
Johnson Mfg. Co., Princeton, Iowa 
Kester Solder Co, Chicago, III. 
Kestler Elctrns., Temple City, Cal 
Lake Chemical Co., Chicago, III. 
Lenk Manufacturing Co., Inc., Franklin, Ky. 
London Chemical Co., Bensenville, III. 
Metal Ceram, Inc .• Ml Vernon, N.Y. 
Mueller Brass Co., Port Huron, Mich. 
Nat'l. Lead Co., New York, N.Y. 
Shanda Labs., Closter, N.J. 
Soider Removal.Co .• Covina, Cal. 
Superior Flux & Mfg., Cleveland, Ohio 
Unibraze Corp, White Plains, N.Y. 

Fluxmeters-See Meters, Flux 
-Vol 1 

Foil, Capacitor Electrode 
Aluminum Co. America, Pittsburgh, Pa. 
Amax Aluminum Co., SI. Louis, Mo. 
Fansteel Inc., N Chicago, III. 
Marshall Inds., Monrovia, Cal. 
Paul, F.H. & Stein Bros., New York. N.Y . 
Republic Foil, Inc., Danbury, Conn. 
Reynolds Metals Co., Richmond, Va. 
Var·Lac-Oid Chemical Co., Elizabeth, N.J. 

Foil, Magnetic 
Arnold ·Engrg. Co., Marengo, III. . 

P 2754,2755 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y ........... p 2759 
Millen, James Mfg., Malden, Nlass. 
Ogallala Eletrns., Ogallala, Neb. 

p 2754,2755 
Tohaku Metal Inds., Ltd., Tokyo, Japan 
American Silver Co. Dlv., Flushing, N.Y .. 
Bram Metallurgical-Chern., Phila., Pa. 
Driver. Wilbur B. Co., Newark, N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Hamilton Watch Co., Lancaster, Pa. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kawecki Berylco Inds., inc., New York, 

N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
MagnetiCS, Inc., Butler, Pa. 
Metal Ceram. Inc .• Mt. Vernon, N.Y. 
Revere Copper & Brass. Inc., New York, 

N.Y. 
Russel.I.lnds., Inc., Lynbrook, N.Y. 
Westinghouse Elec., Blairsville, Pa. 

Foil, MagnetiC Shielding-See 
Shields, Magnetic 

Force Links-Also See Cellsj 
Load-See Vol 2 

Forks, Tuning-See Tuning 
Forks-Vol 1 

Forms, Coll-See Coil Forms 
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Forms, Wire 
Forms, Wire 
Art Wire & Stamping Co., Cedar Knolls, 

N.J •••• _ ••• _.,._ ................ _ •• _ •••••• _ •••• P 2815 
Accurate Spring & Wire Fonning, River 

Grove, III. 
Alpha Metals, Inc., Jersey City; N.J. 
Auto-Swage Products, Inc., Shelton, Conn. 
Ce-Ja Springs, Inc., Newington, Conn. 
Chronomatic DiY., Burbank, Cal. . 
Connor Spring & Mfg. Co., San Jose, Cal. 
Dudek & Bock Spring Mfg. Co., Chicago, 

III. '. 
E.C.P. Corp., Cleveland, Ohio 
Eltee, Inc., W. Caldwell; N.J. . 
Essex Cryogenics Inds., SI. Louis, Mo. 
Etamco, Industries, Belleville, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Haydu Prods., Inc., Opa Locka, Fla. 
Helix Spring Corp., Long Island City, N.Y. 
Hunter Spring, Hatfield, Pa. 
James Elctrn. Tool Co., Palo Alto, Calif. 
Kentucky Elctrns., Owensboro, Ky. 
King Laboratories, Inc., Syracuse, N.Y. 
Marshall Inds., Monrovia, Cal. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., MI. Vemon, N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
Ney, J.M. Co., Bloomfield, Conn. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Stanley Ind'i. Comps: DiY., Forestville, 

Conn. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Varied Ind·l. Prods., Inc., Paterson, N.J. 
Volkert Stampings, Inc., Queens Village, 

N.Y. 
Wilkinson Co., Westlake Village. Cal. 
Zims Mfg. Co., Irvington, N.J. 

Frames, Cabinet & Rack 
Augat Inc., Attleboro, Mass. ........ p 1536 
California Elctm. Mfg. Co., Alamo, Calif. 
formica Metal Prods. Co., Inc., 

Medford, Mass ........... _ •••• ....;_ ..... p 2317 
Honeywell, Inc., Wabash, Ind. _ .. p 2318 
Muhhech Power Sy •• , Coata Mesa, Cal. 
Premier Metal Prods. Co., Bronx, N,Y. 

p2322 
Vera ElectroniCs, Inc~ Hauppauge, N.Y. 
Abtronics, Inc., Llvennore, Calif. 
Accessory Controls & Equip., Windsor, 

Conn. . 
Amco Engrg. Co., Chicago, III. 
Bames Engrg. Co., Santa Ana, Cam. 
Bossert Mfg. Corp., Utica, N.Y. 
Bridges Frank Assocs., Inc., Cherry Hill, 

N.J. 
Brooks & Perkins, Inc., Livonia, Mich. 
Bud RadiO, Inc., Willoughby, Ohio 
D-Cemco, Inc., Burbank, Calif. 
Danco Metal Products, Inc., Westlake, 

Ohio 
li'lzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Enclosure Corp., PennsaUken, N.J. 
Environmental Container. Sys., Union City, 

Calif. 
Eugene ·Engrg. Co., Inc., Rockland, Mass. 
Falstrom Co., Passaic, N.J. 
Feiner, P. & Sons, Inc., New York, N.Y. 
GAF Corp., New York, N.Y. . 
Granite State Machine Co., Inc., 

Manchester, NH 
GTE Lerikurt Inc., San Carlos, Calif. 
Hammond Mig. Co., Ltd., Guelph; Ont., 

Can. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
HugheS' Tre~ler Mfg. Corp., Garden City, 

N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Metal Works, Inc., Hermann, Mo. 
Mid·West Metal Prods., Kansas city, 

Kans. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Republic Steel Corp, Clevelan,d, Ohio . 
Riester & Thesmacher Co., Cleveland, 

Ohio 
Rosemount Engrg. Co.: Minneapolis, Minn. 
Weber Elctms., Inc., Phjladelphia, Pa. 
Zero Mfg. Co., Burbank, Cal. . 

Frequency Analyzers-See 
Analyzers, Spectrum-Vol 1 
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Frequency Calibration 
Servlces-See Services, 
Calibration & Instrument 
Repair 

Frequency Distribution 
Systems-See Distribution 
Systems, Frequency-Vol 1 

Frequency Extenders-See 
Dividers, Frequency-Vol 1 

Frequency Sources-See 
Oscillators-Vol 1 

Frequency Standards-See 
Standards, Frequency-Vol 1 

Frequency Syntheslzers-See 
Synthesizers, Frequency
Vol 1 

Fuel Cells-See Vol 1 

Furnaces, Brazing-See Vol 1 

Furnaces, Diffusion-
See Vol 1 

Furnaces, ElectriC . 
(Laboratory)-SeeVol1 

Furnaces, Electric 
(ProduCtion)-See Vol 1 

Furnaces, Gas (Production)-
See Vol 1 . 

Furnaces, High-Frequency
See Vol 1 

Furnaces, Vacuum-See Vol 1 

Furniture, Electronic Lab.
See Benches, Consoles, 
Stools, Tables (Lab & Shop) 

Fuse Clips-See Clips & 
Holders, Fuse 

Fuse PanelS-See Panels, 
Fuse-Vol 2 . 

Fused Plugs-See Plugs, 
Fused 

Fused Quartz-See Quartz, 
Fused 

Fuses-See Vol 2 

Fuses, Failure . Indicating-. 
See Vol 2 

Fuses,' Thermal-See Vol 2 

Fuses, Time Delay-See Vol 2 

Galvanometers-See Meters, 
Galvanometer-Vol 1 

Gamma Ray Tubes-See 
Tubes, Radiation Detection
Vol 2 

Garnet Parts-Also See 
Materials, Garnet 

Basic Ceramics Inc., Hawthome, N.J. 
Crystal Optics Resch., Inc., Ann Arbor, 

Mich. . 
Trans·Tech, Gaithersburg, Md. 

Gas Analyzers-See 
Analyzers, Gas-Vol 1 

Gases, Inert 
Air Prods. & Chems" Inc., Allentown, Pa. 
Baker, J.T. Chemical Co., Phillipsburg, 

N.J .. 
Gardner Cryogenics Corp., Bethlehem, Pa. 
Mackay, A.D., Inc., New York, N.Y. 
TRW Semiconductor Div. TRW I~C., 

Lawndale, Cal. , 

Gaskets-See Seals 

Gaskets, Shielding, R~F-Also 
See Shields, R-F 

Instrument Specialties, Little Falls, N.J. 
McLean Engrg, Labs., Prlncaton Jctn., 

N.J. . 
Scanbe Mfg. Corp., EI Monte, .Cal. 
Abesto Corp., Bloomfield, N.J. 
Acme Mfg. & Gasket Co., Philadelphia, 

Pa. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Aubum Mfg. Co., Middletown, Conn. 
Braun, H., Tool & Instr. Co., Hawthorne, 

N.J. 
Chomerics. Inc., Wobum, Mass. 
Connecticut Hard Rubber Co., New 

Haven, Conn. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Custom Components, Inc., Caldwell, N.J. 
Custom Materials, Inc., Chelmsford, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Fel·Pro Inc., Skokie, III. 
MCS Corp., Monrovia, Calif. 
Metex porp., Edison, N.J: 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co., Inc., Blool'(lfield, N.J. 
Multi·Flex Seals, Inc., Bronx, N.Y. 
Parker Seal Co., Culver City, Calif. 
Penn Fi~re & Specialty, Phila., Pa. 
Polymer Corp., Reading, Pa. 
Premier Microwave, Port Chester, N.Y. 
Ray Proof Corp., Norwalk. Conn. 
Royallnds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Spactrum Control, Inc., Fairview, Pa. 
Tapacon, Inc., Rochester, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
United American Metals Div., Brooklyn, 

N.Y. 

Gates, Computer Circuit . 
(AND,OR, NOR, ETC.)-Ses 
Cards, Logic; Circuits, 
Integrated; Modules, LogiC 

Gauges, Beta-See Vol 1 

Gauges, Connector-See Vol 1 

Gauges, Displacement, Linear 
Computer Instrs., Hempstead, N.Y. 
Schaevltz Engrg., Pennsauken, N.J. 

p 1989 
Applied Control Co., Fairfl9ld, N.J. 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Bendix, Dayton, Ohio 
Boums,lnc.,·Riverside, Calif. 
Celtic Inds., Inc., Van Nuys, Cal. 
Decker Corp .• Bala·Cynwyd, Pa. 
Gaertner Scientific Corp.; Chicago, III. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Houston Scientific Inds., Inc., Houston, Tex 
Lion Precision Div., Newton, Mass. 
Mechanical Technology, Inc., Latham, N.Y. 
Micro-Line, Jamestown, N.Y. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Optron Corp., Woodbridge, Conn. 
P.I. Tape, Lemon Grove, Calif. 
Rank Precision Inds., W. Nyack, N.Y. 
Starrett, L.S. Co., Athol, Mass. 
Sunshine Sci. Instrs., Inc., Phiiadelphia,Pa. 
Transducer Controls Corp., Covina, Calif. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Wintriss Controls, New York, N.Y. 

Gauges, Fuel-See Vol 1 

Gauges, lonizatlon-See Vol 1 

Gauges, Lead Bending 
Jonard Inds. con,p., dronl!, N.Y. 

Gauges, PhotoelectriC-:-:-
See Vol 2 

Gauges, Plranl-See Vol 1 

Gauges, Pressure-Also See 
Transducers, Pressure

. See Vol 1 

For addresses see YELLOW SECTION 

Gauges, Radiation, 
Microwave-See Vol 1 

Gauges, Straln-See Vol 2 

Gauges, Tenslon-See Vol 1 . ' 

Gauges, .Thlckness 
(Electronlc)-See Indicators, 
Film Thickness; Indicators, 
Material Thickness-Vol 1 

Gauges, Vacuum-See Vol 1 

Gauges, Wire Measuring-See 
Wire Measuring Gauges 

Gear Measuring Wire 
Addison Div., Mountainside, N.J. 
Bendix, Dayton, Ohio 

Gears & Gear Mechanisms 
(Precision) . 

Bowmar Instr. Corp., Ft. Wayne, Ind. 
Computer Inslrs., Hempstead, N.Y. 
EEMCO Div~ Los Angeles, Cal. 
FAE Instr. Corp., Huntington Sta., N.Y. 

P 1587 
Howard Inds., Racine, Wlsc ......... p 1617 
Ind'i. Control Co., Farmingdale, N.Y. 
Jackson Bros., (London) Ltd., New 

York, N.Y ......... _ ........................... _. p 2419 
Millen, James Mfg., Malden, Mass. 

p 1489 
Planet Instr., Ft. Wayne, Ind ....... p 1340 
Precision Mechanisms, Westbury, N.Y. 

. P 1876 
Rotating Camps., Bay Shore, N.Y. 
Advance Gear & Mach., Los Angeles, Cal. 
American Elctms., Inc., Fullerton, Cal. 
Analog General Corp., OceanSide, N.Y. 
Aristo·Craft Distinctive Miniatures, New' 

York, N.Y. 
Beaver Gear Works, Inc., Rockford, III. 
Bendix, Utica, N.Y. 
Carbonara, Victor E. Inc., Port 

Washington, N.Y. 
Dynamic Gear, FI. Lauderdale, Fla. 
Electronic Mach. Parts, College POint, N.Y. 
Equitable Engrg. Co., Royal Oak, Mich. 
Essex Engrg. Co., Inc., ·Essex, Conn. 
Fastex Div.; Des Plaines, III. 
GAF Corp .. New York, N.Y. 
Geartronics Corp., N. Billerica, Mass. 
Gibson/Egan Co., Arcadia. Calif. 
Granite State Machine Co., Inc., 

Manchester, N.H. 
Gries Reproducer Co., New Rochelle, N.Y. 
Insco Corp:, Groton, Mass. 
Instru·Lec Corp., MI. Vemon, N.Y. 
Invincible Gear Co., Detron, Mich. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Juall Gear Co., Inc., Hawthorne, N.J. 
Kidde, Walter & Co., Belleville, N.J. 
Kollsman Instr. Corp., Syosset, N.Y. 
Kwikset Powdered Metal Prods., Anaheim, 

Cal. . 
Larsen Importing Co., New York, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lem Instrument Corp., Farmingdale, N.Y. 
Link Div., Binghamton, N.Y. 
McNally Bros. Mach. & Gear, Mipls., Minn. 
Melland Gear· & Instr. Co., Inc., Westbury, 

N.Y. 
Meltronics Inc., Wantagh, N.Y. 
MPC Prods. Corp., Chicago, III. 
Nylomatic Corp., Morrisville, Pa 
Orbit Instr. Corp., Syosset, N.Y. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Perkins Machine & Gear, W. Springfield, 

Mass. 
PIC Design Corp., Ridgefield .. Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Santa Fe Mfg. Co., Bronx, N.'(. 
SECS, Inc., Long Island City, N.Y. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Sterling Instr., New Hyde' Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Components, Inc., Freeport, N.Y. 
USM Corp., Wakefield, Mass .. 
Western Gear Corp., Pasadlina, Cal. 
Weston·Transicoil, Worcester, Pa. 
Winzeler Mfg. & Tool Co., Chicago, III. 
Zero·Max Co., MinneapoliS, Minn. 
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Geiger Counters-See 
Counters, Geiger 

Geiger-Mueller Tubes-See 
Tubes" Geiger-Mueller-Vol 2 

Generators, A-C-See Vol 1 

Generators, A·M~See Vol 1 

Generators,A-M(F-M":" 
See Vol 1 

Generators, Acoustic, High 
Intensity Noise-See Vol 1 

Generators, Audio-See Vol 1 

Generators, Character-
See Vol 1 

Generators, Color Tv-. 
See Vol 1 ' 

Generators, Cross Hatch
See Vol 1 

Generators, D-C...,..See Vol 1 

Generators, Digital'Oelay
See Vol 1 

Generators, Emergency 
Power-See Vol 1 

Generators, F-M-See Vol 1 

Generators, F-M & 
F-M/Stere0-5ee Vol 1 

Generators, Frequency, 
Harmonic"":"See Vol 1 

Generators, Sawtooth...,
See Vol 1 

Generators, Signal, Standard 
Type-5ee Vol 1 

Generators, Sine-Wave-
See Vol 1 ' ' 

Generators, Single-Sideband 
-See Vol 1 

Generators, Spectrum-See 
Generators, Sweep-Vol 1 

Generators, Square-Wave-: •• 
See Vol 1 

Generators, Sweep-See Vol 1. 

Generators, Thermoelectric
See Vol 2 

Generators, Time Code
See Vol 1 

Generators, Time Delay
See Vol 1 

Generators, Time Delay & 
Gate-5eeVol 1 

Generators, Timing, Oigltal
See Vol 1 

Generators, Tone-5ee Vol 1 

Generators, Tone-Burst
See Vol 1 

Generators, TV Signal-
Generators, Frequency-Offset See Vol 1 

-See Vol 1 

Generators, Function
See Vol 1 

Generators, Hall-Also' See 
Magnetoresistors; 
Multipliers, Hall; Probes, 
Hall-See Vol 2 

Generators, Impulse-Also 'See 
Generators, 'Pulse-
See Vol 1 

Generators, Infrared-See 
Lamps, Infrared-Vol 2 

Generators, Interference 
Raster-See Vol 1 

Generators, Keyed Video 
Signal-See Generators, TV 
Signal-Vol 1 

Generators, TV Synch
See Vol 1 

Generators, UHF(VHF
See Vol 1 

Generators, Ultrasonic
See Vol 1 

Generators, Word-See Vol t 

Geophysical Equlp.-See 
Hydrophones; Transducers
Vol 2 

Germanlum-See Crystals, 
Semiconductor-Vol 1 

Germanium Semiconductors 
-See Diodes; Transistors
Vol 2 

Generators, Line & Vector- Glass Fibers-See Insulation 
See Vol 1 Materials, Glass Fiber 

Impregnated ' 

G~nee:~~rf' Low-Frequency- Glass Parts-See Insulation 
Parts, Glass 

Generators, Marker-, 
See Vol 1 

Generators, Microwave
See Vol 1 

Generators, Neutron-
See Vol 1 ' 

Generators, Noise" Random, 
(Electrical)-See Vol 1 

Gerierators, Phase-See Vol 1 

Generators, Plasma-
See Vol 1 

Generators, Portable, Engine 
Driven-See Vol 1 

Generators, Power, High...,
See Vol 1 

Generators, Pulse-Also See 
Generators, Impulse
See Vol 1 

Generators, R-F-See Vol 1 

,Glove Boxes-See Boxes, 
Glove 

Gloves, Protective, Parts 
Handling-See Vol 1 

Glues-See Adhesives 

Gold-Plating Solutions-See 
Plating Solutions 

Goniometers-See 
Meters,Goniometer--.VoI1 

Governors, Centrifugal
See Vol 2 

Graphalloy Products 
Graphite Metalllzlng Corp., Yonkers; , 

N.Y ..................... ; •••••• ; ............ , ••••••••• p 1596 
Pure Carbon Co., Inc., St. Marys, Pa. 
Topper Mig. Co., Inc., Great Neck, N.Y. 

Graphic Recording 
Instruments-See Recorders 
(As Modified)·--Nol 1 

Graphite PartS 
GraphHe Metallizing Corp., Yonkers, 

N.Y ....................................... _ .......... P 1596 
Aireo Speer Carbon-Graphite, Carbon 

Prods. Dept, St Marys, Pa. 
Arerrieo Prods., Inc.,' Briarcliff Manor, N.Y. 
Atomerglc Chemetals, Carle Place, N:Y. 
Carbone Corp., Boonton, N.J. 
Duramlc Prods., Inc., Palisades Park, N.J. 
Electrofilm, Inc., N. HollYwood, Calil. 
Electrotools, Inc., Broadview, III. 
Fansteel Inc., N Chicago, III. 
Gralo Colloids Cc;»rp., Sharon, Pa. 
Helwig Carbon Prods., Inc., Milwaukee; , 

Wlsc. 
Kano Labs., Inc:, 'Nashville, Tenn. 
Kawecki Beryleo Inds., Inc;, New York, 

N.Y: 
Mackay, A.D., Inc., New York, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Ohio CarbQn Co., Cleveland, Ohio 
Pfizer-Minerals, New York,' N.Y. 
Poco Graphite, Inc., Decaiur, Tex. 
Pro-Chem, Inc., Cleveland, Ohio 
Pure Carbon Co., Inc., St Marys, Pa. 
Servwell Prods. Co., Cleveland, Ohio 
Sprayon Prods., Inc., Bedlord Hgts., Ohio 
Stackpole Carbon Co., Carbon Div., St 

Marys, Pa. ' 
Textool Prods., Inc., Irving, Tex. 
Ultra Cai'Qon Corp:, Bay City, Mich. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. • 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 

Greases-Also See Lubricants 
Acheson Colloids Co., Port Huron, Mich. ' 
Bendix, Rochester. N.Y. 
Cerac.lnc .• Butler. Wisc. 
Dow Corning Corp .• Midland. Mich. 
DuBoiS Chems .• Cincinnati. Ohio i 

Humble Oil & Refining Co., Houston. ·Tex. 
MPB Corp .• Keene. N.H. 
Nye. William F., Inc .• New Bedford. Mass. 
Ram Chams .• Gardena. Calif. 
Techni-Tool. Inc., Philadelphia. Pa. 

Grilles, Metal(Plastic 
Mclean Engrg. LBbs., Princeton Jetn., 
,N.J ... _ ...... _ ............................ __ ...... p,2788 

Abalon Precision Mig: Corp .• Bronx. N,Y. 
Boonton Molding Co .• Inc .• Boonton, N.J. 
Bossert Mig. Corp .• Utica. N.Y. 
Bud Radio. Inc .• Willoughby. Ohio 
Components Specialties. Inc .• Freeport. 

N.Y. 
Electro Assemblies. Inc .• ,Chicago. III. 
,Eugene Engrg. Co .• Inc .. Rockland. Mass. 
Fourjay Inds .• Daylon. Ohio 
Mobil Elctrns., Inc., Anderson, Ind. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Romar Plastics, Inc., St Charles, III. 
Ryerson. J.T. & Son. Inc.; Chicago, III. 
Whittaker Corp .• Los Angeles. Cal. 
Zero Mig. Co .. Burbank, Cal. 

Grilles, Speaker-See Vol 1 

Grommets 
GC Elctm •• , Rockford, III. 
,SmHh, Herman H., Inc., Blllyn., N.~ 

, 2716 
Abbott Prods.; Inc., College Point. N.. ' 
Ablisto Corp., Bloornfoeld. N.J. ' 
Amatom Elctm. Hardware. New Rochelle, 

N.Y. 
Anaconda American Brass Co., 

Waterbury, Conn. 
AUantic .Inol8 ,Rubber Co., Chicago. III. 
Beman Mfg .• Inc., New Cumberland. Pa. 
Bimbach CO:,lnc .• Freeport, N.Y. 
Budwig Mig. Co .• Ramona. Calif. 
Chase Metal Service Div., Cleveland, Ohio 
Cinch-Monadnock. City 01 Industry, Cal. 
Dixon Corp., BristOl, R.I. 
Electrovert, Inc., MI. Vernon, N.Y. 
Fastex Div., Des Plaines. III. 
Federal Screw Prods .• Inc., Chicago, III. 
Fel-Pro Inc., Skokie, III. 
FIScher Sp9cl,al MIg. Co .. Cincinnati, Ohio 
Hecht Rubber Corp .• Jacksonville. Fla. 
Heyman Mig. Co., Kenilworth. N.J. 
Hydro Molding Co., Inc., Plattsburgh, N.Y. 
Ico/Rally, Palo Alto, Cal. ' 
Ideal-Hellermann Can .• Ltd., Ajax. Onl., 

Can: '" 
Insulating Shapes. Inc .• Bronx, N.Y. 
Litton Inds •• Van Nuys, Calif. 
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Hammers 
Lord Mig. Co., Erie, Pa. " 
Minor Rubber Co., Inc,. Bloomfield, N.J. 
Noreleom Inds .• Inc., Farmingdale, N.Y. 
Plastigllde MIg. Corp .• Santa Monica, Cal. 
Precision Paper Tube Co .• Wheeling, III. 
Royallnds, EI Segundo, Caill 
Russe!1 Inds .• inc., Lynbrook,N.Y. 
Segal, Edward, lric:. New York. N.Y. , 
Shamban, W.S. & Co .• Los Angeles. Calif. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Stimpson Co .• Inc., Bayport, N.Y. ' 
T.J. Elctrns., Ft W'!rth. Tex. 
USM Corp., Shelton. Conn. 
Waldom Elctms.; Inc .• Chicago, III. 
Weckesser Co .• Inc .• Chicago.' III. 
Westem Sky Ind., Hayward. Calil. 

Ground Rods-See Rods &. 
Clamps, Ground-Vol 1 

Guides, Circuit Board 
./Imphenollnd'i. Dlv., Chicago, IlL p 2543 
Amphenol SIIle. Dlv., Broadview, IlL " 

P 2543 
Blvar, Inc., Santa Ana, Cal, ..... _ ... ,P 2809 
Douglas Electronics, Inc., San Leandro, 

Cel. 
i!lco, Willow Grove, PL 
Premier Metal Prods. Co., Bl'!)nx, N.Y. 
Scanbe Mfg. Corp., EI Monte, Cel. 

Taurus Corp., Lambertville, N.J. 
p 2324 

Vera Electronics, Inc., Hauppauge, N,Y. 
Birtcher Corp., Monterey Park. Cal. 
Buckeye Stamping Co .• Columbus, Ohio 
Calabro Unitrack. Upper Darby. Pa. , , 
Clrcuii Structures Lab., Burbank, Calif. 
D-Cemeo, Inc., Burnank. Calil. 
Gibson/Egan Co., Arcadia. Calif. 
HMW Enterprises, Inc., Steelton, Pa. 
Hughes Aircraft Co. Culver City. Cal. 
Industrial EIctri1. Hardware, New York. 

N.Y. 
Int'l. Elctrn. Resch .• Buibank. Cal. 
Methode Elctms., Inc., Chicago. iii. 
Norelcom Inds .• lnc .• Farmingdale, N.Y. 
Space Prods., Inc., Long Beach. Calif. 
lItlinlord Applied Engrg., Santa Clara, Cal. 
Tekna Prods. Co., Rochester. N.Y. 
Thermalloy Co., Dallas, Tex. 

Guns, Electron-See Tube 
Parts-Vol 2 ' 

Guns, Electron' Beam (For 
Vacuum Equlp,)-See Vol 1 

Guns, ~Id.erlng-See 
Soldering, Guns 

Gyrators, Mlcrow,ave-
See ,Vol 2 

Gyro Compasses-See 
Compasses, Electronic Gyro 
-Vol 2 

Gyro Testers-See Testers, 
Gyro-Vol 1 . 

Gyros, DlrectlonaJ-See Vol. 2 

Gyros, Dlsplacement-
See Vol 2 

Gyros, Integratlng-See Vol 2 

Gyros, Rat8-see Vol 2 

Hall Effect Devlces-See 
Generators, Htill; 
Magnetoresjstors,Hall; 
Multipliers, Hall; Probes,' Hall 
-Vol 2 

Hammers 
Armstrong Bros. Tool Co .• Chicago. iii. 
Channellock. Inll., Meadville. Pa. 
Hammel, Rlglander& Co .• New York, N.Y. 
,Janel. Inc .• Stirling, N.J. 
Kawecki Beryleo Inds .• Inc .• New York, 

N.Y. 
Proto Tool Co, Los Angeles, Calil. 
Rosenberg Bros. & Co., Smithtown. N.Y. 
Snap-QQ Tools Corp., ,Kenosha. Wise. 
Techni-Tool, Inc .• PhIladelphia. Pa. 
Williams J.H. &'Co'" Blfl810, N.Y. 
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Handles For Cablnets;Clrculf . 'Raytheon Co •• Quincy; Mass. 
Bo.rds,R,ac.l!:s,e.tc. '. .' Alloys Unlimited. Inc .• Encino. Calif. 

• Astra Seal. S. EI Monte. Cal. . 
Blvar. Inc •• santa·Ana.Cal. ' Atias/Uni:SE!al. 'Valley Foige. Pa ... 
Coilllord Elctrns •• ""ew:. York;,,N.Y. . . Basic Ceramics Inc., HawtlJome. N.J .. 
electrOnic Hai-dwilre •. Jamalc8. N.Y... C tid I CI' k MJ .. 
Elctrn. Moldlng.C. orp· .•• Woo .. nsoc.I<et •. R.I.. aon n s.,·nc., ar. " .. 

. Ceramaseal, Inc .• New l.ebanon Center, 
National Tel-Tronics ,COrp .• G.reat Neck. NY' . . 

p:~~ironlc lods~ ~PrI~9fi",d.M~... Co~n~ctor Inds . .Amer .• Ci~cinnati. Ohio 
Precision Met.aU~rods.Co:. ·S. tone. h. am.' : Device Seals •. liic" Sun Valley. Cain. 

.. Eimac. San Cados, Calif. 
Mass. .......... - ............. : • .: .... : .......... :" .... p 2705 Elecpac Inc .• Cary. III. 

Premier Metal Prods. Co" Bro!'x, N.Y.. Electricallnds .• Murray Hill. N.J. 
Scanbe Mfg. Corp •• EI Monte. Cal. '. Electro A$emblies. Inc .• Chicago •. 111 •. ' 
VemalineProds.CO ... Wyckoff. J\I,J. Eltee. Inc .• W. Caldwell. N.J. . 

. .. ::. . p 2328 Epoxy Plastic Moldel'!!. Irvington. N J 
Vero Electronics. Inc •• Hauppauge. N.Y. Glass'lal Prods. qo .. Unden. N.J, . 
Abacus Elctrns. Corp .• Dobbs f'erry; III.Y· Grayhill Moldtronics. Inc .• Downers Grove. 
Abadak inds., Inc .• Farmingdale, iII:v.. . III. 
Abbott Prods:. Inc .• College Point N.Y. GTE Sylvania,lnc .•. W&:ren.Pa 
Adams R~e Mfg, Co.; Glendale. Calif. lsotr.onics •. lnc.. New.Bedford. Mass. 
Amatom.Elctm .. Hardware.New Rochelle •. KDI Sealtron Corp .• Cincinnati, OhiO 

Ba~" Engrg. Co .• S~i;ta Ana.' Cillii. ." Keystone Elctms. Corp., New York: N.Y. 
. Utton Inds .• Yan Nuys" Calif. 

Blmbach Co .• Inc.,Freeport. N.Y. Olektron Corp., Dudley, Mass. 
Bud Radio, Inc., Wjllcill!ihby.·Ohio. .' Physical SCiences, ArCadia" Cal, 
Cambridge Thermionic, Cambridge, "Mass Rosenthal China Corp .• New York, N.Y. 
CGS Un~, Inc., Rochester, .N.:V .. " St8ffall inc Providence R I . 
Chassis·T. rak. Inc .. , Indian'anolis, lrid. ' .•.. ,,, .. 

'" Tekform Prods. Co .• Anaheim. Cal, 
Collins Radio Co:. Newl1orfBe1\ciIi. qalif .. ' Veritron WeS!,lnc .• Chatsworth. Calif. 
~emeo.lnc .• Burbank. 'Calif .. 
Davies; Harry Molding .Co .• Chicago,lII. He,..ders, Transia.tor & Diode: 
~utsch Fastener. Corp., Los An.9l!les.,: 

Cal. . . . . .' .... : . American Lava Corp .• Chattanooga.' . 
Euge~e Engrg. Co.; Inc,. Rockland •. Mass:. Tenn.' 
Franklin Fibre.·Lamitex. Wilmingtbn. Del. Bendix. Frankll". Ind ....... , ............. p 2756 
General MfQ; Co ..•. Glendale.Calit. . . Elctril.· MolCilng Corp.; Woonsocket, R.t 
Globe Piastlcs.F,'.bmona. Cal. .' ... '. ..' Raytheon Co" Quincy. Mass,'· ." 
Goe Engrg. Co .• City of Industry~ .Calif:. Alloys Unlimited. Inc:. Encino. Calif: 
Granite Staie Machine Co.~:lnc.. .. . Basic Ceramics Inc:. Hawthome, N.J. 
Manc~eSter, ·N.H. ..'... '... '. Ceramaseal;· Inci. New Lebanon Center,' 

Hammotld Mfg. Co .. Ltd .• Guelph. Om,..' N.Y. 
Can: . . . . ..." Devide. Seals. ·Inc.; Sun Valley. Calif: 

Jan Hardware~Mfg"Co"., In~'.' Long Island. Eimac. San Carlos. Calif. 
City. N.Y. ...... ..' .' . "Elecpac Inc:. Cary, III: 

Utton Inds .• Van Nllys. Calif. .... Electrical Inds .• Murray Hill. N.J .. 
Mobil Elctrns .• inc .• Andeison. Ind: :, Electro Assemblies. Inc .• Chicago •. III.': 
Nielsen t-lardware Corp .• Hartford. Coon. Eltee. Inc .• W. CaldwElIi. N.J. . .. 

. O'Hara Metal Prods. Co .• San FranCiSCO, Epoxy Plastic Molilefs.lr'vingtori; N J 
Calif. .' .:'" '. '. . General Elec.·Co .• 'Cleveland, Ohio' . 

Paul. F.H. & Stein ·Bros:. New York. N.Y. . Gllisseal Prods. Co., Linden. N.J. 
PIC DE!~lgn Corp.; l'Iidgefield ... Conn.,., .' Grayhill Moldtronics. Inc:, Oowners Grove. 
Plastiglidi!"Mfg. Corp .• Santa "Monica. Cal. III .. ,' 
SECS, Inc .• Long Island City. N.Y. . GTE Sylvania Inc .• Warren; Pa.· 
SKG Assocs .• Inc .. Bast()". Ma~. Haydu Prods;. Inc.; OpaLocka. Fla. 
Sterling.lnstr.; New Hyde .. Pk:;·NY· • . Isotronics,.lnc .• New Bedford;, Mass. 
Stop Components. Inc .• Fteeport: 'N.Y. Keystone Elctrns. CorP., New York, N.Y. 
TA Mfg. Corp .• ~os Angeles; .Cal.. . Kidco. Inc:. Medford. N.J. . . 
Tekna Prods. Co .• Rochester; N.Y ... ' Norelcom Inds., Inc .•. Farmingdale. N.Y. 
Vent.Rak, Inc., Indianapolis. :Ind. Olektron Corp., Dudley/Mass. " . 
Zero Mfg. Co .• Bwbank, Cal. Rosenthal. China Corp •• New York'."N.Y .. 
Zorak Co .• Watertown; Mass. Tekform:Prods. Co.; Anaheim, Cal. 

Varadyne Packaging' & Mat··ls:·; Santa ',l_' 

Handsets, .Chestsets & 
OperatarSetS--See Vol 1 

Hardness Indicator&-see 
Indicators. Hardness-Vdl1 

Hardware, Antenna-see 
Clamps; Ground F,lods; 
. Mounts; etc.--VoI1· 

Hardware-;-See Bolts;,' '" 

Monica. Cal. . .' 
Veritron West. Inc;; Chatsworth. Cain. 
Warren Comps: Corp .• Warren. Pa. 

Headphones & Headset ..... 
See Vol 1 

Heads, Er~~e-:-osee Vol 1 

He~ds, IndeXing,. Rotary
See Vol ,1 , 

Brackets; Clamps; Fasteners; 
. Terminals;etc;:. Heads, Magnetic Drum, 

Harmonic Analyzers-Se~ . 
Analyzers. Harmonic-'-Vol1 

Harnesses; Wire-:.:.5eeCablEi : 
Assemblies' .. ,'. 

Headers, Herm~ti~~e. 
Seals. Hermetic-Also See 
Services. Hermetic Sealing. 

Headers, Relay & 
Transformer 

A1rpax Elctmli:. Inc •• Cambridge. Md. 
American Lava Corp •• Chattanooga; 

Tenn. . . 
BendiX, Franklin. Ind ..................... p 2756 
Berg Eiclma •• Inc.. New Cumberland; 

Pa. 
Elctrn. Molding COrp.; WoonsOcket. R.I. 
Glass Tech •• Newport 'Bch" 'Cal. p '2632 

. Grayhill. Inc •• laGrange. III: 

Memory-See Voll 

Heads;~ecordlng(Playback •.. 
Audio & Stereo--:.see Vol 1 

Heads Recordlrig(Playback,' 
. Computer.,-See Vol,1 

Heads, Recordlng;Dls~ 
See Vol 1 

Heads, Video,. 
: R~cordltig/Playback~ 
SeeVol1 . 

Heat Dlsslpators-Heat" . 
Dissipators-See Transistor .& . 

. Diode Heat Dissipators; Tube 
Heat Dissipators"Also, See 
Heat Sinks, Solderirig--:Vol2 

'Heat Exchangers & 'Systems 
Aatrodyne, Inc.. WIlmington, Mass. 

p 1794 
Electro linpui.e, Inc.. Red Bank. N.J. 
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General Elec. Co •• Schenectady. N.Y. 
Magnedyne Inc •• Carlsbad. Calif. . 
McLean Engrg. Lab ... Princeton Jctn •• 

N.J ....... _ ........ "." ......... " .............. ". p.2788 
Technlpower. Ridgefield. Conn. 
Accessory Controls & Equip .• Windsor. 

Conn.. . . 
¥tro Dynamics. Inc .• Burlin!iton. Mass. 
Auto Control Ulbs~. Los Angeles, Cain. 
'Borg,WamE!r Th.ermoelectrics, Des 
· Plaines. III. 
BTU Engrg. Corp .• Waltham. Mass. 
Cllbot Co'll., Kokomo. Ind. . 
Cargocalre Engrg. Corp .• Amesbury. 

MaS$. . . 
.Chem Aero.lric:. Wilmington. Cal. . 
Corning Glass Works, Tech. ·Prods. Div .• 

Coming. N.Y. 
E· Tronics. Van Nuys. Cal. 
Eastern Inds. Div., Hamden. Conn. 
E.I. Dupont DeNemours & Co" 

Wilmington. Del. 
Fansteel Inc .• N Chicago. III .. 
Gardner Cryogenics Corp .• Bethlehem. Pa. 
General ·Sci. Equip.; PIlila., Pa. 
Halstrom Tech. Prods., Inc .• San Diego. 

· CaIW. 
Heatron; Inc., York. Pa. 
Hughes·Treitler Mfg. Corp .• Garden C~. 

N.Y.. '. 
Int'l. Elctrn. Resch., Burbank. Cal. 
Janitrol·Aero Div .• Columbus. Ohio 
:Jersey Tech. Conslts .• Morristown. N.J. 
Johnson Corp .• Three Rivers. Mich. 
Kenics Corp .• 0llnvers. Mass. 
Kooltronic Fan Co .• Princeton. ~.J .. ' 
Lear Siegler, Inc .• Elyria. Ohio 
LocI:Iart Inds .• Inc .• Paramount. Cal. 
MastarAppliance Corp .• Racine, Wisc. 
Pesco Prods .• Bedford. Ohio 
Phoenix Materials Corp., KManning. Pa. 
Porter. H.K. Co .• Inc .• Pittsburgh. Pa. 
Precision Dipbraze Tor .• Van Nuys. Gal. 
· Robotron Corp .• Delran: Mlch; 
Ross Engrg. Div .• New' Brunswick. N.J. 
Santa Barbara Resch. Ctr .• Goleta, Calff. 
Sentry Equip. Corp .• Oconomowoc, Wisc. 
Standard Cabinet Co .• Inc .• Totowa. N.J .. 
Standerd·Thomson Ccirp., Waltham. Mass. 
Wakefield Engrg .• Inc" Wakefield. Mass. 
Waukesha Motor Co .• Waukesha. Wisc. 
Wiegand. Edwin L. Co .• Pittsburgh: Pa. 

Heat. Guns; .Production . 
AlphaWIr'e Corp •• ,Elizabeth. N.J. 
Dabum Elctms. & Cable Corp;. Bronx. 

N.Y. . 
Dearbom Wire & Cable Co., Rosemont. 

ilL 
Jonard Inds. Corp •• Bronx, N.Y. 
Wall Mfg. Co •• ' Kinston. N.C. ." ..... P 2945 
Birnbach·Co .• Inc .• Freeport. N.Y. 
Burlington Opers. Div .• ~urllngton. Mass . 
Caig Labs .• Inc .• Westbury. N.Y. 
Chernplast, Inc.. Wayne. N.J. 
Clements Mfg. Co .• Chicago, III. 
Commercial Elec. Heating Devices & Mfg .• 

Inc .• Monterey Park, Cal. ! 

Corkpak Co .• Inc .• New' Rochelle. N.Y. 
Fostoria·Fannon. Inc .• Fostoria, Ohio 
Henes Mfg. Co .• Phoenix, Ariz. 
Holub Inds., Inc .• Sycamore, III. 

·Ico/Rally. Palo Alto; Cal. 
Ideal Industries. Inc .• Sycamore, III. 
MacDonald & Co., Glendale. Calif. 
Master Appliance Corp .• Racine; Wlsc. 
Materials .. Resch. Corp.'. Orangeburg. N.Y. 

.. Port Plastics. Inc .• Montebello. Cal. 
Russell Inds .•. Inc .• Lynbrook. N.Y. 
Sara Scientific Co .• San Francisco. Calif. 
Sigma Sys. Corp., San Diego. Calff. 
Techni· Tool. Inc .• Philadelphia,' Pa. 
Thomas & Bett,s Co .• Elizabeth. N.J. 

,Weldetron Corp., Piscataway. N.J. 

Heat Shrinkable Elastomers
See Caps. Forms & Tapes, 
Heat Shrinkable 
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Heat Shrinkable Plastics-See 
Caps. Forms & Tapes. Heat 
Shrinkable-Also See Tubing. 
Heat Shrinkable 

Heat Sinks-See Heat Sinks. 
Soldering-Also See TranSistor 
& Diode Heat Dissipators; 
Tube Heat Dissipators 

Heat Sinks, Soldering 
Augat Inc •• Attleboro. Mass. 
ClIIUSS Cutlery Co.. Fremont. Ohio 
. Daburn Elctnns. & Cable Corp~ Bronx, 

N.Y. 
GC Eiclrns •• Rockford. ilL 
Jonsrd Inds. Corp •• Bronx. N.Y. 
Alloys Unlimited. Inc .• Encino, Calif. 
Avtron Mfg .• Inc .• Cleveland. Ohio 
Calabro Unitrack. Upper Darby. Pa. 
Channellock, Inc .• Meadville. Pa. 

. ~ore·Freimuth Corp .• Milwaukee. Wisc. 
E·Tronics. Van Nuys. Cal . 
Elctm. Space Prods .• Los Angeles. Cal. 
Fansteellnc .• N Chicago, III. 
Hughes·Treitier Mfg. Corp .• Garden C~. 

N.Y. 
Hunter Tools. EI Monte. CalH 
Indium Corp. America, Utica. N.Y. 
Int'l. Elctrn; Resch .• Burbank. Cal .. 
Janel. Inc .• Stirling, N.J. 
MacDonald & Co .• Glendale. Calif. 
Norelcom Inds .• Inc., Farmingdale. N.Y. 
South Shore Metal Prods., Inc .• 

Farmingdale. N.Y. . 
Stauffer·Wacker Silicone Corp .• Adrian. 

Mich. , 
Techni·Tool. Inc .• Philadelphia. Pa. 
Wakefield Engrg .• Inc .• Wakefield. Mass. 
Xcelite. Inc .• Orchard.Park. N.Y. 

Heaters & Accessories; 
Irlductlon-See Vol 1 

Heaters, Antenna Radome
See Vol 1 

Heaters, Electrical (For . 
Components & 
Equlpment)-Also See Ovens 
-See Vol 2 

Heaters, Infrared (Production) 
-See Vol 2 

Heating Elements-See Vol 2 

Hermetic Sealing-See 
Machines; Seals; Services. 
Hermetic Sealing-Vol 1 

High-Pressure Equlpment-
See Vol 1 

Hlnges-See Fasteners 

Holders & Carriers, Chip 
(Capacitor, IC, LSI)
·SeeVoI2· 

Holders & Carriers, IC, LSI 
(Packaged)-See Vol 2 

Holders, Battery-See '. 
Retainers. Battery-Also See 
Connectors, Battery 

Holders, Brush-See Brushes 
& Brush Assemblies-Vol 2 

Holders, Chassis (Production 
Type) . 

Acme Model Engrg. Co .• Ridgefield. N.J. 
Feiner. P. & Sons, Inc., New York, N.Y. 
Matrix Engineering Corp .• Gardena, Cain. 
MetropOlitan Wire Goods. Wilkes·Barre. 

!'a. 
Tellhni-Tool. Inc .• Philadelphia. Pa. 
Templet Ind .• Inc .• Plainview, N.Y. 

Holders, Circuit Board 
(Production Type) 

Blvar. Inc •• Senta Ana. Cal 
Jonard Inds. Corp •• Bronx, N.Y. 
PremIer Metal Prods. Co •• Bronx. N.Y. 
Vero ElectroniCS. Inc •• Hauppauge. N.Y. 
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Birtcher Corp .• Monterey Park. Cal. 
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PRODUCT INDEX & DIRECTORY (Vol. 3) Inks, Marking 
Calabro Unit rack, Upper Darby, Pa. Igniters, Arc Lamp-See Indicators, Frequency-'See Indicators, Specific Gravlty-General Hardware Mfg. Co., New York, Power Supplies, Arc Lamp- Meters, Frequency-Vol 1 See Vol 2 N.Y. 
Gibson/Egan Co., Arcadia, Calif. Vol 1 

Indicators, Ground Detector- Indicators, Strain (For Use 
K· Tech., Inc., Framingham, Mass. illumination Indlcators-See See Vol 1 With Strain Gauges)-Keystone Elctrns. Corp., New York, N.Y. Meters, Light-Vol 1 See Vol 1 MacDonald & Co., Glendale, Calif. Indicators, Hardness-
Matrix Engineering Corp., Gardena, Calif. Image Expanders, See Vol 1 Indicators, Surface Metropolitan Wire Goods, Wilkes· Barre, Oscilloscope-See Roughness-See Veil 1. Pa. Oscilloscope Image Indicators, Humidity 
Modular Devices, Inc., Gardena, Calif. (Electronlc)-See Vol 1 Indicators, Telemetering....;See 
Space Prods., Inc., Long Beach, Calif. Expanders-Vol 2 

Analyzers, Telemetric Data-Techni·Tool, Inc., Philadelphia, Pa .. Impedance Comparators- Indicators, IIIl1mlnatlon-5ee Vol 1 Tech. Devices Co., Culver City, Calif. See Bridges, Impedance- Meters, Light-Vol 1 
Templet Ind., Inc., Plainview, N.Y. Vol 1 . Indicators, Instrument, Flag, 

Indlcators,Temperature--See 
Western Elctrn. Prods. Co., San Clemente, Meters, Temperature-Vol 1 Cal. Impedance Converters, Pointer, Etc.-5ee Vol 1 
Zeva Elec. Corp., Hanover, N.J. Microwave-See Vol 1 Indicators, Level Positlon-

Indicators, Time Delay 

Holders, Crystal-See Vol 1 Measurement-5ee Vol 1 
Impregnating Insulating See Vol 1 

Indicators, Torque--See Vol 1 Holders, Fuse--See Clips & Compounds-See Insulating Indicators, Linear 
Holders, Fuse; Panels, Fuse Compounds Dlsplacement-5ee Vol 1 Indicators, Transient Voltage 
-Vol 2 Incremental Magnetic -5eeVol1 

Holders, Lamp-See Sockets, Recorders-See Data Indicators, Liquid Level-
Indicators, Vacuum-Also See 

Lamp & Lamp Assemblies- Recorders, Computer-Vol 2 See Vol 2 
Gauges, Vacuum-5ee Vol 1 

Vol 2 Index Assemblies, Switch- Indicators, MagnetiC Field-
Indicators, Viscosity-

Holders, Tube-See Retainers, See Vol 2 See Vol 1 
See Vol 2 

Tube-Vol 2 Indicator Lights-See Lights, Indicators, Material Thickness Indicators, VSWR-5ee 
Hole Cutters-See Cutters, Dial, Panel, etc.-Vol 2 -5eeVol1 

Meters, Standing Wave Ratio 
Hole Indicators, Angle Also See Indicators, Modulation- -Vol 1 . 

Honeycomb Sheets, Panels, Encoders, Shaft Position- See Vol 1 Indicators, Welght-5ee . 
etc. See Vol 1 Indicators, Moisture Scales, Production Weight-

American Lava Corp., Chattanooga. Indicators, Angle-Of-Attack- (Electronic)-See Vol 1 Vol 1 
Tenn. See Vol 1 Indicators, Motor Load- Indicators, Wind Direction McLean Engrg. Labs., Princeton Jetn., 
N.J ................................................... P 2788 Indicators, Annunciator-5ee See Vol 1 (Electronic)-See Vol 1 

Corning Glass Works, Tech. Prods. Div., AnnunCiators-Vol 2 Indicators, Nolse-Figure--See Indicators, Wind Speed Corning, N.Y. 
(Electronic)-See Vol 1 Eljay Corp., Columbia, Md. Indicators, Antenna Position Meters, Noise-Figure-VoI1 

Goodyear Aerospace Corp., Akron, Ohio -See Vol 1 Indicators, Null-5ee Vol 1 Inductance Comparators-Hughes Aircraft Co, Culver City, Cal. See Bridges, Inductance-Johns·Manvilie Sis. Corp., 'New York, N.Y. Indicators, Attitude-:..see Vol 1 
Indicators, Numeric Readout Vol 1 LectroMagnetic:S, Los Angeles, Cal. Indicators, Azimuth- -5ee Readouts-Vol 2 Metex Corp., Edison, N.J. 

See Vol 1 Inductance Standards-See Nurad, Inc., Baltimore, Md. Indicators, Oxygen(Ozone- Standards, Inductance-Vol 1 Pioneer Metals, Inc., Harrodsburg, Ky. Indicators, Capacitor Leakage See Vol 1 Safeway Products Inc., Middletown, Conn. -5eeTesters, Capacitor- Induction Heating Equipment 
TechniCal Wire Prods., Inc., Cranford, NJ 

Vol 1 Indicators, Phase--See Vol 1 -See Heaters & Technical Wire Prods., Inc., Santa Accessories, Induction-Vol 1 Barbara, Cal. Indicators, Circuit Condition, Indicators, Positioning....; 
Whittaker Corp., Los Angeles, Cal. On(OII, etc. See Vol 2 Induction Potentiometers-
Zero Mfg. Co., Burbank, Cal. 

(Electromechanlcal)- Indicators, Power Level- See Resolvers; Synchrcr-
Hoods, CRT Viewing-See See Vol 2 See Vol 1 Vol 2 

Viewing Hoods, Cathode-Ray Indicators, Computer Type- Indicators, Pressure--See· 
Inductors-See Coils 

Tube 
See Lights; Dials-Vol 2 Gauges, Pressure-Vol 1 Infrared Equipment-See 

Horns, Microwave-Also See Indicators, Data Dlsplay-See Indicators, Proximlty-
Comn.Systems; Detectors; 

Antennas, Microwave- Lights; Dials-Also See Lamps; Spectrometers; etc. 
See Vol 2 Readouts & Displays-Vol 2 See Vol 2 (As Modified By Infrared)-

Horns, Speaker-See Vol 1 Indicators, Density-5ee Vol 1 Indicators, Pulse Rise Time- Vol 1 
See Vol 1 Inks For Thick Film Housings, Circuit Module- Indicators, Dielectric 

Indicators, Radiation-Also Mlcroclrcuits-See Vol 2 See Plug-In Module , Constant---See Vol 1 
Enclosures 

Indicators, Distance, 
See Counters, Geiger, Inks, Ma.rklng 

Housings, Instrument & Meter Counters, Sclntillation- Meloy laboratories, Springfield, Va . 
Llne-Qf-Sight-5ee Vol 1 See Vol 1 Raytheon Co., Quincy, Mass. -5ee Cabinets; Cases' 

Indicators, Dlstortlon-See spectra-Strip Corp., Garden Grove, Cal. 
Housings, Metal-See Indicators, R-F-See Meters, Ackerman Gould Co., Inc., Oceanside, Analyzers, A-F-VoI1 Frequency-Vol 1 N.Y. Cabinets; Cases 

Indicators, Elapsed-Time- Indicat~rs. Rotary Shaft Acromark Co., Berkeley HIS, N.J. 
Housings, Metal, Small-'-See Allaco Prods., Braintree, Mass. See Vol 1 Posltlon-See Encoders, Apex Machine Co., FI. Lauderdale, Fla. Cans 

Indicators, Electromechanical Shaft Position-Vol 1 Black Light Corp. Amer., San Gabriel, Cal. 
Housings, Photomultiplier -5ee Indicators, Circuit Indicators, Servo-See Vol 2 

Black Light Prods., Chicago, III. 
Tube--See Photomultiplier Condition, On I Off-Vol 2 CBig LabS., Inc., Westbury, N.Y. 
Tube Housings-Vol 2 Indicators, Shaft Spee~ee Carter's Ink Co., Cambridge, Mass. 

Indicators, Film Thickness- Dynachem Corp., Santa Fe Springs, Cal. 
Housings, Speaker-See See Vol 1 

Tachometers, Electronic- Eastern Marking Mach. Corp., Island Pit., 
Enclosures, Speaker-Vol 1 Vol 2 N.Y. 

Indicators, Fire--See Fire Indicators, Shorted Turn- Esterline Angus Oiv., Indianapolis, Ind. 
Humidity Indicators-5ee .. Detection & Fighting See Testers, Coil-Vol 1 

Etchomatic, Inc., Waltham, Mass. 
Indicators, Humidity Equipment:"'Vol 2 Formulabs Ind'i. Inks, Escondido, Cal. 
(Electronic)-VoI1 Indicators, Smoke & Foxboro Co., Foxboro, Mass. 

Indicators,. Fluorescent, Combustion Geartronics corp., N. Bill.erica, Mass. 
Hybrid Junctions, Microwave Switch Mounting-See Vol 2 (Electronlc)-Also See Fire 

General Elec. Co., Cleveland, Ohio 
-See Vol 2 Ideal·Heliermann Can., Ltd., Ajax, Onl., 

Indicators,. Fluid Conductivity Detection & Fighting Can. 
Hydrophones & Accessories -See Vol 1 Equlpment-5ee Vol 1 Independent Ink, Inc., Gardena, 90248 

-See Vol 1 
Indicators, Fluid Flow-See Indicators, Sound LeveJ,..-See 

Kingmann·White, Inc., Placentia, Calif. 
Koh·I·Noor Rapidograph, Bloomsbury, N.J. 

Hystereslsgraphs-See Vol 1 Meters, Fluid Flow-Vol 1 Meters, Audio Level-Vol 1 Lake Chemical Co., Chicago, III. 
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Inks, Marking (cont'd) 
London,Chemical Co., Bensenville, III. 
M & T,Chemicals lric., Raliway, N.J. 
Markal Co., Chicago, III. ' 
Markem Corp., Keene, N.H. 
Master Engraving, East PaterSon, N.J. 
Matthews, Jas & Co., Pittsburgh, Pa. 
Omeg" Engrg.,' Inc., Stamf~rd, Conn. 
Organic Prods. Co., Irving, Tex. 
Phillips Process Co., Inc., Rochester, N.Y. 
Podgor, Joseph Co., Pennslluken, N.J. 
Podgor, Joseph 10. Co., Inc., Phila., Pa. 
Popper & Sons, Inc" New York, N.Y. 
Pryor Marking Prods., Chicago, III. 
Randolph Prods. Co., Carlstadt, N.J. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. , 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Star Enterprises·Div., Lowell, Mass. 
Techform Labs., Inc., Venice, Cal. 
3M Co., SI. Paul, Minn. 
Topper Mfg. Co., Inc., Great Neck, N.Y. ' 
Ultra-Violet Prods.; Inc., San Gabriel, Cal. 
Westinghouse Elec., Bloomfield, N. J. 

Insertion Loss Measurement 
Systems-See Vol 1 

Inserts---'See Bushings 

Inspection lighting & 
Equlpment-See Fiber Optic 
Inspection Equipment;' Lamps, 
Magnifying; Comparators, 
Optical; Ultraviolet Lighting 
Equipment-Vol 1 

Instrument Cases-See 
Cabinets; Cases, Instrument 

Instrument Parts, Precision":'" 
See Bearings; Gears; 
Springs; etc.-Vol 2 

Instruments, Elect. Measuring 
~ee Analyzers; Bridges; 
Comparators; Meters; etc.
Vol 1 

Instrl.lments,' Graphic 
Recordlng-See Recorders, 
Graphi~Vol 1 ' 

Insulating Compounds, 
Acrylic 

Columbia Tech., WoodSide, N.Y. 
GC Elctrns., Rockford, III. 
Borden Chemical Co., Norristown, Pa. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Emerson & Cuming, Inc., Canton, Mass. 
lsochem Resins CO.,'Lincoln, 1'1.1. 
Permaluster, Inc., Burbank; Calit 
Resin Formulators Co., Culver' City, Cal. 
Sperex Corp., Los Angeles, Calif. 
Sterling, Sewickley, Pa. 

Insul~tlng Compounds, 
Asphalt & Pitch 

Chemtronics; Inc., Brooklyn, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Isochem Resins Co., Lincoln, R.I. ' 
Johns-Manville Sis. Corp., New York, N.Y. 
Pennsylvania Ind'i. Chem. Corp:, Clairton; 

Pa. 
Sauereisen Cements Co., Pittsburgh, Pa. 
Schenectady Chems., Schenectady, N.Y. 
Sterling, Sewickley, Pa. 
Stevenson·Bro & Co., Inc., Phila., Pa. 
Universal Shellac & Supply.co., Inc., 

Hicksville, NY 
Westinghouse Elec., W. Mifflin, Pa. 
Zophar Mills, Inc., Brooklyn, N.Y. 

Insulating' Compounds, Col,l. 
Dope 

Caddel·Bums Mfg. Co., Inc., Mineola, N; 
Y. 

Columbia Tech., WoodSide, N.Y., 
GC Elctms., Rockford, III. 
Chemtronics, Inc., Brooklyn, N.Y. 
Dolph: John C. Co., Monmouth Junction, . 

N.J. 
E.1. DuPont DeNemours & Co., 
Wilmington, Del. 

Electro-Science Labs., Philadelphia, Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
General Elec., Schenectady, N.Y. 
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lsochem ,Resins Co., Lincoln, R.L , , 
Sauereisen Cements Co., Pittsburgh, Pa. 
3M Co., SI. Paul, Minn. 

Insulating Compounds, 
Enamel 

Dalak Corp., Passaic, N.J. 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Borden Chemical co.,' Norristown, Pa. 
Brand Dielectrics,' Inc., N. Windham, Conn. 
Chemtronics, Inc., Brooklyn, N.Y. 
Dolph, John C. Co., Monmouth JunCtion, 

N.J. . 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro·Science Labs., Philadelphia, Pa. 
General Elec., Schenectady, N.Y. 
Isochem Resins Co., Lincoln, R.I. , 
Omega Engrg., Inc., Stamford, Conn. 
Pennsylvania Ind'i. Chem. Corp., Clairton, 

Pa. ' 
Ram Chems., Gardena, Calif. 
Schenectady Chems., Schenectady, N.Y. 
Sperex Corp., Los Angeles, Calif. 

, Sprayor; Prods., Inc., Bedford Hgts., Ohio 
Westipghouse Elec., W. Mifflin, Pa. 

Insulating Compounds, Epoxy 
Columbia Tech., WoodSide, N.Y. 
Freed Transformer Co., Sklyn., N.Y. 
Meloy Laboralories, Springfield, Va. 
,Ablestik Adhesive Div.: Gardena, Calif. 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Allaco Prods., Braintree, Mass. 
Amicon Corp., Lexington, Mass. 
Applied Plastics Co., EI Segundo, Cal. 
Aremco Prods., Inc.; Briarcliff Manor, N.Y. 
Armstrong Prods. Co.,Warsaw,'lnd. 
Bacon Inds., Watertown, Mass. 
Brand Dle!ectrics, Inc., N. Windham, Sonh. 
Conap, Inc., Allegany, N.Y: 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dynaloy, Inc:, Hanover, N.J. 
Electro-Science Labs., Philadelphia; Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxylite CorP., S. EI Monte, Calif. . 
Fuller·O'Brien Corp., Menlo Park, Calif. 
Furane Plastics, Los Angeles, Cal.· 
General Elec., Schenectady, N.Y. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean', N.Y. 
Isachem Resins Co., Lincoln, R.I. 
MacDonald & Co., Glendale, Calif. " 
Mansol Ceramics Co., Inc., Belleville, N·.J. 
Miller·Stephenson Chem. Co., Inc., 

Danbury .. Conn. 
National Beryllia Corp., Haskell, N.J. 
Nitine, Inc., Clifton; N.J. 
Norelcom Inds" Inc:, Farmingdale, N.Y.' 
Packaged Resins Co., Braintree, Mass. 
Ram Chems., Gardena, Calif. 
Randolph Prods: Co., Carlstadt, N.J .. 
Resin Formulators Co., Culver ,City, Cal. 
Rogers: Corp., Rogers, Conn. 
Schenectady Chems., Schenectady, N.Y. 
Sterling, Sewickley, Pa. ' 
Techform Labs., Inc., Venice, Cal. , 
3M Co., SI. Paul, Minn. 
Tra-Con, Inc., Medford, Mass. 
Union Carbide, Chemicals & Plastics, New' 

York, N.Y. 
Wakefield Engrg., Inc., Wakefield, Mass. 
Westinghouse Elec.; W. Mifflin, Pa. 

'Insulating Coumpounds, 
Lacquer 

Columbia Tech., WoodSide, N.Y. 
GC Elctrns., Rockford, III. 
Acme Chemical & Insulation·Co., New , 

Haven, Conn. 
Chemical Prods. Corp., E. Providence, R.I. 
Chemtronics, Inc., Brooklyn, N.Y. 
Dennis Chem.,Co., SI. Louis, Mo: 
Dolph, John C. Co., Monmouth Junction; 
N.J.. 
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Insulating Compounds, 
Silicone 

Columbia Tech., WoodSide, N.Y. 
Abesto Corp., BlOomfield, N.J. 
AIIaco Prods., Braintree, Mass. 
Bacon Inds., Watertown, Mass. 
Borden Chemieal Co., Norristown, Pa. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Custom Materials,'·lric., Chelmsford, Mass. 
Dow Corning Corp., Midland, Mich. 
Dynaloy, Inc., Hanover, N.J. . 
Electro·Science Labs., Phiiadelphia,Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Fulier-O'Bri,!n Corp., Menlo Park, Calif. 
General Elec. Co., Waterford, N.Y. 
General Elec., Providence, R.L' 
Hardman Inc., Belleville, N.J.' 
Hecht Rubber Corp., Jacksonville, Fla. 
Isochem Resins Co., Lincoln, R.I. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
National Beryllia ·Corp., Haskell, N.J. 
Omega Engrg., Inc:, Stamford, Conn. 
Packaged Resins Co., Braintree, Mass. 
Pelmor Ll\bs., Inc., Newtown, Pa. 
Ram Chems., Gardena,'Calif. 
Resin Formulators Co., Culver City, Cal. 
Sperex Corp., Los Angeles, Calif. 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
3M Co., SI. Paul, Minn. 
Tra-Con; Inc., MedlQrd, Mass. . 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 

Insulating Compounds, 
Varnish 

Caddel-Bums Mfg. Co., Inc., Mineola, N. 
Y. ' 

Columbia Tech., WoodSide, N.Y. 
Delak, Corp., PassaiC, N.J. 
GC Elctrns., Rockford, III. 
Acme Chemical & Insulation Co., New 

Haven, Conn. ' . 
Borden Chemical Co., Norristown, Pa. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Chemtronics, Inc., Brooklyn, N.Y. 
Conap, Inc.,.Allegany, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. " 
Dow Coming Corp., Midland, Mich. 
Dynaloy, Inc., Hanover, N.J. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electro-Science Labs., Philadelphia, Pa. 
Epoxylite Corp., S. EI Morite, Calif. 
Fuller-O'Brien Corp., Menlo Park, Calif. 
General Elec., Schenectady, N.Y. 
General Elec. Co., Waterford, N.Y. 
Isachem Resins' Co., Lincoln, 1'1.1. 
Miller-,Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Pennsylvania Ind'l. Chem. Corp., Clairton, 

Pa.· , ' 
Ram Cherns., Gardena, Calif. 
Randolph Prods. Co., Carlstadt, N.J. 
Reichhold Chemicals, Inc., White Plains, 

N.Y. '., '. . , .• 
Richardson Co., Des. Plaines, IIi. 
Schenectady Cherns., Schenectady, N.Y. 
Sprayon Prods., Inc., Bedford Hgts., Ohio 
Sterling, Sewickley, Pa. 
3M Co., SI. Paul, Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Insulating Compounds, Wax 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y. 
Applied Plastics Co .. EI Segundo, Cal. 
Borden Chemical Co., Norristown, Pa. 
Eastman Chem. Prods., Kingsport, Tenn. 

Insulation Materials, Adhesive 
Perfection' Mica Co., Bensenville, ilL 
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Ablestik Adhesive Div., Gardena, calif. 

, ,Adhesive Prods. Corp., Bronx, N.Y. 
Allaco Prods., Braintree, Mass. 
Applied Plastics Co., EI Segundo, Cal. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Armstrong Cork Co., Lancaster, Pa. 
Armstrong Prods. Co., Warsaw, Ind. 
Automatic Die Cutting Mach. Co., New 

York, N.Y. . 
Bacon Inds., Watertown, Mass. 
Borden Chemical Co., Norristown, Pa. 
Brady, W.H. Co., Milwaukee, Wisc. 
Brand DielectriCS, Inc., N. Windham, Conn. 
British Insulated Callender's Cables, Ltd., 

London WCt B 3QN, Eng. 
By-Buk Co., Los Angeles, Calif. 
Chase & Sons, Inc., Randolph, Mass. 
Chemplast, Inc., Wayne, N.J. 
Chemtronics, Inc., Brooklyn, N.Y., 
Clarkson Labs., Inc., Camden, N.J. 
Conap, Inc., Allegany, N.Y. 
Corkpak Co., Inc., New Rochelle, N.Y. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Corning Corp., Midland, Mich. 

. Dynaloy, Inc., Hanover, N.J. 
E.i. DuPont DeNemours & Co., 

Wilmington, Del. 
Eleclro-Science Labs., Philadelphia, Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxylite Corp., S. EI Monte, Calif. 
Furane Plastics, Los Angeles, Cal. 
General Elec., Schenectady, N.Y. 
General Elec. Co., Waterford, N.Y. 
Goodrich, B.F. Ind'i. Prods. Co., Akron, 

Ohio 
Hardman Inc., Belleville, N.J. 
Hecht Rubber Corp., Jacksonville, Fla. 
Hysol Div., Olean, N.Y. 
Isochem Resins Co., Lincoln, R.i. 
Johns-Manville Sis. Corp., New York, N.Y. 
Kenics Corp., Danvers, Mass. 
Mansol Ceramics Co., Inc., Belleville, N.J. 
Miller·Stephenson Chern. Co., Inc., 

Danbury, Conn. 
Morgan Adhesives Co., Stow, Ohio 
National Beryllia Corp., Haskell, N.J. 
Packaged Resins Co., Braintree, Mass. 
Pennsylvania Ind'i. Chem. Corp., Clairton, 

Pa. 
Permacel, New Brunswick, N.J. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Press-On Prods., Addison, III. 
Resin Formulators Co., Cuh;er City, Cal. 
Sauereisen Cements Co., Pittsburgh, Pa. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Semicon Assac., Inc., Lexington, Ky. 
Sterling, Sewickley, Pa. 
Techform Labs., Inc., Venice, Cal. 
3M Co., SI. Paul, Minn. 
Tra-Con, Inc .. , Medford, Mass. 

Insulation Materials, Asbestos 
Abesto Corp., Bloomfield, N.J. 
American Smelting & Refining,Co., New 

York, N.Y. . 
Aubum Mfg. Co., Middletown, Conn. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Chase & Sons, Inc., Randolph, Mass. 
Fansteel Inc., N Chicago, III. 
Fel-Pro Inc." Skokie, III. 
Fiberite Corp., Winona, Minn. 
Franklin Fibre-LamHex, Wilmington, Del. 
Hecht Rubber Corp., Jacksonville, Fla. 
Insulating Shapes,lnc., Bronx, N.Y. 
Johns-Manville Sis. Corp., New York, N.Y. 
Keystone Elctms. Corp., New York, N.Y. 
NaIVar Corp., Rahway, N.J. 
Penn Fibre & Specialty, Phila., Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Raybestos-Manhattan, Inc., Bridgeport, 

Conn. 

Dynaloy, Inc., Hanover, N.J. 
E.1. DuPont DeNemours & Co., 

" Humble Oil & Refining Co., H~uston, Tex. 
19icharas Arklay S., Newton Highlands, 

Mass. 

Wilmington,Del. 
Isochem Resins Co., Lincoln, R.I. 
London Chemical Co., Bensenville, Iii. 
Omega Engrg., Inc., Stamford, Conn. 
Randolph' Prods. Co., Carlstadt, N.J .. 
Sprayon Prods., Inc., Bedford Hgt~., Ohio 

Int'l Wax Refining Co., Valley Stream; N.Y. 
Isachem Resins Co., Lincoln, R.I. 

. Resin Formulators Co., Culver City, Cal. 
Stevenson·Bro & Co., Inc., Phila., Pa .. 
Universal Shellac & Supply Co., Inc .. 

Hicksville, NY , 
Zophar Mills, lric., Brooklyn; 'N.Y. 

For addresses see YELLOW SECTION 

Rostone COrp., Lafayette, Ind. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y . 
Thiokol Chemical Div., Trenton, N.J. 
3M Co:, SI. Paul, Minn. 
Tra-Con, Inc., Medford, Mass. 
Uniroyal, Inc., New York, N.Y. 
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Insulation Materials, Ceramic 
American Lava Corp., Chattanooga, 

Tenn ........................................ ; ........ p 28tO 
Oaburn Elctms. & Cable Corp., Bronx, 

N.V. 
General Elec., Richmond Hgts., Ohio 

p 2811 
Radio Materials Co., Chicago, III. p 2435 
Alberox Corp., New Bedford, Mass. 
Alloys Unlimited, Inc., Encino, Calif. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics Inc., Hawthome, N.J. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Commander Labs., Inc., Escondido, Calif. 
Coors Porcelain Co., Golden, Colo. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Duramic Prods., Inc., Palisades Park, N.J. 
Dynaloy, Inc., Hanover, N.J. 
Edo Western Corp., Salt Lake City, Utah 
Electrical Refractories Co., E. Palestine, 

Ohio 
Emerson & Cuming, Inc., Canton, Mass. 
Fansteellnc., N Chicago, III. 
General Lab. Assocs., Norwich, N.Y. 
Kawecki Berylco Inds., Inc., New York, 

N.V. 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Materials Resch. Corp., Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Norton Co., Worcester, Mass. 
Permaluster, Inc., Burbank, Calif. 
Physical Sciences, Arcadia .. Cal. 
Porcelain Prods. Co., Carey, Ohio 
Richards Arklay S., Newton Highlands, 

Mass. 
Rosenthal China Corp., New York, N.Y. 
Superior Steatite & Ceramic Corp., 

Englewood, N.J. 
3M Co., SI. Paul, Minn. 
Trans-Tech, Gaithersburg, Md. 
Union Carbide, San Diego, Cal. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. 

Insulation Materials, Fabric 
Carborundum Co., Niagara Falls, N;V. 
Automatic Die Cutting Mach. Co., New 

Vork, N.Y. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Chase & Sons, Inc., Randolph, Mass. 

. Corkpak Co., Inc., New Rochelle, N.Y. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Fansteel Inc., N Chicago, III. 
Fiberite Corp., Winona, Minn. 
General Elec., Schenectady, N.Y. 
Hecht Rubber Corp., Jacksonville, Fla. 
Insulating Fabricators, E. Rutherford, N.J. 
Johns-Manville Sis. Corp., New York, N.Y. 
Kendall Co., Walpole, Mass. 
Keystone Elctms. Corp., New York, N.Y. 
Laminated Fabricators, San Br.uno, Calif. 
Leico Inds., Inc., New York, N.Y. 
Nalvar Corp., Rahway, N.J. 
Penn Fibre & Specialty, Phila., Pa. 
Permacel, New Brunswick, N.J. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Port Plastics, Inc., Montebello, Cal. 
Press-On Prods., Addison, III. 
Royal Inds, EI Segundo, Calif 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Syncor Prods. Co., Inc., Malden, Mass. 
Thlokol Chemical Div., Trenton, N.J. 
3M Co., SI. Paul, Minn. 
Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, Felt-See 
Felt 

Insulation Materials, Fiber 
Carborundum Co., Niagara Falls, N.V. 
Oaburn Elctrns. & Cable Corp., Bronx, 

N.V. 
Markel, L Frank & Sons, Norristown, 

Pa. 
Varflex Corp., Rome, N.V: •••••••••••• p 2813 
Abacus Elctms. Corp., Dobbs Ferry, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Auburn Mfg. Co., Middletown, Conn. 
Brand DielectriCS, Inc., N. Windham, Conn. 

Brandywine Fibre Prods. Co., Wilmington, 
Del. 

Buckeye Bobbin Div., Westlake, Ohio 
Budd Co., Philadelphia, Pa. 
Corkpak Co., Inc., New Rochelle, N.Y. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Fansteel Inc., N Chicago, III. 
Federal Screw Prods., Inc., Chicago, III. 
Fiberite Corp., Winona, Minn. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Hercules, Inc., Wilmington, Dela. 
Ico/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherfor.d, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Johns-Manville Sis. Corp., New York, N.Y. 
Kendall Co., Walpole, Mass. 
Keystone Elctrns. Corp., New York, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. 
Mica Fabricating Co., Rochelle Park, N.J. 
Nalvar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Norton Co., Worcester, Mass. 
Owens-Corning Fiberglas, Toledo, Ohio 
Penn Fibre & Specialty, Phila., Pa. 
Plastic Assocs., Inc., Inwood, NY. 
Precision Paper Tube Co., Wheeling, III. 
Press-On Prods., Addison, III. 
Resinite Corp. Div., Wheeling , III 
Rogers Corp., Rogers, Conn. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Syncor Prods. Co., Inc., Malden, Mass. 
Synthane Taylor Corp., Valley Forge, Pa. 
3M Co., SI. Paul, Minn. 
Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, Film 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Arlin Mfg. Co., Inc., Lowell, Mass. 
Auburn Mfg. Co., Middletown, Conn. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Celanese Plastics Co., Newark, N.J. 
Chase & Sons, Inc., Randolph, Mass. 

·Chemplast, Inc., Wayne, N.J. 
Custom Materials, In.c., Chelmsford, Mass. 
Dilectrix Corp., Farmingdale, N.Y. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Emerson & Cuming, Inc., Canton: Mass . 
Fluorocarbon Co., Anaheim, Cal. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elec., Schenectady, N.Y. 
General Elec. Co., Waterford, NY. 
Goodrich, B.F. Ind'l. Prods. Co.,. Akron, 

Ohio 
Gor!!, W.L. & Assocs., Inc., Newark, Del. 
Hercules, Inc., Wilmington, Dela. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Metallized Prods., Norwalk, Conn. 
Morgan Adhesives Co., Stow, Ohio 
Nalvar Corp., Rahway, N.J. 
Penn Fibre & Specialty, Phila., Pa. 
Permaluster, Inc., Burbank, Calif .. 
Plastic Assocs., Inc., Inwood, N.Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Press-On Prods., Addison, III. 
Resin Formulators Co., Culver City, Cal. 
Rogers Corp., Rogers, Conn. 
Royal Inds, EI SegUndo, Calif 
Schjeldahl, G.T. Co., Northfield, Minn. 
Schweitzer,1'eter J. Div., Lee, Mass. 
Shamban, W.S. & Co., Los Angeles, Calif. 
3M Co., SI. Paul, Minn. • 
Tri-Point Inds., Inc.,Commack, N.Y. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Zippertubing Co., Los Angeles, Calif. 

Insulation Materials, Foam 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Ablestik Adhesive Div., Gardena, Calif. 
Air-O-Plastik Corp., Carlstadt, N.J. 
AIIaco Prods., Braintree, Mass. 
Armstrong Cork Co., Lancaster, Pa. 
Auburn Mfg. Co., Middletown, Conn. 

Insulation Materials, Mylar 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Conap, Inc., Allegany, NY. 
Coming Glass Works, Tech. Prods. Div.,. 

Corning, N.Y. 
Custom Materials, Inc., Chelmsford, Mass. 
Dow Chemical Co., Midland, Mich. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxylite Corp., S. EI Monte, Calif. 
Fansteel Inc., N Chicago, III. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Furane Plastics, Los Angeles, Cal. 
General Elec. Co., Waterford, N.Y. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Groendyk Mfg. Co., Inc., Buchanan, Va. 
Hecht Rubber Corp., Jacksonville, Fla. 
Insulating Shapes, Inc., Bronx, N.Y. 
Press-On Prods., Addison, III. 
Reichhold Chemicals, Inc., White Plains, 

N.Y. 
Resin Formulators Co., Culver City, Cal. 
Siemens Corp., Measuring Instrs. Div., 

Iselin, N.J. 
3M Co., SI. Paul, Minn. 
Tra-Con, Inc" Medford, Mass. 
Uniroyal, Inc., New York, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 

Insulation Materials, Glass 
Bonded Mica 

Columbia Tech., Woodside, N.V. 
Oaburn Elctms. & Cable Corp., Bronx, 

N.V. 
Abacus Elctrns. Corp., Dobbs.Ferry, N.Y. 
Acim Paper Co., New Hyde Park, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Corning Glass Works, Television Prods. 

Div., Coming, N.Y. . 
Electro-Science Labs., Philadelphia, Pa. 
General Elec., Schenectady, N.Y. 
Haskon, Inc., Taunton, Mass. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
McMillan Radiation Labs, Inc., Ipswich, 

Mass. 
Mica Fabricating Co., Rochelle Park, N.J. 
Molecular DielectriCS, Inc., Ledgewood, 

N.J. . 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Quartz & Silice, Paris 8e, France 
Spaulding Fibre Co., Inc., Tonawanda, 

NY. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
3M Co., SI. Paul, Minn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, 
Glass-Fiber Impregnated 

Oaburn Elctrns. & Cable Corp., Bronx, 
N.V. 

Markel, L ~rank & Sons, Norristown, 
Ps. . 

Varflex Corp., Rome, N.Y ............. P 2813 
Vector Elctrn. Co., Inc.; Sylmar, Cal. 
Acme Chemical & Insulation Co., New 

Haven, Conn. 
Atlas Fibre Co., Chicago, III. 
Auburn Mfg. Co., Middletown, Conn. 
Baer, N.S. Co., Hillside, N.J. 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, . 

Del. 
Budd Co., Philadelphia, Pa. 
Chase & Sons, Inc., Randolph, Mass. 
Connecticut Hard Rubber .Co., New 

Haven, Conn .. 
Cottrell Paper Co., Inc., Fall River, Mass. 
Custom Materials, Inc., Chelmsford, Mass. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Fansteel Inc., N Chicago, III. 
Fiberite Corp., Winona, Minn. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elec., Schenectady, NY. 
Glastic Corp., Cleveland, Ohio 

Haysite Div., Erie, Pa. 
Ico/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N:Y. 
Johns-Manville Sis. Corp., New York, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Mica Corp., Culver City, Calif. 
Nalvar Corp., R~way, N.J. 
Norplex Div. UOP, LaCrosse, Wise. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila., Pa. 
Permacel, New Brunswick, N.J. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Lafayette, Ind. 
Royallnds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Stevens Prods., Inc., E. Orange, N.J. 
Syncor Prods. Co., Inc., Malden, Mass. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 

. 3M Co., SI. Paul, Minn. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., Los Angeles, Cal. 
Zippertubing Co., Los Angeles, Calif. 

Insulation Materials, Mica 
(Natural & Synthetic) 

Columbia Tech., WoodSide, N.V: 
Perfection Mica Co., Bensenville, III. 

P 2764,2765 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Acim Paper Co., New Hyde Park, N.Y. 
Asheville-Schoonmaker Mica, Newport 

News, Va. 
Auburn Mfg. Co., Middletown, Conn. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Cleveland Mica Co., LakeWOOd, Ohio 
Delbert Blinn. Co., Pomona, Calif. 
Ford Radio & Mica Corp., Brooklyn, N.V. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elec., Schenectady, N.Y. 
Insulating Shapes, Inc., Bronx, N.Y. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
McMillan Radiation Labs, Inc., Ipswich, 

Mass. ' 
Mica Fabricating Co., Rochelle Park, N.J. 
Micacraft Prods., Newark, N.J. 
Molecular Dielectrics, Inc., Ledgewood, 

N.J. 
Morey Corp, Downers Grove, III. 
Spruce Pirie Mica Co Inc., Spruce Pine, 

N.C. 
Synthane Taylor Corp., Valley Forge, Pa. 
3M Co., SI. Paul; Minn. 
United Mineral &.Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, Mylar 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Auburn Mfg. Co., MiddletQwn, Conn. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. , 
Buckeye Bobbin Div., Westlake, Ohio 
Cadilac Plastics & Chems., DetrOit, Mich. 
Celanese Plastics Co., Newark, N.J. 
Chase & Sons, Inc., Randolph, Mass. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
E.!. DuPont DeNemours & Co., 

Wilmington, Del .. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Inmanco, Inc., Chicago, 111. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Metallized Props., Norwalk, Conn. 
Morgan Adhesives Co., Stow, Ohio 
Nalvar Corp., Rahway, N.J. 
Penn Fibre & Specialty, Phil a., Pa. 
Plastic Assocs., Inc., Inwood, N.Y. 
Port Plastics, Inc., Montebello, Cal. 
Precision Paper Tube Co., Wheeling, 111. 
Press-On Prods., Addison, III. 
Resinite Corp. Div., Wheeling, 111 
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Royallnds, EI Segundo, Calif 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
3M Co., .SI. Paul, Minn. 
United Mineral &. Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa .. 
Zippertublng Co., Los Angeles, CaIH.' 

Insulation Materials, ,Nylon 
Blvar, Inc., Santa Ana,cal. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. : 
Abasto Corp., Bloomfield, N.J. . 
Auburn Mfg. Co., Middletown, Conn. 
Brandywine Fibre Prods. CO.,Wilmlngton, 

Del. . 
Buckeye Bobbin Div., Westlake, Ohio 
Budd Co., Philadelphia, Pa. 
Celanese Plastics Co:, Newark, N:J. 
Central Plastics Dists., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Chemplast, Inc., Wayne, N.J. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Dura Plastics N.Y., Inc., Westport, Conn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. ' . " . 
Federal Screw Prods., Inc., Chicago, ,III. 
Franklin Fibre-Lamttex, Wilmington;DeI. 
lco/Rally, Palo Alto, Cal. 
lcore, Inc., Santa Clara, Cal. . . . 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. ' 
Keystone Elctrns. Corp., New York, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. . 
Natvar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Norplex Div. UOP, laCrosse, Wisc. 
Penn Fibre & Specialty, Phil a., Pa. 
Plastic Assocs., Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa. 
Precision Paper Tube Co., Wheeling, III. ' 
Resintte Corp. Div., Wheeling ,III 
Royal Inds, EI Segundo, Calif 
Schenectady Chems., Schenectady, N.Y. 
Shamban, W.S; & Co., Los Angeles, Calif. 
Spruce Pine Mica Co Inc., Spruce Pine, " 

N.C. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., SI. Paul, Minn .. 
Tri-Point Inds., Inc., Commack; N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Zippertubing Co., Los Angeles, CaIH. 

Insulation Materials, Paper .. 
Vector Elctrn. Co., Inc., Sylmar, ,Cal. 
Abacus Elctrns. Corp., ,Dobbs'Ferry, N.Y .. 
Acme Chemical & Insulation Co., New 

Haven, Conn. I 
Auburn Mfg. po., Middletown, Conn. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Brown-Bridge Mills; Inc., Troy, Ohio 
Buckeye Bobbin Div., Westlake, Ohio 
Chase & Sons, Inc., Randolph, Mass. 
Corkpak Co., Inc., New Rochelle, N.Y. 
Cottrell Paper Co., Inc., Fall River, Mass. 
Dennison Mfg.~ Framingham, Mass. 
E.I. DuPont 'DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Johns:Manvilie Sis. Corp., New York, N.Y. 
Metallized Prods.; Norwalk, Conn. 
Mosinee Paper Corp., Mosinee, 'Wise. 
Natvar Corp., Rahway, N.J. 
Penn Fibre & Specialty, Phila., Pa .. 
Precision Paper Tube Co., Wheeling,lII. 
ResinHe Corp. Div., Wheeling, III 
Rogers Corp., Rogers" Conn. 
Schweitzer, Peter J. Div., Lee, Mass. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge"Pa .. 
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Thiokpl Chemical Div., Trenton, N.J. ,', 
3M Co., SI. Paul, Minn. 
UnnBd Minerai & Cham. Corp., New York, 

N.Y. 

Cadllac Plastics & Chems., DetrOit, Mich. 
Celanese Plastics Co., Newark; N.J. 
Central Plastics DislS., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 

Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, Phenolic 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abasto Corp., Bloomfield, N.J. 

. Chemical Prods. Corp., E. PrOvidence, Rl 
.Chemplast, Inc., Wayne, N.J. 

Atlas Fibre Co., Chicago, III. 
Aubum Mfg. Co., Middletown, Conn. 
Baer, N.$'. Co., Hillside, N.J. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Bran!lywine Fibre Prods. Co., Wilmington, 

Del. 
Budd Co., Philadelphia, Pa. 
Cadllac Plastics & Chams., DetroH, Mich. 
Central Plastics Dists., Chicago, III. 
Chase & Sons, Inc.; Randolph, Mass. 
Comeo Plastics, Inc., Richmond Hill, N.Y; 
Cottrell Paper Co., Inc., Fall River, Mass. 
Edal Inds., Inc., E. Haven, Conn. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Epoxy Plastic Mlllders, Irvington, N J 
Fansteel Inc., N Chicago, III. 
Federal Screw Prods., Inc., Chicago, III. 
Fibertte Corp., Winona, Minn. 
Franklin Fibre-LamHex, Wilmington, Del. 
General Elec., Coshocton, Ohio 
lco/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jodee Plastics,lnc., Brooklyn, N.Y. 
Johns-Manville Sis. Corp., New Yo~, N.Y. 
Keystone E!ctrns. Corp., New York, N.Y: 
laminated FabriCators, San Bruno, CaIH. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle Pl., N.Y. ' 
Mica Fabricating Co., ROC!leile Park, N.J." 
Natvar Corp., RahwllY, N.J. . 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Norplex Div. UOP, laCrosse, Wisc. 
NVF Co., Yorklyn, Del. ' 
Penn Fibre & Specialty, Phila., Pa. 
Plastic; Assocs., Inc., Inwood, N.Y. 
Port PlastiCs, Inc., Mcintebello, Cat 
Porter, H.K. Co., Inc., PHtsburgh, Pa. 
Precision Paper Tube Co., Wheeling, III. 
Reichhold Chemicals, Inc., White Plains, 

N.Y. ' 
Resintte Corp. Div., Wheeling , III 
Richardson Co., [les Plaines, III. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., ~fayette, Ind.' 
Schenectady Chems., Schenectady, N.Y. 
Spaulding Fibre Co., Inc., Tonawanda, 
N.y.'·' 

Spruce Pine Mica Co Inc., Spruce Pine, 
N.C. ' ' 

Stevens Prods., Inc., E. Orange, N.J. 
Synthane Tayior Corp., Valley Forge, Pa. 
Thiok!!1 Chemical DiY., Trenton, N.J. 
3M Co., SI. Paul, Minn. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Vernay Labs., Yellow Springs, Ohio' 
Westinghouse Elec., W. Mifflin, Pa. 

Insulation Materials, Plastic 
. (MI,c.) .. 

Columbia Tech., Woodside, N.Y. 
Daburn Elctms. & calJl!iCorp., Bronx,' 

N.Y. 
Marke~ L Fran" & Sona, Norristown, 
·Pa. 
Sevema Operation, East Orange, N.J. 
Varllex Corp., Rome, N.Y. 
Abacus Elctms. Corp., Dobbs Ferry, N.Y. 
Abasto Corp., Bloomfield, N.J. 
Anchor Alloys, Inc., Broqklyn, N.Y. 
Ahchor Plastics Co Inc., Long Island Cny, 

N. Y. ' 
Arlin Mflt.Co.,lnc.; Lowell, Mass. 
Atlas Fibre Co., Chicago, III. 
Aubum Mig. Co., Middletown, Conn. 
Bacon Inds., Watertown, Mass. 
Baer, N.S. Co., Hillside, N.J. 
Basic Ceramics Inc:, Hawthorne, N.J. 
Blum, JuliUS & Co., Inc., Carlstadt: N.J. 
Boontor Molding Co., Inc., eOOntoh, N.J. 
.Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Hbre·Prods. Co .• Wilmington, 

Del. ' 
Buckeye Bobbin DiY., Westlake, Ohio 
Budd Co., Philadelphia, Pa. 
Burlington Opers. Diy .. Burlington, Mass. 

Comco Plastics, Inc., Richmond Hill, N.Y. 
Conap, Inc., Allegany, N.Y. 
Custom Materials, Inc., Chelmsford, Mass. 
Delbert Blinn. Co., Pomona, Calif. 
Dielectric Materials Co., Chicago, III. 
Dilectrix Corp., Farmingdale, N.Y. , 
Dow Chemical Co., Midland, Mich. 
Dura PlastiCS N.Y., Inc., Westport; Conn. 
Dynaloy, Inc., Hanover, N.J. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I: DuPoni DeNemours & Co:, 

Wilmington, Del. ' 
Electrical Insulation Co:, Inc., Copiague, 

N.Y. ' 
Eleqtro-ScienceLabs., Philadelphia, Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Epoxy Plastic Molders, Irvington, N J 
Fansteel Inc., N Chicago, III. 
'Fibame Corp., Winona, Minn. 
Franklin Fibre-Lam~ex, Wilmington, Del. 
Furane Plastics, Los Angeles, Cal. 
General Elec., Schenectady, N.Y. 
General Elec., Coshocton, Ohio 
General EI9\l. cio., Waterford, N.Y. 
Glastic Corp., Cleveland, Ohio 
Goodrich, B.F. Ind'l. Prods. Co., AkrOn, 

Ohio 
Gore, W.L. & Assocs.,'hic., Newark, Del. 
Hardman Inc., Belleville, N.J. ' 
Haysite DiY., Erie, Pa 
Hercules, Inc., Wilmington, Dela. 
Hysol Div., Olean, N.Y. 
lco/Rally, Palo Alto, Cal. 
Icore Electro-PlastiCS, Inc., Santa Clara, 

Cal. 
lconi, Inc., Santa Clara, Cal. . 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Isochem Resins Co., Lincoln, R.I. 
Jodee PlastiCS, Inc:, Brooklyn, N.Y. 
Johns-Manville Sis. Corp., New York, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI.,N.Y. 
Mica Fabricating Co., Rochelle Park,N.J. 
Modem Ind'l. Plastics, Dayton, Ohio 
National Beryllia Corp.; 'Haskell, N.J. 
NatVar Corp., Rahway, N.J. 
Norplex Div. UOP, laCrosse, Wlsc. 
Nyltite Corp. America, S. Plainfield; N.J. 
Owens-Corning Fiberglas, Toledo, Ohio 
Packaged Resins Co., Braintree, Mass. 
Penn Fibre & Specialty, Phila., Pa 
Plasmadyne, Santa Ana, Calif. 
PllIstic Assocs., Inc., Inwood, N.Y. 
Plymouth Rubber Co., Inc., Canton; 'Mass. 
Polymer Corp., Reading, Pa. 
Port Plastics, Inc., Moniebailo, Cal. 
Precision Paper' Tube Co., Wheeling, III. 
'Press-On Prods., Addison, III. 
Raychem Corp., Menlo Park, CalH. 
Rayclad Tubas, Inc., Menlo Park, Calif. 
Reichhold 'Chemicals, Inc., White Plains, 

N.Y. 
Resdel Corp., RiO Grande, N.J. , 
Resin. Fonriulators Co., Culyer City, Cal. 
Resinite Corp. Div., Wheeling, III 
Richardson Co., Des Plaines, IIi. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Lafayette, Ind. 
Royallnds, EI Segundo, CalW 
Schjeldahl, G.T. Co., Northfield, Minn. 
Schweitzer, Peter J: Diy., Lee, Mass. 
$hamban, W.S. & Co., Lo,s Angeles, CaIH. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. . 
3M Co., SI. Paul, Minn. 
Tra·Con, inc" Medford, Mass. 
Tri-Point Inds., Inc., Commack, N.Y.· 
Union, Carbide, Chemicals & PlasticS, New 

York, N.Y. 
United Mineral & Chem': Corp., New York, 

N.Y. 
Vemay Labs., Yellow Springs, Ohio 
Western Coating Co., Royal Oak, Mich. 
Westinghouse Elec., W. Mifflin, Pa. 

For addresses see YELLOW SECTION 

Zippertubing Co., Los Angeles, Calif. 

Insulation Materials, 
Polyethylene 

Daburn Elctms. " Cable Corp., Bronx, 
N.Y. 

Msrkel, L. Frank & Sons, Norristown, 
Pa. 

Smith, Herman H., Inc., Bklyn., N.Y. 
Abasto Corp., Bloomfield, N.J. 
Alr-O-Plastik Corp., Carlstadt, N.J. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 
Arlin Mfg. Co., Inc., Lowell, Mass .. 
Auburn Mfg. Co., Middletown, Conn. 
Boonton Molding Co., Inc., Boonton, N.J. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. ' 
Burlington Opers. Div., Burlington, Mass. 
Celanese Plastics Co., Newark, N.J. 
Central Plastics Dlsts., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Custom Materials, Inc., Chelmsford, Mass. 
Dielectric Materials Co., Chicago, III. 
Dow Chemical Co., Midland, Mich. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Emerson & Cuming, Inc., Canton, Mass. 

. Franklin Fibre-Lamttex, Wilmington, Del. 
General Elec., Schenectady, N.Y. 
Groendyk Mfg., Co., Inc., Buchanan, Va. 
Hecht Rubbar Corp., JackSOnville, Fla. 
HerculeS, Inc., Wilmington, Dela. 
Ico/Rally, Palo Alto, Cal. 
Icore, Inc., Santa Clara, Cal. 
Insulating Fabricators, E. Rutheiford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y.' 
Isochem Resins Co., Uncoln, R.t 
Jodee PlastiCS, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Natvar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y.' 
Penn Fibre & Specialty, Phila., Pa. 
Plasmadyne, Santa Ana, Calif. 
Plastic Assocs., Inc., Inwood, N.Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Port Plastics, Inc., Montebello, Cal. 
Press-On Prods., Addison, III. 
Royal Inds, EI Segundo, Calif 
3M Co., SI. Paul, Minn. 
Tri-Point Inds., Inc., Commack, N.Y. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Zippertubing Co.; Los Angeles, Calif. 

Insulation Materials , 
Polystyrene 

Anchor Plastics Co Inc., Long Island City, 
N. Y. 

Blum, JUlius & Co., Inc., Carlstadt, N.J. 
Brand-Rex Co., Willimantic, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Central Plastics Dists., Chicago, III . 
Custom Materials, Inc., Chelmsiord, Mass: 
Dow Chemical Co., Midland, Mich. 
Emerson & Cuming, Inc., Canton, Mass. 
Franklin Fibre·LamHex, Wilmington, Del. 
lco/Rally, Palo Alto, Cal: 
Insulating Fabricators, E. Rutherford, N.J. 
Natvar ,Corp., Rahway, N.J. 
Port Plastics, Inc., Montebello, Cal. 
Richardson Co., Des Plaines, III. 
Union Carbide, Chemicals' &. Plastics, New 

York, N.Y. 

Insulation Materials, 
Powdered M,etal Oxide 

Carborundum Co., Niagara Falls, N.Y. 
Jonard Inds. Corp., Bronx, N.Y. 
Aremco Prods., Inc., BriarCliff Manor, N.Y. 
Brush Beryllium Co:, Cleveland, Ohio 
Ceramic Magnetics, Inc., Fairfield:N,J. 
Custom Materials, Inc., Chelmsford, Mass. 
Diamonite Prods. Mfg. Co., Shreve, Ohio 
Electro-SCience Labs., Philadelphia, Pa. 
Fansteel Inc., N Chicago, III. 
Mackay, A.D., Inc., New York, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y., 
Michigan Chemical Corp., Chicago, III. 
Norton Co., Worcester, Mass., 
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Plasmadyne, Santa Ana, Calif. 
Quartzite Processing, Inc., Malden, Mass. 
Reynolds Metals Co., Richmond, Va. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
Var·Lac·Old Chemical Co., Elizabeth, N.J. 
Zirconium Corp. of Amer., Solon, Ohio 

Insulation Materials, Rubber 
(All Types) 

EBY, Hugh H. Co" Phlla" Pa, 
Abesto Corp., Bloomfield, N.J. 
Adhesive Prods. Corp., Bronx, N.Y. 
Air·O·Plastik Corp., Carlstadt, N.J. 
Auburn Mfg. Co., Middletown, Conn. 
Bacon Inds., Watertown·, Mass. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Budd Co., Philadelphia, Pa. 
Chase & Sons, Inc., Randolph, Mass. 
Connecticut Hard Rubber Co., New 

Haven, Conn. 
Corkpak Co., Inc., New Rochelle, N.Y. 
Darling, R.E. Co., Inc., Tucson, Ariz. 
Dow Coming Corp., Midland, Mich. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Federal Screw Prods., Inc., Chicago, III. 
Fel·Pro Inc., Skokie, III. 
General Elec., Schenectady, N.Y. 
General Elec. Co., Waterford, N.Y. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Groendyk Mfg. Co., Inc., Buchanan, Va. 
Hardman Inc., Belleville, N.J. 
Hecht Rubber Corp., Jacksonville, Fla. 
Hysol Div., Olean, N.Y. 
Ind'l. Elctrn. Rubber, Twinsburg, Ohio 
Insulating Fabricators, E. Rutherford, N.J. 
Kelm·G.R. Mach. Works, Inc., Paterson, 

N.J. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co.; Inc., Bloomfield, N.J. 
National Beryilia Corp., Haskell, N.J. 
Natvar Corp., .Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pelmor Labs., Inc., Newtown,. Pa. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Press·On Prods., Addison, III. 
Raybestos·Manhattan, Inc., Bridgeport, 

Conn. 
Uniroyal, Inc., New York, N.Y. 

Insulation Materials, Steatite 
-See Insulation Parts, 
Ceramic 

Insulation Materials, TFE 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. 
Markel, L Frank & Sons, Norristown, 

Pa. 
Severna Operation, East Orange, N.J. 
Abasto Corp., Bloomfield, N.J. 
Atlas Fibre Co., Chicago. III. 
Auburn Mfg. Co., Middletown, Conn. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Budd Co., Philadelphia, Pa. 
Burlington Opers. Div., Burlington, Mass. 
Cadilac Plastics & Chems., Detroit, Mich. 
Central Plastics Dists., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Chemelec Prods., Inc., Cherry Hill, N.J. 
Chemplast, Inc., Wayne, N.J. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Connecticut Hard Rubber Co., New 

Haven, Conn. . 
Crane Packing Co., Morton. Grove, III; 
Custom Materials, Inc., Chelmsford, Mass. 
Dilectrlx Corp., Farmingdale, N.Y. 
Dixon Corp., Bristol, R.I. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Emerson & Cuming, Inc., Canton, Mass. 
Fluoro Plastics, Phila., Pa. 
Fluorocarbon Co., Anaheim, Cal. 
Franklin Fibre·Lamitex, Wilmington, Del. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hecht Rubber Corp., Jacksonville; Fla. 
lco/Rally, Palo Alto, Cal. 
Icore Electro-PlastiCS, ·Inc., Santa Clara, 

Cal. 
Icore, Inc., Santa Clara, Cal. 

Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Isochem Resins Co., Uncoln, R.I. 
Jodee Plastics, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. 
Mica Fabricating Co., Rochelle Park, N.J. 
Modern Ind'i. Plastics, Dayton, Ohio 
Nat)/ar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Penn Fibre & Specialty, Phila., Pa. 
Penn walt Corp., Phlla .. Pa. 
Plastic Assocs., Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa: 
Port PlastiCS, Inc., Montebello, Cal. 
Raybestos·Manhaltan, Inc., Bridgeport, 

Conn. 
Rogers Corp.; Rogers, Conn. 
Royal Inds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. . 
Stevens Prods., .Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
3M Co., SI. Paul, Minn. 
Tri·Point Inds., Inc., Commack, N.Y. 
Zeus .Ind'i. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Insulation Materials, Vinyl 
Dabum Elctms. & Cable Corp., Bronx, 

N.Y. 
Spectra' Strip Corp., Garden Grove, Cal. 
Varflex Corp., Rome, N.Y ............. P 2813 
Abesto Corp., Bloomfield, N.J. 
Air·O-Plastik Corp., Carlstadt, N.J. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 
Blum, Julius & Co;, Inc., Carlstadt, N.J. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Central Plastics Dists., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Chemical Prods. Corp., E. Providence, R.1. 
Dielectric Materials Co., Chicago, 1Ir. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. . 
Franklin Fibre·Lamitex, Wilmington, Del. 
General Elec., Schenectady, N.Y. ' 
Goodrich, B.F. Ind't PrOds. Co:, Akron," 

Ohio \ 
lco/Rally, Palo Alto, Cal. 
Icore Electro·Plastics, Inc., Santa Clara, 

Cal. 
lcore, Inc., Santa.Clara, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jodee Plastics, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Natvar Corp:, Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Penn Fibre & Specialty, Phila., Pa. . 
Plastic Assocs., Inc., Inwood, N.Y. ' 
Plymouth Rubber Co., Inc., Canton, Mass. 
Port Plastics, Inc., Montebello, Cal. 
Press·On Prods., Addison, III. 
Royal Inds, EI Segundo, Calif 
3M Co., SI. Paul, Minn. 
Union Carbide, Chemicals' & Plastics; New 

York, N.Y. 
Uniroyal, Inc., New York, N.Y. 
Whitaker Cable Corp:, N. Kansas City, 

Mo. 
Zippertubing Co., Los Angeles, Calif. 

Insulation Parts, Ceramic 
American Lava Corp., Chattanooga; . 

Tenn. ................................................ p 2810 
Carborundum Co., Niagara Falls, N.Y. 
Centr8lab, Elctrn •. , Milwaukee, Wisc •. 
Dabum Elctms. & Cable Corp., Bronx, 

N.Y. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
General Elec., Richmond Hgts., Ohio 

P 2811 
Radio Materi8ls Co." Chicago, III, 
Smith, Herman H., Inc., Bklyn., N.Y. 
Akron Porcelain Co., Akron, Ohio 
Alberox Corp., New Bedford, Mass. 
Alloys Unlimited, Inc., Encino, Calif. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Atlas Fibre Co., Chicago, III. 
Basic Ceramics Inc., Hawthome, N.J. 
Birnbach Co., Inc., Freeport, N.Y. 
Brush Beryllium Co., Cleveland, Ohio 

Insulation Parts, Paper 
Ceram Corp .. La Mesa, Calif. Corning Glass Works, Television Prods. 
Ceramic Magnetics, Inc., Fairfield, N.J. Div., Corning: N.Y .. 
Cermetron Corp., San Diego, Cal. Device Seals, Inc., Sun Valley, Calif. 
Commander Labs., Inc., Escondido, Calif. Dynaloy, Inc., Hanover, N.J. 
Consolidated Ceramics & Metalizing, E.B.L. Co, East Hartford, Conn. 

Flemington, N.J. . Elecpac Inc., Cary, III. 
Coors Porcelain Co:, Golden, Colo. Electro·Science Labs., PhilaDelphia, Pa. 
Corning Glass Works, Tech. Prods. Div., Esco Products, Oak Rldge,NJ. 

Corning, N.Y. Fansteel.lnc., N Chicago,.1I1. 
Corning Glass Works, Television Prods, Garner Glass Co., Claremont, Calif. 

Div., Corning, N.Y. . Glass Beads Co., Latrobe, Pa. 
Custom Materials, Inc., Chelmsford; Mass. Isotronics, Inc., New Bedford, Mass. 
Device Seals, Inc;, Sun Valley, Calif. Jones, A.D. Optical Works, Burlington, ' 
Diamonite Prods. Mfg. Co., Shreve, OhiO Mass. 
Du.Co Ceramics Co., Saxonburg, Pa. . Kopp Glass, Inc., Pittsburgh; PII. 
Duramic Prods., Inc., Palisades Park, N.J. Latronics Corp., Latrobe, Pa. 
Dynaloy, Inc., Hanover, N.J.' Richland Glass Co., Inc., Richland, N.J. 
E.B.L. Co, East Hartford, Conn. S & S Optical Co.: Inc., FI. Wayne; Ind. 
Edo Western Corp., Salt Lake'City, Utah Statham Instrs., Inc., Oxnard, Cal. : 
Eimac, San Carlos, Calif..' .' Syncor Prods. Co., Inc., Malden, Mass. 
Elecpac Inc., Cary, III. 3M Co., SI. Paul, Minn. 
Electrical Refractories Co., E: Palestine; Veritron West, Inc., Chatsworth, Calif. 

Ohio Voltronics Corp:, Hanover, N.J. 
Electro.Science Labs., Philadelphia, Pa. Wilmad Glass Co., Inc., Buena, N.J. 

Emerson & Cuming, Inc., Canton, Mass. InsulationParts,:Glass 
Fansteel Inc., ~ Chicago; III.. B d . d M' 
Federal Screw Prods., Inc~, Chicago, III. on e Ica 
General Elec., Baltimore, Md. Esco Products, Oak Ridge, NJ 
Haskon, Inc., Taunton, Mass. Fansteel Inc., N Chicago, III. 
I I Q k rt P Molecular DielectriCS, Inc:; Ledgewood, nsaco, nj:., ua e own, a. N.J. . ..' 
Inl'l. EICtm. Resch., Burbank, Cal. ' 
Isolantite Mfg. Corp., Stirling, N.J. Quartz & Silice, Paris 8e, France 
Jones, A.D. Optical Works, Burlington, Spaulding Fibre Co., Inc., Tonawanda, 

Mass. N.Y. 
Kawecki Berylco Inds., Inc., New York, Spruce Pine Mica Co Inc., Spruce Pine, 

N.Y. .. N.C. 
Kirchberger, M & Co., Inc., EngleWood, Synthane Taylor Corp., Valley Forge, Pa. 

N.J. '. 
Lapp Insulator Div., Interpace Corp., Insulation Parts, Glass Fiber 

. Daburn Elctrns. & Cable Corp., Bronx, 
LeRoy, N.Y. N.Y. " 

Latronics Corp., Latrobe, Pa. Atlas Fibre Co., Chicago,. III. i.. 
Maryland !,ava.Co., Bel Air, Md. B d . F'b P d C W'I' t . 
Materials for EIc1rns., Inc., Jamaica,' N.Y. ran YWlne' I re ro s: 0., I mlng on, 

Materials Resch. Corp~, Orangeburg, N:Y. B~:~ Co:; .Philadelphia, Pa. ' 
Metal Ceram, Inc., MI. Vernon, N.Y. . Chem Aero, Inc., Wilmington, Cal. 
Mica Fabricating Co., Rochelle Park, N.J. GI . C . CI I dOh' 
National Beryllia Corp .. Haske'II, N.J. . astlC orp., eve an, 10' 
N 'I C . C T N J' NVF Co., Yorklyn; Del. 
at. eramlC 0., renton, ". Rostone Corp., Lafayette, Ind. 

Norelcom Inds., Inc" Farmingdale, N.Y. : Spruce Pine Mica Co Inc., Spruce Pine, 
Norton Co., Worcester, Mass. N.C. 
Omega Engrg., Inc., StBmford, Conn. . 'Stevens Prods., lric., E. Orange, N.J. 
Palmer Elctrns., Inc:, Garfield, N·J· .Syncor Prods. Co., Inc., Malden, Mass. 
Pass & Seymour, Inc., Syracuse, N.Y. . .Synthane Taylor Corp.; Valley Forge, Pa: 
Paul, F.H. & Stein Bros .. New York, N.Y. Thiokol Chemical Div., Trenton,-N.J. 
Porcelain .Prods. Co., Carey, Ohio 
Quartzite Processing, Inc.,. Malden, Mass .. ·· Insulation Part$, InSl,.llating 
Raytheon Co., Waltham, Mass. Sleeves--See Tubing. 
Richards Arklay S., Newton Highlands, 

Mass. Insulation Parts, Mic~r(Natural 
Rosenthal China Corp., New York .. N.Y. & Synthetic) 
Star Porcelain Co., Trenton, N.J. Columbia Tech., Woodside, N.Y. 
Statham Instrs., Inc., Oxnard, Cal; Perfection Mica Co., Bensenville, III •. 
Stettner·Trush Inc., Cazenovia, N.Y. p 2003,2764,2765 
Steward, D.M. Mfg., Chattanooga, Tenn, Abesto Corp., Bloomfield, N.J. 
Superior Steatite'& Ceramic Corp., Acim Paper. Co., New Hyde Park, N.Y .. 

Englewood, N.J. Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Syncor Prods. ·Co., Inc., Malden; Mass. Asheville·Schoonmaker Mica, Newport 
Thermal Amer. Fused Quartz, Montville, News, Va.' 

N.J. Auburn Mfg. Co., Middletown, Conn. 
Thermalloy 'Co.,. Dallas, Tex. ';" Brand DielectriCS, Inc., N. Windham, Conn.' 
3M Co., SI. Paul, Minn. Bussco Engrg., EI Segundo, Cal. 
Trans.Tech, Gaithersburg, Md. Cleveland Mica Co:, Lakewood, Ohio 
Union Carbide, Carbon Prods. Div., New Delbert Blinn. Co., Pomona, Calif. 

York, N.Y. General Elec., Schenectady> N.Y, 
·United Mineral & Chem. Corp., New Y.ork, .Inmanco, Inc., Chicago, III. 

N.Y. Insulating Fabricators, E. Rutherford; 'N.J .. 
Varadyne Packaging'& Mat'ls., Santa Insulating Shapes, Inc., Bronx, N.Y. 

Monica, Cal. Mica Fabricating Co., Rochelle Park, N.J~ . 
Verijron West, Inc., Chatsworth, Calif: Micacraft Prods., Newark, N.J. 
Western Gold & Platinum Co.; Belmont, ., Molecular DielectriCS, Inc., Ledgewood, 

Cal. . N.J. . 
Zirconium Corp. of Amer., Solon, Ohio Norelcom I"ds., Inc., Farmingdale, N.Y. 

. .'. Seastrom Mfg. Co. Inc., Glendale, Cal. 
Insulation Parts, Glass . Spruce Pine Mica Co Inc., Spruce Pine, 
Daburn Elctrns.;& Cable Corp., Bronx, N.C. 

N.Y. , 
General Elec., Richmond Hgts., Ohio . Insulation . Parts, Paper 

. p 2811 Abesto Corp:, Bloomfield, N.J. 
Johnson E. F. Co., Waseca, Minn. . Auburn Mfg .. Co.i.Middletown; Conn. 
Atlantic Optical Moulding Co., Dudley, Brandywine Fibre Prods. Co., Wilmington, 

Mass. . . Del.' .'. 
Bentley·Harrls Mfg. Co., Conshohocken, Buckeye Bobbin Div., Westlake, Ohio 

Pa. Electrical Insulation Co., Inc., Copiague, 
Bird, Richard H. & Co., Inc., Waltham, N.Y. 

Mass. Fel·Pro Inc., Skokie, III. 
Corning Glass Works, Tech. Prods. Div., Franklin Fibre·Lamitex; Wilmington, Del. 

Coming, N.Y. Inmanco, Inc., Chicago, III. 
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Insulation Parts, paper (cont'd) 
Insulating Fabricators, E: Rutherford, NeJ. 
Insulating Shipes, Inc., Bronx, N.Y. 
Mosinee Paper Corp., Mosinee, Wisc. 
Nat\lar Corp., Rahway; N;J. 
PpM Fibre & Sptictalty, Phil .. , Pa. 
p,iecIsIon Paper Tube CO., Wheeling, III. 
Resinlte Corp. DIY.,: Wheeling , III 
Seastl"(llJl Mfg. Co. Inc., Glendale, Cal. 

, Spaulding Fibre Co., Inc., 'Tonawenda, 
N.Y. 

Spruce Pine Mica Co Inc., Spruce Pine, 
N.C. 

Tapecon, Inc.. Rochester, N.Y. 
Thlokol Chemical Div., Trenton, N.J. 

, 3M Co., SI. Paul, MInn. 
Wastinghouse Elac., W. Mifflin"Pa. 

InaulatlonParts, Plastic 
B*rg Eictma., Inc., New Cund,e,.and, 
PL 

Chlcllgo SWItch, Chicago, IU, 
COncorrI,EICtma., New YorIc, N.Y. 
Dabum Elctm .. Ii CaJiJe Corp., Bronx, 

N.Y. 
GrayhIU, Inc., laGrange, III. _ •...• _. P 1915 
Jon .. Hiram Elctme,; No. HonywwOQd, 
~ 

MIII'Ica!, L frank ~ ~s" Norristown, 
PL 

Severn. OperatIon, £aat OraRga, N.J. 
Abesto Corp., Bloomfield, N.J. 
Aecurate Elctms. Corp .. Elyria, Ohio 
Acjhe8ive Prods. Corp., Bronx, N.Y. 
Akron Porcelain CO., Akron, OhIo 
Albanylrit'I.,Corp., AlbanY"NY :,,' 
Anchor Plastics Co Inc., l.(mg Island City, 

N. Y. 
Arlln'Mfg. Co .. Inc., Lowall, Mass. 
AtlalH'1bre Co:; Chicago, III.' ',J 

Auburn Mfg. CO.; Middletown, ,Conn, 
Beer, N.S. Co" Hillside, N.J. 
Boonton Molding Co.: Inc:, Boonton, N.J. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. ' 

Plastic Assocs., Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa. 
Precision Paper Tube Co., ,Wheeling, III. 
Pylon Co., Inc., Attleboro, Mass. 

, Red Seal Elec. Co.; Cleveland, Ohio 
Resdal Corp., Rio Grande, N.J. ' 
F'lesir)ite Corp., Dlv., Wheeling , III ' 
Richardson Co., Des Plaines; Ill. 
Rogers Corp" Rogers, Conn. 
ROSIone Corp., Lafayettll, InC!. 
Royal Inds, EI Segundo, Calli 
Seastrom MIq. qo. Inc., GllIndale, Cal. 
Shamblin, W.S. & CO"Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre CQ., Inc., Tonawanda, 

t-'.Y. " . 
SPruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stevens ~rods" Inc" .E. Orange, N.J. 
Tapecon, Inc" RocIteSler; N.Y. , 
Tekna Prods. Co., Rochester, N.Y. 
Teledyne Mecca, Houston, Tex, , 
Th8rmalloy'Co., Dauas,Tex, 
Thiokol Chemical Div., Trenton, N.J, 
Tri-Point Inds., Inc., Commack, N.Y. 
VIZ Mfg. Co:, PhDadelphla, Pa. 
Westinghouse Elec:, W. Mifflln;pa. 
ZlppertubingCo., Los Angeles, Calif, 

Insulation Parts, Quartz 
General EIac~ RlchmondHgta., Ohio 
, " ' " . ' p~11 
Aremou Prods., Inc., Briarcliff Manor, N,Y. 
Auburn Mfg. Co., Middletown, Conn. 
Basic Ceramics Inc., Hawthorne, N.J. 
Coming Glass Works, Te!evlsiOn Prods, 

Dlv., COming, N.Y. , , 
Dell OpticS Co., Inc" N. Bergen, N.J. 
E.B.L. CO,Eest Ha(lford, !ann., ' 
Elmac, San Carlos, Calif. 
Emerson & Cuming, Inc., anton, Mass. 
Fansteel Inc., .N Chicago, III., ' 

, Garner, GlasS 'Co., Claremont, CaIH.' 
InsaCQ, Inc., Quskertown, Pa. ,', 

Eluckeye Bobbin Div., Westlake, Ohio 
Budd'Co., Philadelphia, Pa. 

Jones, A.D. Optical Works, Burlington, 
,Mass. ',' 

CeIef!1ial Cornp$:, Inc .• Covina, Cal. 
Central PIQtics DilIts., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Clover Inds. Oiv:, Tonawanda, 'N.Y. 
Cornco Plastics, Inc., Richmond Hili, N.Y. 
Conap, Inc., Allegany,N.Y. 
Custom Materials, Inc .. Chelmsford; Mass, 
D-Cemou, Inc., Burbank; Calif. 
Delta PlaspcS 9<!.,Bellrnswr, N.J. 
Dllectrix Corp., Farmingdale, N.Y. 
DIxon Cciip., Bristol, R.I. ' 
Dynaloy, Inc., Hanover, N.J. 
E.I. DuPont DeNemours & Co., 

WllminQton, Del. 
Electricallrl$Ulatiori Co" Inc., Copiague, 

N.Y. 
E;merson & Cumlng, Inc., Canton, Mass. 
Engineered Plastics, Inc., Gi~()llVille, N.C. 
Epoxy Plastic Molders,lrvlngton"N J 
Fliloro Plastics, Phila" Pa. 
FluorocarbOn Co., Anaheim, Cal, 
Franklin Fibre.!-arri~ex, Wilmington, ,Del, 
Genenil Elec., Baltimore, Md. 
Glestic Corp., Clevlliand, Ohio 
Grayhm .MoldtroniCS, Inc" Downers 'Grove, 

III.. " ' 
Gries ReprO!l4C8r Co., Naw Rochelle, NoV. 
Haskon, Inc., Taunton, Mass. 
Haysite Div., Erie, Pa.' 
Heyman Mfg. Co., Kenilworth, N.J. 
!core Electro·Plastics, Inc., Santa Clara, 

Cal. 
lcore, 1I)c., Santa Cll\ra, cal. , 
Ind'i. Elctrro. Rubber, Twinsburg, Ohio 
lnmanco,lnc., 'Chicago, III. , 
Insulating Fabricators, 1=. Rutherford, N.J. 
InSulating Shapes, Inc., Bronx, N.Y. 
lsochem Resins Co., Uncoln, R.I. 
Jodee Plastics, Inc" Brooklyn, N.Y. 
KeySlo~e Elctms. Corp., New York, N.Y. 
laminated Fabricators, San Bruno, CalH. 
Laminated SlMiet,Proils., Millbury, Mass. 
l.(mg, T.J., re., carle Pl., N.Y. 
Maryland Lava Co.; Bel Air, Md. 
NatVar Corp., Rahway,N.J ... 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Norplex Dlv. UOP, laCrosse, WISe. 
NY·Glass Plastics, Paramount, Calif. 
Nylogrlp Prods. Co.,' Waltham, Mass. 
Nylomatic Corp., Morrisville, Pa. 
Nyltite Corp. America, S. plainfield, N.J. 
Penn Fibre & Specialty, Phlla., Pa. 

" Quartz & Sillc8,Parls 8e, France 
Qusrtz~e Processing, Inc" Malden, Mass.' 
Richland Glass ,CQ., Inc., Richland; N.J. 
Syncor' Prods. Co., Inc." Malden,Mass. 
Thermal Amer. FiJsed Quartz,Moritvllle,' 

N.J. " ' 
Voltronics Corp., Hanover, N.J, 
Wilmad GlassCo., Inc., Buena, N.J. 

Insulation Parts, sapphIre 
Alberox corp., New Bedford, MasS. 
Aremou Prods., Inc., Briarcliff Manor, N.Y, 
Basic Ceramics Inc.,-Hawthorne, N.J., 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Dell OptiCS Co., Inc" N. Bargen; N.J, ' 
Elmac, San Carlos, Calif. 
Insaco, Inc., Quakertown, Pa. 
Jones, A.D, Optical Works, Burlington, 

Mass, 
Moser ,Jewel Co., Perth Amboy, N.J. 
QUartzIte Processing, Inc., Malden, Mass. 
Syncor Prods. CO., Inc., Malden, Mass, 
Unio,!' Carbide, San Diego, Cal. 

Insulation Parts, SMlcone, 
Rubber 

M.rke~ L. Frank • Sons, Norristown,,' 
Pa. ' 

Rowe Inds., Dlv~ Toledo, Ohio 
Varflax Corp., Roma, N.Y. 
Abesto Corp., Bloomfield, N.J. 
Aecurate Elctms. Corp:, Elyria. Ohio 
Allllum Mfg. Co., Middletown, COnn. 
Avionics, Inc., South Bend, Ind. 
BecOn Inds., Watertown, Mass. 
BenUey-Harris Mfg. Co., Conshohocken, 

Pa., 
Brand Dielectrics, Inc.; N. Windham, Conn, 
Brandywine Fibre Prods. Co., Wilmington;' 

Del. ' ' 
Budd Co" Pl1iladelphla, Pa. 
Cam-LokDiv., Cincinnati, Ohio 
Custom Materials, Inc., Chelmsford, Mass. 
Dariirig, R.E. Co., Inc.,-Tucson, Ariz. 
Dow ComIng Corp., Midland"Mich.' 
Emerson & Cumlng, Inc., Canton, Mass. 
FallS\eel !nc., N ,Chicago, III. 
Fel-Pro Inc., Skokie, III. 
General Elec. Co., Waterford, N.Y. 
Groendyk Mfg. Co., Inc., Buchanan, Va, 
Hardman Inc., BelleVille, N.J. 
!"askon, Inc., Taunton, Mass. 
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Hecht Rubber Corp., Jacksonville, Fla. 
Ind'i. Elctm. Rubber, Twinsburg, Ohio ' 
Inmanco, Inc,; Chicago, III. 
lsochem Resins Co:, Linceln, R.I. 
Minisink Rubber Co., Inc.,-Unionville, N.Y, 
Minor Rubber Co:, Iric.,Bloomfield, N,J. 
NaNar Corp., Rahway, N.J, 
Pelmor LabS."lnc."Newtown, Pa, 
Press·On Prods., Addison, III. ' 
Raybestos-Manhlillan; Inc., Bridgeport, 
,Conn. , 
Rogers Corp., Rogers, Conn. 
Rosenthal China Corp., New York, N,Y. 
Seastrom Mfg. Co, Inc., Glendale,Cal. 
Stauffer·Wacker Silicone Corp." Adrian, 
Mich.', ' , 

Stevens Prods., Inc., E, Orange, N.J. 
Teledyne Mecca, Houston, Tex: 
3M Co" SI. Paul, Minn. 
Westinghouse Elec., w.. Mifflin, Pa. 
Zlppertublng Co., Los Angeles, Calif. 

Insulation Parts, Steatite-
See Insulation Parts, Ceramic 

Insulators-Seelnsulation 
Parts; Insulators ' 

Insulators, Antenna & Spring 
Assemblies' " 

American LaVa Corp;, 'Chattanooga" 
Tenn, ' , .. , 

Dabum Elctrna. & Cable COrp" Bronx;: 
N,,(. ',,' , 

Johnson !,.,F. Co.",Waseca, Minn. 
Saxton Prod .. , C9ngers, N.Y.: ' 
Severna Opa\'I\tlon, Eaet Orange" N.J. 
Accurate Elctms, Corp., Elyria, O,hio 
Basic CeramicS Inc., Hawthorne, N,J. 
Birnbech Co., Inc., Freeport; ,N.Y. 
Dittmore·Frelmuth Corp .. " Milwaukee, Wisc, 
Franklin Iiibre·LamHex, Wilmington, Del. 
Isola"tite Mfg. Corp., Stirling, N,J. 
Jodee PlastiCS, Inc., Brooklyn, N.Y. 
Kidco, Inc." Medford,,~;J, .. " 
Lapp Insulator Div" Interpace Corp., 

LeRoy, N.Y." " ' 
Maryland Lava C9., Bel Air, Md. 
Modern Ind'i. Plastics, Dayton, Ohio 
Nat'l. Cer'llmic Co., Trenton, N.J. 
Norelcom Inds., Inc,; F:arrningdale;,N.Y. 
Phelps Dodge Comm,; North Haven, 

Conn, 
Porcelain Prods. Co., Carey, Ohio 
Rohf\Mfg. Co., ,Peoria, III, 
S & A Elctrns., Inc., Toledo, Ohio 

Insulators, Antenna Tower..,... 
See Insulators, Antenna 

Insulators, Bushing 
(MetallizedHee ,Bushhigs 

, -Vp12 ' 

Insuiators,Test & Battery 
Clip '" 

Dabum Elctrn .. & Cable Corp., Bronx; 
N.Y. ,',' ' 

Mueller Elee. Co., Cleveland, Ohio, , 
, P 2649 

ShowaMusen Kogyo C<~" Ltd., , 
Shlnagawa-Ku Tokyo 141,- Japan 

Smith, Herman H., Inc.; Bklyn., N.Y, 
AcCurate Elctms. Corp., Elyria, Ohio 
BimbechCo., Inc" Freeport, N.Y: 
KeystoneElctrns. CO,rp., New York, N.Y. 
Modem lrid'i. Plastics, cayton, Ohio 
Philmor9' Mfg. C9." Richmond Hill, N.Y, 
Whitaker Cable Corp., N. Kansas City, 
Mo.,', '" , .' 

, .. 

Integrated Circuit Packaging 
, Systems:-See Vo12. 
Integrated Clrcults-See 

Circuits, Integrated---"-Vol 2 

Integrators; , 
Electro-Mechanical-
See Vol 1 ' , 

Integrators,Electronic-
See Vol 1 . " , 

Integrators, Mechanlcal
See Vol 1 

Integrators,Optlcal-" 
See Vol 1 

Intensifiers, Image-see Vol 2 

Intercommunication Systems 
(Industrial}-,-See Vol 1 

Interferometer Systems-
See Vol 1 

Interlocks-See Connectors, 
Interlock 

Intermodulatlon Analyzers
See Analyzers, 
Intermoduiation-Vol 1 

Interrogator Equipment:-See 
Receivers; Transmitters; etc. ' 
-Vol 1 

Intervalometers-See Timers 
-Vol 2 

Inverters, D-C To A-C, D-C To 
D-C:-See Vol 1 

Ion Traps-See Vol 1 

Ionization Chambers-"-See 
Chambers, ,Ionization-Vol 1 

Irons, Soldering-See 
Soldering Irons 

Isolators, D-C Signal-
See Vol 1 

Isolators, Line-5ee Vol1 

Isolators, Microwave (All ' 
Types}-,-See Vol 2 

Isotopes, Radioactive-5ee 
Sources, Radioactive-Vol 1 

Jack Adapters (All Types) 
Bendix, Franklin, Ind. 
Daburn Elctrns. " Cable Corp., Bronx, 
, N.Y.-
GC Elclms., Rockford"III ............. p 2629 
Pomona Elclms. Co., Inc., Pomona, Cal. 

p 2654,2657·~60,2663,2667,2666,2671 
Rye Inds., Inc., Mamaroneck, N.Y." 

p 2708 
Sealectro Corp., Mamaroneck, N.Y, 

Showa'Musen Kl:)gyo Co., Ltd., 
p 2709 

Shlnagawa-Ku Tokyo 141; Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Trimm, Inc., Libertyville, Iii ........... p 2718 
Trompeler Elclrn .. , Chatsworth, Cal. 

, p 2719 
Vector Elclrn. Co., Inc., Sylmar, Cal. 

p 2722 
, Aecurate Elctrns, Corp" Elyria, Ohio 

Americon Corp .. Waltham, Mass: 
'Astrolab Inc" Unden, N J 
'Barker Prods. Co., Saugus, Mass: 
Bimbach Co., Inc" Freeport, N.Y. 
Blonder·Tongue 'Labs" Inc., Old Bridge, 

N.J. 
Cam-Lok Div" Cincinnati, Ohio 
EV/Game, Inc,. Freeport, N.Y. 
Kings Elctrns;, Tuckahoe, N.Y. 
MI-KRO Connector Div., Long Islarid City, 

N.Y, ' 
Multi Media Engrg., Inc., Rockville, Md. 
Phil more Mfg. Co., Richmond Hill, N.Y, 
Shigoto Inds., Ltd., New York, N.Y. 
Staffall, Inc., Providence, R.I. 
Switchcraft;,lnc;; Chicago, III. 
Tru-Connector Corp .. Peabody, Mass, 
Whistler Elctrns., Inc., Northridge, Cal. ' 
Workman ,Elctm, Prods., Inc., Sarasota, 

Fla. 

Jack Covers 
Showa Musen Kogyo CO., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
Virginia Panel Corp., Waynesboro, Va. 
Aslrolab Inc., Linden, N .I, ' 
Cam-Lok Div., Cincinnati; Ohio 
Jan Hardware Mfg. Co.,. Inc., Long Island 

City, N,Y. '", " 
Keystone Elctms. corp., New York, N,Y .. 
Kings Elctrns., Tuckahoe, N,Y" 
Mid·West Metal PrOds., Kansas City, 

Kans, 
Neptune Elctms. Co., New York, N.Y. 
Switchcraft, Inc., Chicago, III, 
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Tru·Connector Corp., Peabody, Mass. 
Waldom Elctrns.,.lnc., Chicago, III. 
Whistler Elctrns., Inc., Northridge, Cal. 

Jack Panel Assemblies & 
Accessories-See' Panels, 
Jack 

Jack (All Types)-Also See 
Connectors 

ADC Prods., Minneapolis, Minn. 
p 251-1,2513,2514 

Amp Inc., Harrisburg, Pa. 
Amphenol Ind'i. Div., Chicago, III. P 2542 
Amphenol RF Div., Danburry, Conn. 

p 2520,2521,2523·2528,2534-2536 
Amphenol Sales Div., Broadview, III. 

p 2520,2521,2523-2528,2534-2536,2542 
Augat Inc., Attleboro, Mass. 
Bames Corp., Lansdowne, Pa. 
Bendix, Franklin, Ind. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
EBY, Hugh H. Co., Phila., Pa ....... p 2620 
Elctm. Molding Corp., Woonsocket, R.I. 

p 2626 
Electrospace Corp., Westbury...... p 323 
GC Elctms., Rockford, III ............. P 2629 
Johnson E. F. Co., Waseca, Minn. 

p 2642,2643 
Jones Hiram Elctms., No. Hollywood, 

Cal. .................................................. p 2635 
National Tel·Ttonlcs Corp., Great Neck, 

N.y ................................................... p 2650 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p 2660,2663,2667,2670,2671 
Raythaon Co.; Quincy, Mass. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 

p 2709 
Showa Musen Kogyo Co.; Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
p 2715 

Smith, Herman H., Inc., Bklyn., N.Y. 
p 2716 

Trimm, Inc., Libertyville, III ........... p 2718 
Trompeter Elctms., Chatsworth, Cal. 

p 2719 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Virginia Panel Corp., Waynesboro, Va. , 
Accurate Elctrns. Corp., Elyria, Ohio 
Amatom Elctrn. Hardware, New Rochelie, 

N.Y. 
Americon Corp., Waltham, Mass. 
Aslrolab Inc., Linden, N J 
Audio Accessories, Inc., Gilsum, N.H. 
Auto·Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cam·Lok Div., Cincinnati, Ohio 
Cambridge ThermioniC, Cambridge, Mass 
Carter Precision .Elec. Co., Skokie, III. 
Cinch Mfg. Co., Elk Grove Village, III. 
Components Specialties, Inc., Freeport, 
~.Y. 

Cooke Engrg. Co., Alexandria, Va. 
EV/Game, Inc., Freeport, N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Federal Screw Prods., Inc., Chicago, III. 
General Radio Co., Concord, Mass. 
GTE Automatic Elec., Northlake, III. 
Hypertronics Corp., Watertown, Mass. 
Javex Elctrns., Cherry Valley, Calif. 
Jerrold' Elctrns. Corp., Philadelphia, Pa. 
Keystone Elctrns. Corp., New York, N.Y. 
Kings Elctrns., Tuckahoe, N.Y. 
Methode Elctrns., Inc., Chicago, III. 
MI~KRO Connector Div., Long Island Cily, 

N.Y .. 
Microdot Inc., S. Pasadena, Calif. 
Molex Prods. Co., Downers Grove, III. 
Neptune Elctrns. Co., New York, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Phelps Dodge Comm., l':Iorth Haven, 

Conn. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Porter, HK, Inc., Somerville, Mass. 
Rystl Elctms. Corp., N. Miami Beach, Fla .. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Stattall, Inc., Providence, R.1. 
Standard Elee. Time Corp., Springfield, 

Mass. 
Stromberg Carlson Corp., Rochester, N.Y. 
Superior Elec., Bristol, Conn. 
SWitchcraft, Inc., Chicago, III. 

Teledyne Positive Connector, Ansonia, 
Conn. 

Tru·Connector Corp.; Peabody, Mass. 
U.S. Terminals, Inc., Cincinnati, Ohio 
Whistler Elctrns., Inc., Northridge, Cal. 
Whitso, Inc, Schiller Park, III. 

Jacks, Banana 
Connector Corp., Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III. 
National Tel· Tronlcs Corp., Great Neck, 

N.Y. 
Raytheon Co., Quincy, Mass. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa·Ku Tokyo 141, Japan 
Cambridge Thermionic, Cambridge, Mass 
Cinch Mfg. Co., Elk Grove Village, III. 
DonMar Prods., Inc., Denver, Colo. 
'Eby Sis. Co., Jamaica, N.Y. 
Ercona Corp., Bellmore, N.Y. 
General Radio Co., Concord, Mass. 
Litton Inds., Van Nuys, Calif. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Rex Rheostat & Co., Roosevelt, N.Y. 
Robinson-Nugent, New Albany, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 

Jewels, Instrument Bearing-
See Bearings & Assemblies, 
Jewel 

Jigs And Fixtures, Chassis & 
Circuit Board-->-See Vol 1 

Joint Compounds, 
Semiconductor-See 
Coatings, Heat Conductive 

JOints, Ball & Socket 
General Elec., Richmond Hgts., Ohio 
General Hardware Mfg. Co., New York, 

N.Y. 
Gries Reproducer Co., New Rochelle, N.Y. 
Ind'l. TectoniCS, Ann Arbor, Mich. 
Lear Siegler, Inc., Santa Monica, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Syncor Prods. Co., Inc., Malden, Mass. 
Wolfson, P.J. Co., New Rochelle, N.Y. 

JOints, Rotary, Microwave-
See Vol 2 

Jumpers, Bonding 
Consolidated Wire 8. Assoc. Corps., 

Chicago, III. 
Janco Corp., Burbank, Cal ........... p 1930 
Estes Engrg. Co., Gardena, Calif. 
Excel Specially Corp., Chicago, III. 
Helitronics Corp., Newark, N.J. 
Spring City Elec. Mfg. Co., Spring Cily, 

Pa. 
Whitaker Cable Corp., N. Kansas Cily, 

Mo. 

Jumpers, Circuit Board 
Augat Inc., Attleboro, Mass. 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Digital Equip. Corp., Maynard, Mass. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Pomona Elctms. Co., Inc., Pomona, Cal. 

p 269t,2693 
,Smith, Herman H., Inc., Bklyn., N.Y. 

p 2716 
'Virginia Panel Corp., Waynesboro, Va •. 

, p 2723 
iAmerican Elec. Cable Co., Holyoke, Mass. 
I Anritsu Electric Co., Ltd., Tokyo, Japan 
'Beman Mfg., Inc., New Cumberland, Pa. 
Connectrol Corp., New York, N Y 
Flexible CirCUits, Inc., Warrington, Pa. 
Keystone Elctms. Corp .• New York, N.Y. 
Malco Mfg. Co., Chicago, III. 
Manger Elec. Co., .Inc., Stamford, Conn. 
Robinson·Nugent, New Albany, Ind. 
Zippertubing Co., Los Angeles, Calif. 

Jumpers, Wire, Termlnated-
See Cords, Patch 

Junction Boxes-See Boxes, 
Junction & Wall Plate 

Labels, Pressure-Sensitive 

Keyboards, Alpha-Numeric
See Vol 1 

Keyboards, Decimal-
See Vol 1 

Keyers & Couplers-See Vol 1 

Keys, Telegraph-See Vol 1 

Kits, Antenna (For Engineers) 
-See Vol 1 

Kits, Breadboarding (For 
Engineers)-See Vol 2 

Kits, Cable-End Sealing 
Applied Plastics Co., EI Segundo, Cal. 
Cam·Lok Div., CinCinnati, Ohio 
Communications Tech. C.orp., Los 

Angeles. Cal. 
Conap, Inc .• Allegany, N.Y. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Hardman Inc., Belleville, N.J. 
Hysol Div., Olean, N.Y. 
Isochem Resins Co., Lincoln, R.I. 
Phelps Dodge Comm., North Haven, 

Conn. 
Stauffer·Wacker Silicone Corp., Adrian, 

Mich. 
3M Co., SI. Paul, Minn. 
Tra-Con, Inc., Medford. Mass. 

Kits, Computer-See Vol 1 

Kits, Marking (Dial, 
Instrument,. Equipment, 
etc.)-See Vol 2 

Kits, Potentiometer 
Dale Elctrns., Inc., Yankton, S.D. 
New England Instr., Natick, Mass. 
Ferranti Ltd., Hollinwood, Lancs., England 
Keltron Corp., Waltham, Mass. 

Kits, Power Supply-See Vol 1 

Kits, Printed Clrcuit-
See Vol 2 

Kits, Programming Board 
LVC Ind's., Inc., Corona, N.Y ....... P 2617 
(NES) Nationwide Elctrn. Sys., Itasca,' 

III. 
Hughes Aircraft Co, Culver Cily, Cal. 
Soltec Corp .• No. HollyViood, Cal. 

Kits, Pump;-See Vol 1 

Kits, Recelver-See Vcil1 

Kits, Shielding 
Ferronlcs, Inc., Fairport, N.Y ....... P 2757 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Estes Engrg. Co., Gardena, Calif. 
LectroMagnetics, Los Angeles, Cal. 
Russelllnds., Inc., Lynbrook. N.Y. 

Kits, SWitch Assembling-' 
See Vol 2 

Kits, Terminal 
Alco Elctrn. Prods., Lawrence, Mass. 

Kits, Test Equipment
See Vol 1 

Kits, Training Aid 
Arra Inc., Bayshor'e, N.Y. 
Automatic Coli, New Hyde Pic., N.Y. 
Caddel·Burns Mfg. Co., Inc., Mineola, N. 

Y. 
Digital Equip. Corp., Maynard, Maas. 
RCA Elctrns. Comps., Harrison, N.J. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal 
A C Electronics Co., Santa Monica. Cal. 
Allied Elctms. Corp., Chicago, III. 
ATV Research, Dakota Cily, Neb. 
Avery Prods. Graphics Div., Santa Ana. 

Calif 
Broadview Inds. Corp., Hempstead, N.Y: 
Buck Engrg. Co., Farmingdale, N.J. 
Burtek, Inc., Tulsa, Okla. 
Center For Technical Development, 

Louisville, Ohio 
Components Specialties. Inc .• Freeport. 

N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Ealing Corp., Cambridge, Mass. 
Eastern Specially Co., Philadelphia, Pa. 
Eico Electronic Instrument Co., Inc., ' 

Brooklyn, N.Y. 
Electraid. Inc .• Cambridge, Mass. 
General Elctrn. Labs., Boston, Mass. 
Gillette Elctrn. Prods. Co., Beverly, N.J. 
Heath Co., Benton Harbor, Mich. 
Hughes Aircraft Co. Culver Cily. ·Cal. 
Lockheed Aircraft Svce., Special Devices 

Div., Ontario, Calif. 
Magnetic Sys. & Inslrs., Worcester, Mass. 
Magnetics Sys. & Instrs .. Worcester. 

Mass. 
McElroy Elctrns. Corp., Shirley, Mass. 
Microlab/FXR, Livingston, N.J. 
Neptune Elctrns. Co., New York, N.Y. 
Philmore Mfg. Co .• Richmond Hill, N.Y. 
PIC Design Corp., Ridgefield .. Conn. 
PRD Elctrns., Inc., Westbury, N.Y. 
Rank Precision Inds., W. Nyack. N.Y. 
Reflectone, Inc., Stamford, Conn. 
Stark Elctrn. Instrs., Ltd., Ajax, Onl., 

Canada 
Techni·Tool, Inc., Philadelphia, Pa. 
Technical Consultants Corp., Ellingt!!n. 

Conn. 
Viewleic, Holbrook, N.Y. 
Worner Elctrn. Devices, Rankin. III. 

Kits, Transistor Mountlng-
See Pads, Transistor 
Mounting-Vol 2 

Knives.& Knife Sets 
Clrcon Corp., Goleta, Cal. 
American Safely Razor. Staunton, Va 
Channellock, Inc., Meadville, Pa. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander & Co .• New York, N.Y. 
Janel, Inc., Stirling, N.J. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Techni·Tool, Inc., Philadelphia, Pa. 
Uber Grafic Instrs., Palo Alto. Calif. 
Xcelite, Inc., Orchard Park, N.Y. 

p 1646 Knobs-See Vol 2 
Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass ......... p 1536 
Circon Corp., Goleta, Cal. 
ETC, Inc., Cleveland, Ohio 
Vaco Prods. Co., Chicago, III. 
Accurate Elctrns. Corp., Elyria, Ohio 
American Pamcor, Inc., Paoli, Pa 
Burndy Corp., Norwalk, Conn. 
Cam·Lok Div., CinCinnati, Ohio 
Cambridge Thermionic, Cambridge, Mass 
Hottman Engrg. Co., Anoka, Minn. 
Hollingsworth Solderless Terminal, 

Phoenixville. Pa. 
Hughes Aircraft Co, Culver Cily, Cal. 
Ico/Rally, Palo Alto, Cal. 
Keystone Elctrns. Corp., New York, N.Y. 
Magnum Elec. Corp., Erie, Mich. 
Square D Co .• Park Ridge, III. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., St. Paul, Minn. 
Waldom Elctrns., Inc., Chicago, III. 
Whitaker Cable Corp., N. Kansas Cily, 

Mo. 

Klystrons, Solid State, 
Microwave-See Vol 2 

Klystrons, Tube-See Tubes, 
Klystron-Vol 2 

Labels, Pressure-Sensitive 
Datak Corp., PassaiC, N.J ............. p 1445 
Display Devices, Inc., Encinitas, Cal. 

. Acme Model Engrg. Co., Ridgefield, N.J. 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Avery Prods. Graphics Div., Santa Ana, 

Calif 
Best Mfg. Co .• Kansas City, Mo. 
Bishop Graphics, No. Hollywood, Cal. 
Brady, W.H. Co., Milwaukee, Wisc. 
By·Buk Co., Los Angeles. Calif. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Cryptographies, Inc., New York, N.Y. 
Decalcraft, Hatfield, Pa. 
Dennison Mfg .• Framingham, Mass. 
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Labels, Pressure-Sensitive (cont'd) 
Electro. Chemical Engraving Co., Bronx, 

N.Y. . . 
Ever Ready Label Corp., Belleville, N.J. 
GM Nameplate, Inc., Seattle, Wash. 
Graphtex .Inc., Lodl, NJ 
Hermes Plastics, Inc., New York, N.Y. 
Industrial Commerce, Forest Hills, NY; 
LabelonCorp., Canandaigua, N.Y. 
M~g~r EI4!C. Co., Inc., Stamford, Conn. 
Milster Tape Printers, Inc., Chicago, III. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. . 
Metalcraft, Inc., Mason City, Iowa 
Metalphoto Corp., Cleveland, Ohio 
Miller Dial, EI Monte, Calil. 
Monarch Marking Sys., Dayton, Ohio 
NIP Co., Temple City, Cain. . 
Norgus Silk Screen Co., Inc., Clifton, N.J. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. .'. 
Photo Chemical Prods. Cal., Santa 

Monica, CaL 
Seton Name plate Corp., New Haven, 

Conn. 
Silicocks·Milier Co., Maplewood, N.J. 
Star Enterprises·Div., Lowell, Mass. 
Tapecon, Inc., Rochester, N.Y. 

. Teknl·Labels Co., Van Nuys, Calil. 
Thomas & Betts Co., Elizabeth, N.J. 
3M Co., SI. Paul, Minn. 
Topflight Corp., York, Pa. 
Uniroyal,lnc., New York, N.Y. 

Labels, Temperature 
,ndica~insr-see Vol 2 

laboratories, Mobile & Field 
-See Vol 1 . 

laboratories, Testing-See 
. Services, Electrical 
. Measurement; Services 
Environmental Testing 

Laboratory Fumitur~ee 
Benches, .Consoles, Stools, 
Tables (Lab and Shop) 

laCing, Cllbl&'-See Cords & 
Tapes, Lacing 

Lacquer-See Insulating 
Compounds, Lacquer 

laminar Flow Work Stations . 
-See Work Stations-Vol 1 

Laminates, Metal Clad 
Engelhard Minerals & Chem., Murray 

HIH, N.J. . 
Alloys'Unlimlted, Inc., Encino, CallI. 
Alpha Metals, Inc" Jersey City, N.J. 
Aluminum Cp. America, Pittsburgh, Pa. 
American Nickeloid Co., Peru, III. 
American Silver Co. Div., Flushing, NY. 
Brand·Rex Co., Willimantic, Conn. 
Budd Co" Philadelphia, Pa. 
Burlingt90 Opers. Diy., Burlington, Mass. 
Cadilac Plastics & Chems., Detroit, Mich. 
Central Pla!!lics Dists., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Custom Materials, Inc., Chelmsford, MaSs. 
Devco Engrg., W. Caldwell, N.J. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del, 
Electrica! Insulation Co., Inc., Copiague, 

N.Y. 
Eljay Corp., Columbia, Md. 
Fansteellnc., N Chicago, III. 
Flexible CirCUits, Inc.; Warrin\lton, Pa. 
Franklin Fibre·Lamitex, Wilmington, Del. 
General Elec., Coshocton, Ohio 
Improved Laminated Metal Co., 

Providence, Rl 
Injectorall e!ctms. Corp., Great Neck, N.Y. 
Insulating Fabricators, E. Rutherford, N.J; 
Kepro Clr. Sys., Inc., SI. Louis, Mo. 
Keystone Elctrns. Corp .. New York, N.Y. 
Laminair, Inc., Los Angeles, Calif. 
Laminated Sheet Prods., Millbury, Mass. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. . 
Long, T.J., Inc., Carle PI., N.Y. 
Met·L·Wood Corp .• Chicago, III. 
Mica Corp., Culver City, Calif. 
Molcjed Plastics Div., Cincinnati, Ohio 
Morgan Adhesives Co., Stow, Ohio 
Norplex Div. UOP, laCrosse, Wisc. 

NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila., Pa. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
. Plastic Assocs., Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa. 
Port Plastics, Inc., Montebello, Cal. 
Richardson Co., Des Plaines, III. 
Rogers' Corp., Rogers, Conn. 
Royal Inds, EI SegiJndo, Calif 
Sampson Elctms. Prods. Div., Chicago, III. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Semi Alloys, Inc., MI. Verno.n, N.Y. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
Tapecon, Inc., Rochester; N.Y .. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., SI. Paul, Minn. . 
U.S. Polymeric .. Stamford, Conn. 
Westinghouse Eisc., W. Mifflin, Pa: 
Westinghouse Elec., Blairsville, Pa. 

Laminates, Plastic 
Impregnated (Unclad) 

Abesto Corp., Bloomfield, N.J. 
Baer, N.S. Co., Hillside, N.J. 
Best Mfg. Co., Kansas City, Mo. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Budd Co., Philadelphia, Pa. 
Cadilac PlastiCS. & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Chase & Sons, Inc., Randolph, Mass. 
Comco Plastics, Inc., Richmond Hill, N.Y. 
Custom Materials; Inc., Chelmsford, Mass. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Eljay Corp., Columbia, Md . 
Fansteel Inc., N Chicago, III. 
Franklin Fibre·Lamitex, Wilmington, Del. 
General Elec., Coshocton, OhiO 
Glastic Corp., Cleveland, Ohio 
Goodyear Aerospace rorp., Akron, Ohio 
Haysite Div., Erie, Pa. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bnonx, N.Y. 

. Isochem Resins' Co., Lincoln, R.I. 
Keystone Elctrns. Corp., New York, N.Y. 
Laminated Fabricators, San Bruno, Calil. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. 
McMillan Radiation Labs, Inc:, Ipswich, 

Mass. 
Mica Corp., Culver City, Calif. 
Molded Plastics Div., CinCinnati, Ohio 
NaIVar Corp., Rahway, N.J. 
Norelcom Inds .. , Inc., Farmingdale, N.Y. 
Norplex Div. UOP, laCrosse, Wisc. 
NVF Co., Yorklyn, Del. 
Penn Fibre & Specialty, Phila., Pa. 
Photo Chemical Prods. Cal., Santa . 

Monica, Cal. 
Plastic Assocs., Inc., Inwood; N.Y. 
Port PlastiCS, Inc., Montebello, Cal. 
Richardson Co" Des Plaines, III. 
Rogers Corp., Rogers, Conn. 
Royal Inds, EI Segundo, Cain 
Ryerson, J.T. & Son, Inc., Chicago, III. 
Silicocks·Miller Co., Maplewood, N .. J. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Stevens Prods., Inc., E. Orange, N.J. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div:, Trenton, N,J. 
3M Co., SI. Paul, Minn. 
U.S. PolymeriC .. Stamford, Conn. 
Westinghouse Elec:, W. Mifflin,. Pa. 

Laminations, Magnetic 
Recording Head 

Inte .... Tech. Grp.,.lnc" 
Irvlngion-on·Hudson, N. Y ........... P 2759 

SGL Inds., Inc., WestVille, N.J ... _ P 2774 
Alloys Unlimited, Inc., Encino;,Calif. 
American Silver Co. Div., FluShmg, NY. 
Buckbee·Mears Co., SI. Paul, Minn. 
Chemicai Micro Milling 'Co,. Camden, N.J. 
Dentronics. Inc., Hackensack, N.J. 
Hamilton Watch Co., Lancaster, Pa. 
Micro Science Assocs., Mt. View, Cal. 
Spruce Pine Mica Co Inc .. Spruce Pine, 

N.C; 
Tech·Etch, Inc., Hingham, Mass. 

PRODUCT INDEX & DIRECTORY (Vol. 3) 

Laminations, Transformer 8. 
Inductor . 

Arnold Engrg. cO., Marengo, III. 
p 2754,2755 

Inter-Tech. Grp., Inc., 
Irvlngton·on·Hudson, N.Y ........... p 2759 

Ogallala Elctms., Ogallala, Neb. 
. p 2754,2755 

SGL Inds., Inc., Westville, N.J •• ; .. P 2774 
Chemical Micno Milling Co, Camden. N.J. 
GTE Sylvania ·Inc., Danvers, Mass. 
Haydu Prods.,.lnc., Opa'Locka, Fla. 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
MagnetiCS, Inc .. Butler, Pa. 
Micro Science Assocs., Mt. View, Cal. 
MSL Steel Co., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Tech·Etch, Inc., Hingham; Mass. 
Tempel Steel Co., Chicago, III. 
Thomas & Skinner, Inc., Indianapolis, Ind. 

Lamp Adapters-See Vol 2 

Lamp Holders-See Sockets, 
Lamp & Lamp Assemblies
Vol 2 

Lamp Pullers-See Pullers, 
Lamp 

Lamps,Dial & Pilot, . 
Incandescent-See Vol 2 

Lamps, Electrolumlnescent
See Panels, 
Electroluminescent-Vol 2 

Lamps, EXCiter, PhotographiC 
-See Vol 2 

Lamps, Flashtub~eeVol 2 

Lamps, Glow-See Lamps, 
Neon--Vol2 

Lamps, Infrared-See Vol 2 

Lamps, Luminescent
See~012 

Lamps, Magnifying-See Vol 1 
Lamps, Mercury Vapor-

See Vol 2 

Lamps, Miniature & 
Subminiatur&'-See Vol 2 

Lamps, Neon-See Vol 2 

Lamps, Projection-See Vol 2 
Lamps, Solid Stat&'-See Vol 2 

Lamps, Stroboscopic-
See Vol 2 , 

Lamps, Tungsten . Halogen--
See Vol 2 

Lamps, Ultravlolet-See Vol 2 

Lamps, Xexon-See Vol 2 

Laser Energy Monitors-See ' 
Monitors, Laser Energy-:- _ 
Vol 1 

Laser Q Switches-See Vol 2 

Lasers, Gas-See Vol 1 

Lasers,Solid·Stat&'-See Vol 1 

Lead Assemblies .& 
Receptacles, High 
Voltage·Also See 
Connectors; Cable 
Assemblies 

Amp Inc., Elizabethtown, Pa .... _ p 251 B 
Amp Inc., Harrisburg, Pili. 

. Amphenol Connector Dlv.; Broadview, 
III. 

Dearbom Wire & Cable Co~ Rosemont, 
III. 

Rowe Inds., Dlv., Toledo, Ohio 
Accurate Elctrns. Corp., Elyria; Ohio 
Aircraft & Elctrn. Spec .. Plainfield, Ind. 
Argent Inds., Inc., Dayton, Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 

Cam·Lok Div., Cincinnati, Ohio 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
De Soto Elec. Prods., De Soto, Mo. 
Dielectric Sciences, Burlington, Mass 
Estes Engrg. Co., Gardena, Calif. 
Excel Specialty Corp., Chicago, III. 
General Lab. Assocs., Norwich, N.Y. 
Gore, W.L. & Assoes., Inc., Newark, Del. . 
Hobson Bros., Inc., Chicago, III. 
Industrial Elctm. Hardware, New York, 

N.Y. 
Jellron Prods., Hanover, N.J. 
Joy MIg. Co., New Phila., Ohio 
Kentrox Inds., Inc., Portland, Ore. 
Lectrodyne Sys. Corp., Philadelphia, Pa. 
Lynn Elctrns. Corp., Philadelphia, Pa. 
Morey Corp, Downers Grove, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Paraplegics Mfg., Bensenville, III. 
Rowe L. L. Co., Boston, Mass. 
Shigoto Ind~., Ltd., New York, N.Y. 
Varian Assocs.; Beverly, Mass. 
Varied Ind'i. Prods., Inc., Paterson, N.J. 
Vytell Corp., Arlington Hgts., III. 

Leads, Test-See Test Leads 
-Vol 1 

Lens Caps, Indicator Llght
See Caps, Lens, Indicator 
Light-Vol 2 

Lenses, Inspection-See 
Magnifying Glasses,. 
Inspection-Vol 1 

Lenses, Optical & Camera
See Vol 2 

Lenses, R·F.....:.see Vol 1 

Lenses, Readout & Display-'-' 
See Vol 2 

Light Sources, Isotope 
Excited-See Sources, Light 
-Vol 1 

lighting Equipment, 
Emergency-See Vol 1 

Lighting Equipment, Studio
See Vol 1 

Lighting Equipment, Tower
See Vol 1 

Lightning Arresters-See 
Arresters, Lightning-Vol 2 

Lights, Arc-See Vol 2 
Lights, Dial, Panel, Pilot, & 

Accessories--:See Vol 2 
Lights, Edge Lighting, panel-

See Vol 2 . , 

Lights, Indicator-See Lights, 
Dial, Panel, etc·Also See 
Readouts & Readout Devices 
-Vol 2 

Lights, Infrared-See Vol 2 
Lights, Inspectlon-See 

Lamps, Magnifying-Vol 1 

Lights, Neon,Test-See 
Lights, Press·To·Test-VoI2 

Lights, OIl·Tlght-See Vol 2 
Lights, Placard-See Lights, 

Dial, Panel, Pilot & 
Accessorieg..:....VoI2. 

Lights, Press-To· Test
See Vol 2 

Lights, StroboscopiC Source . 
-See Vol 2 

Lights, Ultraviolet-See Vol 2 
Limit Stops, Mechanical 
Metrfc Sys., Ft. WaHon BeaCh, Fla. 
Northfield Precision Insir. Corp., Island 

Pk., N.Y .......... __ ._ ... __ • __ ._._ ..... P 1625 
Planet Instr., Ft. Wayne, Ind. 
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Precision Mechanisms, Westbury, N.Y. 
p 1876 

Tapeawltch Corp. Amer., Farmingdale, 
N.Y. 

Analog General Corp., Oceanside, N.Y. 
Bowmar/AIi,lnc., Acton, Mass. 
Dynamic Gear, Ft. Lauderdale, Fla. 
Fumas Elec. Co., Batavia, III. 
Instru-Lec CorP., Mt. Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
McNally Bros. Mach. & Gear, Mipls., Minn. 
National Acme, Cleveland, Ohio 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
PIC Design Corp., Ridgefl8ld .. Conn. 
SECS, Inc., Long Island City, N.Y. 
Square 0 Co., Park Ridge, III. 
Sterling Instr., New Hyde Pk., NY 
Stop Components, Inc., Freeport, N.Y. 

Limiters, Current-See Vol 2 

Limiters, Microwave-
See Vol 2 

Limiters, Noise-See Vol 1 

limiters, Pulse-See Vol 1 

Limiters, Surge-See Vol 2 

Line Fault Locators-See 
Locators, Cable & Line Fault 
-Vol 1 

Line Stretchers, Microwave
See Microwave Line 
Stretchers-Vol 1 

Linear Displacement 
Indicators-See Indicators, 
Linear Displacement-Vol 1 

Liners. Tube Shield-See 
Shields, Tub&--'-Vol 2 

Lines, Slotted-See Slotted 
Lines, Microwave-Vol 1 

Links, Antenna-See Vol 1 

Links, Relay-See Vol 1 

Liquid Converters, Cryogenic 
-See Cryogenic Liquid 
Converters-Vol 1 

liquid Crystals-See Crystals, 
Liquid, Temperature 
Indicating-Vol 2 

liquid-Level Indlcators-See 
Indicators, Liquid-Level-Vol 2 

Load Cells-See Celis, Load
Vol 2 

Loads, Dummy-See Dummy 
Loads 

Loads, ElectroniC, 
Variable-Also See Dummy 
Loads-See Vol 1 

. Locators, Cable 8. Line Fault 
-See Vol 1 

Locators, Metal 
Addison Div., Mountainside, N.J. 
FRL, Inc., Belmont, Cal. 
Gardiner Elctrns., Phoenix, Ariz. 
General Dynamics, San Diego, Cat 
Indiana Gen'l.-Process Equip., Cudahy, 

Wisc. 
Infinetics, Inc., Wilmington, Del. 
Rank Precision Inds., W. Nyack, N.Y. 
Sensor Corp., Greenwich, Conn. 

Locators, Open-Short-
See Vol 1 

Locators, Pipe 8. Cable-See 
Locators, Metal . . 

Loudspeakers-See Speakers 
-Vol 1 

Louvers, Vents, 8. Windows 
(For Equlpment)-See 
Cabinets & Accessories, 
Metal . 

Lsi Clrcults-See Circuits, 
Large Scale Integration
Vol 2 

Lubricants-Also See Greases 
GC Elctrns., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y. 
Allaco Prods., Braintree, Mass. 
Atomergic Chemetals, Carle Place, N.Y. 
Bendix, Rochester, N.Y. 
Borden Chemical Co., Norristown, Pa. 
Caig Labs., Inc., Westbury, N.Y. 
Cerac, Inc., Butler, Wisc. 
Chemplast. Inc., Wayne, N.J. 
Chemtronics, Inc., Brooklyn, N.Y. 
DoAIl Co., Des Plaines. III. 
Dow Corning Corp., Midland, Mich. 
DuBois Chems., Cincinnati, Ohio 
Edwards High Vacuum, Grand Island, N.Y. 
Elctrn. Chemical Corp., Jersey City, N.J. 
Elctm. Space Prods., Los Angeles, Cal. 
Fluoro Plastics, Phila., Pa. 
General Elec. Co., Waterford, N.Y. 
Houghton, E.F. & Co., Philadelphia, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Humble Oil & Refining Co., Houston, Tex. 
Kano Labs., Inc., Nashville, Tenn. . 
Loctite Corp., Newington, Conn. 
LPS Research Labs., Los Angeles, Cal. 
MacDonald & Co., Glendale, Calif. 
Miller, Harry Corp., Philadelphia, Pa. 
Miller-Stephenson Chem. Co., Inc., 

Danbury, Conn. 
Nye, William F., Inc., New Bedford, Mass. 
Plasmadyne, Santa Ana, Calif. 
Poxylube, Indianapolis, Ind. / 
Pro-Chem, Inc., Cleveland, Ohio 
Ram Chems., Gardena, Calif. , 
Rawn Co., Inc., Spooner, Wisc. 
Richardson Co., Des Plaines, III. ' 
Royal Inds, EI Segundo, Calif 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
Stauffer-Wacker Silicone Corp., Adrian, 

Mich. 
Stevenson-Bra & Co., Inc., Phila., Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Lugs-See Terminals, Lug 

Luminescent Chemicals-See 
Chemicals, Luminescent 

Luminous Paints-See Paints, 
Luminous 

LVDT-See Transducers, 
Displacement-Vol 2 

Machines, Axial Lead 
Straightening, Automatic
See Vol 1 

Machines, Balancing-See 
Balancing Equipment-Vol 1 

Machines, Blueprlnt-See 
Blueprint Machines 

Machines, Chemical MIlIlng
See Vol 1 

Machines, Cleaning-Also See 
Cleaners, Ultrasonic; 
Machines, 
Vapor-Degreaslng-
See Vol 1 

Locks, Dial 8. Shaft-See Vol 2 Machines, Coli-Winding
See Vol 1 

Logic Clrcults-See Cards, 
. LogiC Circuits, Integrated 

Modules, Logic-Vol 1 
Machines, Coli-Winding, 

Toroidal-See Vol 1 

Machines, Polishing & Buffing 
Machines, Component 

Handling 8. Feeding
See Vol 1 

Machines, Component . 
Inserting-See Vol 1 

Machines, Component Lead 
Cleaning-See Vol 1 

Machines, Crimping-See 
Tools, Crimping 

Machines, Crystal 
Manufacturing-See Vol 1 

Machines, Cutting-See Vol 1 

Machines, Deflashlng-
See Vol 1 

Machines, Degreaslng, Vapor 
-See Machines, 
Vapor-Degreasing-Vol 1 

Machines, Drying-See Vol 1 

Machines, Electrical 
Discharge-See Vol 1 

Machines, Encapsulating
See Vol 1 

Machines, Engraving 8. 
Profillng-See Engraving & 
Profiling Equipment-Vol 1 

Machines, Etching, Printed 
Circuits-See Vol 1 

Machines, Eyeletinstalllng--'
See Vol 1 

Machines, Helixlng Lathe
See Vol 1 

Machines, Reel Packaging
See Vol 1 

Machines,· Resistance Also 
See Resistance Adjusting 
Equipment For Hybrid 
Microcircuits-See Vol 1 

Machines, Riveting-See Vol 1 

Machines 8. Accessories, 
Semiconductor 
Manufacturlng-See Vol 1 

Machines, Shock Testing-
See Testers, Shock-Vol 1 

Machines, Sleeve Cutting-
See Vol 1 . 

Machines, Solderability 
Testing-See Vol 1 

Machines, Solderlng-See 
Soldering Equip.-VoI1 

Machines, Sorting-See Vol 1 

Machines, Spinner, 
Photo-Resist-See Vol 1 

Machines, Swaging-See Vol 1 

Machines, Tape Winding
See Vol 1 

Machines, Tape Winding, 
Toroidal-See Vol 1 

Machines, Terminal Installing 
-See Vol 1 

Machines, Transistor 
Assembling-See Vol 1 

Machines, Hermetic Sealing- Machines, Ultrasonic Bonding 
See Vol 1 -See Vol 1 

Machines, Hot-Stamping
See Vol 1 

Machines, Impregnating
See Vol 1 

Machines, Induction Heating 
(Electronic)-See Vol 1 

Machines, Lead Cutting 8. 
Forming-See Vol 1 

Machines, Marking 8. 
Numberlng-See Vol 1 

Machines, Mask Alignment 8. 
Exposure-See Vol 1 

Machines, Material Handling 
(Electronic Control}--
See Vol 1 

Machines, Metallizing, 
Vacuum-See Deposition 
Equipment, Vacuum-Vol 1 

Machines, Measurlng
See Vol 1 

Machines, Parts Cleanlng
See Machines, Cleaning
Vol 1 

Machines, Plastic Molding-
See Vol 1 

Machines, Platlng-See Vol 1 

Machines, Polishing 8. Buffing 
Hacker Instrs., Inc., W. Caldwell, N.J. 
Hoffman, P.R. Co. Div., Carlisle, Pa. 
Laser Technology, Inc., N. HollyWood, 

Calif. 
LEA Mfg. Co., Waterbury, Conn 
Techni-Tool, Inc., Philadelphia, Pa. 

Machines, Printed Circuit 
Drilling 8. Punching
See Vol 1 

Machines, Punchlng
See Vol 1 

Machines, 
Vapor-Degreasing-Also See 
Cleaners, UltrasoniC-
See Vol 1 

Machines, Vibration Fatigue 
Testing-See Vibration Test 
Systems-Vol 1 

Machines, Wafer Alignment
See Machines, Mask 
Alignment & Exposure-Vol 1 

Machines, Whiteprint-See 
Whitepr~nt Machines 

Machines, Wire Marking, 
Hand 8. Automatic-See 
Wire Marking Machines
Vol 1 

Machines, Wire Measuring 8. 
Cutting-See Wire 
Measuring & Cutting 
Machines-Vol 1 

Machines, Wire 
Wrapping-Also See Wire 
Wrapping Tool5--'-8(;1e Vol 1 

Macroscopic Equip.-See 
Magnifying Glasses, 
Inspection-Vol 1 

Magnetic Analyzers-See 
Analyzers, Magnetic-Vol 1 

Magnetic Core Testers-See 
Testers, Magnetic Core
Vol 1 

MagnetiC Disc Storage 
Systems-See Vol 1 

Magnetic Field Indicators
See Indicators, MagnetiC 
Field-Vol 1 

MagnetiC Foll-See Foil, 
Magnetic 

eeml1971 (Vol. 3) For addresses see YELLOW SECTION 2063 



Magnetic Iron Oxides 
Magnetic Iron Oxides 
Astro,Science, S. EI Monte, Cal. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Cities Service Co., New York, N.Y. 
Pfizer·Minerals, New York, N.Y. 

Magnetic Recording Tape-
See Tapes,' Recording 
Magnetic-Vol 1 ' 

Magnetic Shields & Materials 
-See Shields, Magnetic 

Magnetic Tape Recorders
See Recorders, Magnetic 
Tape-Also See Data 
Recorders-Vol 1 

Nlagnetlzers-See Vol 1 

Magnetometers-See Vol 1 

Magnetoreslstors, Hall"':' 
See Vol 2 

Magnetron Testers-See 
Testers, Magnetron-Vol 1 

Magnetrons-See Tubes 
Magnetron-Vol 2 ' 

Magnets, Electromagnetic. 
Ogallala Elctrns., Ogallala, Neb. 
Systron-Donner Corp., Concord, Cal. 

p 565 
Systron-Donner A.lpha Diy., Oakland, 

Cal. .................................................... p 565 
Systron-Donner Concord Instr. Diy., 

Concord, Cal. .................................. p 565 
Systron-Donner Kruse Elctrns. Sub., 

Mountain View, Cal .......... _ ...... _ ••• p 565 
Tohok,u Metal Inds., Ltd., Tokyo, Japan 
Advanced Kinetics, Costa Mesa, Calif. 
An~is, R.B. Co., Indianapolis, Ind. 
A.P.w. Co., Inc., Rockaway, N.J. 
Barger Corp., Sunnyvale, Cal. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City, Cal. 
Electroid Co., Union, N.J. 
High Voltage Engrg. Corp., Burlington, 

Mass. . 
Indiana Gen'l.-Process Equip., Cudahy, 

Wisc. 
Magnetic Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. 
Permanent Magnet Co., Inc., Indianapolis, 

Ind. 
Process & Instrs. Corp., Brooklyn, N.Y. 
Renco Elctrns., Inc., Hicksville, N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Texas Instruments, Dallas, Tex. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Analytical Instr., Palo Alto, 

Cal. 
Westinghouse Elec., Pittsburgh, Pa. 

Magnets, Focusing-See 
Magnets, Permanent 

Magnets (Lab Type) 
ISC Magnetics DiY., Huntington, N.Y. 
RFL Inds~ Instr. Diy., Boonton, N.J. 

. p 554 
SystroQ-Donner Alpha DiY., Oakland 

cal. ' 
Coil Co. of Amer., Northvale, N.J. 
Crucible Steel Corp., Pittsburgh, Pa. 
Delta Elctrn. Control, Costa Mesa, Cal. 
Dura MagnetiCS, Inc., Sylvania' Ohio 
Ealing Corp., Cambridge, Mas~. 
General Hardware Mfg. Co., New York, 

N.Y. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
MagnetiC Sys. & .Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. 
Maryland Magnet Co., Randallstown, Md. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Varian Assocs., Palo Alto, Cal. ' 
Varian Assocs., Analytical Instr.; Palo Alto, 

Cal. 

Magnets, Permanent . 
Allen-Bradley Co., Milwaukee, Wisc. 
Arnold Engrg. Co., Marengo, lII.p 

2754,2755 . 
Bell, F.W., Inc., Columbus, Ohio 
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Engelhard Minerals & Chem., Murray 
Hili, N.J. 

Ferronics, Inc., Fairport, N.Y •• _". p 2757 
General Elec. Co., Schenectady, N.Y. 

. . p 2758 
Ogallala Elctms., Ogallala, Neb. 

p 2754,2755 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Barger Corp., Sunnyvale, Cal. 
Barker Elec. SiS., Ship Bottom, NJ 
Bunting Magnetics Co., Franklin Park, III. 
Ceramic MagnetiCS, Inc., Fairfield, N.J. 
Commander Labs., Inc., Escondido, Calif. 
Crucible Steel Corp., Pittsburgh, Pa. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Dura Magnetics, Inc., Sylvania, Ohio 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
General Hardware Mfg. Co., New York, 

N.Y. 
General Sci. Equip., Phila., Pa. 
Hamilton Watch Co., Lancaster, Pa~ 
Indiana Gen'l.·Process Equip., Cudahy, 

Wisc. 
Magnetic Core Corp., Newburgh, N.Y. 
Magnetic Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Inslrs., Worcester, 

Mass. 
Magno-Ceram Co., S. Plainfield, N.J. 
Maryland Magnet Co., Randallstown, Md. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Moody Machine Prods. Co., Inc., 

Providence, RJ . 
Mullard, Inc., Farmingdale, N.Y. 
National Moldite, Newark, N.J. 
Permag Corp., Jamaica, N.Y. 
Permanent Magnet Co., Inc., Indianapolis, 

Ind. • 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
R·Columbia Prods., Inc., Highland Park, III. 
Reed Switch Dev., GreenWich, Conn. 
Sel-Rex Corp., Nutley, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Stackpole Carbon Co., Magnet Div., Kane, 

Pa. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Thomas & Skinner, Inc., Indianapolis;lnd. 
3M Co., St. Paul, Minn. 
3M Co., Cincinnati, Ohio 
Trico Fuse Mfg. Co., Milwaukee, Wisc. 
Varian Assocs., Palo Alto, Cal. 

Magnets, Superconductlng 
Advanced Kinetics, Costa Mesa, Calif. 
American MagnetiCS, Oak Ridge, Tenn. 
Andonian Assocs., Inc., Waltham, Mass.' 
Barger Corp., Sunnyvale, Cal. 
Crucible Steel Corp., Pittsburgh, Pa. 
Gardner Cryogenics Corp., Bethlehem, Pa. 
General Elec: ·Co., W. Lynn, Mass. 
Magnetic Sys. & Instrs., WorCester, Mass. 
MagnetiCS Sys: & Instrs., Worcester, 

Mass. 
Oxford Instr. Corp., AnnapOlis, ·Md. 
Rol·a·chart Div., Somerset, Cal.' 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Pittsburgh, Pa. 

Magnifying Glasses, 
Inspection-Also See Lamps 
Magnlfying-See Vol 1 ' 

. Marker Strips-See Strips 
Marker & Fanning , 

Markers, Dry Transfer-See 
Kits, Marking-Vol 2 . 

Markers, Identification-See 
Labels; Nameplates 

Markers, Luminous-See Vol. 2 

Markers, R-F-See Generators 
Marker .' 

Markers, Terminal-See Kits 
Marking, etc.-Vol 2 ' 

Markers, Wire, T.ab & Sleeve 
-See Wire Markers . 

Marking Inks-See Inks 
Marking , 

Masers-See Vol 1 
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Mask Alignment & Exposure Custom Comps., Fairfield,' N.J. 
Systems-See Machines Custom Components, Inc., Caldwell, N.J: 
Mask Alignment & Exposure Custom Materials, Inc., Chelmsford, Mass. 
-Vol 1 Emerson & Cuming,lnc., Canton, Mass. 

Masking Films-See Films 
Masking-Vol 1 ' 

Ferroxcube Corp., Saugerties, N.Y. 
Hughas Aircraft Co, Culver City, Cal. 
Magnetics, Inc., Butler, Pa. 
Magno·Ceram Co., S. Plainfield, N.J. 

Masks, Aperture, Color TV- MaterialS Resch. Corp., Orangeburg, N.Y. 
See Vol 1 . Mullard, Inc., Farmingdale, N.Y. 

Masks, Fabrication, 
Deposition-See Services, 
Mask Making 

National Moldlte, Newark, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Permag Corp., Jamaica, N.Y. 
PflZer·Minerals, New York, N.Y. 
Q.uartzite Procassing, Inc., Malden, Mass. 

Masts, Antenna-See Antenna SIemens Corp., Comps. Div., Iselin, N.J. 
Towers & Supports-Vol 1 Stackpole Carbon Co., Elctrn. Comps. 

Material Thickness Indicators 
-See Indicators, Material 
Thickness-Vol 1 

Materials, Acoustic, 
Sound-Absorbing 

Acoustone Corp., Brooklyn, N.Y. 
Air-O·Plastik Corp., Carlstadt, N.J. 
AMBAC Inds., Garden City, N.Y. 
Ameriqan Smelting & Refining Co., New 

York, N.Y. . 
Barry Controls, Watertown, Mass. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Division Lead Co., Summit, III. 
GAF Corp., New York, N.Y. 
Hardman Inc., Belleville, N.J. 
Hartley Prods. Coip., Hohokus, N.J. 
Hecht Rubber Corp., Jacksonville, Fla. 
Johns·Manvilie Sis. Corp., New York, N.Y. 
Lord Mfg. Co., Erie, Pa. . 
Owens-Corning Fiberglas, Toledo, Ohio 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Ray Proof Corp., Norwalk, Conn. 
3M Co., St. Paul, Minn. 
Whittaker Corp., Los Angeles, Cal. 

Materials, C.onductive Plastic 
Computer InstrB., Hempstead, N.Y. 
New England Instr., Natick, Masa. 
Amicon Corp., Lexington, Mass. 
Applied Plastics Co., EI Segundo, Cal. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bacon Inds., Watertown, Mass. 
Burlington Opers. Div., Burlington, Mass. 
Chase & Sons, Inc., Randolph, Mass. 
Chomerics, Inc., Woburn, Mass. 
'Conap, Inc., Allegany, N.Y. . 
Custom Materials, Inc., Chelmsford, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Franklin Fibre·Lamltex, Wilmington; Del. 
Hardman Inc., Belleville, N.J. 
Isochem Resins Co., Lincoln, R.I. 
Metex Corp., Edison, N.J. 
National Beryilia Corp., Haskell, N.J. 
Packaged Resins Co., Braintree, Mass. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
Zippertubing Co., Los Angeles,. Calif. 

Materials, Electromagnetic 
Wave Absorbing - Also See 
Coatings 

Perfection Mica Co., Bensenville, III •. 
p2764 

Blocksom & Co., Michigan City, Ind . 
Core·Tronics, Inc., Orange, N.J. 
Electronautics, Littleton, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Goodyear Aerospace Corp., Akron, Ohio 
McMillan Radiation Labs, Inc., Ipswich, 

Mass. 
Zippertubing Co., Los Angelas, Cain. 

Materials, Ferrite - Also See 
Ferrite Parts 

Allen-Bradley Co., Milwaukee, Wise. 
Electro-Mechanics Co., Austin, Tex. 
Ferronlcs, Ine., Fairport, N.Y. """ P 2757 
Seacor, Ine., Norwood, N.J. 
Tohoku Metal IndB., Ltd •• Tokyo, Japan 
Ampex Corp., Redwood City, Calif. 
Basic Ceramics Inc., Hawthome, N.J. 
Bell & Howell Co., Pasadena, Calif. 
Ceo'amic MagnetiCS, Inc., Fairfield, N.J. 
Cities Service Co., New York, N.Y. 
Commander Labs., Inc .• Escondido, Cain. 
Cou~tiS Inds.,San Luis ObiSpo, Cal. 
CrUCIble Steel Corp., Pittsburgh, Pa. 

Ferrites, St. Marys, Pa. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Trans·Tech, Gaithersburg, Md. 
Union Carbide, San Diego, Cal. 

Mater:lals, Garnet - Also See 
Garnet Parts 

Tohoku MetaUnds., Ltd •• Tokyo, Japan' 
Barton Mines Corp., North Creek, N.Y. 
Basic Ceramics Inc., Hawthome, N.J. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Countis Inds., San Luis ObiSpo, Cal. 
Quartzite Processing, Inc., Malden, Mass. 
Trans·Tech, Gaithersburg, Md. 

Materials, Graphite 
Achason Colloids Co., Port Huron, Mich. 
Aremco Prods., Inc., Briarc"ff Manor, N.Y. 
Elctrn. Space Prods:, Los Angeles, Cal. 
Emerson & Cuming, inc., Canton, Mass. 
Exotic Materials, Inc., Costa Masa, Cal. 
Fansteellnc., N Chicago, 11.1. 
Pfizer·Minerals, New York, N.Y. . 
Pure Carbon Co., Inc.,St: Marys, Pa. 

Materials, Self-Lubricating 
Carborundum Co., Niagara Falls, N.Y. 
Acheson Colloids Co., Port Huron, Mich. 
Basic Ceramics Inc., Hawthorne, N.J. . 
Carbone Corp., Boonton, N.J. 
Cerac, Inc., Butler, Wisc. 
Chemplast, Inc., Wayne, N.J. 
Dilectrix Corp., Farmingdale, N.Y. 
Dixon Corp., Bristol, RI. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Fansteel Inc., N Chicago, iii. 
Franklin Fibre-LamHex, Wilmington, Del. 
GAF Corp., New York, N.Y. 
!sochem Resins Co., Lincoln, RI. 
Materials Resch. Corp., Orangeburg, N.Y. 
Modern Ind'l. Plastics, Dayton, Ohio 
Ohio Carbon Co., Cleveland, Ohio 
Polymer Corp., Reading, Pa. 
Pure Carbon Co., Inc., St. Marys, Pa. 
Rogers Corp., Rogers, Conn. 
Royallnds, EI Segundo, Cain 
Shamban, W.S. & Co., Los Angeles, Calif. 
Thiokol Chemical Div., Trenton, N.J. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 

Matrices, Computer-Also See 
Boards, Programmlng
See Vol 1 

Master Antenna TV Systems 
& Equipment-;-See Vol 1 

Measuring Wire, Gear-See 
Gear Measuring Wire 

Mechanical Readouts-See 
Readouts, Electromechanical 
-Vol 2 . 

Medical Electronic Research 
Equlpment-See Specific 
Types . 

Megaphones, Electrlcal-See 
Comm. Systems, Portable
Vol 1 

Memory Arrays, Core
See Vol 1 

Memory Arrays, Plated Wire 
-See Vol 1 
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Memory Arrays, Thin-Film, 
Planar-See Vol 1 

Memory ,Planes, Core
See Vol 1 

Memory Planes, Plated Wire 
-See Vol 1 

Memory Planes, Thin-Film, 
Planar-See Vol 1 

Memory Stacks, Core
See Vol 1 

Memory Stacks, Plated Wire 
-See Vol 1 

Memory Systems, Delay Line 
-See Vol 1 

Memory Systems, Core
See,vol1 

Memory Systems, Dlsc
See Vol 1 

Memory Systems, Dru~ 
See Vol 1 

Memory Systems, Tape
See Vol 1 

Memory Systems, Thin-Film, 
Planar-See Vol 1 

Memory Systems, Thin-Film, 
Plated Wire-See Vol 1 

Memory Systems, Integrated 
Circuit-See Vol 1 

Metal Compounds, FOils, 
Powders, Sheet, Stock 

Consolidated Reactive Metals, 
Mamaroneck, N.Y. 

Engelhard Minerals & Chem., Murray 
HIli, N.J. 

Alloys Unlim~ed, Inc" Encino, Calif. 
Alpha Metals, Inc" Jersey City, N,J. 
Aluminum Co, America, Pittsburgh, Pa, 
American Metal Climax, Inc., New York, 

NY, 
American Silver Co, Div" Flushing, N,Y, 
Bram Metallurgical-Chem" Phila" Pa, 
Cleveland Refractory Metals Div" Solon, 

Ohio 
Crucible Steel Corp" Pittsburgh, Pa, 
Division Lead Co" Summit, III, 
Elctm, Space Prods" Los Angeles, Cal, 
Fansteel Inc" N Chicago, III, 
General Elec, Co" Cleveland, Ohio 
Glidden-Durkee Div" Cleveland, Ohio 
Hamilton Watch Co" lancaster, Pa, 
Handy & Harman, New York, N,Y. 
Indium Corp, America, Utica, NX 
Kawecki Berylco Inds" Inc" New York, 

• N,Y, 
Kennametal Inc" Latrobe, Pa, 
Mackay, AD., Inc" New York, N.Y. 
Magnetics, Inc" Butler, Pa. 

'Materials Resch.·Corp" Orangeburg, N,Y. 
Materials Technology, Inc" Somerset, N.J. 
Matthey Bishop Inc., Malvern, Pa, 
Plizer-Minerals, New York, N.Y, 
Plasmadyne, Santa Ana, Calif. 
RIIPublic Steel Corp, Cleveland, Ohio 
Research Chem., Phoenix, Ariz. 
Reynolds Metals Co., Ricihmond, Va. 
Semi Alloys, Inc" MI. Vernon, N.Y. 
Var-lac-Oid Chemical Co., Elizabeth, N,J. 
Westinghouse Elec., Blairsville, Pa. 
Whittaker Corp" Los Angeles, Cal. 

Metal Oxides 
Engelhard Minerals & Chem., Murray 

Hili, N.J_ 
Alpha Metals, Inc., Jersey City, N.J, 
Aluminum Co. America, Pittsburgh, Pa. 
American Metal Climax, Inc" New York, 

N,Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., lnc., !3rooklyn, N, y, 
Atomergic Chemetals, Carle Place, N,'!', 
Baker, J,T, Chemical Co., Phillipsburg, 

N.J. 
Brush Beryllium Co" Cleveland, Ohio 

Chemical Commerce, Newark, N,J. 
City Chemical Corp., New York, NY. 
Diamonite Prods. Mfg. Co., Shreve, Ohio 
Dow Chemical Co" Midland, Micih. 
Elctrn. Space Prods" Los Angeles, Cal, 
Glidden-Durkee Div., Cleveland, Ohio 
Grace, W.R. & Co" Chattanooga, Tenn, 
GTE Sylvania, Inc., Towanda, Pa. 

,Handy & Harman, New York, N.Y, 
Harmon Licihtenstein & Co" New York, 

NY. 
Harshaw Chem, Co., Cleveland, Ohio 
Indium Corp. America, Utica, N.Y. 
Int'l. Elctrn. Resch., Burbank, Cal, 
Kawecki Berylco Inds" Inc., New York, 

N.Y. 
Kennametal Inc., Latrobe, Pa. 
Kerr-McGee Chem, Corp" Oklahoma City, 

Okla, 
Leico Inds" Inc., New York, N.Y. 
M & T Chemicals Inc., Rahway, N.J, 
Mackay, A.D:, Inc., New York, N.Y. 
Materials Rescih. Corp., Orangeburg;N,Y. 
Metal Ceram, Inc" Mt. Vernon, N.Y. 
Michigan Chemical Corp., Chicago, III, 
Michigan Chem, Corp., Chicago, III, 
Norton Co" Worcester, Mass, 
Plizer-Minerals, New York, N.Y. 
Plasmadyne, Santa Ana, Calif. 
Research Chem., Phoenix, Ariz. 
Union Carbide, San Diego, Cal, 
United American Metals Div" Brooklyn, 

N.Y, 
Var-lac-Oid Chemical Co., Elizabeth, N.J, 

Metal Parts, Cast 
Alpha Metals, Inc., Jersey City, N,J. 
Aluminum Co. America, Pittsburgh, Pa, 
Anchor Alloys, Inc" Brooklyn, N.Y. 
Ancihor Metal Co., Inc" Brooklyn, N,Y. 
Barger Corp" Sunnyvale, Cal, 
Bram Metallurgical-Chem., Phila" Pa. 
Cabot Corp., Kokomo, Ind. 
Cerro Corp., New York, N.Y. 
Dittmore-Freimuth Corp" Milwaukee, Wisc. 
Division Lead Co., Summit, III, 
Dixon Sintaloy, Inc., Stamford, Conn. 
Fansteel Inc" N Chicago, III. 
Gries Reproducer Co" New Rochelle, N.Y. 
Hadlock & Temte, Inc" Chicago, III, 
Jan Hardware Mfg, Co., Inc" Long Island 

City, N.Y, 
Janney Cylinder Co, Philadelphia, Pa. 
Kawecki Berylco Inds" Inc" New York, 

N.Y, 
Metal Ceram, Inc" MI. Vernon, N.Y. 
Misco Div" Muskegon, Mich, 
Mueller Brass Co., Port Huron, Mich, 
Norelcom Inds" Inc" Farmingdale, N.Y. 
Research Chem., Phoenix, Ariz. 
Rode, Inc" Woburn, Mass. 
Ronson Metals Corp" Newark, N.J. 
Sanders Assocs" Nashua, N,H. 
Semi Alloys, Inc" MI. Vernon, N.Y.
Shigoto Inds" Ltd., New York, !'I,Y. 
Spring City Elec. Mfg. Co" Spring City, 

Pa. 
Tickle, Arthur Engrg. Works, Inco, 

Brooklyn, N.Y, 
United American Metals Div., Brooklyn, 

N,Y, 
Whittaker Corp" Los Angeles,Cal, 

Metal Parts, Chemically Milled 
Arnold Engrg. Co., Marengo, III. 
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Ogallala Elctrns., Ogallala, Neb_ ~ p 2755 
Alloys Unlimited, Inc., EnCino, Calif. 
Bendix, Utica, N.Y. 
Brooks & Perkins, Inc" Livonia, Mich. 
Buckbee-Mears Co" SI. Paul, Minn, 
Bussco Engrg., EI Segundo, Cal. 
Cabot Corp., Kokomo, Ind, 
Centerline Specialties, Boulder, Colo, 
Chem Aero, Inc., Wilmington, Cal, 
Chilmical Micro Milling Co, Camden, N.J. 
CompoSite Microcircuits, Waltham, Mass. 
Dittmore-Freimuth Corp" Milwaukee, Wisc, 
Etchit, Inc., S. Hopkins, Minn. 
Fansteel Inc., N Chicago, III, 
GTE Sylvania, Inc., Towanda .. Pa. 
Hamilton Watcih Co., Lancaster, Pa. 
Komak, Inc" Phila., Pa. 
Magnetics, Inc" Butler, Pa. 
Micro Science Assocs., MI. View, Cal, 
Mid-West Metal Prods" Kansas City, 

Kans. 
Tecih-Etch, Inc" Hingham, Mass, 

Techinques, Inc., Englewood, N,J. 

Metal Parts, Deep Drawn 
Engelhard Minerals & Chem., Murray 

Hili, N_J. 
Vector Elctrn_ Co., Inc;, Sylmar, Cal. 
Acme Model Engrg. Co., Ridgefield, N.J: 
Algo, S. Hackensack, N.J, 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
American Aluminum Co., Mountainside, 

N.J, 
Anaconda American Brass Co., 

WaterburY, Conn. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N,J. 
Auto-Swage Producls, Inc., Shelton: Conn. 
Baumker Mfg, Co:, Toledo, Ohio 
Blickman, S., Inc" Weehawken, N.J. 
Bram Metallurgical-Chem., Phila., Pa. 
Brooks & Perkins, Inc., Livonia, Micih. 
Buckeye Stamping Co" Columbus, Ohio 
Clover Inds. Div .. Tonawanda, N.Y, . 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Eimac, San Carlos, Calif: . 
Etamco, Industries, Belleville, N.J. 
Fansteel Inc., N Chicago, III, 
Fastex Div., Des Plaines, III. 
Gibson Elec., Delmont, Pa, 
Gould Mfg. Canada, Ltd., St. Thomas, 

Onl., Canada 
GTE Sylvania Inc" Warren, Pa, 
Haydu Prods., Inc., Opa Locka, Fla. 
Hughes-Treitler Mfg. Corp., Garden City, 

N,Y. ' 
IE Mfg. Co" Chicago, III. . 
Jan Hardware Mfg. Co., Inc" Long Island 

City, N.Y. . 
Johnson & Hoffman Mfg, Co., Cl\rle Place, 

N.Y, 
Kentucky Elctrns., Owensboro, Ky, 
Keystone Micro Scan" Boston, Mass. 
Kidde, Walter & Co., Belleville, N.J. 
King Laboratories, Inc., Syracuse; N.Y, 
Kling Metal Spinning & Stamping, New 

York, N.Y. 
Matthey Bishop Inc" Malvem, Pa. 
Metal Ceram, Inc., MI. Vernon, N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
MirroAluminum Co" Manitowoc, Wisc. 
Mueller Brass Co., Port Huron, Mich. 
O'Hara Metal Prods. Co., San FranCiSCO, 

Calif, 
Plastiglide Mfg. Corp., Santa Monica, Cal, 
R, I, Metpro, Inc., Warwick, R.I. 
Romac Elctrns., L r. C~, N.Y. 
Semi Alloys, Inc., MI. Vernon, N.Y. 
Sexton Can Co., Inc., Everett, Mass. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Stanley Ind'l. Hardware Div., New Britain, 

Conn. . 
Staver Co., Inc., Bay Shore, N,Y, 
Strsza Inds., EI Cajon, Calif. 
TACO Div., Sherburne, N X 
Tekform Prods, Co., Anaheim, Cal, 
Vemitron, Norwalk, Conn. 

,Volkert Stampings, Inc" Queens Village, 
N.Y, 

Wire Cloth Mfrs., Parsippany, N.J. 
Zero Mfg, Co., Burbank, Cal, 

Metal Parts, Laminated 
Engelhard Minerals & Chem_, Murray' 

Hill, N.J. . 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
American Silver Co. Div., Flushing, N.Y. 
Barger Corp., Sunnyvale, Cal, 
Baumker Mfg. Co., Toledo, Ohio 
Bossert Mfg'. Corp., Utica, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Buckbee-Mears Co., SI. Paul, Minn. 
Chem Aero, Inc:, Wilmington, Cal.' 
Dentronics, Inc., Hackensack, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Eldre Camps., Inc., Rochester, N.Y. 
Eljay Corp., Columbia, Md. 
Fansteel Inc., N Chicago, III. 
Gould, Inc., Cleveland, Ohio 
Improved laminated Metal Co., 

Providence, R.L 
Laminated Shim Co., Inc., Glenbrook, 

Conn. 
Metal Ceram, Inc., MI. Vernon, N.Y. 
Micro Contacts Inc., Hicksville, NX 
Norelcom Inds., Inc., Farmingdale, N.Y. 
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Metal Parts, Machined 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Semi Alloys, Inc., MI. Vernon, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Stop Components, Inc., Freeport, N.Y. 
Tech-Etch, Inc., Hingham, Mass. 
Tempel Steel Co., Chicago, III. 
Whittaker Corp., Los Angeles, Cal, 
Zero Mfg. Co., Burbank, Cal, 

Metal Parts, Machined 
Astro-Space labs., Huntsville, Ala 
Electronic Hardware, Jamaica, N.Y_ 
Elctrn. Molding' Corp., Woonsocket, R.I_ 
Engelhard Minerals & Chem., Murray 

HIII,N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Jonard Inds. Corp., Bronx, N.Y. 
Jones Hiram Elctms., No. Hollywood, 

Cal. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
Posltronlc Inds., Springfield, Mo. 
Abacus Elclrns. Corp., Dobbs Ferry, N.Y. 
Abalon Precision Mfg. Corp., Bronx, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Adjustable Bushing Corp., N Hollywood, 

Calif. 
Advance Gear & Mach., Los Angeles, Cal. 
Aero Vac Corp., Troy, N.Y. 
Alga, S. Hackensack, N.J. 
All Star Prods., Inc.,- Defiance, Ohio 
Alloys Unlimited, Inc., EnCino, Calif. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Associated Mfg. Co., Chicago, III, 
Auto-Swage Products, Inc., Shelton, Conn. 
Barger Corp., Sunnyvale, Cal, 
Baumker Mfg. Co., Toledo, Ohio 
Bell Fasteners Corp., Paramus, N.J. 
Bendix, Utica, N.Y. . 
Bird, Richard H. & Co., Inc., Waltham, 

Mass. 
Blickman, S., Inc., Weehawken, N.J. 
Brooks & Perkins, Inc., Livonia, Mich. 
Bud RadiO, Inc., Willoughby, Ohio 
Cabot Corp., Kokomo, Ind. 
Century Fastener Corp., Brooklyn, N.Y. 
Cerro Corp., New York, N.Y. 
Cole Instr., Costa Mesa, Cal, 
Delbert Blinn. Co., Pomona, Calif. 
Device Seals,lnc., Sun Valley, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Division Lead Co., Summit, III. 
Dow Chemical Co., Midland, Mich. 
Duramic Prods., Inc., Palisades Park, N.J. 
Eljay Corp., Columbia, Md. 
Elzee Metal Prods. Co., Inc., I;!rooklyn, 

N.Y. 
Engineered PlastiCS, Inc., Gibsonville, N.C. 
Essex Cryogenics Inds., SI. Louis, Mo. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Extrudonics Co., New BrunswiCk, N.J. 
Fansteel Inc., N Chicago, III. . 
Federal Mach. Co., Inc., Jersey City, N.J. 
Federal Screw Prods., Inc., Chicago, III. 
Feiner, P. & Sons, Inc., New York, N.Y .. 
Forbes & Wagner, Inc., Silver Creek, NX 
GAF Corp., New York, N.Y. 
General Mfg. Co., Glendale, Calif. 
Golding Mfg. Co., N. Arlington, N.J. 
GTE Sylvania, Inc., Towanda, Pa. 
Gyrotronics, Inc., Asbury Park, N.J. 
Haydu Prods., Inc., Opa Locka, Fla. 
Helitronics Corp., Newark, N.J. 
Hughes-Treitler Mfg. Corp., Garden City, 

N.Y. 
IE Mfg. Co., Chicago, III. 
Ind'L Tools, 'Ojai, Cal. 
Inland Mfg. Co., Omaha, Neb. 
Instru-Lec Corp., MI.· Vernon, N.Y. 
Int'l. Elctrn. Resch., Burbank, Cal, 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. . 
Janney Cylinder Co, Philadelphia, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Keystone Elctms. Corp., New York, N.Y. 
Keystone Micro Scan., Boston, Mass. 
Kidde, Walter & Co., Belleville, N.J. 
laser Technology, Inc., N. Hollywood, 

Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Litton Inds., Van Nuys, Calif. , 
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'Metal Parts, Machined (cont'd) 
Lochart Inds., Inc., Paramount, Cal. Elctm. Molding Corp., Woonsocket, R.I. 
M-T Elctms. Co., San Leandro, Calif. Engelhard Minerals " Chem., Murray 
Maryland Lava Co., Bel Air, Md. Hili, N,J. " ' 
Master Engraving, East Paterson, N.J. ErIe Technological Prods, (EEM), Erie, 
Materials Resch, Corp., Orangeburg, N.Y. Pa.' , 
Matthey Bishop Inc., Malvern, Pa. , Jonard Inda. Corp., Bronx, N.Y_ 
McNally Bros. Mach. & Gear, Mipls., Minn. Jones Hiram Elcti'na., No. Hollywood, 
Mechanical Engraving Co., Inc., 'Bronx, Cal. ' , ' , 

N.Y. Poaltronlc Inds., SprIngfield, Mp. 
Mid-West Metal Prods., Kansas City, Preciliion Metal Proda. Co., Stoneham, 

Kans. ' ' , Ma.a. •• _ ... _._ ...... _: ...................... p 2705 
Mobil Elctms.; Inc., Anderson, Ind. Abacus EICtms. Corp., Dobbs Ferry, N.Y. 
Morris, J.I. Co., Southbridge, Mass. Abalon Precision Mfg. COrp., Bronx, N.Y. 
Mueller Brass Co., Port Huron, Mich. Abbott Prods., Inc., College Point, N.Y. 
N.Y. Testing Labs., Inc., Westbury, N.Y. ABSCOA I,nds., Inglewood, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. Accurate Elctms. Corp., Eiyria, Ohio 
Omega Labs., Inc., Rowley, Mass. Acme Model Engrg. Co., Ridgefield; N.J. 
Ostby & Barton Co., Providence, R.1. Adjustab'le Bushing Corp., N Hollywood, 
Pabst Engineering Equipment CO."lnc., Calif. 

Elizabeth, N.J. All star Prods., Inc., Defiance, Ohio 
Petty Geophysical Engrg., San AntoniO, AllOys Unlimited, Inc., Encino, Calif. 

~~~~ Metalonics, MI. Vemon, N.Y. Aluminum Co. America, Pittsburgh, Pa. 
PIC Design Corp., Ridgefield .. Conn. Amatom Elctm. Hardware, New Rochelle, 

Projects Unlimited, Inc., Dayton, Ohio A~':rican Metal Climax, Inc., New York, 
Ragen Precision Inds., Inc., N. Arlington, ' ' 

N.J. N.y. ' 

Red Devil Mfg. Co., Inc:, Chicago, III. =!~~~geM, ~~~ C, ~~,~h:lion, Conn. 
Research Chem., Phoenlx~ Ariz. 
RObinson-Nugent, New Albany, Ind. Baumker Mig. Co., Toledo, Ohio 
Romac Elctms., L. I. City, N.Y. Bell Fasteners Corp., Paramus, N.J. 
Schoeffel Instr. Corp., Westwood, N.J. Bird, Richard H. & Co., Inc., Waltham, 
SECS, Inc., Long Island City, N.Y. M~. , 
Semi AlloyS, Inc., MI. VemOn, N.Y. Celastial Comps., Inc., Covina, Cal. 
Semicon Assoc., Inc., Lexington, Ky. Century'Fastener Corp., BrooklYn, N.Y. 
SKG Assocs., Inc., Boston, Mass. Cerro Corp., New York, N.Y. 
South Shore Metal Prods., Inc., D-Cemco, Inc., Burbank, Calil. 

Farmingdale, N.Y. Davis & Hemphill, Inc., Elkridge, Md. 
Stock Drive Prods., New Hyde Pk., N.Y. Delbert Blinn. ·Co., Pomona, Cam. 
Stop Components, Inc., Freeport; N.Y. Device Seals, Inc., Sun Valley, Calif. 
Strandberg Engrg. Labs., Inc., Greensboro, Dittmore-Freimuth Corp., Milwaukee, Wlsc. 

N.C. Eastern Specialty Co., Phiiadelphia"Pa. 
Straza Inds., EI Cajon, Calif. Eljay Corp., Columbia, Md. 
Systems Resch. Labs., Dayton, Ohio engineered plastics, Inc., Gibsonville, N.C. 
TACO Div., Sherburne, N.Y. Federal Screw Prolls., Inc., Chicago, III. 
Templet Ind., Inc., Plainview, N.Y. FISCher Special Mig. Co., Cincinnati, Ohio 
Textool Prods., Inc., Irving, Tex. General Mfg. Co., Glendale, Calif. 
TIckle, Arthur Engrg. Works, Inc., Gray Resch. & Dev. Co., E. Hartford: ' 

Brooklyn, N.Y. Conn. 
TOrrington Co., Torrington, Conn. Haas,Pnscision Industries, Grosse Pointe 
Upson Tools, Inc., Rochester, N.Y. Woods" Mich. , ' 
Whittaker Corp., Los Angeles, Cal. Haydu Proqs., Inc." Ope Locka; Fla. 
Wood, C.N. Mfg. Co., Newtown, Pa. Helitronlcs Corp., Newark, N.J. 
Youngwood Elctrn. Metals, Inc:, Inland Mfg. Co., Omaha, Neb. 

Youngwood, Pa. Instru-Lec Corp., MI. Vemon, N.Y. 

Metal Parts, Powdered Insulating Fabricators, E. Rutherford, N.J. 
Int'l. Elctm. Resch., Burbank, Cal. 

Engelhard Minerai." Chem., Murray Jan HardWare Mfg. Co., Inc.; Long Island 
HIli, N.J. City, N.Y. ' 

Alloys Unlimited, Inc., Encino, Calif. K-W Engrg. Works, Menomonee Falls, 
Alpha Metals, Inc., Jersey City, N.J. Wlsc. 
Associated Engrg. & Mfg. Corp., Glen Keystone Elctrns. Corp., New York, N.Y. 

Ridge, N.J. Keystone Micro Scan., Boston, Mass. 
Atomergic Chemetals, Carle Place, N.Y. Kidde, Walter & ,Co., Belleville, N.J. 
Barden Corp., Danbury, Conn. Larsen Importing Co., New York, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. Laser Technology, Inc., N. Hollywood, 
Cabot Corp., Kokomo, Ind. . Calif. 
Cleveland Refractory Metals Div., Solon, Litton Inds., Van Nuys, Calif. 

Ohio Maryland Lava Co., Bel Air, Md. 
Dittmore-Freimuth Corp., Milwaukee, Wisc.' MI-KRO Connector Dlv., Long Island City, 

, Dixon Sintaloy, Inc., Stamford, Conn. N.Y. . . 
Eljay Corp., Columbia, Md. 
Fansteel Inc., N Chicago, III. Morris, J.I. Co., Southbridge, Mass. 
G~neral Elee. Co., Cleveland, Ohio Mueller Brass Co., Port Huron, Mich. 
General Elec., Detroit, Mich. Ney, J.M. CO.,Bloomfield, Conn. 
Gibson Elec., Delmont, Pa. Norelcom Inds., Inc., Farmingdale, N.Y.' 
Gould Mfg. Canada, Ltd., SI. Thomas, Nutmeg Screw Mao;h. Prods., W~terbury, 

Onl., Canada Conn. 
Kennametallric., Latrobe, Pa. Omega Labs.,lnc., Rowley, Mass. 
Kwikset Powdered Metal Prods.; Anaheim, Ostby & Barton Co., Providence, R.I. 

Cal. Red Devil Mig. Co., Inc., Chicago, III .. 
Leico Inds., Inc., New York, N.Y. Robinson-Nugent, New AIt!ariy,lnd. 
Materials Resch. Corp., Orangeburg, N.Y. SECS, Inc., Long Island City, N.Y. 
Metal Ceram, Inc., MI. Vernon, N.Y. Semi Alloys, Inc., MI. Vemon .. N.Y. 
National Moldlte, Newark, N.J. Shur-Lok Corp., Santa Ana, Calif. 
Philips Metalonics, MI. Vernon, N.Y. Standard Screw Co., Bellwood, ill. 
Raybestos-Manhattan, Inc., Bridgeport, Stanley Ind'l. Comps, Div., ForeStville, 

Conn. Conn.' 
Semi Alloys, Inc., MI. Verl')on, N.Y. Star Stainless Screw Co., Totowa, N.J. 
Semicon Assoc., Inc., Lexington, Ky. Steel Heddle Mig. Co.; Philadelphia, Pa. 
SI. Marys Carbon Co., SI. MarYs, Pa. Stop Components, Inc., Freeport~ N.Y. 

Strandberg Engrg. Labs., Inc., Greensbor~, 
Metal Parts, Screw Machine N.C. 
Concord Elctrna., New York, N.Y.p 2611 ThermaUoyCo., Dallas, Tex. 
Daburn Elctms, & Cable Corp., Bronx, Torrington Co., Torrington, Conn. 

N.Y. Upson Tools,lnc., Rochester, N.Y. 
DOW-Key, Santa' Barbara, Cal.. U.S. Terminals, Inc., Cincinnati; Ohio 
Electronic Hardware, Jamaica, N.Y. Viz Mig. Co., Philadelphia, Pa. 

PRODUCT INDEX & DIRECTORY (Yol. 3) 

Metal Parts,' Sl!,Un 
Acme Model Engrg. Co.; Ridgefield, N.J. 
Ainslie Corp., S.' Braintree, Mass. 
American .Alumlnum Co., MountainSide, 
N.J.' . 

Associated Engrg. &. Mfg. Corp., G'len 
Ridge, N.J. .' 

BUckman, S., Inc., Weehawken, N.J. 
Brooks & Ilerkins, Inc., Uvonla, Mich. 
Dltlmore-Freimuth Corp., Milwaukee, Wisc. 
Fansteel Inc., N Chicago, ill. 
Haydu Prods., Inc .. Ope Locka, FIB. 
Hughes-Trettler Mfg. Corp., Garden CHy, 

N.Y. ',. 
Jan Hardware Mfg. Co., Inc., Long Island 

CIty,N,Y. 
Kling Metal Spinning & Stamping, New 

York, N.Y. 
Micro Contacts Inc., Hicksville, N, Y. 
Romac Elctfns., L. I. City, !'tY. 

Metal Parts; Stamped 
Art Wire " Stamping Co., Cedar KnoUs, 

N.J, _ ..... ~ ...... ~ ................................... P 2815 
Augat Inc~ Attleboro, Mass. . 
Berg Elctma., Inc., New Cumberland, 

Pa. 
Consolidated Reactive MetaJa, 

Mamaroneck, N. Y ......................... P 3014 
Drake Mfg., Harwood Hgts., III. 
Engelhard Minerals" Chem ... Murray 

Hili, N.J. . 
Erie Technological Proda. (EEM), Erie, 

Pa. 
Jonard Inds. Corp., Bronx, N.Y. 
POliltronic Inda., Springfield, MOo 
UID Elctrns, Corp~ Hollywood, FIB. 
Abalon Precision Mfg. 'Corp., Bronx, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Mfg. & Gasket Co., Philadelphia; 

Pa. . 
Acme Model Engrg. Co., Ridgefield, N.J. 
Admiral-Tool & Mfg.' Co., Chicago, III. 
Algo, S. Hackensack, N.J: ' 
All Star Prods., Inc., Defiance, Ohio 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals,'lnc., Jersey City, N.J. 
Amatom Elctm. Hardware, New Rochelle, 

N.Y. ' 
American Aluminum Co., Mountainside, 

N.J. 
American Silver Co. Div., Flushing, N.Y. 
Anaconda American Brass Co., . 

Waterbury, Conn. 
Anchor Alloys, Inc., Brooklyn, N.Y; 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Aubum Mig. Co., Middletown, Conn. 
Auto-Swage Products, Inc., Shelton, Conn. 
Barden Corp., Danbury, Conn. 
Barger Corp., Sunnyvale, Cal. 
Bames Engrg. Co., Santa Ana, Calif. 
Baumker Mfg. Co., Toledo, Ohio 
Bell Fasteners'Corp., Paramus, N.J.' 
Blickman, S., Inc., Weehawken, N.J. 
Bossert Mfg. Corp., Utica, N.Y. 
Brarn Metallurglcal-Chem., Phila., Pa. 
Braun, H., Tool & InStr. Co., Hawthorne, 

N.J. 
Brooks & Perkins, Inc., Livonia, Mich'. 
Buckeye Stamping Co., Columbus, Ohio 
Bud Radio, Inc., Willoughby, 'Ohio 
!lussco Engrg., EI Segundo,' Cal. 
'Chronomatic Div., Burbank, Cal. 
Clover Inds. Dili., Tonawanda, N.Y. 
Connor Spririg & Mfg. Co., San Jose, Cal. 
Deltlert Blinn. Co., Pomona, Calif. 
Dentronics, Inc., Hackensack, N.J. 
Device Seals, Inc., Sun Valley, Calif. 
Dittmore-Freimuth Corp., Milwauk~e: Wise. 
Division Lead Co., Summit, ill. ' 
Dolin Metal Prods., Inc., Brooklyn; N.Y. 
Dudek & BoCk Spring Mfg. Co., Chicago, 

III. ' 
Eastem Co., North Branch, N.J. 
Eastern Specialty Co., Philadelphia, Pa. 
Electro Chemical Engraving Co., Bronx: 

N.Y. 
Eljay Corp., Columbia, Md. 
Ellee, Inc:, W. Caldwell, N.J., 
Elzee Metal Prods. Co., Inc.~ Brooklyn, 

N.Y. . 
Etamco, Indusiries, Belleville, N.J. 
Etchit, Inc., S. Hopkins, Minn. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Excel SpecialtY Corp:, Chicago, ill. 

Extrudonics Co., New Brunswick, N.J. 
Falstrom Co., Passaic, N.J. 
Fansteel Inc., N Chicago, ill. 
Fastex Div., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago, III. 
Federal Starilpings, Minneapolis, Minn. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Forbes & Wagner, Inc., Sliver Creek, N.Y. 
GAF Corp., New York, N.Y., 
General Elec. Co., Cleveland; Ohio 
General Metals, Greensboro, N. C. 
Gibson Elee .. , Delmont, Pa, 
Golding Mfg. Co., N. Arlington, N.J. 
Gould Mfg. Canada, Ltd., SI. Thomas, 

Onl., Canada 
Green Elec. Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Warren, Pa. 
Gyrotronics, Inc., Asbury Park, N.J. 
Haydu Prods., Inc., Ope Locka, Fla. 
Helitronics Corp., Newark, N,J. 
H.K. Metalcrafl Mfg. Co., Lodi, N.J. 
Hobson Bros., Inc., Chicago, III. • 
Holmberg, Inc., Melville, N.Y. 
Hughes-Treltler Mfg. Corp., Garden City, 

N.Y. 
Hunter Spring, Hatfield, Pa .. 
If: Mfg. Co., Chicago, III. 
Industrial Elctrn. Hardware, New York, 

N.Y. 
Int'l. Elctm. Resch., Burbank, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. ' 
Johnson & Hoffman Mfg. Co., Carle Place, 

N.Y .. 
Kentucky Elctrns., Owensboro, Ky. 
Keystone Elctms. Corp., New York, N.Y. 
Keystone Micro Scan., Boston, Mass. 
Kinetron Corp., Asbury Park, N.J, 
King laboratOries, Inc., SyraC\lse, N.Y. 
Kling Metal Spinning & Stamping, New 

York, N.Y. . 
Kolton Elec. Mfg. Co., Newark, N.J. 
Laminated'Shim Co., Inc., Glenbrook, 

Conn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Litton Inds., Van Nuys, Calif. . 
M-T Elctrns. Co., San Leandro, Calif. 
MagnetiCS, Inc., Butler, Pa. . 
Malco Mfg. Co., Chicago, III. 
Matthey Bishop Inc., Malvern, Pa. 
Merco Prods: Co., Inc., Eugene, Ore. 
Metal Ceram, Inc., MI. 'vernon, N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Miller Dial, EI Monte, Calif. 
Mirro Aluminum Co., Manitowoc, Wise. 
Mobil Elctrns., Inc., Anderson, Ind. 
Molex Prods. Co., Downers Grove, III. 
MorriS, J.1. Co., Southbridge, Mass. 
Muckle Mfg. Co., Owatonna, Minn. 
Mueller Brass Co., Port Huron, Mich. 
Network Inds., Inc., Bayonne, N.J. 
Ney, J.M. Co., Bloomfield, Conn. 
O'Hara Metal Prods. Co., San FranciscO, 

Calif. ' . 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. . . . 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Romac Elctrns., L. I. City, N.Y .. 
Semi Alloys, Inc., MI. Vernon, N.Y. 
Shur-Lok Corp., Santa Ana, Calif. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
SKG Assocs., Inc., Boston, Mass. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Stanley Ind~L Comps. Div., Forestville, 

Conn. 
Stanley Ind'l. Hardware Div., New Britain" 

Conn. 
Staver Co.; Inc., Bay Shore, N.Y. 
Straza Inds., EI Cajon, Calif. 
TACO Div., Sherburne, N.Y. 
Tekform Prods. Co., Anaheim, Cal. 
Tempel Steel Co., Chicago, III. 
Templet Ind., Inc., Plainview, N.Y .. 
Trtchener, E:H. & Co., Binghamton, N.Y. 
Torrington Co., Torrington, Conn. 
United American Mlltais Div., Brooklyn, 

N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Upson Tools, Inc., Rochester, N.Y. 
Vernitron, Norwalk, Conn. 
Viz Mfg. Co., Philadelphia, Pa. 
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Volkert Stampings, Inc., Queens Village, 

N.Y. . 
Wabash Metal Prods., Wabash, Ind. 
Wilkinson Co., Westlake Village, Cal. 
Winzeler Mig. & Tool Co., Chicago, III. 
Wire Cloth Mlrs., Parsippany, N.J. 
W.L.S. Stamping Co., Cleveland, Ohio 
Worcester Pressed Steel Co., Worcester, 

Mass: 
Wrought Washer Mig. Co., Milwaukee, 

Wisc. 
Youngwood Elctrn. Metals, Inc., 

Youngwood, Pa. 
Zero Mig. Co., Burbank, Cal. 
Zims Mig. Co., Irvington, N.J. 

Metals, Clad 
Consolidated Reactive Metals, 

Mamar:oneck, N.Y. 
Engelhard Minerals & Chern., Murray 

HIli,· N.J ........................................... P 2817 
Engelhard Minerals & Chemicals Corp., 

Union, N.J ....................................... p 2817 
Alloys Unlimited, Inc., Encino, Calil. 
Alpha Metals, Inc., Jersey City, N.J. 
Aluminum Co. America, Pittsburgh, Pa. 
American Silver Co. Div., Flushing, N.Y. 
Auto-Swage Products, Inc., Shelton, Conn. 
Driver, Wilbur B:Co., Newark, N.J. 
Fansteel Inc., N Chicago, III. 
Gould, Inc., Cleveland, Ohio 
Handy & Hanman, New York, N.Y. 
Improved Laminated Metal Co., 

Providence, R.I. 
Materials Technology, Inc., Somerset, N.J. 
Matthey Bishop Inc., Malvern, Pa. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Montgomery Co, Windsor Locks, Conn 
Republic Steel Corp, Cleveland, Ohio 
Revere Copper & Brass, Inc., New York, 

N.Y. 
Reynolds Metals Co., Richmond, Va. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
Synthane Taylor Corp., Valley Forge, Pa. 
Westinghouse Elec., Blairsville, Pa. 

Metals, High Purity 
ConsOlidated Reactive Metals, 

Mamaroneck, N.y ......................... p 3014 
Engelhard Minerals & Chern., Murray 

Hili, N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
Aluminum Co. America, Pittsburgh, Pa. 
American Metal Climax, Inc., New York, 

N.Y. 
American Silver Co. Div., Flushing, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Brush Beryllium Co., Cleveland, Ohio 
CalHornia Fine Wire, Grover City, Cal. 
Cerac, Inc., Butler, Wisc. 
Cleveland Relractory Metals Div., Solon; 

Ohio ' 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Cooper, Joseph B. 8. Sons, Inc., New 

York, N.Y. ' 
Crucible Steel Corp., Pittsburgh, Pa. 
Driver, Wilbur B. Co., Newark, N.J. 
Eagle-Picher Inds., Inc., Joplin, Mo. 
Elctrn. Space Prods., Los Angeles, Cal. 
Fairmount Chem. Co., Inc., Newark, N.J. 
Glidden-Durkee Div., Cleveland, Ohio 
Handy & Hanman, New York, N.Y. 
Indium Corp. America, Utica, NY. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kennametallnc., Latrobe, Pa. 
Kester Solder Co, Chicago, III. 
Lelco Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
Magnetics, Inc., Butler, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Norton Co., Newton, Mass. . 
Nucleonic Prods., Canoga Pk, Cal. 
Pfizer-Minerals, New York, N.Y. 
Republic Steel Corp, Cleveland, Ohio 
Research Chern., Phoenix, Ariz. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. . 
Whittaker Corp., Los Angeles, Cal. 

Metals, Precious-Also See. 
Powders, Precious Metal 

Consolidated Reactive Metals, ' 
Mamaroneck, N.Y. 

Engelhard Minerals & Chern., Murray 
HIli, N.J ........................................... P 2817 

Engelhard Minerals & Chemicals Corp., 
Union, N.J ....................................... p 2817 

Alloys Unlimited, Inc., Encino, Calif. ' 
Alpha Metals, Inc., Jersey City, N.J. 
American Metal Climax, Inc., New York" 

N.Y. 
American Silver Co. Dlv., Flushing, N.Y,· 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Atomergic Chemetals, Carle Place, N.Y. 
Auto-Swage Products, Inc., Shelton, Conn. 
Bram Metallurgical-Chern., Phila., Pa. 
CalHornia Fine Wire, Grover City, Cal. 
Cerac, Inc., Butler, Wisc. 
Cerro Corp., New York; N.Y. 
Chemical Commerce, Newark, N.J. 
City ChemiCal Corp., New York, N.Y. 
Cleveland Refractory Metals Div., Solon, 

Ohio ' . 

Cohn, Sigmund, Mt. Vernon, N.Y. 
Cooper, Joseph B. & Sons, Inc., New. 

York, N.Y. 
Electro-S'cience Labs., Philadelphia, Pa. 
Elctrn. Space Prods.,. Los Angeles, Cal. 
Fairmount Chern. Co., loc., Newark, N.J. 
Handy & Hanman, New York, N.Y. 
Improved Laminated Metal Co., 

Providence, R.I. 
Indium Corp. America, Utica, N.Y. 
Leico Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc."New York, N.Y. 
Materials for Elctrns:, Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matthey Bishop Inc., Malvern, Pa .. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
Ney, J.M. Co., Bloomfield, Conn. 
Pyco, Inc., Penndel, Pa. 
Sel-Rex Corp., Nutley, N.J. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
TechniC, Inc., Providence, R.I. 
Unned Minerai & Chem. Corp., NJ"w York, 

N.Y. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Varadyne Packaging & Mat'ls.: Santa 

Monica, Cal. 
Western Gold & Platinum Co., Belmont, 

Cal. ' 
Whittaker Corp., Los Angeles, Cal. 
Wilkinson Co., Westlake Village, Cal. 
Williams Precious Metal DiY., Buffalo, N. 

Y. 
Wire Cloth Mfrs., Parsippany, N.J. 

Metals, Rare , 
Allied Chemical Corp., Morristown, N.J. 
Alloys Unlimned, Inc., Encino, Calil. 
Alpha Metals: Inc., Jersey City, N.J. 
American Metal Climax, Inc., New York, 

N.Y. .. , ' 
American Silver Co. Div., FI~shiog, N.Y.· 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Atomergic Chemetals, Carle·Place,.N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Cerac, Inc., Butler, Wise. 
Chemical Commerce, Newark, N.J. 
,City Chemical Corp., New York, N.Y. 
Cohn, Sigmund, Mt. Vemon: N.Y. 
Elctrn. Space Prods., Los Angeles, Cal. 
Harmon Uchtenstein & Co., New. York, 

NY. ", 

Indium Corp. America, Utica, N.Y. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kerr-McGee Chem. Corp., Oklahoma City, 

Okla. . ' 
King Laboratories, Inc., Syracuse.-N.Y. 
Leico Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, N_Y. 
Materials lor Elctrns., Inc., Jamaica, N,Y. 
Materials Resch .. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vemon, N.Y. 
Michigan Chemical Corp., Chicago, III. 
Michigan Chem. Corp., ChicagQ,III. 
Research Chern., Phoenix, Ariz. 
Ronson Metals Corp., Newark, N.J. 
Sel-Rex Corp., Nutley, N.J. 

Technic, Inc., Providence, R.I. 
United American Metals Div., Brooklyn, 

N.Y. . 
United Mineral & Chem. Corp., New York, 

N.Y. , 
Var-Lac-Oid Chemical' Co., Elizabeth, N.J. 

Metals, Refractory 
American Metal Climax, Inc., New York, 

N.Y. 
American Silver Co. Div., Flushing, N.Y. 
Anchor Alloys, Inc.: Brooklyn, N.Y. 
Anchor Metal Co., Inc., Brooklyn, N.Y. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Atomergic Chemetals, Carle Place, N~ Y.' 
Bram Metallurgical-Chern., Phila., ~a 
Cerac, Inc.; ~utler, Wisc., 
City Chemical Corp., New York, N.Y: 
Cleveland Refractory Metals Div., Solon, 

Ohio' 
Cross, H. Co., Weehawken, N,j. 
Crucible Steel Corp., Pittsburgh, Pa. ' 
Duramic Prods., Inc., Palisades Park;. N.J. 
Elctrn. Space Prods.,. Los Angeles, Cal. 
Fansteel Inc.; N Chicago, III. . 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y .. 
Kennametal Inc., Latrobe, PII .. 
Leico Inds., Inc., New York, N:Y. 
Mackay, AD."Inc., New York, N.Y. 
Mallory Metallurgical, Indianapolis, Ind. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Norton Co., Worcester, Mass. 
Norton Co., Newton, Mass.' . '. ' 
Philips Elmet Corp., Lewiston,"Me. . 
Philips Metalonics, Mt. Vernon: N.Y. 
Plasmadyne, Santa Ana, Calil. , . 
Ryerson, J.T .. & Son, Inc., C~icago, IIi. 
Semicon Assoc., Inc.;Lexington, Ky.: 
United American Metals Div., Brooklyn, 

N.Y. ,., ' '. : 
Unned Mineral & Chern. Corp., New York, 

N.Y. . ,. 

Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Westinghouse Elec. Corp., Pittsburgh, Pa .. 
Whittaker Corp., Los :Angeles, Cal. " . 

Metals, Semiconductor....:.:.see 
Crystals, Semiconductor""", 
Vol 1 . 

Metal-To-Glass Alloys-See 
Seals, Glass-To-Metal 

Meter Cases-See Cases, 
Equipment, .. ' 

Meter Controllers-See' 
Relays, Meter-Vol 2 

Meter Expanders-See 
Multipliers. Meter-Vol 1 

Meter Shunts-SeeShunts. 
Meter-"-Vol 1 . . 

Meter Teste~See Testers, 
Meter-Vol 1 . 

Meters,' Acceleratio~ 
, SeeVol1' 

Meters, Admittance:
See Vol 1 

Meters, Air Permeability-
SeeV~11 .. 

Meters, Ampere, A~C-
SeeVol1 ' . 

Meters, Ampere, D-C
See Vol 1 

Meters, Ampere; R·F-
See Vol 1 ' ' 

Meters, Ampere;: True RMS---
See Vol 1 . 

Meters,·. Ampere~Hour.,
See Vol 1 

Me.ters,. Attenuation---' 
See Vol 1 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 

Metals, Refractory 
Meters, Audio Level

See Vol 1 

Meters, Cable Testing-See 
Testers, Cable-Vol 1 

Meters, CapaCitance-
See Vol 1 

Met~rs, Cavitation Intei1sity~ 
See Vol 1 

Meters,· .Conductance-. 
See Vol 1 

Meters, Conductivity~ee, 
Indicators, Fluid Conductivity,. 
-Vol 1 .. . '. 

Meters, Counting Rate,' 
Nuclear-See Vol 1 

Meters, Decibel Indicatlng
See Vol 1 

Meters, Distortion. & ,Nols~, 
See Vol 1 

Meters, Dynamometer-See 
. Dynamometerg....:.Vol1 

Meters, Edge-Wise-:-see Vol 1 

Meters, Elapsed Time-See 
Indicators, Elapsed Time
Vol 1 " 

Meters, Electrometer-
See Vol 1 

Meters, Electronic Micrometer 
-See Micrometers, ' 
Electronic-Vol 2 

Meters, Events-Per·Unlt-Time 
-See Count~rs. Mechanical; 
etc.-Vol 2 

Meters, Field Strength
See Vol 1 

Meters, Fluid Flow-See VQI1 

Meters,Flutter &. Wow-
See Vol 1 . 

Meters, Flux-See Vol.1 
Meters, F~M Deylittion-

SeeVcil1 '.' . 

Meters,Frequency-See Vol 1 

Meters, Frequency Deviation 
-SeeVor1 

Meters, Frequency. Digital-:-
SeeVol1 , . 

Meters, Galvanometer""'; 
See Vol 1 

Meters,' Gauss-See Vol 1 

Mete,rs, Qel Time-See Vo11. 
Meters, Goniometer-. 

See Vol 1 

Meters",Grid Dip-See Vol 1 

Meters, Heat Transfer 
(Semiconductor)-See Vol 1 

Meters, Illuminated Scale-
See Vol 1 

Meters, Impedance-See Vol 1 

Meters, Inductance-See Vol 1 

Meters, Infrared-See Vo12' 

Meters; Intermodulatlon-
, See Vol 1 

Meters, Kiiovolt-"-See.VoI1 

Meters; Kilowatt-"-See Vol 1 

Meters, Laser Energy-See 
Monitors. Laser Energy"":; 
Vol 1 
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MeterS, Ught, (Non 
PhotographlcHee Vol l' 

Meters, Recorders & Meter's; Volt, R-F~ee Vol 1 Microphones, Lapel-
Co,!,parat~rs, P-H- Meters; .volt, sarit'pnng-' See VoI,1 
See Vol 1 , ' ' , Meters, Megohm~ee Vol 1 See Vol 1 , :" Microphones, Lavaller-

Met~rs, Microampere-:- Meters, Recordln~ee Vol 1 , Meters, Volt, TrueRMS- See Vol 1 
See Vol l' ' Meters, R4,tflectometer- , See Vol 1> Microphones, LIP~,ee Vol 1 

Mete,., P.IIlcro-P.IIlcroampere-- See Vol 1 ' '" Meters, Volt-Am meter- Microphones, Magnetic-
See Meters;Nanoamper~ MeterS, Refractometer- See Vol 1 ' , See Vol 1 
Vql1 See Vol 1 ' Meters, Volt-Ohm-See Vol 1 Microphones, 

Meters, Mlcro-Nanovolt-See Meters, R-~ee Vol 1 Nolse-Cance,lIing-See Vol 1, 
Meters, Nanovolt~Vol1, Meters, Volt-OHM-Mllli.mpere 

Meters, RFI:...,..s.e vor l' (VOMHee Vol 1 Microphones, Pressure-
MetefSj ""Icrohm-S~e Vol 1 Meters, Roentgen-See ,,' MeterS, VU~eeVol 1 See Vol 1 ' 
MeterS; Mlcrovolt~eVol1 Meters,X-Ray-lntensity-' Meters;Wati..:..seeVol'1 Microphones, Flibbon- , 

, , . Vol 1 ' See Vol 1 ' 
Meters, Mlcrowav~ee Vol 1 ' Meters, Watt~H9ur-See Vol 1 
~eters, umlampere- Meters, S-Unlts-See Vol, 1 , Microphones, Sound-Powered 

See Vol 1 Meters, Snap..Aroun~ , Meters, Watt-Var~ee Vol 1 , -See Vol 1 ' 

Meters, Mllllohlt'-$ee Vol 1 SeeVol1 ""eters,Wav...:-see Vol 1 Mi,crophones, Throat-
Meters, Sound Velocity:"'" Meters, Waveguld~ee' See Vol ~ 

Meters, Mlllivolt~ee Vol 1 See Vol 1 Meters, Microwave-Vol 1 Microphones, Transistorized 
Meters, Mlnlatu~ee Vol 1 Meters, Spec:tral-SeeVoI1, Meters; X-Ray Intenslty:..- -See Vol 1 
Met~rs, Modulatlon-See Vol 1 Meters, Standing Wave Ratio SeeY911 ' Microphones, Velocity-

""ae Vol 1 ' , ',' ' MI'ca 'Glass Bonde"' "'ee See Vol 1 Met~rs, Moisture (EIE!ctr~nlc:) ~ " u-o 
"...See Indicators, Moisture- Meters, Tachometer-See ' Insulatic;m Materials, Glass Microphones, Wireless-
Vof 1" ' Tachometers, I:lectroni~ Bonded Mica " See VCll1 

Meters, Moving Scale- Vol 2 ,', ' MicrOCircuit Production Microscopes-Also See 
See Vol 1 '" Meters, Temp-erature,. ", Ecjulp • ...:..see Vol 1 Stereoscopes-See Vol 2' 

Metera, MulUtester~ee \}011 Dlal~Tyre ,(Conta~tlngr- Mlcroclrcults-See Circuits, Microscopes; Electron-
, See Vo '1, " ',., .. Integrated; Circuits, Hybrid- See Vol 2 

Meters, Multltester, (OIg,tal)- Meters, Temr.erature" ' Vol 2 ' ' , 
SeeVoI'1, ' Mlcroscopes,lnfrared-, 

Dial-Type Non;.(:ontactlng) Micro FUm Retrieval Systems See Vol 2 
Meters, Multltester ~e PyrometerS-::-VoJ 1 Western Rase";e Elctrns., TWinsburg, 

,(PotentfometrlcHee Vol 1 Ohio Microscopes, Laser"':" 
Meters, Temperature, Digital ' S V I 2 

M t N ' , , (C t tl '-'--C! V I 1 COM-IV, Bloomfield, Conn. ee 0 " 
e ers, a"llmpere--:- on ac ng~ee" 0 Information Handling Svc., Englewood, " , 
See Vol 1 Meters, Tension-SeeVbl1 Colo,' " Microscopes, Measuring-Also 

, ' , " " ' , , Memorex Corp., Sania Clara~ Cal. See Machines, Measuring-
Meters, Nanovolt-<>ee Vol 1 Meters, Thermal Coefficient, Ragen Precision l'ltjS., Inc" N: Arlington, , See Vol 2 
Meters, Nolse-Figur..- 0" f Expansion:.....see Vol 1, N,J. UI 'I I See Vol 1 " , 3M 'Co" St Paul;, Mlnn, Microscopes, trllV 0 et-

Meters,thermaITran$fer~ Traid Corp" Glendale, Cal. See Vol 2 
~eters, NulJ-See Voi 1 See Vol 1 ' Varian Assocs., Palo Alto, Cal. , , , Microwave, Equlpment-See 
Meters, Oh~e Vol 1 Meters, Thermocouple- Micrometers, Electronic- Specific Types of 

, 'I'" ' ,", , See' Vol 1 See Vol 2 Components & Equipment 
Meters, Panel (0' Arsonval , (A M dT d B M' ) 

MovementHee Vol 1 M~ters, Tllt~, ,', e yol 1 Mlcromosalc Optics-:-:., 's 0 I Ie y Icrowave 
, See Vol 2 -Vol 1 

Meters, Panel (Dlgltalr Meters, Time Delay Rate--,.: " 
, See Vol 1 :' ' ' See Vol 1 Microphone Calibrators-See Microwave Line Stretchers-

Calibrators, Microphone- See Vol 2 
t.1eters;Peak Power- Meters, Time Interval~ee Vol 1 . .. ' ' Mirrors, Prlsm-See Vol 2 

See Vol 1 ' Timers, Interval-Vol;! 

Mete"" Perloci-'-See Vol 1 Meters, Torqu~ 
, , Indicators, Torqu~Vol1 , " 

M-:!-V!r~rmeameter-:- Met!'rS, 'Ultravlolet-See \1011 . 

Meters, PI111se-Angle- Meters, Vacuum Tube Volt 
See Vol 1 ' (VTVM~ Vol"l ' 

Meters, Phase Vector Volt":"" Meters, Vlbratlo~ee Vol 1 
See Vol 1 Meters, Vlsco$lty (ElectroniC) 

t.1eters, PhotoelectriC, ' -See Indicators, Visco~ity:-
Reflection-See Vol 2 Vol 2 " ' " 

Meiers, Picoamper8-'
See Vol 1 ' 

Me~e~, V~lt-See Vol 1 
Meters, Volt; Deviation
, SeeVol1 

MicroPl1ones,AircraftType-:- Mismatches, Microwave, 
SeeVol.1, (Preclsion-SeeVol,2 

Mircrophones, Carbo":"" Mixer-Preamplifiers, 
See \1011' . ' Microwave-See Vol 2 

,Microphones; Cardlold~ 
See Vol 1 " , ' 

Microphones; Cerami~ 
See Vol 1 

Microphones,' Condenser
See Vol 1. 

Micrc:iphonf!!s, "Contact-' 
SeeVoI,1 ' 

Mixers; Aud,o-See Vol 1 

Mixers, For Epoxies-See 
Dispensers-Vol 1 

Mixers, Microwav~ee Vol 2 
Mixers, R-F...,...see Vol 2' 

Mobile Equipment-See 
Receivers; Transmitters; etc. 
-Vol 1 Me,ters; Pock,t-SeeVoI1 

Meters, Power Qenslty
See Vol 1 ' 

, Microphones, Crysta~ 
Meters,Volt, Dlfferentlal-Se~ See Vol 1 , Modems-See Modulator 

(Demodulators):-VoI1 

~et'rs, Power Factor-
See Vol 1 

Meters, Power; R-F-See V()I 1 
Meters, Pyrometer~ee Vol 1 

Meters, Q---See Vol 1 

Meters, Radiation; Nuclear-'
See Counters, Geiger;, , 
Counters" Scintillation-Vol 1 

Meters, RaUo-See Vol 1 

~068 

Meters, Volt-Vol 1 ,. Microphones; Differential-
Meters, Volt, Digital (OY;") & ,See Vol 1 
. Accessorles-See Vol 1 

Meters, Volt, Eleictros"tle-
See Vol 1 ' 

Microphones, Dynamic-
SeeVol1' ' 

Microphones, Handsets, 
Headsets-See Headsets....:.. 

Modulation Indicators-See 
Indicators, Modulation"":"Vol 1 

Modulation Transfer" 
Analyzer~ee Analyzers; 
Transfer Function--;-Vol, l' 

~eters, Volt; Frequenc~' 
Selectlve-See Vol 1 Vol '1' " ' Modulator(Demodulators, 

Data-See Vol 1 ' 
Meters,' Vqlt, LOg-Converslon: Microphones, Hearing Aid:..-

-See Vol 1 ", " See VoI'1 Modulator(Demodulators, 
. ,', ", "., Laser-See Vol 1 ' 

Meters, Volt, Potentiometric:..- Microphones, Interferometer 
See Vol 1 "-See Vol 2 Modulators, A-M-See Vol 1 

For addresses see YELLOW SECTION eem/1971 (Vol_ 3) 



PRODUCT INDEX & DIRECTORY (Vol. 3) 

Modulators, F-M-See Vol 1 

Modulators, Llght-See Vol 2 

Modulators, Magnetic-
See Vol 2 

Modulators, Microwave-
See Vol 1 

Modulators, Phase-See Veil 1 

Modulators, Pulse-See Vol 1 

Modulators, R-F-:-See Vol 1 

Modulators, Telemeterlng-
See Vol 1 

Modulators, TV-See Vol 1 

Modulators, Vibrating 
Capacitor-See Vol 1 

Modules, Logic 
(Encapsulated)-Also See 
Cards; Circuits; Networks
See Vol 1 

MOisture Indlcators-See 
Indicators, Moisture-Vol 1 

Monitors, . Frequency
See Vol 1 

Monitors, Humidity-See 
Indicators, Humidity-Vol 1 

Monitors, Laser Energy
See Vol 1 

Monitors, Line. & Program
See Vol 1 

Monitors, Modulation
See Vol 1 

Motor Tachometer 
Generators-See 
Tachometers, Electrical 
(Seif-Generating)-Vol 2 

Motor-Units, Multiple
See Vol 2 

Motors, Brushless, D-C
See Vol 2 

Motors, Clock & Timing-
See Vol 2 . 

Motors, Control-See Vol 2 

Motors, Drag Cup-See Vol 2 

Motors, Gearhead-See Vol 2 

Motors, Gyro-See Vol 2 

Hecht Rubber Corp., Jacksonville, Fla. 
Ind'l. Elctm. Rubber, Twinsburg,Ohio 
Jodee PlastiCS, Inc., Brooklyn, N.Y. 
Lord Mfg. Co., Erie, Pa. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
Raybestos-Manhattan, Inc., Bridgeport, 

Conn. 
Shur-Lok Corp., Santa Ana, Cain. 
Stock Drive Prods .. New Hyde Pk., N.Y. 
3M Co., SI. Paul, Minn. 
Uniroyal, Inc., New York, N.Y. 

Mounts, Tape Head-
See Vol 1 

Mounts, Thermistor
See Vol 2 

Mounts, Transistor-See 
Motors, Hysteresis-See Vol 2 Pads, Transistor Mounting-
Motors, Incremental, Stepping Vol 2 

-See Motors, Stepping
Vol 2 

Motors, Induction-See Vol 2 

MSI Circuits-See Circuits, 
Medium Scale Integration
Vol 2 

Motors, Miniature-See Multiplexers (Excluding HI-FI) 
Motors, Fractional Hp-Vol 2 -See Vol 1 

Motors, Permanent Magnet
See Vol 2 

Motors, Selsyn-See Motors, 
Synchronous-Vol 2 

Motors, Servo Electric
See Vol 2 

Motors, Squirrel Cage
See Vol 2 

Motors, Stepping-See Vol 2 

Motors, Synchronous
See Vol 2 

Multipliers, Analog-See Vol 1 
Multipliers, Crystal-See Vol 1 

Multipliers, Dlode-See Vol 1 

Multipliers, Frequency-
See Vol 1 

Multipliers, Hall-See Vol 2 

Multipliers, Magnetic-
See Vol 2 

Monitors, Nuclear Radiation-
See Vol 1 Motors, Synchronous, 

Multipliers, Meter-See Vol 1 

Multipliers, Servo-See Vol 2 

Nameplates 

Monitors, Phase-Angle
See Vol 1 

Monitors, Phase Sequence & 
Loss-See Vol 1 

Polarized-See Motors, 
Snychronous-Vol2 

Motors, Timing-See Motors, 
Clock & Timing-Vol 2 

Motors, Torque-See Vol 2 

Oatak Corp., Passaic, N.J ••••••• __ ._. P 1445 
Smith, Herman H., Inc., Bklyn., N.Y_ 
Acromark Co., Berkeley His, N.J. 
Anodyne Inc., N. Miami Beach, Fla. 
Avery Prods. Graphics Div., Santa Ana, 

Calif 

Monitors,Power, A-C & D-C- Motors, Universal, A-C Or D-C 
See Vol 1 Operation-See Vol 2 

Bell Co., Inc., Trussville, Ala. 
Best Mfg. Co., Kansas City, Mo. 
Brady, W.H. Co., Milwaukee, Wisc. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Central Plastics Dists., Chicago, III. 
Cryptographics, Inc., New York, N.Y. 
Dennison Mfg., Framingham, Mass. 
Devco Engrg., W. Caldwell, N.J. 
Duramark, Inc., Port Washington, N.Y. 
E.C.P. Corp., Cleveland, Ohio 

Monitors, Power, A-F
See Vbl1 

Monitors, Power, R-F
See Vol 1 

Monitors, Pulse Code 
Modulation-See Vol 1 

Monitors, Tape-Recorder
See Vol 1 

Monitors, Temperature-Also 
See Controls, Temperature 
-See Vol 2 

Monitors, Video-See Vol 1 

Monitors, Voltage-See Vol 1 

Monitors, Waveform-See 
Oscilloscopes-Vol 1 

Mos Circuits-See Circuits, 
Integrated, Metal Oxide 
Silicon-Vol 2 

Motion Simulators-See 
Simulators, Motion-Vol 1 

Motor & Generator 
Armatures; Rotors, Stators 
-See Vol 2 

Motor Electric Generator Sets 
-See Vol 1 

Motor Speed Drives-See 
Controls, Motor Speed-Vol 2 
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Motors, Vacuum-See Vol 2 

Mounts, Antenna 
(Nonconsumer 
Applications)-See Vol 1 

Mounts, CRT & Accessories-
See Vol 2 

Mounts, Crystal-See Vol 1 

Mounts, Integrated Circuit
See Sockets, Integrated 
Circuit-Vol 2 

Mounts, Klystron-See Vol 2 

Mounts, Microwave-
See Vol 2 . 

Mounts, Mobile Antenna-See 
Mounts, Antenna"":"Vol1 

Mounts, Motor-See Vol 2 

Mounts, Shock & Vibration 
Aeroflex Labs., Plainview, N.Y. . 
Allantic India Rubber Co., Chicago, III. 
Backer-Loring Corp., Peabody, Mass. 
Barry Controls; Watertown, .Mass. 
Collins Radio Co., Cedar Rapids, Iowa 
Ealing Corp., Cambridge, Mass. 
Electrovert, Inc., MI. Vernon, N.Y. 
Felters Co., Millbury, Mass. 
GAF Corp., New York, N.Y. 
Golding Mfg. Co., N. Arlington, N.J. 
GoodriCh, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
Grant Pulley & Hardware Co., W. Nyack, 

N.Y. 

Electro Chemical Engraving Co., Bronx, 
N.Y. 

Engineered Plastics, Inc., Gibsonville, N.C. 
Ever Ready Label Corp., Belleville, N.J. 
Franklin Fibre-Lamitex, Wilmington, Del. 
GM Nameplate, Inc., Seattle, Wash. 
Graphtex Inc., Lodi, NJ 
Hermes Plastics, Inc., New York, N.Y. 
Industrial Commerce, Forest Hills, N.Y. 
Insulating Fabricators, E. Rutherford, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Laminated Sheet Prods., Millbury, Mass. 
Master Engraving, East Paterson, N.J. 
Master Tape Printers,. Inc., Chicago, III. 
Matthews, Jas & Co., Pittsburgh, Pa. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Metalcraft, Inc., Mason City, Iowa 
Metalphoto Corp., Cleveland, Ohio 
Miller Dial, EI Monte, Calif. 
NIP Co., Temple City, Calif. 
New Hermes Engraving Mach. Corp., New 

York, N.Y. 
Norgus Silk Screen Co., Inc., Clifton, N.J .. 
Oklahoma Aerotronics, Hartshorne, Okla. 
Pantographic Reproduction, Newington, 

Conn. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. . 
PIC Design Corp., Ridgefield .. Conn. 
Romar Plastics, Inc., Sl. Charles, III. 

For addresses see YELLOW SECTION 

Nameplates 
Seton /'lame Plate Corp., New Haven, 

Conn. 
Star Enterprises-Div., Lowell, Mass. 
Sterling Instr., New Hyde· Pk., NY 
Tech-EtCh, Inc., Hingham, Mass. 
3M Co., Sl. Paul, Minn. 
Topflight Corp., York, Pa. 
Waldom Elctrns., Inc., Chicago, III. 

Needles-See Styli-Vol 1 

Network$, Crossover-
See Vol 1 

Networks, Directional 
Antenna Phasing-See Vol 1 

Networks, Ladder-See Vol 2 

Networks, LC-See Vol 2 

Networks, Matchlng-
See Vol 1 

Networks, Phase-See Vol 2 

Networks, Pulse Formlng
See Vol 1 

Networks, ReJectlon-See 
Filters-Vol 2 

Networks, RC-See Vol 2 

Networks, Resistance
See Vol 2 

Neutron Detection Tubes
See Tubes, Radiation 
Detection-Vol 2 

Noise Analyzers-See 
Analyzers, Noise-Vol 1 

Nuclear Equlpment-See 
Specific Types 

Nuclear Radiation Shielding
See Shields, Nuclear 
Radiation-Vol 1 

Null Detectors-See 
Indicators, Null-Vol 1 

Numeric Readouts-See 
Readouts-Also See Tubes, 
Readout-Vol 2 

Nuts, Metal-See Fasteners, 
Metal 

Nuts, Plastlc-See Fasteners, 
Plastic 

O-Rlngs-See Seals, Oil 

Oceanographic Equip. 
(Electronlc)-See Vol 1 

Oils-See Lubricants 

Open-Short Locators-See 
Locators, Open-Short-Vol 1 

Optical Coded Dlscs-See 
Coded Discs, Optical-Vol 1 

Optical Comparators-See 
Comparators; Optical-Vol 2 

Optical Image Expanders
See Vol 2 

Optics, Fiber-See Fiber Optic 
Bundles; Fiber OptiC 
Inspection Equip,-Vol 2 

OptiCS, Mlcromosalc-See 
Micromosaic Optics-Vol 2 

Oscillators, Adjustable-See 
Oscillators (As Modified)
Vol 2 

Oscillators, AudlO:-:See Vol 1 

Oscillators, Beat Frequency 
(BFO)-See Vol 1 .. . 

Oscillators, Blas-See Vol 1 

OSCillators, Brldge-See Vol 1 
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Paints, Luminous 
OSCillators, Cavity-5ee'Voll 

Oscillators, Crystal-Controlled 
-5eeVoll 

OSCillators, Decade-
See Vol 1 

Oscill"tors, Grid Dlp-See 
Meters, Grid-Dip-Vol 2 

Oscillatos, Kystron-5ee 
Tubes, Klystron-Vol 2 

OSCillators" Magnetron-See 
Tubes, tv!agnetron-Vol 2 

OSCillators, Microwave-
See Vol 2 

Oscillators, Power-'-see Vol 1 

Oscillators, Pulse-5ee Vol 1 

Oscillato,"s, Reed-5ee Vol 1 

OSCillators, R-F-5ee Vol 1 

Oscillators, Sinusoidal-
. See Vol 1 

Oscillators, Square-Wave
See Vol 1 

OSCillators, Swee~ee Vol 1 

Oscillators, Telemetry-
See Vol 1 

OSCillators, Temperature 
Compensated-5ee Vol 1 

Oscillators, Test-5ee Vol 1 

Oscillators, TU!1lng-Fork 
Controlled-5ee Vol 1 

OS9I1!ators, UHF, VHF
See Vol 1 

OScillators, 
Ultra~Low-Frequency
See Vol 1 

OltClIIators, Ultrasonl~ 
See Vol 1 

Oscillators, Voltage 
Controlled-5ee Vol 1 

OSCillographs, Direct Writing 
-5eeVoll 

OSCillographs, Direct Writing, 
Multlchannei-5ee Vol 1 } 

Oscillographs, Portable-' 
See Vol 1" 

Oscilloscope Amplifier 
p,lug-I!1s-5ee Vol 1 

OSCilloscope Cameras-See 
Cameras, OScilloscope
Vol 2 

Oscilloscope Image' 
Expanders-5ee Vol 2 

Oscilloscope Oscillator 
Plug-lns-5ee Vol 1 

Os~iIIoscope Preampliflet 
Plug-lns-5ee Vol 1 

Oscilloscope probes- . 
See Vol 1 

Oscilloscope Time-Base 
Generator Plug-Ins
See Vol 1 

Osc!lIoscopes, Digital 
Readout-5ee Vol 1 

Osclll9sc;opes, General' 
~urpose-see Vol 1 

Oscilloscopes, l1igh , 
Frequency-5ee VQll 

Oscilloscopes, Low 
Frequency-5ee Vol 1 
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OSCilloscopes, Medical
See Vol 1 

Oscilloscopes, Multl-Beam-. 
See Vol 1 

OSCilloscopes, Multiple 
Channel-See Vol 1 

Oscilloscopes, Portable, 
Batte',y Operated
See Vol 1 

Oscilloscopes, Programmable 
-5eeVol1. 

OSCilloscopes, ProJectlon
See Vol 1 

Oscilloscopes, Sampling
See Vol 1 

OSCilloscopes, Storage
See Vol 1 

OSCilloscopes, 
Three-Dimensional.;...' 
See Vol 1 

Oscilloscopes,. Wlde-Band-
See Vol 1 . 

Ovens, Crystal & Coinponent 
-5eeVoll 

Ovens, Electric-5ee 
Furnaces, Electric-Vol.l 

Ovens, Infrared Drying~ 
See Vol 1 

C;>vens, Laboratorv~ee Vol 1 

Ovens, Microwave-5ee Vol 1 

Ovens, Particle Reduction-
See Vol 1 

Ovens, Vacuum-5ee Vol 1 

Oxide, Aluminum-5ee 
Insulating 'Materials, 
Powdered Metal Oxide 

Oxides, Magnetlc-5ee 
, Magnetic Iron, Oxides 

Paints, Metallic 
Engelhard Mlnerafs " Chem., Murray 

HIII,N.J. 
GC Elctms., Rockford, III. 
Mlcro-Clrcults Co., New Buffalo, Mich. 

p2480 
Acheson Colloids Co .• Port Huron. Mich. 
Chomerics. Inc .• Woburn. Mass. 
E.1. DuPont DeNemours '& Co .• 

Wilmington. Del. 
Electro-Science Labs .• Philadelphia. Pa. 
Fulier-O'Brien Corp .• Menlo Park. Calif. 
Isochem Resins Co .• Lincoln. R.I.' 
LPS Research Labs .• Los Angeles. Cal. 
Photo Chemical Prods. Cal.. Santa' 

Monica. Cal. 
Randolph' Prods. Co .• Carlstadt. N.J. 
Whittaker Corp .• Los Angeles. Cal. 

Paints, Radioactive-See 
Coatings, Radioactive 

Paints, Reflective 
Fulier-O'Srien corp .• Menlo Park. Calif. 
Hughes Aircraft Co. Culver City. Cal. 
Photo Chemical Prods. Cal.. Santa 

Monica. Cal . 
Randolph Prods. Co .• Carlstadt. N.J. 
3M Co .• St Paul. Minn. 

Paints, Resistive Also See 
Inks For Thick-Film 
Microcircuits 

Engelhard Minerals " Chem., Murray 
Hili, N.J.· 

Mlcro-Clrculls Co., New Buffalo, Mich. 
p248Q 

Acheson Colloids Co .• Port Huron. Mich. 
Alloys Unlimited. Inc .. Encino. Calif. 
E.I. DuPont DeNemours & Co .• 

Wilmington. Del. 
Electro Mats. Corp. Amer .• ·Mamaroneck. 

N.Y. . 
Electro-Science Labs .• Philadelphia. Pa. 
Emerson & Cuming. Inc .• Canton. Mass. 
Etchomatic. Inc., Waltham. Mass. 
Fanstael Inc .• N Chicago. III. 
Fulier-O'Brien Corp .. Menlo Park. Calif. 
Furane Plastics. Los Angeles. Cal. 
General Elee .• Schenectady. N.Y. 
Podgor. joseph Co., Pennsauken. N.J. 
Randolph Prods. Co .• Carlstadt. N.J. 
Royal Inds. EI Segundo. Calif 
Sauereisen CemenlS Co .• Pittsburgh. Pa. 
Sprayon, Prods .• Inc .• Bedford Hgts .• Ohio 
3M Co .• SI. Paul. Minn. 
Topper Mfg. Co .• Inc .• Great Neck. N.Y. Oxygen Indicators-5ee 

Indicators, O)(9gen I Ozone-
Vol 1 Panel Equipment-See Dials; 

Connectors; Jacks; Lights; 
etc.-Vol 2 Packages, Integrated Circuit 

-See Vol 2 

Packages, Semiconductor- : 
See Cans, Semiconductor 

Packaging, Cushioning-- '. 
See Vol 1 

Pads, L & T -5ee Attenuators 
-Vol 1· 

Pads, Transistor Mounting
See Vol 2 

Paging Systems-5ee Comm. 
Systems, Selective Paging
Vol 1 

Paints, Conductive, Electri~, 
See Coatings, Conductive, 
Electric . 

Paints, Fluorescent-5ee 
Coatings, Fluorescent 

Paints, Luminous 
Black Light Corp. Amer .• San Gabriel. Cal. 
Black Light Eastem. Westbury. N.Y. • 
Black Light Prods .• ' Chicago. III. 
Canrad Precision Inds .• Inc .• Pelham. N.Y. 
Edmund. Scientific Co .• Barrington. N.J. 
Shannon Luminous Mat·ls .• Hollywood. 

Cal. 
Strobllte Co .• Inc .• New York. N.Y. 
3M Co., St Paul. Minn. 
Topper Mfg. Co .• Inc., Great Neck. N.Y. 
Ultra·Violet Prods .• Inc .• San Gabriel. Cal. 

Panel Marking Kits-5ee Kits, 
Marking (Dial, Instrument, 
Equipment, etc.)-Vol 2 

Panels, Electroluminescent-
See Vol 2 

Panels, Fuse-5ee Vol 2 

Panels, Jack 
ADC Prods., Minneapolis, Minn. 

p 2510,2515 
Amp Inc., H!lrrisburg, Pa. 
Conneclor Corp., ChicagO, III. 
Dala-Conlrol Syslems, Danbury, Conn. 
Inlerswllch, Burflngame, Cal. ' 
Johnson E. F. Co., Waseca, Minn. 
LVC Ind's., Inc., Corona, N.Y. 
Mulillech Communications, Monlerey 

Pk., Cal ..... :....................................... p 324 
Nallonal Tel-Tronies Corp., Greal Neck, 

N.Y ................................................... P 2650 
Showa Musen Kogyo Co., LId., 
'Shlnagawa-Ku Tokyo 141, Japan 

Smith, Hennan H., Inc., Bklyn., N.Y. 
Trimm, Inc., Libertyville, III ........... P 2718 
Trompeter Elctms., Chatsworth, Cal •. 

P 2719 
Veclor Elclrn. Co., Inc., Sylmar, Cal. 
Virginia Panel Corp., Waynesboro, Va. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Acro Prods. Corp .• Chicago. III. 
Alcor. Inc .• Ithaca. N.Y. 
Altec. Anaheim. Calif. 
Anchor Specialty Mfg .• Teterboro. N.J. 
Anritsu Electric Co .• Ltd .• Tokyo. Japan 

For addresses see YELLOW SECTION 

Apahouser Corp. of N.E .• Boston. Mass. 
Artisan Elctms. Corp .• Parsippany, N.J. 
Audio Accessories. Inc .• Gilsum, N.H. 
Ava Elctrns .• Upper Darby, Pa. 
Best Mfg. Co .• Kansas City. Mo. 
Birnbach Co., Inc .• Freeport. N.Y. 
Bud Radio, Inc .• Willoughby. Ohio 
Cam·Lok Div .• Cincinnati. Ohio 
Carter Precision Elec. Co., Skokie. III. 
Control Prods. Corp., Chicago. III. 
Cooke Engrg. Co., Alexandria, Va. 
Eby Sis. Co .• Jamaica, N.Y. 
Franklin Fibre-Lamitex, Wilmington. Del. 
GM Nameplate, Inc .• Seattle. Wash. 
Golding Mfg. Co .• N. Arlington. N.J. 
Graphtex Inc .• Lodi. NJ 
Hammond Mfg. Co .• Ltd .• Guelph. Onl.. 

Can. 
Haeger. Inc .• Los Angeles. CaIH. 
Honeywell. Ft. Washington. Pa 
Industrial Elctrn. Hardware. New York; 

N.Y. 
Info-Lite Corp .• Ft. Lee, N.J. 
Keystone Elctms. Corp., New York. N.Y. 
Kings Elctrns .• Tuckahoe. N.Y. 
Lewis Engrg. Co .• Naugatuck. Conn. 
Lynn Elctms. Corp .• Philadelphia. Pa. 
Marlin Mfg. Corp .• Cleveland, Ohio 
Mechanical Engraving Co .• Inc .• Bronx, 

N.Y. 
Methode Elctms .• Inc .• Chicago. III. 
Mid·West Metal Prods .• Kansas City. 

Kans. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
Norelcom Inds .• Inc .• Fanningdale. N.Y. 
Omega Engrg .• Inc .• Stamford. Conn.' 
Paraplegics Mfg .• Bensenville. III. 
Philips Elctrns. Inds .• Ltd .• Toronto 17, 

Can. . 
Pyco. Inc .• Penndel. Pa. 
RCA Corp .• Camden. N.J. . 
Singer - Tele·Signal. Woodbury, N.Y. 
Switchcraft. Inc .• Chicago. III. ' 
Technical Mal·l.. Mamaroneck. N.Y. 
Trepac Corp. America. Englewood, N.J. 
Whistler Elctms., Inc .• Northridge. Cal. 

Panels, Metal-5ee Cabinets &. 
Accessories, Metal 

Panels, Meter-5ee Cases, 
Equipment, Instrument, Meter 

Panels, Patc~ee, Panels, 
Jack . 

Panels, Power Bus-5ee Vol 1 

Panels, Relay Rack 
ADC Prods., MinneapoliS, Minn. 
Cablron Corp., Chicago, III ........... p 2314 
Honeywell, Inc., Wabash, Incl. 
Interswllch, Burflngame, Cal. 
Premier Melal Prods. Co., Bronx, N;Y. 

p2322 
Stanlron, No. Hollywood, Cat ..... P 2325 
Vero Eleclronlca, Inc., Hauppauge, N.Y. 
Amco Engrg. Co .• Chicago. III. 
AnChor Specialty Mfg .• Teterboro. N.J. 
Artisan Elctms. Corp., Parsippany. N.J. 
Best Mfg. Co .• Kansas City. Mo. 
Bud Radio. Inc .• Willoughby, Ohio 
Elzee Metal Prods. Co., Inc .• Brooklyn. 

N.Y. 
Eugene Engrg. Co., Inc .• Rockland. Mass. 
F9Iner. P. & Sons. Inc .• New York. N.Y. 
Golding Mfg. Co .• N. Arlington. N.J. 
Graphtex Inc., Lodi. NJ 
Hammond Mfg. Co .• Ltd .• Guelph. Onl.. 

Can. 
Hartman Electrical Mfg .• ' Mansfield. OhIO 
Heeger. Inc .• Los Angeles, Calif. 
Hoffman Engrg. Co .• Anoka. Minn. 
Honeywell. FI. Washington, Pa. 
Ingersoll Prods .• Chicago, III. 
Kinetron Corp .• Asbury Park, N.J. 
Metal Works. Inc., Hermann. Mo. 
Metalphoto Corp .• Cleveland. Ohio 
Mid-West Metal Prods .• Kansas City. 

Kans. 
Miller Dial. EI Monte. CaIH. 
Mobil Elctrns .• Inc .• Anderson. Ind. ' 
NfP Co .• Temple City. Calif. 
Par-Metal Prods. Div .• Brooklyn. N.Y. 
Paraplegics Mfg .• Bensenville. III. 
Riester & Thesmacher Co., Cleveland, 

Ohio ' 
Scientific-Atlanta. Inc., Atlanta, Ga. 
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Wood. C.N. Mfg. Co., Newtown, Pa. 

Panoramic Adapters-See 
Receivers, Panoramic-Vol 1 

Paper Insulation-See 
Insulation Materials, Paper 

Paper, Graphic Recording
See Vol 1 

Passive ReflectorS-See 
Antenna Reflectors-Vol 1 

Patch Boards-See Boards, 
Plug·ln; Boards, Programming 

Patch Cords-See Cords, 
Patch 

Pedestals, Radar-See Vol 1 

Perforators, Paper Tape 
(Electrically Powered)
See Vol 1 

Perforators, Paper Tape 
(Manually Operated)
See Vol 1 

Permeameters-See Meters, 
Permeameter-Vol 1 

Phase & Voltage Analyzers
See Analyzers, Phase & 
Voltage-Vol 1 

Phase Comparators-See 
. Comparators, Phase-Vol 1 

Phase Indicators-See 
Indicators, Phase-Vol 1 

Phase-Lock Frequency 
Stabllizers-See Stabilizers, 
Frequency __ Vol 1 

Phase Shifters-See Shifters, 
Phase-Vol 1 

Phones-See Headphones & 
Headsets-Vol 1 

Phonograph Arms, Playback 
-See Vol 1 

Phonograph Arms, 
Transcription-See Vol 1 

Phonograph Parts & 
Accessories-See Vol 1 

Phonographs-See Vol 1 

Phosphors-See Fluorescent 
Compounds 

Photo Emulsions, Stencil
See Vol 1 

Photocells & Phototubes
See Cells, Photoconductive, 
etc.-Also See Tubes, 
Photomultiplier-Vol 2 

Photoelectric Equipment
See Alarms; Controls; 
Counters; etc.-Vol 2 

Photoflash Equipment, 
Electronic-See Vol 2 

Photographic Equip.-See 
Cameras, etc.-Vol 2 

Photometers-See Meters, 
Light-Vol 1 

Photomultiplier Power 
Supplles-See Power 
Supplies, Photomultiplier
Vol 1 

Photomultiplier Tube 
Housings-See Vol 2 

Photomultipliers-See Tubes, 
Photomultiplier-Vol 2 

Physiological Equipment
See Specific Types 

Pickup Cartidges-See 
Cartidges, Phono-Vol 1 

Pickups,' Industrial-See 
Transducers-Vol 2 

Pickups, Magnetic-See 
Transducers-Vol 2 

Pickups, Phonograph-See 
Phonograph Arms, Playback 
-Vol 1 

Pickups, Proximity-See 
Transducers, Displacement
Vol 2 

Pickups, Telephone (For 
Recordlng)-See Vol 1 

Pickups, Torque-See 
Transducers, Torque-Vol 2 

Pickups, Vibration-See 
Transducers, Vibration; 
Accelerometers-Vol 2 

Piezoelectric Crystals-See 
Crystals, Piezoelectric-Vol 1 

Pilot Lamps-See Lamps, Dial 
& Pilot-Vol 2 

Pin Straighteners, Connector 
GC Etctrns., Rockford, ttl. 
Jonard Inds. Corp., Bronx, N.Y. 
Air·O-Tronics Prods., Morrisville, N.Y. 
Haydu Prods., Inc., Opa Locka, Fla. 
Instru·Lec Corp., Mt. Vernon, N.Y. 
Methode Elctrns., Inc., Chicago, III. 

Pin Straighteners, Tube-
See Vol 2 

Pins, Cotter, Dowel, Taper, 
etc.-See Pins, Mechanical 

Pins, Electrically Conductive 
Airborn, Inc., Dallas, Tex. 
Art Wire & Stamping Co., Cedar Knolls, 

N.J ............................................ -. .... P 2815 
Berg Elctrns., Inc., New Cumberland, 

Pa ................................................ -. .. p 2592 
Concord Elctrns., New York, N.Y. p 2611 
Connector Corp., Chicago, ttl ..... P 2613 
LVC Ind's., Inc., Corona, N.Y. 
Precision Metal Prods. Co., Stoneham, 

Mass. 
Accurate Elctrns. Corp., Elyria, Ohio 
Associated Mfg. Co., Chicago, m. 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland, Pa. 
Cam-Lok Div., Cincinnati, Ohio 
Chem Aero, Inc., Wilmington .. Cal. 
Device Seals, Inc., Sun Valley, Calif. 
Eby Sis. Co., Jamaica. N.Y. 
GTE Sylvania Inc., Warren, Pa. 
Larsen Importing Co., New York, N.Y. 
Litton Inds., Van Nuys, Calif. 
Maleo Mfg. Co., Chicago, III. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Moser Jewel Co., Perth Amboy, N.J. 
Pylon Co., Inc., Attleboro, Mass. 
Robinson-Nugent, New Albany, Ind. 
Veritron West, Inc., Chatsworth, Calif. 
Viking Inds., Inc., Chatsworth, Calif. 
Waldom Elctrns., Inc., Chicago, III. 

Pins, Mechanical 
Art Wire & Stamping Co., Cedar Knolls, 

N.J ................................................... P 2815 
Precision Metal Prods. Co., Stoneham, 

Mass. I 

Allen Mfg. Co., Hartford, Conn. 
Anti-Corrosive Metal Prods. Co .. Inc., 

Albany, N.Y. 
Associated Mfg. Co., Chicago, III. 
Auto-Swage Products, Inc., Shelton, Conn. 
Avdel, ·Inc., Burbank, Calif. 
Bell Fasteners Corp., Paramus, N.J. 
Bland Co., Bloomfield, Conn. 
CEM. Co., Inc., Danielson, Conn. 

Plates, Switch Mounting 
Century Fastener Corp., Brooklyn, N.Y. 
Deutsch Fastener Corp., Los Angeles, 

Cal. 
Elastic Stop Nut Div., Union, N.J. 
Gillen, John. Co., Cicero, III. 
Groov-Pin Corp., Ridgefield, N.J. 
Helitronics Corp., Newark, N.J. 
Keene Corp., Muskegon, Mich. 
Keystone Elctrns. Corp., New York, N.Y. 
Luke Line Fasteners, Beverly, N.J. 
Moser Jewel Co .. Perth Amboy: N.J. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
PIC Design Corp., Ridgefield .. Conn. 
SECS, Inc., Long Island City, N.Y. 
Shur·Lok Corp., Santa Ana, Calif. 
Standard Screw Co., Bellwood, III. 
Star Stainless Screw Co., Totowa, N.J. 
Sterling Instr., New Hyde Pk., NY 
Stop Components, Inc., Freeport, N.Y. 
Torrington Co., Torrington, Conn. 
TRG Prods., E. Boston, Mass. 
Tridair Inds., Torrance, Calif. 

Pitch-See Insulting 
Compounds, Asphalt & Pitch 

Pitch & Tempo Regulators
See Regulators, Pitch & 
Tempo-Vol 1 . 

Plastic Films, Rods, Sheets, 
etc. 

Severna Operation, East Orange, N.J. 
Transcon Mfg. Co" Dallas, Tex. 
Adam Spence Corp., Edison, N.J. 
Anchor Plastics Co Inc., long Island City, 

N. Y. 
Atlas Fibre Co., Chicago, III. 
Blum, Julius & Co., Inc., Carlstadt, N.J. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Budd Co., Phil~delphia, Pa. 
Cadilac Plastics & Chems., Detroit, Mich. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Celanese Plastics Co., Newark, N.J. 
Central Plastics Disls., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Conap, Inc., Allegany, N.Y. 
Crane Packing Co., Morton Grove, III. 
Dilectrix Corp., Farmingdale, N.Y. 
Dow Chemical Co., Midland, Mich. 
Eastman Chern. Prods., Kingsport, Tenn: 
Emerson & Cuming, Inc., Canton, Mass. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Fluorocarbon Co., Anaheim, Cal. 
General Elec., Pittsfield, Mass. 
Goodrich B. F. Chern. Co., Cleveland, 

Ohio 
Goodrich, B.F. Ind'i. Prods. Co., Akron, 

Ohio 
Hercules, Inc., Wilmington, Dela. 
Hysol Div., Olean, N.Y. 
leo/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Laminated Fabricators, San Bruno, Calif. 
Nalvar Corp., Rahway, N.J. 

. Plastic Assocs., Inc., Inwood, N.Y. 
Port Plastics, Inc., Montebello, Cal. 
I]eynolds Metals Co., Rictimond, Va. 
Richardson Co., Des Plaines, III. 
Rogers Corp., Rogers, Conn. 
Royal Inds, EI Segundo; Calif 
Schweitzer, Peter J; Div., Lee, Mass.' 
Shamban, W,s. & Co., los Angeles, Calif. 
Synthane Corp, Oaks, Pa. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
3M Co., St. Paul, Minn. 
Tri-Point Inds., Inc., Commack, N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Whittaker Corp., los Angeles, Cal. 
Zippertubing Co., los Angele$, Calif. 

Plastic Filters; Pumps; Valves 
-See Filters, Fluid, 
Nonmetallic; Pumps, 
Nonmetallic; Valves, 
Nonmetallic-Vol 1 

Plastic Raw Materials, 
Liquids, Pellets, Powders, 
Resins 

Acme Resin Co., Forest Pk., III. 
Adhesive Prods. Corp., Bronx, N.Y. 
Allaco Prods., Braintree, Mass. 
Amoco Chemicals Corp., Chicago, III 
Applied Plastics Co., EI Segundo, Cal. 

Automatic Die Cutting Mach. Co., New 
York, N.Y. 

Bacon Inds., Watertown, Mass. 
Belding Chern. Inds., New York, N.Y. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Borden Chern., New York, N.Y. 
Celanese Plastics Co., Newark, N.J. 
Chemical Prods. Corp., E. Providence, R.I. 
City Chemical Corp., New York, N.Y. 
Conap, Inc., Allegany, N.Y. 
Cosmic Plastics, San Fernando, CaIH. 
Dennis Chem. Co., St. louis, Mo. 
Dolph, John C. Co., Monmouth Junction, 

N.J. 
Dow Chemical Co., Midland, Mich. 
Dow Coming Corp.; Midland, Mich. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Durez Plastics Div., N. Tonawanda, N.Y. 
Dynaloy, Inc., Hanover, N.J. 
Eastman Chem. Prods., Kingsport, Tenn. 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Emerson & Cuming, Inc., Canton, Mass. 
Rberite Corp., Winona, Minn. 
FMC Corp., New York, N.Y. 
Furane PlastiCS, los Angeles, Cal. 
GAF Corp., New York, N.Y. 
General Elec., Pittsfield, Mass. 
General Elec., Selkirk, N.Y. 
General Elec. Co., Waterford, N.Y. 
Goodrich B. F. Chern. Co., Cleveland, 

Ohio 
Hardman Inc., Belleville, N.J. 
Hercules, Inc., Wilmington, Deia. 
Hightemp Resins, Inc., Stamford, Conn. 
Hysol Div., Olean, N.Y. 
leore, Inc., Santa Clara, Cal. 
Isochem Resins Co., Lineoln, R.I. 
Mansol Ceramics Co., Inc., Belleville, N.J. 
Merix Chern. Co., Chicago, III. 
Mobay Chern. Co., Pittsburgh, Pa. 
Morton Chemical Co., Chicago, III. 
Owens·Corning Rberglas, Toledo, Ohio 
Packaged Resins Co., Braintree, Mass. 
Pennsylvania Ind'i. Chern. Corp., Clairton, 

Pa. 
Pennwalt Corp., Phila., Pa. 
Plasmadyne, Santa Ana, Calif. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Polymer .corp., Reading, Pa. 
Ram Chems., Gardena, Calif. 
Rawn Co., Inc., Spooner, Wisc. 
Reichhold Chemicals, Inc., White Plains, 

N.Y. 
Resin Formulators Co., Culver City, Cal. 
Richardson Co., Des Plaines, III. 
Rogers Corp., Rogers, Conn. 
Rosenberg Bros. & Co., Smithtown, N.Y. 
Royal Inds, EI Segundo, Calif 
Schenectady Chems., Schenectady, N.Y, 
Shamban, W.S. & Co., los Angeles, Calif. 
Smooth-On, Inc., Gillette, N.J. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Tra·Con .. lnc., Medford, Mass. 
Union Carbide, Chemicals & PlastiCS, New 

York, NY. 
Uniroyal, Inc., New York, N.Y. 
U.S. PolymeriC .. Stamford, Conn. 
Westinghouse Elec:, W. Mifflin, Pa. 
Whittaker Corp., los Angeles, Cal. 

! 
PlastiCS, Encapsulatlng-See 

Compounds, Encapsulating 

Plastics, Heat Shrinkable
See Caps, Forms & Tapes, 
Heat Shrinkable 

Plated Wire Memory Systems 
-See Memory Systems
Vol 1 

Plates, Instructional-See 
Nameplates 

Plates, Name-See 
Nameplates 

Plates, Silk Screen-See 
Nameplates 

Plates,Swltch Mounting 
Alco Elctrn.Prods., Lawrence, Mass.p 

1878 
Altec, Anaheim, Calif. 
Best Mfg. Co., Kansas City, Mo. 
Cole Instr., Costa Mesa, Cal. 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 2071 



Plates, Switch Mounting (cont'd) 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eljay Corp., Columbia, Md. 
General Elec., Providence, RL 
Golding Mfg. Co., N. Arlington, N.J. 
Javex Elctrns., Cherry Valley, Calif. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind. 
Seton Name Plate Corp., New Haven, 

Conn. 
Sierra Elec., Gardena, Calif. 
Templet Ind., Inc., Plainview, N.Y. 
Waldom Elctrns., Inc., Chicago, III. 

Plating Solutions 
Engelhard Minerals & Chern., Murray 

Hili, N.J. 
Allied Chemical Corp" Morristown, N.J. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Conversion Chem.,Corp., Rockville, Conn: 
E.I. DuPont DeNemours & Co., 

Wilmington, Del. 
Fidelity Chern. Prods. Corp., Newark, N.J. 
Goodrich, B.F. Ind'l. Prods. Co., Akron, 

Ohio 
LEA Mfg. Co., Waterbury, Conn 
M & T Chemicals Inc., Rahway, N.J: 
Mac Dermid, Inc., Waterbury, Conn. 
Materials Development, Los Angeles, Cal. 
Matthey Bishop Inc., Malvern, Pa. 
Metaplast Electrochemicals, Bronx, N.Y. 
Nitine, Inc., Clifton, N.J. 
Richardson Co., Des Plaines, III. 
Sel-Rex Corp., Nutley, N.J. 
Sifeo Metachemical, Cleveland, Ohio 
Technic, Inc., Providence, R.I. 

Players, MagnetiC Tape-See 
.Recorders, Magnetic Tape 
(Lab Type)-Vol 1 . 

Pliers 
Jonard Inds. Corp., Bronx, N.Y ... p 2941 
Vaco Prods. Co., Chicago, III ....... P 2944 
Allied Elctrns. Corp., Chicago, III. 
Armstrong Bros. Tool Co., Chicago, III. 
Channellock, Inc., Meadvill~, Pa. 
DoAIl Co., Des Plaines, III. 
Erikson Specialized Tool Co., Pico·Rivera, 

Cal. 
E.T.M. Corp., Monrovia, Calif. 
Eyelet Tool Co., Inc., Cambridge, Mass. 
Hammel, Riglander & Co., New York, N.Y. 
Hunter Tools, EI Monte, Calif 
Janel, Inc., Stirling, N.J. 
Kawecki Beryleo Inds·., Inc., New York, 
~~. 

Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Milbar, Chagrin Falls, Ohio 
Philmore Mfg. Co., Richmond Hill, N.Y. ' 
Proto Tool Co, Los Angeles, Calif. 
Snap-On Tools Corp" Kenosha, Wise. 
Techni-Tool, Inc., Philadelphia, Pa. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Vigor Tool CO.,·NewYork, N.Y. 
Waldes Kohinoor, ·Inc., Long Island City, 

N.Y. 
Williams J.H. & Co., Buffalo, N.Y. 
Xcelite, Inc., Orchard Park, NY. 

Plotters, X-Y, & Accessories 
-See Recorders, X-Y-VoI1 

Plotting Boards-See Boards, 
Plotting-Vol 1 

Plug Adapters 
Amphenol RF DiY., Danburry, Conn. 

p 2521-2525,2527,2532-2536 
Amphenol Sales DiY., BroadYiew, III. 

p 2521-2525,2527,2532-2536 
Augat Inc., Attleboro, Mass ......... p 1536 
Connector Corp., Chicago, III ..... P 2612 
Dabum Elctrns. & Cable Corp., Bronx, 

N.Y. . 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III ............. P 2629 
National Tel-Tronics Corp., Great Neck, 

N.Y ................................................... P 2650 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

Rye Inds., Inc., Mamaroneck, N.Y. 
. P 2708 

Schrack Elec. SiS., New York, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 

Showa Musen Kogyo Co., Ltd., 
Shlnagawa-Ku Tokyo. 141, Japan 

Smith, Herman H., Inc., Bklyn., N.Y. 
Trimm, Inc., Libertyville, III ........... P 2718 
Trompeter Elctrns., Chatsworth; Cal. 

p 2719 
Vector Elctrn. Co., Inc., Sylmar, ·Cal. 
Accurate Elctrns. Corp., Elyria, Ohio 
Air-O·Tronics Prods., Morrisville, N.Y. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Amerieon Corp., Waltham,' Mass: 
APM Hexseal Corp., Englewood, N.J. 
Barker Prods. Co., Saugus, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cam·Lok Div., Cincinnati, Ohio 
DonMar Prods., Inc., Denver, Colo, 
EV/Game, Inc., Freeport, N.Y. 
Eagle Elec. Mfg. Co., L I. C., N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
General Radio Co., Concord, Mass. 
Javex Elctrns., Cherry Valley, Calif. 
Keystone Elctrns. Corp., New York, N.Y. 
Kings Elctrns., Tuckahoe,. N.Y. 
Loranger Mfg. Corp., Warren, Pa. 
Marlin Mfg. Corp., Cleveland, Ohio 
Methode Elctrns., Inc., Chicago, III. 
Microdot Inc., S. Pasadena, Calif. 
Noel Mfg. Co. inc., Bronx, N.Y. 
Phelps Dodge Comm., North Haven, 

Conn. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Roberts Div., Los Angeles, Cal. 
Rodale Mfg, Go., Inc., Emmaus, Pa. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Staffall, Inc., Providence, R.1. 
Superior Elec .. Bristol, Conn. 
Switchcraft, Inc., Chicago, III. 
Tru·Connector Corp., Peabody, Mass. 

Plug & Jack Sets 
ADC Prods., MinneapOliS, Mlnn ... p 2512 
Amphenol Ind'i. DiY., Chicago, III. 
Augat Inc., Attleboro, Mass. 
Connector Corp., Chicago, III •. 
GC Elctms., Rockford, III ............. P 2629 
Johnson E. F. Co., Waseca, Minn. 
National Tel-Tronlcs Corp., Great Neck, 

N.Y. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Rye Inds.,.lnc., Mamaroneck, N:Y. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Trimm, Inc., Libertyville, III ........... p 2718 
Trompeter Elctms.,· Chatsworth, Cal 

p 2719 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Accurate Elctrns. Corp., Elyria, Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cam-Lok Div., Cincinnati, Ohio 
Carter Precision Elec. Co., Skokie, III. 
Cinch Mfg. Co.,. Elk Grove Village,1I1. 
Components Specialties, Inc .. , Freeport, 

N.Y. 
Consolidated Resistance Sis., Yonkers, 

NY. 
EV /Game, Inc., Freeport, NY. 
Eby Sis. Co., Jamaica, N.Y. 
General Radio Co., Concord, Mass. 
HoneYWell, Ft. Washington, Pa. 
Hypertronics Corp., Watertown, Mass. 
Javex Elctrns., Cherry Valley, Calif. 
Keystone Elctrns. Corp., New York, N.Y. 
Kings Elctrns., Tuckahoe, N.Y. 
Magnavolt Inc., Yonkers, N.Y. 
Mallory Controls, Frankfort, Ind. 
Marlin Mfg. Corp., Cleveland, Ohio 
Methode Elctrns., Inc., Chicago, III. 
Molex Prods .. Co., Downers Grove, III. 
Paraplegics Mfg., Bensenville, III. 
Permonite Mfg. Co., Chicago, III. 
Philmore Mfg. Co., Richmond Hill; NY. 
Pyco, Inc., Penndel, Pa. 
Robinson-Nugent. New AlbanY; .Ind. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
Sierra Elec., Gardena, Calif. . 
Standard Elec. Time Corp., Springfield, 

Mass. 
Superior Elec., Bristol, Conn. 
SWitchcraft, Inc., Chicago, III. 
Telephone Comps.,' Inc.: Northport, N.Y. 
Telex Comm. Div., MinneapOliS, Minn. 
Tru-Connector Corp., Peabody, Mass. 
Viz Mfg. Co., .philadelphia, Pa. 
Wald Sound, Sun Valley, Calif. 
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Whistler Elctrns., Inc., Northridge, Cal. 

Plug Caps 8. Shells 
ADC Prods., Minneapolis, Minn. 
Amphenol Ind'i. DiY., Chicago, ilL 
Pomona Elctms. Co., Inc., Pomona, Cal. 

p 2655-2657,2662 
Rye Inds., Inc., Mamaroneck, N.Y: 
Smith, Herman H., tnc., Bklyn., N.Y. 
Trompeter Elctrns., Chatsworth, Cal. 
Vector Elctrn. Co., Inc;, Sylmar, Cal. 
Vernltron E.lec. Comps., laconia, N.H. 

p 2720 
Alloys Unlimited, Inc., Encino, Calif. 
Cam-Lok Div., Cincinnati, Ohio 
Caton Inds., Inc., Clark, N.J. 
Eagle Elec. Mig. Co., L I. C., N.Y. 
Epoxy Plastic Molders, Irvington, N J 
Javex Elctrns., Cherry Valley; Calif. 
Kings Elctrns ... Tuckahoe, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
MarYland Lava Co., Bel Air, Md. 
Molex Prods. Co., Downers Grove, III. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Pacific Electricord, Gardena, Cal. 
Pass & Seymour, Inc., Syracuse;·N.Y. 
R. I. Metpro, Inc., Warwick, R.I. 
Royal Inds, EI Segundo; Calif 
Staver Co., Inc., Bay Shore, N.Y. 
Tower Mfg. Corp., Providence, R.1. 
Tru-Connector Corp., Peabody, Mass. 
Viz Mfg. Co., Philadelphia, Pa. 

Plug~ln Module Enclosures 
Califomia Elctm. Mfg. Co., Alamo, Calif. 
Digital Equip. Corp., Maynard, Mass. 
Elctrn. Molding Corp., Woonsocket, R.I. 
Electrospace Corp., Westbury 
(NES) Nationwide Elctrn. Sys~; ltaaca, 

III. . 
Pinlltes, Fairfield, N.J. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p2674-2687 
RO Assocs., Menlo Pic., Cal. 
Scanbe Mfg. Corp., EI Monte, Cal. 
Smith, Herman H., Inc., Bklyn., N.Y. 
Trompeter Elctrns., Chatsworth, Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Accurate Elctrrs. Corp., Elyria, Ohio 
Burr·Brown Resch. Corp., Tucson, Ariz. 
Caton Inds., Inc., Clark, .N.J. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Electro Oceanics, Inc., Compton, Calif. 
Keystone Elctrns. Corp., New York, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Petersen Radio, Council Bluffs, Iowa 
Spec PlastiCS, No. Hollywood, Cal. 
3M Co., SI. Paul, Minn. 

Plugboard Programming 
Systems-See Boards, 
Programming-Vol 1 

Plugs, Electrical (All Types) 
ADC Prods., Minneapolis, Minn .. ; p 2513 
Airborn, . Inc., D!llIas, Tex. 
Amphenol Connector. Diy., BroadYlew, 

III. 
Amphenol Ind'i. Dlv., Chicago, III. 

P 2538,2541 
Amphenol Sales Dlv., BroadYlew, III. 

p 2538,2541 
Connector ·Corp., Chicago, III ..... P 2612 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
EBY, Hugh H. Co., Phila., Pa. .; .... p 2620 
Elco, Willow Grove, Pa. 
Elctrn. Molding Corp., Woonsocket, R.I. 

p2626 
GC Elctrns., Rockford,lII ............. p 2629 
Johnson E. F. Co., Waseca, Minn. 

p 2642,2643 
Millen, James Mfg., Malden, Mass. 
Pomona Elctms. Co., Inc.; Pomona, Cal. 

p 2652-2654,2658,2660,2661,2667,2669 
Rowe Inds., DiY., Toledo, Ohio 
Rye Inds., Inc., Mamaroneck, N.Y. 

p2708 
Schrack Etec. SIs., New York, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Musen Kogyo Co.,. Ltd., 

Shlnagawa-Ku Tokyo 141; Japan 
p 2715 

Smith, Herman H., Inc., Bklyn., N.Y. . 
P 2716 

Trimm, Inc., Libertyville, III ........... P 2718 

Trompeter Elctrns., Chatsworth, Cal. 
. p 2719 

Vector Elctm. Co., Inc., Sylmar, Cal. 
VernltrOn Elec. Comps., LaconIa, N.H. 
Wlremold Co., W. Hartford, Conn. 
Accurate Elctrns. Corp., Elyria, Ohio 
APM Hexseal Corp., Englewood, N.J. 
Audio AcceSSOries, Inc., Gilsum, N.H. 
Auto-Swage Products, Inc., Shelton, Conn. 
Barker Prods. Co., Saugus, Mass. 
Beman Mig., Inc., New Cumberland, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cam·Lok Div., Cincinnati, Ohio 
Carter Precision Elec. Co., Skokie, III. 
Caton Inds., Inc., Clark, N.J. 
Cinch Mfg. Co., Elk Grove Village, III. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Cooke Engrg. Co., Alexandria, Va. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eby Sis. Co" Jamaica, N.Y. 
General Elec., Providence, R.I. 
General Radio Co., Concord, Mass. 
HypertroniCS Corp., Watertown, Mass. 
Javex Elctrns., Cherry Valley, Calif. 
Joy Mfg. Co., New Phila., Ohio 
Keystone Elctrns. Corp., New York, N.Y. 
Kings Elctms., Tuckahoe, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Lynn Elctrns. Corp., Philadelphia, Pa. 
Molex Prods. Co., Downers Grove, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Pacific Electrieord, Gardena, Cal. 
Permonita Mfg. Co., Chicago, III. 
Phelps Dodge Comm., North Haven, 

Conn. 
Philmore Mfg. Co., Richmond Hill, N.Y . 
Rex Rheostat & Co., Roosevelt, N.Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds" Ltd., New York, N.Y. 
Sierra Elec., Gardena, Calif. 
Superior Elec., Bristol, Conn. 
Switchcraft, Inc., Chicago, III. 
Thomas .&. Betts Co., Elizabeth, N.J. 
Tru-Connector Corp., Peabody, Mass. 
Veritron West, Inc., Chatsworth, Calif. 
Waber Elctrns., Inc., Philadelphia, Pa. 
Waldom Elctrns., Inc., Chicago, III. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 

Plugs, Fused 
Cam·Lok Div., Cincinnati, Ohio 
Deutsch Co., Banning, Calif. 
Eagle Elee. Mfg. Co., L. I. C., N.Y. 
Joy Mfg. Co., New Phila., Ohio 
Molex Prods. Co., Downers Grove, III. 
Waber Elctrns., Inc., Philadelphia, Pa. 

Pointers, Dial-See Vol 2 

PolariJnet~rs-See Vol 1 

Polyester Insulating Film-
See Insulation Materials, Film 

Porcelaln-See Insulation 
Materials, Ceramic . 

Porosimeters-See Vol 1 

Posts, Binding 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 
EBY, Hugh H. Co., Phila., Pa ....... p 2620 
Elco, Willow Grove, Pa. 
Etctrn. Molding Corp., Woonsocket, R.~. 

p 2628 
Electrospace Corp., Westbury ...... p 323 
GC Elctms., Rockforcl, III ............. P 2629 
Graphite Metslllzlng Corp~ Yonkel's, 

N.Y. 
Grayhlll, Inc., LaGrange, III ........... p 1915 
Johnson E. F. Co., Waseca, Minn. 

p2644 
Millen, James Mfg., Malden, Mass. 

p 1488,1999 
National Tel-Tronics Corp., Great Neck, 

N.Y .................... ; .............................. P 2650 
NOBEX Diy., Burlingame, Cal ....... P 1466 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
, P 2652-2658,2660,2663,2666,2670,2671 
Raytheon Co., Quincy, Mass. . 
Rye Inds., Inc., Mamaroneck, N.Y. 

. . P 2708 

2072 For addresses see YELLOW SECTIO~ eem/1971 (Vol. 3) 



PRODUCT INDEX & DIRECTORY (Vol. 3) Potentiometers, Trimmer, Wirewound 
Showa Musen Kogyo Co., Ltd., 

Shlnagaw.Ku Tokyo 141, Japan 
p 2715 

SmIth, Iterm8n H., Ine., Bklyn., N.Y. 
. P 2716 

Abadak lnels .• Inc .• Farmingdale. N.Y. 
Accurate Elctms. Corp .• Elyria. Ohio 
Air-Q-Tronies Prods .• Morrisville. NX 
Amatom Elclrn. Hardware. New Rochelle. 

N.Y. 
Auto-Swage Producls. Inc .• Shelton, Conn. 
Bimbach Co., Inc., Freeport. N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Eastern Specially Co., Philadelphia, Pa 
Eby Sis. Co., Jamaica, N.Y. 
Ercona Corp .• Bellmore, N.Y. 
Federal Screw Prods .. Inc .• ChiCago, III. 
General Radio Co., Concord, Mass. 
Hallmark Standards. Inc., Mt. Vernon, N.Y. 
Industrial Elctm. Hardware, New York, 
NX 

Kings Eldrns., Tuckahoe. N.Y. 
Maleo Mfg. Co., Chicago, III. 
Noralcom Inds., Inc., Farmingdale, N.Y. 
Perrnonlte Mfg. Co., Chicago. III. 
Philmora Mfg. Co., RiChmond Hill, N.Y. 
Rysll Elctms. Corp., N. Miami Beach. Fla. 
Shigoto Inds., LId., New York, N.Y. 
Staffall. Inc .. Providence, R.I. 
States Co., Hartford, Com. 
Superior EIec., Bristol, Conn. 
Tru-Connector Corp., Peabody, Mass. 
U.s. Terminals, Inc., Cincinnati, Ohio 
Zierick Mfg. Corp .• MI. Kisco, N.Y. 

Posts, Harness Board 
GrayhlH, Ine., laGrange, III. . 
vector Elctm. Co., Inc~ Sylmar, CaL 
Abbott Prods .. Inc., College Point, N.Y. 
Accurate Eldrns. Corp., Elyria, Ohio 
Ico/Rally. Palo Alto, Cal. 

Posta, Spring Binding 
EBY, Hugh H. ~ PhHa., Pa. 
Elco, Willow Grove, Pa. 
Elctrn. MoldIng Corp., Woonsocket, R.I. 
Electrospace Corp., Westbury 
GC EIctrns., Rockford, III. 
Graphite Metallizing Co~ yonke .... 

N.Y_ 
Grayhlll, Inc., 'laGrange, III. 
National Tel-Tronlca Corp., Great Neck, 

N.Y. 
POmona Elctm .. Co., Ine., Pomona, caL 
Rye IneIs., Inc., Mamaroneck, N.Y. 
SmIth, Herman H., Inc., Bldyn., N.Y. 
Vector EIctrn. Co., Inc., Sylmar, CaL 
Abacus Eldms. Corp., Dobbs Ferry. N.Y. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Abbott Prods., Inc., College Point, N.Y. 
Accurate Elclms. Corp .• Elyria, Ohio 
Auto-Swage ProdUcls. Inc .• Shelton, Conn. 
Bimbach Co .• Inc., Freeport. N.Y. 
Eby Sis. Co., Jamaica, N.Y: 
Keystone Elctrns. Corp., New York. N.Y. 
Kings Elclrns., Tuckahoe, N.Y. 
Noreicom Inds .• lnc., Farmingdale, N.Y. 
U.S. Terminals, Inc .• Cincinnati, Ohio 
Waldom Elclrns., Inc., Chicago. III. 

Potentiometers, carbon 
Ceramic 

CTS Corp, Elkhart, Ind. 
Bourns, Inc .• Riverside, Cal. 
Shigoto Inds., LId .. New York. N.Y. 

Potentiometers, Carbon Film 
Carter Mfg. Corp., Hudson, M .... 
Centralllb, Etctma., MOWaukea, Wise. 
Computer Instra., Hempstead, N.Y. 
CTS Corp, Elkhart, IncI. ' 
Dale EIctma" Inc., CoIumb .... Neb. 

Wllbrecht Ine., St. Paul, Minn 
p291.7 

Ace Elctm. Assocs., Inc., Somerville, 
Mass. ' 

Bourns, Inc., Riverside. Cal. 
Edison Eldrns. Div .• Manchester, N.H. 
Ferranti Lid .• Hollinwood, Lanes., England 
Keltron Corp .• Waltham, Mass. 
Litton Inds., Ml Vemon. N.Y. 
Mallory Controls. Frankfort, ind. 
Model Rectifier, Edison. N.J. I 

Neptune Elclrns. Co., New York, N.Y. 
NucleoniC Prods .• Canoga Pk, Cal. 
ShigolO Inds., Ltd .• New York. N.Y. 
Welwyn Elec., Ltd .• Bedlingtori. 

Northumberland, England 
Weston Instruments, Inc .• Newark, N.J. 
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Potentiometers, 
Ceramic-Metal (Cermet) 

Allen-Bradley Co., MIIwauk .. , WIac. 
p 2801,2lOI 

Centralllb, EIctm .. , MUweuk .. , WIK. 
Compuler Inatra., Hempstead, N.Y. 
CTS Corp, EIkh.rt, Ind. 
Dele Elctm .. , Inc., CoIumbue, Neb. 

, p 2117 
Spectrol E~~ City of Induatry, Cal!' 

p 2t24,2t25 
Alloys Unlim~ed, Inc., Encino, Calif. 
Beckman Instrs .• .Helipot Div .• Fullerton. 

Cal. 
Bourns, Inc., Riverside, Cal. 
Electra/Midland Corp .• San Diego. Cal. 
Electro·Science Labs., Philadelphia, Pa. 
Mark Micro-Elclrns. MIg., Bayonne .. NJ 
Samarius, Inc .• Derby, Conn. 
Transitron Etctrn. Corp., Wakefield. Mass. 
Weston Camps. Div., Archbald, Pa. 

Potentiometers, Metal Film 
Amphenol Controla Dlv., J.nesvflle, 

WIac. _ ...... _ ....... _ ................ p 21104,2905 
Amphenol .... s Dlv., Broadview, ilL 

P 2904,2905 
CTS Corp, Elkhart, IncI. 
Nippon Electrlc/NEC Amerle .. N.Y., 

N.Y. 
Bourns. Inc .. Riverside. Cal. 
Miniature Elctm. Camps. Corp., Holbrook, 

Mass. 
Samarius.lnc •• Derby. Com. 
Welwyn Elec., Ltd .• Bedlington. 

NorthUmberland. England 

PotentlQmeters, Metal, Glazed 
-See Potentiometers, 
Ceramic-Metal 

Potentiometers, Motorized
See Potentiometers. Servo 
Mount 

Potentiometer., CompoaHlon, 
Carbon Potentiometers, Non-Unear-

A11e ..... 'adllly Co~ MUwauk .. , WIIC. See Potentiometers (As 
p 2I08,29Ot Modified) 

Central.b, EIctina., MI'-k .. , Wtac. 
P 2818 

CTS Corp. Elkhart, IncI._ ... _ .... p 2811 
Ohm"e Mig. Co., Skokie, In. Sa_. Inc .. Norwood, N.J. 
St.ckpole Compa. Co., Raleigh, N.c. 
Beckman Inslrs., HelipotDiv., F\JIlerton, 

Cal. ' 
Bourns. Inc., Riverside. Cal. 
Clarostat Mfg. Co .. Inc., Dover. N.H. 
Mallory Controls. Frankfort, Ind. 
Neptune Elctms. Co., New York. N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Shigoto Inds .• Ltd .• New York. N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Welwyn Elee., Ltd .• Bedlington, 
Northumberland,Eng~d 

Potentiometers, Conductive 
Plastic 

Amphenol Controls DIv~ J_vIIIe. 
Wlse. .. ___ .. _ ............... __ p at07 

Amphenol Seles Dlv., BI'NIIvIew, II. 
p2t07 

Bowmer lnatr. Corp., F1. W.rne, IncL 
Carter Mig. Corp~ Hudson, ...... 

P 2112,2113 
Centralab, EIctrniI., MI ..... k ... WIIC. 
Computer Instra., Hempslead, N.Y. 

p 2814,2115 
New England lnatr., Natick, ...... 

P 2120,2121 
SpecJrol EIctm~ City of 1ncIuatry, CaL 

, p 2124,21121 
Ace Elctm. Assocs., Inc.. Somerville. 

Mass. , 
Beckman Instrs., Helipot Div .• Fullerton. 

Cal. 
Bourns. Inc.. Riverside, Cal. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Duncan Elctms., Inc .• Costa Misa, cat. 
FerranU Lid .• Hollinwood. Lanes .• England 
Jan Hardware Mfg. Co .. Inc .• Long Island 

City. N.Y. 
Keltron Corp .• Waltham, Mll$s. 
UttaR Inda., Mt. Vemon. N.Y. 
Markite Corp .• New York. N.Y. 
PIC DesIgn Corp., Ridgefield .. Conn. 
Samarius. Inc., Derby, Conn. 
Subminiature Instrs. Corp., Riverside. Caln. 
Waters Mfg .• Inc .• Wayland, Mass. 
Welwyn Elec: .• Lid., Bedlington, 

Northumberland, England 

Potentiometer .. Hot Molded 
AIIe ... Bl'IIdIey Co., MllwaukH, WIIC. 

p 2801,2lOI 
Amphenol ~ta DIv., J_vllle, 

Wise. 
eentratab, Elctm~ MUwaullee, Wise. 

pa,. 
tAC st. Peterburg DIv. of TRW Inc., St. 

Petersburg, FIIi. 
Clarostat MIg. Co., Inc .• Dover. N.H. 
Keltron Corp •• Waltham. Mass. 
Subminiature Instrs. Corp .• Riverside. cain. 
Welwyn Eisc .• Ltd., Bedlington, 

Northumberland. England 

Potentiometers, Lab Type
See Vol 1 

Potentiometers, Rectilinear 
Allen-Bradley Co .. Mllwauk .. , WI8C. 

P 2908,2909 
Amphenol ControIII Dlv .. J_vflle, WI8c. __ • ______ p 2902,2803,2907 

~ SeIe. Dlv~ Broadview, ilL 
p 2Il02,2903,2907 

Carler Mig. Corp., Hudson, M ... p 2113 
Computer Instra., Hempstead, N.Y. 

p 2914,2915 
CTS Corp, Elkhart, Ind .......... _ .... p 2910 
Dele Etctm .. , Inc., COIumb .... Neb. 

p 2916,2917 
lAC St. Peterburg Dlv. of TRW Inc., St. 
pet_burg, fill. ...... _ .. _ ... __ . p 2931 

.... ~ lnatr~ NatlClc, M-. 
p 2120,2921 

SpectroJ Elct~ City of Industry, Cal. 
~ P 2924,2925 

Beckman Instrs., Helipot Div., Fullerton. 
Cal. 

Bourns. Inc.. Riverside. Calif. 
Bourns. Inc., Riverside. Cal. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Duncan Elctms., Inc" Costa Mesa, Cal. 
Electra/Midland Corp .• San Diego, Cal. 
Ferranti Lid., Hollinwood, Lanes., England 
HUIIIPI1rey, Inc., San Diego. cain. 
Jan Hardware Mfg. Co., Inc .• Long Island 

City. N.Y. 
Kettron Corp .• Waltham. Mass. 
Mark~e Corp .. New York. N.Y. 
Samartus. Inc .. Derby. Conn. 
Subminiature Instrs. Corp., Riverside. Calif. 
Weston ~. Div .• Archbald, Pa 

Potentiometers, Rheostat-
See Rheostats 

Potentiometers, Servo Mount 
-8ee Vol 2 

Potentiometers, Trimmer, 
, Carbon Ceramic 

CTs Corp, EIIIh8rt, IncI. ... N_ ....... _ P 2911 
Bourns, Inc.. Riverside. Cal. 
Shigoto IneIs., Lid., New Vork, N.Y. 

Potentiometers, Trimmer, 
Carbon Composition 

AU....aradIey Co.,'Mllwaukea, Wise. 
p 2106,2109 

CantraIIIb, EIctrna., MRw ........ WIK. 
• P 2918 

CTs Corp, Elkhart, IncL"_'_"N' P 2910 
OhmIte Mfg. Co.. Skokie, IlL 
Seecor. Inc., Norwood, N.J. 
Bourns, Inc., Riverside, Cal. 
Malloiy Controls. Franklort, Ind. 
ShigolO inds., Lid .• New York, N.Y. 
Subminiature Inslra. Corp., Riverside. CalH. 

Potentiometer .. Trimmer, 
Carbon Film 

AlllpeNx EIctm. Corp~ Hauppauge, N.Y. 

CTS Corp, EIIdIert, IncI. , 
Wllbrte/lt Inc., St. Paul. Minn 

P 2818 

Ace E1ctm. Asaocs.. Inc .• SomervRle, 
M .... 

For addreas .. see YELLOW SECTION 

Aeg-Telefunken Corp .• Englewood Cliffs, 
N.J. 

Bourns, Inc., Riverside. Cal. 
Shigoto Inds .• Ltd., New York; N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 

Potentiometers, Trimmer, 
Ceran,lc-Metal (Cermet) 

A1le ... Bradley Co., Milwaukee, Wisc. 
p 2908,2909 

Amphenol Controls Dlv~ Janesville, 
Wlse ......................................... p 2904,2905 

Amphenol Sales Div., Broadview, III. 
. P 2904,2905 

Bowmar Instr. Corp., Fl. Wayne, Ind. 
CTS Corp, Elkhart, Ind ........... p 2910,2911 
Dale Elctms., Inc~ Columbus, Neb. 

p 2917 
IRC St, Peterburg Div. 01 TRW Inc., St. 

Petersburg, Fla. .................. p 2928-2930 
Spectrol Elctrna., City of Industry, Cal. 
Beckman Instrs., Helipot Div .. Fullerton. 

Cal. 
Bourns, Inc., Riverside. Cal. 
Mark Micro·Elctrns. Mfg., Bayonne .. NJ 
Samarius. Inc., Derby, Conn. 
Transitron Eldrn. Corp., Wakefield, Mass. 
Weston Comps. Div .• Archbald, Pa. 

Potentiometers, Trimmer, 
Conductive Plastic ' 

Carter ""'g. Corp., Hudson, Maaa.p 2913 
Ace Elctrn. Assocs .. Inc .• Somerville, 

Mass. 
Jan Hardware Mfg. Co .• Inc .• Long Island 

City, N.Y. 
Sarnarius, Inc., Derby, Conn. 
Subminiature Instrs. Corp .• Riverside, Calif. 
Waters Mfg .• Inc., Wayland. Mass. 

Potentiometers, Trimmer, 
Metal Film 

Amperex Elctm. Corp., Hauppauge, N.Y. 
p 2818 

Amphenol Controls Div., J.nesvllle, 
Wlse. ........................................ p 2904,2905 

Amphenol Sales Div., Broadview, III. 
p 2904,2905 

Centralab, Elclrns., Milwaukee, WI.e. 
Computer Instrs., Hempstead, N.Y. 
CTS Corp, Elkhart, Ind. 
Fluke, John MIg. Co., Inc., Seattle, 

Wash. 
Ohmlte Mfg. Co., Skokie, III. 
Techno-Comps. Corp., Van Nuys, Cal. 

, p 2926,2927 
VI.h.y Resistor Prod. Div., Malvern, Pa. 

p 2932 
Bourns, Inc., Riverside, Cal. 
Carter Precision Elec. Co .• Skokie, III. 
Miniature Elctrn. Camps. Corp., Holbrook. 

Mass. , 
Samarius, Inc., Derby. Conn. 
Waters Mfg., Inc., Wayland, Mass. 
Welwyn Elec .• Ltd .• Bedlington. 

Northumberland, England 
Weston Instruments, Inc .• Newark. N.J. 

Potentiometers, Trimmer, 
Wlrewound 

Amphenol Controls Dlv., Janesville, 
WI8C ............ _ ... N ............. ~N .... p 2902,2903 

Amphenol Sales Div., Broadview, III. 
p 2902,2903 

Bowmar Instr. Corp., Ft. Wayne, Ind. 
Carter Mfg. Corp., Hudson, Mliss.p 2913 
COntinent .... Wirt Elctm •• Corp., 

Warmlnater, Pa. 
CTS Corp, Elkhart, Ind.N ........ p 2910,2911 
Dale Elctms., Inc., Columbus, Neb. 

p 291& 
IRC St. Peterburg Olv. of TRW Ine., St. 

Petersburg, Fla ................... p 2928-2931 
Ohmlte Mfg. Co., Skokie, III. 
Spectrol Elctm .. , City of Industry, Cal. 

p 2924,2925 
Techno-Comps. Corp., Van Nuys, Cal. 

p 2926,2927 
Ace Elclrn. Assocs .• Inc., Somerville, 

Mass. 
Bourns, Inc., Riverside, Cal. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Dlplohmalic Div .• Seattle. Wash. 
Shigoto Inds .• Ltd., New York. N.Y. 
Subminiature Instrs. Corp., Riverside. Calif. 
Tanger Eldrns., Hawthorne, Cal. 
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Potentiometers,.Trimmer,Wirewound (cont'd) 
. ' 
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Waters Mfg., Inc., Wayland, Mass.' 
Weston Comps. Div., Archbald, Pa. 

Potentiometers, Wlrewound 
Amphenol Controls. Dlv., Janesville, 

Wlsc. ••••••••• _ ••••••••••• _._ ..................... p 2907 
Amphenol $ales Dlv~ Broadview, III •. 

p2907 
Bowmar I!lStr. Corp., Ft. Wayne, Ind.' 
Carter Mfg. Corp., Hudson, Mass. . 

p 29t2,2913 
Centralab, Elctms., Milwaukee, Wlsc. 

p2918 
Contlnental-Wlrt Elctms. Corp~ 

Warminster, Ps. ........ _ .................. p 1895 
CTS Corp, Elkhart, Ind. 
Oale Elctms., Inc., Columbus, Nab. 

p 2916 
Electro Sci. Inds., Portland, Ore. p 2919 
Ruke, John Mfg. Co., Inc., Seattle, 

Wash: 
IRC St. Peterburg Dlv. of TRW In.::., .St 

Peteraburg, Fla. 
LTV Electrosystems, Huntington, Ind. 
New England Instr., Natick, Mass.: . 

p 2920,2921 
Ohmlte Mfg. Co.; Skokie, III. 
Perkin-Eimer Corp., Wilton, Conn. 
Spectrol Elctms., City of Industry; Cal. 

p 2924,2925 
Techno-Ccimps. Corp., Van Nuys, Cal. 

p 2926,2927 
Ace Elctm. Assoes., Inc., Somerville; 

Mass .. 
Beckman Instrs .• Helipot Div., Fullerton, 

Cal. 
Bourns, Inc., Riverside, Cal. 
Bowmar/TIC, Inc., Newbury Park .. Calif. 
Carter PrecisiOn Elee. Co., Skokie, III. 
Clarestat Mfg. Co., Inc., Dover, N.H. 
Conrac Corp., New York, N.Y. ' 
Consolidated Resistance Sis.,. Yonkers, 

N.Y. . ". 
Duncan Elctms., Inc., Costa Mesa, Cal. 
Edison Elctrns. Div., Manchester, N.H. 
Ferranti Ltd., Hollinwood, Lanes., England . 
HumphreY,lnc., San Diego, Calif. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. . 
Javex Elctms., Cherry Valley, Calif. 
Link Div., Binghamton, N.Y. 
Litton Inds., Mt. Vemon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Mel-Rain Corp., Indianapolis, Ind. 
Miniature Elcttn. Comps. Corp:, HolbrooK; 

Mass. 
Model Rectifier, Edison, N.J. 
Neptune Elctrns. Co., New York. N.Y. 
Rex Rheostat & Co., Roosevelt, N.Y. 
Samarius, Inc., Derby, Conn. 
Shigoto Inds., Ltd., New York, N.Y: 
. Subminiature Instrs. Corp., Riverside, Calif. 
Tanger E1ctms., Hawthorne, Cal. 
Teledyne Kineties, Solana Beach, Cal. 
Voak Engrg; Co., Inc., Upland, CaIH. 
Voltronics, Inc., Chicago, III. 
Ward Leonard, Mt. Vernon, N.Y. 
Waters Mfg., Inc., Wayland, Mass. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 
Weston Comps. Div., Archbald, Pa. 
Weston Instruments, Inc., Newark, N.J. 

Powders, Precious Metal .. 
Engelhard Minerals" Chem., Murray 

HIII,N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metals, Inc" Jersey City, N.J. 
American Metal Climax, Inc., New York, 

N.Y. 
American Silver Co. Div .. Flushing; N.Y. 
Cerac, Inc., Butler, Wisc. 
Leico Inds.; Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, N.Y.· 
Matthey Bishop Inc., Malvern, Pa. 
Sal-Rex Corp., Nutley, N.J. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
United American Metals Div., Brooklyn, 

N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var-Lac-Oid Clfemical Co", EIi~abeth, N.J. 
Westem Gold & Platinum Co., Belmont, 

Cal. 
Whittaker Corp., Los Angeles, Cal. 
Wilkinson Co., Westlake Village, Cal. 
Williams Precious Metal Div., Buffalo. N. 

Y. 
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Power Outlet Boxe~ee 
Boxes, Power Outlet 

Power Supplles,AC. 
OutPut-60 CPS-SeeVo11 

Power Supplies, AC" . 
Output-400 CPS-Sae Vol'1 

Power Supplies, ACOutput, 
Other Than 60 or 400 CPS 
-See Vol 1 

Power Supplies, Arc. Lamp---; 
See Vol 1 

Power Supplies, BI';'Polar-
. See Vol 1 . 

Power Supplies; CRT-
See Vol 1 .; . 

Power Supplies, D-C Input, 
A~C Output-See Inverters 

" . D-C To A-C, D-C To D-C-Vol 1 .' .. . 
Power Supplies, DoC Output,' 

Other Than 60 or 400 CPS Power Supplies, D-C Welding 
Input....:...seeVol1 -See Volt. . .... 

Power Supplies, 60 or. 60/400 
CPS Input, Up To 30 VDC 
Output, Voltage Regulated .. 
-See Vol 1 : 

Power Supplies, 60 or 60/400 
CPS Input; Up .To 100VDC. 
Output, Voltage Regulated 
-See Vol 1 

Power Supplies,.60 or 60/400 
CPS Input, .Up To 1,000 

Power Supplies,.; 
Electroplating EqLilpment:-,-
$eeVqI1' , 

Power Supplies, Energy 
Storag~ee Vol 1 

Power Supplies, Intergrated 
Circuit-:-See Vol 1 

PoWer Supplle" . 
Klystron-Also See Power 
Supplies. By Output Voltage 
Range-SeeVol1 

Preamplifiers, Transducer 
Signal-Also See Signal 
Conditloner~ee Vol 2 

Prebondlng Etchants-See 
Chemicals, Etching 

Predetectlon Equipment, 
Recorders(Playbacks-
SeeVo! 1 

Preforms, Precious Metal 
-Also See Solder Preforms 

Alloys U~limited, Inc., Encino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
American Silver Co. Div., Flushing; N.Y. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Cooper, Joseph B. & Sons, Inc., New 
'York; N,Y.· .. . 

Handy & Harman, New York, N.Y. 
Kester Solder Co, Chicago, III. 
Semi Alloys, Inc., Mt, Vemon, N.Y. 
Tech,Etch, Inc., Hingham, Mass. 
Westem Gold & Platinum 'Co., Belmont, 

Cal. . . . 
Wilkinson Co., Westlake ViII~ge, Cal. 

Preparation Systems, 
Paper-Tape-See Vol 1 

Prescalers-See Vol 1 , VDCOutput, Voltage 
Regulat~ee Vol 1 . Power S.upplie~, Lab, Multiple Preselector-Mlxers-See Vol 2 

Output-See Vol 1 Power Supplles;60·or 60/400 
CPS Input, Up To 10,1)00 
VDC output, Voltage ' .. : . 
Regulated-See voir' .. 

Power Supplles,60 or 60/400' 
CPS Input, Up To 50,000 . 
VDC output, Vol~ge 
Regulated-SE!e Yo! 1 ' 

Power Supplies, 60 or 60/400 
~PS Input, Up To 500,OtlO 
VDC . Output, Voltage 
Regulated-See Vol 1 

Power Supplies, .60 or 60/400 
CPS Input, Over 500,000.' 
VDC Output, Voltage 
Regu,ated-See Vol 1 

Power Supplies, '60-480 CPS . 
Input, UnregulatedD-C . 

'Ouput-See Vol 1 ' .. 

Power Supplies, 400 CPS, 
Input Only, D-C Output; , 
Voltage Regulated
SeeVol1. 

Powe~ Supplies, 400 CPS. 
Input'Only"D7C Output, 
Voltage Unregulated-
See Vol 1 '.' 

Power Supplies, 60 or 400 
CPS Input, D.COutput, 
Current Regulated-"', '. '. 
See Vol 1 

Power Supplies, 28 VDC ' 
. Input, Up 1'0 100 VDC . . 

Output, Voltage Regulated 
-SeeVoI1' . 

Power Supplies, 28. VDC 
. Input, Up To'l,OOO'VDC,' 
·Output, Voltage Regulat~d . 
-See Vol t '. . .: .' 

.Power Supplies, 28 VDC 
Input, Up.To 10;000 VDC 
Output, Voltl,lge RegLilat~d . 
-See Vol 1 . .. 

Power Supplies,,2I1VDC 
Input, Over 10,000 VDC 
Output, Voltage Regulated,. 
-See Vol l' , 

Power Supplies, 28 vec '. 
Input, D-C Output, .. 
Unregulated-See Vol 1 . 

Power Supplies, Laser
See Vol 1 

Power Suppiles, Operational 
-See Vol 1 . 

Power Supplies,' 
Photomultlpller~ee Vol 1 

Power Supplies, 
Progral11m.able-See Vol 1 

Power Supplies, R-f-;-
See Vol 1 . 

Power Supplies; Readout & 
Display-See Vol 1 

Power Supplies, Strain' Gauge 
&.Transducer-See Vol 1 

Power. Supplies,· Switch~Over 
Automatic (Self-Contained 
Battery)-See Vol 1 

Power. Supplies, . . 
. Thermoelectrlc-See Vol 1 

Power Supplies, TWT.....; 
. See Vol 1 

Power SuppliesJ,Xenon Lamp 
-See Power ::supplies, Arc' 
Lamp-Voi 1 

Preamplifiers,Audl~ 
See Vol 2 '.' 

Preampliflers,D-~ee Vol 2' 
Preamplifiers; I-F~eeVoI2 
Preamplifiers, Meter-,. 

.SeeVol1 . 

Preamplifiers, 
Mlcrophon.See .. 
Preamplifiers, Audio-Vol 2 

Preamplifiers, Microwa~e-
SeeVql1' .. .. 

Preamplifiers; OSCilloscope 
plug-In-See Oscillqs.cope 

. ,PreamplifierPlug-lns--VoI1 
Preamplifiers, 'Recelver- . 

See Vol 1, 
Preamplifiers, R-F-See Vol 2 
Preamplifiers, ServO-

See Vol 2 
Preamplifiers, Telemetry~' 

See Vol 1 

For addresses see YELLOW SECTION 

Preselectors-See Vol 1 

Pressure Sensitive Paint-See 
Coatings, Transducer' 
Forming-Vol 2 

Pressure Vessela:--:see 
Chambers, Pressure:-:.Vol 1 

Pressure Indlcators-See 
Gauges, Pressure-Vol 1 

Pressurization Equipment, 
Cable-See Gable . 
Pressurization Equipment....,.... 
Vol 1 

Pressurizatlc)n Systems, 
Equipment Cabinet 

Amco. Engrg. Co., Chicago, III. 
Andrew Corp., Orland .Pk., III. 
Bendix Corp., .Davenport, Iowa 
Eastern Inds. Div., Hamden, Conn .. 
Hotpack Corp., Phila., Pa. 
Kahn & Co., Inc., Wethersfield, Conn. 
Kidde, Walter & Co., Belleville, N.J. 
Lear Siegler, Inc., Elyria, Ohio 
Superior Continental Corp., Hickory; N.C . 
Tem-Pres Research Div., State College, 

Pa . 

Pressurization Units-See 
Chambers, Pressure-Vol 1 

Primers, Bonding & Potting 
Applied Plastics Co., EISegundo, Cal. . 
Conap, Inc.; Allegany, N.Y. " 
Emerson & Cuming, Inc., Canton, Mass. 
Fuller-O'Brien Corp .. Menlo Park,Calif. 
General Elec. Co., Waterford, N.Y. 
lsochem Resins Co., Lincoln, R.I. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. . 

Printed 'Clrcult Boards, , 
Additive Process' (Without 
Components)-See Vol 2 . 

Printed Ci~cUlt Boards, . 
Etched Process (Without 
Components)-See Vol 2 

Printed Circuit Etchants 
Clnch-Graphik, City of Industry, Cal. 
Vector Elctm. Co., Inc.; Sylmar, Cal. 
Allied Chemical Corp., Morristown, N.J. 
Alpha Metals, Inc., Jersey City, N.J. 
ConversiOn Chem .. Corp., Rockville, Conn. 
Dow Chemical Co ... Midland, Mich. 
Hunt, Philip A, Chemical Corp., Palisades· 

Pk., N.J. 
Injectorall Elctrns. Corp., Great Neck, N.Y. 
Lea-Ronal, Inc., Freeport, N.Y. 
Mac Dermld, Inc., Waterbury, Conn. 
Nitine, Inc.;.Clifton. N.J. 
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Podgor, Joseph E. Co., Inc., Phila., Pa. 
Russelllnds., Inc., Lynbrook, N.Y. 
Techinques, Inc., Englewood, N.J. 
Union Carbide, Chemicals & Plastics, New 

York, N.Y. 

Printed Circuit Screens
See Vol 2 

Printed Circuits (With 
Components)-See Cards, 
Linear Function-Vol 2 

Printed Circuits, Multilayer
See Vol 2 

Printers, Dial, Meter Scale-
See Vol 1 ' 

PrInters, Dlgltal-See Vol 1 

Printers, High Speed-See 
Printers, Digital-Vol 1 

Printers, Keyboard-See Vol 1 
Printers, Llne-See Printe,s, 

Digital-Vol 1 

Printers, Microfilm To Paper
See Vol 1 

PrInters, Tape-LISting-See 
Printers, Digital-Vol 1 

Printing, Dry Transfer-Se~ 
Kits, Marking' (Dial . 
Instrument)-Vol 2 

Prlsms-See Vol 2 

Probability Distribution 
Analyzers-See Analyzers, 
Probability Density-Vol 1 

Probes, Crystal-SeeVol1 

Probes, Hall-See Vol 2 

Probes, Hlgh-Yoltage-
SeeVoI,1 

Probes, Mlcrowave-See Vol 2 
Probes, Oscllloscope-See . 

Oscilloscope Probes-Vol 1 

Probes, R-F-See Vol 1 

Probes, Temperature-Also 
See Thermocouples; 
Transducers-See Vol 2 

Probes, Test Lead-See Vol 1 

ProbeS, Ultrasonic-See Vcil1 
Proflleometer-See Indicators, 

Surface Roughness-Vol 1 

Profillng-.See Engraving
Vol 1 

Programmers, Broadcasting-
See Vol 1 ' 

Programmers, Computer-
See Vol 1 . 

Programmers, Curve 
Followlng-See Vol 1 

Programmers, Power Supply 
-See Vol 1 

Programmers, Punched Card 
~eeVol1 

ProJection Units, TY-
See Vol 1 

Protectors, Contact-See 
Suppressors, Arc-Vol 2 

Protectors, Surge-Also See 
Suppressors, Arc; , 
Arresters, Electrical Surge 
-See Vol 2 

Proximity Indlcators-See 
Indicators, Proximity-'-Vol2 

Public Address Systems-' 
See Vol 1 ' 

Pullers, Circuit Board 
Blvar, Inc., Santa Ana; Cal. ' 
Jonard Incls. COrp~ Bronx, N.Y. 
Scanbe Mfg. Corp~ EI Monte, Cal. 
Vero Electronics, lne., Hauppauge, N. Y~ 
Monitor Sys., Inc., Fl Washington, Pa. 
Titchener, E.H. & Co., Binghamton, N.Y. 
Triad Distributor Div., Huntington, Ind. 
UNGAR, Compton, Calif. 
Zorak Co., Watertown, Mass. 

Pullers, Fuse 
GC E1ctrna., Rockford, III. 
Jonard lnels. Corp., Bronx, N.Y. 
Eagle Elec: .. Mfg. Co., l. I. C., N.Y. 
Franklin Fibre-Larnitex, Wilmington, Del. 
Ideal Industries, Inc., Sycamore, III. 
Tec:hni-Tool, Inc., Philadelphia, Pa. 
Thomas & Betts Co., ElizabGth, N.J. 
Trice Fuse Mfg. Co., Milwaukee, Wise. 

Pullers, Lamp 
DlaHght Corp., Brooklyn, N.Y; 
International Electro Exchange Corp., 

Mlnneapolla; Mlnn. ._ •• _ .... _ ...... p 1925 
Jonard lnels. Corp., Bronx, N.Y. 
Atocon Co., Lakeview, Ohio 

Pullers, Tube 
GC E1ctrns., Rockford, III. 
Jonard IndB. Corp., Bronx, N.Y. 
Ercona Corp., Bellmore, N.Y. 
Foster & Allen, Inc., Chatham, N.J. 
Hunter Tools, EI Monte, Calif 

Pulse Analyzers-See 
Analyzers, Pulse-Vol 1 

Pulse-Form Restorers-See 
Restorers, Puise-Form-Vol 1 

Pulse Networks-See 
Networks, Pulse-Vol 2 

Pulse Rise nme Indicators
See Indicators, Pulse Rise 
Time-Vol 1 

Pumps, CryogenlC>-See Vol 1 

Pumps, Nonmetallic
See Vol 1 

Pumps, Sealless-See Pumps, 
Nonmetallic-Vol 1 

Pumps, Yacuum-See Vol 1 

Punched Card Equlpment~ 
See Vol 1 

Punches, Chassis 
GC E1ctrns., Rockford, ilL __ ... p 2629 
Smith, Herman it., 1nc.,Bktyn., N.Y. 
DI·Acro, Laka City, Minn. " 
Greenlee Tool Co., Rockford, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 

Pyrometers, Infrared
See Vol 1 

Pyrometers, Optical, 
Non-Infrarect-See Vol 1 ' 

Pyrometers, Recording
See Vol 1 

Pyrometers, Resistance-Type 
-See Vol 1 

Pyrometers, 
Thermocouple-Type-
See Vol 1 

Quartz, Fused-See Vol ,1 
Quartz, Raw-See Crystals, 

Quartz-Vol 2 

RFI Measuring Equlpment
See Vol 1 

RFI Shleldlng-See Shields, 
R·F 

RFI Testing Services-See 
Services, Electrical 
Measurement 

Racks, Aging . 
Aaaoclated Testing Labs., Inc., Wayne, 

N.J. 
Opad E1ee. Co;,lnc., New York, N.Y. 
Aerotronic Assocs., Inc., Contoocook, N.H. 
Amco Engrg. Co., Chicago, III. 
Anchcr Specialty Mfg., Teterboro, N.J. 
Applied Control Co., Fairfield, N.J. . 
BFC·Bemard Franklin Co., Phila" Pa. 
Delta Design, La Mesa, Cal 
FRL, Marin Controls Co., Belmont, Cal. 
Lehighton Elcims" Inc., Lehighton, Pa. 
.Lyon Metal PrOd., Inc., Aurora, 111. 
Micro Instr., Hawthorne, Cal. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tellool Prods., Inc., Irving, Tex. 
Zero Mfg. Co., Burbank, Cal. 

Racks, Cabinet 
Blver, Inc., Santa Ana, Cal. . 
Cabtron Corp., Chicago, 111 •• __ .. _ p' 2314 
Digital Equip. Corp., Maynard, Mass. ' 
Electronic Enclosures, EI Segundo, Cal. 

p 2315 
Equlpto Enclosure Sy •• , Aurora, III. 

. , P 2316 
Formica Metal Prods. Co., Inc., 

Medford, Mass. ................. _ .. _._ p 2317 
Honaywel~ Inc., Wabash, Ind ..... p 2318 
(NES) Nationwide E1ctrn. Sys., Itasca, 

III. 
Optima Enclosures, Tucker, Ga. p 2320 
Premier Metal Prods. Co., Bronx, N.Y. 

, P 2322 
Stantro", No. Hollywood, Cal ... _ P 2325 
Technlpower, Rldgefleld, Conn. 
Tempo/UTI Dlv., Chatsworth, CaL 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Vero Electronlcs,lnc., Hauppauge, N.Y. 
Abalon Precision Mfg. Corp., Bronx, N.Y,' 
Abtronics, Inc., Livermore, Calif., 
Acro Prods. Corp., Chicago,lII. 
Amco Engrg. Co., Chicago, III. ' 
Anchor Specialty Mfg., Teterboro, N.J. 
Bay Prods., Phile., Pa. ' 
BFC-Bemard Franklin Co., Phila., pa. 
Bridges Frank Assoes., Inc., Cherry Hill, 

N.J. 
Brooks & Perkins, Inc., Livonia, Mich. 
Bud Radio, Inc., Willoughby, Ohio 
Collins Radio Co., Dallas, Tex. ' 
Craig Sys. Corp., Lawrence, Mass. 
Danco Metal Products. Inc., Westlake, 

Ohio 
Donnelly Mfg. Co., Waltham, Mass. 
Elzee Metal Prods. Co., Inc ... Brooklyn. 

, N.Y. 
Encfosure Corp., Pennsauk!!n, N.J. 
Erie Artisan Corp, Cleveland, Ohio 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Falstrom Co., Passaic, N.J. ' 
Fansteel Inc., N Chicago, III. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Golding Mfg. Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelp,hia; Pa. 
GranHe State Machine Co., Inc., 

Manchester, N.H. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Holbrook·Merrili Co., Sunnyvale, Cal~ 
Ingersoll Prods., Chicago, III. ' 
Kirk & Blum Mfg. Co., Cincinnati, Ohio 
Lyon Metal Prod., Inc., ALirora, III. 
Metal Works, Inc., Hermann, Mo. 
MId·West Metal Prods., Kansas City, 

Kans. 
Mobil Elctrns., loc., Anderson, Ind. 
Neumade Prods. Corp., Scarsdale, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. , . 
Par-Metal Prods. Div., Brooklyn, N.Y. 
Republic Steel Corp, Cleveland, 'Ohio 
Riestar & Thesmacher. Co., Cleveland, 

Ohio 
Sclentific·Atlanta, Inc., Atlanta, Ga. 
Tyco Prec:ision Fabricators Div., Garden 

City Park, N.Y. 
Vent·Rak; Inc., 'Inalanapolis,.lnd. ' 
Waber Elctms., Inc., Philadelphia, Pa 
Watson Mfg. Co., Inc., Jamestown, N.Y. 

eem/1971 (Yol, 3) For addresses see YELLOW SECTION 

Racks, Circuit Board 
Zero Mfg. Co., Burbank, Cal. 

Racks, Desk & Console 
Cabtron Corp., Chicago, III ........... p 2314 -
Electronic Enclosures, EI Segundo, Cal. 

p 2315 
Equlpto Enclosure Sys., Auror,a, III. 

p2316 
Formica Metal Prods. Co., Inc., 

Medford, Mass ............................. p 2317, 
Honeywell, Inc., Wabash, Ind. 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Optima Enclosures, Tucker, Ga. p ,2320 
Premler'Metal Prods. Co., Bronx, N.Y. 

p 2322 
Stantron, No. Hollywood, Cal ..... P 2325 
Abtronies, Inc., Livermore, Calif. 
Accessory Controls & Equip .• Windsor, 

Conn. 
Acro Prods. Corp., Chicago, III. 
Amco Engrg. Co., Chicago. III. 
Anchor Specialty Mfg., Teterboro, N.J. 
Binary Elctrns. of Cal .. Anaheim. Calif. 
Bridges Frank Assocs., Inc., Cherry Hill, 

N.J. 
Brooks & Perkins, Inc., Livonia, Mich. 
Bud Radio. Inc., Willoughby, Ohio 
Craig Sys. Corp., Lawrence, Mass. 
Danco Mt;>tal Products, Inc., Westlake, 

Ohio 
Donnelly Mfg. Co .• Waltham, Mass. 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Enclosure Corp., Pennsauken, N.J .. 
Falstrom Co., PassaiC, N.J. 
Feiner, P. & Sons, Inc., New York, N.Y. 
Golding Mfg. Co., N. Arlington, N.J. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Honeywell" Ft. Washington, f'a. 
Ingersoll Prods., Chicago, III. 
Kirk & Blum Mfg. Co., Cincinnati, Ohio 
Lyon Metal Prod."Inc., Aurora, III. 
Metal Works, Inc., Hermann, Mo .. 
Mid·West Metal' Prods., Kansas City, 

Kans. 
Mobil Elctrns., Inc .• Anderson. Ind. 
Neumade Prods. Corp., Scarsdale, N.Y. 
Par·Metal Prods. Div., Brooklyn, N.Y. 
Riester & Thesmacher Co., Cleveland, 

Ohio , 
Scientific·Atlanta, Inc., Atlanta, Ga. 
Technical Man, Mamaroneck, N.Y. 
Vent·Rak, Inc., Indianapolis, Ind. 

, Waber Elctrns., Inc., Philadelphia, Pa. 
Zero Mfg. Co., Burbank, Cal. 

Racks, Circuit Board 
Blvar, lIic., Santa Ana"CaI ........ : .. p 2809 
Datacom, Inc., Ft. Walton Bch., FIB. 
Dstascan, Inc., Clifton, N.J. 
Digital Equip. Corp., Maynard; Mass. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal ........................................... p 1302,1303 
Elco, Willow Grove, Pa ................. p 2624 
Electronic Enclosures, EI Segundo, Cal •. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Premier Metal Prods. Co., Bronx,.N.Y. 

p 2322 
RO Assocs.,. Menlo Pk., Cal. 
Rosemount Plug-In, Nashville, Tenn. 
Scanbe Mfg. Corp., EI Monte, Cal. 

. p 2324 
Smith, Herman H., Inc., Bklm., N.Y. 
Techmar Corp., Los Angeles, Cal. 

p2327 
Tempo/UTI Dlv., Chatsworth, Cal., 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

p 2722 
Vera ElectroniCS, Inc., Hauppauge, N.Y. 

p,2329 
Virginia Panel Corp., Waynesboro, Va. 
Amco Engrg .. Co., Chicago, III. 
Avec Corp., CinCinnati, Ohio ' 
BFC·Bemard Franklin Co., Phila., Pa. 
BJrtcher Corp.,Monterey·Park, Cal. 
Buckeye Stamping Co., Columbus. Ohio 
Bud RadiO, Inc., Willoughby; Ohio 
Calabro Unitrack, Upper Darby, Pa. 
Cambridge Thermionic, Cambridge, Mass 
Control Logic, Natick, Mass. 
Donnelly Mfg. Co .• Waltham, Mass.' 
Elctrn. Modules Corp., Timonium, Md. 
Fansteel Inc., N Chicago, III. 
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Golding Mfg. Co., N. Arlington, N:J. 
Granite State Machine Co., Inc., 

Manchester, N.H. 
HammOnd Mfg. Co., Ltd., Guelph, Ont, 

Can. 
HMW Enterprises, Inc., Steelton, Pa. 
Hughes' Aircraft Co,-Culver City, ·Cal. . 
Hughes Aircraft Co, Fullerton, Cal. 
Int'l. Elctm. Resch., Burbank, Cal. 
Maleo Mfg.·Co., Chicago, III. 
Matrix Engineering' Corp., Gardena, Calif: 
Metropolitan Wire Goods, Wilkes:Barre, 

Pa. 
Mid·West Metal Prods., Kansas City, . 

Kans. . . 
Mobil Elctms., Inc., Anderson, Ind. 
Modular Devices,. Inc., Gardena, Calif. 
Monnor Sys., Inc., Ft. Washington, Pa. 
Panel Controls Corp., DetrOit, Mich; 
Robinson·Nugent, New Albany, Ind. 
Spec Plastics, No. HollyWood, Cal. 
Stanford Applied Engrg., Santa Clara, Cal. 
Thermalloy Co., Dallas, Tex. . 
Trtchener, E.H. & Co., Binghamton, N.Y. 
Zero Mfg. Co., Bu(l>ank, Cal. 
Zorak Co., Watertown, Mass: 

Racks, Module-Also See 
Racks, Circuit Board 

Bivar, Inc." Santa Ana, Cal. 
California Elctm. Mfg. Co., Alamo, Callt: 
Digital Equip. Corp., Maynard, Mass. 
Elco, Willow Grove, Pa, . 
Honeywell, Inc., Wabash, Ind. 
Kepco, Iric., Flushing, N.Y. 
(NES) Nationwide Elctm.Sys;, Itasca; 
III.' '... 

Optima ,Ericlosures, Tucker, Ga; p'2320 
Premier Metal Prods. Co., Bronx, N.Y. 

p 2322 
Scanbe Mfg. Corp., EI Monte, Cal. ' 

p2324 
Technipower, Ridgefield, Conri. 
Tempo/Un Div., Chatsworth; Cel. . 
Vector Elctrn. Co., Inc., Sylmar, Cel. 
Vero Electronics, Inc., Hauppaug!!, N.Y. 

p2329 
Abtronics, Inc., Uvermore, CaliC" 
Ameo Engrg. 'Co., Chicago,' III. 
BFC·Bemard Franklin Co., Phila., Pa, 
Blrtcher Corp., MontereY' Park, Cal. 
Bud RadiO, Inc., Willoughby, Ohio 
Control Logic, Naiick, Mass. 
Elctm. Modules Corp.~ Timonium, Md.' 
Eugene Engrg: Co., Inc., Rockland, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. : 
Int'l. Elctm. Resch., Burbank, Cal. 
Mobil Elctms., Inc., Anderson, Ind. 
Stanford Applied Engrg., Santa Clara, Cal. 
TeXlool Prods., Inc., Irving, Tex. 
Viking Modules, Waltham, Mass. 
Zero Mfg., Co., Burbank, Cal. 

Racks, Relay & Mounting 
Augat Inc., Attleboro, Mass ......... p 1536 
DeHron, Inc., N: Wales,' Ps. ' 
Electronic Enclosures, EI Segundo, Cal. 
Equipto Enclosure Sys., Aurora, HI. ; 

'. P 2316 
Formica Metal Prods. Co., Inc., 

Medford, Mass.' ................. ; ..... : .... p 2311 
Honeywell, Inc., Wabash, Ind. 
Kepco, Inc., flushing, N.Y ............... p 767 
Lambda ElCtrns., Melville, N.Y. 
Optima Enclosures~ Tucker, Gs. p 2320 
Premier Metal Prods. Co., Bronx, N.Y. 

p2322 
Quindar ElCtrns., lric., Springfield, 'N,J. 
Stantron, No. Hollywood, Cal ..... p 2325 
Vero Electronics, Inc., Hauppauge; N.Y.' 

, P 2329 
Abalon Precision Mfg. Corp., Bronx, N.Y. 
Abtronicll, Inc., Uvermore, Calif. . . 
Accessory Controls & Equip., Windsor, 

Conn. 
Ameo Engrg. Co., Chicago,lII. 
Bridges Frank Assocs., Inc., Cherry Hill, 

N.J. 
Bud Radio, Inc., Willoughby, Ohio 
Craig Sys. Corp., Lawrence, Mass. 
Donnelly Mfg. Ca., Waltham, Mass. 
Elzee Metal Prods. Co., Inc.,; Brooklyn,.l : 

N.Y. 
Enclosure Corp., Pennsauken,' N.J. 
Erie Artisan Corp; Cleveland, Ohio' 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Falstrom Co., PassaiC, N.J. 
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Feiner,P: & Sons, Inc., .!'Iew York,,!,!.,!,. , 
Golding Mfg. Co., N. Arlington, N.J., 
Hammond Mfg. Co., Ltd."G~E!lph, Onl." . 

Can. . 
Holbrook·Merrili Co., Sunnyvale,;Cal. , 
Honeywell, Ft. Washington, Pi!. ' 
Ingersoll ProdS., Chicago, III. . 
Lockheed Aircraft Sv~., OrJI., Cal. 
Metal Works, Inc.~ Hermann, Mo. 
Mid·West Mlltal Prods., Kansas City, 
·Kans. 

Pica Elctms .Inc., Mount Vernon, N.Y. 
Torotel, Inc., Grandview, Mo~ 
UnltrOn, Garland, Tex. 
Zaring Inds., Inc.;, Carmel, Ind. 
Acme Elec. Corp" Cuba, N.Y.' ' •. 
American Magne~cs Corp., Carterville; ,III. 
American,Trans-Coil Corp.,:Richmond Hill; 

N.Y •.. ".'., ,', ,,' . 
Barwood EICtms:, lric., Glendale, Cal. 
Basler Elee. ,Co., Highland, nt. 
Berkshire Transfo(mer Corp., 'Kent; Conn: 
Bicron Elctms. Co., Canaan, Conn'. ' 
Bullock Magnetics Corp., Pomona, Calif. 
Cal-Power Corp., EI Segundo, Calif. ' 
Central ,Transformer Co., Chicago, III. 

Central Transformer Co., OhiCjlgo, III. 
Century Coil Corp., Chicago, III. 
Coil Co. of Amer.; Northvale, ,N.J; 
Constant Voltage Co., Chicago, III. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electrical Windings, Inc., Chicago, III. 
Electro-Pacific; ,inc., Goleta, Calif. 
Electronic Devices, Cleve., Ohio 
Elgin Elctrns., Waterford, Pa. 
EMP Elctrns., Inc.,' Phoenix, Ariz. 
Ferranti Lid.; Hollinwood, Lancs., England 
Forbes & Wagner, Inc., Silver;Creek, N.Y. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Hammond Mfg. 'Co:'; Ltd., Guelph, Ol'lt., 

Can. 
Johnson Elec. coil Co., Elmhurst, III. 

Mobil Elctms.; Inc., Anderson, Ind. 
Par·Metal Prods. Div.; Brooklyn, N.Y. 
Scientific·Atlanta, Inc.', Atlarita:, Ga. 
Vent·Rak, Inc., IndianaPolis, Ind. 
Watson Mfg. Co:, Inc., Jamestown, N.Y. 
Zero Mfg. ,Co., Burbank, Cal. 

. Coil Co. of Amer., Nort~vale, N.J .. 
Electrical Windings, inc., Chicago, III. 
Electronic Devices, Cleve .. Ohio 

Radar Equipment-See Elgin Elctrns:, Waterford, Pa. , 

, Magrllitics, Inc:, Butler, Pa, 
MagnetiCS, Sandy Lake, Pa. 

Analyzers; -Testers; Energy Systems, Palo Alto, cal. 
Simulators; etC.-Vol 1, Gao Space,'Housion, Tex. 

Goslin Elec. & Mfg. Co., Burbank, Calff. 
Radar Systems-See Vol 1 Green Rectifiereorp.; Fair Lawn; N.J. 

Radar Testers-See Testers, Hammond Mfg. Co., Ltd., Guelph, Ont., 
Rd VI1 Can. .. 

a ar- 0 Johnson Elec. COil.Co.,Elmhurst,III.· , 

Radiation Equip." Ni.tcJea~"",",:· Osborne· Tr8(l,sformer CorP., DetrOit: Mich:, 
, Peerless Elec. Prods., Anaheim, Cal. 

See Dosimeters; Counters, • Permavolt Tiansformers.,lnc.:'s. Bend,,' 

Osborne Transformer Corp., DetrOit, Mich. 
Permavol! Transformers, Inc., S. Bend, 

Ind. , 
Polyphase Instr. Co.,. Bridgeport, Pa. 
Precision Eletrns. Corp., Marshfield, Mass. 
Prototype ,Transformer Corp., E. Orange,.' 

N.J. 
Pulse 'Engrg., Inc., San Diego, C,al., 
Queensboro Transformer & Mach., ' 

College Pt., N.Y. ' 
Reneo 'Elclrns:, 'Inc., Hicksville, N.Y.: 

. Geiger;CQuntElrs, Scintillation; Ind. " '. '.. , . 
Film Badges-Vol 1 Peschellnstrs., Cape Coral, f'la. ' 

, Sartron, Inc., Newberg, Ore. .. . 

Rad'9active Light Sources-2 
See Sources, Light, . 
Radioactive-Vol 1 

Radle) ·Comm •• sYsterri~ee ,', 
Comm. Systems (As 
Modified>-,-Vol1 

Radiographic Equlpment-' 
See X-Ray Inspection 
Equipment.,.-Vol 1· ; 

R~dlometer~EleVoI1 
Radomes-SE;le Vpl1 

Range Finder Systems-
See Vol 1 " 

. Rare Earths-See' Metals; Rare 

Rate-Of·Turn Tables-See· 
Tables, Rate-of-Turrl-'-'-VoI1 

• Reacto~s, Charging 
Amp Inc., ElizalH!1htown, Pa. 
Del Elctrns. Corp.,M1. Vernon; N.Y. 
Ferrodyne Corp., Venice, Calif. 
Genlsco'Tech. Corp., Genlstron Dlv.,. 

Compton, Cal. 
NWL Transformers, Trenton,.N.J' 
UnHron, Garland,Teli. 
Barwood Elctrns., Inc., Glendale, Cal. 
Basler Elec. Co .• Highland, III., 
Central Transformer,Co., Chicago, 'III. 
Energy Systems, Palo 'Alto, Cal. ' 
Johnson Elec. Coil CO;. Elmhurst; III.' . 
LAD Electro-Sys., Inc., Hicksville, N.Y; 
Peerless·Elec. Prods., Anaheim, Cal. 
Pesehel Instrs., Cape Coral, f'la. 
Polyphase Iris!(. Co., Bridgeport, Pa: . 
Pulse Engrg., Inc., San Diego, Cal, 
Robicon Corp., Pittsburgh, Pa 
TDC Div., Uttleton, Mass .. 
Treseo an Aydin Co., Phila., Pa, 

Reactors, Epit~xial-S~e· 
Machines, Semiconductor 
Manufacturing-;-Vol1 

Reactors,· Filter 
ADC Prods., Minneapolis, Minn. 
Arnold Magneiics, Culver CRy,' Cal.,' 
Austron; Inc., 'Austin, Tex; 
Coast CoII,Co~ Los'Angeles, Cellf. 
Del Elctrns. Corp., Mt: Vernon, N.Y. 
Douglas Randall Dlv., Pawcatuck, Corin. 
'Ferrodyne Corp., Yenlce,' Calif."" 
Freed Transformer Co., Bklyn., N.Y. j 

, P 2952 
Genlsco Tech. Corp.; Genlstron DIY." 

Compton, Cal. - . " 
Hlpotronlcs, Inc.,.Brewster, N.Y. 
Hlsonlc, Inc., Olathe, Kans. 
Mlcrotran Co., Valley Stream, N.Y, 
North Elec.· Co.,' Gallon, Ohio 
NWL Transformers, Trenton, N.J.' 

Polyphase Instr. Co., Bridgeport, Pa, . 
Precision Elctms. ,Corp." Mar!lhfield" Mass. 
Pulse Engrg., Inc., San Diego, Cat. .. 
Raytheon Co., Waltham, Mass.' , ,- . 
Reneo Elctms., Inc., Hicksville, N.Y. 
Sartron, Inc., Newbern, Qre.' . 
,SKG Assocs., Inc., Boston, Mass. 
'Staneor, Chicago, III. " 
Sterling Tran.sfo(merCorp., Brooklyn, N"Y. 
.TOC Div., Littleton, Mass.' " 
Torelco hie., Irvingto,n, N:J. ,,' '.' " 
Transformer Design, Milwaukee" Wise. 
Treseo an Aydin Co.; Phila., pa. ' 
Triad Distributor Div., ,Huntingtor),' Ind. 
Triad-Utrad, Huntin91on, Ind.·, ' .' ' , 

:Reactor$,Loadl!1g . " 
ADC Prods." MinneapoliS, Mlnn,.' 
Del Elctms. Corp.; ML VemOn,IiI.Y. 
'Ferrodyne Corp., Venice,' Calif. ' 
Genlsco Tech. Corp., Gen,stron Div~, 

Compton, Cel. ," " 
NWL Transformers"Trel)t!)n; ,.N.J •. 
UnHron, Gartand, Tex. , ' 
'Zaring IndB., Inc., Carmel, Ind. 
Central'Transformer Co., Chicago, .111; 
Coil Co. of Amer., Northvale"N.J. 
Hammond Mfg. Co., Ltd.; Guelph, Ont., 

Can. " ' ,',. 
Johnson Elec. Coil Co., Elmhurst, III.' 
Polyphase Inslr. ·Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. ' 
Queensboro Transformer & Mach., 

College Pt., N.Y.· 
TDC Div., Littleton, Mass, •. 

Reactors,saturablf! : 
ADC Prods., Minneapolis, Minn. 

'Artronlc: Instr. Co., Sliver Spring, Mel. 
Coast Call Co., Los Angeles, Calif.,. 
Del Elclms. Corp., Mt. Vernon, N.Y. 

".,,:.(, p6!10 
Ferrodyne Corp., Venice, callf.:. p 2951 
Freed Transformer Co., Bklyn., N.V. 
General Elec. Co., Sctienectaily;N.V, . 
Genlsco'Tech. Corp.; GltnjBtron Dlv., 

Compton, Cel , , , 
Hlpotronlcs, InC.; BreWster, N.y;p2955 
Mlcrotran Co., Valley Stream; N.V,' 
NorthElec. Co., Gallon, Ohio 
NWL Trarilifomiers, Trentcm, N.J.:' • 
Torotel, Inc., Grandview, Mo. ' 
Torwico Elctms., Inc., Lakewood, N.J. 
Transmagnetlcs Inc~ Farmlngdale,·N.Y.'. 
Unltron, Garland, ,Tex. .-
Varl-L Co., Inc.; Denver, Colo. 
Zaring IndB., Inc., Carmel, Ind. 
Acme Elee. Corp., Cuba, N;Y,: 
Allis-Chalmers, Milwaukee, Wisc. 
American 'Magnetics Corp., Carterville,' III.:' 
Barwood Elctms., Inc., Glendale, Cal:;' 
Basler Elec. Co., Highland, III., . ," .. 
Berkshire Transioriner:Corp., Kent, Cohn> 
Bicron Elctms. Co., Canaan, Conn." . 
Bullock MagnetiCS 90rp., Pomona, Cali!. 
Cal-Power' Corp:: EI Segundo, Clilif. 
Carson Mfg, Co., Indianapolis, Ind. 

For addresses ,see YELLOW SECTION 

:Slnger·General Precision, Inc., Little Falls, 
N.J. . 

SKG Assocs., Inc., Boston,'Mass. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div.; Uttleton, Mass. ' 
Toreleo Inc., Irvington, N.J; 
Transformer Design, Milwaukee, Wise. 
Treseo an Aydin Co., Phila., Pa. 
Triad-Utrad, Huntington, Ind. 

Readers, Character-i ': 

See' Vol 1 ' 

Readers, 'Magnetic Tape ,. 
(Computer Type}-'-SeeVol1 

Readers,Mlcroflnche- . 
See Vol 1 

'Readers, Punched Card-SEie 
.: ~unched Card Equipment

Vol 1 

Readers,Pu!1ChedTape- ' 
See Vol 1 ' 

Readouts&: Readout Devic~s 
-See Specific Types--:.Vol 2 

Readouts, Dot Matrh(-'- ," 
,See Vol 2 

·'I'j· ,. . '", .• 

Re~d~uts, Edg~-Lighte~ 
See Vol 2 . ,J 

Readouts,: ,Electroluminescent 
-See Vol 2 

Readouts; Electro Mechanical 
-See Vol 2 • 

ReadoJts~ Lighted, ,,' . 
Segmented-See Vol 2 

Readouts, Rear.Projection
See Vol 2 

Readout.;,.Semlconductor 
Type lricl. Light·Emltting 
Diodes & Switches-' , 
SeeVol2' 

Recehiers, A·M (Precl$lon 
Test)-See Vol 1 

Receivers,Beaco~ee Vol 1 

Receivers, Carrier Telegraph 
-SeeVolf ' . 

Receivers, cominand
See'Vol1 . , 

Receivens,Comrnunication & 
Amateur-See Vol 1 

Receivers, Dlplexer
SeeVol.1 
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Receivers, Diversity 
Reception-See Vol 1 

Receptacles, Antenna 
Tapping 

Dittmore-Freimuth Corp" Milwaukee, Wisc, 
Jerrold Elctrns, Corp" Philadelphia, Pa, 

Recorders, Temperature 
(Electronlc)-See Vol 1 

Recorders, Timing-See Vol 1 Receivers, Duplexer
See Vol 1 

Receivers, Facsimile
See Vol 1 

Recorders, Antenna Pattern- Recorders, Torque 
See Vol 1 (Electronic)-See Vol 1 

Receivers, Field Intensity, 
Microwave-See Receivers, 
Microwave-Vol 1 

Recorders, Blood Pressure
See Vol 1 

Recorders, Code-See Vol 1 

Receivers, Fixed Frequency- Recorders, Computer Data-
See Vol 1 See Data Recorders, 

Receivers, F-m (Precision 
Test)-See Vol 1 

Computer-Vol 1 

Recorders, Disc-See Vol 1 

Receivers, Frequency Shift- Recorders, Electronic, Rotary 
See Vol 1 Stylus-See Vol 1 

Receivers, Headphone-See Recorders, Electrostatic-
Headphones-Vol 1 See Vol 1 

Receivers, I-F-See Vol 1 Recorders, Event-See Vol 1 

Recievers, Infrared-See Vol 2 Recorders, F-M-See 

Receivers, Interrogation
See Vol 1 

Receivers, Logarithmic
See Vol 1 

Receivers, Loran, Lab Test
See Vol 1 

Receivers, Loran, Timing
See Vol 1 

Receivers, Microwave
See Vol 1 

Receivers, Monitoring, 
Communications-See Vol 1 

Receivers, Multiplex-
See Vol 1 

Receivers, Panoramic
See Vol 1 

Receivers, Phase Lock
See Vol 1 

Receivers, Radar_See Vol 1 

Recorders, Magnetic Tape
Vol 1 

Recorders, Facsimile
See Vol 1 

Recorders, Film-See Vol 2 

Recorders, Film Strip, 
Magnetic-See Vol 1 

Recorders, Flight-See Vol 1 

Recorders, Frequency
See Vol 1 

Recorders, Graphic-See 
Recorders (As Modified)
Vol 1 

Recorders, Humidity 
(Electronic)-See Vol 1 

Recorders, Long-Term Tape 
-See Recorders, Magnetic 
Tape-Vol 1 

Recorders, Magnetic Tape 
{Lab Type)-See Vol 1 

Receivers, Radio Paging-See Recorders, Moisture 
Comm, Systems, Selective (Electronic)-See Vol 1 
Paging-Vol 1 

Receivers, Radiometric-See 
Radiometers-Vol 1 

Receivers, Rebroadcast
See Vol 1 

Receivers, Search & 
Countermeasure-See Vol 1 

Receivers, Single-Sideband
See Vol 1 

Recorders, Oxygen{Ozone
See Vol 1 

Recorders, Polar-See Vol 1 

Recorders, Power-Level
See Vol 1 

Recorders, Pressure 
(Electronic)-See Vol 1 

Recorders, Pyrometer-See 

Recorders, Translent
See Vol 1 

Recorders, Vacuum-See 
Recorders, Pressure-Vol 1 

Recorders, Vlbratlon-
See Vol 1 

Recorders, Video Tape
See Vol 1 

Recorders, X-Y-See Vol 1 

Recording Paper {For 
Strip-Chart Recorders, 
Oscillographs, X-Y)-See 
Paper, Graphic Recording
Vol 1 

Recording Tape, Magnetlc
See Tapes, Recording, 
Magnetic-Vol 1 

Records, Frequency Test
See Vol 1 

Records, Instruction-Code, 
Language, etc.-See Vol 1 

Rectifier Power Units {Power 
Supply Type)-See Vol 1 

Rectifiers, Copper Oxide
See Vol 2 

Rectifiers, Copper Sulfide
See Vol 2 

Rectifiers, Electron Tube
See Tubes, Rectifying-Vol 2 

Rectifiers, Germanium-
See Vol 2 

Rectifiers, Germanium Stack 
-See Vol 2 

Rectifiers, Selenlum-
See Vol 2 

Rectifiers, Selenium Stack
See Vol 2 

Rectifiers, Sillcon-See Vol 2 

Rectifiers, Silicon Controlled 
-See Thyristors-Vol 2 

Rectifiers, Silicon Stack
See Vol 2 

Rectifiers, Thyratron-See 
Tubes, Thyratron-Vol 2 

Receivers, Telemetry
See Vol 1 

Pyrometers, Recording-Vol 1 Reducers, Speed-Also See 

Receivers, Time Code
See Vol 1 

Receivers, Tone-See Vol 1 

Receivers, Transmissometer 
-See Vol 1 

Receivers, Tropospheric 
Scatter-See Vol 1 

Receivers, Tv-See Monitors, 
Video-Vol 1 

Receivers, UHF & VHF
See Vol 1 

Receivers, Ultraviolet
See Vol 1 

Receivers, VLF-See Vol 1 

Receivers, WWV-See Vol 1 

Recorders, Smoke & 
Combustion (Electronic)
See Vol 1 

Recorders, Sound Level
See Vol 1 

Recorders, Stereophonic 
Tape (Nonentertainment)
See Vol 1 

Recorders, Strain-See Vol 1 

Recorders, Strip-Chart
See Vol 1 

Recorders, Synchronized 
Film-Tape-See Vol 1 

Recorders, Tape Loop (Lab 
Type)-See Vol 1 

Recorders, Telemetering
See Vol 1 

Receptacles-See Connectors; Recorders, Teletype-
Jacks; Sockets See Vol 1 

Gear Mechanisms-
See Vol 2 

Reels, Cord & Cable 
Electrospace Corp., Westbury ..•..• p 323 
Aero-Motive Mfg, Co" Kalamazoo, Mich, 
Boonton Molding Co., Inc" Boonton, N,J, 
Franklin Fibre-Lamitex, Wilmington, Del. 
Hunter Spring, Hatfield, Pa, 
Hykon Mfg. Co" Alliance, Ohio 
Ind'l. Elec: Reels, Omaha, Neb, 
Morey' Corp, Downers Grove, III, 
Olympic Instrs" Inc" Vashon, Wash, 
Waber Elctrns" Inc" Philadelphia, Pa, 

Reels, Tape-See Tape 
Recording Accessories
Vol 1 

Reference Books-See 
Technical Books 

References, D-C Voltage
See Vol 1 

Reflectors, Passive-See 
Antenna Reflectors-Vol 1 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 

Refrigerants, Spray 
Refrigerants, Spray 
Union Carbide, Chemicals & Plastics, New 

York, N,Y, 

Refrigerated Cooling 
Equipment-See Air 
Conditioners 

Regulators, Current-
See Vol 1 

Regulators, Frequency
See Vol 1 

Regulators, Pitch & Tempo
See Vol 1 

Regulators & References, 
Silicon-Also See Diodes, 
Zener-See Vol 2 

Regulators & Stabilizers, 
Voltage Also See 
Transformers, Voltage 
Regulating-See Vol 1 

Relay Covers, Cases, 
Enclosures-See Cans, 
Relay 

Relay Tools-See Tools, Relay 
Servicing 

Relays, Antenna-See Relays, 
R-F (Including Antenna & 
Coaxial)-Vol 2 

Relays, Audio Operated-See 
Relays, Frequency Selective 
-Vol 2 

Relays, Coaxial-See Relays, 
R-F (Including Antenna And 
Coaxial)-Vol 2 

Relays, Contact-See Relays, 
Power-Vol 2 

Relays, Crystal Can-see 
Relays, Miniature & 
Subminiature-Vol 2 

Relays, Current Sensing
See Vol 2 

Relays, Differential":"See Vol 2 

Relays, Electrostrictive-
See Vol 2 

Relays, Frequency Selective 
-See Vol 2 

Relays, General Purpose
See Vol 2 

Relays, High-Speed
See Vol 2 

Relays, High Voltage
See Vol 2 

Relays,'lmpulse-See Vol 2 

Relays, Indicating Light
See Vol 2 

Relays, Keying & Break-In
See Vol 2 

Relays, Latching, Magnetic-'
See Vol 2 

Relays, Latching, Mechanical 
-SeeVol2 -

Relays, Mercury 
Displacement-See Vol 2 

Relays, Mercury-Wetted 
Contacts-See Vol2 

Relays, Meter-See Vol 2 

Relays, Miniature & 
Subminiature-See Vol 2 

Relays, Motor Driven-
See Vol 2 

Relays, Overload-See Vol 2 
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Relays, Over-Current & 
Under-Current-See Vol 2 

Relays, Over-Frequency & 
Under-Frequency-See Vol 2 

Relays, Over-Voltage & 
Under-Voltage-See Vol 2 

Relays, Phase-Sensing-
See Vol 2 

Relays, Photoelectric
See Vol 2 

Relays, Plate Clrcuit-
See Vol 2 

Relays, Plunger-See Vol 2 

Relays, Polarized-See Vol 2 

Relays, Power-See Vol 2 

Relays, Proximity-See Vol 2 

Relays, Pulse & Telegraph-. 
SeeVol.2 

Relays, R-F (Including 
Antenna & Coaxial)
See Vol 2 

Relays, Reed-See Vol 2 

Relays, Resistance-Sensitive 
-See Vol 2 . 

Relays, Reverse-Current-
See Vol 2 

Relays, Rotary-See Vol 2 

Relays, Sensltive-See Vol.2 

Relays, Sequence-See Vol 2 

Relays, Solenoid-See R~lays, 
Plunger~Vol 2 

Relays, Solid-State-See Vol 2 

Relays, Stepping, Ratchet
See Vol 2 

Relays, Telephone-See Vol 2 

Relays, .' 
Temperature-Compensated 
-See Vol 2 .' 

Relays, Thermal-See Vol 2 

Relays, Time-Delay-See Vol 2 

Relays, Transmlttlng-See 
. Relays, Keying & Break-In

Vol 2 

Relays, Vacuum Contact
See Vol 2 

Relays, Vibrating Reed
See Vol 2 

Relays, Vibration-Sensitive
See Vol 2 

Relays, Voltage Sensitive
See Vol 2 

Relays, Wire Contact
See Vol 2 

Repeaters, Passive, ' 
Microwave-See Vol 1. 

Repealers, Serro--:See Vol 2 

Repeaters, Teletype-
See Vol 1 . 

Repeating Equipment, 
Broadcast-See Vol 1 

Resins, Encapsulating-See 
Compounds, Encapsulating 

Resins, Synthetic-See Plastic 
Raw Materials 
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Resistance Adjusting 
Equipment For Hybrid 
Microcircuits-Also See 
Machines, Resistance 
Adjusting-See Vol 1 

Resistance Compar~tor~ 
See Bridges, Resistance-" 
Vol 1 . 

Resistance ThermometerS-:
See Networks, Resistance
Vol 2 

Resistor Networks-See 
Networks; Resistance-Vol 2 

Resistors, Adjustable-Also 
See Potentiometers 

Allen-Bradley Co~ Milwaukee, Wlsc. 
p 2908;2909 

Amphenol Controls Dlv., Janesville;' 
Wisc.· . 

Carter MIg. Corp., Hudson, Mass. 
Centralab, Elctrns., Milwaukee, Wisc. 
Computer Instrs., Hempstead, N.Y. 
CTS Corp, Elkhart, Ind •• : •..•.. ; ..••.•••• p 2829 
Dale Elctrns., Inc., Columbus, Neb. 

. p 2845 
Electro Sci. Inds~ Portland, Ore. 
Fluke, John Mig. Co., Inc., Seattle, 

Wash. 
General Elec. Co., Schenectady, N.Y. 
IRC St. Peterburg Div. 01 TRW Inc., St. 

Petersburg, Fla 
Lectrohm, Inc., Chicago, III ......... P 2855 
LTV Elect~systems, Huntington, Ind. 

p 2857 
Milwaukee ReSistor, Milwaukee, WiIlC. 

p2859 
Multltech Microelctms., Monterey Pk., 

cal. 
New England Instr., Natick, Mass. 
Ohmlte MIg. Co., Skokie, III ..•.••.•• P 2869 
ReSistors, Inc~, Chicago, III. • ••••..• p, 2876 
Techno-Comps. Corp., Van NuYs,.Cal. 
Beckman Instrs .• Helipot Div., Fullerton, 

Cal. 
Bourns, Inc., Riverside, Cal. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Diplohmatic Div., Seattle, Wash. 
Edison Elctrns. Div., Manchester, N.H. 
General Radio Co., Concord, Mass. 
Guildline Instrs., Inc., Larchmont, N.Y: 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keltron Corp., Waltham, Mass. 
Litton Inds.; Mt. Vernon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Mark Micro·Elctrns. Mfg., Bayonne" NJ 
Model Rectifier, Edison, N.J. 
Rex Rheostat & Co., Roosevelt, N.Y .. 
Rotohmeters, Inc., Yonkers, N.Y'.· . 
Samarius, Inc., Derby, Conn. 
Shigoto Inds.; Ltd., New York, N.Y, 
Subminiature Instrs. Corp., .Riverside, Calif. 
Tech·Ohm Elctrns., Inc:, long Island:City:' 

N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. . 
Vacco ElectroniCS, S. EI Monte, Calif. 
Ward Leonard, Mt. Vernon, N.Y. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England' 
Weston Camps. Div., Archbald, Pa. 

ReSistors, Ballast Tube-See 
Tubes, Ballast-Vol 2 

Resistors, Barretter 
Dale Elctms., Inc., Columbus, 'Neb. 
Gamble, Charles T. Inds., 'Riverslde, 

N.J. 
Milwaukee ReSistor, Milwaukee, Wisc. 
Tel Labs., Manchester, N.H. 
Wejnschel Engrg. Co.; Gaithersburg, 

Md. 
Anritsu Electric Co., Ltd., Tokyo, Japan' 
Constanta Co. of Can., Montreal; Can. 
Filmohm Div., L9"g Island City, N.Y .. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.Y. 

Resistors, Beryllia Core-See 
Resistors, Integral Heat . 
Dissapator 

Resistors, Carbon Film 
Amperex Elctrn. Corp., Hauppauge, N.Y. 

. P 2819 
Centralab, Elctrns., Milwaukee, Wisc. 
CTS Corp, Elkhart, Ind. 
Dale Elctrns., Inc., Columbus, Neb. 

. p 2847 
IRC Burlington Dlv. 01 TRW INC., . 

Burlington, Iowa .......................... p 2885 
Mepco, Inc., Morristown, N.J •..... , p 2864 
Resistance Prods.,. Harrisburg, Pa. 

p 2874,2875 
Victoreen Instr., Cleveland; Ohio 
Welwyn Inl'l., Inc., Westlake, Ohio 

. '. . p2900 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Beman Mfg., Inc., New Cumberland, Pa. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
ConsQlidated Flesistance Sis., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Filmohm Div., Long Island City, N.Y. 
Kidco, Inc., Medford, N.J. 
Litton Inds., Mt. Vernon, N.Y. 
Micro~Ohm Corp., EI Monte, Cal. 
Nucleonic Prods.,.Canoga Pk, Cal. 
Penn Resistor Corp., Lansdale, Pa. 
Pyrofilm Corp., Whippany, N.J. 
.Shigoto.lnds., Ltd., New York, N.Y. , 
Stettner·Trush Inc., Cazenovia, N.Y. 
Subminiature Instrs. Corp.; Riverside, Calif. 
Texas Instruments, Dallas, Tex. 
United Mineral & Chem. Corp .. New York, 

N.Y. 
,Vac·Ohm Elctrns. Co., Haddonfield, N.J. 
Welwyn Elec., Ltd., Bedlington: 

Northumberland, England 

ReSistors,. Ceramic 
,Caddock Elctrns., Riverside, Cal. 
Cal-R, liIC., Cal. Resistor Div., Santa 

Monica, Cal •••.••....•...•............ p 2830,2831 
Cal-R, Inc., Capacitor Div., . Santa 

Monica, .Cal ...•...........•. ; ......... p 2830,2831 
Cal·R, Inc., thermonetlcs Dlv., Santa 

Monica, Cal .................... ~ •••••. p '2830,2831 
Carborundum Co., Niagara Falls, N.Y. 

. P 2834 
. CTS Corp, Elkhart, indo 
Dale Elctrns., Inc., Columbus, Neb. 
Gamble, Charies T. Inds~, Riverside, 

N.J. 
General Elec. Co., Schenectady, N.Y. 
LTV Electrosystems, Huntington, Ind. 
Mepco .. lnc:., Morristown, N.J.' 
Multltech Microelctrns., Monterey. Pk., 

Cal. 
RCL Elctrns., Inc., Irvington, N.J. p 2872 
Southem Elctrns., Burbank, Cal. ' 
Tel Labs., Manchester, IIi.H ..•..•..• p 2883 
Welwyn Inl'l., Inc.~ Westlake, Ohio 
Alloys 'Unlimited, Inc.,·Encino, Calif. 
AMBAC Inds., Garden City, N.Y. 
Beltone' Electronics ·Corp., Chicago, III. 
Bradohm, Inc., Salamanca, N.Y. 
C·F Electronics, Inc., Van Nuys, Calif. 
Carbone Corp., Boontor, N.J. 
Constanta Co. of Can., Montreal, Can. 
Electrical Refractories Co.; E. Palestine, 

Ohio 
Electro,Science ~bs" Philadelphia, Pa. 
Elctin. Precision Comps., Mt. Vernon: N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Ferro Corp., E. Liverpool,. Ohio 
Film MicroelectroniCS, inc., Burlington, 

Mass 
Filmohm Div., Long Island City, N.Y. 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
Maryland Lava Co., Bel Air, Md: 
Micro·Ohm Corp., EI Monte, ·Cal. 
National Be'ryllia Corp., Haskell, N.J. 
Rex Rheostat & Co., Roosevelt,'N.Y. 
Samarius, Inc., rlerby, Conn. 
Tech·Ohm Elctrns., Inc., Long Island City, 

N.Y. 
3M Co., St. Paul, Minn .. 
United Mineral &·Chem. Co~p., New York, 

N.Y. 

For addresses see YELLOW· SECTION 

Vae·Ohm Elctms. Co., Haddonfield, N.J. 
Welwyn Eiec., Ltd., Bedlington, 

Northumberland, England 

ReSistors, Chip (For 
Microcircuits) 

Caddock Elctms., Riverside, Cal. 
Cal-R, Inc., Cal. Resistor Dlv., Santa 
, Monica, cal ................................... p 1537 
Cal-R, Inc., CapaCitor Div., Santa 

Monica, Cal ........... : ....................... p 1537 
Cal-R, Inc., Thermonetics Div., Santa 

Monica, Cal ................................... p 1537 
CTS Corp, Elkhart, Ind ....•.••...••.••••• p 2829 
Dale Elctrns., Inc., Columbus, Neb. 

p 1539 
IRC Philadelphia Div. 01 TRW INC., 

Philadelphia, P·a. 
Mepco, Inc., Morristown, N.J ....... p 2864 
Multltech Microelctrns., Monterey Pk., 

Cal. 
Southern Elctms., Burbank, Cal. p 1549 
AMBAC Inds., Garden City, N.Y. 
American. Camps., Inc., Conshohocken, 

Pa. 
COmputer Components Int'I, Palm Beach 

Gardens, Fla. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Electra/Midland Corp., San Diego, Cal. 
Halex, Inc., Torrance, Cal. 
HyComp Inc., Maynard, Mass. 
Megadyne Inds., Inc., Rochester, N.Y. 
Micro Networks, Worcester, Mass. 
Sloan Technology Corp., Santa Barbara, 

Calif. 
Struthers Eictrns. Corp., Mamaroneck, 

N.Y: 
Transitron Elctrn. Corp., Wakefield, Mass. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. 

ReSistors, Composition, 
Carbon 

Allen-Bradley Co., Milwaukee, Wisc. 
p 2822,2823 

Carborundum Co., Niagara Falls, N.Y. 
. P 2834 

Centralab, Elctrns., Milwaukee, Wisc. 
CTS Corp, Elkhart, Ind. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
GC Elctrns., Rockford, ill. 
IRC Philadelphia Div. 01 TRW INC., 

Philadelphia, Pa ........................... p 2896 
Ohmite MIg. Co., Skokie, III. 
Stackpole Carbon Co., Elctrn. Comps. -

Resistors; Kane, Pa ..................... p 2877 
Airco Singapore (pte.) Ltd.; Singapore 22, 
Airco Speer Elctrns, Bradford, Pa. 
Components Specialties, Inc.,- Freeport, 

N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Ohio Carbon Co., Cleveland, Ohio 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. ' 
Vac-Ohm Elctrns. Co., Haddonfield, N.J. 

Resistors, Decade 
Beckman Instrs., Cedar Grove, N.J •. 
Chronetics, Inc., Mt. Vernon, N.Y. 
Dale Elctrns., Inc., Columbus, Neb. 
Etectro Sci. Inds., Portland, Ore. p 2919 
Fluke, John MIg. Co., Inc., Seattle, 

Wash. 
Gamble, Charles T. Inds., Riverside, 

N.J. 
General Resistance, Mt. Vernon, N.Y. 
Julie Research Lab., New York, N.Y. 

P 2853 
Mepco, Inc., Morristown, N.J. 
Ohmite Mfg. Co., Skokie, III .......•. P 2869 
PPM, Inc., Bedlord, Ohio 
RCL Elctrns., Inc., Irvington, N.J. 
Resistance Prods., Harrisburg, Pa. 
Shallcross, Selma, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 
A.O.l.P., 7S/Paris 12eme, France 
C-F Electronics, Inc., Van Nuys, 'Calif. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Precision Camps., Mt. Vernon, N.Y. 
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General Radio Co., Concord, Mass. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys, Cal. 
Levell Electronics Ltd., High Bamet, 

Herts .. England 
Marstan Resistor, Orange, N.J. 
Medistor Instr. Co., Seattle, Wash. 
Midg-Une Inslr' Co., Miami, Fla. 
Muirhead, Inc., Mountainside, N.J. 
Rho Engrg. Co., Los Angeles, Calif 
Rohde & Schwarz SiS., Passaic, N.J. 
Vac-Ohm Elctms. Co., Haddonfield, N.J. 

Resistors, Disc-Also See . 
Resistors By Material Type 

Dale Elc:trns., Inc., Columbus, Neb. 
IRC Boone Dlv. of TRW Inc., Boone, 

N.C. 
Bradohm, Inc., Salamanca. N.Y. 
Constanta Co. of Can., Montreal. Can. 
Filmohm Div., Long Island City, N.Y. 
Megadyne Inds., Inc., Rochester, N.Y. 
Ohio Carbon Co., Cleveland, Ohio 
Pyrofilm Corp., Whippany, N.J. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Ward Leonard, MI. Vernon, N.Y. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Resistors, Film, Metal 
Ceddock Elc:tms., Riverside, Cel. 

p 2824-2828 
Contlnental-Wlrt Elc:tma. Corp., 

Warminster, PL ... _ .. _ ........... _. __ p 1895 
Coming Glasa Works, Elc:trn. Prod .. 

DiY., Coming, N.V. 
CTS Corp, Elkhart, Incl. 
Dale Elc:trns., Inc., Columbus, Neb. 

P 2839,2847-2849 
Engelhard Minerals" Chem., Murray 

HID, N.J. 
IRC Burlington Div. of TRW INC., 

Burlington, Iowa ._ .... _ .... _. p 2885-2887 
Mepco, Inc., Morristown, N.J .. _ .. p 2884 
Ohmlle Mfg. Co., Skokie, III. 
Sensor Teeh., Van Nuys, Cal. 
Sprague·EIIie. Co., No. Adams, Mass. 
Vlctoreen InBtr.; Cleveland, Ohio p 2897 
Vishay Resistor Prod. Dlv., Malvern, PL 

p2898 
Welwyn Infl., Inc., Westlake, Ohio 

p2900 
Alloy~ Unlim~ed, Inc., Encino, Calif. 
AMBAC Inds., Garden City, N.Y. 
American COI11P$., Inc., Conshohocken, 
Pa.· ' 

Consolidated Resistance Amer., Yonkers, 
N.Y. ' ' 

Constanta Co. of Can., Montreal, Can. 
Electra/Midland Corp., Mineral Wells, Tex. 
EMC Technology Inc, Philadelphia, Pa. 
Film Microelectronics, Inc., Burlington, 

Mass 
Filmohm Div., Long Island City, N.Y. 
Halex, ,Inc., Torrance, Cal. 
HyComp Inc., Maynard, Mass. 
Kidco, Inc., Medford, N.J. 
Megadyne Inds., Inc., Rochester, N.Y. 
M.I.AL U.S.A., Inc., Nutley, N.J. 
Micro Networks, Worcester, Mass. 
MicrO-:Ohm Corp., EI Monte, Cal. 
Micro-Strain, Inc., Spring City, Pa. 
Pyrofilm Corp., Whippany, N.J. 
Stellner-Trush Inc., CazenOvia, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Vac-Ohm Elctms. Co., Haddonfield, N.J. 
Vacca ElectroniCS, S. EI Monte, Calif. 
Ward Leonard, Mt. Vernon, N.Y. 
Welwyn Elec., Ltd .. Bedlington, 

Northumberland, England 

Resistors, Film, 
Nonmetalllzed 

Baleo Capac:ttora, OrUnge, N.J. _ P 2820 
CaI-R, Inc., CaL Reststor Dlv~ Santa 

Monica, ,Cal . 
Dale EIc:trns.,ln~ Columbus, Neb. 
IRC Burlington Diy. of TRW INC., 

Burlington, Iowa 
Resistance Prods., Him-Iaburg,' PL 
Walwyn Int'L, Inc., Westlake, Ohio 
AMBAC Inds., Garden City, N.Y. 
Constanta Co. of Can., Montreal, Can. 
Penn Resistor Corp., Lansdale, Pa. 

Sloan Technology Corp." Santa Barbara, 
Calif. 

Struthers Elctrns. Corp., Mamaroneck, 
N.Y. 

Transltron Elctrn. Corp., Wakefield, Mass. 
United Minerai & Chem. Corp., New York, 

N.Y. 

Resistors, Flexible 
Lec:trohm, Inc., Chicago, III. .._._. P 2858 
Bradohm, Inc:, Salamanca, N.Y. 
Carter Precision Elec. Co., SkOkie, III. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Vae-Ohm Elctms.Co., Haddonfield, N.J. 

Resistors, Flux-Sensitive 
American Aerospace Controls, 

Farmingdale, N. V. 
ISC MagnetiCS Dlv., Huntington, N.V. 
Alpha Metals, Inc., Jersey City, N.J; 

Resistors, Fuse-See Vol 2 

Resistors, Glass 
Cornfng Gleas Works, EIc:trn. Prods. 

Dlv., Corning, N.V .... _ .. _ ..... p 2838,2837 
Dale Elclm .. , Inc., Columbus, Neb. 
Gamble, Charles T_ Inda., Riverside, 

N.J. 
Mepeo, Inc., Morristown, N.J. 
Sprague Elee. Co., No. Adams, Mas .. 
Vlc:toreBn Inatr., Cleveland, Ohio 
Welwyn Inl'l., In~ Westlake, Ohio 
AMBAC Inds., Garden City;N.Y. 
Filmohm Dlv., long Island City, N.Y. 
Pyrofilm Corp., Whippany, N.J. 
Sloan Technology Corp., Santa Barbara, 
Cal~. 

Syncor Prods. Co .. Inc .. Malden, Mass. 
Texas Instruments, Dallas, Tex. 
United Mineral & Cham. Corp., New York, 

N.Y. 
Vac-Ohm Elctrns. Co., Haddonfield, N.J. 

Resistors, Heat Sink Encased 
-See Resistors, Integral 
Heat Dissipator 

ReSistors, High Frequency 
American Tech. Ceramics, Huntington 

Sta., N.V. 
Cel-R, Inc., CeL Resistor Dlv~ Santa 

Monica, Cal. 
Cerborundum Co., Niagara Falls, N.V. 
Contlnental-Wlrt Elclrns. Co~ 

Warminster, Pa. 
Coming Gla88 Works, Elc:tm. Prod .. 

Dlv., Corning, N.V. 
D-,e Elc:tm~ Inc.; Columbus, Neb.· 

p2845 
Erie Technological Prod .. (EEM), Erie, 

Pa. . 
General Resistance, MI. Vernon, N. V. 
IRC Boone DIv" of TRW Inc., Boone, 

N.c. _ .. __ ._ ........ ___ ._ .... _ ... p 2894,2895 
llepco, InC., Morrtetown, N.J. 
Milwaukee Restslor, Milwaukee, WIse. 
RCl Elc:tm .. , Inc., Irvington, N.J. 
Realstance Prods., Harrlaburg, Pa. 

p2875 
Sprague Elec. Co~ No. Adems, M .... 
Tel Lab .. , Manchester, N.H •• __ .. P 2882 
Vlc:torean Inslr~ Cleveland, Ohio p 2897 
Vlshay Resistor Prod. Dlv., Malvern, Pa. 
Walwyn Inl'l., Inc., Westlake, Ohio 
AMBAC Inds., Garden City, N.Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Carbone Corp., Boonton, N.J. 
Constanta Co. of Can., Montreal, Can. 
Edison Elctms. Div., Manchester, N.H. 
Elctrn. Precislon,Comps., Mt. Vernon, N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Filmohm DiY .. Long Island City, N.Y. 
General Radio Co., Concord, Mass. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys, Cal. ' 
Megadyne Inds., Inc., Rochester, N.Y. 
Micro-Ohm Corp., EI Monte, Cal. 
Pyrofilm Corp., Whippany, N.J. 
Tanger Elctrns., Hawthome, Cal. 
Tech-Ohm Elctrns., Inc., Long Island City, 

N.Y. 
Vae-Ohm Elctrns. Co., Haddonfield, N.J. 
Ward Leonard, Mt. Vemon, N.Y. 
Welwyn .Elec., Ltd., Bedlington, 

Northumberland, England 

Resistors, High Voltage 
Resistors, High Megohm 
Allen-Bradley Co., Milwaukee, Wlsc. 

p 2822,2823 
Balco CapaCitors, Orange, N.J •• ; P 2821 
Caddock Elc:tm .. , Riverside, Cal. 

p 282 .... 2827 
Cal-R, Inc., Cal. Resistor Dlv., Santa 

Monica, Cal. 
Contlnental-Wlrt EIc:tmB. Corp., 

Warminster, Pa. 
Corning Gla.s Works, Elctm. Prods. 

Dlv., Coming, N.V ................. p 2836,2837 
CTS Corp, Elkhart, Ind ........... _ ... _. p 2829 
Dale Elctrns., Inc., Columbus, Neb •. 

p 2839,2844,2845,2848,2849 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Gamble, Charles T. Inds., Riverside; 

N.J. _ .... ___ .. _ ....... _ ..... _ ............. P 2852 
General Realstance, MI. Vemon, N.Y. 
IRC Boone Dlv. of TRW Inc., Boone, 

N.C .... _ .. _. __ ...... _ ............ _ ..... p 2891,2894 
IRC Burlington Dlv. of TRW INC., 

Burlington, Iowa ._._ .. _ ..... _ ... _ .... p 2885 
IRC Philadelphia Dlv. of TRW INC., 

Philadelphia, Pa ........................... p 2896 
Mepeo, Inc., Morrtstown, N.J. 
New England Instr., Nstlck, Mass. 
Penn Alrbome Prod .. , Southampton, 

Pa. . 
RCl Elc:tmil., Inc., Irvington, N.J. 

p 2870,2872 
Resistance Prod .. , Harrisburg, Pa. 

p 2875 
Shallcross, Selma, N.C ......... p 2880,2881 
Sprague Elee. Co., No. Adams, Mass. 
Stackpola Carbon Co., Elc:tm. Comps. -

ReSistors, Kane, Pa. .. _. __ ........... p 2877 
Tel Labs., Manchester, N.H ......... P 2883 
Vlc:toreen Instr., Cleveland, Ohio p 2897 
Welwyn Int'I., Inc., Westlake, Ohio 

p 2900 
AMBAC Inds., Garden City, N.Y. 
American Comps., Inc., Conshohocken, 

Pa. 
Beman Mfg., Inc., New Cumberland, Pa. 
Carbone'Corp., Boonton, N.J. 
Consolidated Resistance Amer., Yonkers., 

N.Y. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Edison Elctrns. Div., Manchester, N.H. 
Electra/Midland Corp., Mineral Wells, Tex. 
Elctrn. Precision Comps'., Mt Vemon, N.Y. 
EMC Technology Inc. Philadelphia, Pa. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kelvin, Van Nuys, Cal. 
Micro-Ohm Corp., EI Monte, Cal. 
Pyrofilm Corp., Whippany, N.J. 
Rho Engrg. Co., Los Angeles, Cal~ 
Tanger Elct';'s., Hawthome, Cal. 
Tech-Ohm Elctms., Inc., Long Island City, 

N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vae-Ohm Elctnis. Co., Haddonfield, N.J. 
Ward Leonard, Mt. Vernon, N.Y. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Resistors, High Temperature 
Amperex Elc:tm. Corp., Hauppauge, N.V. 

p 2819 
Ceddock Elc:tms~ Riverside, Cal. 

p 282 .... 2827 
Cel-R, lri~ CeL Resistor Dlv~ Santa 

Monica, Cal ..... _ .. _ ..... _ ...... _p 2830,2831 
CaI-R, Inc., CapaCitor Dlv~ Santa 

Monlcs, Cel ... _._ .. _._ .. _._ ... p 2830,2831 
CeI-R, Inc., Thermonetlcs Dlv~ Santa 

Monica, Cel. ___ ... _ ......... _ ... p 2830,2831 
Carborundum Co.; Nlagars Falla, N.V. 

p 2834 
Centrslab, Elc:tms., Milwaukee, WIse. 
ConUnental-Wlrt Elc:tm .. Corp., 

Warmlnater, Pa. 
Coming Glasa Works, Elc:tm. Prods. 

DiY., Coming, N.V._ .. _ .. __ .. p 2836,2837 
Dale Elc:trns., Inc., Columbus, Neb. 

p 2839-2843,2846,2847,2849 
IRC Boone Div. of TRW Inc., Boone, 

N.C. ._ .. _ ... _._._ ..... _._ ... p 2889,2892,2893 
IRC Burlington Dlv. of TRW INC., 

Burlington, Iowa ._ ..... _ ..... __ ....... p 2887 
Lec:trohm, Inc., Chicago, III. p 2854,2856 
Mepco, Inc., Morrtstown, N.J._ .... p 2864 

Milwaukee Resistor, Milwaukee, Wlsc. 
p 2861 

New England Instr., Natick, Mass. 
Ohmlte MIg. Co., Skokie, III ......... P 2869 
Omtronlcs MIg., Omaha, Neb. 

p 2865,2868 
RCl Elc:tms., Inc., Irvington, N:J. 

p 2871,2873 
Sage Elctrn .. , Rochester, N_V ..... p 2879 
Shallcross, Selma, N.C ......... p 2880,2881 
Sprague Elec. Co., No. Adams, Mass. 
Tel Labs., Manchester, N.H. p 2882,2883 
Vlc:toreen Instr., Cleveland, Ohio p 2897 
Welwyn Int'l., Inc., Westlake, Ohio 

p 2900 
AMBAC Inds., Garden City, N.Y. 
American Comps., Inc., Conshohocken, 

Pa. 
Bradohm, Inc., Salamanca, N.Y. 
C-F ElectroniCS, Inc., Van Nuys, Calif. 
Carter Precision Elec. Co., Skokie, ill. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Edison Elctrns. Div., Manchester, N.H. 
Electra/Midland Corp., Mineral Wells, Tex. 
Elctrn. Precision Comps., Mt. Vemon, N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Filmohm Div., Long Island City, N.Y. 
Hamilton Hall Resistor Corp., Milwaukee, 

Wisc. 
Instrument Resistors, Brick Town, N.J. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
Micro-Ohm Corp., EI Monte, Cal. 
Pyrofilm Corp., Whippany, N.J. 
Rex Rheostat & Co., Roosevelt, N.Y. 
States Co., Hartford, Conn. 
Syncor Prods. Co., Inc:, Malden, Mass. 
Tech-Ohm Elctrns., InC., Long Island City, 

N.Y. 
Ultronix, Inc., Grand Junction, Colo. 
Vac-Ohm Elctrns. Co., Haddonfield, N.J. 
Ward Leonard, Mt. Vemon, N.Y. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 

Resistors, High Voltage 
Caddock Elctrns~ Riverside, Cal. 

p 2824,2825,2828 
Cel-R, Inc., Cal. Resistor Dlv., Santa 

Monica, Cal. 
Carborundum Co., Niagara Falls, N.V. 

p2833 
Corning Glass Works, Elctrn. Prod .. 

Dlv., Corning, N.V ................. p 2836,2837 
CTS Corp, Elkhart, Ind ... _ .............. p 2829 
Dale ,Elclrns., Inc., Columbus, Neb. 

p 2839,2841-2844,2848,2849 
Gamble, Charles T. Ind .. , R.lverslde, 

N.J •• _ ...... _ ....................................... P 2852 
General Elee. Co., Schenec:tady, N.Y. 
General Resistance, Mt. Vernon, N.V. 
IRC Boone Dlv; of TRW Inc., Boone, 

N.C ....... _ .... _ .... __ ......... _ ......... p 2894,2895 
IRC Burlington Dlv. of TRW INC~ . 
, Burlington, Iowa .................. p 2895,2887 
Mepco, Inc., Morrtstown, N.J. 
Milwaukee ReSistor, Milwaukee, WIse. 

p 21162 
Onrtronlcs Mfg., Omaha, Neb. 

p 2865-2868 
RCL Elctms., Inc., Irvington, N.J. 

p 2872,2873 
Resistance Prods., Harrisburg, Pa. 

p 2874,2875 
Sage Elc:tms., Rochester, N.V ..... p 2879 
Shallcross, Selma, N.C ... _ .... p 2880,2881 
Sprague Elec. Co., No. Adams, Mass. 
Tel Labs., Manchester, N.H ......... P 2883 
Vlc:toreen Instr., Cleveland, Ohio p 2897 
Welwyn Inl'l., Inc., Westlake, Ohio 

p 2900 
American Comps., Inc., Conshohocken, 

Pa. 
Barth Elctms., Inc., Cleveland, Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Constanta Co. of Can., Montreal, Can. 
Edison Elctrns. Div., Manchester, N.H. 
Elctm. Precision Comps., Mt. Vemon, N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys, Cal. 
Micro-Ohm Corp., EI Monte, Cal. 
Pyrofilm Corp., Whippany, N.J. 
Syncor Prods. Co., Inc., Malden, Mass. 
Tanger Elctms., Hawthome, Cal. 
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Tech-Ohm Elctrns., Inc., Long Island City, 
N.Y. 

Ultronix, Inc., Grand Junction, Colo. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Vac:Ohm Elctrns. CP., Haddonfield, N.J. 
Ward Leonard, Mt. Vilrnon; N.Y. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Wiegand, Edwin L. Co" Pittsburgh, Pa. 

Resistors, Hot Molded 
Allen-Bradley Co., Milwaukee, Wlac. 

p 2822,2823 
IRC Boone Div. of TRW Inc., Boone, 

N.C ................................................... p 2890 
IRC Burlington Diy. of TRW INC" 

Burlington, Iowa 
IRC Philadelphia Diy. of TRW INC., 

Philadelphia, Pa. 
Tanger Elctrns., Hawthorne, Cal. 

Tel Labs.. Manchester. N.H •• ;_ ... .'. p 2883 
Vishey Resistor Prod. Diy •• Malvern, JIB, . 

p 2898,2932 
Welwyn Int'l •. Inc.. Westlake. Ohio 

. p 2900 
AMBAC Inds., Gardan City, N.Y. 
American Camps., Inc., Conshohocken, 

Pa. . 
Bradohm, Inc., Salamanca,N,Y. 
C-F Electronics, Inc., Van Nuys, Calif. 
Consolidated Resistance Amer., Yonkers, 

N.Y. . 
Consolidated l'Iesistance SiS., Yonkers, 

N.Y. '. 
Constanta ,Co. of Can., Montreal, Can. 
Edison Elctms. Div., Manchester, N.H. 
Electra/Midland Corp., Mineral Wells, Tex. 
Electro Mal$. Corp. Amer., Mamaroneck, 

N.Y. 
Elctrn. Precision Comps., Mt. Vemon, N.Y". 
EMC Technology Inc, Philadelphia, Pa. 
Filmohm·Div., Long Island City, N.Y. 
Guildline Instrs., Inc., Larchmont, N.Y. 

MCS Corp., Monrovia, CalK.,.. . 
Microwave Labs. America, Brooklyn, N.Y:· 
Pyrofilm Corp., Whippany, N.J. ' . 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. . .'. . " , 

United Mineral & Chern. Corp:; New York, 
N.Y. '. 

Vac-Ohm Elctms. Co., Haddonfield, N.J. 

ReSistorS, .Negative,. . 
Temperature Coefficlent- .' 
See Vol 2 

Resistors, Non-InduCtive 
Caddock Ei~t"';i.. 'RlyerSlde,'C~I. 

, p 2826-2828 
Cal-R. Inc.. Cal. Resistor Diy., Santa 

Monlcs, Cal •• ~ .......... ~ ... ~ ........ p 2830,2831 

Resistors, Integral Heat 
Dlssipator 

• Hamilton Hall'Aesistor Corp., Milwaukee, Cal-R. Inc.. Capacitor DiY., Santa. 

Cal-R, Inc., Cal. Resistor DiY., Santa 
Monica, Cal .............. ;o ••••••••••• p 2830,2831 

Cal-R, Inc., Capacitor Diy., Santa 
Monica, Cal •••••••••••.••••••••• ; ••••• p 2830,2831 

Cal-R, Inc., Thermonetlcs DiY., Santa 
Monica, Cal ........................... p 2830,2831 

Coming Glass Works, Elctrn. Prods. 
DiY., Coming, N.Y. 

Dale Elctrns., Inc., Columbua, Neb. 
p 2839,2842.2843,2848 

Gamble. Charles T. Inds., Rlyerslde. 
N.J. .................................................. P 2852 

Lectrohm, Inc •• Chicago, III 
Omtronlcs Mfg" Omaha, Neb. 

p 2866.2887 
RCL Elctrns., Inc .• Irvington. N.J. 

p 2871.2873 
Sage Elctrns., Rochester, N.Y. 

ShallcrosS, Selma, N.C. 
p 2878.2879 

Sprague Elec. Co •• No. Adams. Masa. 
Tel Labs •• Manchester. N.H ......... p 2882 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
Ultronix, Inc., Grand Junction, Colo. 
Welwyn Elec., Ltd.,Bedlington, 

Northumberland, England 

Resistors, Low Temperature 
Coefficient 

Allen-Bradley Co., Milwaukee. Wlac. 
. p 2822,2823 
Baleo Capacitors, Orange. N.J •• : p 2820 
Caddcick Elctrns.. Rlyeralde. Cal; p 2828 
Cal-R, Inc •• Cal. Resistor DiY., Santa 

Monica. Cal. _ ........................ p 2830,2831 
Cal'R. Inc., Capacitor DiY., Santa 

Monica. Cal ........................... p 2830,2831 
Cal-R. Inc., Thermonetlcs DIY~ Santa 

Monica, Cal .......................... p 2830,2831 
Continental-Wlrt Elctrns. Corp., 

Warminster. Pa. 
Corning Glass Works, Elctrn. Prods. 

DiY., Corning, N.y ••••••••.••••.••••.•••••• p 2837 
Dale Elctrns., Inc .• Columbus, Neb. 

p 2839,2844 
Electro Sci. Inds., Portland. Ore. 
Erie Technological Prods. (EEM). Erie, 

Pa. 
Gamble. Charles T. Inds., Rlyerside. 

N.J ................................................... p 2852 
General ReSistance. Mt. Vernon •. N.Y. 

p 2850 
IRC Boone Diy. of TRW Inc., Boone. 
, N.C •• ; .• , ............................................. p 2893 
IRC Burlington Diy. of TRW INC •• 

Burlington. Iowa 
Julie Research Lab., Ne", York. N.Y. 

p 2853 
Lectrohm. Inc., Chicago, III. 
Mepco. Inc.. Morristown. N.J ••••••• p 2864 
Milwaukee ReSistor, Milwaukee, Wlsc. 
Multltech Mlcroelctrns.. Monlerey Pk •• 

Cal. 
New England Instr •• Natick. Mass. 
Ohmlte Mfg. Co. •. Skokie. III ••••••••• p 2889 
Omtronlcs Mfg •• Omaha, Neb ..... p 2868 
RCL Elctrns., Inc., Irvington. N.J. 

p 2870,2872 
ReSistors, Inc., Chicago, III. • ••••••• P 2876 
Sage Elctrns.. Rochester. N.y ••••• p 2879 
Shallcross. Selma. N.C. 
Sprague Elec. Co., No. Adams, Mass. 
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Wise. Monlcs, Cal ......... , ..... : ..... :.~ ... p 2830,2831 
Cal-R. Inc.; Thermonetlca Dlv., Santa . 

Monlcs, Cal .......... _ ............. p 2830,2831 
Instrument Resistors, Brick Town, N.J. 
.Jordan Electric Co., Van Nu~s, Cain. 
Kelvin, Van N~, Cal. , Carborundum CO.,Niagara· Falls< N.Y.' ,'. 
Marstan Resistor, Orange, N.J. 
Megadyne Inds., Inc., Rochester, N.Y. 
Micro-Ohm Corp., EI Monte, cal. . 
Micro-Strain, Inc., Spring City, Pa. 
Miller Electro-Resch. Labs." New Berlin, . 

Wisc. ' 
Precision Inc., Minneapolis, Mlnn 
Precision Resistor Co., Hillside, N.J. 
Pyrofilm Corp., Whippany, N.J .. 
Rho Engrg. Co., Los Ar1geles, Calif 
Stettner-Trush Inc., Cazenovia, N.Y. 
Syncor Prods. Co., Inc., Malden, Mass.' 
Tanger Elctms., Hawthome, Cal. 
Tech-Ohm Elctms., Inc., Long Island citY, 

N.Y. 
Ultronix, Inc., Grand Junction,.,Colo. 
United Mineral & Chem. CorP., New York, 

N.Y. 
Vae-Ohm Elctrns. Co" Haddonfield, .N.J. 
Ward. Leonard, Mt. Vernon, N,Y .. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Resistors, Metal Glazed 
Caddock Elctrns.. Riyerslde, Cal' . 
Centralab, Elctrns.. Milwaukee, WI~ 
CTS Corp, Elkhart. Incl. '" . 
Erie Technological Prods. (EEM). Erie. 

Pa. '. . 
IRC Boone Diy. of TRW Inc •• Boone •. 

N.C ............. _ .................... _ ... p 2889,2891 
Multltech Mlcroelctrns.. Monterey ~ 

. Cal. 
Resistance Prods.. Harrisburg. Pa .. 

p2875 
Vlctoreen Instr •• Cleveland. Ohio p 2887 
Walwyn Int'l~ Inc •• Westlake. Ohio 
Electro Mats. Corp. Amer., Mamaroneck,. 

N.Y. . 
Electro-Science Lilbs., Philadelphia, Pa. 
EMC Technology Inc, Philadelphia, pa. 
Film MicroelectroniCS, Inc., Burlington, 
M~s ' 

Mark Micro-,Elctrns. Mfg., Bayonne .. NJ 
United Mineral & Chern. Corp., Nilw York, 

N.Y. . 
Vae-Ohm Elctms. Co., Haddonfield, N.J. 

Resistors, Microwave 
American Tech. Ceramics, HuntlRgton 

Sta., N.Y. 
Bird Elctrn~ CIeYeiand; Ohlo ..... ~~. p '420 
Caddock Elctrns., RIYerside. Cal, 
Carborundum Co.. Niagara Falls, N.Y. 
Dale Elctms.. Inc •• Columbus, Neb. 
IRC BurHngton Diy. of TRW INC •• 

Burlington. I_a 
Polarad Elctrn.lnstra •• Lake Succus, 

N.Y. 
Sage Elctms.. Rochester; N;Y. 
Walnschel' Engrg; Co.. Gaithersburg. 

Md. . 
AMBAC Inds., Garden ' City, N.Y. 
Astrolab Inc., Unden, N J 
CES EIClms., Brooklyn, N.Y: 
Constanta Co. of Can., Montreal, Can: 
EMC Technology Inc, Philadelphia, Pli. 
Film Microelectronics, Inc., Burlington, 

Mass '. 
Filmohm Div., Long Island City, N.Y. 

, P 2834 
Contlnental-Wlrt Elctrns. Corp •• 

Warminster. Pa., 
Coming GlassWorks. Elctrn;Prods. 

Dlv •• Corning, N,'Y: ............. ~.p· 2836,2837 
Dale Elctrns., 1~·Ccilumbus. Neb. 

p 2839-2845 
Electro Sci. Inds., Portland. Ore. ' 
Gamble, Charles T.lnds.,· Rlyerslde, 
, N.J ........ , ... ~.: .......... ; ........................ p 2852 
General Resistance, Mt. Vernon, N.Y: 
IRC Boone Dlv. of TRW Inc. •. Boone. 

N.C .... _ .................. .,;~ .. : ...... , .... " ....... p 2892 
Lectrohm. Inc., Chicago; III. .. ... c .. p 2858 
LTV Electrosystems, Huntington, Ind. 

'P 2857 
Mepco. Inc •• Morristown. N.J. 
Milwaukee ReSistor. Mllwaukee;,Wlsc. ' 

. . ' " P 2859.2860 
Ohmlte Mfg. Co.. Skokle •. III ......... P 2869 
Orntronlcs Mfg~ Omaha; Neb: ' 

." '. p ,2,,66.2868 
RCL Elctrns., Inc., Irvington; N.J: ' 

. . p2870-2872 
Resistance Prods., Harrisburg. Pa. 
, ' p2875 
ReSistors, Inc.. Chicago. ilL ........ P 2876 
Sage ElctrnS:. Rochester;N.Y; " 

, . 'p 2878.2879 
Shallcross, Selma, N.C. 
Sprague lilec. Co., No. Adams. Mass:: 
Tel Labs.. Manchester, N.H. p 2882.2883 
Vlshay'Reslator Prod, DIY., Malvern, Pa. 

" . • . P 2898 
.Welwyn Int·L. Inc .• Westlake. Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 
C-F Electronics, Inc:; Van'NuyS, Calif. 
Carbone Corp., Boonicio;-N.J. . . 
Consolldat9tl Resistance Amer., Yonkers, 

N.Y. ' . 
Consolidated Rilsistance Sls:,Y6nkers, 

N.Y. ,., 

Constanta Co. of ·Can., MOAtre.l; Can: 
Edison·Elctrns. Div., Manchester, N.H. 
Elctm. Precision 'Comps., Mt. Vernon, N;Y. 
Filmohm Dlv., Long Island City; N.Y. 
Instrument Resistors, Brick Town; N.J. 
Jordan Electric Co:, Van Nuys, Cant.' 
Kelvin, Van Nuys, Cal: ' 
Marstan Resistor, Orangil; N.J.' , ,: 
Micro-Ohm Corp., EI Monte, CaL ' .. 

· Miller Electro-Resch. Labs.; New Berlin, 
Wise.' . 

· PrllCislOn Resistor Co., Hillside, N'.J. 
· Pyrofilm Corp., Whippany, N.J.: 
·Rex Rheostat & Co':, Roosevelt, NY. 
Rho Engrg. Co.; Los Angeles,·Calif . 
Samarius, Inc., Derlly,' Conn., . 
States Co., Hartford, Conn. 
Tanger Elctrns., HawtHorne, Cal. . 
Tech-Ohm Elctins., Inc., Long Island "City, 
N.Y."""" 

Ultronix, Inc., Grand JunctiOn, Colo. 
Vae-Ohm Elctrns. Co:, Haddonfield, N.J.'" 
Ward Leonard,·Mt. Vernon; N.Y' .. 

· Welwyn Elec., Ltd" Bedlington, 
Northumberland, England' , .. 

· Wiegand, Edwin L Co., Piitsburgh, Pa: , 
Workman Elctm. Prods., Inc., Sar~ota .. ' 

Fla. . 

For addresses see YELLOW SECTION 

ReSistors, Oil Filled 
Jlaleo CapacitorS. Orange, N.J~ .: p 2821 
Dale Elctrns., Inc." Columbus, Neb. 
General ReSistance, Mt. Vernon. N.Y. 
Julie Research Lab., New York, N.Y. 
: .. ,:. .p2853 
RCL Elctrns., Inc.; Irvington, N.J •. 
Sprague Elec. Co~ NO. Adams, Mass. 
Tel Laba •• Marichester. N.H. 
Vlshay Resistor Prod. DiY., MalYern. Pa, 
Consolidated Re,sistance Amer., Yonkers, 

N.Y. 
Edison Elctrns. Div:, Manchester, N.H. 
Jorllan'Electric Co.;:van Nuys, Calif. 
Marstan fI.esislor, Orange, I\I.J: 

Resistors, Plug-In 
Cal-R, Inc •• Cal. Resistor Diy •• Santa 

Monica. Cal 
Dale Elctrns •• Inc., Columbus, Neb. 
Gamble, Charles T. Inds., Riverside, 
: N.J. 
General ReSistance, Mt. Vernon. N.Y • 
.IRC Boone 01';. of TRW Inc., Boone. 

N.C. . 
Julie Research Lab., New York, N.Y. 
Milwaukee ReSistor. Milwaukee. Wise. 
Ohmite Mfg. Co" Skokie, III. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

. 'p 2653 
RCL Elctrns., Inc., Irvington, N.J. 
Tel Labs. •. Manchester, N.H. 
American CamPs., Inc .. Conshohocken, 

Pa. 
Beman,Mfg., Inc., New, Cumberland, Pa. 
Carter Precision Elec. Co., Skokie, III. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Consolidated Resistance SiS., Yonkers, 

N.Y, . 
,Edison Elctrns. Div., Manchester, N.H. 
Elctrn. Precision Camps" Mt. Vernon •. N.Y. 
Jordan' Electric Co., Van Nuys, Calif. 
Kelvin, .Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
McKee-Pedersen Instrs., Danville, Calif. 
Rho Engrg, .. Co., Los Angeles, Calif. 
Tanger Elctms.,. Hawthorne, Cal. 
Vae-Ohm'Elctrns. Co., Haddonfield, N.J. 

,Wlllwyn Elec., Ltd., Bedlington, 
Northumberland, England 

Resistors, Positive 
Temperature Coefficient 

Amperex Elctrn. Corp •• Hauppauge. N. Y: 
p 2818 

Balco' Capacitors. Orange. N.J ... P 2820 
Cal-R. Inc., Cal. Resistor DiY., Santa 

MonICa; Cal.· ........... : ...................... 'p 2831 
Cal-R, 'Inc;, Capacitor 01';., Santa 

Monica .. Cal .................... ; ........ , ... ~. p 2831 
Cal-R. Inc~. Thermonetics' DiY.; sarita' 
Monl~a, Cal ................................... p 2831 

Carborundum Co., Niagara Falls. N.Y. 
p 1964-1967,2834 

Dale Elctr,.s~ 'Inc;, Columbus; Neb. . 
Gamble, Charles T. IndS;. RIYerslde.· 

N.J ..... _ ... , ... ~ ....... :~~ ............ ~ .. ~ ..... p 2852 
General Resistance. Mt. Vernon, N.Y. 

, .IRC Boone·Div. of TRW Inc •• Boo,.e, 
N.C ......... :., ............. , ...... :p 2890.2892,2893 

IRC Burlington DI,;, of TRW INC:, ' 
Burlington, Iowa ,,, 

IRC Philadelphia Dlv. of TRW INC., 
Philadelphia, Pa. 

Julie Research Lab., New York. N.Y •. 
P ,2853 

Lectrbhm. inc., Chicago. III. 
Multitech·Mlcroelctrns.. Monterey Pk.. 
Cal.' ".', .' '. 

National Leiid Co.;-Hlghtstown. N.J. 
RCL Elctrns.; Inc:. Irvington, N.J. 

p 2870,28?1 
Shallcross. Selma. N.C. '.. '.' 
Sprague Elec. Co., No:Adams,Masli. 
Tel Labs •• Manchester. N.H.' • 

, Vishay Resistor prod. Dlv •• MalYern. Pa. 
. '. . p2932 

AMBAC Inds., Garden City, N.Y, " 
C-F EleCtronics, Inc., Van Nuys,' Calii. 
Consolidaied Resistance Amei., Yonkers, 

N.Y. 
Constania Co. o(Caii., Montreal; Can. ' 
Elctm. Precision Comps., Mt. Vernon, N.Y. 
Film Microelectronics, Inc., Burlington, 

Mass . '. 
Jordan Electric Co., Van Nuys, Calif: 
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PRODUCT INDEX" DIRECTORY (Vol. 3) Resistors, Wire Woven 
Kelvin, Van Nuys, Cal. 
Marstan Resistor, Orange, N.J. 
Mic~hm Corp., EI Monte, Cal. 
Precision Inc., Minneapolis, Minn 
Precision Resis~r Co., Hillside, N.J. 
Tanger Elctrns., Hawthome, cal. 
Texas Instrumants, Dallas, Tex. 

Resistors, Power 
. Caddock Elctma., Riverside, caL 

P 2824,2828 
caloR, Inc., caL RMIator DIY .. SImla 

Monica, cal. ~ __ H_H''''''_P 2830,2831 
Cal-R, Inc., CllpacHor DIY., Santll 

Monic .. caL ._.HH_HK __ H •• P 2830,2831 
CIII-R, Inc., Tharmonet1c8 DIY .. Santa 

M"onIca, caL ---"-H--P 2830,2831 
Carborundum Co., Nt ... a Fan., N.Y. 

p2834 
ComIng GI ... Works, Elctrn. ProdL 

Dhr .. CornIng. N.Y,. ___ ••• H.P 2836,2837 
CTS Corp, Elkhart, Ind. 
Dala Elctma., Inc .. Colunibus, Neb. 

P 2839,2842,2843,2845,2848 
Dow-Key, Santa Barbara, caL HH P 1&tO 
Gamble, Chari .. T. Inda., Rlvel1lkle, 

N.J •.•• H.H"'_H_.M, __ UH.M _ •• __ P 2852 
General EIee. Co., Schenectady, N.Y. 
Gulton Inda .. Inc .. Metuchen, N.J. 
IRC Boone DIY. or TRW Inc., Boone, 

N.C. ' __ ' __ '_M'_P 2891,2893,28H 
K1lovae Corp., Santa Barbara, caL 

P 1880 
Lectrohm, Inc., Chicago, III P 2855,2856 
LTV Electrosyatem8, Huntington, IIId. 

p2857 
Mepco, Inc., MorrI8town, N''''''HM P 2884 
Milwaukee ReaIator, Milwaukee, Wlac. 

P 2851,2880,2882 
MutUtech Mlcroetctma., Montarey PIc.,. 

Cal . 
Ohmlte Mfg. Co., Skokie, III M_H. P 2851 
Omtronlcs Mfg., Olllllh .. Neb. 

. P 285502888 
RCL ElctmL, Inc .. Irvington, N.". 

P 2871,2873 
Rea\8taJIce Prods., Harrisburg, P .. 

p2875 
RasIatorI, ·Inc., Chicago, III • ••• H'" P 2876 
sage Elctma., Roc:he8ter. N.Y •• H. P 2876 
Shallcroae, Selma, N.C. 
Sprague EIec. Co., No. Adame, Mal. 
Tel Labl., Mench .. tar, N.H. P 2882,2883 
V\ctoraen Inltr., Cleveland, OhIo P 2It7 
We\wyn 1nt'L, Inc., Weat\ake, Ohio 

. p2800 
Alpha Camps. Corp., Venice, Calif. 
Bradohm,lnc., Salamanca, N.Y. 
C·F Electronics, Inc., Van Nuys, Calif. 
Carler Precision Elec. Co., Skokie, III. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Colber Corp.; Irvlngten, N.J. 
Diplohmalic Div., Seattle, Wash. 
Edison Elctrns. Div., Manchestar, N.H. 
Elctm. Precision Comps., Mt. Vernon, N.Y. 
EMC lechnclogy Inc, Philadelphia, Pa 
Euclid EIec. & Mfg. Div., Mad"ISDn, Ohio 
Hamlhon Hall Resister Corp., Milwaukee, 

Wosc. 
Instrument Resistors, Brick Town, N.J. 
Jordan Electric Co., Van Nuys, calif. 
Kelvin, Van Nuys, Cal. 
Kidco, Inc., Medford, N.J. 
Mallory Controls, Frankfort,lnd. 
Micro-Ohm Corp., EI Manta, Cal. 
Mode\ Ree1ifIer, Edison, N.J. 
Penn Resistor Corp., Lansdale, PR. 
Precision Resister Co., Hillside, N.J. 
Pyrofllm Corp., Whippany, N.". 
Rex Rheosiat & Co., Roosevelt, N.Y. 
Samarius, Inc., Derby, Conn. 
Shigote Inds., Ltd., New York, N.Y. 
Square 0 Co., Park Ridge, III. 
Tech"()hm EIctms., Inc.; Long Island City; 

N.Y. 
Ultronix, Inc., Grand Junction, Colo. 
United Minerai & Chern. Corp., New York, 

N.Y. 
Vac-Ohm Elctrns. Co., Haddonfield, N.J. 
Ward Leonard, MI. Vernon, N.Y. 
Welwyn EIec., Ltd., Bedlington, 

Northumberland, England 
Westinghouse Elec. Corp., Pittsburgh, PR. 
Wiegand, Edwin L Co., Pittsburgh, Pa. 
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Re.l.tors, Pressure Sensltiv. 
Bcums, Inc., Riverside, Calif. 
Tanger ~ctrns., Hawthorne, &;:al. 

Re.lstors, Rectllln. 
AJIenoBradIey co., Mllwaull .. , WIK. 

P 2I22,2I2J 
Carter Mig. Corp., HucIIOn, ...... 
Computer lnetra., H8mpeteIId, N.Y. 
Dale EIctmt., Inc.. ~\IIIIIIUI, Neb. 
New England Inatr .. NatIck, ...... 
Beckman Instrs., Hefipot Oiv., Fullerton, 

cal. 
Boums, Inc., Riverside, CallI. 
Carbona Corp., Boonton, N.J. 
Diplohmadc Div., Seattle, Wash. 
EMC Technology Inc, Philadelphia, Pa 
Jan Hardware Mig. Co., Inc., Long Island 

City, N.Y. 
Barnarius, Inc., Derby, Conn. 
Tanger Elctrns., Hl\WthOm8, Cal. 
United MVIeraJ & Chern. Corp., New York, 

N.Y. . 

Resl.tora, Rhoeatat-See 
Rheostats 

Resistors, Standarcla-:See 
Standards, Resistance-Vol 1 

ResIstors, StrIp 
C.I-R, Inc., caL Ralator DIY .. Senta 

Monies, CaL 
Dale EtctmL, Inc., Co/UnIbUa, Neb. 

p2141 
ErIe Techl\Ologlcll ProcI8. (EEM). ErIe, 
P .. 

IRC Boone DIY. or TRW Inc., B_, 
N.c. 

Lactrohm, Inc., ChIcqo, lIL 
MIIw ..... RBlBtor, MIIwaukM, WI-. 

P ;!1112 
ACL EIctma., Inc., Irvington, N.J. 
Tel Leba., Manc:Mm.r. NJt, 
carter Precision Elec. Co., SkOlde, III. 
Edison EIctms. Div .. Manch8ster, N.H. 
EMC Technclogy Inc, Philadelphia, PR. 
Almohm Dlv., Long Island City, N.Y. 
Megadyne Indl., Inc., Rochester, N.V. 
Model Reclifler, Edison, N.J •. 
Struthers Elctms. Corp., Mamarorwck, 

N.Y. 
United MVIeraJ & Cham. Corp., Naw York, 

N.Y. 
Vac-Ohm Elctrns. Co., HaddonfiakJ, N.J. 
Ward Leonard, MI. Vernon, N.Y. 
WIegand, Edwin L. Co., Pittsburgh, Pa 

Re.lstors, SUpP ....... 
carborundum Co., N .... F .... N.Y, 
ConUnIlllt8\oWlrt ElctI1lL Corp., 
W_Inat .... P.. -

Dale EIctma., Inc., Columbus, Neb. 
IRC Boon. DIY. or TRW Inc., a-. 

N.C. '. 
Estes Engrg. Co., Gardena, CallI. 
Ohio Carbon Co., Cleveland, OhIo 
United Mlnlral & Chern. Corp., New York, 

N.Y. 

LTV a.ctro.""'; Huntington, IncL 
p2857 

....... RBlBtor, MI ........ Wlac. 
p 2859,2880 

0IInIIte MIg. Co., SkokIe. IlL _ P 2889 
PnIcIMon IIonoIIthIQ, Senta Clara, caL 
RCL EIctrna., Inc., irvington, N.J. 
.......... Inc., ChIcqo, III __ • P 2876 
........ Se\me, N.c. 
....... EIec. Co., No. Admnl, M .... 
TKh Lalla., Inc., P ........ Pic., N.J. 
T .. Leba., a-heIIter, N.H. 
C-F EIecIronIcII, Inc., Van Nuys, Calif. 

. ClIrostat Mig. Co., Inc., Dover, N.H. 
ConsoIIdahld Reslstanoa Amer., Yonkers, 

N.Y. 
Constanta Co. of Can., MontraaJ, Can. 
EdIson EIo\mS. Oiv., Manchestar, N.H. 
EIctm. Precision Camps., Mt. Vernon, N.Y. 
JorcIan Electric Co., Van Nuys, Calif. 
Kelvin, VIII Nuys, Cal. 
Mallory Controls, Frankfort, Ind. 
Marstan Resister, Orange, N.J. 
Micro-OIvn Corp., EI Monte, Cal. 
Rho Engrg. Co., Los Angeles, Calif 
SIIrMrius,Inc., Derby, Conn. . 
Tl1lgiii' EIctms., Hawthorne, Cal. 
Ward Leonard; MI. Vemon, N.Y. 
Walwyn E1ec., Ltd., Bedlington, 

Northumberland, England 

R.slstor .. Temperature 
Senaltlv......see Thermistors 
~Vol2 . . 

Resistors, Tin Oxide 
CornIII8 GIIII Works, Elctrn. ProdL 

Dhr .. CornkIg, N. Y •• ___ .H_P 2836,2837 
w~ 1iIt'L, Inc;, WastIake, OhIo 

Mallory Controls, Frankfort, Ind. 
Walwyn EIec., Ltd., Eiadllngton, 

Northumbartand, England 

R .... tors, VarJable-See 
Potentiometers 

P 2IlOO 

R .... to .... Voltage-Sen.ltlve 
" ...... EIctm. Corp., Hauppauge, N.Y. 

P 2818 
c.IIonIndum Co., NI8pra FaIIl, N.Y. 

P 2832,2833 
~ EIctma., Inc., Co/UnIbUa, Neb. 
GIMrII EIec. Co., Schenectady, N.Y. 
0enenI ~e, Mt. Vernon, N.Y. 
ItewlMW'IICbrd, Palo Alto, caL 
IIauratron, Inc;., Dallal, T ... __ HM P 815 
NatIonal La ... Co.. HIghtatawn, N.J. 

P 1181,1182 
....., 11ft. Corp., Cincinnati, Ohio 

p1821 
Tel Leba., 1Ianchaster, N.H. 
CarboII8 Corp., Boonton, N.J. 
Colber Corp., IrMgton, N.J. 
EdIson Elctrns. Div., Manchestar, N.H. 
Tanger EIctmS., Hawthorne, Cal. 
VIctory Engrg. Corp., Springfield, N.J. 

A .... to .... Wlrewound 
IIIeo CBpacItora, Ora ..... N.". 

P 2820,2821 
Resistors, Surg. Caddock Elctma., RlveralcIe, CaLp 2827 
C.monmdum Co., NIqIra F .... N.Y. CaloR, Inc., caL ReIIator Dlv .. Senta 
Dale EIctrna., Inc., CoIumbul, .... IIoIIIcI, CaL 
GIIII8I'II Etec. Co., ScMnectadJ, N.Y, CII1er MIg. Corp .. HudlOn, Ma ... 
IRC Boone DIY. or TRW Inc., a-. CentraIIIt, EIctrna.. Milwaukee; WIac. 

N.c. Dale Elctma., Inc., Columbus, Neb. 
Milwaukee RasIator ............. WIK. . P 283802848 

p" .......... ConIp&, .. EI Monte, CaL 
0hIIIIIe MIg. co., 8UIde, .. _ p'" EIIcIN lei. ...... Pot1IInd, ON. P 2111 
Bc!man Mfg., Inc., New Cumberland, Pa. ....... JolIn MIg. co., Inc., SeettIe, 
Kelvin, Van Nuye, cal. WUIt. 
Ward Leonard, MI. Vernon, N.Y. GImbfe, ChaItea T. Inda., Riverside, 

Reslstora, Tapped 
CIIHI, Inc., ~ DIY .. Senta 
~CIIL 

ca...,.." Elctma., .......... WIK. 
CTS COrp, Elkhart, IncL 
Dale EIcIrnL, InC., CoIumbul, Neb. 

p2141 
Gamble, ~ T. Inda., R\nrsIcIe, 

N.J, 
GenenI EIec. Co., ScheMOtady. N.Y. 
GenenI R~ Mt. V-. N.Y. 
IRC Boone DIY. or TRW Inc., a-. 

N.C. ' 
Lactrohm, Inc., ChII:ago, IlL P 2IIUI5I 

N.J. ___ H_H_._ .. ..: P 2852 

o.n..J EllIe. Co.,ScIItnectady, N.Y. 
GIMrII ReIIatance, Mt. Vernon, N.Y. 

, P 2850,2851 
CIuIIDn ..... InC., Metuchen, N.J. 
lAC a- DIY. or TRW Inc., Boone, 
N.c._ P 2812,2813 

IRe PI\IIacIeIphI8 DIY. or TRW INc., PhIIacIII .... Pa. H ____ ; P 2818 

.. ullitllelewcll Lab., New YOItI, N.Y. 
. p28S3 

Lactrohnt, Inc., CtiIc8go, II. P 2854,2855 
LTV ~I, HtmtIngton, IIId. 

p2857 
IIepco, Inc., MorrI.town, N.J.H.H. p 2864 

For addresses see YELLOW SECTION 

Milwaukee Resistor, Mllw.ukee, Wisc. 
P 2858·2881 

Ohmlte Mfg. Co., Skokie, III. H.H," P 2859 
Omtronlca Mfg., Omaha, Neb • •• H P 2866 
RCL ElctmL, Inc., Irvington, N.J. 

P 2870-2872 
Realatora, Inc., Chicago, III. . ..... H P 2876 
s.ge Elctma., Rochest.r, N'Y'HH P 2878 
Shallcross, Selma, N.C • 
Sprague Elec. Co., No. Adams, M .... 

p2474 
Tel Laba., Manehaster, N.H. 
A.O.l.P., 75/Plitls 12eme, France 
Bowmar/TlC, Inc., Newbury Park, Calif. 
Bradohm, Inc., Salamanca, N.Y. 
C-F Electronics, Inc., Van Nuys, Calif. 
Canadian Research Institute, Don Mills, 

Ont., Canada 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Colber Corp., Irvington, N.J. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Diplohmatic Dlv., Seattle, Wash. 
Edison Elctms. Div., Manchester, N.H. 
Elctm. Coils, Springfield, Mass. 
Elctm. Precision Comps., Mt. Vernon, N.Y. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Hamilton Hall Resistor Corp., Milwaukee, 

Wisc. 
Indak Mfg. Corp., Northbrook, III. 
Instrument Resistors, Brick Town, N.J. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys, Cal. 
utton Inds., Ml Vemon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Marstan ReSistor, Orange, N.J. 
Maryland Lava Co., Bel Air, Md. 
Mel·Rain Corp., Indianapolis, Ind. 
Micro-Ohm Corp., EI Monte, cal. 
Miller Electro·Resch. Labs., New Berlin, 

Wise. 
Model Rectifier, Edison, N.J. 
Penn Resister Corp., Lansdale, Pa. 
Precision Inc., MinneapoliS, Minn . 
Precision Resistor Co., Hillside, N.J. 
Rex Rheostat & Co., Roosevelt, N.Y .. 
Rho Engrg. Co., Los Angeles, Calif 
Samarius, Inc., Derby, Conn. 
Shlgoto Inds., ltd., New York, N.Y. 
Square 0 Co., Park Rldge,lIl. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Subminiature Inslrs. Corp., Riverside, Cain. 
Tanger Elctrns., Hawthorne, Cal.· 
Ullronix, Inc., Grand Junction, Colo. 
United Mineral & Chem. Corp:, New York, 

N.Y. 
Vollronlcs, Inc., Chicago, III. 
Ward Leonard, Ml Vernon, N.Y . 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 
Westinghouse Elec., Buffalo, N. Y. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Resistors, Wire Woven 
Cal-R, Inc., Cal. Resistor Dlv., Santa 

Monlca,C.I. 
Dale Elctms., Inc., Columbul, Neb. 
General ReSistance, Mt. Vernon, N.Y. 
Saga Elctma., Rochester, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
States Co., Hartford, Conn. 
Wiegand, Edwin L. Co., pittsburgh, Pa 
Wire Cloth Mfrs., Parsippany, N.J. 

Re"s~ee Coatings, Films, 
Transfers, Etchant Resisting 

Resolver Testers-See 
Testers, Synchro I Resolver 
-Vol 1 

Resolvers, Synchro
See Vol 2 

Resonators, MIcrowave
See Vol 2 

Re.torers, Pulse Form
See Vol 1 
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Retainers, Battery 
Augat Inc., Attlabora, MaSL 
. Acme Model Engrg. Co., Ridgefield,N.J. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. . ... 

Keystone, Elctrns. Corp., New York, N.Y. 

Retainers, Relay-See Vol 2, 

Retainers, Transistor & Diode 
-SeeVol2 ' . 

Retainers, Tube-See Vol·2 

Retlcles-See .Scales & 
Reticles-Vol 2' 

Retractile Cords-See Cords, 
Retractile 

Rheostats 
Allen-Bradley Co., Milwaukee, Wlsc. 
Biddie, James G., Plymouth Meeting, 

Pa. .... _, .................. _ ....... _ .•• _............. p 419 
Carter Mfg. Corp., Hudson, Mass •. 
Contlnental·Wlrt ElctrnL Corp., 

Warminster, Pa. , 
Electro Sci. IndL, Portland, Ore. 
Fluke, John Mfg. Co., Inc., Seattle, 

Wash. 
General EItHi Co., Schenectady, N.Y, 
Kepco, Inc., flushing, N.Y. 
LTV Electrosystems,Huntlngton, Ind. 

p2922 
Mowaukee Resistor, Mllwaukee,Wisc. 
Ohmlte Mfg. Co.; Skokie, III ..... _ ••. p 2923 
Tech Labs., Inc., Palisades Pk., N.J. 
Techno-Compa. Corp., Van Nuys, CIII .. 
Ace Elctm. Assocs., Inc., Somerville, 

Mass. 
,Carter Precisicn Elec. Co., Skokie. III. 
Central Scientific Co., Chicago. III •. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Device Seals, Inc., Sun Valley, Cam. 
Edison Elctrns. Div.; Manchester, N.H. 
Keltron Corp.; Waltham, Mass., 
Utton Inds., Mt Vernon, N.Y. 
Mallory Controls, Frankfort, Ind. 
Mel-Rain Corp., Indianapolis, Ind. 
Model Rectifier, Edison, N.J. '. 
Rex Rheostat & Co" Roosevelt, ·N. Y. 
SlII!larius, Inc., Derby, Conn. 
Shigoto Inds., LId., New York, N.Y .. 
Ward Leonard, Mt. Vernon, N.Y .. · 
Westinghouse Elec., Buffalo, N. Y; 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston Comps. Div., Archbald, Pa.· 

Rings, Brazing 
Engelhard Minerals & Chem., Murray 

HIII,N.J. • 
Atlantic India Rubber Co., Chicago, III. 
Handy & Harman;New York, N.Y. 
Kester Solder Co, Chicago, III. .. ' 
Keystone Elctrns. Corp., New York, N.Y. ' 
Royal Inds, EI Segundo, Calif 
Semi Alloys, Inc., Mt. 'vernon, N.Y. 
Wilkinson Co.; Wesllake Village, Cal. 

Rings, Carbon Packlng-See 
Seals, Carbon 

Superior Carbon Prods., lric., Cleviliand, Pelmor .Labs., I~c.,. NIIV(l.own, Pa. . . . 
Ohio Raybestos-Manhattan, Inc., Bridgeport, 

Templeman,.D.R., Co., Plainville,GoM.: Conn. . . 
TInnerman Div., Cleveland, Ohio Technical Wire Prods., Inc., Cranford,'NJ 
Tridair.lnds., Torrance, Calif. . '.. .... Technical Wire Prods., 1m;:., Santa 
Waldes Kohinoor,lnc.,L,ong Island Ci1Y.. Barbara, Cal. '. " 

N.Y. TopperMfg.Co., Inc., Great Neck:N.Y. 

Rings, Slip-Brush Assemblies Vernay Lab~ .. Yellow Springs, Ohio 

-See.Slip .Ring Assemblies: Rubber Guards (For ' , 
-Vol 2 . Equlp~ell~):;See Bumpers 

Rivets, 
Clrcon Corp., GQleta, Cal ••• __ .-'-.. , p 2937 
Engelhard Minerals &.Chem., Murray'", 

HilI, N.J .................... _ .•.•.•. _ •. __ ._ •. P 2817 
EngelharC! Minerals & Chemicals Corp., 

UnIon, N ............ __ ......... , ••• , ••• _ ...... ' p 2817 
GC, Elctm8~ Rockford, .111. . 
SmHh, ~erma!'l H., Inc., Bklyn., N.Y. 
Vaco Prods. Co., Chicago, .111 •. 
ABSCOA Inds., Inglewood, ·Calif .. 
Aluminum Co. ,America,. Pittsburgh, Pa. 
APM Hexse~ Corp'., Engl~wood,.N.J. 
Armco Ste!!1 pgrp., Middletown, Ohio 
Avdel. Inc .• Burbank, Cal~. . . 
Bell Fasteners Cqrp., Paramus, N.J. 
Century Fastener Corp., Brooklyn,.N.Y. 
Chase Metal Service Div .,. Cleveland. Ohio 
Cherry Rivet DiY., Santa 'Ana; Calif. ' .. 
Chicago Rivet & Mach. Co., Bellwood, III. 
Deutsch Fastener, Corp:, Los Angeles;" 

Cal. < . ;, .. ,: . 
Division Lead Co., Summit, IiI. 
Fastex Dlv., Des Plaines, III. 
Federal Screw Prods., Inc., Chicago. III. 
Gibson Elec., OelmonkPa. .', 
Gries Reproducer Co., New Rochelle, N,Y. 
Harper, H.M., Co'" Morton Gro.ve,.III. . 
H.e.litronies Corp., Newark, N.J. 
Luke Line Fasteners, Beverly" N.J: 

Rubber~ Silicone 
Abasto Corp .• Bloomfield, N.J. 
Allaco Prods .• Braintree: Mass. 
Auburn Mfg. Co., Middletown, Conn. 
Bacon Inds .• Watertown. Mass .. 
Budd Co:; Philadlilphla, Pa. 
Dow Corning Corp., Midlarid, Mich.' 

. E.I. DuPont DeNemours & Co., 
Wilmington, Del. . 

Emerson & Cuming; Inc., Canton; Mass. 
Fel-Pio Inc., Skokie. III. . , 
General Elec. Co., Waterford, N.Y. 
General EI~" Providence,RI. .' 
Groendyk Mfg. Co.; Inc:, Buchanan. Va. 
Hardman Inc., Belleville, N.J. 
HechtRubber Corp .• JacksonviUe,.Fla. 
Ind'l. Elctrn. Rubber: Twinsburg, Ohio 
KelmG.R. Mach. Works; Inc., Paterson, 

N.J. 
Kirkhill Rubber Co., Brea. Calif. 
Minisink Rubber Co:, Inc.;Unlonville, N.Y .. 
Minnesota Rubber Co., Minneapolis, Min'n. 
Minor Rubber Co .... ; Inc:, Bloomfield, N.J. . 
Multi-Flex Seals, Inc., Bronx, N.Y. 
National Beryllia ·Corp., Haskell,' N:J. 
Noble & Westbrook. E. Hartlord. Conn: 
Ram Chems.,Gard9na;Calif. .. 
Rehau Plastiks, Inc., WoodSide, N.Y. 
Stauffer-Wacker Silicone Corp:; Adrian; 

Mich.' .... . 

Tra·Con; Inc., Medlord, Mass. 
Vemay LabS.,'YenOY" SPrin~s, OhiO· . 

Milford Rivet & Mach., Milford, Conn. 
Norelcom Inds~, Inc.; Farmingdale, .N.Y. 
Nylomatic Corp., Morrisville. Pa. 
Olympic Fastening Sys., DOwney, Cal., 
Pylon CO.,lnc., Attlebo'ro, Mass ... ;'. Sapphire· Parts 
Republic Steel Corp, Cleveland, Ohio Alilerox Corp., New' Bedford, Mass. 
Russeli, aurdsall &: Ward Bolt & NUl Co., '. Basic CeramiCS lric., Hawthorne, N.j. 

Port Cheste~; N.Y. , .' Bird, Richard H. & Co.; Inc., Waltham, 
Star Stainless Screw Co., Totowa; N.J. Mass.' . 
StimpSon, Co., Inc., Bayport, N,)" .,i Ceramic Magnetics, Inc., Fairfield; N.J. 
Teale Machine Co., Rochester, N.Y. . Crystal Optics'Resch., hic., Anri"Arbor, 
Townsend·Co., Santa Ana"Calif. Mich. . 
USM Corp .• SheIlQn.Conn.. Deii Optics Co .• Inc., N,,'Bergen, N.J. 

. , '. ,Dixie Diamond Tool, Miami, Fla. 
Rods &. Clamps, Groun.d- ! " Eimac, San' Carlos; Calif. 

See Vo11' .' Elctm. Space,PrOds., Los Angeles; Cal. 

Rooms;Clearii Dust·Free--'· . rn~~:,e:n~.~:Q~a;~:~~: ~~. ' 
See Vol 1 , Jones, A.D. Optical Works, BurlingtOn •. ' 

Rooins, Envlro~",ental
See Vol 1 

Rooms, Scree~ee Screen 
Room~Vol,1 . 

Rooms, Shielded..:..:see Screen 
Rooms-:-VoI1, 

Rotary Joints, Mlcr()wav~ . 

Mass. '. 
. Keller, Hugo P., Inc.; New York. N.Y:· 
Larsen Importing Co .• New York, N;Y. 
Moser Jewel Co.,. Perth Amboy, N.J. 
Nucleonic Prods., Canoga Pk. Cal. 
S & S Optical Co., Inc., Ft. Wayne, Ind. 
Stettner-Trush Inc;; CazenOvia, N.Y.' 
Swiss Jewel Co'., Philadelphia, Pa. 
Syncor·Prods. Co., Inc., Malden; Mass .. 
Union Carbide, San Diego. Cal. . 

See Joints, Rotary, 
Rings, 011 Sealing-'See Seals, MicrowavEi-Vol.1 

Oil· , . . Rotators-See Antenna 

Saws For Semiconductor 
Crystals-See Vol t 

Rings, Retaining Rotat~rs-Vol 1. ' 
Scale Expanders, Meter-See 

Multipliers; Meter-Vol 1 
GC E1ctmL, Rockford, III. 
VacoProciL Co., Chicago, III. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Atlantic India Rubber Co., Chicago, III. 
Century Fasiener Corp., Brooklyn, N.Y .. 
Fastex Div., Des Plaines, III. . 
Federal Screw PrOdS., Inc., Chicago, III. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Helitronies Corp., Newark, N.J. 
Industrial Retaining Ring, Irvington, N.J. 
Johns-Manville Sis. Corp.; New York, NY. 
O'Hara Metal Prods. Co., San FranciscO, 

Calif. ' 
PIC Design Corp., Ridgefield .. ' Conn. 
Reliance Div., Massillon, Ohio 
Rotor Clip Co., Bronx, N.Y. 
Royallnds, EI Segundo, Calif 
Semi Alloys, Inc., Mt. Vemon, N.Y. 
Shamban, W.S. & Co., Los Angeles, Cam. 
Sterling Instr., New Hyde Pk., NY . 
Stop Components, Inc., Freeport, N.Y. 

2082 

Rotors, Motor It Generator':'-" 
See Motor & Gen~rator 
Armatures, Rotors, Stators-
Vol 2 . . 

Rubber, Conductive 
AbeSlO Corp .• Blopmfield, N.J. 
Auburn. Mfg. Co., Middletown, Conn. , 
Chomeries, Inc., Woburn, Mass. " "" 
Cvstom. Materials, Inc .• Chelmsford, Mass. 
Electro-Science Labs., Philadelphia, Pa. 
·Goodrich. B.F.·lnd'I.. Prods. Co., Akron, . 

Ohio . 
Hardman Inc" 'BelievUle, N.J. 
Hecht Rubber Corp .• JackSOnville,. Fla.· .' 
Ind'i. Elctrn. Rubber, Twinsburg •. Ohio 
Keirn G.A. Mach. Works, Inc., Paterson, 
. N.J.. .. 
Metex Corp., Edison, N.J. 
Minisink Rubber Co., Inc .• Unionville, N.Y. 
Multi-Flex Seals,.lnc., Bronx, N.Y, 

Scalers, Binary, Decade
See Vol 1 

sCales & Reticles, Optlcai-
See Vol 2 

Scales, Dlal-See V612 

Scal~s, .~ro~uctlon. Weight..,.. . 
See Vol 1 

Scanners,Cro~s,bar~ 
SeeVol1 . 

Scan~ers,Flylng Spot-
See Vol 1 

Scanners,.lnfrared.:....5eeVoI1 

Scanners,lnstrument, 
Input(Output-See Vol 1 

For 'addresses see YELLOW SECTION 

Scanners, Magnetic Tape-:.. 
See Readers, Magnetic Tape 
-Vol 1 .. 

Scanners, 
Radiochromatogram
See Vol 1 

Scanners,Solid State
,$eeVoI1 

SCintillation Crystals-See 
CIYstals, St.intillation-VoI1 

Scissors 
Clauss CutlerY Co., Fremont, Ohio 

. . . P 2933 
JOl!Brd Inds. Corp., Bronx, N.Y. 
Hammel, Riglan~er & CO .•. New York, N.Y. 
Id~~~elleiTnann Can., Ltd., Aj~~Ont., 

Klein, Mathias & Sons, Chicago, III.' 
MacDonald & Co., Glendale, Calif. 
TEichni-Tool; Inc.,'Phiiadelphia, Pa. 
Vigor Tool Co:' New York, N.Y. 

Scope Dollies-See Carts, 
Instrument & Equipment 

Scopes-See Oscilloscopes
Vol 1 

SCR's--See Thyristors-Vol 2 

SCR Firing Control~ee 
··Controls, SCR-Vol 2 

Scramblers,. Spee:c".....,. 
'See.Vol1 

SCreen Room Filters-See . 
Filters, Screen Room,-Vol 2 

Screen Rooms-See Vol f 
Sc.-ewdrivers 
Jonerd Inds. Corp. Bronx, N.Y •. 
Standard Pneumatic Motor Co.; 
. Whittier, Calif. '" '. 

Vaco ProdL,Co., Chicago, ilL •.•. p 2944 
Allen Mfg. Co., Hartford, Conn. 
Armstrong Bms. Tool.Co., Chicago, III. 
!31.ack .& Decker Mfil.' Co., The, Towson, 

Md ',. 

Chahnellock: Inc:~ 'Meadville; Pa. 
Desco'Mfg. Co .• Glendale, Calif. 
DoAIl Co., Des Plaines, III. 
Erikson Specialized Tool Co., Pico-Rivera., 

Cal. 
Foredom Elec. Co., Bethel, Conn. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. cO., New York; 

N.Y. 
Hammel, Riglander & Co., New York, N.Y. 
Helitronies Corp., Newark. N:J. 
Hunter Tools, EI Monie, Calif 
Janel, Inc:, Stirling, N.J. 
Kedman Co.; Salt Lake City, Utah". 
Keystone EICI(ns.Corp., New York,N.Y. 
Klein, Mathias & Sons, Chicago, III. 
Larsen Importing Co., New York, N.Y. 
MacDonald & Co., Glendale, CaIH. 
Marathon Instrs.· Div .• Pico Rivera, Calif. 
Moody Machine Prods. Co., Inc., 

Providence. R.I. 
Philmore Mfg. Co., Richmond Hill, N.Y .. 
Portable Elec. Tools, Div." Geneva: III .. 
Proto Tool Co. Los Angeles. Calif .. 
Rosenberg Bros:.& 'Co;;' SMithtown, N.Y. 
Shakeproof Div., Elgin, III. 
Snap-On Tools Corfl.; Kenosha, Wis<;. 
Stanley ToolS; New Britain, Conn. ' 
Starrett, L.S. Co.; Athol, Mass: 
Techni-Tool, Inc:, Philadelphia, Pa. 
Universal-Automatic' Corp .• Des Plaines,III .. 
Upson Tools. Inc.', Rochester, N.Y. 
Vigor Tool Co., New York, N.Y. 
Williams J.H. & Co., Buffalo. N.Y. 
Xcelite, Inc .• Orchard Park. N.Y: 
Zephyr Mfg. Co., Inglewood, Calif. 

Screw8,Lead, Feed ,& .. 
Transl/lltory~ee Drives & 
Drive Mechanisms-Vol 2· 

Screws-SeeFasteners' 
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PRODUCT INDEX. DIRECTORY (Vol. 3) Seals, Rubbe~ To Metal 
ScrIbers, Wafer-Also See 

Machines. Accessories, 
Semiconductor 
Manufacturlng-See Vol 1 

Sealers-See Coatings 

Sealing Kits, cable End-See 
Kits, Cable·End Sealing 

Sealing Service, Hermetic
See Services, Hermetic 
Sealing . 

Seals • Feedthrust; 
Environmental-See 
Feedthrilst • Seals, 
Environmental 

Alberox corp., New Bedford, Mass. 
Alloys Unlim~ed, Inc.; Encino, Calii. 
Basic Ceramics Inc., Hawthome, N.J. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Deutsch Co., Banning, Calif. 
Elecpac Inc., Cary, III. 
Ferranti Ltd" HolUnwood, Lancs., England 
Glasseal Prods. Co., Unden, N.J. 
Granville-Phillips Co., Boulder, Colo. 
Isotronics, Inc., New Bedford, Mass. 
KDI Sealtron Corp., Cincinnati, Ohio 
Leybold-Heraeus, Monroeville, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Parker Seal CO.,Culver City, Calif. 
Royallnds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Statham Instrs., Inc., Oxnard, Cai. 
Ultek Div., Palo Alto, Calif. 
. Vacuum Equip. Div., Newton, Mass. 
Varian Assocs., Palo Alto, Cal. 
Vemay Labs., Yellow Springs, Ohio 

Seals, Carbon 
Gen .... 1 Elec. Co., Sch.nectady, N.Y. 
Gnphlte MetalHzlng Corp., Yonkers, 

N.Y. 
Carbone Corp., Boonton, N.J. 
Helwig Carbon. Prods., Inc., Milwaukee, 

Wise. 
Ohio Carbon Co., Cleveland, Ohio 
Poco Graph~e, Inc., Decatur, Tex. 
Pure Carbon Co., Inc., St MaryS, Pa. 
Sealol,lnc., Providence, R.t 
St Marys Carbon Co., St. Marys, Pa 
Stackpole Carbon Co., Carbon Div., St. 

Marys, Pa. . 
Textool Prods., Inc., Irving, Tex. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. . 

Seals, Ceramic To Metal 
A/rpax ElClmL, Inc., Cambridge, Md. 
AmerIcan Lava Corp., Chattanooge, . Tenn. __ • _________ M p 2810 

BendIx, F ... nklln, Ind. ____ ,M_'M_ P 2756 
GIa. Tech., Newport Bch;, Cal p 2832 
~ In.tr .. C1.veland, Ohio 
Weed lnatr. Co., ElIlIn, TeL • 
AccraIronics Seals Corp., Burbank, Calif. 
Aiberox Corp., New Bedford, Mass. 
Alloys Unlimited, Inc., Encino, Calif. 
Basic Ceramics Inc., Hawthome, N.J. 
Brush BerylHum Co., Cleveland, Ohio 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Clarkson Labs., Inc., Camden, N.J. 
Consolidated Ceramics & Metalizing, 

Flemington, N.J .. 
Coors Porcelain Co., Golden, Colo. 
Coming Glass Works, Tech. Prods. Div., 

coming, N.Y.. " 
comlr)g Glass Works, Television Prods~ 

Dlv., Coming, N.Y. ' 
Device Seals, Inc., Sun Valley, Calif. 
Division Lead Co., Summit, III .. 
EImac, San C8rlos; Calif. 
EIecpac Inc., Cary, III. 
Electron Technology, Inc., Keamy, N.J: 
Fansteel Inc., N Chicago, III: . . 
Ferranti Ltd., Hollinwood, Lanes., England 
General Elec. Co., Waterford, N.Y. 
Glass Beads Co., Latrobe, Pa; , , 
Glasseal Prods. Co., UncIen, N.J. 
ILC, Inc., Sunnyvale, Calif. 
lsachem Resins Co., UncaIn, R.I. 
KIdco, Inc., Medford, N.J. ' 
Lepp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
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Letronlcs Corp., Letrobe, Pa. Ceramaseal, Inc., New Lebanon Center, 
Materials for Elctms., Inc., Jamaica, N.Y. ' N.Y. 
Metaplast Electrochemicals,. Bronx, N.Y. Connector Inds. Amer., Cincinnati; Ohio 
National Beryilia Corp."Haskell, N.J. Coors Porcelain Co., Golden, Colo. 
Networks Elctm. Corp., Chatsworth, Calif. Coming Glass Works, Tech, Prods. Div., 
'Pfizer.Minerals, New. York, N.Y. Coming, N.Y. . 
Physical Sciences, Arcadia .. Cal. Coming Glass Works, Television Prods. 
Power Engrg. & Equip. Co., Inc., Torrance, Div., Coming, N.Y. . 
Cal.' Denton Vacuum, Inc., Cherry Hill, N.J. 

Rosenthal China Corp., New York, N.Y. Deutsch Co., Benning, Calif: 
Sperry Elctm. Tube, Gainesville, Fla. Device Seals, Inc., Sun Valley, Calif. 
Statham Instrs., Inc., OXnard, Cal. Elmac, San Carlos, Calif. 
Tekform Prods. Co., Anaheim, Cal. Elecpac Inc., Cary, III. 
3M Co" .SI. Paul, Minn. Electricallnds., Murray Hili, N.J. 
Torr Labs., Los Angeles, Cal. Elctrn. Seals, Van Nuys, Cal. ' 
Varadyne Packaging & MarIS., Santa Fansteel Inc., N Chicago, III. 

Monica, Cal. Glasseal Prods. Co., Unden, N.J. 
Varian Assocs., Palo AI,to, Cal. Granville-Phillips Co., BOulder, Colo. 
Veritron West, Inc., Chatsworth, Calif. lsotronics, Inc., New Bedford, Mass. 
Vemitron, Norwalk, Conn. Jenaer Glaswerk Schott & Gen. Inc., New 

Seal GI T M tal York, N.Y. 
s, . ass 0 e KDI Sealtron Corp., Cincinnati, Ohio 

Airpu Ek:trn8., inc., cambrldg., MeL Kidco, Inc., Medford, N.J. 
BendIx, franklin, Ind. _._M .... M ... P 2758 Latronlcs Corp., Latrobe,Pa. 
GI ... Tech., Nniport 8ch.: Cal. p 2832 Mansol CeramicS Co., Inc., Belleville, N.J. 
Accratronics Seals Corp., Burbank, Calif., Metal Bellows Corp., Sharon, Mass. 
Alloys Unlimited, Inc., Encino, CaIH., National Befyllia Corp., Haskell, N.J. 
Anchor Alloys, Inc., Brooklyn, N.Y. Networks Elctm. Corp., Chatsworth, Calif. 
Armstrong Cork Co., Lancaster, Pa. Nyltite Corp. America, S. Plainfield, N.J. 
Astro Seal, S. EI Monte, Cal. Parker Seal Co., Culver City, Calif. 
Atias/Unl-Seal, Valley Forge, Pa. Physical ScIenceS, Arcadia .. Cal. 
Ceramaseal,lnc., New Lebanon Center, Shamban, W.S. & Co., Los Angeles, Calif. 

N.Y. . , Silicone Seals, Chicago, III. 
Cerro Corp ... New York, N.Y. Singer-General Precision, Inc., Uttle Falls, 
Clarkson Labs., Inc., Camden" N.J. N.J., . 
Connector Inds. Arlier., Cincinnati, Ohio Sperry Elctm. Tube, Gainesville, Fla. 
Coming Gla.sa WorkS, Tech. Prods. DiY., Tekform Prods. Co., Anaheim, Cal. 

Coming, N.y. . Varadyne Packaging & Mat'ls., Santa 
Coming Glass Works, Television Prods. Monice, Cal . 

Div., Corning, N.Y. Veritron West, Inc., Chatsworth, Calif. 
Deyice Seals, Inc., Sun Valley, Calif. Warren Comps. Corp., Warren, Pa. , 
Division L8ad Co., Summit, III. Zippertubing Co.; Los Angeles, Calif. 
. Dollnko & Wilkens,'.Ine., Unloi'l City, N.J. 
ElecPac Inc., Cary, III. . Seals, Metal To Metal 
Electricallnds., Murray Hill, N.J. Alloys Unlimited, Inc., Encino, Calif. 
Electron Technology, Inc., Keamy; N.J. ARC Prods. Div.; Chicago, III: . 
Elctm. Seals, Van Nuys, Cal. Armstrong Cork Co., Lancaster, Pa.' 
General Elec. Co., Waterford, III.Y. Associate General Labs." Inc., Brookfield, 
Gtasseal Prods. Co., Unde!l, N.J. III. 
Granville-Phillips Co.~ Boulder, Colo. Belfab, Daytona Beach, Aa. 
High Voltage Engrg. Coip."Burlington, . Ceramaseal, Inc.; New Lebanon Center, 

Mass. N.Y. 
Improved Laminated Metal Co., Clarkson Lebs.; Inc., Camden, N.J. 

PrOvidence, R.I. Custom Materials, Inc., Chelmsford, Mass. 
Indium Corp. America, Utica, N.Y. Denton Vacuum, Inc., Cherry Hill, N.J. 
Isochem Resins Co:, Lincoln, R.I. Division Lead Co., Summit, III. 
lsotronlcs, Inc., New Bedford, Mass. Fansteel Inc., N Chicago, III. 
Jenaer Gtaswerk Schott & Gen. Inc., New Fel-Pro Inc., Skokie,lII .. 

York, N.Y. " General Elec., Detroit, Mich. 
Johns-Manville Sis. CO,rp., New York, N.Y. General.Elec. Co.; Waterford, N.Y. 
KDI Sealtron Corp., Cincinnati, Ohio Gould, Inc., Cleveland, Ohio 
Latronics Corp., Latrobe, Pa. Granville-Phillips, Co., Boulder, Colo. 
Mansol Ceramics Co., Inc., Belleville; N.J: High Voltege Engrg: Corp., Burlington, 
Metal Ceram, Inc., MI. Vemon, N.Y. . Mass. . 
Metaplast Electiochemicals, Bronx, N.Y. H.K. Metalcraft Mfg. Co., Lodi, N.J. 
Microdot Inc.; S. Pasadena, Calif;' Indium Corp; America, Utica, N.Y. 
Microwave Assocs.,Ine., Burlington; Mass: lsachem Resins Co., Uncoln, .R.I. 
NatiOnal BerylUa Corp., Haskell,N.J.- Johns-Manville Sis .. Corp., New York, N.Y. 
Networks Elctm. Corp., Chatsworth, Calif. Latronics Corp., Latrobe, Pa. 
Owens-Illinois, Consumer & Tech. Prods.; Metel Ceram, Inc., MI. Vernon, N.Y. 

TOledo, Ohio Metallo Gasket' Co., New Brunswick, N.J. 
Pfizer-Minerals, New York, N.Y. Omega Engrg., Inc., Stamiord; Conn. 
Physical Sciences, Arcadia .. Cal. Parker Seal Co., Culver City, Calif. 
Richland'Glass Co., lne., Richland, N.J. POlVer Engrg. & Equip. Co., Inc., Torrance, 
Sperry Elctm. 'Tube, Gainesville, Fla. Cal.· ' 
Statham Instrs., Inc., Oxnard, Cal. Royal Inds, EI Segundo, Calif 
Stettner-Trush Inc., Cazenovia, N.Y: Sealol; Inc., Providence, R.I. 
Syncor Prods. Co., Inc., Malden, Mass. Semlcon Assoc., Inc., Lexington, Ky. 
Tekform Prods. Co., Anahefm, Cal. Templet Ind., Inc., Plainview, N.Y. 
Thermal Amer. Fused Quartz, Montville, Ultek Div., Palo Alto, CaIH. 

N.J. Vamitron, Norwalk, Conn. 
Torr Labs., Los Angeles, Cal. I ' . e-S' 
United American Metels Div., Brooklyn, Seals, M crowav ee 

N.Y. Gaskets, Shielding, R-F; 
Varadyne Packaging & Marls., Santa Seals, Waveguide 

Monica,Cal. 
Varitron West, Inc., Chatsworth;.Calif. Seals,; 011 
Warren Comps. Corp .. Warren, Pa. Abasto Corp., Bloomfield, N;J. 

, ABSCOA Inds., Inglewood, Calif. 
Seals, Hermetic-Also See Acme Mfg. & Gasket Co., Philadelphia; 

Services, Hermetic Sealing Pa. 
Bendix, Franklin, InII. .. _.M._.M .... _ P 2756 Aeroquip Corp., Jackson, Mich. 
GI_ Tech~ Newport Bch .. Cal P 2832 APM Hexseal Corp., Englewood, N.J. 
ABSCOA Inds., Inglewood, Calif.· Armstrong .Cork Co., Lancaster, Pa. 
Alberox Corp., New Bedford, Mass.' Aubum Mfg. Co., Middletown, Conn. 
Alloys Unlimited, Inc., Encino, Calif. Bacon Inds., Watertown, Mass. 
APM Hexseal Corp., Englewood, N.J. Cottrell Paper Co., Inc., Fall River, Mass. 
Basic Ceramics Inc., Hawthorne, N.J. Crane Packing Co., Morton Grove, III. 

For addresses see YELLOW SECTION 

Fel-Pro Inc., Skokie, III. 
GAF Corp., New York, N.Y. 
Goodrich, B.F. Ind'i. Prods. Co., Akron, 

Ohio " 
Hecht Rubber Corp., Jacksonville, Fla. 
Houghton, E.f'. 8, Co., Philadelphia. Pa. 
Insulating Shapes, Inc .• Bronx, N.Y. 
Johns-Manville Sis. Corp., New York, N.Y. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minnesota Rubber Co., Minneapolis, Minn. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
Multi-Flex Seals, Inc., Bronx, N.Y. 
Parker Seal Co., Culver City, Calif. 
Pelmor Labs., Inc., Newtown, Pa. 
Penn Fibre & Specialty, Phila., Pa. 
Polymer Corp., Reading, Pa. 
Royal Inds, EI Segundo, Calif 
Sealol, Inc., Providence, R.1. 
Sham ban, W.S. & Co., Los Angeles, Calif. 
Star Stainless Screw Co., Totowa, N.J. 
Vemay Labs., Yellow Springs, Ohio 

Seals, Plastic 
Acme Mfg. & Gasket Co., Philadelphia, 

Pa. 
Aeroquip Corp., Jackson, Mich. 
Albany Inl'l. Corp., Albany, NY 
Alloys Unlimited, Inc .• Encino, Calif.. 
Auburn Mfg. Co., Middletown, Conn. 
Chemplast, Inc., Wayne, N.J. 
Circle Seal Corp., Anaheim. Cal. 
Crane Packing Co., Morton Grove, III. 
Electro Assemblies, Inc., Chicago, III. 
Electro Oceanics, Inc., Compton, Calif: 
Fluoro Plastics, Phila., Pa. 
Fluorocarbon Co., Anaheim, Cal. 
Lundey Assocs., Inc., Waltham, Mass. 
Nylogrip Prods. Co., Waltham, Mass. 
Nyltite Corp. America, S. Plainfield,'N.J. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Rogers Corp., Rogers, Conn . 
~oyal Inds. EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Tri-Poinilnds., Inc., Commack, N.Y. 
Zippertubing Co., Los Angeles, Calif. 

Seals, Rubber 
Abesto Corp., Bloomfield, N.J. 
ABSCOA Inds .• Inglewood, Calif. 
Acme Mfg, & Gasket Co., Philadelphia, 

Pa. 
Adhesive Prods. Corp., Bronx, N.Y. 
Aeroquip Corp., Jackson, Mich.' 
APM Hexseal Corp .• Englewood, N.~. 
Armstrong Cork Co., Lancaster, Pa. 
Atlantic India Rubber Co., Chicago, III. 
Aubum Mfg. Co., Middletown, Conn. 
Bacon Inds., Watertown. Mass. 
Bellofram Corp., Burlington. Mass. 
Cam-Lok Div., CinCinnati, Ohio 
Chomerics, Inc., Woburn, Mass. 
Circle Seal Corp., Anaheim, Cal. 
Continental Rubber Works, Erie, Pa. 
Edwards High Vacuum, Oakville, Ont., 

Can. 
Electro Oceanics, Inc., Compton, Calif. 
Fel-Pro Inc., Skokie, III. . 
Goodrich, B.F. Ind'i. Prods. Co., Akron, 

Ohio 
Groendyk Mfg. Co., Inc., Buchanan, Va. 
Hardman Inc., Belleville, N.J. 
Hecht Rubber Corp., Jacksonville: Fla. 
Houghton, E.F. & Co., Philadelphia, Pa. 
Ind'i. Elctrn. Rubber, Twinsburg, Ohio 
Johns-Manville Sis. Corp., New York, N.Y. 
Kelm .G.A. Mach. Works, Inc., Paterson, 

N.J. 
Kirkhill Rubber Co., Brea, Calif. 
Lundey Assocs., Inc., Waltham, Mass. 
Minisink Rubber Co., Inc., Unionville, N.Y. 
Minnesota. Rubber Co., Minneapolis, Minn. 
Minor Rubber Co., Inc., Bloomfield, N.J. 
Multi-Flex Seals, Inc., Bronx, N.Y. 
Parker Seal Co., Culver City, Calif. 
Paul. F.H. & Stein Bros., New York, N.Y .. 
Pelmor Labs., Inc., Newtown, Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Press-On Prods., Addison, III. 
Raybestos·Manhattan, Inc., Bridgeport, 

Conn. 
Richardson Co., Des Plaines,lIl. 
Rogers Corp., Rogers, Conn. . 
Shamban, W.S. & Co., Los Angeles. Calif. 
Uniroyal, Inc., New York, N.Y. 
Vemay Labs., Yellow Springs, Ohio 

2083 



Seals, Rubber To Metal PflODUCT INDEX&· DIRECTORY ,(Vol:'3) 

Seals, Rubber To Metal 
Adhesive Prods. Carp .• Bronx. N.Y .. 
Aeraquip Carp .• Jackson. Mich. ' 
Cam-Lok.Div .• Cincinnati. Ohio 
Continental Rubber Works. Erie. Pa. 
Electra Oceanics. Inc .• Compton. Calif. 
Fel-Pro Inc .• Skokie. III. 
General EI~. Ca .• Waterford. N.Y: 
Goodrich; B.F. Ind·1. Prods. Co .• Akron. 

Ohio. . 
Hardman Inc .• Belleville. N.J. 
High Voltage Engrg. Carp .• Burlington. 

Mass. . 
Haughton. E.F. & Ca .• Phjladelphia. Pa. 
lsachem Resins Ca .• Lincoln. R.1. 
Keirn G.R. Mach. Works. Inc .• Paterson.' 

N.J. 
Minisink Rubber Ca .• Inc .• Unionville. N:Y. 
Minnesota Rubber Ca .• Minneapolis. Minn. 
Minor Rubber Ca., Inc .• Bloomfield. N.J. 
Multi-Flex Seals. Inc .• Bronx. N.Y. 
Park!!r Seal Co .• Culver City. Calif. 
Pelmor Labs .• Inc .• Newtown. Pa. 
Raybestos-Manhattan. Inc .• Bridgeport. 

Conn. 
Richardson Co .• Des Plaines. III. 
Rogers Corp .• Rogers. Conn. 
Silicone Seals; Chicago, III; 
Townsend Co., West Newton. Pa .. 
Vacuum Resch. Mfg .• San Ramon. Cal. 
Vernay Labs .• Yellow Springs. Ohio 

Seals, Silicone Rubber 
RFL Inds., Instr. Dlv_, Boonton, N.J. 
Abesto Carp .• .Bloomfield, N.J. 
ABSCOA Inds .• Inglewood. Calif. 
Acme Mfg. & Gasket Co .• Philadelphia. 

Pa. 
Aeraquip Carp .• Jackson. Mich. 
APM Hexseal Corp .• Englewood. N.J. 
Armstrong Cork Co .• Lancaster. Pa. 
Auburn Mfg. Co .• Middletown. Conn. 
AvioniCS. Inc .• South Bend. Ind. 
Bacon Inds .• Watertown. Mass: 
Bellofram Carp .• Burlington. Mass. 
Cam-Lok Div .• Cincinnati. Ohio, 
Chomerics. Inc .• Woburn. Mass. 
Continental Rubber Works. Erie. Pa. 
Fel-Pro Inc .• Skokie. III. , 
General Elec. Ca .. Waterfl?rd:N.y. 
Hardman Inc .• Belleville. N.J. ' 
Hecht Rubber Corp .• Jacksonville., Fla. 
Haughton. E.F. & Ca .• Philadelphia. Pa. 
Ind·1. Elctrn. Rubber. Twinsburg. Ohio 
lsachem ReSinS Co:. Lincoln. R.I. ' 
Jahns-Manville Sis. Carp .• New York. N.Y. 
Keirn G.R. Mach. Works. Inc:. Paterson. 

N.J. ' 
Kirkhill Rubber Co .• Brea. Calif. 
Lundey Assocs .• Inc .• Waltham. Mass. 
Minisink Rubber Co .• Inc .• Unionville. N.Y. 
Minnesota Rubber Ca .• Minneapolis. Minn. 
Minar Rubber Ca .• lric .• Bloomfield. N.J. 
Multi-Flex Seals. Inc .• Bronx. N.Y. 
Parker Seal Co .• Culver City. Calif. 
Paul. F.H., & Stein Bros .• NeW York. N.Y. 
Pelmor Labs.: Inc .• Newtown. Pa. 
Press-On Prods .• Addison. III. 
Raybestos-Manhattan. Inc .• Bridgeport. 

Conn .. 
Richardson Co .• Des Plaines. III. 
Silicone Seals. Chicago. III. 
TRG Prods., E. BostOn. Mass. 
Vernay Labs,. Yel,low Spr,ings. Ohio 

Seals, Waveguide-See Vol 1 

Search Unit, MagnetiC Tape-'-
See Tape Search Equipment 
-Vol 1 

Selective Calling Devices
See Comm. Systems, 
Selective Paging~Vol1 

Self-Lubricating MaterialS
See Materials, 
Self-Lubricating 

Selsyns-:-See Motors, 
Synchronous-Vol 2 

Semiconductor Cases-See 
Cans, Semiconductor ' 

Semiconductor Joint 
Compound-See Vol 2 
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Semiconductor Materlal--'-See 
Cry~tals, ,,~~rnicOI1~ucto~~ . , 
Vol1 .. ' "'.' :." 

Semiconductor Readout~1 ' 
, See Readouts, . 

Semicoriductor..;..iJol 2 

Semiconductor Wafer' 
Fabrication, Ar.twork., 
(Preclslon}-See YOI 2 

Semiconductor Wafet . 
Fabrication, Assembling 
(Packaging}-See Vol 2 .. 

Semiconductor .Wafer'·· (. ,('" 
Fabrication, Designing 
(TopologicalHeeVol2 . 

Semiconductor Wafer 
Fabrication, I Maskmaking, 
(Tooling}-JSee Vol 2' . 

Semiconductor Wafer ' 
Fabrication, Processing----· 
SeeVoI2'" .. 1 

Semiconductor Wafer 
Fabrication,"Testing,-
See Vol 2 .. 

Semiconductors-See Diodes;' 
Rectifiers; Transis,tws-Vol 2' , 

Re-eIClrcults, Inc., Totowa Boro, N.J.: 'Devco Engrg .• W, Cljldwelli N.J." :' 
p 326,327 Device Sel1ls. I"c .. Sun Valley. Cam. 

Rectifier Comps. COrp., Freeport, N.Y. . Diamond Repeater Co .• Madi$9,n; N,J. 
Ripley Co.; Inc.; Middletown, Con". Dlttmore-Freimuth Corp:. Milwaukee. Wisc. 

. , ", p.2791' Dura Plasiies N.Y .• Inc .• Westport. Conn; 
Rosemount Plug-lnjNashvillli"Tenn.. " Dynacool Mig. Co., Inc .•. Saugerties. N.Y. 
Severna Operation,: East Orange, N_J. " Dynatronic Clible Engtg .• Sub. National 

p 2814 Wir1! &Cab!e!Los Angeles. Cal. 
Spectra-Strip Corp., Garden Grove, Cat, Eastern Co .• Norltl Branch.I'o!.J. 
StandBrd Wire & Cable, Los Arilleles, Eby Sis. Co.; Jamaica. N:Y. ' 
'. Cal. ' . : EG & 13. Inc .• salem. Mass. 
SummH Engi'g_ Corp., Bozeman, Mont;' EI-Rad Mfg. Co., Chicago. III. , 
Trio Labs,lnc.; Plainview; N.Y_·'.. .' Electro-Soriies'lnc .• Spofford. N.H. 
Wagner Elec. Corp., LlVlngaton, N.J:'· Electro-Standards Labs .• Inc .• Miami. Fla. 
Wavellne, Inc.,·W. Caldwell, N.J.· ,I Electrochemicallnds .• Inc .• Worcester, 
AAI Corp .• Baltimore'. Md. Mass.·.· . 
Abacus Elctms. Corp .• Dobbs Ferly, N.Y. Electrocom Inds .• So. ·Bend. Indiana 
Abalon Precision Mfg. Corp .• Bronx.N.Y; Elctm. Control Co., Dresher. Pa. 
Accurate Eictms. Corp .• Elyria. Ohio ElectroniC Design Labs;. Inc .• Phila .• Pa. 
Advanced Circuitry Div .• ' Springfield. Mo: Elctrn. Ideas. Wyncote,Pa.· 
Aero Vac CorPr.,TrclY •. N.V:.. . . .. '. Elgin Elctrns.;Waterford; Pa.· 
AerOlite ElectroniCS Corp .• Union 'CI1Y, N.J... Eljay Corp .• Columbia; Md." 
Aeroluic' Light Co. Inc:. New York,·N.Y:"· Elzee.Metal Prods. Co.; Inc., Brooklyn. 
Aldll .. n,AUtomation.lnc .• Sroo~·lyri;N.V: N.Y. 
Airtec. Inc.;'Roseli9~ N,J, ' Energy Systems. Palo Alto. Cal. 
Algo; S; Hacke'1sack. N.J: Engineered Plastics. Inc .• Gibsonville. N;C. 
All Star Prods .• Inc .• Defiance:' Ohio E.O. ElectroniCS; Inc,. Mountain Lakes. 
Alloys Unlimited. inc:. Encino. Clliit:" .... N.J. ,. 
Altron Elritins.Co:. i/yoodlyn; Pa ... ' Estes Engrg, Co .• Gardena. Calif. 
American Aluminum Co.; ~ountainsiile, Etchtt. Inc.; 'S. Hopkins, Minn. 
· NJ . ' ... , .. , . ".' .", Eugene Erigrg.' Co:. Inc;. Rockland. Mass. 
Am'e;lcaiiEleb.Cable Co .• Holyo'ke. Mass. Excel Specialty Corp:. Chicago. '111 •. 
American Elctrns .• Inc .• fullerton. <:al.' Falstrom Co .• Passaic. N.J. 
Amperex Elctrn:. Slatersville;' RJ.· Federal Mach. Co .• Inc., Jersey City. N.J. 
Analog Genera!Cprp .• 9~an~ide, ,.tV, Fifth Dimension. Princeton; N.J. . 
AnchOr Specialty Mig:. TeterbO!o. 'I'l.J: FisCher &.porter Co .• Warminster, Pli. 

Sensors,'lce, Sleet&Siiow- Ansley DiV.ACllnc .• perkaliie. Pa:, .' Flexible Circuits. Inc:. Warrington. Pa. 
See Detectors, Ice, Sleet' & ApahQlJser Corp. of N:E.. Boston; Mass. Franklin Fibre-Lamiiex. Wilmington. Del. 
Snow.-Vol.2 ., Appli9d Controi ch ... Fairfiejd. 'N;~:, . ,... GAF Corp .• New York, N.Y. 

Applied qesign Co .• Inc., Tonawanda. N.Y. Gardner CryogeniCS Corp .• Blithleliemi Pa. 
Sensors; Tempera~~i'~ee' A.R.F. Products. Inc., !3oulder."Co.lo: . GCA Technology Div .• Bedford. Mass; 

Bolori1eters~ Thermistors; ... ; A.R.F. Products. Inc .• RatQn. N:M.'· General Circuits. Inc .• Rochester. N.Y. 
Transducers.:.:--VoI2· Argent'lnds.; Inc .• ·Dayton;·i;>liio ,,', ,.: ,General Dynamics, San Diego; Cal. 

, Artech Corp .• Fall~ Churcih;,Va. , .. , General'Reliance Diil:. Dolier. N.J. 
Services," Assembly,.' ',' ." Artisan Elctms.Corp,. Parsippany.N.J, Gao Space. Houstori. Tex. 

Fabricatic;m, Assocfat9d Engrg.,& Mfg. Corp::'Glen' Gerrard. A.J. & Co .• Des Plaines, III. 
Almond Im~trs: Co., Covlna"CaI ", " , Ridge. N.J. " : ';" . . ' .. '. ' .' . Glar-Ban Corp.'. Buffalo," N.Y. . 
American Elctm. Labs., Inc., Lansdale, Atlantic InSlrs. Corp .• Watertown:Mass. ;. ,Glasseai ·piods; Co .• Linden. N.J. 

Pa. : .',' Aubin. A.E. Co .• Glastonbury. ¢o,nn,' . :. Golding Mfg. Ca .• N. Arli"gton. N.J. 
Amphenol Cadre Dlv ••. Endlcott, N,Y, Auricord; Long'ISiB(1d City; N.Y. . . Grafix.lnc::·Albuquerque.'N.M'. 

p 28111 'Austin Elritrris.: RoSelle. N:J.'· . ,Grantte State' Macihlne Co;. Inc.; 
Amphenollnd'i. Dlv;, Chicago,' ilL . Auta-Swage products. Inc .• Shelton. :COrin., Manchester. N.,H. '. ,... 
Amphenol SalesDlv., Broadview, III. Automation Dynamics. Noi1hv!lle.~U. . Gray Resch. & Dev.·Co:,'E. Hartford. 

. ;,p2814 Avco Corp .• Cincinnllti. Ohio, . .' Conn::' ,," 
Art Wire & Stamping Co., Cedar Knolls,. Avionics. h1C., SoUth, Bend.lnd.. ' .. " 'Green Elec: Corji:; Fair LaWh.' N.J. 

N.J: Avionics, Ltd .• Niagara-6n.the-Lake. Ont.. GRFF. Port Salerno. Fla. " 
'Assoclated Resch., Chicago, ilL.' . Clln .. , .. ' ',' .:" ........ ,.i·.' Gridcralt, Ft. Wayne. Ind, .. 
Astro-Space Labs., Huntsville, Ala. BAC Elctrns,. Pennsauken. N.J. Gries Reproducei'Co .• New Rochelle. N.Y. 
Automatic Col~New Hyde.Pk., N.Y. Barger Corp .• Sunnyvale •. Cal." GTE Sylvania Inc .• Warren. Pa. 
Bulova Watch Co., Freq: Control, Barnes & ReinecKe. Jne .• Chicago. 111 .. , . ·Halmar Elctrns., In«;., Columbus, Ohio 

Prods., Elctms.Dlv., .Woodslda,.,N.Y. BECO sOlid State Sys!eins. Salem; \,iii .• ' :Hcamanrn.,~nd.~Ii(co .• Ltd .• G4elph, On.i .•. 
Buloya Watch Co., SeI'J/I! Prods. _ BeI!evilleEI~rns. C~ .• Be,lIevi!le. ~ich .. 

Etctrns. Dlv., Woodside, N.Y. Beman Mfg •• Inc .• Ne~.Cumberland.pa.Hartrnan'·EiectriCaI Mfg.: Mansfield; Ohio: 
Chicago Switch, 'Chicago, III. Bia-Medical Elctrns .• Inc .. ,. R!)Ck,ville •. Md. HaYodu: prodS .• Inc .• opa Locka. Fla. 
Consolidated Reactive Matals, .:. Bllckman. S::.)nc .•. Weeh!lwkeri.·N.J. " Her.i'ne's EI.ctrns" Dartmouth N.S .• Can: 

Mamaroneck, N.Y. Boehme. H.O, •.. lnc., Plainview. N.Y. ' Hi~lo Mfg. Corp .• Chica!io. III. , . '. . 
Data-Control.Syatem's, Danbury,Conn. Borg-Warnar, Tbennoelecirics •. ·Des .HMW EnterpriS!ls, inc., S~lton:Pa. 
Datacom, Inc. .. Ft. Walton Bch., Fla, , P.laine~;lII .... ', '.,,', "'. Hoagland.lns!(: •. Red Bank;. N.J. , 
DOC, HickSville, N.Y.'. BrOildvie.w I~ds. Corp., l;:Iempstead. N.Y. Hobson Bros,. Inc; .• Chi~go. III.' . 
Dlgltron Corp~ NorrlStown;.Pa..' Brooks & Perkins. Inc .• Livonia. Mich. Holbrook·Merrl!1 Cd:.,Sunnyvale. Cal. 
Douglas Electronics: Inc~ San Leandro;:' 'Bud RadiO, Inc .• Willoughby. Ohio. .: Holmberg; h'c.:·Melvilie. N.Y,. . 

Cal. . Burr-Brown,Resch,. Corp.; Tucson. A~z. ,I" Hughes !'ircfl!.ft ,Co. Culver City. Cal. 
Elco, Willow.Grove, Pa. Canrad·Precision Inds., Inc .• Pelttarni N.Y, Hughes' Aircralt'Co. Fullerton. Cal. 
Electro-Mechanics Coo, Austin, Tex. Carter PrecislonEI9i:.C~) .• ~kokie .. lIl.· .' Hughes-Treitler Mfg. CorP .• Gaiden City. 

. 'p 452 Celestial Comps .. l~c:. Covina. C,al. N.Y. " . . 
Electronic Enclosures, EI Segundo,CaI. Centerline,Special\ies.,Boulper. Cola. Indofex.)p.c·,:V\laterbul)'.Conn. 
Elctrn.. Molding Corp., Woonsocket, .R.I: GGS .. !..Inits.lnc., ROchjlster;,N.Y, Instru-Lec Corp .• Mt. Vernon. N.Y. 
FAE Instr. Corp., HuntingtonSta.; N.Y_ 'Chemelec,Pr\lds .•. Inc:. Cherry Hill. N.J. Insulating. Shapes, Inc .• Bronx •. N.Y. 
Formica Metal Prods. Co. .. lnc., ' .. ChrQnomatic Div .•. Burbank; C.al. '. I IntercontinsnlBl Eletms" E .• Rocti!lSter.' 

Madford, Mass. "., ,,' ' 'Cllmatronics Corp .• Hauppauge, N.Y. " N.Y. '. 
Frequency Er;lgrg. Labs., Farmlngdl!le, Coast Elctms.;Manhattan Beach. Cal! ITI E.lectrqnics, Inc .• Clifton. N.J .. 

N.J. ." . ..... . Coil Co. of. Amer .• Nortliirale. N.J.·.· In Mackay Marine. Clark. N.J. ,. 
Genlsco Tech •. Corp.,.Genlstron Dlv.,· 

Compton, Cal. __ ..... ,~ ... _ ...... p 1514,1515 
Gibbs Mfg. & R"sch., JaneSVille, Wlsc. 
Guardian Elec. Mfg. Co., Chic'ago, IlL 
Honeywell, Denver, Colo. 
Infodex, Inc~ Waterbury,. Conn. , 
Int·l. Electro-MagnetiCS, Palatine, III; . 
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Jonard Inds.Corp., Bronx" N. y, 
Kahle Engrg. Co.; Union City, N,J~ 
Melcor Elctma. Corp., Farmlngciale, N.Y. 
Neshamlny Transformer, Fur1ong, Pa. 
Oak Mfg., Crystal Lake, III. ' 
Opad,EIec. Co., 'Inc~ New York, N.Y. 
Oven Inds., Mechanicsburg, Pa. 

· Cole Instr., Costa Mesa. Cal. Jersey T~ch .. Conslts .• Morristown. N.J. 
· Coloradolnstrs .• Inc .•. Broomfield. Colo. Jettron"Prods .•. Hanover •. N.J ... 
ComGenera( Corp .• DaYton. Ohio ... Joliet Control Corp.; Joliet. ill. 
Computer ,Components'l.nVI; Palm. Beach. Kaiser CATV. Phoeriix. Ariz , .' , 

Gardens;' Fla. Keiser's Inds .• Inc.,. Mt.. Holly Springs. Pa. 
Computer Diode. Fair Lawn. N.J. Kelvin,'Van Nuys.Cal. :'. , . 

· Computer Matannc:. San Clemento. Cal'; Kentro~ IOds .• Inc .• Portland. Or!!. , 
canductorlab •. lnc .• Groton, Mass, '. Kevlln Mfg. Co:. Woburn. Mass. ., 
Consolida.\ed Resistance Sis .• , yonkers.. Keystone Elctrns.;.Corp .. New York. N.Y. 

N.y.. .. • " '. Keystone Mipro Scan .... Boston. Mass .. 
Cooke Engrg.Co .• Alexandria; Va; Kinetron Corp .• Asbury Pink. N.J. 
Craig SY.s; Corp .• Lawrence. Mass. Kings Elctrns .• Tuckahoe. N.Y .. 
Data Technology ·Corp.,. Palo Alto. Cal. Lane Inds.: North Hollywood. CaIH. 

· Design Automation; Inc.; Lexington. MaSs. Latronics:CQrp .• Lat~Obe .• ~a .. ' ... 
Desman Elctrns.;· Rochester. N,V. Lear Siagler. Inc .• Santa Monica, Calif. 

For addresses see YELLOW. SECTION ,eem/197.t(Vol; 3) 
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Lear Siegler, Inc., Elyria, Ohio 
Lehigh Valley Elctrn., Inc., Fogelsville, Pa. 
Lehighton Elctrns., Inc., Lehighton, Pa. 
Lem Instrument Corp., Farmingdale, N.Y. 
Linden Labs., Inc., State College, Pa. 
Livingston Elctrn., Hanover, N.J. 
Lochart Inds., Inc., Paramount, Cal. 
Lockheed Aircraft Svc., Onl., Cal. 
Lockheed Aircraft Svce., Special Devices 

Div., Ontario, Calif. 
Lockheed Elctrns. Co., Watchung, N.J. 
M·T Elctrns. Co., San Leandro, Calif. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Manger Elec. Co., Inc., Stamford, Conn. 
Maryland Lava Co., Bel Air, Md. 
Maurer, J.A., Inc., Woodside, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Maytronics, Inc., Colorado Springs, Colo. 
Mechanical Engraving Co., Inc., Bronx; 

N.Y. 
Megadyne Inds., Inc., Rochester, N.Y. 
Merco Prods. Co., Inc., Eugene, Ore. 
Mercury Elctrns. Corp., York, Pa. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
MI-KRO Connector Div., Long Island City, 

N.Y. . 
Micro Contacts Inc., Hicksville, N.Y. 
Microflect Co., Salem, Ore. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Midland Standard Inc., Elgin, III. 
Miller R.A. Inds., Inc., Grand Haven, Mich. 
Mobil Elctrns., Inc., Anderson, Ind. 
Monitor Sys., Inc., FI. Washington, Pa. 
Mutron Corp., Brockton, Mass. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Ogden Technology Labs., Fullerton, Cal. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Omega Labs., Inc., Rowley, Mass. 
Ostby & Barton Co., Providence, R.I. 
Paraplegics Mfg., Bensenville, III. 
Parks, Henry Francis Lab., Seattle, Wash. 
Permonite Mfg. Co., Chicago, III. 
Petty Geophysical Engrg., San Antonia, 

Tex. 
Philco-Ford Corp., Washington, D.C. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
PMC Designing, CinCinnati" Ohio 
Power Control Corp., Pittsburgh, Pa. 
Precision Inc., Minneapolis, Minn 
Precision Tube, No. Wales, Pa. 
Premier Microwave, Port Chester, N.Y. 
Projects Unlimited, Inc., Dayton, Ohio 
Quartzite Processing, Inc., Malden, Mass. 
Radiation Sys., Inc., McLean, Va. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Ram Meter, Inc., Ferndale, Mich. 
RCA Service Co., Camden, N.J. 
Rectico, Inc., Cedar Grove, N.J. 
Redman Elctrns. Corp., Enfield, Conn. 
Rho Engrg. Co., Los Angeles, Calif 
Riverbank Labs., Geneva, III. 
Robertson Instr., Azusa, Cal. 
Robinson-Nugent, New Albany, Ind. 
Rodale Elctrns., Inc., Garden City, N.Y. 
Sage Labs. Inc., Natick, Mass. 
Samarius, Inc., Derby, Conn. 
Santa Fe Mfg. Co., Bronx, N.Y.· 
Semicon Assoc., Inc., Lexington, Ky. 
Seven Assocs., Sunnyvale, Calif. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Shigoto Inds., Ltd., New, York, NY. 
Silicone Seals, Chicago, III. 
Sillcocks-Miller Co., Maplewood, N.J. 
SKG Assocs.; Inc., Boston, Mass. 
Sola Elec. Div., Elk Grove Village, III. 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Sperry Marine Sys., Charlottesville, Va. 
Stainless; Inc., N. Wales, Pa. 
Stanley Ind'l. Hardware Div., New Britain, 

Conn. . 
Sterling Instr., New Hyde Pk., NY 
Stevenson Engrg. & Mfg., Portland, Ore. 
Strandberg Engrg.·Labs., ·Inc., Greensboro, 

N.C. 
Struthers Elctrns; Corp., Mamaroneck, 

N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Syncor Prods. Co., Inc., Malden, Mass. 
Syntec Corp., Austin, Tex. 
Systems Resch. Labs., Dayton, Ohio 

TACO Div., Sherburne, N.Y. 
Tekform Prods. Co., Anaheim, Cal, 
Tempo Instr., Plainview, N.Y. 
TeXlool Prods., Inc., Irving, Tex. 
Tickle, Arthur Engrg. Works, Inc., 

Brooklyn; N.Y. 
Times Wire & Cable, Wallingford, Conn. 
Tri-Dex Co., Visalia, Calif. 
Tri-Tronics Lab., Euless, Tex. 
Tricraft Prods., Chicago, III. 
Twin City Metalseal, Inc., Minneapolis, 

Minn. . 
Ultra Carbon Corp., Bay City, Mich. 
. Unex Labs., Inc., Hathorne, Mass. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Universal Instrs., Binghamton, N.Y. 
U.S. Elctrns., Lyndhurst, N.J. 
Valpey Corp., HOlliston, Mass. 
Varo, Inc., Texas Div., Garland, Tex. 
Vestal Modern Design Corp., Vestal, N.Y. 
Victor Microwave, Inc., Wakefield, Mass. 
Viewlex, Holbrook, N.Y. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Vitro Laboratories, Silver Spring, Md. 
Viz Mfg. Co., Philadelphia, Pa. 
Waber Elctrns., Inc .. Philadelphia, Pa. 
Waters Instrs., Inc., Rochester, Minn 
Western Coil & Elec. Co., Racine, Wlsc .. 
Western Gear Corp., Pasadena, Cal. 
Whalite Mfg. Co., Montville, N.J. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Wilmer Mfg. Co., Beltsville, Md. 
Wiring Services Co, Santa Ana, Cal. 
Wood, C.N .. Mfg. Co., Newtown, Pa. 
Zero Mfg. Co., Burbank, Cal. 
Zonic Tech. Labs., Cincinnati, Ohio 

Services, Calibration & 
Instrument Repair 

American Elctm. Labs~ Inc., Lansdale, 
Pa. 

Data-Control Systems, Danbury, Conn. 
Honeywell, Denver, Colo. 
Polarad Elctm, Instrs., Lake Success, 

N.Y. 
Tektronix, Inc., Beaverton, Ore. 
Vlctoreen Instr ~ Cleveland, Ohio 
A & M Instrument, Inc., Great Neck, N.Y. 
Altron Elctrns. Co., Woodlyn, Pa. 
AUL Instrs., Inc., Flushng, N.Y. 
Avco Corp., Cincinnati, Ohio 
Avco Meas. Standards Labs., Wilmington, 

Mass. 
BAC Elctrns., Pennsauken, N.J. 
BECO Solid State Systems, SaI!!m, Va. 
BLH Elctrns., Inc., Waltham, Mass. 
Bludworth Marine Div., Linden, N.J. 
Calitronics Corp., Yonkers, NY 
Columbia Resch. Labs., Woodlyn, Pa. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Continental Rentals Div., Bedford, Mass. 
Detroit Testing Lab., DetrOit, Mich. 
Dittmore·Freimuth·Corp., Milwaukee, Wisc. 
Electrical Instr. Svc:, Inc., Mt: Vemon, N.Y. 
Electrical Testing Labs., Inc., New York, 

N.Y. 
Electro-Optical Div., Northampion, Mass. 
Electro-Standards Labs., Inc., Miami, Fla. 
Eppley Lab., Inc., Newport, R.I. 
Fischer & Porter Co., Warminster, Pa. 
Foxboro Co., Foxboro, Mass. 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Hermes Elctrns., Dartmouth N.S., Can. 
Honeywell, Aerospace & Def., 

MinneapOlis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Inland Testing Labs., Inc., Morton Grove, 

III. 
Instrument Labs. Corp., Chicago, III. 
International Light, Newburyport, Mass. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Landsverk Electrometer Co., Glendale, 

Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Lockheed Aircraft Svc., Ont., Cal. 
Lockheed Aircraft Svce., Special Devices 

Div.,"Ontario, Calif. 
Lockheed Elctms. Co .. Watchung, N.J. 
Main Elctms., Inc., Wichita, Kans. 
Marlin Mfg. Corp., Cleveland, Ohio 

Maury Microwave Corp., Cucamonga, 
Calif. 

National Astro Labs., Burbank, Cal. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Ogden Technology Labs., Fullerton, Cal. 
Packard Instrument Co., Inc., DOwners 

Grove, III. 
Phllco-Ford Corp., Washington, D.C. 
Photo Resch. Corp., Burbank, Calif. 
Ram Meter, Inc., Ferndale, Mich. 
Ramsay Engrg. Co., Anaheim, Calif. 
RCA GOIII. & Comm. Sys., Moorestown, . 

N.J. 
RCA Service Co., Camden, N.J. 
Robertson Inslr., Azusa, Cal. 
Rockwell Engrg. Co., Indianapolis, Ind. 
Schoeffellnstr. Corp., WestwOOd, N.J. 
SSCO Standards Lab., Inc., DetrOit, Mich. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Systems Resch. Labs., Dayton, Ohio 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Technical Instrs., Inc., No. Haven,Conn. 
Thwing-Albert Instr. Co.; Philadelphia, Pa. 
Transducers, Inc., Santa Fe Springs, Calif. 
Tucker Elctrns. Co., Garland, Tex. . 
U.S. Testing Co., Inc., Hoboken, N.J. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston Instruments, Inc., Newark, N.J. 
Wood, C.N. Mfg. Co., Newtown, Pa. 
Wyle Labs .. , EI Segundo, Calif. 

Services, Coating (All-Types) 
Clarke - Hess, New York, N.Y. . 
Abesto Corp., Bloomfield, N.J. 
Acheson Colloids Co:, Port Huron, Mich. 
Alpha Metals, Inc., Jersey City, N.J. 
Artech Corp., Falls Church, Va. 
Atlantic Instrs. Corp., Watertown, Mass. 
Brooks & Perkins, Inc., Livonia, Mich. 
California Fine Wire, Grover City, Cal. 
Canrad Precision Inds .. Inc., Pelham, N.Y. 
Cerac, Inc., Butler, Wisc. 
Chase & Sons, Inc., Randolph, Mass. 
Chemical Micro Milling Co, Camden, N.J: 
Chemplast, Inc., Wayne, N.J. 
Collins Radio Co., Dallas, Tex. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Dilectrix Corp., Farmingdale, N.Y. 
Dittmore-Frelmuth Corp., Milwaukee, Wisc. 
Duramlc Prods., Inc., Palisades Park, N.J. 
Electrochemical Inds., Inc., Worcester, 

Mass. 
Energy Sciences Inc., Burlington, Mass. 
Franklin Fibre-Larnitex, Wilmington, Del. 
General Plastics Corp., Bloomfield, N.J. 
Green Elec. Corp., Fair Lawn, N.J. 
GTE Sylvania, Inc., Towanda, Pa. 
Hardman Inc., Belleville, N.J. 
Harper-Leader, Inc., Waterbury, Conn. 
Hi-La Mfg. Corp., Chicago, III. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Hughes Aircraft Co, Culver City, Cal .. 
Int'!. Elctrn. Resch.,. Burbank, Cal. 
lsomet Corp., Oakland, ~.J. 
Kennametal Inc., Latrobe, Pa. 
Keystone Micro Scan., Boston, Mass. 
Kinney Vacuum <;:0., Boston, Mass. 
Uberty Mirror Div., Brackenridge, Pa. 

·Materials Resch. Corp., Orangeburg, N.Y. 
Merit Plating Co., Inc., Bronx, N.Y. 
Misco Div., Muskegon, Mich. 
National Beryllia Corp., Haskell, N.J. 
Natvar Corp .. Rahway, N.J. 
Optical Inds., Santa Ana, Cal. 
Pacific Universal Prods. Corp., Pasadena, 

Calif. . 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Plasmadyne, Santa Ana, Calif. 
Press-On Prods., Addison, III. 
Rho Engrg. Co., Los Angeles, Calif 
Royallnds, EI Segundo, Calif 
Sifco Metachemical, Cleveland, Ohio. 
Spectra-Physics, Inc., Mountain View, 

Calif. 
Sperex Corp., Los Angeles, Calif. 
Syncor Prods. Co., Inc., Malden, Mass .. 
Tempil Div., So. Plainfield, N.J. 
Transidyne-General Corp., Ann Arbor, 

Mich. 
Tricraft Prods., Chicago, III. 
Twin City Metalseal, Inc., Minneapolis, 

Minn. 
Ultra Carbon Corp., Bay City, Mich. 
Union Carbide, Indpls., Ind. 
Valpey Corp.; HOlliston, Mass. 

eem/1971 (Vol, 3) For addresses see YELLOW SECTION 

Services, Design 
Varian Assocs., Palo Alto, Cal. 
Zenith Optical Lab., Dobbs Ferry, N.Y. 

Services, Design (Circuits, 
Components, EqUipment, 
Systems, etc.) 

Almond Instrs. Co., Covina, Cal 
Astra-Space Labs., HuntSVille, Ala 
Automatic COli, New Hyde Pk., N.Y. 
Chicago SWitch, Chicago, III. 
Dat8-Control Systems, Danbury, Conn. 
Datacom, lric., Ft. Walton Bch., Fla. 
Dlgltron Corp., Norristown, Pa. . 
Elco, Willow Grove, Pa •. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
FAE Instr. Corp., Huntington Sta., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Frequency Sources, No. Chelmsford, 

Mass ............................................... p 1560 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Honeywell, Denver, Colo. 
Infodex, Inc., Waterbury, Conn. 
Inlronlcs, Inc., Newlon, Mass. 
Kahle Engrg. Co., Union City, N.J. 
Melcor Elctms. Corp., Farmingdale, N.Y. 
Mepco, Inc., Morristown, N.J. 
(NES) Nationwide Elctrn • .sys., Itasca, 

III. 
Optima Enclosures, Tucker, Ga. 
R_I Circuits, Inc., Totowa Boro, N.J. 

p 326,327 
AAI Corp., Baltimore, Md. 
Achrodyne Corp., Yorktown, Va. 
Acme Elec. Corp., Cuba, N.Y. 
Amperex Elctm., Slatersville, R.I. 
Ansley Div. ACllnc., PerkaSie, Pa. 
Applied Control Co., Fairfield, N.J. 
Applied Systems Corp., DetrOit, Mich 
A.R.F. Products, Inc., Boulder, Colo. 
Barger Corp., Sunnyvale, Cal. 
Barnes & Reinecke, Inc., Chicago, III. 
BECO Solid State Systems, Salem, Va. 
Belleville Elctrns. Co., Belleville, Mich. 
Bertan Assocs., Inc., Plainview, N.Y. 
Bio-Medical Elctrns., Inc., Rockville, Md. 
Broadview Inds. Corp., Hempstead, N.Y. 
Cambridge Memories, Inc., Newtonville, 

Mass. 
Centerline Specialties, Boulder, ColO. 
CGS Units, Inc., Rochester, N.Y. 
Chronomatic Div., Burbank,. Cal. 
Climatronics Corp., Hauppauge, N.Y. 
Cole Instr., Costa Mesa, Cal. 
ComGeneral Corp., Dayton, Ohio 
Computer Art Svc., New Hyde Pk., N.Y. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Cybermatics, Inc., Ft. Lee, N.J. 
Data Sys. Engrg., Anaheim, Cal. 
Data Technology Corp., Palo Alto, Cal. 
Dataloglc Sys., Inc., Merrimac, Mass. 
Dataprobe, Inc., So. Hackensack, N.J. 
Design Automation, Inc., Lexington, Mass. 
Desman Elctms., Rochester, N.Y. 
Diamond Repeater Co., Madison, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electro-Sonics Inc., Spofford, N.H. . 
Electronic Design Labs., Inc., Phila., Pa. 
Elgin Eictrns., Waterford, Pa. 
Engrg. Svcs., Madison, N.J. 
Estes Engrg. Co., Gardena, Calif. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
FJW Inds., Inc., Mt. Prospect, III. 
Flexible Circuits, Inc., Warrington, Pa. 
Foxboro Co., Foxboro, Mass. 
General Dynamics, San Diego, Cal. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
Goodyear Aerospace Corp., Akron, Ohio 
Halmar Elctms., Inc., Columbus, Ohio 
HMW Enterprises, Inc., Steelton, Pa. 
Hoagland Instr., Red Bank, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Indofex, Inc., Waterbury, Conn. 
Integrated Circuit Engrg., Phoenix, Ariz. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Interdyne Co., Los Angeles, Cal .. 
Int'!. Elctrn. Resch., Burbank, Cal. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Jettron Prods., Hanover, N.J. 
Johnson R. W. Co., Huntington Beach, Cal 
Joliet Control Corp., JOliet, III. 
Larson Aero Dev., Concord, Calif. 
Latronics Corp., Latrobe, Pa. 
Lehigh Valley Elctm., Inc., Fogelsville, Pa. 
Lehighton Elctrns., Inc., Lehighton, Pa. 
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Services, Design (cont'd) PRODUCT INDEX & DIRECTORY (Vol. 3) 
Macrodata. Chatsworth. Cal. , 
McNally Bros. Mach. & Gear. Mlpls .• Minn. 
Mechanical Technology. Inc .• Latham. N.Y. 
Megadyne Inds •• Inc •• Rochester. N.Y. ' 
Midland Standard Inc .• Elgin. III. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
Optical Inds •• Santa Ana. Cal. , 
Orion Prods. Co .• SUnnyvale. Cal. 
Parks. Henry Francis Lab .• Seattle. Wash. 
PhI\co-Ford Corp .• Washington. D.C. 
Phoenix Materials Corp .• Klttanning. Pa. 
Pickard & Bums Inc .• Undenhurst. N.Y. 

. PMC Designing. Cincinnati .. Ohio 
Ragen.Preclslon Inds .• Inc.. N.' Arilngton. 

N.J. 
Randtronics. Inc .• Palo Alto. Cal. 
Rei-Quai Assocs .• Bound Brook. N.J. 
Robertson Instr .• Azusa. Cal. ' 
Roblnson.Nugent. New Albany. Ind. 
Rogers Corp .• Rogers. Conn. 
Sage Labs. Inc" Natick. Mass. 
Singer - Tele-Signal. Woodbury. N.Y. 
Struthers Elctms. Corp., Mamaroneck. 

N.Y. 
Syntec Corp .• Austin. Tex. 
TACO Div .• Sherbume. N.Y. 
Technical Consultants Corp .• Ellington. 

Conn. 
Tekform Prods. Co •• Anaheim. Cal. 
Teledyne Adcom. Cambridge, Mass. 
Texas Instruments. Dallas. Tex. . 
TrI-Tronics Lab:. Euless. Tex. 
Unttron Inds. Corp .• Taipei. Taiwan. 

Republic 01 China 
Varo. Inc .• Texas Div .• Garland; Tex; 
Vestal Modem Design Corp .• Vestal. N.Y. 
Virginia Elctms. Co .• Inc .• Falls Church. 

Va. 
Vitro laboratories. Silver Spring. Md. 
Wheeler Lab. 01 Hazeltine Corp .• 

Greenlawn. N.Y. 
Xerox Data Sys .• EI Segundo. Cal 
Zaro Mfg. Co .• Burbank. Cal. 
Zonic Tech. LabS .• ' Cincinnati. Ohio 

Services, Electrical 
Measurement 

A1I-Tronlcs Inc., Westbury, N.Y ... p 1508 
Amerlc:sn Elctm. Labs., Inc~ Lansdale, 

P& I 

APllnstrs. Co~ Waltham" M.ss. 
AssocIated Testing Lab~ Inc., Wayne, 

N.J •• _M .. _.M •••••• _MMMMMM ... _ .... _ •• _M p.388 
Data-eontrol Systems, Danbury, Conn. 
Electro-Machanlcs Co., Austin, Tex. 

p4S2 
ErIe Tachnologlcal Prods. (EEM), Erie, 
P&, , 

Ganlsco Tech. Corp., Ganlstron DIY., 
Compton, Cal. 

Honeywell, Danver, Colo. 
Hopkins Engrg., San Femando, Cal. 

p 1519 
ITT Jennings, Dlv. Int'l. Telephone & 

TelegraPII Corp., San Jose, Cal. 
MstrIlI ~ Beach Grova, Ind. 
Rosa Engrg. Corp~ Campbell, Cal. 
Sprague Elec. Co., No. Ad.ms, M .... 
A & M Instrument,lnc., Great NeCk. N.Y. 
Amperex Elctm., Slatersville, R.1. 
Applied Control Co., Fairfield, N.J. 
AUL Instrs., Inc., Flushng. N.Y. 
Avco Meas. Standards Labs., Wilmington. 

Mass. 
Calitronlcs Corp., Yonkers, NY 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Dalsen Testing Corp., Glendale, Calif. 
Detroll Testing Lab., Detroll, Mich. 
DIttrnore-Frelll)uth Corp., Milwaukee, Wise.· 
Electricallnstr. Svc., Inc .• MI. Vernon, N.Y. 
Electrical Testing Labs .• Inc., New York, 

N.Y. 
Epoxylite Corp., S. EI Monte, cain. 
Esterline Angus DIY., Indianapolis, Ind. 
General Dynamics, San Diego, Cal. 
Hallmark Standards, Inc., MI. Vemon, N.Y. 
Halmar Elctms., Inc .• 'Columbus, Ohio 
HRB-SIngar, Inc., State College, Pa. 
Hughes Aircraft Co, Culver City. Cal. 
Inland Testing Labs., Inc., Morton Grove, 

III. 
Lockheed Elctms. Co., Watchung"N.J. 
Mechanical Technology. Inc., Latham, N.Y. 
National Astro Labs .• Burbank, Cal. 
N.Y. Testing Labs .• Inc., Westbury, N.Y. , 

.2086 

Ogden Technology Labs., Fullerton, Cal. ,Services, Engraving & 
Parks, Henry Francis Lab., Seattle, Wash. ' Profiling 
Philco-Ford corp., Washington, D.C. A k E I 'L I I d 
PMC Designing, Cincinnati .. Ohio c erman ngravers. nc., ong s an 

City. N.Y, , ,. 
Radiation Sys., Inc., McLean, Va. Acromark Co., El6rkeley His, N.J: 
RCA Service Co., Camden, N.J. Apahouser Corp. of N.E., Boston. Mass. 
,Rockwell Engrg. Co., Indianapolis. Ind. Avionics,' Ltd .• Nlagara~the-LakEl, Onl.. 
Sage Labs. Inc., Niltick. Mass. Can. 

~:~~~:;:~~ .• N:I~~;!~calil. Bell Co., Inc., Trussville, Ala. 
Best Mfg. Co., Kansas CitY, Mo: ' 

Spectrum Control, Inc., Fairview. Pa. Canrad Precision Inds .• Inc .• Pelham, N.Y. 
SSCO Standards Lab., Inc., DetrOit, Mich. Cryptographics. Inc., New York, N.Y. 
TACO Div., Sherburne, N.Y. Devco Engrg., W.Caldweli. N.J. . 
Teledyne Micronetics, San Diego, Calif. Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Tucker Elctrns. Co., Garland, Tex. Dura Plastics N.Y., Inc .• Westport, Conn .. 
Unitron Inds. Corp:, Taipei, Taiwan. Duramic Prods., Inc., Palisades Park; N.J. 

Republic of China " Eljay Corp., Columbia. Md. ' 
U.S. Testing Co., Inc., Hoboken. N.J. Elzee Metal Prods, Co .• Inc." Brooklyn. 
Westinghouse Elec. Corp., Pittsburgh, Pa. N.Y. 
Wheeler Lab. of Hazeltine Corp.. Engineered Plastics,lnc., Gibsonville. N.C. 

Greenlawn; N.Y. Eugene Engrg. Co .• Inc., Rockland, Mass. 
, Fisher & Crome, Inc., Philadelphia, Pa. 

Services" Encapsulation Franklin Fibre.Lamitex, Wilmington. Del. 
Airllyte Elctrns. Co., Bayonne, N.J. Hermes PlastiCS, Inc •• New York. N.Y. 
Amphenol Cadre Dlv., EndiCOtt, N;Y; Insulating Shapes. Inc .• Bronx, N.Y. 
AutomstlcColI, N_ Hyde Pk., N.Y. Kaiser CATV, Phoenix, Ariz 
Central. Elctms.,Milwaukee, Wisc.' '. Lehighton Elctrns., Inc .• Lehighton, Pa. 
Elctm. Molding Corp., WOonsocket, R;I. Master Engraving. East Paterson. N.J. 
Grayhll~ Inc., laGrange, ilL Matthews, Jas, & Co., Pittsburgh, Pa. 
Ractlfier'Comps. Corp., Freeport, N.Y. Maury MicrowavIlCorp ... Cucamonga, 
American Elec. 'Cable Co.; Holyoke, Mass. Calil. ' , , 
Anchor Alloys, Inc., Brooklyn. N.Y. Mechanical Engraving Co.; Inc .• Bronx. 
Anchor Metal Co., Inc., Brooklyn,N.Y, N.Y. 
Ansley Div. ACllnc., Perklisie. Pa. NIP Co .• Temple City. Calil. 
Argent Inds., Inc .• Dayton, Ohio, Pantographic Reproduction, Newington, 
Atlantic Instrs. Corp., Watertown, Mass. Conn. . 
Avionics, Inc., South Bend. Ind. " Photo Chemical Prods. Cal., Santa 
Avionics, Ltd., Niagara-on-the-Lake, Onl.. Monica. Cal. 

Can. . '. ' , . Seton Name Plate Corp., New Haven, 
Bacon Inds., Watertown. Mass. . Conn. 
Beman Mfg., I,nc .• New CumbE!~land, pa. TeCh-Etch, Ihc., Hingham, Mass" 
Boonton Molding Co., Inc .• Boonton,N.J. Western Coil & Elec .. Co., RaCine, Wisc. 
Cable Sys. & ~embly Co~, Inc.; Evere!), ' 
Mass., , Services, Environmental 

Consclidated Resistance,Sls .• Yonkers. T~stlng· 
N.Y. . '.' American Elctrn. Labs., Inc., Lansdale, 

Dittmore-Freimuth Corp., Milwaukee. Wise. PL 
Dynaloy, Inc., Hanover. N.J., . Associated Testing Labs., Inc., Wayne, 
Eastem ,Detta Corp .• Fair J.8wn. N.J. N.J .............. ".M ...... M .......... M .............. P 388 
Electrical Plestics Corp., Lyndhurst, N.J. Bendix Envirqnmti. SCi., Baltimore, Md. 
Eljay Corp .• Columbia. Md. Data..control Systems, Danbury, Conn. 
Emerson & Cumlng, Inc., Canton, Mass. Electro-Mechanics Co., Austin, Tex. 
Endicott Coil Co., Binghamton, N.Y.' ' ' P 452 
Epoxy Cast Elctm. Case Co., Yonkers, Grayhlll, Inc., laGrange, III~ 

N.Y. , ,', Melcor Elctms. Corp., Farmingdale, N.Y. 
Epoxy Plastic Molders, Irvington. N J Mepco, Inc., Morristown, N.J. 
Epoxylite Corp., S. EI Monte, Calif. Torwlco Elctrns., Inc., Lakewood, N.J. 
Estes Engrg. Co., Gardena, Calif. Abrams Instr .• Lansing, Mich. 
General Reliance' Div.; Dover, ,N.J; Amperex Elctrn .• Slatersville, R.1. 
Green Rectifier Corp .• Fair Lawn, N.J. Artech Corp.; Falls Church" Va. ' 
Hardman Inc., Belleville. N.J. ASCSys. Corp., ChiC!lgo, III. .. 
Hightemp Resins, Inc., Stamford, Conn; Atlas Electric Devices, Chicago, iii. 
Hughes Aircraft Co. Culver City, Cat,' AUL h'lstrs .• , Inc .• Flushng, N.Y." ' 
Isochem Resins Co., Lincoln, R.I. AvioniCs. Inc., South Bend. Ind .. 
Joy Mfg. Co .• New Phil a., Ohio Baganoll Assacs .• Inc., SI. Louis, Mo. 
K-Tech., Inc .• Framingham. MasS. 'Berry Controls, Watertown, Mass. 
K tr Ind I P rtl dO' Burlington Opers. Div., Burlington, Mass. 

en ox s., nc., 0 an, re:, Controlled Environment Equip. Corp., 
M-T Elctms. Co., San Leandro. Calif: Newton Upper Falls. Mass. 
Manger EleC. Co., Inc., Stamford; Conn. . Craig Sys. Corp .• Lawrence, Mass~ 
Maryland Lava Co .• Bel Air. Md. Dalmo Victor, Belmont. Calif. 
Mercury Elctms. Corp., York, pa. . Delse,; Test, irig CorP .• Glendaie, Calil. 
Mutron Corp., Brockton, Mass. 
National Beryllia Corp .• Haskell. N.J. Detroit Testing Lab., Detroit; Mich. 

, 'Device Seals. Inc., Sun Valley. Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. Dittrnore-Freimuth Corp., Milwaukee, Wisc. 
Paraplegics Mfg .• Bensenville, III. Electrical Testing Labs., Inc .• New York, 
Profile Elctrns.; InC., Concord,NoH. NY " 
Projects Unlimited. Inc., Dayton, Ohio . . . ., , 
Q S • 0 . N J Elctm. Comm., 'Inc.; St. Petersburg, Fla . 

. V .. , Inc., East range, .. Epoxylite Corp., S: EI Monte, Calil. 
Research Instr. Co'" Westbury. ,N.Y. Fairchild Space & Defense Sys .• Syosset, 
Rho Engrg. Co .• Los Angeles, Calif' N.Y.' 
Robinson-Nugent. New Albany. Ind. General Dynamics, San Diego, 'Cal. 
Santa Fe Mfg. Co., Bronx, N.Y. General Elec .• Baltimore, Md. 
Semicon Assoc., Inc., Lexington; Ky. Granite $tate Machine Co., Inc., 
SKG ASaocs., Inc., Boston, Mass. . Manchester, N.H .. 
Sparton Southwest, Inc .• Albuquerque, Halstrom TeCh. Prods .• Inc., San Diego, 

N.M. . ,," ..•. Calif. . 
Topper ,MIg. Co., Inc., Great "!eck, NY.. He(lT1eS'Elctrns., Dartmouth N.S .• Can. 
Twin City Metalseal, Inc .• Minneapolis, HRB·Singer, Inc., State College, Pa. 

Minn. " , Hughes Aircraft Co, Culver City, Cal. 
United American Metals Dlv., Brooklyn. Hughes Aircraft Co. Fullerton, Cal. 
N.Y.' • . Inland Testing Labs .• Inc., Morton Grove, . 

Unltron Inds. Corp .• Taipei. Taiwan, III. 
Republic of China Kaman Nuclear, Colorado Springs, Colo. 

U.S. Elctms., Lyndhurst. N.J. Lear Siegler, Inc., Elyria, Ohio 
Warren Comps. Corp., Warren, Pa. Lochart Inds .• Inc., Paramount. Cal. 
Whalite Mfg. Co., Montville. N.J. Lockheed Aircraft Svc .• Onl.. Cal. 

For addresses see YELLOW SECTION 

. Lockheed Elctrns. Co., Watchung, N.J. 
Mechanical Technology. Inc .• Latham, N.Y. 
Miller RA Inds., Inc .• Grand HaVen, Mich. 
NIP Co., Temple City. Calil. 
N.Y. Testing Labs., Inc., Westbury. N.Y. 
Ogden Technology Labs., Fullerton. Cal. 
Pennwalt Corp., Phila., Pa. 
Philco-Ford Corp., Washington. D.C. 
Plasmatlyne, Santa Ana, Calif. 
Q'y'S., Inc .• East Orange, N.J. 
RCA Govl. & Comm. Sys .• Moorestown. 

N.J. 
RCA Service Co .• Camden. N.J. 
Sanders. Assocs .• Nashua, N.H. 
Scho,ellel Instr, Corp., WestwOOd, N.J. 
Sparton Southwest. Inc .• Albuquerque. 

N.M. 
Spectrum Control, Inc .• Fairview. Pa. 
SSCO Standards Lab., Inc., DetrOit, Mich. 
Testing Equip. & Supplies Corp., Natick, 

Mass. 
U.S. Testing Co., Inc .• Hoboken, N.J. 
Varian Assocs .• Vacuum Div., Palo Alto. 

, Cal. ' 
Viewlex, Holbrook, N.Y. 
Webber Mfg. Co., Inc., Indianapolis",lnd. 

,Westinghouse Elec., Elmira, N.Y. 
WY,le Labs .• Et Segundo. Calif. 

Services, Film Badge 
Franklin Fibre-Lamitex. Wilmington, Del. 
Landauer, R.S., Jr. & Co., Glenwood, III. 
Nuclear·Chicago. Des Plaines. III. 
Nuclear Equip. Chem. Corp., Farmingdale. 

N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
U.S. Testing Co .• Inc .• Hoboken. N.J. 

'Services, Glass Blowing & 
Fabrication 

General Elec., Richmond Hgts., Ohio 
p 2811 

Bendix, Rochester, N.Y. 
Black Light Corp. Amer., San Gabriel, Cal. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Corning Glass Works, Lab. Prods. Dept., 

Coming, N.Y. 
Electron Technology, Inc .• Kearny, N.J. 
Fischer & Porter Co .• Warminster, Pa. 
Haydu Prods., Inc .• Opa Locka, Fla. 
Jersey Tech. Conslls., Morristown. N.J. 
Kahl Scientific Instr. Corp .• EI Cajon, Cain. 
Latronics Corp .• Latrobe. Pa. 
Richland Glass Co .• Inc .• Richland, N.J. 
Syncor Prods. Co., Inc .• Malden, Mass. 
Systems Resch. Labs., Dayton. Ohio 
Topper Mfg. Co., Inc., Great Neck. N.Y. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
Xenon Corp., Medford. Mass. 

Services, Hermetic Sealing 
American Elctm. Labs., Inc., Lansdale, 

PL 
Bendix, Franklin, Ind ..................... p 2756 
Electrospace Corp., Westbury 
Glass Tech., Newport Bch.; Cal. p 2632 
Accratronics'Seals Corp .• Burbank. Cain. 
Alberox Corp.; New Bedford. Mass. 
Alloys Unlimited, Inc., Encino. Calif. 
Associate General Labs .• Inc., ,Brookfield, 

III. 
Astro Seal, S. EI Monte, Cal. 
Basic Ceramics Inc., Hawthome. N.J. 
Ceramaseal. Inc., New Lebanon Center, 

N.Y. 
Connector Inds. Amer .• Cincinnati, Ohio 
Consolidated Ceramics & Metalizing, 

Flemington, N.J. 
Consolidated Resistance SiS., .Yonkers, 

N.Y. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Device Seals, Inc .• Sun Valley, Calil. 
Electrical Inds., Murray Hill, N.J. 
Elctrn. Seals, Van Nuys, Cal. 
Epoxy Cast Elctrn. Case Co., Yonkers, 

N.Y; 
Fansteel'lnc., N Chicago. III. 
Glass Beads Co .• Latrobe, Pa. 
Glasseal Prods. Co., Linden. N.J. 
Hughes Aircraft Co. Culver City. Cal. 
lsotronics, lric., New Bedford; Mass. 
Kinetron Corp., Asbury Park, N.J. 
Latronics Corp., Latrobe, Pa. 
Lundey Assocs., Inc., Waltham. Mass. 
Megadyne lods., Inc., Rochester, N.Y. 
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National Vacuum Platers, Inc., 

Philadelphia, Pa. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Research Instr. Co., Westbury, N.Y. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Sperry Eldm. Tube, Gainesville, Ra. 
Tekform Prods. Co., Anaheim, Cal. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
UnHron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Warren Camps. Corp., Warren, Pa. 

Services, High Vacuum 
American Elctm. Lalla., Inc~ Lansdale, 

Ps. 
Associated T88tlng Lalla., Inc., Wayn .. 

N.J. 
Aero Vac Corp., Troy, N.Y. 
Andonian Assocs., Inc., Waltham, Mass. 
Artech Corp., Falls Church, Va. 
Bendix, Rochester, N.Y. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Eastern Delta Corp., Fair Lawn, N.J. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Fredericks Co., Huntingdon Valley, Pa. 
Gardner Cryogenics Corp., Bethlehem, Pa. 
Granville-Phillips Co., Boulder, Colo. 
High Voltage Engrg. Corp., Burlington, 

Mass. . 
Hughes Aircraft Co, Culver Cnv, Cal. 
Inland Testing Labs., Inc., Morton Grove, 

III. 
Jersey Tech. Conslts., Morristown, N.J. 
Leybold-Heraeus, Monroeville, Pa. 
Materials Resch. Corp., Orangeburg, N.Y. 
Megadyne Inds., Inc., Rochester, N.Y. 
Middlesex Gen'l. Inds., Somerville, Mass. 
National Astra labs., Burbank, Cal. 
National Vacuum Platers, Inc., 

Philadelphia, Pa. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Norton Co., Newton, Mass. 
Pennwalt Corp .. Phil a., Pa. 
Twin City Metalseal, Inc., Minneapolis, 

Minn. 
Ultek Dlv., Palo Alto, Calif. 
Vacuum Equip. Div., Newton, Mass. 
Vacuum Inds., Inc., Somerville, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Zenith Optical Lab., Dobbs Ferry,.N.Y. 

Services, Hydraulic Assembly 
AAI Corp., Baltimore, Md .. 
Anchor Specialty Mfg., Teterboro, N.J. 
Auto Control Labs., Los Angeles, Calif. 
Dlttmore-Freimuth Corp., Milwaukee, Wlsc. 
Hughes Aircraft Co, Culver City, Cal. 
Inland Testing Labs., Inc., Morton Grove, 

III. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Western Coil & Elec. Co., Racine, Wisc. 
Zonic Tech. Labs., Cincinnati, Ohio 

Services, Mask Making' 
AIIQYS Unlimited, Inc., Encino, Calif. 
Artech Corp., Falls Church, Va 
Buckbee-Mears Co., St. Paul, Minn. 
Chemical Micro Milling Co, Camden, N.J. 
Conforming Matrix Corp., Toledo, Ohio 
DittInore-Freirnuth Corp., Milwaukee, WISe. 
EtchH, Inc., S. Hopkins, Minn. 
Itek Corp., Lexington, Mass.. • 
Kelm G.A. Mach. Works, Inc., Paterson, 

N.J. 
Mann, David W. Co., Burlington, Mass. 
Micro-Line, Jamestown, N.Y. 
Press-On Prods., Addison, III. 
Tech-Etch, Inc., Hingham, Mass. 

Services, 'Metalllzing 
Abesto Corp., Bloomfield, N.J. 
A1berox Corp., New Bedford, Mass. 
Alloys Unlimited, Inc., Encino, Calif. 
Mech Corp., Falls Church, Va 
Basic Ceramics Inc., Hawthorne, N.J. 
Bran-Shoe Co., Columbus, Ohio 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. , 
Craig Sys. Corp., Lawrence, Mass. 
Dell Optics Co., Inc., N. Bergen; N.J. 
Denion Vacuum, Inc., Cherry Hill, N.J. 
Device Seals, Inc., Sun Valley, Calif. 
Dllectrix Corp., Farmingdale, N.Y. 

Diltrnore-Frelmuth Corp., Milwaukee, Wisc. 
Eastern Delta Corp., Fair Lawn, N.J. 
E.B.L. Co, East Hartford, Conn. 
Elecpac Inc., Cary, III. 
Electro-Science Labs., Philadelphia, Pa. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa. 
Kldeo, Inc., Medford, N.J. 
Kinney Vacuum Co., Boston, Mass. 
Latronlcs Corp., Latrobe, Pa. 
Mechanical Technology, Inc., Latham, N.Y. 
Megadyne Inds., Inc., Rochester, N.Y. 
Metallized Prods., Norwalk, Conn. 
Metaplast Electrochemicals, Bronx, N.Y. 
MicrO-line, Jamestown, N.Y. 
National Vacuum Platers, Inc., 

Philadelphia, Pa. 
Norton Co., Newton, Mass. 
Pacific Universal Prods. Corp., Pasadena, 

Calif. 
Pennwalt Corp., Phila., Pa 
Plasmadyne, Santa Ana, Calif. 
Schweitzer, Peter J. Dlv., Lee, Mass. 
Sperry Elctm. Tube, Gainesville, Fla. 
Syneor Prods. Co., Inc., Malden, Mass. 
TICkle, Arthur Engrg. Works, Inc., 

Brooklyn, N.Y. 
Union Carbide, Indpls., Ind. 
UnHron IndS. Corp., Taipei, Taiwan, 

Republic of China 
Vacuum Equip. Div., Newton, Mass. 
Varian Assocs., Palo Alto, Cal. 

Services, Molding 
Elctm. Molding Corp., WoonllOcket, R.I. 
ITT Thermotech I~ Hopkins, Minn. 

p2768 
Thermotech Coli Forms .. Campa. Dlv., 

Hopkins, Minn. ___ ........ _ ... _ ..... _ p 2766 
Thermotech Plaatlcs, Co., Hopkins, 

Mlnn. 
Wilcox Proda. Co., Hopkins, Minn. 

p2768 
AAI Corp., Baltimore, Md. 
Argent Inds., Inc., Dayton, Ohio 
Beman Mfg., Inc., New Cumberland, Pa. 
Booker & Wallestad, Hopkins, Minn. 
Cable Sys. & Assembly Co., Inc., Everett, 

Mass. 
Chernelec Prods., Inc., Cherry Hill, N.J. 
Clover Inds. Div., Tonawanda, N.Y. 
Computer Camponents Int'l, Palm Beach 

Gardens, Fla. . 
Emeloid Co., Inc., Hillside, N.J. 
Epoxy Plastic Molders, Irvington, N J 
Grayhill Moldtronlcs, Inc., Downers Grove, 

III. 
Hardman Inc., Belleville, N.J. 
Kelm G.R. Mach. Works, Inc., Paterson, 

N.J. 
Litton Inds., Van Nuys, Calif. 
Maryland Lava Co., Bel Air, Md. 
Minnesota Rubber Co., Minneapolis, Minn. 
Pelmar Labs., Inc., Newtown, Pa. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Research Instr. Co., Westbury, N.Y. 
Robinson-Nugent, New Albany, Ind. 
Rostone Corp., Lafayette, Ind. 
Royallnds, EI Segundo, Calif 
Subminiature Instrs. Corp., Riverside, Calif. 
Unex Labs., Inc., Hathoma, Mass. . 
Unitron Inds. Corp., Taipei, Taiwan, 

Rapublic of China 
Warren Camps. Corp., Warren, Pa 
WhalHe Mfg. Co., Montville; N.J. 

Services, PlastiCS Fabrication 
American Elctm. Leba., Inc., LMad .... 

p& . 
Amphenot cadre Dlv~ Endicott, N.Y. 

P 2814 
Amphenol Salea DIY., Broadview, ilL 

p 2814 
Berg E1ctma., Inc., New Cumberland, 

Ps. 
ElectronIc Hardw8re, Jemalce, N.Y. 
Grayhlll, Inc., laGrange, ilL 
"-"linda. Corp., BI"OIIlI, N.Y. 
Parabam, Inc., Compton, Cal 
Scenbe Mfg. Corp., EI Monte, CaL 
Sevarna Operation, East Orange, N.J. 

p 2814 
AAI Corp., Baltimore, Md. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate E1ctms. Corp., Elyria, Ohio 
Ace Plastic Co., Inc., Jamacia, N.Y. 

Services, Silk Screening 
Acme Mfg. & Gasket Co., Philadelphia, 

Pa. 
Alloys Unlimited, Inc., Encino, Calif. 
Anchor Specialty Mfg., Teterboro, N.J. 
Apahouser Corp. of N.E., Boston, Mass. 
Applied DeSign Co., Inc., Tonawanda, N.Y. 
Atlas Fibre Co., Chicago, III. 
Aubin; A.E. Co., Glastonbury, Conn. 
Bell Co., Inc., Trussville, Ala. 
Best Mfg. Co., Kansas City, Mo. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Boonton Molding Co., Inc., Boonton, N.J. 
Budd Co., Philadelphia, Pa. 
Cadilac Plastics & Chems., DetrOit, Mich. 
Celestial Camps., Inc .. Covina, Cal. 
Central Plastics Dists., Chicago, III. 
Charnelec Prods., Inc., Cherry Hill, N.J. 
Chemplast, Inc., Wayne, N.J. 
Cameo Plastics, Inc., Richmond Hill, N.Y. 
Conap, Inc., Allegany, N.Y. 
Devco Engrg., W. Caldwell, N.J. 
Dllectrlx Corp., Farmingdale, N.Y. 
Dlttmore-Freirnuth Corp., Milwaukee, Wlsc. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Dynaloy, Inc., Hanover, N.J. 
Eljay Corp., Columbia, Md. 
Emelaid Co., Inc., Hillside, N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Epoxy Plastic Molders, Irvington, N J 
Estes Engrg. Co., Gardena, Calif. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Federal Mach. Co., Inc., Jersey City, N.J. 
Fischer & Porter Co., Warminster, Pa. 
Fisher & Crome, Inc., Philadelphia, Pa. 
Fluoro Plastics, Phila., Pa. 
Fluorocarbon Co., Anaheim, Cal. 
Franklin Fibre-Lam~ex, Wilmington, Del. 
Globe Plastics, Pomona, Cal. 
GTE Sylvania Inc., Warren, Pa. 
Haskon, Inc., Taunton, Mass. 
Hermes Plastics, Inc., New York, N.Y. 
Hoagland Inslr., Red Bank, N.J. 
Honeywell; Aerospace & Def., 

MinneapoliS, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Keystone E1ctms. Corp., New York, N.Y. 
Laminated Fabricators, San' Bruno, Calif. 
laminated Sheet Prods., Millbury, Mass. 
Lockheed Aircraft Svc., Onl., Cal. 
M-T Elctms. Co., San Leandro, Calif. 
Maryland Lava Co., Bel Air, Md. 
Matthews Resch .. Inc., Alexandria, Va. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. . 
Midwest Molding & Mfg. Co., Gurnee, III. 
Miller R.A. Inds., Inc., Grand Haven, Mich. 
Minnesota Rubber Co., Minneapolis, Minn. 
NIP Co., Temple City, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nuclear Supply Co., Washington. D.C. 
NVF Co., Yorklyn, Del. 
NY-Glass Plastics, Paramount, Calif. 
Nylogrip Prods: Co., Waltham, Mass. 
Nylomatic Corp., Morrisville, Pa. 
Omega Labs., Inc., Rowley, Mass. 
Pantographic Reproduction, Newington, 

Conn. . 
Pennwalt Corp., Phila .. Pa. 
Permon~e Mfg. Co., Chicago, III. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Plastic Assocs., Inc., Inwood, N.Y. 
Richardson Co., Des Plaines, III. 
Robinson-Nugent, New Albany, Ind. 
Rogers Corp., Rogers, Conn. 
Rostone Corp., Lafayette. Ind. 
Royallnels, > EI Segundo, Calif 
Satan Name Plate Corp., New Haven, 

Conn. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Shigoto Inds., Ltd., New York, N.Y. 
Sparta Mfg. Co., Dover, Ohio 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Subminiature Instrs. Corp., Riverside, Calif. 
Teledyne Mecca, Houston, Tex. 
Textool Prods., Inc., Irving, Tex .. 
Thiokol Chemical Dlv., Trenton, N.J. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Trl-Dex Co., Visalia, Calif. 
Unex Labs., Inc., Hathoma, Mallll. 
Viz Mfg. Co., Philadelphia, Pa. 

Vlchek Plastics Co., Middlefield, Ohio 
Warren Comps. Corp., Warren, Pa. 
Western Coil & Elec. Co., RaCine, Wisc. 
Whalite Mfg. Co., Montville, N.J. 
Whittaker Corp., Los Angeles, Cal. 
Winzeler Mfg. & Tool Co., Chicago, III. 

Services, Plating-See Vol 1 

Services, Qualiflcatlon-See 
Services, Environmental 
Testing 

Services, Rental, Electronic 
Instrumentation 

Data-Control Systems, Danbury, Conn. 
Datacom, Inc., Ft. Walton Bch., Fla. 
Genlsco Tech. Corp., Genlstron Div., 

Compton, Cal. 
TektroniX, Inc., Beaverton, are. 
A & M Instrument, Inc., Great Neck, N.Y. 
Ampex Corp., Redwood City, Calif. 
Continental Rentals Div., Bedford, Mass. 
Hughes Aircraft Co, Culver City. Cal. 
International Scanatron Sys., Wyandanch. 

N.Y. 
Leader Instr. Corp., Long Island City, N.Y. 
Microwave Div, Nashua, N.H. 
National Astra Labs., Burbank, Cal. 
N.Y. Testing Labs., Inc., Westbury, N.Y. 
Rental Elctrns., Gaithersburg, Md. 
Sunshine Sci. Instrs., .Inc., Philadelphia, Pa. 
3M Co., SI. Paul, Minn. 
Tucker Elctrns. Co., Garland, Tex. 

Services, RFI Measuring-See 
Services, Electrical 
Measurement 

Services, Silk Screening 
Douglas ElectroniCs, Inc., San Leandro, 

Cel ...... _ ...... _ ................................... P 1303 
LVC Ind's., Inc., Corona, N.Y. 
Multltech Mlcroelctrns., Monterey Pk., 

Cal. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Alloys Unlimited, Inc., Encino, Calif. 
Apahouser Corp. of N.E., Boston, Mass. 
Artech Corp., Falls Church, Va. 
Avionics, Ltd., Niagara-on-the-Lake, Onl.. 

Can. 
BECO Solid 'State Systems, Salem, Va. 
Bell Co., loc., Trussville, Ala. . 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Centerline Specialties, Bouider, Colo. 
Conductorlab, Inc., Groton, Mass. 
Decalcraft, Hatfield. Pa. 
Devco Engrg., W. Caldwell, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dura Plastics N.Y., Inc., Westport, Conn. 
Electro-Science Labs., Philadelphia, Pa. 
Electro-Sonics Inc., Spofford, N.H. 
Elgi.n Elctrns., Waterford, Pa. 
Eljay Corp., Columbia, Md. 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Emeloid Co., Inc., Hillside, N.J. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Flexible Circuits, Inc., Warrington, Pa. 
GM Nameplate, Inc., Seattle, Wash. 
Graphtex Inc., Lodi, NJ 
Hughes Aircraft Co, Culver City, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Lehighton Elctrns., Inc., Lehighton, Pa. 
Uberty Mirror Div., Brackenridge, Pa. 
M-T Elctrns. Co., San Leandro, Calif. 
Mac Panel Co., High Pl., N.C. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Mid-West Metal Prods., Kansas Cnv, 

Kans. 
Mobil Elctrns., Inc., Anderson, Ind .. 
NIP Co., Temple Cnv, Calif. 
Norgus Silk Screen Co., Inc., Clifton, N.J. 
PermonHe Mfg. Co., Chicago, III. 
Photo Chemical Prods. Cal., Santa 

Monica, cal. 
Seton Name Plate Corp., New Haven, 

Conn. . 
Silleocks-Miller Co., Maplewood, N.J. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Techron Corp., Boston, Mass. 
Tri-Tronics Lab., Euless, Tex. 
Western Coil & Elec. Co., RaCine, Wisc. 
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Services, Silk Screening (cont'd) 
Zero Mfg. Co., Burbank, Cal. 

Services, Tower Erection & 
Maintenance-See Vol 1 

Services, Training Aids 
AAI Corp., Baltimore, Md. 
Applied Control Co., Fairfield, N.J. 
Austin Elctrns., Roselle, N.J. 
Avco Corp., Cincinnati, Ohio 
Barger Corp., Sunnyvale, Cal. 
Barnes & Reinecke, Inc., Chicago, '111. 
Collins Radio Co., Dallas, Tex. 
Digiac Corp., Plainview, N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Electraid, Inc., Cambridge, Mass. 
Film Assocs., Inc., Dayton, Ohio 
General Dynamics, San Diego, Cal. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Lockheed Aircraft Svc., Onl., Cal. 
Lockheed Aircraft Svce., Special Devices 

Div., Ontario, Calif. 
Norgus Silk Screen Co., Inc., Clifton, N.J. 
Parks, Henry Francis Lab., Seattle, Wash. 
Philco·Ford Corp., Washington, D.C. 
RCA Service Co., 'Camden, N.J. 
Reflectone, Inc., Stamford, Conn. 
Rel·Qual Assocs., Bound. Brook, N.J. 
Sands, Leo G. & Assocs., Inc., New York, 

N.Y. 
Technical Consultants' Corp., Ellington, 

Conn. 
Viewlex, Holbrook, N.Y. 

Services, Vibration Surveys 
American Elctrn. labs., Inc.; Lansdale, 

Pa. 
Aasoc/ated Testing L8bs., Inc., Wayne, 

N.J ...... _............................................ P 388 
Data-Control Systems, Danbury, Conn. 
Dytron/cs Co., Columbus, Ohio 
Teledyne 'Geotech, Dallas, Tex. 
Torw/co Elctrns., Inc., Lakewood, N.J. 
Avco Corp., Cincinnati, Ohio 
Detroit Testing Lab., DetrOit, Mich. 
Hughes Aircraft Co, Culver City, Cal. 
Inland Testing Labs., Inc., Morton Grove, 

III. 
IRD Mechanalysis, Inc., Columbus, Ohio . 
Lockheed Elctrns. Co./ Watchung, N.J. 
Mechanical Technology, Inc., Latham, N.Y. 
N.Y. Testing·Labs., Inc., Westbury, N.Y. 
U.S. Testing Co., Inc., Hoboken, N.J. 
Westinghouse Elec .. Elmira, N.Y. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Wyle Labs., EI Segundo, Cain. 

Services, Waveform Analysis 
American Eletrn. Labs., Inc., Lansdale, 

Pa. 
Associated Testing Labs., Inc., Wayne, 

N.J. .................................................... P 388 
HRB·Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Lockheed Elctrns. Co., Watchung, N.J. 
Petty Geophysical Engrg., San Antonio, 

Tex. 
Signatron, Inc., Lexington, Mass. 
Weston Instruments, Inc.,.Newark, N.J. 

Services, Wire Cutting & 
Stripping 

Amphenol Cadre D/v., EndiCOtt, N.Y. 
Art Wire & Stamping Co., Cadar Knolls, 

N.J. 
Daburn Eletrns. & Cable Corp., Bronx, 

N.Y. ; 
Dearborn Wire & Cable Co., Rosemont, 

III 
Drake Mfg., Harwood Hgts., III. 
Saxton Prods., Congers, N.Y. 
Scanbe Mfg. Corp., EI Monte, Cal 
Aircraft & Elctm. Spec.; Plainfield, Ind. 
American Elec. Cable Co., Holyoke, Mass. 
Auricord, Long Island City, N.Y. 
Avionics, Inc., South Bend, Ind. 
Beman Mfg., Inc., New Cumbarland, Pa. 
Cable Sys .. & Assembly Co., Inc., Everett, 

Mass. . 
CalHornia Fine Wire, Grover City, Cal. 
Cambridge Thermionic, Cambridge, Mass 
Chronomatic Div., Burbank, Cal. 
Cole Instr., Costa Mesa, Cal. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Eby Sis. Co., Jamaica, N.Y. 

Eraser Co., Syracuse, N.Y. 
Estes Engrg. Co., Gardena, CaIH. 
Excel Specialty Corp., Chicago, III. 
Gao Space, Houston, Tex .. 
Gray Resch .. & Dev. Co., E. Hartford, 

Conn. 
Halmar Elctms., Inc., Columbus, Ohio' 
Haydu Prods., Inc., -opa Locka, Fla. 
Hi'Lo Mfg. Corp., Chicago, III. 
Hobson Bros., Inc., Chicago, III. 
Holyoke Wire & Cable, Holyoke, Mass. 
Joliet Control Corp., Joliet, III. 
Keiser's Inds., Inc., Mt. Holly Springs, Pa. 
Kentrox Inds., Inc., Portland, Ore. 
M·T Elctrns. Co., San Leandro, Calif. 
Manger Sec. Co., Inc., Stamford, Conn. 
Maryland Lava Co., Bal Air, Md. 
Merco Prods. Co., Inc., Eugen!!, Ore. 
Mercury Elctrns. Corp., York,. Pa. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Mid·West Metal Prods., Kansas City, 

Kans. 
Mutron Corp., Brockton, Mass. 
Pacific Electricord, Gardena, Cal. 
Paraplegics Mfg., Bensenville, III. 
Permonite Mfg. Co., Chicago, III. 
Projects Unlimited, Inc., Dayton, Ohio 
Ram Meter, Inc., Ferndale, Mich. 
Seven Assocs., Sunnyvale, Calif. 
Syntec Corp., Austin, Tex. 
Tricraft Prods., Chicago, III. 
Varied Ind'i. Prods., Inc., Paterson, N.J. 
Virginia Elctms. Co., Inc., Falls Church, 

Va. " 
Waters Instrs., Inc., Rochester, Minn 
Whistler Elctrns., Inc., Northridge, Cal. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Wiring Services Co, SantaAna"Cal. 

Services, Wire Wrapping' 
Amphenol Cadre Dlv., End!COtt, N.Y. 

. P 2814 
Amphenol Sales DIY., Broadview, III, 

p 2814 
Augat Inc., Attleboro, M~. 
Elco, Willow Grove; r' ' ........... _. p 2624 
Eletrn; Engrg. Co. Cal., Santa Ana, Cal.". 
ElFAB Crop., Dallas, Tex '. 
Scanbe Mfg. Corp., EI Monte, Cal. 

p2324 
Severna Operation, East Orange, N.J.' 

P 2814 
American Elec. Cable Co., Holyoke, MaSs. 
Austin Elctrns., Roselle~ N.J. 
Cambridge Thermionic, Cambridge, Mass 
Cole Instr.,Costa Mesa, Cal. 
Data Technology Corp., Palo Alto, Cal. 
Gardner·Denver Co., Quincy, III. 
Gettys Mfg. Co., Racine, Wisc. 
Halmar Elctms., Inc., Columbus, Ohio 
Holyoke Wire & Cable, Holyoke, Mass. 
Hughes Aircraft Co, Culver City, Cal. • 
Interdyne Co .• Los Angeles, Cal. ' 
Kentrox Inds., Inc., Portland, Ore. 
Lane Inds., North Hollywood, CaIH. 
Malco Mfg. Co.; Chicago, III. 
Midland Standard Inc., Elgin, III. 
Raytheon Co., Lexington, Mass.' 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
Robinson-Nugent, New Albany, 100: 
Syntec Corp., Austin, Tex. 
Varied Ind'i. Pi-ods.; Inc., Paterson, N.J. 
Viking Inds., Inc., Chatsworth, Calif. 
Waters Instrs., Inc., Rochester, Minn 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Wiring Servic8s Co, Santa Ana, Cal. 
Xerox Deta Sys., EI Segundo, Cal 

Servo Analyzers-See' 
Analyzers, Servo-Vol 2 

Servo Control8-'-See Controls, 
Servo System-Vol 2 

Servo Dampers-See 
Dam~ers, Servo-Vol 2 

Servo Indlcators-See 
Indicators, Servo-Vol 2 

Servo, Motors-See Motors, 
Servo-Vol 2 

Servo Multipllers-See 
Multipliers, Servo-Vol 2 

PRODUCT INDEX & DIRECTORY (Vol. 3) 

Servo, Repeaters-See 
Repeaters, Servo-Vol 2 

Servo Systems-See Vol 2' 

Servo Testers-See Testers; 
Servo-Vol 1 

Shaft Couplings-See 
Couplings, Shaft-Vol 2 

Shaft Encoders, Shaft 
Positlon-'-Vol1 

Shafts & Adapters, " 
Flexible-Also See 
Couplings, Shaft-See VOl, ,2 

Shafts, Rlgld7Also See' . 
Couplings, Shaft-See Vol 2 

Shafts, Threaded 
Daburn Eletrns. & Cable Corp., Bronx, 

N.Y. 
Abbott.l?rods., Inc., College, Point, N.Y. 
Advance Gear & Mach., Los Angeles, CaL 
Birnbach Co., Inc., Freeport, N.Y. 
Granite State Machin!! Co., Inc" 

Manchester, N.H. 
Helilronics Corp., Newark, N.J. '. 
Jan Hardware Mfg. Co., Inc., long Island 

City, N.Y. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
PIC Design Corp., Ridgefield .. COlln. ", 
Star Stainless Screw Co., Totowa; N.J .. 
Sterling InSIr:, New Hyde P~., NY , . 
Stock Drive Prods., New Hyde Pk., N.Y. 
Torrington Co., Torrington, Conn. 

Shake Tables-See Vibration 
Test Systems-Vol 1 

Shells, Encapsulatlon-See 
Cups, Encapsulation 

Shelters, Outdoor Equipment 
-See Laboratories, Mobile &, 
Field-Vol 1 

Shields, 'Cathode~Ray Tub ...... · 
See Vol 2 ' 

Shlelds,Coll 
Caddei-Burns Mfg. Co., Inc., Mineola, N. 

Y. 
Millen, James Mfg., Malden, Mass. 
Miller, J.W. Co~ Compton, Cal. 
Perfection Mica Co., Bensenville, ilL 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Eagle Magnetic· Co., Indianapolis,lnd, 
Kinetron Corp., Asbury Park, N.J. 
Mirro Aluminum Co., Manitowoc, Wisc. 
Precision Paper Tube Co., Wheeling, III. 
Staver Co., Inc., Bay Shore, N.Y. 
Tapecon, Inc., Rochester, N.Y .. 

Shields, Corona 
Rowe Inds" Dlv., Toledo, Ohio 
Ceramaseal, Inc., New Lebanon Center; 

N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc, 
Fansteellnc., N'Chicago, '111. 

Shields, Electrostatl~ee 
Shields, Tube--Vol2 

Shields, Heat-See Tube Heat 
Dissipators-Vol2 

Shields, Indicator Light 
Drake Mfg., Harwood Hgts., III. 
Metex Corp., Edison, N.J. 
Precision Paper Tube Co., Wheeling, III. 
Resiilite Corp. Div., Wheeling, III 
Staver Co., Inc., Bay Shore, N.Y.' 

Shlelds,Magnetlc 
Arnold Engrg. Co., Mllrengo, III. 
Electro-MechaniCS Co~ Austin, Tex. 

'" 

p452 
Inter-Tech, Grp., Inc., 

Irvlngton-on-Hudson," N.Y ........ _. p:2759 
Millen, James Mfg., Malden, Mass., 

. p 2762,2763 
Perfect/on Mica Co., BensenVille, III. 

p 2003,2764 
Tohoku MetallndL, Ltd., Tokyo, Japan 
Victor Wire & Cable, LA., Cal. 
Ainslie Corp., S. Braintree, Mass. 

Aircraft & Elctm. Spec., Plainfield, Ind. 
American Silver Co: Div., Flushing, N.Y. 
Amuneal Mfg. Corp., Philadelphia; Pa. 
ATV Research, Dakota City, Neb. 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Chemical Micro Milling CO,Cami:ien, N.J. 
Consolidated Prods., Gardena, Calif. 
Eldre Comps., Inc., Rochester, N,Y. 
Estes Engrg; Co., Gardena, Calif. 
-Int'l. Elctrn. Resch., Burbank, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kinetron Corp., .Asbury Park, N.J. 
LectroMagnetics, Los Angeles, Cal. 
Lindgren, Erik A. & ·Assoc., Chicago, III. 
Magnetic Core Corp., Newburgh, N.Y. 
National Moldite .. Newark, N.J. 
Permaluster, Inc., Burbank, Cain. 
Ray Proof Corp., Norwalk, Conn. 
-Russell lrids.: Inc:, Lynbrook,"N.Y. 
Tapecon, Inc., Rochester, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa' 
, Barbara, Cal. ' 
Zippertubing CO.,.Los Angeles, Calit 

Shields, Nuclear' Radlatlon-
See Vol 1 

Shields, R-r=-Also See 
Gaskets, Shielding, R-F 

GenlBco Tech. Corp., Gen/stron Dlv., 
Compton, Cal ..... ; ................. p 1514,1515 

HoneyWell~ Denver, Colo. 
Instrument Spec/altles, Lltt!e Falls, N.J. 

p 2761 
Mclean Eng,g. lllba., Prlncetorj Jetn., 

N.J: " 
VectorEietrn. Co., Inc.; Sylmar, Cal. 
Victor Wire & Cable, L.~, Cal. ' 
Allaco Prods.; Brairitree:Mass. 
Alloys Unlimited,lnc., Encino, Calif .. 
APM HexsealCorp., Englewood,IiI.J. 
Braun, H., Tool & Ihstr. Co., Hawthorne, 

N.J. ' ", . 

Burlington Opers. Div., Burlington; Mass. 
ChomeriCs .. lric.,-Woburn, Mass. 
Consolidated Prods., Gardena, Calif. 
Core-Tronics, Inc., Orange,N:J. 
'Custom Comps:, Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Custom Materials, Inc., Ghelmsford, Mass. 
'EmerSon & Cuming', Inc., Canton, Mass. 
Estes Engrg. Co., Gar<!ena, Calif. 
Evaporated Coatings, Inc., Huntingdon 

Valley, Pa.. . 
Glenair, Inc., Glendale, Calif. 
Hoffman Engrg. Co., Anoka, Minn. 
lcore, Inc., S¥ta Clara, Cal. 
Int'l. Elctm, Resch., Burbank, Cal. 
LectroMagnetlcs, Los Angeles, Cal. 
Liberty Mirror-Div., Brackenridge, Pa .. 
Lindgren, Erik A & Assoc., Chicago, III. 
Metex Corp., Edison, N.J. . 
Microwave AssoCs., Inc., Burlington,·Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. ' 
Pioneer Metals, Inc.,Harrodsburg, Ky. 
Ray Proof Corp., Norwalk, Conn. 
Royal Inds,' EI SeQundo, Calif .. 
Russell Inds.; Inc., Lynbrook. N.Y. 
Spectrum Control, Inc., Fairview, Pa. 
Staver CO.,lnc.,Bay ShOre, N.Y. 
Tapecon, Inc., Roctiester, N:Y. 
Technic81 Wire Prods., Inc.; Cranford, NJ 
Technical Wire Prods., Inc:, Santa 
. Barbara, Cal. ' . 
'3M Co., St: Paul, Minn. 
Zippertubing Co., Los Angeles, Calif. 

Shields, Swltch-See Vol 2 

Shields, Transfqrmer 
Arnold Engrg. Co., Marengo, III. 
Inler-Tech. Grp., Inc.~ 

Irv/ngton-on-H!ldBOn, N.Y ... __ .... p 2759 
PerfeetionMlca Co., Bensenville, III, 
Ainslie Corp., S. Braintree, Mass. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Eagle Magnetic Co.; Indianapolis, 'Ind. 
Jan Hardware Mfg. Co., Inc., Long· Island 

City,N.Y. . 
Kinetron Corp., Asbury Park, N.J. 
LectroMagnetics, Los Angeles, Cal. 
MSl Steel Co.~ Chicago, III. 
Russell Inds., Inc:, "Lynbrook, N.Y. 
Staver Co., Inc.;Bay Shore, N.Y. 
Tapecon, lric:, Rochester, N.Y. 
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Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 

Shields, Tube-See Vol 2 

Shields, Wire-See Braid, 
Cable & Wire Shielding . 

Shifters, Phase, Microwave-
See Vol 2 . . . 

Shifters, Phase, R-F-
See Vol 1 ' 

Shifters, Phase 60;400 CPS:... 
See Vol 1 . 

Shipping Contalners-See 
Containers, Metal & " 
Fiberglass, Shipping 
(Reusable) 

Shock Mounts-See Mounts, 
Shock 

Shock Testers-See Testers, 
Shock-Vol 1 ' .. 

Shorting Bars-See Bars .. 
Shorting 

Shredders, Paper-See Paper . 
Shredders· . 

Shrinkable Plastics &' 
Elastomers-See Caps, 
Forms & Tapes, Heat 
Shrinkable"Also See Tubing, 
Heat Shrinkable 

Shunts, Meter-See Vol 1 

Shutters, Microwave-. 
See Vol 2 

Signal Averagers,-See . 
Averagers, Signal-Vol 1 

Signal Conditoners & . 
Equipment-See Vol 1 . 

Signal Tracers---:See Testers, 
Signal Tracing"":"Vol 1 

Silica, Fused 
Amersi!, Inc., Hillside, N.J ............. p.2816 
Engelhard Minerals & Chem., Murray 
.HIII, N:J. . 

General Elec., Rfchmond Hgts., Ohio 
Bram Melallurgical-Chem., Phil a., Pa. 
Coming Glass Works, Tech. Rrods: Div.;' 

Corning, N.Y. ' 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Dell Optics Co., .Inc., N. Bergen, N.J. 
Dynasil Corp. America; Be,lin, N J ' 
o & S Research, Inc" Riverton, N.J. 
Quartz & Silice, Paris Be, France 
S & S Optical Co., Inc., Ft. Wayne; Ind, 
Syncor Prods. Co., Inc., Malden, Mass. 
Thermal Amer. Fused Quartz, Montville, 

N.J. . , 

Silicon Semlconductor~See 
Diodes; Transistors-Nol.2 

Silicone Insulators & 
Insulation-See Insulating 
Compounds, Silicone , 

Sillcon'e Rubber-See .Rubber, 
. Silicone '. 

Silk Screen Processing . 
Servlces-See Services, Silk 
Screening 

Si~ulators, Line-See Vol 1 

Simulators,Motion-See, Vol 1 

Simulators; Radar-See Vol 1 

Simulators, Solar-See Solar 
Simuiators..:-Vol 1 

Simulators & Trainers
See Vol 1 

eem/1971 (Vol. 3) 

Sinks, Heat-See Transister & 
Diode Heat Dissipators; Tube 
Heat Dissipators-Also See . 
Heat Sinks, Soldering-Vol 2 

Sleeves-SeeTl,lbing 

Slide Rules (Circuitry 
Computing) 

Miller Dial, EI'Monte, Calif. 
Pickett Industries,. Inc., Santa Barbara, 

Calif. 
Techni-Tool, Inc., Philadelphia, Pa. 

Slides, Cabinet & Chassis 
ACOC Elctrns., Oceanside, Cal. 
Cabtron Corp., Chicago, III ........... p 2314 
GC Elctrns., Rockford, III. 
Lambda EIc1rns., Melville, N.Y. 
Optima Enclosures, Tucker, Ga. 
Preml.er Metal Prods. Co., Bronx, N.Y. 
Scanbe Mfg. Corp., EI Monte, Cal. 

p 2324 
Stantron, No. Hollywood, Cal ..... p 2325 
Accuride Div., Santa Fe Springs, Calif. 
Acro Prods. Corp., Chicago, III. 
Amco Engrg. Co., Chicago, III. 

,Bames Engrg. Co., Santa Ana, Calif. 
Bud Radio, Inc., Willoughby, Ohio 
Chassis-Trak, Inc., Indianapolis, Ind. 
Data Technology Corp., Palo Alto, Cal. 
Donnelly Mfg. Co., Waltham, Mass. 
Eugene Engrg. Co.: Inc., Rockland,Mass. 
Grant Pulley & Hardware Co., W. Nyack, 

N.Y. 
Gries Reproducer Co., New Rochelle, N.Y. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Ingersoll Proils., Chicago, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Par-Metal Prods. Div., Brooklyn, N.Y; 
Vent-Rak, Inc., Indianapolis, Ind. . 
Watson Mfg. Co., Inc., Jamestown, N.Y. 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co ... Burbank, Cal. 

Sliding Loads, Microwave
See Vol 1 

Slip & Shaker Tables-See 
Vibration Test Systems-' 
Vol 1 ' 

Slip-Rings & Assemblies
See Vol 2 

Slotted Lines, Microwave-
See Vol 1 ' 

Smith Chart Impedance 
Plotters, Automatic
See Vol 1 

Smoke Indicators-See Fire 
Detection & Fighting 
Equipment-Vol 2 

Snips-See Wire Gutters-
Vol 1 

Socket Adapters , 
Augatlnc., Attleboro, Mass. ........ P 1536 
Barnes Corp., Lansdowne, Pa, 
Connector Corp., Chicago, III ..... P 2612 
EBY, Hugh H. Co., Phlla., Pa, ...... p 2620 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC EIc1rns., Rockford, III. 
Pomona EIc1rns. Co., Inc., Pomona, Cal. 

p 2666 
~ye Inds., Inc., Mamaroneck, N.Y. 

p 2708 
Sealectro Corp., Mamaroneck, N.Y. 
Showli Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N,Y. 
Vec10r Elctrn. Co., Inc., Sylmar, Cal. 
Air-O-Tronics Prods.; Morrisville, N.Y;' 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cinch Mfg. Co., Elk Grove Village, III. . 
Connectron Corp., Van Nuys, Cal 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eby Sis. Co.: Jamaica, N.Y. ' 
Epoxy Plastic Molders, Irvington, N J 
IFE Div, E Providence, R.I. 
Kings Elctrns., Tuckahoe, N.Y, 
Leviton Mfg. Co., Inc., Brooklyn, N.Y.' 

Loranger Mfg. Corp., Warren, Pa. 
Phelps Dodge Comm., North Haven, 

Conn. ' 
Robinson-Nugent, New Albany, Ind. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Schoeffel Instr. Corp., Westwood, N.J. 
Staffall, Inc., Providence, R.I. 
Textool Prods., Inc., Irving, Tex. 

Sockets, . Breadboard-
See Vol 2 

Sockets, CapaCitor 
Berg Elctrns., Inc~ New Cumberland, 

Pa, 
EIc1rn. Molding Corp., Woonsocket, R.I. 
Cinch Mfg. Co., Elk Grove Village, III. 
Epoxy Plastic Molders, Irvington, N J 

Sockets, Crystal-See Vol 1 

Sockets, Dlode-See Vol 2 

Sockets, Integrated Circuit-
See Vol 2 ' 

Sockets, Lamp & Lamp 
Assemblies-See Vol 2 

Socket, Miniature & 
Subminlature-See Sockets, 
Diode; IC; Transistor-Vol 2 

Sockets, Relay-See Vol 2 

Sockets, SCR-See Vol 2 

Sockets, Test 
Amphenol Ind'i. Dlv., Chicago, III. 
Augatlne., Attleboro, Mass ......... P 1536 
Barnes Corp., Lansdowne, Pa .. _. P 2591 
Berg Elctms., Inc., New Cumberland, 

Pa. . 
EBY, Hugh H. Co., Phlla., Pa ....... p 2620 
EIc1rn. Molding Corp., Woonsocket, R.I. 
Hughes Aircraft Co., Connecting 

Devices, Newport Beach, Cal 
Johnson Eo F. Co., Waseca, Mlnn, 
Pomona Elctrns. Co., Ine., Pomona, Cal 

p 2662 
Program Data Co., Torrance, Csi. 
Rye Inds., Inc., Mamaroneck, N.Y. 

p2709 
Sealec1ro Corp., Mamaroneck, N.Y. 
Smith, Herman H., Inc., Bklyn., N:Y. 
Vec10r Elctrn. Co., Inc., Sylmar, Cal 
Abacus Elctms. Oorp., Dobbs Ferry, N.Y. 
Accurate Elctms. Corp., Elyria, Ohio 
Azimuth Elctrns., San Clemente, Cal. 
Cam-Lok Div., Cincinnati, Ohio 
Chemelec Prods., Inc., Cherry Hill, N.J. 
Connectron Corp., Van Nuys, Cal 
Eby Sis. Co., Jamaica, N.Y. 
Electraid, Inc., Cambridge, Mass. 
Fabri-Tek, Inc., Minneapolis, Minn. 
Hypertronics Corp., Watertown, Mass. 
IFE Div, E Providence, R.I. 
Industrial Elctrn. Hardware, New York, 

N.Y. 
Jettron Prods., Hanover, N.J. 
Loranger Mfg. Corp., Warren, Pa. 
Photologic Co., Orange, Cal. 
Pylon Co., Inc., Attleboro, Mass. 
Robinson-Nugent, New Albany, Ind. 
Solatron Enterprises, Inglewood, Calif. 
Texlool Prods., Inc., Irving, Tex. 
U.S. Terminals, Inc., Cincinnati, Ohio 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Sockets, Translstor
See Vol 2 

Sockets, Transmitting & 
Industrial Tube-See Vol 2 

Sockets, Tube-See Vol 2 

Sockets, Vlbrator-See Vol 2 

Solar Cells-See Cells, 
Photolioitaic-Vol 2 

Solar Simulators-See Vol 1 

Solder (All Types) 
Clrcon Corp., Goleta, Cal. 
Consolidated Reac1lve Metals, 

Mamaroneck, N.Y. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 

For addresses see YELLOW SECTION 

Soldering Accessories 
Muilicore Sis. Corp., Westbury, N.Y. 

P 2942 
Alloys Unlimited, Inc., Encino. Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
American Silver Co. Div., Flushing, N.Y. 
American Smelting & Refining Co., New 

York, N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
ARC Prods. Div., Chicago, III. 
Bow Solder Products, Newark, N.J. 
Caig Labs., Inc., Westbury, N.Y. 
Chase Metal Service Div., Cleveland, Ohio 
Chemalloy Elctrns., Santee, Cal. 
Chemtronlcs, Inc., Brooklyn, N.Y. 
Division Lead Co., Summit, III. 
Dunton, M.W. Co., Providence, R.1. 
Electro Mats. Corp. Amer., Mamaroneck, 

N.Y. . 
Eutectic Corp., Flushing, N.Y. 
Gardiner Solder Co., Chicago, III. 
Indium Corp. America, Utica, N.Y. 
Johnson Mfg. Co., Princeton, Iowa 
Keller, Hugo P., Inc., New York, N.Y. 
Kester Solder Co, Chicago. III. ' 
Lenk Manufacturing Co., Inc., Franklin, Ky. 
MacDonald & Co., Glendale. Calif. 
Metal Ceram, Inc., Mt. Vemon, N.Y. 
Mico Instr. Co., Cambridge, Mass. 
Nat'l. Lead Co., New York, N.Y. 
New York Solder Co., Bronx, N.Y. 
Porcelain Prods. Co., Carey. Ohio 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
Unibraze Corp, White Plains, N.Y. 
United American Metals Div., Brooklyn, 

N.Y. 

Solder Pots 
Hexacon Elec. Co., Roselle Park, N.J. 
American Elec. Heater, DetrOit, Mich. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Caig Labs., Inc., Westbury, N.Y. 
Dee Elec. Co., Chicago, III. 
Device Seals, Inc., Sun Valley, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electrovert, Inc., Mt. Vernon, N.Y. 
Hollis Engrg., Inc., Nashua, N.H. 
MacDonald & Co., Glendale, Calif. 
Precision Elctrns. Corp., Marshfield, Mass. 
Raychem Corp., Menlo Park, Calif. 
Rayclad Tubes, Inc., Menlo Park, Calif. 
Sta-Warm Elec. Co., Ravenna, Ohio 
Techni-Tool, Inc., Philadelphia, Pa. 
Trent, Inc., Philadelphia, Pa. 
UNGAR, Compton, Calif. 
United American Metals Div., Brooklyn, 

N.Y. 
Waage Elec., Inc., Kenilworth, N.J. 
Wenesco Inc., Chicago, III. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 
Zeva Elec. Corp., Hanover, N.J. 

Solder Preforms {Including 
Rings)-Also See 
Preforms,Precious Metal 

Clrcon Corp., Goleta, Cal. 
Consolidated Reactive Metals, 

Mamaroneck, N.Y ......................... p 3014 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Alloys Unlimited, Inc., EnCino, Calif. 
Alpha Metals, Inc., Jersey City, N.J. 
American Silver Co. Div., Flushing, N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Bow Solder Products, Newark. N.J. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Division Lead Co., Summit, III. 
Gardiner Solder Co., Chicago, III. 
Indium Corp. America, Utica, N.Y. 
Kester Solder Co, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Nat'l. Lead Co., New York, N.Y. 
Semi Alloys, Inc., Mt. Vemon, N.Y. 

Soldering Accessories 
Clrcon Corp., Goleta, Cal. ............ p 2937 

. Edsyn, Inc., Van Nuys, Cal ........... p 2938 
GC EIc1" ~~ Rockford, III. 
Genera; Elee. Co., Schenectady, N.Y. 

. P 2939 
Hexacon Elec. Co., Roselle Park, N.J. 

p 2940 
Multlcore SIs. Corp., Westbury, N.Y. 

p 2942 
Wall Mfg. Co., Kinston, N.C ......... P 2945 
Weller, Easton, Pa. ........................ p 2946 
Air-O-Tronics Prods., Morrisville, N.Y. 
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Soldering Accessories (cant'd) 
Air-Vac Engrg. CD., MilfDrd, 'CDnn. 
Alpha Metals, Inc., Jersey City, N.J. 
American Elec. Heater, DetrDit: Mich. 
AnchDr Alloys, Inc., Brooklyn, N.Y. 
By-Buk CD., LDS Angeles, Calif. 
Calg Labs., Inc., Westbury, N.Y. 
Eagle Elec. Mfg. CD., l. I. C., N.Y. 
ElectrDvert, Inc., Mt. Vernon, N.Y. 
Enterprise DevelDpment CDrp., 

IndianapDlis, Ind. 
EriksDn Specialized TDDI CD., PicD-Rivera, 

Cal. ' 
Hughes Aircraft CD., Vacuum Tube Prods. 

Div IWelding Equip., Oceanside, Cal~. 
Hunter TDDls, EI MDnte, Calif 
Janel, Inc., Stirling, N,J. 
Kester Solder CD, ChicagD, III. 
MacDDnald & CD., Glendale, Calif. 
Maryland Lava CD., Bel Air, Md. , 
Miller, l.C. CD., MDnterey Park, Calif. 
Mueller Brass CD., PDrt HurDn, Mich. 
Newman, M.M. CDrp., Marblehead, Mass. 
PhDtDmatiDn, Inc., MDuntain View, Calif. 
Scientific Inds., Inc., MineDla, N.Y. 
SDlder RemDval Co., Covina, Cal. 
Superior ,Flux & Mfg., Cleveland, OhiD 
Techni-TDDI, Inc., Philadelphia, Pa. 
Telvae Instr. CD., Van Nuys, Cal. 
Thermal Ind'l. Prod., AtchisDn, Kans. 
Tnehener, E.H. & Co., BinghamtDn, N.Y. 
UNGAR, ComptDn, Cam. 
Western Elctm. PrDds. CD., San Clemente, 

Cal. 
Wilder Mfg .. CD., Inc., PDrt JerviS, N.Y. 
Zephyr Mfg. CD., Inglewood, Calif. 
Zeva Elec. CDrp., Hanover, N.J. 

Soldering Equlp_, Hot Gas-
See Vol 1 ' 

Soldering Equip., Induction 
Heating-See Vol ,1 

Soldering Equip., Printed 
Circuit-See Vol 1 ' 

Soldering Equip., Reflow
See Vol 1 

Soldering Equip., Resistance 
-See Vol 1 

Soldering Equip., 
Temperature Controlled 

Clrcon Corp" Goleta, Cal ............. p 2937 
General Elec. Co., Schenectady, N.Y. 

p2939 
Weller, Easton, Pa. ........................ p 2946 
American Elee. Heater, DetrDit, Mich. 
Americon CDrp., Waltham, Mass. 
CDmmunications Tech. Corp., LDS 

Angeles, Cal. 
Dee Elec. CD., ChicagD, III. 
FDstDria-FannDn, Inc., FDstDria, OhiD 
HDllis Engrg., Inc., Nashua, N.H. 
Hughes Aircraft Co., Ind'l. Prods. piv., 

OceanSide, Cal. • 
Janel, Inc., Stirling, N.J. 
Laurier Assoes., Westford, Mass. 
Lear Siegler, Inc., Santa Monica, Calif., 
MacDDnald & Co., Glendale, Calif. 
Mechanization Assoes., Mt. View, Calif. 
Micro-Meas. Div., Romulus, Mich. 
Technl-Tool, Inc., Philadelphia, Pa. 
Unltek Corp., MonrDvia,Calif. 
Zeva Elec. Corp., HanDver, N.J. 

Soldering Equip., Ultrasonic-
See Vol 1 

Soldering Flux-See Flux, 
Brazing & Soldering 

Soldering, Guns 
Edsyn, Inc., Van Nuys, Cal ........... p 2938 
GC Elctrns., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y. 
Wall Mfg. Co., Kinston, N.C ......... p 2945 
Weller, Easton, Pa. 
Allied Elctrns. Corp., ChicagD, III. 
Caig Labs., Inc., Westbury, N.Y. 
CommunicatiDns Tech. Corp., LDS 

Angeles, Cal. 
Comp,Onents Specialties, Inc., Freeport, 

N.Y. 
FedtrD, Inc., Rockville Centre, N.Y. 
Janel, Inc., Stirling, N.J. 
MacDonald & CD., Glendale, Calif. 
Snap-On Tools Corp., KenDsha, Wise. 

Techni-Tool, Inc., Philadelphia, Pa. 
Wen Prods., Inc., Chicago, III. 

Soldering Irons . 
Clrcan Corp.,. Goleta, 'Cal. , .. _._ p 2937 
Edsyn, Ine., Van Nuys, CaL _, __ P 2938 
GC Elctrns., Rockford, IU, 
General Elee. Co., Schenectady, N.Y. 

p2938 
Hexacon Elee. Co., Roaalle Parle, N.J. 

p2MII 
Jonard Inds. Corp., Bron]!, N.Y_ 
Wall Mig. Co., KInston, N.c. _.:... p 2845 
Wellar, Easton, Pa. _ .... ____ p 2848 
Allied Elctrns. Corp., Chicago,lII. 
American Elec. Heater, Detroit, Mich. 
Caig labs .. Inc., Westbury, N.Y. 
Chase Metal Service DIY., Cleveland, Ohio 
Components Specialties, Inc., Freeport, 

N.Y. ' 
Enterprise Development Corp., 

Indianapolis, Ind. 
Fadtro, Inc., Rockville Centre, N.Y. 
Heath Co., Benton Harbor, Mich. 
Hunter Tools, EI Monte, Calif 
Janel, Inc., Stirling, N.J. 
Lank Manufacturing Co .. Inc., Franklin, Ky. 
MacDonald & Co., Glendale, Calif. 
Newman, M.M. Corp., Marblehead, Mass. 
Philmore Mfg. Co., RlchmondHill, N.Y. 
Snap-On Tools Corp., Kenosha, Wise. 
Techni-Tool, Inc., Philadelphia, Pa 
Telvac Instr. Co., Van Nuys, Cal. 
UNGAR, Campion, Calif. 
Zeva Bec. Corp., Hanover, N.J. 

Solenoid Drivers, Solid-State 
-See Vol 2 

Solenoids, Lll'!el!l ... -See Vol 2 
SolenOids, Rotary-See Vol 2 

Solvents-See Cleaners & 
Solvents 

Sonic Analyzers-See 
Analyzers, Sonic & Subsonic 
-Vol 1 

Sorters-See Machines, 
Sorting-Vol 1 . 

Sound Level Indlcators-See 
Meters, Audio Level...:-Vol1 

Sound Recording Equlp.-See 
Microphones; Recorders; etc. 
-Vol 1 ' 

Sources, Light, Isotope 
Excited--See Vol 1 

Sources, Light, Radioactive
See Vol 1 

Sources, Light, StroboscopiC 
-See Lights, Stroboscopic 
Source-Vol 2 

Sources, Radioactive-
See Vol 1 

Spacers 
Blvar, Inc., Santa An.; cal ••.• _ ... p 2808 
Concord Elctrns., New York, N.Y.· 
Oaburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Elctm. Molding Corp~ Woonsocket, R.I. 
Johnson E. F. Co., Waec:a, Mlnn. 
PosHronlc lods., SprIngfield, MOo 
Saalectro Corp., Mamlll'Orl8Clc, N.Y. 
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Smith, Herman H~ InC., Bklyn., N.Y. 
Vera Elactrontcs, Inc., Hauppauge, N_Y. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abadak lods., Inc., Farmingdale, N.Y. 
Amatom Elctm. Hardware, New Rochelle, 

N.Y. 
Asheville-Schoonmaker Mica, Newport 

News,Va. 
Auburn Mfg. Co., Middletown, Conn. 
Auto-Swaga Products, Inc., Shelton, Conn. 
Bell Fasteners Corp., Paramus, N.J. 
Bimbach Co., Inc., Freeport, N.Y. 
Brush Beryllium Co., Cleveland, Ohio 
C.E.M. Co., Inc., Danielson, Conn. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
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CrystaI'Optics Resch., Inc., Ann Arbor, 

Mich. ~ 
D-Camco, Inc., Burbank, Calif. 
Delbart Blinn. Co., Pomona, Calif. 
Edal Iods., Inc., E. Haven, Conn. 
Federal Screw Prods., Inc., Chicago, III. 
Farro Corp., E. Uverpool, Ohio ' 
Fischer Spacial Mfg. Co., Cincinnati, Ohio 
Franklin Fibns-Lamnex, WUminglon, Del. 
General Mfg. Co., Glendale, Calif. 
Instru-Lec Corp., Ml Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Islaild 

City, N.Y. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
Kentucky Elctms., Owensboro, Ky. 
Keystone Elctrns. Corp., New York, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Norelcom lods., Inc., Farmingdale, N.Y. 
Nylomatic Corp., Morrisville, Pa 
Nyllite Corp. America, S. Plainfield, N.J. 
Perkins MachIne & GaBr, W. Springfield, 

Mass. 
PIC Design Corp., Ridgafkild .. Conn. 
Piastiglide Mfg. Corp., Santa Monica, Cal. 
Resdel Corp., Rio Granda, N.J. 
Royal lods, EI Segundo, Calif 
Shur-Lok Corp., Santa Ana, Calif. 
Stlll'ling lostr., New Hyde Pk., NY , 
Stop Components, Inc., Freeport, N.Y. 
Tekna Prods. Co., Rochester, N.Y. 
3M Co;, Sl Paul, Minn. 
Waklom Elctrns., Inc., Chicago, III. 
Weckesser Co., Inc., Chicago, III. 

Spaghettl-See Tubing, 
Spaghetti 

Spark Gap capacltors-See 
CapaCitors, Overvoltage .. 
Protected 

Spark Gaps-See Vol 2 
Speaker Cones & Parts

See Vol 1 
Speaker Drlvers-See Drivers, 

Speaker-Vol 1 
Speaker EncJosures-See 

Enclosures, Speaker-Vol 1 
Speaker Homs-See Horns, 

Speaker-Vol 1 
Speaker Systems (Industrial) 

...-see Vol 1 
Speakers, Ceramlc-See Vol 1 

Spectrophotometers
See Vol 1 

Spectroradlometers
See Vol 1 

Spectrum Analyzei-s--see 
Analyzers, Spectrum--Vol 1 

Speech Scramblers-See 
Scramblers, Speech-Vol 1 

Speed Drives, Motor-See 
Controls, Motor Speed-Vol 2 

Spiral Wrap-See Tubing, 
Spiral Wrap 

Splicers, Coaxial Cable 
Amp Inc., Harrlaburg, Pa. ' 
Jonard Inds. Corp., Bronx, N.Y. 
$eaIectro Corp~ "'.maroneck, N.Y. 
AerolHe Electronics Corp., Union Clty, N.J. 
Astrolab Inc., Undan. N J 
Blonder-Tongue Labs., Inc., Old Bridga, 

N.J .. 
Burndy Corp., Norwalk, Conn. 
Communications Tech. Corp., Los 

Angeles, cal. 
Connectrol Corp., New York, N Y 
Dittrnora-Freimulh Corp., Milwaukee, Wise. 
Finney ·Co., Bedford, Ohio 
Javex Elctms., Cherry Valley, Calif. 
Phelps Dodge Comm., North Haven, 

Conn. . 
SuparlOr Continental Corp., Hickory, N.C. 
Thomas & Belts Co., Elizabeth, N.J. 

Splicers, Wire (Butt & cap 
Types) 

Amp Inc., Harrisburg, Pa. 
Buchanan EIec. Prods" Union, N.J. 
Blmbach Co., Inc., Freeport, N.Y. 
Burody Corp., Norwalk, Conn. 
Cam-Lok Div., Cincinnati, Ohio 
Communications Tech. Corp., Los 

Angales, Cal. 
Connectrol Corp., New York,.N ,y 
Sjoberg, C. & SOO, Inc., Cranston, R.I.' 
'Thomas & Betts Co., Elizabeth, N.J. 
Waldom Elctms., Inc., Chicago, III. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 

Splicing Equipment, Magnetic 
Tape-See Vol 1 

Splicing Equipment, Paper 
Tape-See Vol 1 

Speakers, Column-See Vol 1 
Speakers, DynamiC, Electro-- Spoolers, Punched Tape-See 

See Vol 1 Readers, Punched Tape
Vol 1 

Speakers, DynamiC, P-M
See Vol 1 

Speakers, Explosion & Flame 
Proof-See Volt 

Speakers, Hom-See Vol 1 

Speakers, PaginO & Tal" Back 
:.....see Vol 1 

Speakers, Plllow-See VOl 1 
Speakers, 

Submergence-Proof-
See Vol 1 

Speakers, Weatherproof.:- . 
See Vol 1 

Specific Gravity Indicators
See Indicators, Specific 
Gravity-Vol 2 

Spectral Light Sources--
See Vol 2 . 

Spectrographs & 
Spectron:'eters-See Vol 1 

Spectrometers, Infrared
See Vol 1· 

Spectrometers, M~ 
See Vol 1 . 

Spray Systems, Electrostatic 
Palnt-See Vol 1 

Springs (All Types) 
EngilUiard Minerals & Chern., Murray 

HUI, N.J. . 
GO EIctma., Rockford, III. 
Accurate Spring & Wire Forming, River 

Grove,lII. 
Ace Spring Mfg, 'Co., Inc., Brooklyn, N.Y. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Brarn Metallurgical-Cham., Phila., Pa. 
Braun, H., Tool & Instr. Co., Hawthorne, 

N.J. 
Ce-Ja Springs, Inc., Newington, COrin. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Chronomatic Div., Burbank, Cal. 
Connor Spring & Mfg. Co., San Jose, Cal. 
Dudek & Bock Spring Mfg. Co., Chicago, 

III. ' 
H.a8s Pnscision lridustries,' Grosse Pointe 

Woods .. Mich. . 
Helix Spring Corp., Long Island City, N.Y. 
Hunter Sprlng, Hatfield, Pa. 
Larsen Importing Co" New York, N.Y. 
Micro Contacts Inc., Hicksville, N.Y .. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. . 
PIC Design Corp., Ridgefield .. Conn. 
Stanley Ind'l. Camps. Div., Forestville, 

Conn. 
Staver Co., Inc.,'Bey Shore, N.Y. 
Templeman, D.R. Co., Plainville, Conn. 
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Springs, Compression 
(Helical) 

Instrument Specialties, Little Falls, N.J. 
p 2760 

Accurate Spring & Wire Forming, River 
Grove, ill. 

Ace Spring Mfg. Co., Inc., Brooklyn, N.Y. 
Chatillon John & Sons, Kew, Gardens, N.Y. 
Connor Spring & Mfg. Co., San Jose, Cal. 
Haas Precision Industries, Grosse Pointe 

Woods" Mich. ' 
Helical Prods. Co., Inc., Hermosa Beach, 

Calif. 
Helix Spring Corp:, Long Island City, N.Y. 
Hunter Spring, Hatfield, Pa. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Stanley Ind'l. Camps. Div., ForestVille, 

Conn. 

Springs, Flat 
Berg Elctms., Inc., New Cumberland, 

Pa. ' 
Instrument Specialties, Little Falls, N.J. 

p 2761 
Accurate Spring & Wire Forming, River 

Grove, ill. 
Alloys Unlimited, Inc., Encino, Calif. 
American Silver Co. Div., Flushing, N.Y. 
Auto·Swage Products, Inc., Shelton, Conn. 
Braun, H., Tool & Instr: Co., Hawthorne, 

N.J. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Chemical Micro Milling Co, Camden, N.J. 
Connor Spring & Mfg. Co., San Jose, Cal. 
Haas Precision Industries, Grosse Pointe 

Woods" Mich. 
Helix Spring Corp., Long Island City, N.Y. 
H.K. Metalcraft Mfg. Co., Lodi, N.J. 
Holmberg, Inc., Melville, N.Y. 
Hunter Spring, Hatfield, Pa. 
Kentucky Elctrns., Owensboro, Ky. 
Micro Contacts Inc., Hicksville, N.Y. 
O'Hara Metal Prods. Co., San Francisco, 

Calif. 
Stanley Ind'J. Comps. Div., Forestville" 

Conn. 
3M Co., SI. Paul, Minn. 

Sputtering Equipment
See Vol 1 

Stabilizers, Frequency
See Vol 1 

Stabilizers, Line Impedance
See Vol 1 

Stabilizers, Voltage-See 
Regulators & Stabilizers, 
Voltage~AlsoSee 
Transformers, Voltage 
Regulating-Vol 2 

Stalos-See OSCillators, 
Microwave-Vol 1 

Stamped Circuit Boards-See 
Circuit Boards, Stamped
Vol 2 

Standards, Atomic Beam
See Vol 1 

Standards, Capacitance-
See Vol 1 

Standards, Current-See Vol 1 

Standards, Delay Line 
Kappa Networks, Inc., Carteret, N.J. 
Universal Ad-Yu Elctrns., Inc., Passaic, 

N.J •• __ ... __ ........................................ P 2752 
Isomet Corp., Oakland, N.J. 

Standards, Frequency
See Vol 1 

Standards, Inductance-
See Vol 1 

Standards, Noise-See Vol 1 

Standards, Phase-See Vol 1 

Standards, Q-See Vol 1 

Standards, Resistance"-
See Vol 1 

Standards, Resistance 
Transfer-See Vol 1 

Standards, Synchro & 
Resolver-See VoI,1 

Standards, Temperature-
See Vol 1 

Standards, Time-See Vol 1 

Standards, Voltage-See Vol 1 

Standards,Voltage RatiO:-
See Vol 1 

Standards, Voltage Reference 
-See vor 1 . 

Standing Wave Detectors
See Detectors, Standing 
Wave-Vol 1 ' 

Stands, Waveguide-See Vol 2 

Stators, Motor & Generator
See Motor & Generator 
Armatures,Rotors, Stators
Vol 2 

Steatite-See Insulation Parts, 
Ceramic 

Stereoscopes, Magnifying
See Vol 2 

Stools-See', Benches, 
Consoles, Stools, Tables (Lab 
& Shop) , 

Stops, Limit-See Limit Stops, 
Mechanical 

Staighteners, Tube Pin-See 
Pin Straighteners, Tube
Vol 2 

Strain GaugeS--:-See Gauges, 
Strain-Vol 2 

Strain Indicators--:.See 
Indicators, Strain-Vol.1 

Strain Reliefs, Cable & Wire 
Amphenol Cadre Olv., Endicott, N.Y. 
Amphenol Ind'i. Div., Chicago, III. p 2547 
Amphenol Sales Div., Broadview, III. 

, P 2541 
GC Elctrns., Rockford, III .. 
Transcon ~fg. Co., Dallas, Tex ... p 3066 
Cam·Lok Div., Cincinnati, Ohio 
Fastex Div., Des Plaines: III. 
Heyman Mfg. Co., Kenilworth, N.J. 
Malco Mfg. Co., Chicago, ill. 
Nyltite Corp. America, S. Plainfield; N.J. 
Sjoberg, C. & Son, Inc., Cranston, R.I.. 
Thomas & Betts Co., Elizabeth, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Stretchers, Microwave-See 
Microwave Line Stretchers
Vol 1 

Strip-Line Compqnents, 
Microwave-See Vol 2 

Strippers & TWisters, Wire
See Wire Strippers-Vol 1, 

Strippers, Wire-See Wire 
Strippers-Vol 1 

Strippers, Wire, Chemical- " 
See Chemicals, Wire 
Stripping , 

Strips, Ground-See Vol 1 

Strips; Marker & Fanning 
Accurate Elctrns. Corp., Elyria, Ohio 
Brady, W.H: Co., Milwaukee, Wisc. 
Cinch Mfg. Co., Elk Grove Village, III. 
Duramark,'lnc., Port Washington, N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Electrovert, Inc., MI. Vernon, N.Y. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Seastrom Mfg. Co. Inc., Glendale, Cal. 
States Co., Hartford, Conn. 

Strips, Terminal 
ADC Prods., Minneapolis, Minn. 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1646 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Buchanan Elec. Prods., Union, N.J. 

p 2599 
Cinch Dlv. TRW INC., Elk Grove Village, 

111 .......................................... _ ........... p 2609 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. ' 
Elctrn. Molding Corp., Woonsocket, R.I. 
GC Elctrns., Rockford, III. ' 
General ,Elec. Co., Schenectady, N.Y. 

p 2630 
Jackson Bros., (London) Ltd., New 

York, N.Y ......................................... p 2419 
Kulka Elec. Corp., ML Vernon, N.Y. 

" p2645 
Millen, James Mfg., Malden, Mass. 

p 1488,1999 
National Tel-Tronlcs Corp., Great Neck, 

N.Y .............. : .................................... p 2650 
Precision Metal Prods. Co., Stoneham, 

Mass. ................................ _ ............ p 2705 
RDI, Glen Ellyn, 111 ................... _ ...... p 1785 
Smith, Herman H., Inc., Bklyn., N.Y. 

p 2716 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Vernitron Elec. Camps., laconia, N.H. 

p 2721 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Advanced Circuitry Div., Springfield, Mo. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
American Pamcor, Inc., PaOli, Pa 
Apahouser Corp. of N.E., Boston, Mass. 
Ark-Les Switch Corp., Watertown, Mass. 
Beman Mfg., lric., New Cumberland, 'Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Brady, W.H. Co., Milwaukee, Wisc. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Bumdy Corp., Norwalk, Conn. 
Cam-Lok Div., Cincinnati, Ohio 
Chronomatic Div., Burbank, Cal. 
Cinch Mfg. Co., Elk Grove Village, III. 
Curtis Dev. & Mfg., Milwaukee, Wisc. 
D-Cemco, Inc., Burbank, Calif. 
De Soto 'Elec. Prods., De Soto, Mo. 
Doran Mfg.' Co., Cincinnati, Ohio 
Eby Sis. Co., Jamaica, N.Y. 
Electric Terminal Corp., Warwick, R.1. 
Electrical Plastics Corp., Lyndhurst, N.J. 
Electrovert, Inc., MI. Vernon, N.Y. 
Epoxy Plastic Molders, Irvington, N J 
Federal Screw Prods., Inc., Chicago; III. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Holmberg, Inc., Melville, N.Y. 
Hughes Aircraft Co, Culver City, Cal. ' 
Industrial Elctrn .. Hardware, New York, 

N.Y. 
Insulating ,Fabricators, E. Rutherford, N.J. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

CitY,N.Y. 
Kent Corp .. Mundelein, III. 
Keystone Elctrns. Corp., New York, N.Y. 
Litton Inds., Van Nuys, Calif. 
Long, T.J., Inc., Carle PI., N.Y, 
Magnum Elec. Corp., Erie, Mich. 
Maryland Lava Co., Bel Air, Md. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. ' 
MEKontrol Inc., Northboro, Mass. 
Midwest Molding & Mfg. Co., Gurnee, III. 
r-'lolex Prods. Co., Downers Grove, III. 
Morey Corp, Downers Grove, III. 
NIP Co., Temple City, Calif. 
Perrnonite Mfg. Co., Chicago, III. 

, Seastrom Mfg. Co. Inc., Glendale, Cal. 
Shigoto Inds., Ltd., 'New York, N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Square 0 Co., Park Ridge, III. 
Staffall, Inc:, providence, R.1. 
States Co., Hartford, Conn. 
3M Co., SI. Paul, Minn. 
Tri-Dex Co., Visalia, Calif. 
Tri-Tronlcs Lab., Euless, Tex. 
Twin Lock Inc., Los Angeles, Cal. 
Waldom Elctrns., Inc., Chicago, III. 
Zierick Mfg. Corp., MI. Kisco, N.Y. 
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Substrates, Glass 
Stroboscopes-See Lights, 

Stroboscopic Source-Vol 2 

Studio Equlpment-See 
Consoles; Cameras; Lighting 
Equip.; etc 

Styli, Marking & 
Engraving-Also See 
Engraving & Profiling 
Equip. 

Dixie Diamond Tool, Miami, Fla. 
Electro StylUS, Colorado Springs, Colo. 

Styli, Recording & Playback-
See Vol 1 

Substrates, Ceramic 
American Elctrn. Labs., Ine., Lansdale, 

Pa. 
American Lava Corp., Chattanooga, 

Tenn ............................. _ .................. p 2810 
American Tech. Ceramics, Huntington 

Sta., N,Y, 
Carborundum Co., Niagara Falla, N.Y. 
Erie Technological Prod •• (EEM), Erie, 

Pa. 
General Elee. Co., Schenectady, N.Y. 
Radio Material. Co., Chicago, ilL 
Alloys Unlimited, Inc., Encino, cain. 
Aremco Prods., Inc., Briarcliff Manor, N.Y. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bnush Beryllium Co., Cleveland, Ohio 
Ceramic Magnetics, Inc., Fairfield, N.J. 
Cerrnetron Corp., San Diego, Cal. 
Commander Labs., Inc., escondido, Calif. 
Coors Porcelain Co., Golden, Colo. 
Custom Materials, Inc., Chelmsford, Mass. 
Diamonite Prods. Mfg. Co., Shreve, Ohio 
Du·Co Ceramics Co., Saxonburg, Pa. 
Eimac, San Carlos, Calif. 
Electro-Science Labs., Philadelphia, Pa. 
Emerson & Cuming, Inc., Canton, Mass. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn, 
Hughes Aircraft Co, Culver City, Cal. 
Insaea, Inc., Quakertown, Pa. 
Kidco, Inc .. Medford, N.J. 
Maryland Lava Co., Bel Air, Md. 
Materials Resch. Corp., Orangeburg, N.Y. 
National Beryllia Corp., Haskell, N.J. 
,Rosenthal China Corp., New York, N.Y. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
3M Co., SI. Paul, Minn. 
Trans-Tech, Gaithersburg, Md. 
Union Carbide, San Diego, Cal. 
Valpey Corp., Holliston, Mass. 
Veritron West, Inc., Chatsworth, Cain. 
Western Gold & Platinum Co., Belmont, 

Cal. 

Substrates, Flexible 
Driver, Wilbur B. Co., Newark, N.J. 
Emerson & Cuming, Inc., Canton, Mass. 
Flexible Circuits, Inc., Warrington, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Schjeldahl, G.T. Co., Northfield, Minn. 
3M Co., SI. Paul, Minn. 
Westinghouse Elec., W. Mifflin, Pa. 

Substrates, Glass 
American Tech. Ceramics, Huntington 

Sta.; N.Y. 
Atlantic Optical Moulding Co., Dudley, 

Mass. 
Bell & Howell Co., Pasadena, Calif. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Garner Glass Co., Claremont, Caiif. 
Hughes Aircraft Co, Culvar City, Cal. 
Janaer Glaswerk Schott & Gen. Inc., New 

York, N.Y. 
Kopp Glass, Inc., Pittsburgh, Pa 
Liberty Mirror Div., Brackenridge, Pa. 
Owens·lllinois, Consumer & Tech. Prods., 

Toledo, Ohio . 
Synear Prods. Co., Inc., Malden, Mass. 
Texas Instnuments, Inc., Dallas, Tex. 

Superconducting Magnets-
See Magnets; , 
Superconducting 

Supports, Tube--See, 
Retainers, Tube-Vol 2 
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Suppressors,· Noise 

Suppressors, Arc-See Vol 2 

Suppressors, Harmonlc-
See Vol 1 

Suppressors, Noise 
Elgar Corp., San Diego, Cal ••••••••••• p·705 
Erie Technological Prods. (EEM), Erie, 

Pa. . 
GC Elctrns., Rockford, III. 
Genisco Tech. Corp., Genistron Dlv., 

Compton, Cal. 
Hopkins Engrg., San Fernando, Cal; 
Smith, Herman H., Inc., Bklyn., N.Y.· 
Standard Condenser Corp., Chicago, III. 

p2475 
Welnschel Engrg. Co., GaHhersburg, 

Md. . . 
Estes Engrg. Co., Gardena, Calif. 
Maury Microwave Corp.; Cucamonga, 

Cain. 
Narda Microwave Corp., Plainview, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
"The Potter Co.", Inglewood, Calif 
RtroN Corp., SkOki?, 111. .• 

Suppressors, Transient 
Voltage (Rectifier Type)
See Vol 2 

Surface Analyzers-See 
Indicators, Surface 
Roughness-Vol 1 

Surge Arresters, Electrical
See Arresters, Electrical 
Surge-Vol 2 . 

Switchboards-See Vol 2 

Switchers, R-F.......see Vol 1/ 

Switchers, Vldeo-See Vol 1 

Switches, Accele·ration-See 
Accelerometers-Vol' 2 

Switches, Air Flow Actuated 
-See Vol 2 .. 

Switches, Antenna 
Changeover-SeeVol2 

Switches, Barometric
See Vol 2 

SWitches, Cam-See Vol 2 

Swltches,Cam, Adjustable
See Switches, Cam-Vol 2 

Switches, Canopy-See Vol 2 

Switches, Centrifugal-
See Vol 2 

SWitches, Coaxial C~ble
See Vol 2 

Switches, Code-See Vol 2 

SWitches, Commutator-See 
Commutators, Switching-
Vol 2 

Switches, Crossbar
SeeV612.· 

Switches, Data-Sampling;
See Vol 2 

Switches, .Decade-See Vol 2 

Switches, Electronic-See 
Controls-Vol 2 

Switches, Float-See Vol 2 

Switches,' Foot.Pedal, Mat,. 
Ribbon, etc.-See Vol 2 . 

Switches, High Voltage-
See Vol 2 . 

Switches, . illuminated....,.. 
See Vol 2 

Switches, Inertla-See 
Accelerometers-Vol 2 
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Switches, Keyboard
See Vol 2 

Switches; Key~Lock-
See Vol 2 

Switches, Knlfe-See Vol 2 

Switches, Lever-See Vol 2 
SWitches, Limlt-See Vol 2 . 

Switches, Liquid 
Level/Pressure-See Vol 2 

Switches, Lock-See 
Switches, Key-lock-Vol 2 

SWitches, MagnetiC Reed
. SeeVol2 . 

Switches, Magnetically 
Actuated-See Vol 2 

Switches, Matrlx-SEje 
Switches, Crossbar-Also See 
Boards, Programming-:..Vol 2 

Switches, Mercury 
Displacement-See Vol 2 

Swltches,Mercury Wetted 
Contacts-See Vol 2 

Switches, Mlcrowave-See 
Switches, C08J(ial Cable; 
Switches" Waveguide-Vol 2 

Switches, . Motor-Driven
See Vol 2 

Switches, Motor-Reversing
See Vol 2' 

SwitcheS, 011 Immersed
See Vol 2. 

Switches,· Photoelestrlc-See 
Cells Photoconductive-Also 
See Controls, PhotOelectric->-
Vol 2 . 

Switches, Power-See Vol 2 
Switches, Pressure-See Vol 2 

Switches, Trigger-See Vol 2 

Switches, Ui'trasonic-
See Vol 2 

Switches, Vacuum-See Vol 2 

Switches, Waveguide- . 
See Vol 2 

Swltchllghts-See Switches, 
Illuminated-Vol 2 . 

Synchro Error Testers-See 
Testers, Synchro Error-Vol 1 

Synchro I Resolver Testers
See Testers, Synchro I 
Resolver-Vol 1 

Synchro Resolvers-See 
Resolvers, Synchro-Vol 2 

Synchro Transmitters, 
Solid~tate-See Vol 2 

Synchronizers, Klystron & 
BWO-See Vol 1 

Synchros-See Vol 2 
Synchroscopes-See Vol .1 
Synthesizers, Delay Line-

See Delay line Synthesizers 

SyntheSizers, Filter-See 
Filter Synthesizers-Vol 2 

Synthesizers, ·Frequency
See Vol 1 

Synthesizers, Waveform
See Vol 1 

Systems, Temperature 
Control-See Controls, 
Temperature 

Tables, Laboratory-See 
Benches, Consoles, Stools, 
Tables (Lab and Shop) 

Tables, Rate Of Turn- . 
See Vol 1 

Swltches,Program-See Vol 2 Tables, X-Y Axls-See . 
Switches, Proxlmlty

See Vol 2 
Switches, Pushbutton (All 

Types)-See Vol 2 

Switches; .R-F-See Vol 2 
Switches, Reed-See Vol 2 
Switches, 'Rocker-See Vol 2 
Swltch&s,Rotary-See Vol 2 

Switch,s, Rotary Chopper-
See Vol 2 

Switches, Slide-See Vol 2. 
Switches, Snap-Action (All 

Types)-See Vol 2 
Switches, Solid State-

See Vol 2 . 

Switches, Step Type
See Vol 2 

Switches, Thermally Actuated 
-See Vol 2 

Switches, Thumbwheel
See Vol 2 

Swltche&;Tlme Delay
See Vol 2 

Switches, Tlmlng.:-See Timers 
:'-'Vo12 . 

Switches, Toggle-See Vol 2 

Switches, Touch Actuated
See Vol 2 

Switches, Transfer-See Vol 2 

Simulators, Motion-Vol 1 
Tachometers, Electrical 

(Non-Generatlng)-See Vol 2 
Tachometers, . Electrical 

(Self-Generatlng)-See Vol 2 . 

Tachome~ers, Electronic, 
Indlcatlng-See Vol 2 . 

Tachometers, StroboscopiC-
See Vol 2 . 

Tape Decks-See Tape 
Transports-Vol 1 

Tape Dupllcators-See 
Duplicators, Magnetic Tape; 
Perforators,Paper. Tape
Vol 1 

Tape Editing Equlpment-See 
Editing Equipment 

Tape Erasers, Magnetlc-See 
Erasers, Magnetic Tape 
(Bulk)-VoI1 

Tape Perforators-See 
Perforators, Paper Tape
Vol 1 

Tape-Programmed Testers
See Test Equip., Automatic 
Checkout;Testers, Integrated 
Circuit-Vol 1 

Tape Recording Accessories 
-See Vol 1 

) 

Tape Recorders-See 
Recorders, Magnetic Tape; 
Data Recorders-Vol 1 

For addresses see YELLOW SECTION 

Tape Search Equlpment
See Vol 1 

Tape Transports, Computer
See Vol 1 

Tapes, Electrical Insulation 
Markel, L Frank & Sons, Norristown, 

Pa. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Tensollte, Tarrytown, N.Y. 
TranBcon Mfg. Co., Dallas, Tex •. 
American Biltrite 'Rubber Co., Inc., Boston; 

Mass. . . 
Arlin Mfg. Co., Inc., Lowell, Mass. 
Automatic Die Cutting Mach. Co.: New 

York, N.Y. . 
Bimbach Co., Inc" Freeport, N.Y . 
Borden Chem., New York, N.Y. 
Brady, W.H. Co., Milwaukee, Wisc. 
Brand Dielectrics, Inc., N. Windham, Conn. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Budd Co., Philadelphia, Pa. 
Burlington Opers. Div., Burlington, Mass. 
By-Buk Co., Los Angeles, Calif. 
Chase & Sons, Inc., Randolph, Mass. 
Chemplasl, Inc., Wayne, N.J. 
Connecticut Hard Rubber Co., New 

Haven, Conn. 
Corkpak Co., Inc., New Rochelle, N.Y. 
Oennison Mfg., Framingham, Mass. 
Dilectrix Corp., Farmingdale, N.Y. 
Dixon Corp., Bristol, R.I. 
E.I. DuPont OeNemours& Co., 

Wilmington, Del. 
Fedtro, Inc., Rockville Centre, N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elec., Schenectady, N.Y. 
General Elec., Providence, R.1. 
IE Mfg. Co., Chicago, 111. 
Johns-Manville Sis. Corp., New York, N.Y. 
Kendall Co., Chicago, 111. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. . 
Mystik Tape, Borden Inc, Northfield, 111. 
Nalvar Corp., Rahway, N.J. 
Okonite Co., Ramsey, N.J. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Polymer Corp., Reading, Pa. 
Porcelain Prods. Co., Carey, Ohio 
Port Plastics, Inc., Montebello, Cal. . 
Porter: H.K. Co., Inc., Pittsburgh, Pa. 
Royal Inds, EI Segundo, Calif 
Russelllnds., Inc., Lynbrook, N.Y. 
Rysll Elctms. Corp., N. Miami Beach, Fla. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Shamban, W.S. & Co.: Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Technical Tape Corp., New Rochelle, N.Y. 
3M Co., SI. Paul, Minn. . 
Tri·Point Inds., Inc., Commack, N.Y. 
United Mine·ral &: Chem. Corp., New York, 

N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 

Tapes, Films & Foils, 
Pressure Sensitive 

Aero Devices, Inc., Totowa, N.J. p 2994 
Centron Engrg., Gardena, Cal ••••• p 1299 
ClrcuH-stlk, Inc., Gardena, Cal· •• p 1299 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Avery Prods. GraPhics Div., Santa Ana, 

Calif 
Bishop GraphiCS, No. Hollywood, Cal .. 
By-Buk Co., Los Angeles, Calif. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Chase & Sons, Inc., Randolph, Mass. 
Chemplasl, Inc., Wayne, N.J. . 
Corkpak Co., Inc., New Rochelle, N.Y. 
Crane Packing Co., Morton Grove, 111. 
Dileclrix Corp., Farmingdale, N.Y. , 
Fitchburg Coated Products, Scranton, Pa. 
Kendall Co., Chicago, 111. 
Labelon Corp., Canandaigua, N.Y. 
Master Tape Printers, Inc., Chicago, 111. 
Morgan Adhesives Co., Stow, Ohio. 
Mystik Tape, Borden Inc, Northfield, 111. 
Norlon Coated Abrasive & Tape Divs., . 

Troy, N.Y. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Pori Plastics, Inc., Montebello, Cill. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Press-On Prods., Addison, 111. 
Royal Inds, EI Segundo, Calif 
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Russell Inds., Inc., Lynbrook, N.Y.' . 
Seton Name Plate Corp., New Haven, 

Conn. . 
Tapecon; Inc., Rochester, N,Y: 
3M Co., SI. Paul, Minn.' 

. Topflight Corp:, York, Pa. 
Tri-Point Inds.; Ihc., Commack; N.Y. 
Westinghouse Elec., W. Mifflin, Pa. 
Zippertubing Co., Los Angeles, Calif. 

Tapes,H~at Shrinkable-See 
Caps, Forms & Tapes, Heat 
Shrinkable 

Tapes, Paper, Plastic; etc. 
(For Punchlng)-SeeVol1 '. 

Tapes, Recording,Magnetic' 
(All Types)-See Vol 1 

Tape To Film Transfer Equip. 
-See Vol 2 

Taps-See Dies & Taps 

Teaching Machlnes-SeeVril1 

Technical Books 
RCA Elctrns. Comps" Harrison. N.J. 
Allied Elctrns.Corp., Chicago, III. '" 
American Radio Relay League, Inc., 

Newington, Conn: ",.' 
Bames & Reineck!!, Inc .... Chicago. III. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
DATA, Inc., Orange, N.J. . .... '. 
Editors & Engrs., New Augusta, Ind., 
General Elctrn. Labs., Boston, Mass .. 
G/L Tab Books, Blue Ridge Summit, Pa. 
Hayden Book Co., New York; N.Y .. 
Hughes Aircraft Co, Culve.r City, Cal. 
Integrated Circuit Engrg., Rl:loenix, Ariz. 
Johnson Research Corp., Farmingdale, 

N.Y. .' . 
Lockheed Elctrns. ,Co., Watchung, N.J. 
Monitor Sys., Inc., Ft. Washington, Pa. . 
Motorola Semiconductor Prods., Phoenix. 
Ariz.. .. " 

Philco,Ford Corp., Washington, D.C. . . 
Quality Documents Co .• Bound Brook, N.J. 
Rei-Quai Assocs., Bound Brook, N.J ... 
Sams, Howard W .. & Co., Inc., 

Indianapolis, Ind. 
Sands, .LElo G. &.Asso:>cs., Inc., New York, 

N.Y. . .•. . 
Supreme Publications. Highland Park; III. 

Teletypewriter Testers-See . ," 
Testers, Teletypewrjter-Vol1 

Teletypewriters & Equipnient 
-See Vol 1 

, Television Equljmlent-See .' 
Antennas; Cameras; Coils; '. 
Monitors;Recorders, Video
Vol 1 

Television ,Systems, ... , ... 
Closed-Circuit-See Vol 1. 

T!!mperattire' Controls-See . 
. Controls, Temperature-Vol 2 
Temperature Indicators-2See 

Meters, TemperatLJr~Vol1 , 

Temperature SenSOi's-See 
Transducers, T E;lrTiperattire
Vol 2 ' 

Templates, Drafting:-:-See 
Drafting Equipment . 

Tempo Regulators-See 
Regulators, Pitch & Tempo:---:' 
Vol1 . . . .' . 

Tensile Testers-See Testers; 
Material-VoI1'" > 

Terminal BlockS'-See Blocks, 
Terminal" . 

Termimil' Boards-See Boards, 
Terminal 

Terminal' Boards,Prepunched 
Douglas Electronics, Inc., .San Leandro, 

Cal. .' . 
Elctrn. Molding Corp., Woonsocket,· R.I •. 
Interswltch, Burllnga(l'le, Cal. . 
National Tel-Tronlcs Corp., Great'Neck, 

N.Y.' 
Showa Musen Kcigyo Co.: Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vector Elctrn. Co., Inc., SylmarrCaI. 
Vero Electronics, lilc.;,Hauppauge; N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio ' 
Brandywine Fibre Prods. Co., Wilmington. 

Del. . . 
Cambridge Thermionic, Cambridge, Mass' 
Cinch Mfg. Co.,Elk Grove Village, III. 

Conccird Elctrns., New York, N.Y.p 2611 
oaburn Elctrns. & Cable Corp •• Bronx, 
. N.Y. . 
Elco, Willow Grove, Pa. 
Elctrn. Molding Corp., Woonsocket, R.I. 

" p2626 
Johnson E. F. Co., Waseca, Minn. 
Jones Hiram Elctr'ns., No. Hollywood, 

Cal ................. , ... " .................... p 2634,2635 
National Tel·Tronics Corp.,'Great Neck, 

N.Y ............. : .... ,.: ...... :, ...................... p 2650 
. Posltronlc Inds., Springfield, Mo. 
preCision Metal Prods. Co., Stoneham, 
. Malis. ; ........... :; ........ , ...... ~................. p 2705 

Rol, Glen Ellyn, III •. 
Sealectro Corp" Mamaroneck, N.Y. 
.p 2709 

Smith, Herman H., Inc., Bidyn.,' N.Y. 
P 2717 

Taurus Corp., Lambertville, N.J. 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Prods. Co., New Hyde Pk., N.Y. 
Vector Elctm. Co., Inc., Sylmar, Cal. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp~, Elyria, Ohio 
Alberox Corp., New Bedfor<;l, Mass. 
American Pamcor, Inc.,. Paoli, Pa 
Ark-Les Switch Corp., Watertown, Mass. 
Armel Elctrns., Inc., N. 'Bergen, N.J. . 
Ailto-Swage Products, Inc., Shelton, Conn. 

·Basic Ceramics loc., Hawthorne" N.J. 
Bem~ Mfg.,·lnc., New Cumberland, Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Cambridge Thermionic. Cambridge, Mass 
Cary· Inslrs., Monrovia, Calif. .. . 
Ceramaseal,.lnc.: New Lebanon Center, 

N.Y. 
Chem~lec prods., Inc., Cherry Hill, N.J. 
Connectrol Corp., New York, N Y 
Coors Poncelain Co., Golden, Colo. 
Curtis Dev. & Mfg., Milwaukee, Wise. 
D-C9I)1co, ,Inc., 'Burbank, Calif. 
Delbert Blinn. Co., Pomona, Calif. 
Deutsch Co .• Banning, Calif. 
De.vice Seals, Inc.; Sun Valley, Calil. 
Dixon Corp., Bristol; R.I. . 
Eimac, San Carlo's, Calif .. 
Elecpac InC., Cary, III. 
Electrical Inds., Murray Hill. N.J .. 
Elctrn. Seals, Van Nuys, Cal.· 
Ercona Corp .• Bellmore, N.Y. 
Essex Int'l, Inc., Sycamore,lIi. 
Fabri-Tek, inc ... Minneapolis, Minn. 
Federal ~crew Prpds., Inc., Chicago, III. 
Gemp Terminals, Inc., Yonkers, N.Y. 
General Mfg •. Co., Glendale. Calif .. Tees, Coaxlal-See Vol 2 

Tees, Wa)legl,lide-See Vpl 2 

Telegraph Keys-See Keys, 

Cole Instr.,' Costa Mesa, CaL" . 
D-Cemco, Inc., Burbank, Calif: 

. Glass Beads Co., Latrobe, Pa. 

Telegraph-':"VoI1' . , 

Dittmore-Freimuth Corp.; Milwaukee, Wisc:· 
Electrical Insulation Co.; Inc., Copiague, ' 
.~~ . , 
Elgin Elctrns., Wl\terford, Pa. 

Telemetering Indicators-See Fansteellne., N Chicago, III.' .. 
Analyzers, Telemetric Data':"'" Franklin Fibre-Lamitex,Wilmington, Del: 
Vol 1 .. . Hughes Aircraft Co, Culver City. Cai:. 

Hughes Aircraft Co, Fullerton, CaL 
Telemetering Systems, Industrial Elc!rn: Hardware, New York, ' 

Electronic-See Comm. " N.Y. " .' . 
Syst~rris, Telemeteril)~Vol1, insulating Fabricators, E:~Rutherford. NL 

Keystone Elctrns. Corp.,New York; N.Y. 
Telemeterlng Testers & Utton Inds., Van Nuys;'Calif: . ". 
Calibr~tor~eaVol1. Long, T.J.,lnc., CarlePI., N.Y. 

Maxson Elctrns.' Div.', Great River, N.Y. 
Telemetric' Data Analy~er8-:-;. Miller Dial,EI Monte. Calif.' ... 

See Analy~ers, Telemetric' Morey Corp, Downers Grove, III. 
Data-Vol 1. . . Norelcom Inds., Inc., Fariningdale, N.Y.'" ' ' 

SKG Assocs., Inc.: Boston, Mass .. ! . 
Telemetry.Preamplifiers-See Spaulding Fibre'Co,; Inc., Tonawanda, 

Preamplifiers, Telemetry- N.Y. '. 
Vol 1 Spruce' Pine Mica Co Inc., SpruCe Pine, 

N.C. 
Telephone Handsets-See . Synthane Corp, OakS, Pa:' . . 

Handsets-Vol 1 Tri-State Elctrns.·Corp:, Camden, N.J:· 

Teleph~n~ System&-':seeTe~:!!!~~1 ~qUipment, Di~ltal-:
Comm. Systems,' Telephone. j.. . 

-Vol 1 Terminal Strips-See Strips, 

Telephones, Sound Powered 
'Terminal . . 

Glasseal Prolls. Co.: Unden, N.J. 
Gleason-Avery Co .• Auburn, ,N.Y. 
Goe Engrg: Co.; City·of Industry, Calif. 
Great Eastem Metal Prod .. Co., Yonkers, 

N.Y. ' 
Gridcraft, Flo Wayne. Ind. 
Helitronics Corp., Newark, N.J. 
Heyman Mfg. Co., Kenilworth, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Isotronics, Inc., New Bedford. Mass. 
Jan Hardware Mfg. 'Co .• Inc .• Long Island 

City, N.Y. ','," .'. 
Javex Elctms.,Cherry Valley, Calif. 
Joy Mfg. Co., New Phila .• Ohio 
Keystone Elctms.· Corp., New York. N.Y. 
Latronics Corp., La!robl1, Pa. 
Litton Inds .• Van 'Nuys, Calif. 
Lundey Assocs .• Inc., Waltham, Mass .. 
Malco Mfg. Co., Chicago, III. 
Maryland Lava Co., Bel Air, Md. 
Molex Prods. Co., Downers Grove, III. 
Norelcom Inds:; Inc., Farmingdale, N.Y. 
Physical SCiences, Arcadia" Cal. 
Pylon Co., Inc., Attleboro,·Mass. 
Roslone Corp., Lafayette,lnd. 
Royal Inds, EI Segundo, Calif 
Silicone Seals, Chicago, III., 
Sjoberg. C. & Son, Inc., Cranston, R.I. 
Stalfall,'lric., Providence, R.I. 

-See Comm: Systems, . 
T!'ilephone:-VoI1 

Statham Instrs., Inc .• Oxnard. Cal. 
Sterling Instr., New Hyde Pk., NY 
Steltner-Trush Inc.;Cazenovia, N.Y: 

Terminals" Feedthru Teale Machine Co., Rochester, N.Y. 

Tele·prmter Error Correction 
Equlpment-See Error . 
Correction Eq\lipment-Vol 1 • 

Teleprlnters-See Vol 1 
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AmericailLava COrp., ChattanOoga, Teledyne Positive Connector, Ansonia, 
·Tenn. . Conn. .;,,, 

Art Wire & Stamping Co., Cedar Knolls,·' 3M Co., SI. Paul, Minn. 
:N.J. , . • Tinnerman Div., Cleveland. Ohio 

Augat Inc., Attleboro,Mass. Trl-Point·lnds., inc., Commack.·N.'i'. 
. Berg Elctrns., Inc., New Cumberland, Tri-State Elctrns. Corp., Camden, N.J. 

Pa. . .. U.S. Terrnirials,lnc .• CinCinnati. Ohio 

For addresses see YELLOW SECTION 

Terminals, Lug 
Varian Assocs., Palo Alto, Cal. 
Veritron West, Inc., Chatsworth, Calif. 
Whitso, Inc, Schiller Park. iiI. 
Zierick Mfg. Corp .• MI. Kisco, N.Y. 

Terminals, Ferrule, Cable-End 
Amp Inc., Harrisburg, Pa. 
Berg Elctrns., Inc., New Cumberland, 

Pa ..................................................... p 2592 
American Pamcor, Inc., PaOli, Pa 
Ark-Les Switch Corp., Watertown, Mass. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati. Ohio 
Cambridge Thermionic, Carribridge, Mass 
Chronomatic Div .• Burbank, Cal. 
Connectrol Corp., New York, N Y 
Eimac, San Carlos, Calif. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 

Terminals, Hermetic-See 
Terminals (As Modified) 

Terminals, Lug 
Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass. 
Berg Elctrns., Inc., New Cumberland, 

Po. 
Buchanan Elec. Prods., Union, N.J. 
Circon Corp., Goleta, Cal. 
Concord Elctrns., New York, N.Y. 
oaburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ETC, Inc., Cleveland, Ohio ............ p 2628 
GC Elctrns., Rockford, III. 
General Elec. Co., Schenectady, N.Y. 
Jackson Bros., (London) Ltd., New . 

York, N.Y ......................................... p 2419 
Jones Hiram Elctrns., t,io. Hollywood, 

Cal. 
National Tel·Tronlcs Corp., Great Neck, 

N.Y ............... ; ................................... P 2650 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

'. p 2662 
Precision Metal Prods. Co:, Stoneham, 

Mass. .............................................. p 2705 
Sealectro Corp., Mamaroneck, N.Y. 

p2709 
Showa Musen Kogyo Co., Ltd., 

Shinagawa·Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Taurus Corp., lambertville, N.J.' 
United Prods. Co., New Hyde Pk., N.Y. 
Vector Elctrn. Co., Inc., Sylmar, CaL 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Accurate Elctrns. Corp., Elyria. Ohio 
Acme Model Engrg. Co., Ridgefield. N.J. 
Amatom Elctm. Hardware, New Rochelle. 

N.Y. 
American Pamcor, Inc., Paoli, Pa 
Ark-Les Switch Corp., Watertown, Mass. 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., New Cumberland, Pa 
Birnbach Co., Inc .. Freeport, N.Y. 
Bud Radio, Inc., Willoughby, Ohio 
Bumdy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio 
Cambridge Thermionic. Cambridge,. Mass 
Cinch r.JIfg. Co., Elk Grove Village, III. 
Cole-Hersee Co .. S. Boston, Mass. 
Connectrol Corp., New York, N Y 
D-Cemco, Inc., Burbank, Calif. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Delbert Blinn. Co., Pomona. Calif. 
Eby Sis. Co., Jamaica, N.Y. 
Electric Terminal Corp.,. Warwick, R.I. 
Electrical lrids., Murray Hill, N.J. 
Ercona Corp., Bellmore, N.Y. 
Fabri-Tek. Inc .• Minneapolis, Minn. 
Federal Screw Prods., Inc., Chicago, III. 
Gemp Terminals, Inc., Yonkers. N.Y. 
General Mfg. Co., Glendale. Calif. 
Great Eastem Metal Prod. Co., Yonkers, 

N.Y. 
Hobson Bros .• Inc., Chicago, III. 
HOllingsworth Solderless Terminal, 
. Phoenixville, Pa. 
lco/Rally, Palo Alto, Cal. 
Industrial Elctm. Hardware, New York, 

N.Y. 
Jackson, J.A. Corp., Mamaroneck, N.Y. 
Kent Corp., Mundelein, III. 
Keystone Elctrns. Corp., New York. N.Y. 
Kolton Elee. Mfg. Co., Newark, N.J . 
Litton Inds., Van Nuys, Calif. 
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Malco Mfg. Co., Chicago, III. MI·KRO Connector Div., Long Island City, 
N.Y. ..' " 

TermInals, :SoIderla ... 
Amp In~ Harrlaburg, Pa. ' ' , Network Inds., Inc., Bayonne, N.J. 

Norelcom Inds., Inc., Farmingdale,N.Y. 
Permonite Mfg. Co., Chicago, III. 
Philmore Mfg. Co., Richrnond Hill, N.Y. 

Molex Prods. Co., Downers Grove, III. .' 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Permon~e Mfg. Co., Chicago,. III. 

, Auget Inc., Attleboro, M .... ___ P 1_ 
o. Berg' EIctrns;, Inc., N_ CUriIbertand, 

Shakeproof Div., Elgin, III. 
Shigoto Inds., Ltd., New York; NX . 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Stallali, Inc., Providence, R.1. 
Stimpson CO.,lnc., Bayport, N.Y. . 
Teale Machine Co., Rochester, N.Y. 
Teledyne Penn·Union Elec., Edinboro, Pa. 
Teledyne Positive Connector, Ansonia, 

Conn. 
Thomas & Betts Co., Elizabeth, N.J: 
3M Co. Electro Prods. DiY., St: Paul, Minn. 
Tri·State Elctrns. Corp., Camden, N.J. . 
Twin Lock Inc., Los Angeles, Cal. 
u.s: Terminals, Inc., Cincinnati, Ohio 
Ventron West, Inc., Chatsworth, Calif. 
Waldom Elctrns.; Inc .. Chicago, III. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 

Pylon Co., Inc., AttlebOro, Mess. 
Raychem Corp., Menlo Park .. Calif. 
Rayelad Tubes, Inc., Menlo Park Calii. 
Robinson·Nugent, New Albany, ·I~. 
Royallnds, EI Segundo, CaUl 
Shigoto Inds., Ltd., New York, N.Y. . 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Stallall, Inc., Providence, R.I. . . 
Teledyn~ Penn·Union Elec., Edinboro, Pa. 
Teledyne Positive Connector,Ansorua; .. 

Conn. . . 
Tri·State Elcirns. Corp., Camden, N.J. 
U.S. Terminals, Inc., Cir)clnnati Ohio 
Veritron West, Inc., Chatsworth, Calif. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Zierick Mfg. Corp., Ml Kisco, N.Y .. 

Zierick Mfg. Corp., Mt. Kisco, N.Y. Terminals, Printed CIrcuit 
Terminals, Miniature & Board 

Subminiature Amp Inc., HarrlSbur9. Pa. . 
AmerIcan Lava Corp., Chattanooga, Barnes Corp., Lansdowne, Ps. 

Tenn. Berg Etctril .. , Inc., New Cumberlancl, 
Amp Inc., Harrisburg, Pa. Ps. .. -.-... - ..... --.. --..... -.-.--.. p. 258U593 
Art WIre Be Stamping Co., Cedar Knolls, Clrcon Corp., Goleta, cat. . . 

N.J ................................... _._ ...... _._ P 2815 ConcordElctms., 'N_ York, N.y;p2611 
Augat Inc., Attleboro, Mass .......... p 1536 Daburn Elctrns. Be Cable Corp.,Brilnll, 

Berg Elctrns" Inc" New Cumberland, E::" Willow Grove, ~s. ; .' 

c:~~~;:d .. Ei~i;~;:;-N~;; .. y;;;k: .. N~y. ~ ~:~ Elctm. MOlding Corp·, WoonSOCket; R.I. 
Daburn Elctms, Be Cable Co'rp. Bronx Jones HlramElctrns., No. Ho\IywoocI' . 

N.Y. . , ., ' Cal ...................... - ....... - .. --.-p 2934,-
Elco, Willow Grove, Pa. National Tel-Tronles Corp., Great Neck." 
Elctrn. Molding Corp., Woonsocket, R.I. N.Y. - .......... ; ........... ~ .......... - .. ; ..... --. P2eSo 
ETC, Inc., Cleveland, Ohio ............ p 262.8 POBllronlc'lnds" Springfleld,Mo; " 
GC Elctms., Rockford, III. Precision Metal Prods, eo., Stoneham, , 
Grayhill, Inc., laGrange, III ........... p 1915 Mass, ... - ............ ; •• ; ......... - .... -~ .... - p 2705 
Jackson Bros., (London) Ltd. New RDI, Glen Ellyn, ilL " 

York, N.Y ................................... : ..... p'2419 Sealectro Corp·,lIIamaroneCk; N.Y. ' 

Jones Hiram Elctrns., No. Hollywood Vector Elctm. Co., Inc., SyI~, C~ 'D09' 
Cal ................................. .( ........ p 2534,283s Vero ElectroniCs, In~, H.uppauge, N.Y. 

National Tel·Tronlcs Corp., Great Neck; Virginia Panel Corp~ W.ynesboro, Vs. 
N.Y ...... : ............................................ p 2650 Abacus Elctms. Corp., Dobbs Ferry NY' 

PosHronlc Inds., Springfield, Mo. Accurate Elctrns. Corp., Elyria, Ohio . , 
Precision Metal Prods. Co., Stoneham, American Pamcor,lnc., Paoli, Pa ' 

Mass ...... , .... ; ........................................ p 270! Ark·Les Switch Corp., Watertown, Mess. 
Sealectro Corp., Mamaroneck; N.Y. 'Auto-Swaga Products, Inc., Shelton, Conn. 

p 2709 Beman Mfg:,lnc., New Cumberlaild Pa', 
SmHh, Herman H., Inc., Bklyn., N.Y. Birnbach Co., Inc:, Freeport, N.Y.'.' . 

'p 2717 Cambridge Tharmlonic, Cambridge MIISs 
Taurus Corp., lambertville, N.J. ..' Chronornatic Div., Burbank,CaI .. ' o. 

, 'Pe. ._. __ • _______ ._ ... ____ ;.._ p 25e3 

Bucha!!an Elec. Prods., Union, N.J. 
Circon Corp., GciIeia, ~. 
Dabum EIctrna. • c.bIe Corp.;Bronx, . 

N.Y. I " 

EIco, WIllow GrOve, Ps. , 
Elctm. Molding Corp1 W~ R.L 
ETC, Inc., Cleve/lind, 0hI0~. __ ... p 2UI 
GC Elctma~ Rockford, III " 
National Tet-TronIcJ CorIJ., Great Neck; 

N. Y. _ ..... __ ... __ ~_: .. --.----......;. p 2650 
RDI, Glen Ellyn, III 
SeaIectroCorp1 Mamaroneck; N.Y. 

. . , ... : p2709 
Smith, Hermari H~ Inc.,' 8k1yn., N.Y. ' 
V.co PI:OdL Co., Chicago, IIL. __ P 2tM4 
Vector Elctm. Co."Inc., Sytmar, Cal. 

, , p 2722 
Wlncheater ElctmL D1V1 0ekvIIIe, . 
Conn.· , 

Abadak Inds., Inc., F~lngdaIe, N~Y. 
Accurate Elctrns: CorP" elYri8, Ohio 
American Pamcor,.lnc., Paoli, Pa 
Ark.·Lea. S~ch Corp .. Waierto~n, Mess ... 
Auto-Swage Products, Inc., Shelton, Conn. 
Beman Mfg., Inc., Naw Cumbarland, PL . 
Blmbach C!l., Inc., Freeport; N.Y. 
Bumdy Corp., Norwalk, Conn. 
Bussco Engrg .. EI Segurido, Cal. 

,Cam-lok.Div., Clncil1l18ti,O!110 . 
Cambridge thermionic, Cambridge, Mass 
Cinch Mfg. Co., Elk Grove Vdlaga, III. 
Cole-Hersee Co., S. Boston, Mass .. 
Connectrol Corp., Naw York, N Y 
Dante Bec. Mfg. Co., Bantam, Conn. 
Doran Mfg .. Co., Clilclnnati, Ohio .•. : 
ElectraId, Inc.,. Cambridge, Mass. 
Electric Tarmin81 Corp., Warwlck,R.I. 
Ercona Corp., Bellmora, N,Y. , 
Essex Int'l, Inc" Sycamore, IIi. . 
Fabri-Tek, IfI!l" Minneapolis, ,Minn. 
Fad~al Screw Prods., Inc., Chicago, III.· 
Hoillngsworih SolderiessTerminal .. ' 

Phoenixvilla, Pac 
Holub Inds., Inc .. Sycamore, III. 
leo/Rally, Palo Alto, Cal.· 
Idl!8I-HaliellTl8Rl1 Can .. Ltd., Ajax, Ont., 

Can. . . ," 
Jad<son,J.A. Corp., .Mamaroneck, N.V. 
Javax Elctms., Cherry Valley, Calif. 
Ke"t Corp., Mundelein, III. 
Kaystona Bctms. Corp., Naw York; N.Y. 

Elctm. MoldIng Corp., w~ R.I. 
. , 'pll26 

GrayhlD, Inc., laGrange, IL 
JacIraon Bros., (London) Ltd., NeW 

YOrk, N.Y .... __ • _________ ._ p 241. 
Johnaon E. F. Co., W.--. Minn. 
J_ Hiram EIctrna., No. Hollywood 

Cal. ' 

PoaItronIc Incls., SprIngfIe&d, Mo. ' 
Preclalon Metal Prods. Co., StOMham, 

Maaa. .. _._ .. _ •. ___ .. ___ ·_.M_. P 2705 

SeaIectro Corp., Milmaroneck; N.Y. 
, P 2709 

SmIth, Herman H~ Inc., BId~ N.Y. 
.: p 2717 

Taura Corp., lambertville, N.J. . 
Torwtco Elctms., Inc., Lakewood, N.J. 
Untted Prod&: Co., New Hy. Pte., N.Y. 
Vector EIctrn, eo., Inc., Sylmar, Cal. 
Abacus Elctms. Corp., Dobbs Farry, N.Y. 
Abaclak Inds., Inc., Farmingdale, N.Y. 
Accurate ElctlTls. Co.rp., Elyria, Ohio 
Alberox Corp., Naw Bedford, Mess. 
Amatom Bctrn. H8I'dware, New Rochella 

N.Y., ' 
American Pamcor, Inc., Paoli, Pa 
Armel Elctrns., Inc., N.Bergan,N.J. 
Auto-Swaga ProductS, il1C., Shelton, Conn. 
Basic Ceramics Inc., Hawthorne, N.J. 
Birnbach CO.,lnc., Fraeport, N.Y. 
Cambridge Tharmlonlc, Cambridge, Mess 
CCA Elctrns. Corp., Gloucester, N,J. 
Cerameaeal; Inc., Naw Labanon Center, 

N.Y. ' 
Ch8melec Prods., Inc., Charry Hill, N.J. 
Cinch Mfg. Co., Elk Grova Village, III. 
Coors Porcelain Co., Gplden, Colo. 
,D-Camco, Inc., Burbank, Calif. ' 
Delbert Blinn. Co.; Pomona, Calif. ' 
Device Seals, Inc., Sun Vallay, Calif. 
Dixon Corp., Bristol, R.1. ' 
Edal !nds., Inc., E. Haven, Conn. 
Elecpac Inc., Cary, III. 
Elactrical Inds;, Murray HUI, N.J; 
Ercona Corp., Bellmore, N. V.' 
Essax 1nt'I, Inc., Sycamore, III. 
Fabrj·Tak, Inc., MinneapoliS, Minn. 
Federal Screw Prods., Inc., Chicago, III. 
General Mfg. Co., Glandale, Calif. 
Goa Engrg. Co., City 01 Industry, Calif. 
Grayhlll Moldlronlcs, ·Inc., Downars Grove 

In. ' 
Hydro MOlding Co .. Inc.~ PlaHaburgh, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keystona Elctrns. Corp., Naw York, N.Y. 
Latronics Corp., Latrobe, Ps. 
UHon IOOs .. Van Nuys, Calif. 

United Prods. Co., New HydePk., N.Y. Cinch Mfg. Co., Elk Grove Villaga ill 
Vector Elctm. Co., Inc., Sylmar, Cal. Connectrol Corp., Naw York, N Y: . 

Kolton Elac. Mfg. Co., Newark,.N.J. 
UHon Inds., Van Nuys, Calif. 
Magnum Elac. CO(p., Erie, Mich. 
Maleo Mfg. CO., Chicago, III. 

. MI-KRO Coilnactor DiY., Long Island City, 

p 2722 Connectron Corp.; Van Nuys, Cal ... , 
Vero ElectroniCS, Inc., Hauppauge, N.Y. Curtis Dev. & Mfg., Milwauklia, Wise. 
Abacus Elctms, Corp., Dobbs Ferry, NY, D·Cemco, Inc., Burbank, Calif. 
Accurate Elctms, Corp" Elyria, Ohio Essex Int'l, Inc., Sycamore, III. 
Amatom Elctm. Hardware, New Rochelle, Fabri·Tek, Inc., Minneapolis, Minn. 

N.Y. Fansteel Inc., N Chicago, III. ' 
American Pamcor, Inc" Paoli, Pao. General Mfg. Co., Glandale, Calif. ' . 
Ark.Las Switch Corp., Watertown, Mass, Goe Engrg. Co., 'City of Industry, Calif. 
Armel Elctrns" Inc., N. Bergan, N.J. Gridcraft, Ft. Wayne, Ind. 
Auto.Swage Products, Inc., Shelton, Conn. Hughes Aircraft Co, Culver City, Cal. 
Birnbach ·Co., Inc,., Freeport, N,Y. HugheS Aircraft Co, Fullerton, CaL 
Cambridge Thermionic, Cambridge, Mess' Kent Corp., Mundelein, III. ' . 
Chronomatic. Div.~ Burbarik, Cal.; Kaystona Elctrns. Corp.,.NawYork, N.V. 
Cinch Mfg. Co., Elk Grove Village, III. LMDn Inds., Van Nuys, CalK. ' 
Connectrol Corp" New York, N Y Magnum Elec. Corp., Erie, Mich. ' 
Con~ectron Corp., Van Nuys, Cal Malco Mfg. Co" C~icago, III. '. 
CurtiS Dev. & Mfg" Milwaukee, Wisc. ' Maxson Elctms. DIY., .Grast River, N.Y. " 
D.Cemco, Inc" Burbank, Calif. MI·KRO Connector DIY., Long Island City, ' 
Delbert Blinn, Co.,·Pomona, Calif. N.Y. " ,;., 
Eby Sis. Co .• Jamaica, N.Y. . Molex Prods. Co., Downers Grove, III. ' 
Electrical Inds., Murray Hill, N,J. Morey Corp, ,Downers Grove, III. '.. 
Ereona Corp" Bellmore, N.Y. ·Norelcom Inds., Inc., Farmingdale, N.Y. 
Essex Int'l, Inc" Sycamore, III. Penn Engrg. & Mfg; Corp., Doylestown; 

FabrHek, Inc., Minneapolis, Minn, Pa. . ." 
Federal Screw Prods" Inc., Chicago, IiI. Permomte Mfg. Co., Chicago, .III. 
General Mfg. Co" Glendale Calif Raychem Corp., Menlo Park. Calif. , 
Goe Engrg. Co" City of Ind~stry 'Calif Ra¥clad Tubas, Inc., Menlo Park, Clilif. 
Holmberg, .inc., Melville, N.Y. ' .' ~~~:to Intis., Ltd., New Vork, N.V ... ,,' 
Hydro Molding Co., fnc., Plattsburgh' N Y TI rg, C. &.,Son, Inc., Cranston, R.I. 
IFE DivE Providence R I ' .. ,eledyne Positive Connector, Ansonia, 

, , .. , Conn.',' 

MI-KRO Connector Div., Long Island City; 
. N.Y. 
Molex Prods. Co .. DownerS Grove, III. 
Netw!ll'k lrids., Inc., Bayor)na, N,J. 
Permonite Mfg. Co., Chicago, III. 
Shakeproof DiY., Elgin"UI. ' . 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Square D Co., Park Ridge, III. 
Stallall, Inc., Providence, R.I. , 
Taladyne Penn,Union Elec., Edinboro, Pa. 
Teledyne POSitIve Connector An· ...... 

C ' -", ' 
OM. 

Thomas &. Betts Co., EliZabeth, III.J. " .... 
3M Co. Electro Prods. Div., Sl paul. Mlnn 
Tri·Stata Bctrns. Corp., Camden, N:J., . 
Tripla-A Specialty CO., Chicago~ III. . 
Twin Lock Inc., Los Angelea, Cal: 
U.S. Terminals, Inc., ,Cincinnati, Ohio ' 
Waidorn Bctrns., Inc., Chicago, III. 
Whitaker Cable Corp., N, Kansas City 

Mo. ...' " 

Whitso, Inc, SchIller Park, III. 
Zierick, Mfg. Corp., MI. ~,N.Y., 

TermInals, Standoff 
American Lava corp., Chattanooga, 

Tenn. ' ....' ",' 
,Art Wire • StamPIng Co., Ceclar Knoil&, 

N.J. .. 

~avex Glctrns.,Cher~y Valiey, Calif. U.S. Terminals,inc., Cincinnati,Ohlo, 
ent Corp., Mundelein, III. Zierick Mfg Corp Mt K' NY' 

Keystone Elctrns. Corp., New York, N.Y, .., . ISCO, . . 

Augat I~ Attleboro, ..... MI._ P 1_ 
Berg Elctma~ Inc., N_ ~ . Pe. _ ... _ .. ____ ,.-. __ .. ....:.._ p 2593 

Latronics Corp., Latrobe, Pa, ' 
Litton Inds., van Nuys, Calif." 
Lundey Assoes., Inc., Waltham, Mass. 
Malco Mfg. Co., Chicago, III. 
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Terminals,Push-<)n-See 
Connectors & Terminals . 
push·On, QUic1<Disconnect 

, ,CIrCOn Corp~ Goleta, ,Cal. i 

Concord EIctrns., N_ YOrk, N.Y.p 2611 
Dabum EIctrns. .• ,Cabte Corp., Bronll, 

N.Y. . .' . 
EIco, WIllow Gfove, Pa. . 

For addresses see YELLOW SECTION 

N.Y. ' 
Noreicom Inds., Inc., Farmingdale, N.Y • 
Pam Engrg. Be Mfg. Corp., Doylestown 

Pa. ' ' 
Parn:lOnite Mfg. Co., Chicago, IIi .. 
Rosenthal China Corp., New York, N.Y. 
Royal Inds, EI Segundo, Calif 
Sjoberg, C. & Son, Inc .. Cranston" R.I. 
Staffall, Inc., PrOvidence, R.I. " '. 
Sterling Inslr., New Hyde Pk., NY 
Teledyne Positive Connector, Ansonia; . 

Conn. ' 
3M Co., Sl 'Paul, MJnri. 
Tri-Point Inds., Inc., Commack;' N.V .. 
U.S. Tennlnals, Inc., Cincinnatl,.Ohio 
Verttron West, Inc., Chatsworth, Calif: .. 
WhItso, Inc, SchIller Park, III." 
ZIerick Mfg. Corp., Mt. KiscO, N.Y. 

Terminals, Threaded 
.Concord EIctrna., New YOrk, N.Y. 
,o.bum EIctrna. • Cable Corp., Bronll, 

N.Y. 
EIctm; MoldIng COrp., wciCInaoc:ket, R.I. 
00 EIctm8., Rockford; II. 
Jon_ Hiram Elctrns., No. Hollywood 

Clil ....... _ ... _._ ..... __ .. ___ ... p 2534,2Ias 
Millen, Jam .. Mfg., M81den,' Maaa. 

p1919 
Netlonal Tet-Tronica Corp~ Great Neck; 

N.Y. 
PoaJtron!CtndS.; SprIngfteId; Mo.. " 
PrecIaIon Metal Prod&: Co., Stoneham, Maaa. • _______ ._. p 2705 

Abadak Inds .. Inc., Farmlngdala, N.Y: 
Accurate Bctrns. Corp., Elyria, Ohio 
BasIc Ceramics .Inc., Hawthorna, N.j. , 
Cam-Lok DiY., Cincinnati, Ohio 
Cambridge Th,errnionlc, Cambridge, Mass , 
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PRODUCT INDEX & DIRECTORY (Vol. 3) 
Cinch Mfg. Co., Elk Grove Village, III. 
D-Cemco, Inc., Burbank, Calif. 
Ercona Corp., Bellmore, N.Y. 
Federal Screw Prods., Inc., Chicago, III. 
General Mfg. Co., Glendale, Calif. 
Helitronics Corp., Newark, N.J. 
Lillon Inds.,Van Nuys, Calif. 
Magnum Elec. Corp., Erie, Mich: 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Aeliance Div.; Massillon, Ohio 
Staffall, Inc., Providence, A.I. 
Sterling Instr., New Hyde Pk., NY 
Zierick Mfg. Corp.; Mt: Kisco, N.Y. 

Terminals, Turret 
Arra Inc., Bayshore, N.Y. 
Augat Inc., Attleboro, Mass. 
Concord Elctrns., New York, N.Y. p 2611 
Daburn Elctrns. & Cable Corp.; Bronx, 

N.Y. 
E & M Labs., Westlake Village, Cal. 
Johnson E. F. Co., Waseca, Minn. 
Jones Hiram Elctms., No. Hollywood, 

Cal ............................ _; ••••• _ .••• _.p 2634,2635 
National Tel-Tronlcs Corp., Great Neck, 

N.Y ••.••••••••••••••••••••••••. _ ...................... P 2650 
Posltronic Inds., Springfield, Mo. . 

Test Lead Probes-See 
Probes, Test Lead-'-Voll 

Test Leads & Adapter~ 
, See Vol 1 

Test Sets-SEie 'Festers-Vol 1 

Test Sets, Multipurpose
See Vol l' 

Testers, MO,tor-See Vall 

Testers; Multlpurpose-See 
Test Sets, Multipurpose-
Vall' " 

,Testers, Potentlometei'
See Vol 1 

Testers, Power Supply
See Vol 1 

Testers, Accelerometei'-See Testers, Pulse Jltter-
Calibrators, Acceler6meter~ See Vall' 
Vall, ' 

Testers, Battery-See Vall 
Testers Burn-ln(Aging

See Vol 1 

Testers, Radar-See Vall 

Testers, Ratio Voltage
See Vol 1 

Testers, Relay-See Vall 

Testers, Reslstivi~-See Vall 
Testers, Capacitor-See Vall 

Testers, Resistor-See Vall 
Testers, Circuit-'-See Testers, 

Testers, Cable-See Vol 1 

, Sign'al Tracing-Vall,' '. .' Testers, Servo-$ee Vall 

Testers, Coil-See Vall,' Testers, Shock-SeeVol·f 
Precision Metal Prods. Co., Stoneham; 

Mass. _ .................. ; ............. _ ........... p 2705 Testers, Component. Linearity Teste~s, Short-Turl1-'-See 
Sealectro Corp., Mamaroneck, N.Y: . -See Vall Testers, Coil-Vall 

p2709 
Smith, Herman H.; Inc., Bklyn., N.Y. Testers, Computer Mel11oryc::- Testers, Signal.Tracing-

p2716,2717 See Vall See Vall 
United Prods. Co., New Hyde Pk., N.Y. 
Vector Elctm. Co., Inc., Sylmar, CIIII. : 
Abacus Elctrns. Corp .• Dobbs' Ferry, N.Y. 
Abadak Inds.; Inc .• Farmingdale. N.Y., 
Accurate Elctrns. Corp., Elyria, Ohio 
American Pamcor, Inc., Paoli, Pa 
Cambridge Thermionic, Cambridge, Mass 
Connectron Corp.;Van Nuys, Cal· 
D-Cemco, Inc., Burbank, Calif. 
Electrical Inds., Murray Hill, N.J., 
Federal Screw Prods., Inc., Chicago, III. 
General Mfg. Co., Glendale, Calif. 
lilian Inds., Van Nuys, Calif. ' 
MI-KRO Connector Div., Long Island City, 

N.Y: 
Staffall, 'Inc., Providence, R.I. 
U.S. Terminals, Inc., Cincinnati, Ohio 

Terminations, Antenna-Also 

Testers, Corona-See Vol 1 
Testers, Crystal-See 

Analyzers, Crystal-Vall 
Testers, Diode-See Vall 
Testers, Electric Power-See 

Monitors, Power, A-C,& ,D-C 
-Vol 1 ' '," , 

Testers, Encoder-See Volt 
Testers, Flutter-See Meters, 

Wow & Flutter-Vall 

'Testers, Solderabllity-See 
Machines, Solderability 
Testing-Vall 

Testers, Spark-See Vol 1 

Testers, Synchro Error
See Vol 1 

Testers, Syncluo(Resolver
See Vol 1 

Testers, Tachometer-, 
See Vol 1. 

Testers, Ground ,Resistance- Testers, Telemetering-See 
See Meters, OHM-Vol,l ' ,Telemetering Testers &' 

Calibrators-Vall 

Tool Kits & Sets 
Thermocouples, Vacuum-Also 

See Thermocouples, 
Elements & Accessories
See Vol 2 

Thermocouple Devices & 
Materials-See 
Cooling/Heating Modules, 
Thermoelectric-Vol 2 ' 

Thermoelectric Generators
See Generators, 
Thermoelectric-Vol 2 

Thermometers, Medical, 
Electronlc-See Vall 

Thermometers, Resistance
See Vol 2 

Thermopiles-See Vol 2 

Thermostats-Also See 
Switches, Thermally 
Actuated; Controls, 
Temperature-See Vol 2 

Thin-Film Memory Systems, 
Planar-See Memory 
Systems-Vall 

Thyratrons-See Tubes, 
Thyratron'-Vol 2 

Thyristors (Includes Silicon 
Controlled Rectiflers)
See Vol 2 

Ties, Wire & Cable-See Wire 
& Cable Ties 

Timer Switches-See 
Switches, Time Delay-Vol 2 

Timers, Coin Operated-
See Vol 2 

Timers, Countlng-See Vol 2 

Timers, Cycl~ee Vol 2 

Timers, Electrolytic Cell-:-
See Vol 2 

See Dummy Loads...,- . 
See Vol 1 

Testers, Gyro-See Vat 1 

Testers, Hi-Pot-See Testers, 
Insulation. Breakdown-Vall 

Testers, Telephone-See Vall Timers, Impulse-See Vol 2 

Terminations, High Voltage 
Del Elctrns. Corp., Mt, Vernon" N.Y.· 
Electro Impulse, Inc., Red Bank, N.J. 

Testers; Insulation 
Breadkdown---$ee Vol 1 

Testers, Teletypewrlter,..--
, See Vol 1 ' 

Testers, Tenslle-,.See Testers, 

Timers, Interval-See Vol 2 
Timers, Programmed

See Vol 2 
p603 

Hlpotronlcs,lnc., Brewster, N.Y. 
Kilovolt Corp., 'Hackensack, N.J ... P 773 
Ught Elec. Corp., Rancocas, N.J. 

Testers, Integrated Circuit. 
(Automatlc)-See Vall 

Material-Vall Timers, Reset~ee Vol 2 

Ross Engrg. Corp., Campbell, Cal. ' 
Rowe Inds., Div., Toledo, Ohio 
Universal Voltronlcs Corp., Ml Kisco, 

N.Y. 

Testers, Integrated, Circuit 
(Manual)-SeeVoll ' 

Testers, Torqu~ee Vall 

Testers, Tracking & Erosion 
Resistance (Insulation)
SeeVol,.l 

Alberox Corp~, New Bedford, Mass. 
American Pamcor, Inc., Paoli, Pa' 
Barth Elctms., Inc., Cleveland, Ohio 
Basic Ceramics Inc., Hawthorne, N.J. 
Cam-Lok Div., Cincinnati, Ohio 

Testers; Le,akage-SaeVoll 
Testers, Life, Component-

See Vol 1 ' , 

Timers, Sequence-See Vol 2 

Timers, Solid State-See Vol 2 
Timers, Thermal-See Vol 2 

Timers, Welding (Electronic) 
Testers,Transistor-See Vall -See Vall 

Coleman Cable & Wire Co., Aiver Grove, 
III. 

General Elec., Schenectady, N.Y. 
Herley Inds., Inc., Syosset, N.Y: 
Joy Mfg. Co., NewPhila., Ohio 
Narda Microwave Corp., Plainview, N.Y. 
Peschel InSlrs., Cape Coral; Fla. 
Plymouth Rubber Co., Inc., canton, Mass. 

Terminations, Microwave-
See Vol 2 

Terminations, VHF, Video, 
Pulse-See Vall 

Testers, Logarithmic ' 
Ampllfier-See Vall" 

Testers, Logic Card"'-' , ,: 
See Vol 1 

Testers, LSI ,(Automatic~ 
, See Vol 1 

Testers, MagnetiC Core-,. , 
SeeVoll ' 

, Testers, Magnetron"::'" 
See Vol. 1 

Testers, Material-See Vol 1 

Testers, Transmission & 
Delay-See Vol' " 

. Testers, Tube-See Vol 1 

Testers, Universa~See Vall 

," Testers, Vibratjon-See 
Vibration Test. Systems-
Vall ' 

Testers~ Voltage Breakdown 
-Se~VoI1' , 

Test Equipment, Color Tv'
SeeV911 

Testers, Memory-See, 
Testers, Computer' Memory-: 

, Testing, Envlronmental-See 
, Services; Environmental, " 

Testing 

Thermlstors-See Vcil'2 

Test Equipment, Component 
Substitutlng-See Vall' ' 

Vall ' 

Testers; Meter-See V91l' 
Test Equipment, Testers, Microphone-See 

Envlronmental-See Specific Calibrators, Microphone- " 
Type Of Equipment-Vall VOl 1 ' 

Test EqUipment, Mechanical 
Impedance-See Vall 

Testers, Microwave:- ' ' 
See Vol 1 

Thermo Compression 
Bonding Equlpment-
See Vol 1 

Thermocouple Reference 
Junctlons-See Vol 2 

Thermocouples, Elements & 
Accessories-SeEi Vol 2 ! 

eem/197l (Vol. 3) For addresises' see YELLOW SECTION 

Timing Switches-See Timers 
-Vol 2 

Tlnsel.:.....see Wire, Tinsel 

Tonometers-See Vol 1 

Tool Kits & Sets 
Amphenol Connector Dlv" Broadview, 

ilL 
Clrcon Corp., Goleta, Cal ........... _ p 2937 
'GC Elctms., Rockford, III, ..... , ...... P 2829 
Jonard Inds. Corp., Bronx, N.Y ... p 2941 
Vaco Prods. Co., Chicago, 1II ••• _ ... p 2944 
Ace Drill Corp., Adrian, Mich. 
AdrEi Co., Milwaukee, Wise. 

'Allied Elctrns. Corp., Chicago, III. 
American Pamcor, Inc., Paoli, 'Pa 
Armstrong Bros. Tool Co., Chicago, III. 
Bearing Inspection, Santa Fe Springs, Cal. 
By-Buk Co., Los Angeles, Calif. 
Channellock, Inc., Meadville, Pa, 
Cole-Parmer Instr. Co., Chicago, III. 
Erikson Specialized Tool Co., Pica-Alvera, 

Cal. 
General Hardware Mfg. Co., New York, 

N.Y. 
Goldsmari, Inc., Philadelphia, Pa. 
Hammel, Aiglander & Co., New York, N.Y. 
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Tool Kits & Sets (cont'd) 
Hunter Tools, EI Monte, Calif 
Janel, Inc., Stirling, N.J. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
MacDonald & Co., .Glendale, Cain .. , 
Milbar, Chagrin Falls, Ohio 
Moody Machine Prods. Co., Inc., 

Providence, R.I. . 
Multi-Amp Corp.,-Cranford, N.J. 
Phllmore Mfg. Co., Richmond Hill, N.Y. 
Proto Tool Co, Los Angeles, Cam. 
Rosenberg eros. & Co., Smithtown, N.Y. 
Snap-On Tools Corp., Kenosha, Wisc: 
Techni-Tool, Inc., Philadelphia, Pa. 
Telvac Instr. Co., Van Nuys, Cal. 
Thomas & Betts Co., Elizabeth, N.J. 
Uber Grafic Instrs., Palo Alto, CaUf. 
UNGAR, Compton, Calif. 
Upson Tools, Inc., Rochester, N.Y. 
Utica Tool Co., Inc., Orange.burg, S.C. 
Wharton Unitools, Moosup, Conn. 
Williams J.H. & Co., Buffalo, N.Y. 
Wilmer Mfg. Co., Beltsville, Md. 
Xcelite, Inc., Orchard Park, N.Y. 

Tools, Alignment 8. Tuolng 
GC Eletrn8~ Rockford, III. , , 
Jonard Inds. Corp., Bronx, N.Y ... p 2$41 
SmIth, Herman' H., Inc., Bklyn., N.Y. . 
Syntronlc Instrs., Inc., AddIson, IH. 
Vaco Prods. Co~ Chicago, III. 
Electro Optics Assocs., Palo Alto, CaIH. 
Erikson Specialized Tool Co., Pi<lO-Rivera, 

Cal. 
Injectorall Elctrns. Corp., Great Neck, N;Y. 
Janel, Inc., Stirling, N,J, 
Keystone Elctms. Corp., New York, N.Y. 
MacDonald & Co .. Glendale, Calif. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Snap-On Tools Corp., Kenosha, Wisc. 
Solder Removal Co., Covina,CaI. 
Techni-Tool; Inc., Philadelphia, Pa, 
Workman Elctrn. Prods" Inc., Sarasota, 

Fla. 

Tools, Crimping 
Amp Inc., Harrisburg; Pa. ' 
Amphenol Cadre DiY., Endicott, N.Y. 
Amphenol Connector Diy., Broadvl_; 

ilL .................................... p 2569,2589,2510 
Amphenollnd'i. Dlv., ChICago, ilL P 2547 
Amphenol RF Dlv., Danburry, Conn. ' 

p2537 
Amphenol Sales Dlv., BroadvIew, ilL 

, p 2537,2547,2569,2589,2510 
Berg Elctrns~ Inc., New Cumbertand, 

P ........... ; ....................................... _ p 2583 
Buch.nan Elec. Prods., Union, N.J. 

Clrcon Corp., Goleta, Cal. 
p 2598 

Elco, WIllow Grove, Pa ................. p 2825 
ETC, Inc., Cleveland, Ohio ............ p 2628 
GC Elctrns., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y. 
Vaco Prods. Co., Chicago, 1II ........ p 2944 
Vector Elctrn. Co., Inc., Sylmar, caL 
Winchester Elctrn8. Diy., OakvUle, 

Conn. 
AmeriCan Pamcor, Inc., Paoli, Pa 
Americon Corp.,.Waltham, Mass. 
Ark-Les Switch Corp" Watertown; Mass. 
Beman Mfg .. Inc., New Cumberland, Pa 
Birnbach Co.~ Inc., Freeport, N,Y, 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J, 
British Insulated Callender's Cables, Ltd.,. 

LondOn WC1B 3QN, Eng. 
Burndy Corp., Norwalk, Conn. 
Cam-Lok Div., CinCinnati, Ohio , 
Cambridge ThermioniC, Cambridge, Mass 
Connectrol Corp., New York, N, Y . 
CrimpCQ Engrg., Cangoga Park, Calif. 
Electric Terminal Corp., Warwick,RI, 
Eyelet Tool Co., Inc., Cambridge, Mass. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y, 
Hollingsworth Solderless Terminal, 

Phoenixville, Pa. 
Holub Inds., Inc., Sycamore, III .. 
Hunter Tools, EI Monte, Cam 
Ideal Industries, Inc., Sycamore, III. 
Janel, Inc., Stirling, N.J, 
Keystone Elctrns. Corp.~ New York, N.Y .. 
Kings Elctms., Tuckahoe, N.Y. 
Klein, Mathias & Sons. Chicago, III. 
Magnetec Corp" Van Nuys, Calif. 

Maleo Mfg. Co., Chicago, ilL 
Molex Prods. Co., Downers Grova, HI. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Pico Crimping Tools Co., Santa Fe 

Springs, Cam. 
Portar, HK., Inc., SomarvIIIe; M ... , 
Shure Bros., Inc., Evanston, IIi. 
Sjoberg, C. & Son, Inc .. Ctansion, R.I. 
Stromberg Carlson COrp., ~, N.Y. 
Superior Continantal Corp., Hickory, N.C, 
Techni-Tool, Inc., PhlladalphIa, Pa. 
Thomas & Batts CO., Elizabeth, N.J. 
Triple-A Specialty Co., Ctago, IH. 
Waldom E1ctms., Inc., ChIcago, IU. 
Whitaker Cable Corp., N. Kansas CIty, 

Mo. 
Zierick Mfg. Corp., MlKlsco, N.Y. 

Tools, Hand Or MachanaJ
See Cutters; Screwdrivers; 
Wrenches; etc. 

Tools, .... t s.a"ng-
See Vol 1 .. . 

Tools, Microelectronic 
Handling 

. Clrcon Corp., Goleta, caL .. __ P ZII7 
Jonard Inds. Corp~ I .... N.Y_~ P 1M' 
Sprague EIec. ~ No. ~ ~ , 
Arernco Prada., Inc., BriardIfI Manor, N.Y. 
E.T.M •. Corp., Monrovia, calif. 
Gl!neral Hardware Mfg. Co., New York, 

N.Y. . 
Hammel, Riglandar & Co., New York, N.Y. 
Janel, Inc .. Stirling, N.J. 
Laser Technology, Inc., N. Hollywood, 

CalH. 
Laurl8r Assocs., Waslford, M .... 
MacDonald & Co., Glendale, CalIf. 
Moser Jewal Co., Perth AmbOy, N.J. 
Orbit Inds., San luis ObIspo, CalIf. 
TechnI--Tool, Inc., PhIladelphIa, Pa. 
Ternpress Inds., Inc., Los Gatos, Callt 
UNGAR, Compton, CBIif. 
VIQOI" Tool Co., New York, N.Y. 
Wendon Co., Inc .. Stamford, Conn. 
Xosl~e, Inc., Orchard Park, N.Y. 

Tools, Parts-Handling, 
Vacuum Operated 

Jonard Inds. Corp.; Bronx, N.Y. 
A1r-Vac Engrg.· Co., Milford, Conn. 
American Pamcor, hie., Paoli, Pa 
Arernco PrOds .. Inc., Briarcliff Manor, N.Y. 
Atlantic India Rubber Co., Chicago, HI. 
E.T.M. Corp., Monrovia, CBIif. . 
Foradom Elec. Co., Bethal, Conn. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander& Co., New York, N.Y. 
Henes Mfg. Co., Phoenix, Ariz. 
Janel, Inc., Stirling, N.J. 
Lear Siegler, Inc., Santa MonIca, CalIf. 
MacDonald & Co., Glendale, 6aIif. . 
Scientific Inds., Inc., Mineola, N.Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
,Telvac 1nsIr. Co., Van Nuya; CII. 

Tools, Aelay servicing 
GC EIctrna., Rockford, II. 
Jonard IncIa. Corp.. Bronx, N.Y. ~ P 1M' 
Adre Co., MilwaUkee, Wise. . 
GTE Automatic EIec., NorthIake,III. 
Janel, Inc., Stirling, N.J. 
Klein, Mathias & Sons, Chicago, HI. 
MacDonald & Co., Glendale, CalIf. 
Technl-TooI, Inc., Philadelphia, Pa. 

Tools, AeslstanceSolclertng-
See Soldering Equip" ' 
Resistance 

Tools, Soldering-See ~fic 
Types' . 

Tools, Swaging 
CIrcon Co~ Goleta, caL 
EIco, WIllow Grova, Pa. 
Jonard Inds. Corp., Bronx, N,Y, ' 
vector EIctm. co.. I~SyImIr, caL 
Advanced KInetics, Costa Mella, calli. 
Connectrcll Corp., New York, N Y 
[).Cameo, Inc., Burbank, CaHt. 
EYalat Tool Co., Inc., Cambridge, Maas. 
Helltronlcs Corp., Newark, N.J. 
Keystone Elctrns. Corp., New York, N.Y. 
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UUon 1nIIB., Van Nuya, CaRl" 
Pam Engrg. & Mfg. Corp., Doylestown, 

Pa. 
SjObIIrg, c. I. Son, Inc., Cranston, R.I. 

ToroIcIt-See Coils, Toroidal 

Torque Indlcators-See 
Indicators, Torque-Vol 1 

Torque Maten-See 
Indicators, Torque-Vol 1 

To~ue Testere-See Testers, 
Torque-Vo11 , 

Torquers, Gyro-See Motors, 
Gyr~Vol2 

TotaI ..... DIgItaI-See Vol 1 
Tote Boxe~ee Boxes, 

Component I Subassembly 
HandHng 

To .. r Erection 8. 
.... ntenance SctrvIce8-See 
Services, Tower Etection & 
,Maintenance-Vol 1 

Tow ..... Anten,...:..see 
Antenna Towers-Vol 1 

Tracers, Curve, Tube 8. 

Transducers, 'Strain Gauge-
See Vol 2 , 

Transducers, Temperature-
See Vol 2 ' 

Transducers, Thermoelectrtc 
-See Transducers, 
Temperature-Vol 2 

Trartsducers, Torque-
See Vol 2 

Transducers, Ultrasonic
See Vol 2 

Transducers, Veloclty
See Vol 2 

Transducers, Vibration-
See Vol 2 

Transducers Volt, WaH, 
Current, Var, Power Factor, 
Frequency--See Vol 2 

Transformers, AudiO 
Acee EICtrna., 0ceanaIda, Cal. 
ADC Prods., MIn'*POII8, Mlnn. 
Auatron, Inc., Austin, Tu. 
lulova W.tch Co., Freq. Control 

Prods., Elctrns. DIY .. Wood8lde, N.Y. 
CML-Macarr, Inc., EdI8on, N.J. 
Coot ColI ~ I4Is Angela, caUl. translstor-See Vol 1 

• Ferraclyne Corp .. Venice, calif. 
Tracers, SIg.,.!-See Testers, 
. Signal Tracing-Vol 1 '. 

Trkers, Voltage Curv .... 
See Vol 1 , 

TracldngSyatems-See Vol '1 
, , 

Trailers, Instrumentation
See Laboratories, MObile & 
Fteld-Vo11 

Tralnera-See Simulators & 
TraJnors.-,.Vol1 

T~ AIrborne
See Vol 1 

transceivers; Facsimile
See Vol 1 

Transceivers, . Infrared-
See Vol 2 . 

Transceivers, Slngle-Sldeband 
-see Vol 1 

Transcription' Arrn&-See 
Phonograph Arms, 
Transcription-Vol 1 

Transducers, Acceleration
See Accelerometers-Vol 2 

Transducers, Displacement

Freed TranafonHr ~ IkIyn., N.Y. 
, P 2152 

HIpotronIca, Inc., Brewater, N.Y. p 215& 
HIiIonIc, Inc., Olathe, ICanL 
K.G.5. EIctrna., Puadena, caL_. P 2856 
Lambda EIctrna., Melville, N.Y. 
Ugh! EIec. Corp., Rancocaa, N.J. 
llagnetlcWlndlnga ~ Eaaton, Pa. 
Me!cor Elctms. Corp., F8I'IIIIngdaJe, N.Y. 
Mlcrotran ~ Valley Stra ..... N.Y. 

P 21584981 
Neahamlny Tranafarmer, Furlong, Pa. 
NWL Tranafoime,., Trenton, N.J. p 2188 
PIco, Elctml Inc., Mount Vernon. N.Y. 

p2l7O 
Ryelnda.,Inc., ~ N.Y. 
S8nnh81aer EIctrn. Corp., N_ York, NY 
SIgnal Tranaformer, BIdyn.,·N.Y •. 
SOlId State EIctrna., Sepulveda, caL 
Staco, Inc .. DI!Yton. OhIo 
Torotel, inc., Grandview, 110. 

P 2184,2985 
Torwlco EIctrna., Inc., Lakewood, N.J. 
United Tranaformer Co. DIY; of TRW 

Inc., "- York, N.Y. --P 2188,2181 
z.rtng Ind.., I~ Carmel, IncL 
A C Electronics Co., Santa MoniCa, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Allied Elctrns. Corp., Chicago, III. 
AItac, Anaheim, Calif. 
American Magnetics Corp., carterville, III. 
Astrolab Inc., Unden, N J 
Barwood Elctrns., Inc., Glendale, Cal. 
BerkshIre Transformer Corp., Kent, Conn. 
B.H. IndB., LoS Angeles, Cal. 

. . . Bourns Pacific Magnatlc Corp., Romoland, 
traneducers; Fiow-8ee VOl 2 Callf. 

Sea Vol 2 

Transducers, Force-
See Vol 2 . 

Tl'IInsducers, Impedance
See Vol 2 

Tran8ducers, Incremental 
I)JgItaI Position. Aotary
see Vol 2 

Bullock Magnetics Corp., Pomona, cam. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
CoIl Co. of Amer., Northvale, N.J. 
Consolldatad Transformers Unltd., San 

Gabriel, Cal. 
Coral MagnetIcs Co., Farmingdale, N.Y. 
Custom CoIl Co., Zanesville, Ohio 
Cycle Transformer Corp., Wast Orange, 

N.J. 
Davis J.W. & Co., Dallas, Texas 

Transducers, Magnetic Pickup Dlttmore-Freimuth Corp., MUwaukee, Wise. -see Vol 2 Edko Elctrns., Inc., Brooklyn, N.Y. 

Transducers, Power-:See 
Transducers, Volt, Watt, 
Currents, etc.-Vol 2 

Transducers, Pre .... re-
See Vol 2 . 

Transduce .... Sonat
See Vol 2 

electrical Windings, Inc., Chicago, III. 
Electro WIndings & Comps., KenIlworth, 

N.J. • . 
Electrocom Inds., So. Band, indiana 
Elctrn. Components Corp., Addison, III. 
Electronic OevIc8s, Cleve., Ohio 
E1ctrn. Transformer Corp., Paterson, N.J. 
Elgin E1ctrns., Waterford, Pa. 
Einetic Elctrns., Inc., Venice, Cal. 
EMP Elctrna., Inc., Phoenix, Ariz. 
Epco Prods., Inc., WaUklll, N.Y. 

Transducers, Sound Velocity Ferranti Ltd., HolHnwood, Lanes., England -see Vol:? Foster Transformer Co., CIncinnati, OhIo 
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General Raqio Co., Concord, Mass .. 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Gotham Audio Corp., New York, N.Y. 
Grand Transformers, Grand Haven, Mich, 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Harder, Donald C. Co., Inc., San Diego, 

Calif.. . 
Hughes Aircraft Co, Culver City, Cal. 
Hyperion Inds. Corp., Watertown, Mass .. 
Invertronics, Pine, Brook, N.J. 
JB Elctm. Transformers', Inc., Chicag'o, III. 
Jensen Mfg. Div., Chicago, III: . 
Johnson Elec~ Coil Co.,. Elmhurst, III. 
Lear Siegler, Inc., Santa Monica, Calif;' 
Mag·Con Engrg. Co., SI. Paul, Minn; 
Magnetic Circuit Elements, Monterey, Cal. 
Merrimack Magnetics, Lowell, Mass. . 
Mid·West Coil & Transformer Co... . 

Chicago,lIl. . 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., 'Alpha, N.J. 
Oeco Corp., Portland, Ore' 
Olektron Corp., Dudley, Mass. 
Optimation, Inc., Sun Valley, Calif. 
Peerless Elec. Prods., Anaheim, Cal.' 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Polyphase Instr. Co., Bridgeport,Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns: Corp., Marshfie.ld, Mass. 
Precision Elctms., Inc., Amityville; N.Y. 
Precision .Inc., Minneapolis, Minn ' . 
Preferred Electronics, Inc., Westfield, 

Mass. . 
Profile Elctrns·., Inc., Concord, N.H. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse Engrg., Inc., San Diego, Cal. . 
Quam·Nichols Co., Chicago, III. 
Queensboro Transformer & Mach.; 

College PI., N.Y. 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass.; , . 
RFL Inds., Comms. Div., Boonton, N.J. 
RHA·Audio Communications, W. New 

York, N.J. 
Rohde & Schwarz Sis., Passaic,:N.J. 
Sartron, Inc., Newberg, Ore. 
Shigoto Inds., Ltd., New' York, N.Y. 
SKGi Assocs., Inc., Boston, Mass. 
SNC Mfg, Co., Inc., Oshkosh, Wisc .. 
Spa:tron Inc, Alhambra, Calif. 
Stancor, Chicago, III. " 
Standard Winding Co., Newsburgh, N.y. 
Sterling Transformer Corp., Brooklyn; NY 
Tranex, Inc., Mountain View, Cal. . 
Transformer· Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago; III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. " 
Wintron Co., Inc., S. EI Morite, Calif. 
Y.T. & T. Corp" Roslyn Hgts., N.Y. 

Transformers, 
Autotransformer 

ACOC Elctrns., Oceanside, Cal. 
ADC Prods~ Minneapolis, Minn. 
Arnold Magnetics, Culver City, Cal. 
Austron, Inc., Austin, Tex. 
CML-Macarr, Inc., Edl!lon, N.J. . 
Coast Coil Co., Los Angeles, Calif. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Electro Cube, San Gabriel, ·Cat ... p .2950 
Ferrodyne Corp., Venice, Calif, 
Freed Transformer Co., .Bklyn., N. Y;, 
Gates Elctrn. Co., BronX, N.Y. 
General Elec..Co., Schenectady, N.Y •.. 
Hlsonlc, Inc., Olathe, Kans. . . 
Kepco, Inc., Flushing, N.Y .. 
KG.S. Elctms., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Light Elec. Corp., Rancocas, N.J. 
MagnetiC Windings Co., Easton, Pa. . 
Mlcrotran Co., Valley Stream, N. V.· 
North Elec. Co., G.allon, Ohio 
NWL Transformers, Trenton, N.J. 
Ohmlte Mfg. Co., Skokie, III. 
Perkln·Elmer Corp., Wilton, Conn •. 
Pleo Elctrns·lnc., Mount Vernon, N.Y. 

RCA Elctrns. ComJ)s., Harrison, N.J. 
. P 551 

Signal Transfor!1ler, Bklyn., N:Y. 
. p 2976,2977 

Spellman High Voltage Elctrns .. Corp., . 
Brorix, N.Y. 

SRC Div., Newport Bch., cal ....... P 1992 
Staco, Inc., Dayton, OhIo .............. p 2983 
Torwlco·Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New.)'ork, N. V. 
Zaring Inds., Inc., carmel, Ind. 
A C Transformer Corp" Newark, .N.J. 
Acme Elec. Corp., Cuba, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
Allis-Chalmers, Milwaukee, Wisc. 
Altec, Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Anzac Elctrns., Waltham, Mass. 
Astro-Metrix, Burbank, Cal. . 
Barwood Elctms., Inc., Glendale, Cal. 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bourns Paci.lic Magnetic Corp., RomolMd, 

Calif. , 
Bullock Magnetics Corp.: pomona, CaUf. 
Carson Mfg. Co., IndianapoliS, Ind. . 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer .Co., Chicago, III. 
Century Coil Corp., Chicago, III. 
Coil Co. of Amer., NorthVale. N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, CaL 
Consolidated Transformers Unltd., San . 

Gabriel, Cal, 
Coral Magnetics Co., Farmingdale, N.Y. 
Custom Coil .Co" Zanesville, Ohio. 
Cycle Transformer Corp., West Orange, 

N.J. 
Eastern Specialty Co" Phiiadelphia:.Pa. 
Edko Elctrns., Inc.; BrOOklyn, N.Y. 
Electrical Windings, Inc., Chicago, III .. 
Electro Windings & COl)1ps., Kenilworth, 

.N,J. 
Elctrn. Components Corp., Addison, III .. 
Electronic Devi~s, Cleve., Ohio 
Elctrn. Tr,msformer Corp., Paterson, N.J. 
Elgin Elctrns.; Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal.. 
EMP Elctrns., .Inc., Phoenix, Ariz. 
Epco Prods., Inc., Wallkill, N.Y .. ' 
Foster Transformer Co., Cincinnati, Ohio 
Gerierai Radio Co., Concord, MaSS. 
Geo Space, HoustOn, Tex. 
Goslin Elec .. & Mfg. Co., Burbank, Calif. 
Grand.Transformers, Grand,Hayen, Mich. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE.Sylvania Inc., Danvers, Mass. 
H.al)1mond ,Mfg. Co" Ltd.; Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, ·Cal. 
Hughey & Phillips, Inc., Burbank, Cal. 
Hyperion Ind~. Corp., Watertown, Mass, 
Invertronics, j>ine Brook, N.J. . 
.JB Elctrn. Transformers, Inc., Chicago,.III, 
Jefferson Elec., Bellwood, m. 
Jensen Mfg, Div., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. . 
Kolton Elec .. Mfg. Co., Newark; N.J .. 
Mllg-Con Eng(g. Co., SI. Paul, Minn. , 
MagnetiC Circ~itElements, Monterey, Cal. 
Merrimack Magnetics, Lowell, Mass.·. 

.Mid-West Coil & Transformer Co., 
Chicago, III. 

Nytronics, Inc., Alpha, N,J. 
Oeco Corp:, Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Osborne Transformer Corp., DetrOit, Mich. 
Peerless Elec. Prods., Anaheim, Cal. 
Peschel Instrs., Cape Coral, Fla. 
Picooics Inc., Tyngsboro, Mass. 
Polygon Inds. Ltd" Toronto 16, Onl., 

Canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision ElctrOs., Inc .. , Amityville, N.Y. 
Preferred Electronics, Inc., Westfield, ' 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Queensboro Transformer & Mach., 

College PI., N.Y. 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 

Transformers, Chopper 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grove Village, III. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Utlleton, Mass. 
Torelco Inc., Irvington, N.J. 
Tranex, Inc., Mountain View, Cal. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 

. Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Westinghouse Elec., Buffalo, N. Y .. 
Westinghouse Elec., Greenville, Pa. 
Wintron Co., Inc., S. EI Monte, Calif. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Transformers, Bias 
Abbott Transistor Labs., L.A., cal. 

• p 2948 
ACDC Elctms., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
CML-Macarr, Inc., Edfson, N.J. 
Coast Coli Co., Los Angeles, Calif. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Ferrodyne Corp., Venice, calif. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda Elctrns., Melville; N.V. 
Ught Elec. Corp., Rancocas, N.J. 
Mlcrotran Co., Valley Stream, N.Y. 
Nashamlny Transformer, Furlong, PIi. 
Nortronlcs, Mpls., Minn. 
Pica Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Torwlco Elctrns., Inc.; Lakewood, N.J. 
United' Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., carmel, Incl. 
American Magnetics Corp., Carterville, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unlld., San 

Gabrjel, Cal. 
Coral Magnetics Co., Farmingdale, .N.Y .. 
Cycle Transformer Corp., West Orange, 

N.J. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electro Windings & Camps., Kenilworth, 

.N.J. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Epco Prods., Inc., Wallkill, N.Y. 
Foster Transformer Co., Cincinnati, Ohio 
'Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Grafix, Inc., Albuquerque, .N.M. 
GTE' Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Hyperion Inds. Corp., Watertown, Mass. 
Invertroilles, Pine Brook, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Merrimack MagnetiCS, Lowell, Mass. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctms: Corp., Marshfield, Mass. 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. . 
Raytheon' Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
S.NC Mfg. Co., Inc., Oshkosh, Wisc. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Waikefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad·Utrad, Huntington, Ind. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Bridging 
ADC Prods., Minneapolis, Minn. 
Astrosystems, Lake Success, N.Y. 
Coast Call Co., Los Angeles, Calif. 

p2487 
Dranelz Engrg. Labs., Plainfield, N.J. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda Elctrns., Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y . 
North Atlantic Inds., Plainview, N.Y. 
North Hills Elctms., Inc., Glen Cove, 

N.Y. 
Pleo Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
Unfted Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Allec, Anaheim, Calif. 
American MagnetiCS Corp., Carterville, III. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa_, 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electro Windings & Camps .. Kenilworth, 

.N.J. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Epco Prods., Inc., Wallkill, N.Y. 
Foster Transformer Co., Cincinnati, Ohio 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Hammond Mfg. Co .. Ltd .. Guelph, Onl., 

Can. 
Hyperion Inds. Corp., Watertown, Mass. 
Invertronics, Pine Brook, N.J . 
Johnson Elec. Coil Co., Elmhurst, III. 
Lear Siegler, Inc., Santa Monica, Calif. 
Magnetico, Inc., E. Northport, N.Y. 
Nytronics, Inc., Alpha, .N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctnis. Corp., Marshfield, Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. • 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Transformer Mfrs., Inc., Chicago, III. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Varo, Inc., Texas Div., Garland, Tex. 

Transformers, Chopper 
Coast Coli Co., Los Angeles, Calif. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Hlsonlc, Inc., Olathe, Kans. 
James Elctms., Inc., Chicago, III. 
Lambda Elctrns., Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y. 

p 2960 
Neshamlny Transformer, Furiong, Pa. 
Pica Elctrns Inc., Mount Vernon, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Stevens-Arnold, Inc., So. Boston, Mass. 

p 2007 
Torwieo Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y ..................... P 2988 
Zaring Inds., Inc., Carmel, Ind. 
American MagnetiCS Corp., Carterville, III. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
C.B.C. Inds., Inc., FI. Washington; Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Components Corp., Chicago, III. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
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Transformers, Chopper (cont'd) 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Hyperion Inds. Corp:, Watertown, Mass. 
Johnson Elec. Coil Co., Elmhurst. III. 
Oeco Corp., Portland, Ore. 
Polyphase Instr. Co" Bridgeport, Pa. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse Engrg., Inc., San Diego, Cal. 
Rae Co. Inc" Indianapolis, Ind. 
Rawco Instrs., Inc., FI. Worth, Tex. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal: 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Transformer Mfrs., Inc., Chicago, III. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind.! 

Transformers, Constant 
Voltage 

ADC ,Prods., Minneapolis, Minn. 
CML-Macarr, Inc., Edison, N.J. 
Del Eletrns. Corp., Mt. Vernon, N.Y. 
Dynage, Bloomfield, Conn. 
Ferrodyne Corp., Venice, CalH ... p 2951 
Freed Transformer Co., Bklyn., N.Y. 

P 2953 
General Elec. Co., Schenectady,. N.Y. 
Hlpotronics, Inc., Brewster, N.Y. p 2955 
Kepco, Inc., Flushing, N.Y. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Light Elee. Corp., Rancocas, N.J. 
Magnetic Windings Co., Easton, Pa. 

p 2964 
Mlcrotran Co., Valley Stream, N.Y. 
Neshamlny Transformer, Furlong, Pa. 

p 2965 
North Elec. Co., Gallon, Ohio 
Signal Transformer, Bklyn., N.Y. 

p 2978,2979 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Wanlass Dlv., Fort Washington, Pa. 
Acme Elec. Corp., Cuba, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
American Magnetics Corp., Carterville, III. 
Astro·Metrix, Burbank, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bogen Div., Paramus, N.J. 
Bourns Pacific Magnetic Corp., Romoland. 

Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil C·o. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Constant Voltage Co., Chicago, III. 
Coral Magnetics Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange, 

N.J. ' 
Davis J.W. & Co., Dallas, Texas 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Foster Transformer Co., CinCinnati, Ohio 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. ,ransformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Merrimack Magnetics, Lowell, Mass. 
Mid·West Coil & Transformer Co., 

Chicago, III., 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J:' 
Oeco Corp., Portland, Ore. 
Permavolt Transformers, Inc., S. Bend, 

Ind. 
Polyphase Instr. Co" BridgepOrt, Pa. 

OueensborO Transformer & Mach" 
College Pt., N.Y. 

Ratelco, Inc., Seattle, Wash. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grove Village, III. 
Standard Winding Co., Newsburgh, N.Y. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TOC Div., Uttleton, Mass. 
Tranex, Inc., Mountain View, Cal. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield; Mass. 
Transrex Div., Torrance, Cal. , 
Tresco an Aydin Co., Phila., Pa'. 
Triad Distributor Div., Huntington, Ind. '. 
Triad-Utrad, Huntington, Ind. 
Utah Elctms., Huntington, Ind. 
Varo, Inc., Texas Div., Garland, Tex. 
Ward Leonard, Ml Vernon, N.Y. 

Transformers, Control 
ACDC Elc1rns., Oceanside, Cal. 
ADC Prods., .Mlnneapolls, Minn. 
Coast COli Co., Los Angeles, Calif. 
DOC, Hicksville, N.Y. ' 
Del Eletrns. Corp., Mt. Vernon, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
General Elee. Co., Schenectady, N.Y. 
Kepco, Inc., flushing, N.Y. 
Lambda Eletrns., MelVille, N.Y. 
Light Elec. Corp., Rancocas, N.J. 
MagnetiC Windings Co., Easton, Pa.· 

,p~ 
Microtran Co., Valley Stream, N.Y. 

p295B 
North Elec. Co., Gallon, Ohio 
Signal Transformer, Bklyn., N.Y. p 29BO 
Staco, Inc., Dayton, Ohlo ........ __ p 2983 
Torotel, Inc., Grandview, Mo: 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Acme Elec. Corp., Cuba, N.Y. 
Allied Elctms. Corp., Chicago, III. . 
Altec, Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Arrow-Hart, Inc., Hartford, Conn. 
Astro·Metrix, Burbank, Cal. ' 
Basler Elec. Co., Highland, III. ' 
Bourns Pacific Magnetic Corp., Romoland, 

Calif.' 
Bullock Magnetics Corp., Pomona, Calif. 
Caig Labs., Inc., Westbury, N.Y. 
Carson Mfg. Co., Indianapolis, Ind. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Century Coil Corp., Chicago, III. 
Clifton Div., Clifton Hgts., Pa. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unlld., San, 

Gabriel, Cal. 
Coral Magnetics Co., Farmingdale, N.Y. 
Dittmore·Freimuth Corp., Milwaukee, WiSe. 
Dormeyer Inds., Chicago, III. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electro Windings & Camps., Kenilworth, 

N.J. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., inc., Wallkill, N.Y. 
Ferranti Ltd., Hollinwood, ·Lancs., England 
Foster Transformer Co., Cincinnati, Ohio 
Fumas Elec. Co., Batavis, III. 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Grafix, Inc., Albuquerque, N.M. 
Grand Transformers, Grand Haven, Mich. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
HJS Engrg. Co., Park Ridge, III. 
Honeywell, Residential Div., Mpls., Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Hyperion Inds. Corp., Watertown, Mass. 
Invertronics, Pine Brook, N.J. 
JB Elctm. Transtormers, Inc., Chicago, III. 
Jefferson Elec., Bellwood, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Kolton Elec. Mfg. Co., Newark, N.J. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circu~ Elements, Monterey, Cal. 
Merrimack Magnetics, Lowell, Mass. ' 
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Mid,West Coil & 'Transformer Co., 
Chicago, III. 

Nat'l. Coil Co., Douglas, Ariz .. 
Oeco Corp., Portland, Ore. 
Osborne Transformer CorP., Detroit, Mich. 
Peschellnstrs., Cape Coral, Fla ' 
Polyphase Instr. Co., Bridgeport, Pa; 
Precision Elctrns. Corp., Marshfield, Mass: 
Preferred Electronics, Inc., Westfi8ld, 

Mass. " 
Pulse Engrg., Inc., San Diego, ·Cal. " 
Rae Co. Inc., Indianapolis,lnd. . 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cat 
SKG Assocs.; Inc., Bostori, Mass. 
SNC Mfg. Co., Inc" Oshkosh, Wisc. 
Square 0 Co., Park Ridge, III. ',' 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TOC Oiv., Littleton, Mass. 
Torotron, MI. vernOn, N.Y. 
Tranex, Inc., Mountain View, Cal. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, ·Ind. 
Triad-Utrad, Hun"n\iton, Ind. 
Ward Leonard, Mt. Vernon, N.Y. 
Webster Elec. Co., Inc., Racine, Wisc. 
Westinghouse Elec., Greenville, Pa. . 

Transformers, Converter, DoC 
To D-C 

ACDC Eletms., Ocearislde, Cal. 
ADC Prodis., Minneapolis, Minn.. ' 
Amarican Elc1rn. Laba.,lnc.,'LaMdale, 

Pa. ' 

Amp Inc., Harrisburg, Pa. 
Arnold MagnellcS; Culver City, Cal 
Austron, Inc., Austin, Tex. 
AutomaUc Coil, New Hyde Pic., N.Y. 
Caddel-BumsMfg; Co., Inc., Mineola, 
N. Y. _ .. _~ ............... _ ... _ ... _ ... _ .... _ ...... P 2484 
Coast Coil Co., Los Angeles, Calif. . . 
Dale Elclma., Inc;, Yankton, S.D. 
Del E1ctrns. Corp., Mt. Vernon, N.Y. 
Electronic Resch. Assocs., Cedar 

Grove, N.J. . 
Ferroclyne Corp~ Venice, Calif ... P 2951 
Freed Transformer Co., Bldyn., N.Y. ' 

. P 2953 
HhIonlc, Inc~ Olathe, Kans. 
K.G.S. Elc1rns., Pasad_, Cal .. _· p 2958 
Lambda Elctma., Mellill .. , N.Y. 
Magnellc Windings Co., Easton, Pa. 
Mlcrotrari Co., Valley Stream, N.Y. 

P 2981 
Multitech Power Sys., COBta M_, Cal. 
North Elec. Co~ Gallon, Ohio 
Plco Eletrns Inc., Mount Vernon, N.Y. 
Powertec, Chatsworth, Cal. 
Teenetlcs, Inc~ Boulder, ColO.. 
Topaz E1ctma., San Diego, CeI. 
Torotel, Inc., Grandview, Mo. 
Torwlco EIctrns.,lnc., Lak,wooct. N.J. 
United Transformer Co. Dlv, of TRW 

Inc., New York, N.Y. 
Wanlass DIv.; Fort WaShington, Pa. 
Zaring Inds., Inc;, Carmel, Ind ..... p2993 
A CElectronics Co., Santa Monica, Cal. 
Aladdin Elctms., Nashville, Tenn. 
American Magnetics Corp., CarterVille, III. 
Astro·Metrix, Burbank, Cal. .. 
Basler Elec. Co., Highland, III. 
Beebe Instrs., Inc., N. White Plains, N.Y. 
Bertan Assocs., Inc., Plainview, N.Y. 
e.H. Inds., Los Angeles, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., lric., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Century Coil Corp., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Components Corp., Chicago, III: 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Constant Voltage Co., Chicago, III. 
Coral Magnetics Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange, 

N.J. ., 

Edko Elctrns., Inc., Brooklyn, N.Y. 
EI-Rad Mfg: Co., Chicago, III. 
Electro Magnetic Prods., Wabash; Ind. 
Electro Windings & Comps., Kenilworth, 

N.J. ' 

Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass. 
ElectrOnic Devices, Cleve., Ohio 
Elctm. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waferford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMP Elctms., Inc., Phoenix, Ariz. 
Energy Systems, Palo Alto, Cal. 
Epea Prods., Inc.,Walikill, N.Y.' 
Ferranti Ltd., Hollinwood, Lancs., England 
Foster Transformer Co., Cincinnati, Ohio 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Graflx, Inc., Albuquerque, N.M. 
Grand Transformers, Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, .Mass. 
Halmar Elctms" Inc., Columbus, Ohio 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. . 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
Iso-Switch Corp., Costa Mesa, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson "Elec. Coil Co., Elmhurst, III. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetlco, .Inc., E. Northport, N.Y. 
Merrimack MagnetiCS, Lowell, Mass. 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Mil Elctrns. Inc., Hudson, N.H. 
Novatronics, .Inc., Pompano Beach, Fla. 
Nytronics, Inc., Alpha, N.J. 
Oeca ·Corp., Portland, Ore. 
Osborne Transformer Corp., Detroit, Mich. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Inc., Minneapolis, Minn 
Preferred Electronics, Inc" Westfield, 

Mass. ' 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse-Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron,lnc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkotlh, Wisc. 
Spatron Inc, Alhambra, Calif. 
Spectran Elctrns., Pompano Beach, Fla. 
Stancor, Chlcago,lII; 
Standard Winding Co., Newsburgh, N.Y. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TOK Elctms .. Corp., Long Island ,City, N.Y. 
Teledyne Inet, Gardena, Cal. 
Torelco Inc., Irvington, N.J. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 

'Tresco an Aydin Co., Phila., Pa. 
Triad Distribulor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Varo, Inc., Texas Div., G.arland, Tex. 
'Wabash' Magnetics, Inc., Huntington, Ind. 
Ward Leonard, MI. Vernon, N.Y. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Current-See 
Transformers, Instrument 

Transformers, Decade 
Arnqld Mag""tles, Culver City, Cal. 
Astrosystams, Lake Success, N.Y.p 406 
Coast Coil Co~ Los Angeles; Calif, 
Electro Sci. Inds., Portland, Ore. p 2919 
Hlpotronics, Inc., Brewster, N.Y. 
Lambda Eletms., Melville, N.Y. 
Mlcrotran Co., Yelley Stream, N.Y. 
North Atlantic Inds" Plainview, N.Y. 
North Hills Elctrns., Inc~ Glen Cove, 

N.Y. . 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Solid Stete Elc1rns., Sepulveda, Cal 
Torwico Elc1rns., Inc., Lakewood, N.J. 
American Magnetics Corp., Carterville,' III. 
Basler Elec. Co., Highland, III. 
B.H. Inds., los Angeles, Cal. 
Bourns PacifIC Magnetic Corp., Romoland, 

Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Collins, G.L. Corp., Long Beach, Calif. 
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Elctrn. Transformer Corp., Paterson, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
Hammond Mfg. Co .. Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Idalee Elctrns. Corp., Valley Stream, N.Y. 
Johnson Elec. Coil Co., Elmhurst, III. 
Deco Corp., Portland, Ore. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns. Corp., Marshfield, Mass. 

Transformers, Differential 
ADC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Caddel-Bums Mfg, Co., Inc., Mineola, 
N. Y •.••••• , .................. , .......... , ............... P 2484 
CML-Macarr, Inc., Edison, N,J. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Ferrodyne Corp., Venice, Calif. 
Hewlett-Packard, Palo Alto, Cal. 
Lambda Elctrns., Melville, N.Y. 
Multltech Power Sys., Costa Mesa, Cal. 
Pico Elctrns Inc., Mount Vernon, N,Y. 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Altec, Anaheim, Calif. 
American Magnetics Corp .• Carterville, III. 
Automatic Control Elctrns. Co., San 

Antonio, Tex. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns, Inc., Riverside, Calif. 
Boums Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington. Pa. 
Central Transformer Co., Chicago, III. 
Clifton Div., Clifton Hgts., Pa. 
Coil Co. of Amer., Northvale, N.J. 
Columbia Resch. Labs., Woodlyn, Pa. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral Magnetics Co., Farmingdale, N.Y. 
Elctrn. Coils, Springfield, Mass. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Invertronics, Pine Brook, N.J. 
Kavlico Elctrns., Chatsworth, Cal. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Deco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Pickering & Co., Plainview, N.Y. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Torotron, Mt. Vernon, N.Y. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Vanguard Elctrns., Inglewood, Cal. 
Vare, Inc., Texas Div., Garland, Tex. 

Transformers, Discriminator 
ADC Prods., Minneapolis; Minn~ . 
Automatic Coil, New Hyde Pk., N.Y. 
Caddel-Burns Mfg. Co., Inc., Mineola, 
N. Y. . 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Hisonic, Inc., Olathe, Kans. 
Lambda Elctrns., Melville, N.Y. 
Microtran Co., Valley Stream, ·N.Y. 
Miller, J.W. Co., Compton, Cal .•... p 2496 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
To"";'ico Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
American Magnetics Corp., Carterville, III. 
American'Trans-Coil Corp., Richmond Hill, 

N.Y. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Components Specialties, Inc., Freeport, 

N.Y. 

Consolidated Transformers Unltd., San 
Gabriel, Cal. 

EI·Rad Mfg. Co., Chicago, III. 
Electro Assemblies, Inc., Chicago, III. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
General Instr. of Can., Waterloo, Ont., 

Can. 
General Instr. Corp., Automatic Mfg, Div., 

Newark, N.J. 
General Instr.·Corp., Chicopee, Mass. 
Johnson Elec. Coil Co., Elmhurst, III. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Deco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Prototype Transformer Corp., E. Orange. 

N.J. 
Pulse Engrg., Inc., San Diego. Cal. 
Rollan Electric Co., Chicago, III 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada 
Torotron, Mt. Vernon, N.Y. 
Vanguard Elctrns., Inglewood, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Transformers, Donut-See 
Transformers, Toroidal 

Transfor~ers, Driver 
ACDC Elctrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Coast Coil Co., Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Light Elec. Corp., Rancocas, N.J. 
Magnetic Windings Co., Easton, Pa. 

p 2964 
Microtran Co., Valley Stream, N.Y, 
Neshaminy Transforl)1er, Furlong, Pa. 
Pico Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Tecnetics. Inc., Boulder, Colo. 
Torotel, Inc., Grandview, Mo. 

p 2984,2985 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 

Inc., New York, N,Y ..................... P 2989 
Unitron, Garland, Tex. 
Zaring Inds., Inc., Carmel, Ind. 
Allied Elctrns. Corp., Chicago, III. 
American Magnetics Corp., Carterville, III. 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington. Pa. 
Central Transformer Co .• Chicago, III·. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Components Specialties, Inc., Freeport, 

N.Y. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral Magnetics Co., Farmingdale, N.Y. 
Custom Coil Co., Zanesville,·Ohio 
Cycle Transfomner Corp., West Orange, .' 

N.J. 
Edko Elctrns., Inc.; Brooklyn, N.Y. 
Electrical Windings, Inc.,.Chicago, III. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Componenls Corp., Addison, III. 
Electronic Devices, Cleve., Ohio 
Elclrn. Transformer Corp., Paterson, N.J: 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Ferranii Ltd., Hollinwood. Lancs., England 
Foster Transformer Co., CinCinnati, Ohio 
General Inslr. Corp., Chicopee, Mass. 
Grand Transformers. Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 

Transformers, 400 CPS 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Peerless Elec. Prods., Anaheim, Cal. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elclrns. Co., Houston, Tex. 
Precision Elctrns., Inc., Amityville, N.Y. 
Precision Inc., Minneapolis, Minn 
Preferred Electronics, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
SNC Mfg. Co., Inc., Oshkosh. Wisc. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Littleton, Mass. 
Torotron, Mt. Vernon, N.Y. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transfomner Mfrs., Inc., Chicago, III. 
Transformer Tech .. Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Filament 
Abbott Transistor Labs., LA., Cal. 

p 2948 
ACDC Elctms., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale, 

Pa, 
Arnold MagnetiCS, Culver City, Cal. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Del Elctrns. Corp., Mt. Vernon, N.Y, 

P 680 
Elcor Prods. Welex Elctrns., Sliver 

Spring, Md. 
Electronic Resch. Assocs., Cedar 

Grove, N.J. 
Ferrodyne Corp" Venice, Calif. 
Ferrotran Elctrn., New York, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 

p 2952 
General Elec. Co., Schenectady, N.Y. 
Hipotronics, I.nc., Brewster, N.Y. p 2955 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Light Elec; Corp., Rancocas, N.J. p 809 
MagnetiC Windings Co., Easton, Pa. 
Microtran Co., Valley Stream, N.Y. 

p 2958,2963 
Neshaminy Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. p 2966 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Staco, Inc., Dayton, Ohio 
Tecnetlcs, Inc., Boulder, Colo. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
Zaring Inds.; Inc;, Carmel, Ind. 
A C Transformer Corp., Newark, N.J. 
Acme Elec. Corp., Cuba, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
American MagnetiCS Corp., Carterville, III. 
Basler Elec. Co., Highland, III. 
Berkshire Transfomner Corp .• Kent, Conn. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. . 
Bullock MagnetiCS Corp .. , Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Century Coil Corp., Chicago, III. 
Coil Co. of Amer., Northvale. N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Consolidaled Transfomners Unltd .• San 

Gabriel, Cal. 
Coral MagnetiCS CO.,.Farmingdale, N.Y. 
Custom Coil Co., Zanesville, Ohio. 
Cycle Transfomner Corp., Wesl Orange, 

N.J. 
Dormeyer Inds., Chicago, III. 
Edko Elctrns., Inc ... Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, III. 

Electra·Pacific, Inc., Goleta, Calif. 
Electro Pawerpacs Corp., Cambridge, 

Mass. 
Electro Windings & Camps., Kenilworth, 

N.J. 
Electronic Devices, Cleve .• Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMP Elctrns .. lnc., Phoenix. Ariz. 
Energy Systems, Palo Alto, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Foster Transformer Co., Cincinnati, Ohio 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Grafix. Inc., Albuquerque, N.M. 
Grand Transformers, Grand Haven, Mich. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Jerome Elec. Corp., Orange, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Knopp, Inc., Oakland, Calif. 
Mag-Con Engrg. Co., SI. Paul. Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Merrimack MagnetiCS, Lowell, Mass. 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Nat'l. Coil Co., DOUQlas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Deco Corp., Portland, Ore. 
Osborne Transfomner Corp., DetrOit, Mich. 
Peerless Elec. Prods., Anaheim, Cal. 
Peschel Instrs., Cape Coral, Fla. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc.,.Amityville, N.Y. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Profile Elctrns., Inc., Concord, N.H. 
Prototype Transfomner Corp., E. Orange, 

N.J. 
Queensboro Transfomner & Mach., 

College PI., N.Y. 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wise. 
Sola Elec. DiY., Elk Groye Village, III, 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Littleton, Mass. 
Todd Systems, Yonkers, N.Y. 
Tranex, Inc .• Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago. III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind, 
Triad·Utrad, Huntington. Ind. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Wintron Co., Inc.~ S. EI Monte, Calif. 

Transformers, 400 CPS 
Abbott Transisior Labs., LA., Cal. 

p2949 
ADC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. , 
Arnold Magnetics, Culver City, Cal 
Austron, Inc., Austin, Tex. 
Bulova Watch Co., Freq. Control 

Prods., Elctms. Dlv~ Woodside, N.Y. 
CML-Macarr, Inc., Edlaon, N.J. 
Coast Coli Co., Los Angeles, Calif. 
Del Elctrns. Corp., Ml Vernon, N.Y. 
Dynage, Bloomfield, Conn. 
Electro Cube, San Gabriel, Cal .... P 2950 
Electronic Resch. Assocs., Cedar 

Grove, N.J. 
Ferrodyne Corp., Venice, Calif. 
Ferrotran Elctm., New York, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
General Elec. Co., sChenectsdy, N.Y. 
Hlpotronlcs, Inc., Brewster, N.Y. 
K.G.5. Elctms., Pasadena, CaION .. P 2956 
Lambda Elctrns., Melville, N.Y. 
Ugh! Elec. Corp., Rancocas, N.J. 
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Transformers, 400 CPS (cont'd) 
Magnetic Windings Co., Easton, Pa, 
Microtran Co., Valley Stream, N. y, 

P 2958,2959 
Multitech Power Sys., Costa Mesa, Cal. 
North Elec. Co., Gallon, Ohio 
NWL Transformers, Trenton, N.J. 
Perkin-Elmer Corp', Wilton, Conn. 
Pica Elctrns Inc., Mount Vernon, N.Y. 
Powertec, Chatsworth, Cal. 
Signal Transformer, Bklyn., N.Y. 
Staco, Inc., Dayton, Ohio 
Topaz Elctrns., San Diego, Cal. 
Torotel, Inc., Grandview; Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 

p 2987, 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Acme Elee. Corp., Cuba, N.Y. 
Astro·Metrix, Burbank, Cal. 
Avionics, Inc., South Bend, Ind. 
Barwood Elctrns., Inc., Glendale, Cal. 
Basler Elec. Co., Highland, III. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J: 
Component Specialties, Temple City, Cal. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. . 
Coral Magnetics Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange, 

N.J. 
Electro Magnetic Prods., Wabash, Ind. 
Electro·Pacific, Inc.'; Goleta, Calif: 
Electro Windings & Camps .• Kenilworth, 

N.J. 
Elctrn. Coils, Springfield; Mass. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, pil. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMP Elctrns., Inc., Phoenix, Ariz. 
Energy Systems, Palo Alto, Cal. 
Foster Transformer Co., Cincinnati, Ohio 
Geo Space, Houston, Tex. 
Grafix, Inc., Albuquerque, N.M. 
Grand Transformers. Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph,Ont., 

Can. 
Harder, Donald C. Co., Inc., .San Diego, 

Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. Transformers, Inc., Chicago,.!11. 
Jefferson Elec .. Eiellwood, III. 
Johnson Elec. Coil Co.: Elmhurst, III. 
Knopp, Inc., Oakland, Calif. 
Mag·Con Engrg. Co., St. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal .. 
MagnE!tico, Inc., E. Northport, NY 
Maxwell Labs., hic .. San Diego, Calif. 
Merrimack Magnetics, Lowell, Mass. 
Mid·West Coil & Transformer Co., 

Chicago, III. . 
Nytronics, Inc., Alpha, N.J. 
Osborne Transformer Corp., Detroit, Mich. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elee. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns., Inc., Amityville, N.Y. 
Preferred Electronics, Inc., Westfield, 

Mass. . .. 
Pulse Engrg., Inc., San Diego, Cal. 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Stancor, Chicago; III. . 
Sterling Transformer Corp., Brooklyn, N.Y. 
Struthers Elctrns. Corp., Mamaroneck;. 

N.Y. 
TDC Div., Littleton, Mass. 
Todd Systems, Yonkers, N.Y. 
Torotron, Mt. Vernon, ·N.Y. 
Tranex,lnc., Mountain View, Cal. 
Transformer Design; Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III.. 
Transformer Tech., Inc .. Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Transrex Div., Torrance, Cal.· 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Wabash Magnetics, Inc., Huntington, Ind. 
Ward Leonard, Mt. Vernon, N.Y. 

Transformers, Flyback 
Amperex Elctrn. Corp., Hauppauge, N.Y. 
Lambda Elctrns., Melville, N.Y. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Advance Ross. Elctrns. Corp., Chicago. III. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated .Transformers Unltd., San 

Gabriel, Cal. 
EI-Rad Mfg. Co., Chicago, III. 
General Instr. of Can., Waterloo, Ont.. 

Can. 
General Instr. Corp., Chicopee, Mass. 
Hughes Aircraft Co, Culver City ,Cal. . 
Renco Elctrns., Inc., Hicksville, N.Y. 
Rollan Electric Co., Chicago, III . 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Smallwood, S.G., Ltd., Kitchener, Ont:, 

Canada 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
ACDC E1ctrns., Qqeanslde, Cal. 
ADC Prods., Minneapolis, Mlnn. 
Elcor Prods.·WeID Elctma., Sliver 

Spring, Md. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda Elctrna., Melville, N.Y. 
Magnetic Windinga Co., Easton, Pa. 
Mlcrotran Co., Valley Stream, N.Y. 
Pica Elctms Inc., Mount Vemon, N.Y. 
Torwleo Elctms., tnc., Lakewood, N.J. 
United TranSformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
American Magnetics Corp .. Carterville, III. 
Boums Pacific Magnetic Corp., Romoland, 

Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
"COil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Cycle Transformer Corp., West Orange, 

N.J. 
Electro Windings .& Camps., Kenilworth, 

N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Foster Transformer Co., Cincinnati .. Ohio 
Grand Transformers, Grand Haven, Mich. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Johnson Elee. Coil Co., Elmhurst, III. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex .. 
Precision Elctrns. Corp., Marshfield; Mass. 
Prototype Transformer Corp.,E. Orange, 

N.J. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
SNC Mfg. Co., Inc., Oshkosh, Wise .. 
Sterling Transformer Corp., Brooklyn"N.Y. 
Tranex, Inc., Mountain View, Cal.' 
Tresco an Aydin Co., Phila., Pa. 

Transformers, HV 
ADC Prods., Mlnneapotis, MIM. 
American Elctm. Laba., Inc., Lansdale, 

Pa •. 

Amp Inc., Elizabethtown, Pa. 
Associated Resch., Chicago, III. 
Automatic Call, New Hyde Pic., N.Y;· 

P 2483 
Beckman Inatra., Cedar Grove, N.J. 
CML-Macarr, Inc., Edison, N.J ....... P 666 
Del Elctma. Corp., Mt. Vemon, N.Y. 

. p660 
Electronic Resch. Assocs., Cedar ., 

Grove, N.J., 
'Ferrodyne Corp" Venice, Calif. 
Freed Transformer Co., Bklyn~ N.Y. 
General ~Iec. Co., Schenectady, N.Y. 
Hlpotronlcs, Inc., Brewster, N, Y. P 2955 
K.G.S. Elctms., Pasadena, Cal 
Kilovolt Corp., Hackensack,' N.J. 
Lambda Elctrns., Melville, N.Y. 
Light Elec. Corp., Rancocas, N.J. p ~ 
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Magnetic Windings Co .. Easton, Pa. 
p 2964 

Microtran Co., Valley Stream, N.Y. 
North Elec. Co., Gallon, Ohio . 
NWL Transformera, Trenton, N.J. p 2966 
Spellman High Vottage Elctms. Corp., 

Bronx, N.Y .......................... ' ............ P 877 
Tecnellcs, tnc., Boulder, Coio. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Universal Vollronlcs Corp., Mt. Kisco, 

N.Y, 
American Magnetics Corp., Carterville, III. 
Astro·Metrix, Burbank, Cal. 
Beebe Instrs.,lnc., N. White Plains, N.Y. 
Bertan Assocs., Inc., Plainview, N.Y. 
B.H. Inds., Los Angeles, Cal. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns' Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa.· 
Cenlral Transformer Co., Chicago, ilL 
Century Coil Corp., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Cusiom Coil Co .. Zanesville, Ohio 
Cycle Transformer Corp., West Orange, 
N.J.' . 

Edko Elctrns., Inc., Brooklyn, N;Y. 
Electro Magnetic Prods., Wabash, Ind. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMP Elctrns., Inc., Phoenix, Ariz. 
Energy Systems, Palo Alto, Cal .. 
Ferranti Ltd., Hollinwood, Lancs., England 
FIScher, H.G. & Co., Franklin Park, III. 
Foster Transformer Co., Cincinnati, Ohio. 
General Instr. of Can., Waterloo,. Ont., 

Can. 
Goslin Elec.& Mfg. Co., Burbank,·Calif. 
Grafix, Inc., Albuquerque, N.M. 
GTE Sylvania Inc., Danvers, Mass: 
Hammond Mfg. Co., Ltd., Guelph, Ont .. 

Can. . 
Harder, Donald C. Co., Inc., San Diego, 

CaIW. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
Jefferson Elec., Bellwood, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 
Mag-Con Engrg. Co., St. Paul, Minn. 
MagnetiC Circuit Elements, Monterey, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
Modelectric Prods. Corp .. Asbury Park, 

N.J. 
Nytronlcs, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Osborne Transformer Corp:, DetrOit, Mich. 
Peerless Elec. Prods., Anaheim, Cal. 
Peschellnslrs., Cape Coral, Fla. 
PolyphaSe Instr. Co., Bridgeport, Pa. 
Precision Elctrns. Corp.; Marshfield, Mass. 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 
N~ . . 

Queensboro Transformer & Mach., 
College Pt., N.Y. 

Raytheon Co., Waltham, Mass. 
Redman Elctrns: Corp., Enfield, Conn. 
Sartron, Inc., Newberg, Ore. ' 
SKG AssOCS., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TOC Div., Littleton, Mass. 
Todd Systems, Yonkers, N.Y. 
Tranex, Inc., Mountain View; Cal. 
Transforme~ Tech., Inc., Chicago, III. 
Transrex Div., Torrance, Cal. 
Treseo an' Aydin Co., Phila., Pa. 
Wabash MagnetiCs, Inc., Huntington, Ind: 

Transformers, I~F 
ADC Proda., MinneapOlis, Minn. 
Alien Avlonic8, Mlneoia, N.Y. 
Automatic Call, New Hyde Pk., N.Y. 
Bulova Wetch Co~.Freq. Control 

Prods., Elctrna. Dlv:, Woodalde, N.Y. 
. Caddel-Bums Mfg. Co., Inc., Mineola, 
N. Y ........ _ ................................. p 2484,2485 

CML-Mecarr, Inc., Edison, N.J. 
Dale Elctrns., Inc., Yankton; S.D. 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Lambda Elctrns., Melville, N.Y. 
Miller, J.W. Co., Compton, Cal ..... p 2496 
North Hills Elctms., Inc., Glen Cove, 

N.Y ..................... ~ ............................. P 2967 
Nylronics, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
American Trans·Coil Corp., Richmond Hill, . 

N.Y. . 
Astrolab Inc., Linden, N J 
Cambridge Thermionic, Cambridge, Mass 
C.B.C. Inds., Inc., FI. Washington. Pa. 
Coil Co. of Amer., Northvale, N.J. 
Components Specialties, Inc., Freeport. 

N.Y. . 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral MagnetiCS Co., Farmjngdale, N.Y. 
Dittmore·Freimuth Corp., Milwaukee. Wisc. 
EI·Rad Mfg. Co., Chicago, III. 
Electro Assemblies. Inc., Chicago, III. 
Ferranti Ltd., Hollinwood, Lancs., England 
Forbes & Wagner. Inc., Silver Creek, N.Y. 
General Instr. of Can., Waterloo, Ont., 

Can. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
General Instr. Corp., Chicopee, Mass. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Johnson Elec. Coil Co., Elmhurst, III. 
Linell Engrg. Corp., Chicago, III. 
Magnetico, Inc., E. Northport, N.Y. 
·Mini·Circuits Lab., Brooklyn, N.Y. 
Morey Corp, Downers Grove, III. 
Nat'l. Coil Co., Douglas, Ariz. . 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co:, Bridgeport, Pa. 
Profile Elctrns., Inc:,Concord,N.H. 
Relcom, Mt. View, Calif. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Smallwood, S.G., Ltd., Kitchener, ,ont., 

Canada , 
Sterlirig Transformer Corp., Brooklyn, N.Y. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Transrex Div., Torrance, CaL 
Vanguard Elctrns., Inglewood, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 
. Va. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Transformers, Input 
ACDC Elclrns., OceanSide, Cal. 
ADC Prods., MinneapOliS, Minn. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., Woodside,.N,Y. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., 'Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 
Del !llctrns. Corp., Mt. Vernon, N.Y. 
Dynamic Instr. Corp., Plainview, N.Y. 

. . P 681 
Ferrodyne Corp., Venice, Calif. 
Ferrotran Elctm., New York, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 

.. .P 2952 
James Elctrns., Inc., Chicago, III. 
Lambda Elctms., Melville, N.Y. 
Magnetic Windings Co., Easton, Pa. 

. . p 2964 
Microtran Co., Valley Stream, .N.Y. 

p 2958,2960 
Multltech Power Sys., Costa M.esa, Cal. 
Neshamlny Transformer, Furlong, Pa. 
NWL Transformers, Trenton, N.J. P 2966 
Pica Elctrns Inc., Mount Vernon; N.Y. 
Powertee, Chatsworth, Cal. 
Signal Transformer, Bklyn., N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Staco, Inc., Dayton, Ohio 
Tecnetics,.lnc., Boulder, Colo. 
Topaz Elctrns., San Diego, Cal. 
Torotel, Inc., Grandview, Mo. 

p 2984,2985 
Torwlco Elclrns., Inc., LakeWOOd, N.J. 

2100 For addresses see YELLOW .SECTION eem/1971 (Vol. 3) 
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Unlted.Transformer Co. Div •. of TRW 
Inc., New York, N.Y •••••••.•.••• p 2988,2989 

Varl-L Co., Inc., Denv.er, Colo ••••• p 2990 
Wanlass·Div., Fort Washington, Pa. 
Zaring Inds., Inc., Carmel, Ind. 
A C EiectronicsCo., Santa Monica, Cal. 
Allied Elctrns. Corp., Chicago, ill. 
Allec, Anaheim,·Calif. . 
American Magnetics·Corp.;Carterville, 111:'· 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Astrolab Inc., linden, N J 
Basler .Elec. Co" Highland, Ill. 
Berkshire Transformer Corp., .Kent, Conne 
Bicron Eictrns. Co., Canaan, Conn. 
Bourns Pacific. Magnetic Corpe, Romoland, 

Calif. . ... 
Bullock Magnetics Corp., Pomona;· Calif. 
C.B.C. Inds., Ince, FI. Washington, Pa. 
Central Transformer Co., Chicago, m. 
Coil Co. of Amer., Northvale, N.J .. ' 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple. City; Cal.,' 
ComponentS Specialties;.lnc" Freeport; 

N.Y, ' , 
Consolidated Transformers Unltd., San 

Gabriel, Cal.' .'. 
Coral MagneticS Co" Farmingdale, N:Y, 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., WEist Orange, 

N.J. . 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Edko Elctms., Inc., Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, Ill:' 
Electro Powerpacs Corp., Cambridge,." . 

Mass. 
Electro Windings & Comps., Kenilworth, 

. N.J: 
Electrohic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns" Inc., Venice, Cal. 
Epco Prods., Inc:, Wallkill, N.Y, 
Ferranti Ltd., Hollinwood, Lancs., England 
Foster Transformer Co" Cincinnati; Ohio 
Geo Space, Houston, Tex. 
Goslin Elec.&Mfg. Co., Burbank;' Calif. 
Gotham Audio Corp., New York, N.Y: 
Grand Transformers; Grand Haven,·Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. .. . .' 

HJS Engrg, Co" Park Ridge, III. 
invertronics, Pine Brook, N,J. 
JB Elctrn. Transforniers, Inc., Chicago, III: 
Jerome Elec. Corp.; Orange, N.J. 
Johnson Elec. Coil Co., Elmhurst, III." 
Lear Siegler, Inc., Santa Monica, Calif,''' 
Mag-Con Engrg. Co" SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Merrimack Magnetics, Lowell; Mass. 
Mid-West Coil· & Transformer Co., . 

Chicago, III. 
Nafl. Coil Co" Douglas.'Ariz: 
Nytronics, Inc., Alpha, N.J. 
Olektron Corp., Dudley , Mass: 
Peerless Elec. Prods., Anaheim, Cal. 
Philmore Mfg.-Co.; Richmond Hill, N.Y: 
Piconics Inc., Tyngsboro, Mass... . 
PolyphaSe Instre Co., Bridgeport .. Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Preferred Electronics, Inc., Westfield; 

Mass. 
Profile Elctrns., Inc., Concord, N.H. 
Prototype Transformer Corp:, E. Orange, 

N.J. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds" Ltd., New York, N.Y. 
SKG Assocs:, Inc., Boston, Mass, 
SNC Mfg. Co., ·Inc., Oshkosh, Wisc: 
Spatron Inc, Alhambra, Calif. . 
Spectran Elctrns., Pompano Beach, Fla:· 
Stancor, Chicago, III. . . 
Sterling Transformer Corp., Brooklyn, 'N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
TDC Div., littleton, Mass. 
Todd Systems, Yonkers, N.Y .. 
Tranex,lnc.; MountainView, Cal. 
Transformer Design, Milwaukee; Wise: 
Transformer Mfrs., lric·., Chicago, Ill. 
Transformer TeCh., Inc:, Chicago, III. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila:, Pa. 
Triad Distributor Div" Huntington, Ind. 
Triad-Utrad, Huntington, Ind. , 

Varo, Inc., Texas Div" Garland, Tex. 
Ward Leonard, MI. Vernon, N.Y. 
Wintron Co., Inc., S, EI Monte, Calif, 

Transformers, "1strument 
ADC Prods., Minneapolis, Minn •. 
Associated Resch., Chicago, III. 
Astrosystems, Lake Success, N.Y. P 406 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, calif. 
Dale Elclrns.; Inc., Yankton, S.D. 
Del Elctms. Corp., MI. Vernon, N.Y •. 
Dranetz Engrg. Labs., Plainfield, N.J. 
Elcor Prods. Welex Elctrns., Silver 

Spring, Md. ...................................... p 701 
Ferrodyne Corp., Venice, calif ... p 2951 
Ferrotran·Elctm., New York, N.Y"p 2954 
Freed Transformer Co., Bklyn., N.Y. 
General Elec •. Co., Schenectady,. N.Y. 
Hipotron!cs; ·Inc., B·rewsler,·.N~Y. . 
Hoyt Elee. Inslr. Works, Belmont, Mass. 

James Elctrn&', Inc., Chicago, UI. 
p 495 

K.G.S. Elclrns., Pasadena, ·cal. ... p 2957 
Lambda Elclrns., Melville, N.Y. . 
Light Elee. Corp., Rancocas, N,J •. 
Magnetic Windings Co., Easton,. Pa. 
Mlcrotran Co., Valley,streain, N.Y. 
Multltech Power syiL, Costa Mesa, cal. 
North Allanlic Inds., Plainview, N.Y. . 
NWL Transformers, Trenton, N.J. p 2966 
Plco Elctrns,lnc., Po!ount Vernon, N.Y. 
Sangamo Elec. Co~ .Plckens, :S.C. 
Signal Transformer, Bklyn:, N.Y. 

.. . P ~~i'2,2973 
Simpson Elec. Co., Chlc.ago, III.. . 
Stevens-Arnold, Inc., '50. Boston. Mass. 
Torole!, Inc., Grandview, Mo. . ." 
Torwlco Elctrns.; Inc., Lakewood, N~J. 
United Tr.nsformer. Co.. Dlv. of TRW' 

Inc., New Yarik, N.Y: 
Zaring Inds., Inc., Carmel, Ind. 
Allied Elctrns. Corp:; Chicago, III. 
American Magnetics Corp., Carterville, III.. 
Annis, R,B. CO.,.lndianapolis,·lnd. 
Barwood Elctrns" Inc., Glendale, Cal. 
Berkshire Transformer Corp., Klint, Conn. 
B.H. Inds., Los. Angeles, Cal. 
Bicron Elctrns. Co., Canaan, COnn. 
Boums Pacific Magnetic. Corp., Romoland, 

Calif. . 
Bullock Magnetics .Corp., Pomona, Calif. 
Canadian Research 'Institute; Don Mills, .-

Onl., Canada .. 
C.B.C. Inds., Inc., FI. .Washington, pa .. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., .Northvale." N.J. 
Component Specialti,es, Temple City, Cal. 
Consolidated Transformers Unltd" San 

Gaariel, Cal. .' . . . . 
Coral Magnetics Co., Farmingdale, N.Y: 
Custom Coil Go .• Zanesville, Ohio' 
Cycle Transformer, Corp:, West Orange, 

N.J, ' 
Dittmore"Freimuth Corp:, Milwaukee, Wisc. 
Dormeyer Inds.,. Chicago, III. 
Edko Elctrns" Inc., Brooklyn, N.Y .. 
E:ectricallnstr. S~c., Inc., Mt Vernon, N.Y. 
Electrical Windings, Inc:, Chicago. III. . 
Electro Windings & Camps., Kenilworth, 

N.J. .' .' . . . 
Elctrn. Components Corp., Addison, III. 

. Elctrn. Transforrrie,"Corp., Paterson, N.J. 
Elgin Elctrns" Waterford, Pa.; . 
Elnelic Elctrns., Inc., Venice, Cal. 
Epeo Prods .• Inc" Wallkill, N.Y. • 
Esterline Angus Div.,ln«lianapoli~, Ind. 
Ferranti Ltd.,. Hollinwood, Lancs.; Engla.nd 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co" Burbank, Calif. 
Grand Transformers, Grand Haveri; Mich: 
GTE Sylvania Inc., Dan~ers; Mass." ; .• 
Hallmark Stlio.dards, Inc.,.M!. Vemon; N:Y. 
Hammond Mfg .. Co., ltd., Guelph, Onl., 

Can. ' .. 

Hughes Aircraft CO"Culver City, Cal. 
Invertronics, Pine Brook .. N,J. 
Johnson Eiec. Coil Co., Elmhurst,: III. 
Knopp. Inc., Oakland, Calif,' 
Mag-Con Engrg. Co., S!. Paul, Minn. 
Magnetic Circuit ElementS,:Monterey, Cal. 
Magnetico,:lnc.,.e. Northport, N.Y. 
Merrimack Magnetics. Lowell, Mass, . 
Mid-West Coil & Transformer Co., 

Chicago, III: 
Midwest Electric Products, Mankato, Minn. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alphli, N.J. . 

Transformers, Isolation 
PCA Elctrns., Inc., Sepulveda, Calif. 
Pearson Elctrns., Palo Alto, Cal. 
Polyphase Instr. Co., Bridgeport. Pa. 
Power Elctrns, Co., Houston, Tex, 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Inc., Minneapolis, Minn 
Preferred Electronics, Inc., Westfield, 

Mass. 
Princeton Applied Resch, Corp., Princeton, 

N.J. 
Prototype Transformer Corp., 'E. Orange, 

N.J. 
Raytheon Co., Waltham, Mass. ' 
Rohde & Schwarz' Sis" Passaic, N.J. 
Sartron. Inc., Newberg, Ore. 
Shane lrids" Sunny Vale, Cal. 
SKG Assocs., Inc" Boston', Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Spatron Inc, Alhambra, Calif. . 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superior Elec" Bristol, Conn. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Torelco Inc., Irvington. N.J. 
Torotron, MI. Vernon, N.Y. 
Tranex, Inc., Mountain View, 'Cal. 
Transformer Design, Milwaukee. Wisc. 
Transformer Mfrs., Inc., Chicago, III, 
Transformer Tech., Inc.; ChiCago, III. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington. Ind. 
Triad-Ulrad. Huntington; Ind. .. , 
Weston Instruments, Inc., Newark, N.J. 

Transformers, Interstage 
ACDC' Elctrns., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn •. , 
Bulolia. Watch Co., Freq. Control 

Prods., Elctms. Dlv;, WoodSide, N.Y • 
., .. P 1512 

Coast Coli Co., Los Angeles, Calif. 
Dale Elclrns.; Inc.; Yankton, S.D. 
Delevan Div., Coil Prods., E. Aurora, 

N.Y. 
Ferrodyne Corp., Venice, ·Calif. 
Freed Transformer Co.; Bklyn., N.Y. 

p 2952 
Lambda Elctrns., Melville, N.Y. 
Mlcrolran Co., Valley Stream, N.Y. 

p 2958 
Neshaminy Transformer, Furlong, Pa. 
North Hills I;:lclrns., Inc., Glen Cove,. 

N.Y. . 
Plco Elctrns Inc., Mount.Vemori, N.Y. 
Rye Inds., . Inc.; Mamaroneck, .1Ii;V. 
Signal Transformer, Bklyn., N.Y •. 
Solid State Elctrns., Sepulveda, Cal. 
Torotel, Ine., Grandview, Mo. 

'. . . P 2984,2985 
Torwico Elctrns., Inc., Lakewood, N.J. 
Uniled Transformer Co. Div. of TRW 

Inc., New York, N.Y ............. p 2988,2989 
Vari-l Co., Inc., Denver, Colo ..... p 2990 
Zaring Inds., Inc., Carmel, Ind. 
Allied Elctms. Corp., Chicago, III. 
American MagnetiCS Corp., Carterville, III. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bourns Pacnic Magnetic. Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif, 
C.B.C. Inds., Inc .. FI. Washington. Pa. 
Central Transformer Co" Chicago; III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex: 
Consolidated Transformers Unltd .• San 

Gabriel, Cal. . 
Coral.Magnetics Co;, Farmingdale, N.Y. 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp.; West Orange. 

N.J. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
Edko Elctrns .• Inc., Brooklyn, N.Y.' 
Electrical Windings, Inc., Chicago, III. 
Electro Assemblies, Inc., Chicago. III. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Foster Transformer Co., Cincinnati, Ohio 
General Instr, Corp .• Automatic Mfg. Div., 

Newark, N.J. 
Goslin Elec. & Mfg, Co" Burbank, Calif. 
Grand Transformers, Grand Haven; Mich: 

Hammond Mfg. Co., ltd., Guelph, Onl., 
Can. 

Invertronics, Pine Brook, N.J, 
JB Elctrn, Transformers, Inc., Chicago, III, 
Jerome Elec, Corp., Orange. N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag-Con Engrg. Co., SI. Paul, Minn, 
MagnetiC Circuit Elements. Monterey, Cal. 
Merrimack Magnetics, Lowell, Mass. 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Nat'l. Coil·.Co" Douglas; Ariz. 
Nytronics, Inc., Alpha, N.J. 
Peerless Elec, prods., Anaheim, Cal. 
Polyphase Instr. Co" Bridgeport, Pa, 
Power Elctrns, Co., Houston, Tex, 
Precision Elctms~ Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville. N.Y. 
Profile Elctms., Inc., Concord. N.H. 
Prototype Transformer Corp., E. Orange, 

N.J, 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc" Newberg, Ore. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago,. III. 
Sterling Transformer Corp .• Brooklyn, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
Todd Systems, Yonkers, N.Y. 
Transformer Design. Milwaukee, Wisc. 
Transformer Tech., Inc., Chicago, III. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila" Pa. 
Triad Distributor Div .• Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Varo, Inc., Texas Div., Garland, Tex. 
Wintron Co., Inc., S. EI Monte. Calif. 

Transformers, Isolation 
Abboll TranSistor Labs., LA., Cal. 

. p 2948 
ACDC Elctrns., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
American Elclrn. Labs., Inc., Lansdale, 

Pa. 
Aslrosystems, Lake Success, N •. Y. 
Austron, Inc., Austin, Tex. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
CEA, Monrovia, Cal. 
CML-Macarr, Inc., Edison, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Dale Elclrns., Inc., Yankton, S.D. 
Del Elclrns. Corp., MI. Vernon, N.Y. 

p 680 
Delevan Dlv., Coil Prods., E. Aurora, 

N.Y. 
Dr.netz Engrg. Labs., Plainfield, N.J: 
Dynage, Bloomfield, .Conn. 
Dynamics Instr. Co., Monlerey Pk., Cal. 
Elcor Prods. Welex Elctrns:, Silver 

Spring, Md ........ ; .............................. P 701 
Ferrodyne Corp., Venice, Calif. 
Ferrolran Elclrn., New York, N.Y. P 2954 
Freed Transformer Co., Bklyn., N.Y. 
Gates Elctm. Co., Bronx, N.Y. 
Gulton Inds., Inc., Metuchen, N.J. 
Hlpotronlcs, Inc., Brewster, N.Y. p 2955 
James Elctrns., Inc., Chicago, ilL 
K.G.S. Elclrns., Pasadena, Cal ..... p 2956 
Lambda Elclrns., Melville, N.Y. 

. Ughl Elec. Corp., Rancocas, N.J. 
MagnetiC Windings Co., Easton, Pa. 
Mlcrotran Co" Valley Siream, N.Y. 

p 2958,2959,2963 
Multilech Dala Prods., Monterey Pk., 

Cal. 
Neshamlny Transformer, Furlong, Pa. 
North Atlantic Inds., Plainview, N.Y. 
North Hills Elclrns., Inc., Glen Cove, 

N.Y .................................... _ ... ~ ........ P 2967 
NWL Transformers, Trenton, N.J. p 2966 
Perkin-EImer Corp., Wilton, Conn. 

. p 2969 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 

p 2977,2980 
Solid State Elctrns.,· Sepulveda, Cal. 
Staco, Inc., Dayton, Ohio 
Stevens-Arnold, Inc., So. Boston, Mass. 

p2007 
Topaz Elctrns., San Diego, cal ..... p 904 
Torotel, Inc., Grandview, Mo; ...... p 2985 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 

Inc;, New York, N.Y. 
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Unltron; Garland, Tex. TOC Div .• 'Littleton, Mass. Shigoto Inds., Ltd., New York, N.Y. E111Ctro ImpuIaa, Inc.; Rectlhnk, N .... 
Universal Voltronics Corp., Mt. Kisco, Todd Systems, Yonkers; N.Y. Stancor. Chicago, III. P 450 

N.Y. . Torotron.Mt. Vemon, N.Y. Sterling Transformer CorP., Brooklyn, N.Y. Ferradyne Corp~ Venice, Ctllif. 
Varl·L Co ... lnc;., Denver, Colo. Tranex, Inc., Mountain Yoew, Cal. Todd Systems, Yonkers. N.Y. Freed Transformer ~ Bklyn~ ·N.Y. 
Wanlass Div;, Fort Washington, Pa. Transformer Design. Milwaukee. Wise. Tranex, Inc., Mountain View,' Cal. P 2852 
Zaring Inds., Inc., Carmel, Ind. Transformer Mfrs., ,nc., Chicago, III. Transformer Design, Milwaukee. WISC. HewIett·Packard, Palo Ano, Cal. 
Acme Elec: Corp .• Cuba. N.Y. . Transformer Tech .• 'lnc., Chicago, III. Transformer Mfrs., Inc., Chicago. III. HlsonIc, Inc., Olathe, Kana. 
Allied Elctrns.·Corp .• Chicago. III. Transrex Div .• Torrance, Cal. Transformer Tech .• Inc.,Chicago,lII. Kappa Networte .. lnc., Ctlrteret, N .... 
Allee. Anaheim; Calif.·· Tresco an Aydin Co.; Phila .• Pa. Transrex Div.;·Torrance,Cal. K.G.s. Ek:trna., PaaacIena, c.LMM P 2856 
American Magnetics Corp .• Carterville. III.' Triad Distributor Div., Huntington, Ind. Tresco an Aydin Co., Phila., Pa. KrohIH4lte; Ctlmbrldge, ..... 
Astro·Metrix. Burbank. Cal. Triad·Utrad. Huntington. Ind. Triad DistribUtor Div:. Huntington. Ind. Lambda Elctrna., .... vUle, N.Y. 
Barwood Elctrns .• Inc .• Glendale, Cal. Varo. Inc., Texas Div., Garland, Tex. Trlad-Utrad. Huntington, Ind. LIght E1ec. Corp~ RmK:oca .. ' " • .1. P 801 
Basler Elec. Co .. Highland. III. Ward Leonard, Mt. Vernon, N.Y. Varo, Inc., Texas DiY., Garland, . .Tex. Lorch Elctms. Corp., Englewood, N.J. 
Berkshire Transformer Corp .• Kent. Conn.' Westinghouse Elee., Greenville, Pa. Virginia Elctms. Co .• Inc:. Falls Church, .. icrotran Co., Vdey Strealll, N.Y. 
B.H. Inds •. Los Angeles. Cal. Wintron Co., Inc .• S .. EI Monte"CaIH. , Va. P ZI63 . 
Bourns Pae,'f,'c' Magnetic Corp' Romoland T f . L' Ward Leonard. Mt. Vernon, N.Y. • North HIU. Elctms., Inc., Glen Cove, 

Cal,·f. . .• • rans orm.ers, Ina Wmtron Co:; Inc.; S. EI Monte, CalH. N.Y. 
Bullock Magnetics Corp.; Pomona. CaIH. ACDC Elctrns.;Oceanslde, CtlL Transformers; l.1ne. PIcO Elctmalnc., Mount Vernon, N.Y. 
Carson Mfg. Co .• Indianapolis. Ind. ADC Prods., Minneapolis, Minn •. ' AOC Prods;, "Inneapolls, Minn. :' Sexton ,Prods., Congers, N.Y. 
C.B.C. Inds.,.lnc •• Ft. Washington. Pa. American Elctm • .Laba."lric~ Lansdale, American Elctrn. L.ablL, Inc;;, Lilnsdale, Signal Transformer, Bldyn., N.Y. 
Central Transformer Co .• Chicago. III. Pa. , Pa. . '< • Staco, Inc., Dayton, OhIo 
Century Coil Corp:. Chicago. III. Del Elctms. Corp., Mt. Vemon, N.Y~ Bulova W .. ch Co., Freq. Control Torotel, Inc~ Grandview, "0. 
Coil Co. of Amer .• Northvale: N.J. Dynage, Bloomfield, Conn.: Prods., Elctma. Dlv., woodsidiI, N.Y. Torwlco E~'Inc., Lakewood, N.J. 
Collins Radio Co.~ Dallas; Tex: Ferrotran Elctm., rotew Yorte, N.Y. P 2854 CML-Macarr, Inc., Edison, N.... . Unnect Transformer Co. Dlv. of TRW 
Consolidated Transformers Unltd .• San Freed Transformer Co., Bklyn., N.Y. Coast eon Co~ Loa Ang ...... Ctlilf. Inc., New York, N.Y. " __ "M'P 2988,2888 

Gabriel. Cal. General.Elec.Co., Schenectady, N.Y. Del E1ctrna. Corp;, lit. Vernon, N.Y. VarJ.L Co., Inc.,. Denver, Colo. .. M P ZIIIO 
Coral MagnetiCS Co .• Farmingdale; N.Y. Lambda Elctms., MelvlHe, N.Y. . Ferrodyne Corp., Venice, CalIf. ZlIrIng Incla., Inc., c.rmel, Inet. 
Custom Coil Co., Zanesville; Ohio Light Elec. Corp., Rancocas, N.J. Lambda EIctrna., MeIvUIe, N.Y. Aerol"e Electronics Corp .. Union City, N.J. 
Cycle Transformer Corp .. West Orange. Magnetic Windings Co., Easton, Pa. Magnetic Windings Co~ Easton, Pa. Aladdin Elctrns., Nashville, Tenn. . 

N.J. '. Microtran Co., Valley Stream, N.Y.. Mlcrotran Co., Valley Sti-eam, N.Y.' Allied.Elctrns. Corp., Chicago, III. 
Dormeyer Inds .• Chicago. III: NWL Transformers, Trenton, N.J. P 2988 Pica E1ctrns Inc., Mount Vernon, N.Y. Altee. Anaheim, Calif. 
Edko Elctrns .• Inc .• Brooklyn. N.Y. Pica Elctrns Inc., Mount Vemon, N.Y. SIgnal Transformer, 1iI1dyn.; ·ltv. ' . American Magnetics Corp., Carterville, III. 
Electrical Windings. Inc .• Chicago. III: Signal Transformer, Bklyn., N.Y. SoUd State Elctms~ Sepulveda, Cal. Anritsu Electric Co., Ltd .• Tokyo, Japan 
Electro Powerpacs Corp .• Cambridge. Tecnetlc;s, Inc., Boulder, Colo. . T~co,EIGtms., Inc., LakewoOci, N.J. Anzac Bctms .• Waltham. Mass. 

Mass. . Topaz Elctms., San. Diego, Cal ... _. p 904 Unnect·Transformer Co. Dtv. of TAW Astrolab Inc., Unden, N ,J 
Electro Windings & Comps .• Kenilworth. Torotel, Inc., Grandview, Mo. Inc~ New:York, N.Y.' . . Atlas Sound Div .• Parsippany. N.J. 

N.J. ' '. . P. ZI84,~885· Unnron, Garland, Tex. ' Ava Elctrns., Upper Darby. Pa. 
Elctrn. Transformer Corp .• Paterson. N.J. Torwico Elctrns., Inc., Lakewood, N.J. Zaring h1cIs., In~ CBmIeI, Ind. Berkshire Transformer Corp., Kent, Conn. 
Elgin Elctrns .• Waterford. Pa. . Unlted,Tranaforl11erCo. Dlv. of TRW Allee, Anaheim, ,CatH.. Blonder-Tongue Labs.; Inc., Old Bridge. 
EI t' Elct I V' C I Inc., New York, N.Y. Ame(can TratlS'Coll Corp Richrriond Hili N J ne 'c rns .• nc .•. en,ce, a, Zaring IndB., Inc;.,'Caniie~ Ind. . I , ., ',' . 

EEnergyp So' Ydste~s. pwal~lkAllltoN' Cyal. ' • Allied Elctrns. Corp .. Chicago. III .. , A~t:~tiC Ti.m. ing & Controls,.lnc .• King of BouElQgrnsen ~a'cIfi' ~CarMamagUSne'IiCN·Jc· orp., R, omoland. 
p~ r s .• nc.. a '. . . Altec. Ansheim. Calif. . . 

Ferrant;' Ltd .• Hollinwood,Lancs., England . Prussia. Pa.. Catif. .. , 
Foster Transformer Co .• Cincinnati. Ohio American Magnetics Cprp .• Carterville, III. Basler Elec. Co., H;ghland, III., . Bullock Magnetics Corp., Pomona, Calif. 
Geo Space. Houston. Tex." Anritsu Electric Co., Ltd., TQkyo, Japan Bourns Pacific Magnetic Corp., RomOland, C.B.C. Inds., Inc., Ft. Washington, Pa. 
Goslin Elec. & Mfg. Co .• BiJrbank. Calif. Atlas Sound DiV .• Parsippany. N.J.' . . Calif. . • Central Transformer Co .• Chicago, III. 
Grand Transformers. Grand Haven,Mich. ~a~l~r ;Ieei. cOA Higlhlang, :11. Bullock Magnetics Corp:, Pomona, CaIH. Coli Co. 'of Amer .• Northvale, N.J. 
GTE Sylvania Inc .• Danvers. Mass.' .. n s., os nge es, . a. C.B.C. Inds., Inc., Ft. Washington.Pa. Collins Radio Co .• Dallas. Tex ... 
H d Mf C Ltd G I hOI Bogen Div .• Paramus, N.J. Central Transformer Co., Chicago, III. Consolidated Transformers Unltd., San 

ammon g. 0.. .. ue P. n" Bourns PacHic Magnetic Corp .• Romoland.. l 
Can. ' 'Calif. Co I Co. of Amer .• Northvale, N.J. Gabriel, Cal. 

Harder. Donald C. Co .• Inc .• San Diego; Bullock Magiietics Corp .• Pomona. CaIH. Columbia Resch. Labs .• Woodlyn, Pa. Delta>Elctms., Alexandria. Va 
Calif. .. C.B.C. Inds .• lnc .• Ft.. Washington, Pa. Coral Magnetics Co., Farmingdale; N.Y. Dynognaphic Elctms. Gorp .. , Hicksville, 

HJS Engrg Co Park R,'dg"e III . Elctm. Transformer·Corp., Paterson,N.J. N.Y. ..' . " 
. . ", ", ., '. Central Transformer Co., Chicago, III. 

Hughes Aircraft Co. Culver City • .Gal. Coil Co. of Amer., Northvale. N.J. Epco Prods., Inc., Wallkill, N.Y. Edko Elctms .• Inc., Brooklyn, N.Y. 
Hughey & Phillips. inc .• Burbank. Cal. ConsoUdated TransformeisUnlld., Sari ~erranti Ltd., HOllinwood, Lancs., England Elcom Sys., Deer Pk. i N.Y. 
Invertronics. Pine Brook. N.J. ' , Gabriel, Cal. . , " Generallnslr. Corp., Chicopee, Mass. Electrical Windings, Inc., Chicago, III. 
JB Elctm. Transformers. Inc .• Chicago. III. Corat Magnetics Co .• Farmingdale. N.Y. Goslin Elec. & Mfg. Co., BurbB!1k, CaIH: Bectro-Voice, Inc., Buchanan. Mich. 
Johnson' Elec. Coil C'o .. Elmhurst. III. Custom Coil Co .• Zanesville, Ohio Grand Transformers, Grand Haven, Mich. Electro Wmdlngs & Comps., Kenilworth, 
Kolton Elec. Mfg. Co .• Newark. N.J. Cycle Transformer Corp .• West Orange, GTE Sylvania Inc:, Danvers, Mass.' ' N.J .. 
Mag-Con Engrg. Go" St. Paul. Minn. 'N.J.' H~mond Mfg. Co., Ltd., Guelph, Onl.,Elctm. Transformer Corp., Paterson, N.J. 
Magnetic Circuit Elements. Monterey. Cal. . Dittmore-Freimuth corp., Milwaukee. WiSc. an. .. EIneIiC Elctms., Inc., Venice, Cal: 
Magnetico. Inc .• E. Northport. N.Y. . DORneyer IndS .• Chicago. III. .' Hughes Aircraft Co, Culver City, Cal. Epeo Prods., Inc., Wallkill, N.Y. 
MagnetiCS. Sandy Lake. PIi:' ", Edko Elctrns .• Inc .• Brooklyn, N.Y. Invertronlcs, Pine Brook, N.J. Fmn9Y Co .• Bedford. Ohio 
Merrimack MagnetiCS. Lowell, Mass., Electrical Windings.-Inc., Chicago, III. JB Elctm. Transformers, Inc.; Chicago, III. Foster Transformer Co., Clnclnnati •. Ohio 
Mid.West Coil & Transformer Co.. Electro-Voice. Inc., Buchanari;·Mich. Johnson Elec. Coil Co .• Elmhurst, III. Gavin Instrs., Somerville,N.J. 

Chicago. III. Elctrn. Transformer Corp., Paterson, N.J. Magnetico, Inc., E. Northport. N.Y.. Gao Space, Houston, Tex. 
M S · d C 'B k N Y Merrimack Magnetics, LOwell, Mass. Gosil EI & MIg C Burbank CaI'f iller. anfor orp.. roo Iyn. . .. Elnetic Elctrns .• Inc .• Venice. Cal. Mid-WeSi Coil & Transformer Co., n ec. . 0., ,I. 
Mini-Circuits ·Lab .• Brooklyn, N.Y. Epeo Prods., Inc., Wallkill, N.Y. Chicago, III: GTE Sylvania Inc., Danvers, Mass.' 
Nytronics. Inc .• Aipha. N.J.' Ferranti Ltd .• Hollinwood. Lanes .• England 'Polyphase 1iIstr. Co., Bridgeport, Pa. ' Hammond Mfg. Co., Ltd., Guelph, Ont, 
Olektron Corp .• Dudley. Mass'Geo Space, Houston. 'rei<. Can.. 
Osborne Transforme'r ,Corp .. Detroit. Mich., Grafix, Inc., Albuquerque, N.M. 'Precislon Elctms. Corp., Marshfield, Mass. Hughes Aircraft d9, Culver .City, Cal. 
PCA EICtrns Inc Sepulveda Calif' G d T f G' d H MiCh Pulse Engrg., Inc., San. Diego, Cal. Invertronics, Pine Brook, N.J. .' 

...• . • . ". ran ranS ormers. ran aven. .' Raytheon Co., Wa, l!ham, Mass. .JB Elctm. Transformers, Inc., Chicago, III. 
Peerless Elec. Prods., Anaheim, Cal.· GTE Sylvania Inc.: Danvers, Mass.' , , 
P It Tra fo' e I . S B 'd . SNC Mfg. Co .• Inc., OshkOsh, Wlsc. Johnson Elec. Coil Co.; Elmhurst. III. 

ermavo ns rm rs. nc.. .' en , Hammond'Mfg, Co .• Ltd., Guelph, Ont:;' . Sterling Transformer CorP .• BroOklyn •. N.Y; Koss EIc:trnS:, Inc., Milwaukee, WIse. 

p~~gon Inqs. Ltd .• Tor~~to 16. Onl.. H~~nEngrg. Co., Park Ridge, III. Transformer Design, Milwaukee, Wise. Lear Siegler, Inc., Santa Monica, CeIH. 
Canada Hughes Aircraft Co. Culver City, Cal. Transrex DiY., Torrance, Cal. Lteco, Inc .• Lindenhurst, N.Y.. . 

Polyphase Instr. Co .• Bridgeport. Pa.. Invertronics, Pine Brook, N.J.' Tresco an Aydin Co., Phlla., Pa. Mag·Con Engrg. Co., 51. Paul, Minn. 
Power Elctrns. Co .• Houston. Tex. 'JB Elctrn. Transformers,.Inc.·, Chicago, III. Ward Leonard, Mt. Vemon, N.Y. Magnetic Circun Bements, Monterey, cal. 
Precision Eictrns. Corp .• Marshfield. Mass: Johnson Elec. Coil Co .• Elmhurst, III., "i'r.risformers, MagnetiC Magnetico, Inc .• E. Northport, N.Y. 
Preferred Electronics. Inc .• Westfield. Mag-Con Engrg.Co .• St. Paul. Minn. Amplifler-See MId·West Coli & Transformer Co., 

MaSs., . . Mid·West Coil & Transformer Co., Transformers, Saturable Chicago, III. 
PrototYPEl Transformer Corp .• E. Orange, Chicago; III. .. Nytronlcs. Inc., Alpha, N.J. , 

N.J. , Nytronics. Inc .• Alpha, N.J. Transformers, Matching Deco Corp., Portland, Ore. 
Pulse Engrg .• Inc .• San Diego. Cal. Oaktron Inds:. Monroe. Wise: ACDC Elctms., OceIImikIe, Cal. Oleklron Corp., Dudley, Mass. 
Rae Co .. lnQ.-. Indianapolis. Ind. Peerless Elec. Prods.; Anaheim, CaI.AOC Prods;, Mlnne"",,la, Minn.' PCA Elctrns., Inc., Sepulveda. Calif. 
Raytheon Co .• ,Waltham. Mass. Permavolt Transformers,.lnc., S. Bend, . Alford Mig. Co., WInch .. ter, ...... Pe8rIess Elee. Prods., Anaheim, Cal. 
Relcom, MI. View, Calif. Ind. Automatic Co\~ New Hyda PIc., N.Y., .Piconics Inc., Tyngsl:lDro, Mass., 
Sartron, Inc .• Newberg. Ore. Polyphase Instr. Co., Bridgeport. Pa. p.2483· Polyphase Inslr. Co.i Bridgeport, Pa. 
Shane Inds., Sunny Vale. Cal. 'Power Elctrns. Co .• Houston, Tex. Bulova Watch Co" Freq. Control . Power Elctrns. Co .• 'Houston, Tex, 
Shigoto Inds .• Ltd .• New, York, N.Y., PreciSion Elctrns: Corp., Marshfield. Mass. Prod.~ Elctms. OIv., WoocIeIde, N.Y. Precision.Bctrns. Corp., Marshfield. Mass. 
SKG Assoes .• Inc .• Boston; Mass. Prototype Transformer Corp .• E: Orange, Caclclet,Bum8 lUg. Co., Inc., MIneoIa,·N. '. Premier MICrowave, Port Chester, N.Y. 
SNC Mfg. Co .• Inc .• Oshkos.h. Wisc. N.J. . Y. "'M.MMM .. M._.M'M"_" __ '_.MMM .. M P 2484 Prototype Transformer Corp:, E. Orange, 
Sola Elec. Div.,.Elk Grove,Viliage. III .. , Quam·N,ichols Co:. Chicago, III. ,CML-Mllcarr, Inc., EdIson, N.J. N.J. 
Spatron Inc. Alhambra, Calif. Raytheon Co., Wattham. Mass. ' Coest Coli Co., Loa Angeles, Calif. QuarnoNichoIs Co., Chicago. III. / 
Stancol. Chicago. III.. ..' . . Sartron, Inc., Newberg, Ore. Delevan DIv~ Coil ProdS., E. Aurora, Radio Resch. Co., Rockaway, N.J. 
Sterling Transformer Corp .• Brooklyn. N.Y. Shanelnds., .Sunny Vale. Cal. N.Y. Raytheon Co., Waltham, Mass. 
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RFL Inds., Comms. mi., Boonton, N.J. C.B.C. Inds .. Inc., FI. Washington, Pa. 
Rohde & Schwarz Sis., Passaic, N.J. Central Transformer Co., Chicago, III. 
Sartron, Inc., Newberg, Ore. Coil Co. of Amer., Northvale, N.J. 
Scala Radio Corp., San Leandro, Cal.. Edko Elctrns., Inc., Brooklyn, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. Electrical Windings, Inc., Chicago, III. 
Sitco Antennas, Portland,.Ore. Elctrn. Transformer Corp., Paterson, N.J. 
Spatron Inc, Alhambra, Calif. Elnetic Elctrns., Inc., Venice, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. . 
TDK Elctrns. Corp., Long Island City, N.Y. Epco Prods., Inc., Wallkill; N.Y. 
Technical Mat'l., Mamaroneck, N.Y. . Gotham Audio Corp., New York, N.Y. 
Torotron, MI. Vernon, N.Y. Hammond Mfg. Co:, Ltd., Guelph, Onl. Can. 
Transformer Design, Milwaukee, Wisc. JB Elctrn. Transformers, Inc.; Chicago, III .. 
Transformer Mfrs., Inc., Chicago, III. Johnson Elec. Coil Co., Elmhurst, III. 
Transformer Tech., I~c., Chicago, III. Lear Siegler, Inc., Santa Monica, Calif. 
Trescoan Aydin Co., Phil.a., pa. Mag·Con Engrg. Co., St: Paul, Minn. 
Triad Distributor Div., Huntington, lrid. Mid·West Coil & Transformer Co., 
Triad.Utrad, Huntington, Ind. Chicago, III. 

Nytronics, Inc., Alpha, N.J. 
Transformers, Matrix Deco Corp., Portland, Ore. 
ADC Prods" Minneapolis, Minn. Peerless Elec. Prods., Anaheim, Cal. 
Ferrodyne Corp., Venice, Calif. Polyphase Instr. Co., Bridgeport, Pa. 
Freed Transformer Co" Bklyn" N,Y, Precision.Elctrns. Corp., Marshfield,. Mass: 
Lambda Elctrns., Melville, N,Y. Prototype TransformerCorp., E. Orange, 
Microtran Co., Valley Stream, N·.Y. N.J. 
Pica Elctrns Inc" Mount Vernon, N.Y. Pulse Engrg., Inc., San Diego, Cal. 
Torwico Elctrns., Inc" Lakewood, N,J. Raytheon Co., Waltham, Mass. 
United Transformer Co, Div. of TRW RHA.Audio Cqmmunications,'W. New 

Inc.:, New York, N,Y, . York, N.J. 
Anzac Elctrns., Waltham, Mass. . SIN b 0 
Bourns Pacific Magnetic Corp., R'omoland, artron, nc.. ew erg, reo 

Calif. Shure Bros., Inc., Evanston, III: 
Spatron Inc, Alhambra, Calif. 

C.B.C. Inds., Inc., FI. Washington, Pa. Stancor, Chicago, III. 
Coil Co. of Amer., Northvale, N.J. Stanford Int'l., San Carlos, Cal. 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unltd., San Sterling Transformer Corp., Brooklyn, N.Y. 

Gabriel, Cal. Tranex, Inc., Mountain View, Cal: . 
Elctrn. Transformer Corp., Paterson, N.J. Transformer Mfrs., Inc., Chicago, III. 
Gotham Audio Corp., New York, N.Y. Transitron Elctrn. Corp., Wakefield, Mass: 
Johnson Elec. Coil Co., Elmhurst, III. Tresco an Aydin Co., Phila., Pa. 
Deco Corp., Portland, Ore. Triad Distributor Div., Huntington, Ind. 
Polyphase Instr. Co., Bridgeport, Pa. Triad·Utrad, Huntington, Ind .. 
Sterling Transformer Corp., Brooklyn, N.Y. jTransformers, Mlcrowa"e 
Transformer Desi~n,Milwaukee, Wisc. ADC Prods., MinneapoliS, Minn. 

Transformers, Mercury 'vapor. A~:ricari Elctrn, Labs" Inc" Lansdale, 

ACDC Elctrns., OceanSide, Cal, Ferrodyn.e Corp., Venice,' Calif. 
Freed Transformer Co.,. Bklyn:, N,Y, Lambda Elctrris., Melville, N.Y, 
General Elec, Co., Schenectady, N,Y, Transco Prods., Inc". Venice,Cal. 
Lambda Elctrns., Melville, N.Y. 
Ught Elec, Corp" Rancocas,. N.J. United Transformer Co, Div. of .TRW 
NWL Transformers, Trenton, N,J. Inc" New York, N.Y. 
C.B.C. Inds., Inc., FI. Washington, Pa. Vari·L Co., Inc., Denver, Colo. 
Coil Co. of Amer., Northvale, N.J. Aircom, Inc., Union, N.H., . 
Foster Transformer Co., Cincinnati, Ohio. Anzac Elctrns .. , Waltham, Mass. 
GTE Sylvania Inc., Danvers, Mass. Astrolab Inc., Linden, N J 
Hanovia Lamp Div., Newark, N.J. C.B.C. Inds., Inc.,. Ft. Washington; Pa. 
Invertronics, .Pine Brook"N.J. CES Elctms., Brooklyn, N.Y. 
Jefferson Elec., Bellwood, III. COW Co. of Amer., Northvale, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. Collins Radio Co., Dallas, Tex. . 
Pek, Inc., Sunnyvale, Calif. Consolidated Trarisformers Unltd., San: 
Shannon Luminous Mat'ls., Hollywood, Gabriel, Cal. . 

Cal. Dynogr~phic Elctrns. Corp.,:Hicksville, . 
Sola Elec. Div., Elk Grove Village, III. N.Y. 
Varo, Inc., Texas Div., Garland, Tex. General Micr.owave Corp., Farmingdale,. 

Transformers, Metered N.Y.' . . . 
Lambda Elctrns., Melville, N,Y. Hughes Aircraft Co, Culver City, Cat 

JB Elctrn .. Transformers, loc., Chicago .. III. 
Ohmlte Mfg, Co., Skokie, III, ........ P 2968, .Johnson Elec. Coil Co., Elmhurst:' III. . 
C.B.C. Inds., Inc., Ft. Washington, Pa. Magnetico, Inc., E. Northport, N.Y. 
Coil Co. of Amer., Northvale, N.J. C 
GTE Sylvania Inc;, Danvers; Mass. Maury Microwave. .orp., Cucamonga,' 
Hammond Mfg. Co., Ltd., Guelph, Onl., Calif. . 

Can. MCS Corp., Monrovia, .. Calif. 
Johnson Elec. Coil Co., Elmhurst, III.. Meca Elctrns., Inc" Denville, N.J. 
Sterling Transformer Corp., Brooklyn, N.Y. Microlab/FXR, Livingston, N.J.' 
Superior Elec., Bristol, Conn. Microwave Development Labs., Inc., 
Triad Distributor Div., Huntington, Ind. Needham Hgts., Mass. 

. Microwave Labs. America; Brooklyn; N. Y. 
Transformers, Micropholie Nurad, Inc.,-Baltimore, Md. 
ACDC Elctrns., OceanSide, Cal. NytronicS; Inc., Alpha, N.J. 
ADC Prods., MinneapoliS, Minn. Deco Corp., Portland, Ore: 
Ferrodyne Corp.; Venice, Calif. Olektron Corp., Dudley, Mass. 
Freed Transformer Co., Bklyn., N.Y. Piconics Inc., Tyngsboro, Mass. 
Lambda Elctrns., Melville, N.Y. . Polyphase Instr. Co., Bridgeport, Pa, 
Mlcrotran Co., Valley Stream, N.Y. Premier Microwave, Port Ch!lster,N.Y .. 

Torotel, Inc., Grandview, Mo. 
Zaring Inds., Inc •. Carmel, Ind. 

. p 2958 Prototype Transformer Cprp., E. Orange, 

Allied Elctrns. Corp .. Chicago, III.. 
Allec, Anaheim, Calif. 
American Geloso Elctrns., Inc., New York, 

N.Y. 
American' Magnetics Corp., Carterville, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bogen Div., Paramus, N.J. 
Bourns· Pacific Magnetic ·Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 

N~ . . . 

Raytheon Co., Waltham, Mass. . 
RF Systems, Inc., Cohasset, Mass. 
Sanders Assocs., Nashua, N.H. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Struthers Elctrns. C.orp., Mamaroneck, 

N.Y. 
Transformer Tech., Inc., Chicago, III. 
Triad·Utrad, Huntington, Ind. 
Vare, Inc., Texas Div., Garland,.Tex. 
Zeta Labs., Inc., Mountain View,- Calif. 

Transformers, Miniature, 
Subminiature, &. 
Microminiature 

Abbott Transistor Labs., LA., Cal. 
p 2949 

ADC Prods., Minneapolis, Minn. 
Alco Elctrn. Prods., Lawrence, Mass. 
Allen AvioniCS, Mineola, N.Y. 
American Elctrn. Labs;, Inc., Lansdale, 

Pa. . 
Arnold Magnetics, Culver City, Cal. 

.. . p 651. 
Artronic Instr. Co., Silver Spring, Md. 
Astrosystems, Lake Success, N.Y. 
Automatic Coil, New Hyde Pk., N.Y. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., WoodSide, N.Y. 
'. . P 1512 

Coast Call Co., los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 

p 2488,2489 
Delevan Dlv., Call Prods., E. Aurora, 

N.Y. 
Dynamic Instr. Corp., Plainview, N.Y. 

. P 681 
Ferrodyne Corp., Venice, Calif •• : p 2951 
Ferrotran Elctrn., New York, N.Y, p 2954 
Freed Transfo'rmer Co., Bklyn., N:Y. 
General Elec. Co., Schenectedy, N;Y. 
·Hisonlc, Inc., Olathe, Kans. 
James .Elctrns., Inc., Chicago, Ill. 
K.G.S. Elctms., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Microtran Co., Valley Stream, N.Y. 

, . p2958-2961 
Miller; J.W. Co., Compton, Cal ••••• p 2496 
Multitech Power Sys., Costa Mesa, Cal. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ...• , .................................. _ ............ p 2967· 
Pica Elctrns Inc., Mount Vernon, N.Y. 

p2970 
Rye Inds.,lnc;, Mamaroneck, N.Y. 
Signal Transformer, Bklyn;, N.Y. . 

. P 2980,2981' 
Solid State Elctrns., Sepulveda, Cal. 
Staco, Inc., Dayton, Ohio 
Stevens·Arnold, Inc;, So.·Boston, Mass. 

p 2007 
Torotel, Inc., Grandview; Mo. •.••. ; p.2984 
Torwlco Elctrns., Inc;, Lakewood, N.J. 

p 2987· 
United Transformer Co. Div; of'TRW 

Inc., New York, N.Y ••..•••••• _ ••••••••• P 2968 
Vari-L .Co., Inc., Denver, Colo. 

p 2990,2991 
Zaring Inds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctms., Nashville, Tenn. 
American MagnetiCS Corp., Carterville, III. 
Anzac Elctrns., Waltham, Mass. 
Astrolab Inc., Linden, N J . 
Barwood Elctrns., Inc., Glendale, Cal. 
Berkshire Transformer Corp., Kent; Conri. 
Bourns Pacific' Magnetic Corp., Romoland, 

Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
,Coil Co. Of Amer., Northvale, N.J. 
'Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple City, Cal. 
Components Specialties, Inc.,. Freeport,. 

N.Y. ." 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral Magnetics Co., Farmingdale; N.Y. 
Custom Coil Co., Zanesville, Ohio . 
Edko Elctrns., Inc., Brooklyn, N:Y. 
Electrical Windings, Inc., Chicago, III. 
Electro Assembjies, Inc., Chicago, III. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Coils, Springfield,- Mass. 
Elctrn. Compone.nts Corp., Addison, III. 
Elctrn. Transformer Corp:, Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Ferranti Ltd., Hollinwood .. Lancs., England' 
Geo Space; Houston, Tex. 
Goslin Elec, & Mfg. Co., Burbank, Calif. 
Gotham Audio Corp., New York, N.Y. 
Grafix, Inc.; Albuquerque, N.M. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, ·Onl., 

Can. 
Hughes Aircraft Co, Culver City; Cal. 
Invertronics, Pine' Brook; N.J. 
JB Elctrn. Transformers, Inc., Chicago, ·111. 
Jerome Else. Corp., Orange; N.J. 
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Johnson Elec. Coil Co., Elmhurst, III. 
MagnetiC Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Merrimack Magnetics, Lowell, Mass. 
Mid·West Coil & Transformer Co., 

Chicago, III. 
Mil Elctrns. Inc., Hudson, N.H. 
Mini·Circuits Lab., Brooklyn, N.Y. 
Morey Corp, Downers Grove, III. 
Nal'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Deco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods., .Anaheim, Cal. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Inc., MinneapoliS, Minn 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
· Pulse Engrg., Inc., San Diego, Cal. 
Raweo Instrs., Inc., FI. Worth, Tex. 
Raytheon Co., Waltham, Mass. 
Relcom, MI. View, Calif. 
Rysll Elctrns. Corp., N. Miami Beach, Fla. 
Sartron, Inc., Newberg, .Ore. 
Shane Inds., SunnyVale, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Stanford Inl'l., San Carlos, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Vanguard Elctrns., Inglewood, Cal. 
Western Transformer Co., Tijeras, N. M. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Mixing 
ACDC Elctrns., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
Coast Coil Co., Los Angeles, Calif. 
Ferrodyne. Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda Elctrns., Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y. 
North Hills Elctrns.; Inc., Glen Cove, . 

N.Y. 
Pica Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Vari-L Co., Inc., Denver, Colo. 
Zaring Inds., Inc., Carmel, Ind. 
Altec, Anaheim, Calif. 
American Magnetics Corp., Carterville, III. 
Anzac -Elctms.,. Waltham, Mass. 
Berkshire Transformer Corp., Kent, Conn. 
Bourns Pacific Magnetic Corp., Romolanc!, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Diltmore·Freimuth Corp., Milwaukee, Wisc. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Elctrn .. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., Inc., Wallkill,- N.Y. 
Foster Transformer Co., Cincinnati, Ohio 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 

· Invertronics, Pine Brook, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Magnetic Circuit Elements, Monterey, Cal. 
Mid·West Coil & Transformer Co:, 

Chicago, III. 
· Mini·Circuits Lab., Brooklyn, N.Y. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Peerless Elec. Prods., Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase InSIr. Co .. Bridgeport, Pa. 
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· Transformers, Mixing (cant'd) 
Precision Elctrns. Corp., Marshfield, Mass. 
Prototype Transformer Corp., E. Orange, . 

N.J. 
Pulse Engrg., Inc., San Oiego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Spatron Inc, Alhambra, CaIW. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotron, MI. Vernon, N.Y. 
Transformer Mfrs., Inc.,Chicago, III. 
Triad Distributor Div., HUDtington, Ind. 
Triad-Utrad, Huntington, Ind. 

Transformers, Modulation 
ACDC Elctrns., Oceanside, Cel 
ADC Prods., MinneapoliS, Minn. 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
CML-Macarr, Inc., Edison, N.J. 
Del ElctmS; Corp;, Mt. Vemon, N.Y. 
Ferrodyne Corp., Venice, CaIH •.. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda Elctrn8~ Melville, N.Y. 
Light Eiec. Corp., Rancocas, N.J. 
Microtran Co., Valley Stream, N.Y. 
Multltech· Power Sy.s.; Costa Mesa, CeL 
North Hills Elctrns.,·lnc., Glen Cove, . 

N.Y. . 
NWL Transformers, Trenton, N.J. 

-Plco Elctrns Inc., Mount Vernon, N.V. 
Signal Transformer, Bklyn., N.Y. 
Solid State Elctms., Sepulveda, Cal. 
Torwlco Elctrns~, Inc~ Lakewood, N.J •. 
UnHed TranSformer Co. Div.· of TRW 
Inc~ New Vork, N.V. . . 

Zaring·lnds., Inc., Cermel, Ind. 
American Magnetics Corp., Carterville, III. 
Barwood Elctrns., Inc., Glendale, Cal. 
Berkshire Transformer Corp., Kent, Conn. 
Bullock Magneties Corp., Pomona, CatH; 
CCA Elctrns. Corp., Gloucester, N.J. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co.; Chicago, III. 
Coil Co. of Amer., Northvale, N.J. ' 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Dittmore·Freimuth Corp., Milwaukee, Wise, 
Edko Elctrns,. Inc" Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, III. 
Elctrn, Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. . 
Epco Prods., Inc.~,Walikill, N.Y. ' 
Ferranti Ltd., Hollinwood, lanes., England . 
Foster Transformer Co., Cincinnati; Ohio· .' 
Gao Space, Houston, Tex. 
Goslin Elec .. & Mfg. Co., Burbank, Calif .. 
Grand Transformers, Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond I!JIfg. Co., Ltd., Guelph, Ont., 

Can. . 
Hughes Aircraft Co, Culver City, Cal. 
Inverlronies, Pine Brook, N.J. . ., 
JB Elctrn. Transformers, Inc., Chicago. III. 
Johnson Elec. Coil Co., Elmhurst, .111. 
Mag·Con Engrg: Co., St.,Paul, Minn: 
Mechanical Technology, Inc., Latham, N.Y: 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Nytronies, Inc .. Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp .• Dudley:Mass, 
Peerless Elec. Prods.; Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns: Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y. 
Prototype Transformer Corp .• E.Orange, 

N.J. . 
Pulse Engrg., Inc., San Diego, Cal. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
SNC Mfg. Co., Inc., Oshkosh, Wlsc. 
Spatron Inc, Alhambra, CaIW. . 
Spectran Elctrns., Pompano Beach, FIB. . 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Tranex, Inc., Mountain View, Cal. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila.~ Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 

Transformers, . OUtput 
ACOC Elctms., 0ceIIn8IcIe, CIIi. 
ADC Proda., MinneIpOIIa, IIInn. 
AmeriCan Elctm. Labs., 1nc..LanIIcIIde, 

PI. . 
BuloYa W.tch Co •• Freq. Control 

Proda.. EJctma. DiY .. WoocIIIde, N.Y. 
p 1512 

CML-MIICIrI', 1nc.,Edllion, N,J. 
Coa1 CoIl Co., u. AIIgaIee, Ce\It. 
Date ElctmI.. Inc., V.nkton, S.D. 
DaIEIctrn8. Corp., ML Vernon, N.V. 
Dynamic;lnatr. ~ PIIInv\eW. N.Y.' p.'. 
Ferrodjne Corp., Venice, CalIf. 
Freed. tranafonner Co .. l1li""., N.Y. 

K.G.S. EIctrna., PaUdena. CaL 
Lambda Eictrna., Me1vliie, N. v. .. 

,,2IU 

Ught E\ec. Corp., R~ N.J. 
Magnetic WlncIinp Co., Eaton, .... 

pllM 
Mlcrotran Co.. V .. ey Stream, N.V. 

.. 11'l1li 
Neahlll\llny Tranlfonner, Fwtont, .... 
NWL T .. ~, Trenton, N.J.' .... 
Pico Elctrna Inc.,~ .Vernon. ",V •. 
Rye Inda., Inc., MMIUOIItICII, N.Y. 
Signal.Tr_'_.IIk!yn.. N.Y. 11'1175 
Solid State EJctma., Sepulveda, CaL 
Stac:o, Inc., Dayton, OhIo_MM._ II IllS 
Torot .. , Inc., ·GrandYlew. Mo.. 

_ ..... -
Torwlco EIctrna., Inc.. LaIIewood, N.J. 
UnHed Tranaformer Co. Dlv. of TRW 
. Inc., New VOI'II, N.V ..... _MMP 2I11,2III. 
UnHron. GarIancI. Tex. 
VIIri-L Co., Inc., Danv .... Colo. _ p *"' 
Zaring IneIL, Inc., Carmel, Inti. _ II' 2IU 
Allied Elctrns. Corp .. Chicago, 1If. 
Altec, AnaheJm, CaHf. 
American Magnetics Corp •• CIIrteMI\e, RI. 
Basler Elec. Co .• Highland. In. 
Berkshire TranSfonner Corp .• Kent. Conn. . 
Boums PacifiC Magnetic Corp .• Romoland, 

CalH. . 
Bullock Magnetics Corp., Pomona, CaIi/. 
C.B.C. Inds., Inc., Ft. Washington. Pa. 
Central Transformer Co .. ChIcagO, III. 
Coli Co. of Amer., Northvale, N.j. 
Collins Radio Co., Dallas, Tex. 
Components Specialties, Inc .• Freeport. 

N.Y. 
ConSOlidated Trensformers Unltd., san 

Gabriel, Cal. 
Coral Magnetics Co .• Farmingdale, N,Y. 
Custom Coif Co .. Z8nasvllle, Ohio 
Cycle TranSformer Corp .• West orenge. 

N.J. 
Dlttmore-'FreJmuth Corp., Milwaukee, WISe. 
Dormeyer 1ndS., Chicago, IIi. 
Edko Elctrns., Inc., Brooklyn. N.Y. 
Electri!llli Windings, Inc., Chicago, 01. 
Electro POWerpB!lS Corp., Cambridge, 

Mass. . 
Electro Windings & Camps .• KenihlwOrlll, 

N.J. . 
Elctm. Components Corp .. Addison, 1If. 
Electronic Devices, Cleve., Ohio 
Elctrn. Trsnsfon'ilar Corp., P.terson, N.J. 
ElnetiC Eictrns., Inc .• Venice, Cal. 
Epco Prods., Inc., WallkUI, N.Y. 
Ferranti Ltd., HoIlInwood, Lancs.. England 
Foster Transformer ·Co., Cincinnati. Ohio 
Gao Space, HOUBion, Tex. 
Goslin Elec. & Mfg. Co., ~urbank, C.UI. 
Grand Transformers, Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., GueiPh, 0lIl .. 

Can. ' 
Hughes Aircraft Co, Culver City. cat. 
Invertrontcs, Pine Brook, N.J. 
JB ElCtm. Transformers, inc., Chicago. Ih.' 
Jensen Mfg. Dlv .• Chicago, III. 
Jerome Elec. Corp .. OrIlngCl. N.J. 
Johnson EI&c. Coil Co., EImhunIt, IU. 
lear Siegler, Inc., santa Monica. Calil. 
Mag-Ccin Engrg. Co., 51. Paul, Minn .. 
Magnetic CirCUit Elements, Monterey, cat. 
MagnetiCO, Inc.. E. Northport, N.Y. 
Mld-W~t Coil & TrIIfIsformer Co., 

Chicago,lIf. 
HaI'I. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp .• Portland. Ore. 
Olektron Corp., Dudley, ....... 
Osborne TranSformer Corp., Detroit, MiCh. 
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PCA EIctms •• Inc., Sepulveda, Calit 
Peerless Elee. Prods., Anaheim, Cal. 
PhiImore Mfg. Co •• Richmond HUI. N.Y. 
POlyphase l/\Str. Co., BrIdgeport. Pa. 
Power EIctms. Co., Houston, Tex. 
PfecIsIon Elctrns. Corp., Marshfield, Mass. 
Pracillon EictrnB., Inc •• AmItyville, N.Y. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Profile EIctms., Inc .• Concord, N.H. 
Prototyps Transformer Corp., E. Orsnga. 

N.J. 
Ru Co. Inc.. Indianapolis. Ind. 
Raytheon Co •• Waltham, Mass. 
RHA-Audio. Communications, W. New 

York, N.J. 
sertron. Inc .• Newberg. Ore. 
ShIgoto Inds., Ltd., New York. N.Y. 
SKG AS$OCS .• Inc.. Boston, Mass. 
SNC MIg. Co., Inc .• Oshkosh. Wise. 
Spalron Inc, Alhambr •• catlf. 
SpaCtran Elctrns., Pompano Beach. Fla. 
Stancor, Chicago, III. 
S\eriirlg Ttansformer Corp., Brooklyn, N.Y. 
TOe OiY., Uttleton. Mass. 
Todd Systems, Yonkers. N.Y •. f_. Inc.. Mountain View, Cal. 
Ttanslormer Oesign, Milwaukee, Wisc. 
Transformer Mfrs .• Inc .• Chicago. UI. 
Transformer Tach.,Inc., Chicago, UI. 
Trsnsftton Elctm. Corp., Wakefield, Mass. 
Transrex DIv .• Torrance, Cal. 
Tresco an AYdin Co., Phila" Pa. 
Triad Distributor DIv., HuntIngton, Ind. 
Triad-Utrad, Huntington, Ind. 
V.ro. Inc., Texas Div., Garland. Tex • 
W8nI Leonard, Mt. Vernon, N.Y. 
Wonlron Co., Inc., S. EI Monte, cam. 
Transformers, Phase 

Conversion 
ACDC Elctrna., 0cHn .... CeL 
IIuIovII Watch eo.; Fnq. Control 

ttroU., EIctms. Div .. WoOcl8lcle, N.Y. 
CML-IIIICIrI'. Inc., Edl8on, N.J. 
Coat CoIl Co., u. Anp\ea, Calf. 
Qnne\z .Engrg. Laba. ....... nfiekl, N.J. 
FeIrodvM Corp-i·V .... Calf. 
....... Trlnaformer Co., Ildyn., N.Y. 
Lanibdl E\ctma., .... v .... N.V. 
L\ghI EIei:. Corp •• Rancocn, N.J. 
IIIcrotnn Co., VIIIey Stream. N.Y. 
NortII Hilla EJctma.. Inc., Q!en Cove, 

N.V. 
NWL Tl'IIII8formerl. Trenton; N.J. 
II'erkIft.EIrMr Corp., WHton. Conn. 

P IIIIIt 
II'Ico EIctmIIIriC., Mount Varnon, N.Y. 
SIp\ Tranaform .... Bldyn., N.V. 
T-'CO Elctrna.. Inc., LaIIMfOocI, N.J. 
United T_fonMI Co. DiY. of TRW 

Inc., .... YOI'll, N.Y. . 
VII'I-L Co., Inc., Dsnvar. Colo. 
W ....... DiY~ Fort WUhlngton, .... 
American MagnetiCS CorP., Car\ervUle, III. . 
Barwood Elctrns., Inc .• GIendaIe,cat. 
Bourns Pacific Magnetic corp., Romoland, 

Calif. .. 
Bullock Magnatics Corp •• Pomona, CalIf. 
C.B.C. 11Ids .• Inc.. Ft. WashinQIon, Pa. 
Central :Ttansformer CO .• Chicago, III. 
Coil Co. of Amar., Northvale, N.J. . 
Consolidated Tr_formers Unitd., San 

GaIJrieI. cat. 
EfecttoniC Devices. Cleve., Ohio 
Elctm. Transformer Oorp .• Paterson. N.J. 
Elgin EIctrns., Waterford, Pa .. 
EtnetIc Eictrns .• fnc .• Venice, Cal. 
Ferranti Ltd., HoIfinwOOd. Lanes •• England 
Gosfirj EIec. & Mfg. Co., Bulbink, Calif. 
Green RIICtifier Corp., FIIir Lawn, N.J .. 
Hughea Aircraft Co, Culver CIty. Cal. 
Invertronlcs, Pin8 Brook, ,...J. 
JB Elctm. Transformers, Inc., Chicago. III. 
.Iohnton EIec. Coil Co., Elmhurst, III. 
Magnetic CircuIt Elements. Montaray, Cal. 
MagnetIcO, Inc., E. Northport. N.Y. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Oeco Corp., Portland, Ora. 
O\ektronCorp .• Dudley, Mass. . 
Peerlasl Elec. Prods •• Anaheim, Cal. 
Polyphase Inslr. Co .• Bridgeport, Pa. 
Prototype Tr-'.ormar Corp.; E. orenge. 

N.J. 
QueensIIoro Ttansforrner & Mach ••. 

CoIIegII Pt., N.Y. 

Sartron. Inc., Newberg. Ore. 
Spatron Inc, Alhilmbra. Calif. 
Sterling TranSfonner Corp., Brooklyn. N.Y. 
Tayior-Wonfieid Corp .• Warren, Ohio 
Transformer DesIgn, Milwaukee. WISC. 
Transitron Elctm. Corp .• Wakefield. Mass. 
Transrex Div., Torrance, cat. 
Tresco an Aydin Co., Phila., Pa. 

Transformers, Photoflash 
Power 

CacfdeI.8urna lUg. Co., Inc., MIneoI .. 
·N'Y'''M~'_''_'_MM~ __ '' __ '_'M'M P 2484 
Del Elctma. Corp., ML V-. N.V. 
Freed Tr_former Co., Bldyn.; N.Y. 
Lambda E\ctrna., Melville, N.Y. 
MIcrotran Co., Valley stream, N.Y. 
Tecnetlca, Inc., Boulder. Colo. 
Anierlcan MagnetiC$ Corp., Carterville, ill. 
B.H. Inds., Los Angeles, Cal. 
Bullock Magnetics Corp., Pomona.Calif. 
C.B.C. lods., Inc .• FI. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Consolidaled TranSformers Unltd., San 

Gabriel, Cal. . 
Dormeyer Inds., Chicago, ill. 
EG&G, InC., Electro-Optlcs Dlv., Salem, 

Mass. . 
Electro Magnetic Prods., Wabash. Ind. 
Electro WindIngs & Comps., Kemlworth, 

N.J. 
GTE Sylvania Inc., Oanvers; Mass. 
Hammond Mfg. Co., Ltd .. Guelph, Ont, 

Can. 
Inverironlcs, Pine Brook, N.J. 

,Johnsen Elec. Coil Co., Elmhurst, III. ; 
Maxwell Labs., Inc., San Diego, Calif. 
Mode\ectric Prods. Corp., Asbury Park. 

N.J. 
Nat·l. Coil Co., Douglas, Ariz. 
Oeca Corp., Portland, Ore. 
Pek; Inc., Sumyvale. Celif. . 
Polyphase Instr. Co •• Bridgeport, Pa. 
PrecisiOn ElCtrns. Corp .• Marshfield, Mass. 
Pulse Engrg .• Inc., San DIego. cat. 
Rae Co. Inc .• IncIanapoIlS. Ind. 
Sartron, Inc., Newberg, Ore .. 
Siemens Corp., Camps. 0iY •• iselin, N:J. 
SKG Assocs., Inc., Boston, Mass. 
Stancor. ChIcago. III. 
Sterling Transformer Corp., Brooklyn. N.Y. 
Transformer Mfrs .. Inc., Chicago, III. 
Transitron Eictrn. Corp., Wakefield, Mass. 
Triad DIstributor Dlv., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Wabash Magnetics, Inc., Huntington. Ind. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Plate 
ACDC Elctm~ Ocunaide, cat. 
ADC Ptods., MfnMapoIIa, Mlnn. 
American EIctrn. Labs., Inc., Lanada", 

Pa. 
CML-Mac_, Inc., Edlaon. N.J. M._ P"· 
eo.at ColI Co •• loB Anga\eII, .CeIH. 
Del Elctma. Corp., Mt. Vernon, N.Y. 
~yna Corp.. Venice, catH. 
l'emltran Eictrn.. New VOI'II, N.Y. 
Fread Tranatanner Co., BIdyn., N. V. 

p2852 
General E\eC. Co., Sc"-Ctady. N.V. 
HIpotronIca, Inc., Brewster. N.Y. P 2155 
K.Q.S. Elctma., Pauden .. CaI._ p 2156 
Lambd. EIctma., M .. vIIIe, N.Y. 
Ught Elee. Corp., Ra_, N.J. 
M.gnetIc WlndIngI Co., Easton, Pa. 
MIcrotran Co., Valtey Stream, N.Y. 
Neahamfny Tr_former. Furionll. PI. 
NWL Tr.natonnera, Trenton, N.J. p 2888 
Sltnal T_'-, BkIyn .• N.Y. 
Staco, Inc., Dayton. OhIo 
Tacnetlca, Inc.. Bou\c\er. Colo. 
TorwIco Elctma.. Inc., J,akawoocl, N.J. 
UnItad Tranaformer Co. DiY.,of TRW 

, Inc., New YOI'll, N.V •• M_._· M P 2188 
Ur!iY .... 1 Vo\tronfca Corp., ML KI8co, 

N.V. 
ZarIng Inda.. Inc., Carmel, Inc\. 
Acme Elec. Corp., Cuba, N.Y. 
American Magnetics Corp .• Certerville. III. 
Basler Elec. Co •• Highland, III. 
Berkshire Transformer Corp .• Kent, Conn. 
Boums Pacific Magnetic Corp .• Romoland. 

cain. 
Bullock Magnetics Corp., Pomona. Cafif. 
C.B.C. 11Ids., Inc., A. Washington. Pa 
Central Transformer Co .• Chicago, III. 
Coil Co. of Amer., Northvale. N.J. 
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Consolidated Transformers Unltd., San Light Elec. Corp., Rancocas, N.J. 
Gabriel, Cal. . Magnetic Windings Co., Easton, Pa. 

Coral Magnetics Co., Farmingdale, N.Y. p 2964 
Custom Coil Co., Zanesville, Ohio Microtran Co., Valley Stream, N.Y. 
Cycle Transformer Corp., West Orange, p 2958,2959,2963 

N.J. Multltech PowerSys., Costa Mesa, Cal. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. Neshamlny Transformer, Furlong, Pa. 
Dormeyer Inds .• Chicago, III. North Elec. Co., Galion, Ohio 
Edko Elctrns .. Inc., Brooklyn, N.Y. NWL Transformers, Trenton, N.J. p 2966 
Electrical Windings, Inc., Chicago, III. Pica Elctrns Inc., Mount Vernon, N.Y. 
Electro Powerpacs Corp., Cambridge. Powertec, Chatsworth, Cal. 

Mass. Signal Transformer, Bklyn., N.Y. 
Electronic Devices, Cleve., Ohio p 2971,2973,2975,2977,2980,2981 
Elctrn. transformer Corp., Paterson, N.J. Staco, Inc., Dayton, Ohio 
Elgin Elctrns., Weterford, Pa. Tecnetics, Inc., Boulder, Colo ....... p 885 
Elnetic Elctrns., Inc., .venice, Cal. Topaz Elctrns., San Diego, Cal. 
Energy Systems, Palo Alto, Cal. Torotel, Inc., Grandview, Mo. 
Epco Prods., Inc .• Wallkill. N.Y. Torwico Elctrns., Inc., Lakewood, N.J. 
Foster Transformer Co., Cincinnati, Ohio p 2987 
GoslinElec. & Mfg. Co .• Burbank, Cain. United Transformer Co. Div. of TRW 
Grafix, Inc., Albuquerque, N.M. . Inc., New York, N.Y. 
Grand Transformers, Grand Haven, Mich. Unitron, Garland, Tex. 
GTE Sylvania Inc., Danvers, Mass. Universal Voltronlcs Corp., Mt. Kisco, 
Hammond Mfg. Co., Lid., Guelph, Onl., N.Y. 

Can. Varl-L Co., Inc., Denver, Colo ..... p 2991 
Hughes Aircraft Co, Culver City, Cal. Zaring Inds., Inc., Carmel, Ind. 
Invertronics, Pine Brook, N.J. A C Electronics Co., Santa Monica, Cal. 
JB Elctrn. Transformers, Inc., Chicago, III. A C Transformer Corp .• Newark, N.J. 
Jerome Elec. Corp., Orange, N.J. Acme Elec. Corp., Cuba, N.Y. 
Johnson Elec. Coil Co., Elmhurst, III. Allied Elctrns. Corp., Chicago, III. 
Mag-Con Engrg. Co., SI. Paul, ·Minn. Allis-Chalmers, Milwaukee, Wisc. 
Merrimack MagnetiCS, Lowell, Mass. Altec, Anaheim, Calif. 
Mid-West Coil & Transformer Co.. American Magnetics Corp" Carterville, III. 

Chicago, III. American Rectifier Corp., College Paint, 
Nat'l. Coil Co., Douglas, Ariz. N.Y. 
Nytronics, Inc., Alpha, N.J. Arrow-Hart, Inc., Hartford, Conn. 
Oeco Corp., Portland, Ore. Barwood Elctrns., Inc., Glendale, Cal. 
Osborne Transformer Corp., DetrOit, Mich. Baster Elec. Co., Highland, III. 
Peerless Elec. Prods., Anaheim, Cal. BECO Solid State Systems, Salem, Va. 
Pickard & Burns Inc., Lindenhurst, N.Y. Berkshire Transformer Corp., Kent, Conn. 
Polyphase Instr. Co., Bridgeport, Pa. B.H. Inds., Los Angeles, Cal. 
Power Elctrns. Co., Houston, Tex. Bicron Elctrns. Co., Canaan, Conn. 
Precision Elctrns. Corp., Marshfield, Mass. Bourns Pacific Magnetic Corp .. Romoland. 
PreciSion Elctrns., Inc., Amityville, N.Y. Calif. 
Preferred Electronics, Inc., Westfield, Bullock Magnetics Corp., Pomona, Calif. 

Mass. Cable Elec. Prods., Inc., Providence, R.I. 
Prototype Transformer Corp., E. Orange, Carson Mfg. Co., Indianapolis, Ind. 

Q~;~nSboro Transformer & Mach., C.B.C. Inds., Inc:, FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 

COllege PI., N.Y. Century Coil Corp., Chicago, III. 
Raytheon Co., Waltham, Mass. Chu Assocs., Inc., Littleton, Mass. 
Sarlron, Inc.; Newberg, Ore. Coil Co. of Amer., Northvale, N.J. 
Shane Inds., Sunny Vale, Cal. Component Specialties, Temple City, Cal. 
SKG Assocs., Inc., Boston, Mass. Consolidated Transformers Unltd., San 
SNC Mfg. Co., Inc., Oshkosh, Wisc. Gabriel, Cal. 
Sola Elec. Div., Elk Grove Village, III. Coral MagnetiCS Co., Farmingdale, N.Y. 
Spatron Inc • .Alhambra, Calif. . Custom Coil Co., Zanesville, Ohio . 
Stancor, Phicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. Dittmore-Freimuth Corp., Milwaukee, Wisc. 
TDC Div., Littleton, Mass. . . Edko Elctrns., Inc., Brooklyn, N.Y. 
Tranex, Inc., Mountain View, Cal. Electrical Windings, Inc., Chicago, III.. 
Transformer Design, Milwaukee, Wisc. Electro-Pacific, Inc., Goleta, Calif. 
Transformer Mfrs., Inc., Chicago, III. Electro Windings & Camps., Kenilworth, 
Transformer Tech., Inc., Chicago, III. N.J.' 
Transitron Elctrn. Corp., Wakefield, Mass. Elctrn. Components Corp., Addison, III. 
Tresco an Aydin Co., Phila., Pa. Electronic Devices, Cleve., Ohio 
Triad Distributor Div., Huntington, Ind. Elctrn. Transformer Corp., Paterson, N.J. 
T' dUd Elgin Elctrns., Waterford, Pa. 

ria - Ira ,Huntington, Ind. Elnetic Elctrns., Inc., Venice, Cal. 
Wintron Co., Inc., S. EI Monte, Calif. Energy Systems, Palo Alto, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. Epco Prods., Inc., Wallkill, N.Y. 

Transformers, Power Ferranti Ltd., Hollinwood, Lancs., England 
Abbott Transistor Labs., LA., Cal. Foster Transformer Co., Cincinnati, Ohio 

p 2948 Geo Space, Houston, Tex. 
ACDC E1ctrns., Oceanside, Cal. Goslin Elec. & Mfg. Co., Burbank, Calif. 
ADC Prods., MinneapoliS, Minn. Grafix, Inc., Albuquerque', N.M. 
American Elctm. Labs., Inc., Lansdale, Grand Transformers, Grand Haven, Mich. 

Pa. Green Rectifier Corp., Fair Lawn, N.J. 
ArnOld MagneticS, Culver City, Cal. GTE Sylvania Inc., Danvers, Mass. 

p 651 Hammond Mfg. Co., Ltd., Guelph, Onl., 
Austron, Inc., Austin, Tex. Can. 
CML-Macarr, Inc., Edison, N.J ....... P 666 Harder, Donald C. Co., Inc., San Diego, 
Coast CoIl Co., Los Angeles, Clillf. Calif. . 
Del Elctms. Corp., Ml Vernon, N.Y. Hughes Aircraft Co, Culver City, Cal. 
Dynage, Bloomfield, Conn. Invertronics, Pine Brook, N.J. 
EJcor Prods. Welex Elctrns., Silver JB Elctrn. Transformers, Inc., Chicago, III. 

Spring, Md ....... ; ............................... p 701 Jefferson Elec., Bellwood, III. 
Electro Cube, San Gabrie~ Cal .... p 2950 Johnson ·Elec. Coil Co .. , Elmhurst, III. 
Electronic Resch. Assocs. Cedar Kolton Elec. Mfg. Co., Newark, N.J: 

Grove, N.J. LAD Electro-Sys., Inc., Hicksville, N.Y. 
Ferrodyne Corp., Venice, Calif ... p 2951 Mag-Con Engrg.Co., SI. Paul, Minn. 
Ferrotran Elctm., New York, N.Y. Magnetic Circu~ Elements, Monterey, Cal. 
Freed Transformer Co., Bklyn., N.Y. Magnetico, Inc., E. Northport, N.Y. 

P 2952 _ Merrimack MagnetiCS, Lowell, Mass. 
General Elec. Co., Schenectady, N.Y. Mid-West Coil & Transformer Co., 
James E1ctrns., Inc., Chicago, III. Chicago, III. 
IC.G.S. Elctms., Pasadena, Cal ..... p 2956 Nat'!. Coil Co., Douglas, Ariz. 
Lambda Elctrns., Melville, N.Y. Nytronics, Inc., Alpha, N.J. 

Transformers, Printed Circuit Mounting 
Oeco Corp., Portland, Ore. 
Osborne Transformer Corp., DetrOit, Mich. 
Peerless Elec. Prods., Anaheim, Cal. 
Permavolt Transformers, Inc., S. Bend, 

Ind. 
Polygon Inds. Ltd., Toronto 16, Onl., 

Canada 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y .. 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Queensboro Transformer & Mach., 

College PI., N.Y. 
Rae Co. Inc., Indianapolis, Ind. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Rapid Elec. Co., Bronx, N.Y. 
Raytheon Co., Waltham, Mass. 
Rho Engrg. Co., Los Angeles, Calif 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grove Village, III. 
Square 0 Co., Park Ridge, III. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Superior Elec., Bristol, Conn. 
TDC Div., Littleton, Mass .. 
Todd Systems, Yonkers, N.Y. 
Torelco Inc., Irvington, N.J. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Universal Transistor Prods., Copiague, 

N.Y. 
Varo, Inc., Texas Div:, Garland, Tex. 
Virginia Elctrns. Co., Inc .. Falls Church, 

Va. 
Ward'Leonard, Mt. Vernon, N.Y. 
Westinghouse Elec., Greenville, Pa. 
Wintron Co., Inc .. S. EI Monte, Calif. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Transformers, Printed Circuit 
Mounting 

ACDC Elctrns., OceanSide, Cal. 
ADC Prods., MinneapOlis, Minn. 
Arnold MagnetiCS, Culver City, Cal. 
Arlronlc Instr. Co., Silver Spring, Md. 
Caddel-Burns Mfg. Co., Inc., Mineola, 
N. Y ..................................................... P 2484 
Coast Coil Co., Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 

p 2488,2489 
Dynamic Instr, Corp., Plainview, N.Y. 

p 681 
Ferrodyne Corp., Venice, Calif. 
Ferrotran Elctrn., New York, N.Y. p 2954 
Freed Transformer Co., Bklyn.: N.Y. 
Hisonlc, Inc., Olathe, Kans. 
K.G.S. Elctrns .. Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
MagnetiC Windings Co., Easton, Pa. 
Microtran Co., Valley Stream, N.Y. 

p 2958-2961 
MiUer, J.W. Co., Compton, Cal ..... p 2496 
Neshaminy Transformer, Furlong, Pa. 

p2965 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Perkin-Elmer Corp., Wilton, Conn. 
Pica Elctrns Inc., Mount Vernon, N.Y. 

P 2970 
Signal Transformer, Bklyn., N.Y. 

p 2971,2981 
Solid State Elctrns., Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Staco, Inc., Dayton, Ohio 
Tecnetics, Inc., Boulder, Colo. 
Torotel, Inc., Grandview, Mo ....... p 2984 
Torwlco Elctms., Inc., Lakewood, N.J. 

p 2987 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y ..................... P 2988 
Vari-L Co., Inc., Denver, Colo. 

Zaring Inds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
American MagnetiCS Corp., Carterville, III. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
Avionics, Inc., South Bend, Ind. 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp" Kent, Conn. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. . 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orange, 

N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dormeyer Inds., Chicago, III. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. . 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, III. 
Electro Assemblies, Inc., Chicago, III. 
Electro Windings & Camps., Kenilworth, 

N.J. . 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Coils, Springfield, Mass.· 
Elctrn. Components Corp., Addison, III. 
Elctrn. Transformer Corp .. Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Foster Transformer Co., CinCinnati, Ohio 
General Instr. of Can., Waterloo, Onl., 

Can. 
General Instr. Corp., Chicopee, Mass. 
Grand Transformers, Grand Haven, Mich. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes: Aircraft Co, Culver' City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E: Northport, N.Y. 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Mini-Circuits Lab., Brooklyn, N.Y. 
Nat'l. Coil Co., Douglas; Ariz. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods .. Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase. Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y. 
Precision Inc., Minneapolis, Minn 
Preferred ElectroniCS, Inc., Westfield, 

Mass. . 
Prototype Transformer Corp., E. Orange, 

N.J. 
Pulse Engrg., Inc., San Diego, Cal. 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Inl'l., Inc., So. Bend, Ind. 
Todd Systems, Yonkers, N.Y. 
Torotron, MI. Vernon, N.Y. 
Tranex. Inc., Mountain View, Cal. 
Transformer DeSign, Milwaukee, Wisc. 
Transformer Mlrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Vanguard Elctrns., Inglewood, Cal. 
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Virginia Elctms. Co., Inc., Falls Church, 

Va. 
Wintron Co., Inc., S. EI Monte, Calif. 
Workman Elctm. Prods., Inc., Sarasota, 

Fla. 

Transformers, Pulse 
American Elctm. Labs., Inc~ Lansdale, 
. Pa. . 
Amp Inc~ Elizabethtown, Pa. 
Amp Inc., Harrisburg,. Pa. . 
Artionlc Instr. Co., 'Sllver Spring, Md •. 
Automatic Coil, New Hyde Pic., N.Y. 
Bel Fuse, Inc., Jersey City, N.J. 
caddel.BumaMfg. Co., Inc., Mineola, 
N. Y .................................................... P 2484 

CML-Macarr, Inc., Edison, N.J. 
Coast CoIl Co~ Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 
Del Elctms. Corp., Mt. Vemon, N.V. 
Delevan Dlv.,.CoII Prods., E. Aurora, 

N.Y. . . 
E-H Resch. Labs., Inc., Oakland, Cal. 
Ferrodyne Corp., Venice, calif ... p 2951 
Freed Trsnsformer Co., Bklyp., N.Y. 
General Elec. Co., Schenectady, N.Y. 
Gulton Inds., Inc., Metuchen; N.J; 
Hlpotronlcs, Inc., Brewater, N.Y. 
James Elctrns., "'c., Chicago, III. 
Kappa Networks, Inc., carteret, N.J. 
K.G.S. Elctms.; Pasadena, Cal. 
LambdaElctms.,Metvilie, N.Y. 
Magnetic Windings Co., Easton, Pa. 
Mlcrotran Co., Valley Stream, N. Y c 
Multltech Power Sys., Costa Mesa, cal.' 
Neshaml~y Transformer, Furlong, Pa.' . 
North Hills Elctrns., Inc., Glen' Cove, 

N.Y. 
Plco Elctrns Inc., Mount Vemon, N.Y. 
Powert~ Chatsworth, Cal. 
Sprague Elec. Co., No. Adams, Mass. 

. p2474 
Tobe Deutschmann Labs., Inc., Canton, 

Mass ... " .......................................... ' p 2476 
Tohoku Metallnds.; Ltd., Tokyo, Japan 
Torotel, Inc.,.Grandvlew,.Mo. 
Triac Elctm. Sys., N.Y., N.Y. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y ...................... P 2988 
Unltron, Garland, Tex. 
Varl-L Co., Inc., Denver, Colo. .. " p 2990 
Zaring Inds .. Inc., Carmel, Ind. 
Aladdin Elctrns., Nashville, Tenn. 
American Magnetics Corp., Carterville, III. 
Bertan ~socs., Inc., Plainview, N.Y. 
e.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif .. 
Bullock Magnetics Corp., Pomona, Calif. 
Burmac Elctrns., Undenhurst, N.Y. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer- Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Component Specialties, Temple .City, Cal. 
Components CQrp., Chicago, III. 
Consolidated Resistance SiS., Yonke.rs, 

N.Y. 
Consolidated Transformers Unltd., San 

Gabriel,.Cal. . 
Coral Magnetics Co" Farmingdale, N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
E.F.E. Labs., Inc., Horsham, Pa. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Electro·Optlcs Div., Salem, 

Mess. 
EI·Rad Mfg. Co., Chicago, III. 
Electro Windirigs & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend: Indiana 
Elctm. Coils, Springfield, Mass. 
Elctm. Transformer Corp., Paterson; N.J. 
Elgin Elctrns., Waterford, Pa. . 
Elnetic Elctrns., Inc., Vehice, Cal. 
Energy· Syst~ms, Palo Alto, Cal. 
Epeo Prods., Inc., Wallkill, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Forbes & Wagner, Inc.;Silver Creek, N.Y. 
General Instr. Corp., Chicopee, Mass. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes Aireraft Co, Culver City, Cal. 
Invertronlcs, Pine Brook, N.J .. 
JB Elctrn. Transformers; Inc., Chicago, III. 
LAD Electro·Sys., Inc., Hicksville, N.Y. 
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Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnavolt Inc., Yonkers, N.Y. 
Magnetico, Inc., E. Northport, N.Y. 
Maxwell Labs., Inc., San Diego, Calif. 
Mld·West Coil & Transformer Co., 

Chicago,lIl. . 
Modelectric Prods. Corp., Asbury Park, 

N.J. 
Nanosecond Systems, Inc., Fairfield, 

I Conn. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley. Mass. 
PCA Elctrns., Inc., Sepulveda,Calif. 
Pearson Elctrns., Palo Alto, Cal. 
Peerless Elec. Prods., Anaheim, Cal. 
Pek, Inc., Sunnyvale, Calif. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
"The Potter Co ... , Inglewood, Calif 
Power Elctms. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Inc., Minneapolis, Minn 
Preferred ElectroniCS, Inc., Westfield,. 

Mass. 
Profile Elctms., Inc., Concord, N.H. 
Prototype Transformer Corp., E. Orange, 

N.J. , 
Pulse Engrg.,lnc., San Diego, Cal. 
Rae Co. Inc., Indianapolis, Ind. 

. Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newberg, Ore. 
Shlgoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Spetron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Uttleton, Mass. 
TDK Elctrns. Corp., Long Island City, N.Y." 
Torotron, MI. Vemon, N.Y. 
Transrex Div., TOrr/ince, Cal. 
Tresco an Aydin Cp., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. . 
Unitek Corp., Monrovia, Calif. 
U.S. Scientific Instrs., Watertown, Mass. 
Wintrori Co., Inc., S. EI Monte, Calif. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. ' . 

Transformers, Rectifier 
ACDC Elclrns., OceansIde, Cal. 
ADC Prods., MInneapolis;· Minn. 
American Elctm. Labs., Inc., Lansdale, 

Pa. . 
CML-Macarr, Inc., EdIson, N.J. 
Coast Coil Co., Los Angeles, Calif. 
Del Elctms. Corp., Mt. Vemon, N.V. 
Elcor Prods. Welex Elctrns., Sliver 

Spring, Md. . . 
Ferrodyne Corp., VeniCe, Calif. 
Ferrotran E1ctm., New York, N.Y. P 2954 
Freed Transformer Co., Bklyn~ N. V. 
General Elec. Co., Schenectady, N.Y. 
Hlpotronlcs, Inc., Brewster, N.Y. p' 2955 
Lambda Elctrns., Melville, N.Y. 
LIght Elec. Corp., Rancocas, N.J. p 909 
MlcrotranCo., Valley Stream, N.Y, ' 
Neshamlny' Transformer, Furlong, Pa. 
North Elec. Co.: Gallon, Ohio 
NWL Transformers, Trenton, N.J. p 2968 
Signal TransfOrmer, Bklyn., N.Y.' P 2976 
Tecnetlcs, Inc., Boulder, Colo. 
Torotel, Inc., Grandview, Mo. 
Torwlco E1ctms., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Uriltron, Garland, Tex. 
Zaring Inds., Inc., Carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
A C Tr-ansformer ·Corp., Newark, N.J .. 
Acme Elec. Corp., Cuba, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
Allis-Chalmers, Milwaukee, Wisc. 
American Magnetics Corp .. Carterville, III. 
American Rectifier Corp., College Point, ' 
N~ . . 

Astra-Metrix, Burbank, Cat 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp., Kent, Conn. 
B.H. Inds., Los Angeles, Cal. 
Bieron Eictrns. Co., Canaan, Conn. 
Bourns Pacific MagnetiC Corp., Romoll\l)d, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 

C.B.C. Inds., Inc., Ft. Washington,Pa. 
Central Transformer Co., Chicago,lII. 
Coil' Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral MagnetiCS Co., Farmingdale, N.Y, 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orarige, 

N.J. 
Dormeyer Inds., Chicago, III. 
Eastern Delta Corp., Fair Lawn, N.J.' 
EDC (Electro Dev.), Lynnwood, Wash. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, III; 
Electro·Pacific, Inc., Goleta, Calif. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electronic Devices, Cleve., Ohio 
Elctrn. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
EMP Elctrns., Inc., Phoenix, Ariz. 
Energy Systems, Palo Alto, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Ferranti Ltd., Hollinwood, Lancs" England 
Foster Transformer Co., Cincinnati, Ohio 
Geo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calff. 
Grafix, Inc., Albuquerque, N.M. 
Grand Transformers, Grand Haven, Mich. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. qo., Ltd., Guelph, Onl., 

Can. 
HJS Engrg. Co., Park Ridge, III. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctm. Transformers. Inc., Chicago, III; 
Jerome Elec. Corp., Orange,. N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag-Con Engrg. Co., SI. Paul, ·Mimi. 
Magnetic Circuit Elements, Monterey, Cal ... 
Merrimack Magnetics, Lowell, Mass. 
Mid·West Coil & Transformer Co., 

Chicago, III... . 
Miller. Sanford Corp., Brooklyn, N.Y. 
Nytronlcs, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. . 
Osborne Transformer Corp., DetrOit, Mich. 
Peerless Elee. Prods., Anaheim, Cal. . 
Polygon Inds. Ltd., Toronto 16, Onl., . 

Canada '. ." 
Polyphase Instr. Co., Bridg.eport, Pa. 
Power Elctms. Co., Houston, Tex. 
Precision Elctrns.' Corp., Marshfield, Mass. 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Queensboro Transformer & Mach., 
~ollege PI., N.Y. '. ! 

Rae qo. Inc., IndianapoliS, Ind. 
Ramril Rectifier Co., Inc., Bronx, N.Y. 
Rapid Elec. Co., Bronx, N.Y. . 
Raytheon Co., Waltham, Mass. 
Sartron, Inc., Newbe.rg,.Ore.· 
Shane Inds., Sunny Vale, Cal. 
'SKG Assocs., Inc., BOston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grove Village; III. " 
Stancor, Chicago, III. . . 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Dili., Littleton, Mass. 
Tranex, Inc., Mountain View, Cal. 
Transformer DeSign, Milwaukee, Wise. 
Transformer Mfrs., hic., Chicago, III .. 
Transformer Tech., Inc .. Chicago, III. 
TranSition Elctm. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin ·Co., 'Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, HOOtington, Ind. 
Wintron Co., Inc., S. EI Monte, Calif. 
Y.T. & T. Corp., Roslyn Hgts" N.Y. 
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ACDC Elctms., OceanSide, Cal. 
ADC Prods., Minneapolis, Mlnn: 
Coast Coil Co., Los Angeles"Callf. 
Ferrodyne Corp~ Venice, Calif. 
Freed Transformer Co., Bklyn., N. V. 
Lambda Elctrns., Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y. 
North Atlantic Inds., Plainview, N.Y. 
Perkin-Eimer Corp., Wilton, Conn. 

p 2969 
Plco Elctrns Inc., Mount Vernon, N.Y. 
Signal Transformer, Bklyn~ N.V, p 2980 
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Torwlco Elctrns.; Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 
. Inc., New York, N.Y. 
Unltron, G8rtand, Tex. 
Zaring Inds., Inc., Carniel, Ind. 
American MagnetiCS Corp .. Carterville, III. 
Bourns Pacific MagnetiC Corp., Romoland. 

Calif. 
Bullock Magnetics Corp., Pomona, Calif . 
C.B.C. Inds.; Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Ferranti Ltd., Hollinwood. Lancs., England 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg.'Co .. Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cal. 
Idalee Elctms. Corp.,Vailey Stream,N.Y. 
Invertronics, Pine Brook, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc., E. Northport, N.Y. 
Oeco Corp., Portland, Ore. " 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Sartron, Inc., Newberg, Ore. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Teledyne Inet, Gar~ena, Cal.' 
Tresco an Aydin Co., Phila., Pa. 
Varo, Inc., Texas Div., Garland, Tex. 

Transformers, R-F 
ACDC Elctms., OceanSide, cal. 
ADCProds., Minneapolis, Minn. 
Allen Avionics; Mlrieola, N.Y. 
American Elctm. Labs., Inc., Lansdale, 

Pa. . 
Automatic COil, New Hyde' Pk., N.Y. 

p2483 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., WoodSide, N.V. 
caddel-Burns Mfg. Co.; Inc., Mineola, 
N. Y ......................... ; ........................... P 2485' 
Dale Eictrns., Inc., Vankton, S,D. p 2489 
Delevan Dlv., coil Prods., E. Aurora, 

N.Y. . 
FerrodyneCorp., Verilce, Calif. 
Lambda Elctrns., Melville, N.Y. 
Lorch Elctrns. Corp., Englewood, N.J. 
Miller, J.W. Co., Compton, Cal ..... p 2496 
North Hills Elctrns~ Inc., Glen Cove,. 

N.Y ............ : .......... : ....... ~ ... _ ............ p 2967 
Nytronlcs, Inc., Essex Elctrns. Dlv:, 

Darlington, S.C. 
Spellman High Vpltage EI~tms. Corp., 

Bronx, N.Y ....................................... P 877 
Summit Engrg. Corp., BOzeman, Mont. 
Torotel, Inc., Grandview, MOo 
United Transformer Co. Dlv. of TRW 

Inc:, New Vork, N.Y. 
Varl-L Co., Inc., Denver, Colo. 
A C Electronics ,Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
American Trans-Coil Corp., Richmond Hill, 
. N.Y. 
Anzac Elctrns., Waltham, Mass. 
Astrolab Inc., 'Linden, N J 
Avionics, Inc., South Bend, Ind. 
Barker'& Williamson, Bristol, Pa. 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. 
C.ambridge Thermionic, Cambridge, Mass 
C.B.C. Inds., Inc., Fl.. Washington, Pa. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., 'Dallas, Tex. 
Dittmor~Freimuth Corp., Milwaukee, Wise. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
EI·Rad Mfg. Co., Chicago, III. 
Electro Assemblies, Inc., Chicago, III. 
Electro Windirigs & Comps., Kenilworth, 

N.J. 
Elctrn. Navigation Inds., Inc., Rochester, ' 

N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Finney Co., Bedford, .ohio . 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Gavin Instrs., SomerviUe, N.J. 
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Generallnstr: of Can., Waterloo, Ont., 
Can. 

Generallnstr. Corp., Chicopee, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Unell Engrg. Corp., Chicago, III. 
Magnellco, Inc., E. Northport, N.Y. 
Minl-Clrcuits Lab., Brooklyn, N.Y. 
Morey Corp, Downers Grove, III. 
Mutron Corp., Brockton, Mass. 
Naf!. Coil Co., Douglas, Ariz. 
Oeco Corp., Portland, Ore. 
OIaktron Corp., Dudley, Mll!Is. . 
PiCkard & Burns Inc., Undenhurst, N.Y. 
Ptconics Inc., Tyngsboro, Mass. 

. Polyphase Instr. Co., Bridgeport, Pa. 
Power E1ctrns. Co., Houston, Tex. 
Profile Elctrns., Inc., Concord, N.H. 
Redman Elctrns. Corp., Enfield, COM: 
Relcom, Mt. View, CaUf. 
Renco Elctms., Inc., Hicksville, N.Y. 
Sinclair Radio Labs., Maple, Ont., Can. 
Smallwood, S.G., ltd., Kitchener, Ont.; 

Canada 
Sterling Transformer Corp., Brooklyn, N.Y. 
Syscon Int'l., Inc., So. Bend, Ind. 
TACO Oiv., Sherbume, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
Torotron, Ml Vemon, N.Y. 
Vanguard Elctms., Inglewood, Cal. 
Virginia Elctms. Co., Inc., Falls Church, 

Va. 
Warsaw Coil Co. Inc., Warsaw, Ind. 
Workman Elctm. Prods., Inc., sarasota, 

Fla. . 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Transformers, Rotary 
Ferrodyne Corp" Venice, calif. 
LImbcIe Elctrne., MelvlUe, N,Y, 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Clifton Div., Clifton Hgts., Pa. 
Coil Co. of Amer., Northvale, N.J. 
Electric Indicator Co., Inc., Wilton, Conn. 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Hughes Aircraft Co, Culver City, Cal. 
Oeca Corp., Portland, Ore. 
Sterling Transformer Corp., Brooklyn, N.Y. 

Transformers, Saturable 
ACDC 1ilctrnL, Oceenslde, cal. 
ADC Prods., MlnneepoUs, MIM. 
Artronlc Inatr. Co~ Silver Spring, Mel. 
COlist Coli Co., Loa Angeles, calif. 
Dele Elctrn~ Inc., Yankton, S.D. 
Del Elctme. Corp., Mt. Vernon, N.Y. 
Dynage, Bloomfield, Conn. 
Ferrodyne Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Elee. Co., Schenectady, N.Y. 
General Magnetics, Bloomfield, N.J. 
Hlpotronlcs, Inc~ Brewster, N.Y. p 2955 
Hlsonlc, Inc., Olathe, KenL 
Kepco, Inc., flushing, N.Y. 
K.G.s. ElctmL, Puedene, cal._ .. p 2957 
Lambda E~ Melville, N.Y. 
Ught EIec. Corp., Rancocas, N.J. 
IIIt:rotren Co~ Valley Stream, N.Y. 
Muttltech Power SyL, Costa Mesa, cal. 
NBBhIImlny Transformer, Furlong, Pe. 
North EIec. Co~ GaRon, Ohio 
SIgnal Transformer, Bklyn~ N.Y. 
Sprague Elec. Co., No. Adems, Me ... 
staco; Inc., Deyton, Ohio 
Torotel, Inc., Grandview, Mo. 
Torwico E1~ Inc., L.aJc_ood. N.J. 
TrensmegnetlcS Inc., Farmingdale, N.Y. 
United Trensformer Co. DIY. of TRW 

Inc., N_ York, N.Y. . 
ZarIng IneIL, Inc., carmel, Ind. 
A C Electronics Co., Santa Monica, Cal. 
Acme Elec. Corp., Cuba, N.Y. 
Allis-Chalmers, Milwaukee, Wisc. 
American Magnetics Corp., Carterville, III. 
Astro-Metrlx, Burbank, Cal. 
Barwood Elctms., Inc., Glendaie, Cal. 
Basler Elec. Co., Highl!lf1d, III. 
Bicron Elctms. Co., Canaan, COM. 
Bourns Pacific Magnetic Corp., Romoland, 

cain. 
Bullock Magnetics Corp., Pomona, Calif. 
Carson Mfg. Co., Indianapolis, ind. 
C.B.C. Inds .. Inc., Ft. Washington, Pa. 
Central Transformer Co.,' Chicago, III. 
Century Coil Corp., Chicago, III. 
Chu Assocs., Inc., uWeton, Mass. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co .. Dallas, Tax. 

Consolidated Transformers Unltd., San 
Gabriel, Cal. 

Coral Magnetics Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange, 

N.J. 
Electrical Windings, Inc., Chicago, III. 
Electro-PaCific, Inc., Goleta, Calif. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctm. Colis, Springfield, Mass. 
Electronic Devices, Cleve., Ohio 
Elctm. Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Walerford, Pa. 
EMP E1ctms., Inc., Phoenix, Ariz. 
Epco Prods., Inc., Wallkill, N.Y. 
Forbes &. Wagner, Inc., Silver Creek. N.Y. 
General Instr. Corp., Chicopee, Mass. 
Goo Space, Houston, Tex. 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Onl., 

Can. 
Hughes Aircraft Co, Culver City, Cai. 
Invertronics, Pine Brook, N.J. 
JB Elctm. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnelico, Inc., E. Northport, N.Y. 
Magnelics, Sandy Lake, Pa. 
Mid-West Coil & Transformer Co., 

Chicago,lII. 
Nytronics, Inc., Alpha, N;J. 
Oeca Corp., Portland, Ore. 
Osbome Transformer Corp., DetrOit, Mich. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Permavoll Transformers, Inc., S. Bend, 

Ind. 
Pickard & Burns Inc., Lindenhurst, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctms. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Inc., Minneapolis, Minn 
Preferred ElectroniCS, Inc., Westfield, 

Mass. 
Prolotype Transformer Corp., E. Orange, 

N.J. 
Queansboro Transformer & Mach., 

College PI., N.Y. 
Sartron, Inc., Newberg,. Ore. 
Shane Inds., Sunny Vale, Cal. 
SKG Assocs .. Inc., Boston, Mass. 
SNC Mfll. Co., Inc., Oshkosh, Wisc. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Ultleton, Mass. 
Todd Systems, Yonkers, N.Y. 
Torelco Inc., Irvington, N.J. 
Torotron, Mt. Vemon, N.Y. 
Tranex, Inc., Mountain View. Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Tech., Inc., Chicago, III: 
Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 
Triad-Utrad, Huntington, Ind. 
Varo, Inc., Texas Div., Garland, Tex. 
Ward Leonard, Mt. Vemon, N.Y. 
Westinghouse. Elec., Greenville, Pa. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Servo 
ACDC Elctms., OceanSide, Cal. 
Coast Coli Co., Loa Angeles, calif. 
Ferrotran E1ctm., New York, N.Y. 
Freed Transformer Co., Bklyn., N.Y. 
Lambda ElctrnL, Melville, N.Y. 
Mlcrotran Co., Valley Stream, N.Y. 
Pico Elctrna Inc" Mount Vernon, N.Y. 
Signal Transformer, Bklyn., N.Y. 
Torwlco ElctrnL, Inc., Lakewood, N.J. 
United Transformer Co. Div. of TRW 
Inc~ New York, N.Y. 

Unltron, Garland,· Tex. 
American Magnetics Corp., Carterville, III. 
Bendix, S. Montrose, Pa. 
Bourns Pacific Megnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer. Co., Chicago, ill. 
Clifton Div., Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Edison, T.A.; Instr. Div., FI. Lauderdale, 

Fla. 
Edko Elctms., Inc .• Brooklyn, N.Y. 

Transformers, Step-Down, Step-Up 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elnetic Elctrns., Inc., Venice, Cal. 
Goslin Elec. & Mfg. Co;, Burbank, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
JB Elctrn. Transformers, Inc., Chicago, ill. 
Johnson Elec. Coil Co., Elmhurst, III. 
MagnetiC Circuit Elements, Monterey, Cai. 
Magnetico, Inc .• E. Northport, N.Y. 
Nytronics, Inc., Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Sartron, Inc., Newberg, Ore. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin ·Co., Phila., Pa. 

Transformers, Slep-Down, 
Step-Up 

Abbott Transistor Labs., LA., Cal. 
p 2948 

ACDC Elctrns., OceanSide, cal. 
ADC Prods., Minneapolis, Minn •. 
Artronlc Instr. Co., Sliver Spring, Md. 

. Bulova Watch Co., Freq. Control 
• Prods., Eletrns. Dlv., WoodSide, N.Y. 
CML·Macarr, Inc., Edison, N.J. 
Coast Coli Co., Los Angeles, Calif. 
Dale Elctrns., Inc., Yankton, S.D. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Dranetz Engrg. Labs., Plainfield, N.J. 
Dynage, Bloomfield, Conn. 
Eleor Prods. Welex Elctrns., Sliver· 

Spring, Md. 
Electro Cube, San Gabriel, Cal .... P 2950 
Ferrodyne Corp., Venice, Calif. 
Ferrotran Elctm., New York, N.Y. p 2954 
Freed Transformer Co., Bklyn., N.Y. 

p 2952 
Gates Elctrn. Co., Bronx, N.Y. 
General Elec. Co., Schenectady, N.Y. 
Hlpotronlcs, Inc., Brewster, N.Y. P 2955 
Hisonic, Inc., Olathe, Kans. 
K.G.S. Elctms., Pasadena, Cal. 

. p 2956,2957 
Lambda Elctrns., Melville, N.Y. 
MagnetiC Windings Co., Easton, Pe. 
Mlcrotran Co., Valley Stream, N.Y. 

. . P 2958-2961,2963 
Neshamlny Transformer, Furlong, Pa. 

p 2965 
North Elec. Co., Gallon, Ohio 
North Hills Elctrns., Inc., Glen Cove, 

N.Y .... __ .. _._ .............................. : .... p 2967 
NWL Transformers, Trenton, N.J. p 2966 
Perkin-Eimer Corp., Wilton, Conn. 
. P 2969 
Pico Elctrns Inc., Mount.Vernon, N.Y. 
RFL Inds., Instr. Div., Boonton, N.J. 
Signal Transformer, Bklyn., N.Y. 

. . p 2972-2974,2976,29n,2980 
Solid Slate Eletrn8., Sepulveda, Cal. 
Staco, Inc., Dayton, Ohio . 
Tecnetlcs; ·Inc., Boulder, Colo ....... p 885 
Topaz Eletrns., San Diego, cal ..... p 904 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
Unltron, Garland, Tex. 
Varl-L Co., Inc.,Denver, Colo ..... p 2990 
Zaring Inds., Inc., Carmel, Ind..... p 2992 
A C Electronics Co., Santa Monica, Cal. 
A C Transformer Corp., Newark, N.J. 
Acme Elec. Corp .• Cuba, N.Y. 
Allied Elctms. Corp., Chicago, IIi. 
Allec, Anaheim, Calif. 
American Magnetics Corp., Cartervi!le, III. 
Astro·Metrlx, Burbank, Cal. 
Barwood Elctrns., Inc., Glendale, Cai. 
Basler Elec. Co., Highland, III. 
Berkshire Transformer Corp., Kent, Conn. 
Bicron Elctms. Co., Canaan, Conn. 
Bourns Pacnic Magnetic Corp., Romoland, 

Calif. 
Bullock Magnelics Corp., Pomona, Calif. 
Carson Mfg. Co., Indianapolis, Ind. 
C.B.C. Inds., Inc., FI. Washington. Pa. 
Central Transformer Co., Chicago, III. 
Century Coil Corp., Chicago, III. 
Chu Assocs., Inc., Littleton, Mass. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City, Cal. 

Consolidated Transformers Unltd., San 
Gabriel, Cai. 

Coral MagnetiCS Co., Farmingdale, N.Y. 
Cuslom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orange, 

N.J. . 
Dormeyer Inds., Chicago, IIi. 
Dynographic Elctrns. Corp., Hicksville, . 

N.Y. 
Edko Elctrns:, Inc., Brooklyn, N.Y. 
Electrical Windings, Inc., Chicago, III. 
Electro Magnetic Prods.; Wabash, Ind. 
Electro·Pacilic, Inc ... Goleta, Calif. 
Electro Windings & Comps., Kenilworth, 

N.J. . 
Elctrn. Coils; Springfield, Mass. 
Elctrn. Components Corp., Addison, III. 
Electronic Devices, Cleve., Ohio· 
Elctrn. Transformer Corp., Palerson, N.J. 
Elgin Elctrns., Waterford; Pa. 
Elnetic Elctrns., Inc;,' Venice, Cal. 
EMP Elclrns., Inc., Phoenix, Ariz. 
Energy Systems, Palo Alto, Cai. 
Epco Prods., Inc., Wallkill, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Foster Transformer Co., Cincinnati, Ohio 
General Elec., Providence, R.I. 
Geo Space, Houston·, Tex . 
Goslin Elec. & Mfg. Co., Burbank, Calif. 
Grafix, Inc .• Albuquerque, N.M. 
Grand ·Transformers, Grand Haven; Mich. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. . . 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine BrOOk, N.J. 
JB Elctrn. Transformers, Inc., Chicago, ill. 
Jefferson Elec .• Bellwood, ill. 
Jerome Elec. Corp., Orange, N.J. 
Johnson Elec. Coil Co., Elmhurst, III. 
Kolton Elep. Mfg .. Co., Newark, N.J. 
Mag·Con Engrg. Co., SI. Paul; Minn. 
MagnetiC Circuit Elemjlnts, Monterey, Cal. 
Magnetico, Inc .• E. Northport, N.Y. 
MagnetiCS, Sandy Lake, Pa. 
Merrimack MagneticS, Lowell, Mass. 
Mid·West .Coil & Transformer Co., 

Chicago, ill. 
Miller, Sanford Corp., Brooklyn, N.Y. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc .• Alpha, N.J. 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass. 
Optimation, Inc., Sun Valley, Calif. 
Osborne Transformer Corp., Detroit, MiCh. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods., Anaheim, Cai. 
Piconics Inc., Tyngsboro, Mass ... 
Polygon Inds. Ltd., Toronto 16, Onl., 

Canada .. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctms. Co., Houston, Tex. 
Precision Elctrns. Corp., Marshfield, Mass. 
Precision Elctrns., Inc., Amityville, N.Y. 
Preferred ElectroniCS, II;c., Westfield, 

Mass. 
Profile Elctrns., Inc., Concord, N.H. 
Prototype Transformer Corp., E. Orange, 

N.J. ' 
Rae Co. Inc., Indianapolis, Ind. 
Raytheon Co., Waltham, Mass. 
RFL Inds., Comms. Div., 8o0nlon, N.J. 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd., New York. N.Y. 
Sierra Elec., Gardena, Calif. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grove Village,. III. 
Spatron Inc, Alhambra, Calif. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Littleton, Mass. 
Todd Syslems, Yonkers, N.Y. 
Torelco Inc., Irvington, N.J. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago,.ii1. 
Transitron Elctrn. Corp., Wakefield, Mass. 
·Transrex Div., Torrance, Cai. 
Tresco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
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Wabash Magnetics, Inc., Huntington, Ind. 
Ward Leonard, Mt. Vemon, N.V. 
Westinghouse Elec., Greenville, Pa. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, Toroidal 
ACDC Elctrns" Oceanside. Cal. 
ADC Prod .... Mirineapolls, Minn. 
Allen Avionics. Mineola. N.Y. 
American Elctrn. Lab ... Inc •• Lansdale. 

Pa. 
Amp Inc.. Harrisburg, P •• 
Arnold Magnetics. Culver CHy. Cal. 
Artronlc Instr. Co •• Sliver Spring. Md. 
Automatic Coli. New Hyde Pk •• N.V. 
Bulova Watch, Co.. Freq. Control 

Prods •• Elctm .. Dlv •• Woodside. N.Y. 
Cadclel-Bums Mfg. Co •• Inc •• Mineola. 
N. Y ................... ~ .......... ; ................... P 2484 
Coa.t Coli Co •• ,Los Angeles. Calif. 
Dale Elctrns.; Inc •• Yankton. S.D. 
Delevan Dlv •• Coli Prod ... E. Auror •• 

N.Y. 
Diversified Elctrns •• Evansville. Ind 

,p 1684 
Ferrodyne Corp •• Venice. Calif ... p 2951 
Freed Transformer Co •• Bklyn •• N.Y. 
Hisonlc, Inc.. Olathe. Kans. 
Ind·l. Control Co •• Farmingdale. N.Y. 
James Elctrns~ Inc.. Chicago. III. 
JFD Elctrns.lSub. Riker·Maxson. Bkly"., 

N.Y. , , 
K.G.S. Elctrn ... Pasadena. Cal ..... p 2957 
Lambda Elctrns •• Melville. N.Y. 
Lorch Elctm .. Corp~ Englewood. N.J. 
Microtran Co •• Valley Stream. N.V. 

p 2959 
MuHHech Power Sy ... Costa Mesa. Cal. 
North Hills Elctrns •• Inc.. Glen Cove. 

N.Y. ' 
Perkin·Elmer Corp •• Wilton. Conn. 

, p 2969 
Seg Elctrns •• , Richmond Hili. N.Y. 
Solid State Elctrn ... Sepulved •• Cal. 
Sprague Elec. Co •• No. Adams, Mas .. , 
Teenetlcs. Inc., Boulder. Colo. 
Torotel. Inc., Granclvlew, Mo. 
Torwico Elctrn ... Inc •• Lakewood, N.J. 
UnHed Prods. Co •• New Hyde Pk., N.Y. 
UnHed Transformer Co. Div. Of TRW 

Inc., New York. N.Y. 
UnHron. Garland, Tex. 
Zaring Inds •• Inc •• Carmel, Ind. 
A C Electronics Co., Sarita Monica, Cal. , 
Aladdin Elctrns., Nashville, Tenn. 
Altec, Anaheim, Calif. ' 
American Trans·Coil Corp., Richmond Hill, 

N.Y. ' 
Anzac Elctrns" Waltham, Mass. 
Barwood Elctrns., Inc.,' Glendale, C,al. 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Gorp., Romoland, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Coil Co. of Alll\Ir., Northvale, N,J. 
Collins Radio Co" Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. . 
Consolidated Transformers Unitd., San 
G~riel,Cal. 

Coral Magnetics Co" Farmingdale, N.Y. 
De Coursey Engrg. Lab., Culver CitY, Cal. 
Dittmore·Freimuth Corp., Milwaukee, Wise. 
Dynographic Elctms. Corp., Hicksville, 

N.Y. 
EI·Rad Mfg. Co., Chicago, III. 
Electro·Pacific, Inc., Goleta, Calif. 
Electro Windings & Camps;, Kenilworth, 

N.J. 
ElectrocOm Inds:, So. Bend,lndiana 
Elctrn. Coils, Springfield, MaSs. 
Electronic Devices, Cleve., Ohio, 
Elctrn. Transformer Corp., Paterson, N.J. 
EMP Elctnns., Inc., Phoenix, Ariz, 
Ferranti Ltd., Hollinwood, Lancs" England 
Forbes & Wagner, Inc., Silver Creek, N.V: 
Generallnstr. Corp., Chicopee, Mass. 
Geo Space, Houston, Tex. 
Glentronics"Glendora, Cal. 
Goslin Elec. & Mfg. Co., Burbank, CaIW. 
Grafix, Inc., Albuquerque, N.M. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd" Guelph, Onl., 

Can. 
Harder, Donald C. Co., Inc., San Diego, 

Cain. 
Hughes Aircraft Co, Culver City, Cal. 
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JB Elctm. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Magnetic Circuit Elements, Monterey, Cal. 
Magnetico, Inc.,E. Northport, N.V, 
Midwest Electric Products, Mankato, Minn. 
Mil Elctms, Inc., Hudson, N.H. 
Mini·Circuits Lab., Brooklyn, N.Y. 
Morey Corp, Downers Grove, III. 
Novatronics, Inc., Pompano Beach, Fla. 
Nytronics, Inc., Alpha, N.J. ' 
Oeco Corp., Portland, Ore. 
Olektron Corp., Dudley, Mass, 
Osborne Transformer Corp., Detroit, Mich, 
PCA Elctrns., Inc., Sepulveda, Cam. 
Peerless Elec. Prods., Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex, 
Precision Inc., Minneapolis, Minn 
Preferred ElectronicS, Inc., Westfield, 

Mass. 
Profile Elctms., Inc.; Concord, N,H. 
Prototype Transformer Corp., E. Orange, 

N.J. ' 
Pulse Engrg., Inc., San Diego, Cal. 
Ragen Precision Inds.,lnc., N. Arlington, 

N.J. 
Ram Meter, Inc., Ferndale; Mich. 
Raytheon Co., Waltham; Mass. 
Redinan EICtrns. Corp., Enfield, COM. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Rho Engrg. Co., Los Angeles, Calif, 
Sartron, Inc., Newberg, Ore. 
Shane Inds., Sunny Vale, Cal. 
Shigoto Inds., Ltd" New York, N.Y. 
SKG Assocs., Inc., Boston, Mass. 

, SNC Mfg, Co" Inc" Oshkosh, Wise. 
Spatron Inc; Alhambra, Calif. 
Spectran Elctms., Pompano Beach, Fla. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Topper Mfg. Co .. Inc" Great Neck, N.Y. 
Torelco Inc., Irvington, N.J. 

Dynographic Elctms. Coip., 'Hicksville, 
N.V. 

Electrical Windings, Inc., Chicago, III. 
Electro Windings & Comps., Kenilworth, 

N.J, 
Elctm. Transformer Corp., Paterson, N:J. 
Elnetic Elctrns" Inc.; Venice, Cal. ' 
Foster Transformer Co" Cincinnati, Ohio 
Generallnstr. Corp., 'Chicopee, Mass. 
Geo Space, Houston; Tex. 
Grand Transformers, Grand Haven; Mich. 
GTE Sylvania Inc., Danvers, Mass. ' 
Hammond MfQ. Co., Ltd., Guelph, Ont.. 

Can. 
Hughes Aircraft Co, Culver City; Cal. 
JB Elctrn. Transformers, Inc., ChiCago, III: 
Johnson Elec. Coil Co., ElmhurSt, lit 
Magnetic Circuit Elements;Montetey, Cal. 
Mid-West Coil & Transformer Co., 

Chicago, III. 
Olektron Corp., Dudley, Mass, 
PCA Elctrns., Inc" Sepulveda, Calif. ' 
Peerless Elec, Prods., Anaheim, Cal. 
philmore Mfg. Co" Fiichmond Hill, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co:; Houston, Tex. 
Precision Inc" Minneapolis, Minn 
Preferred Electronics; Inc,; Westfield, 

. Mass. ' 
Pulse Engrg.; 'Inc" San Diego, Cal. 
Rae Co. Inc., Indianapolis, Ind. 
Shigoto Inds., Ltd.; New York, N:Y. 
SKG Assocs" Inc" Boston, Mass, 
Stancor, Chicago, III, 
Sterling Transformer Corp., Brooklyn, N.Y. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tresco an Aydin Co., Phila, , Pa. ' 
Triad Distributor Div" Huntington, Ind, , 

Transformers, Ultrasonic, 
ACDC Elctms., OceanSide, Cal. 
ADC Prods., Minneapolis, Minn. 
Coast Coli Co., Los Angeles, Calif. 

Torotron, MI. Vernon, N.Y. , 
Transformer Design, Milwaukee, Wise. 
Tra~ormer Tech" Inc" Chicago, III. 
Transitron Elctrn. Corp., Wakefield. Mass. 
Tresco an Aydin Co., Phila., Pa. 

, Dale Elctrns., Inc., Yankton,S.D. 

Triad Distributor DiY" Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Vanguard Elctrns., Inglewood, Cal, 
Vectrol, Inc., Rockville, Md. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Ward Leonard, MI. Vemon; N.Y, 
Western Transformer Co., Tijeras, N. M. 
Wintron Co., Inc., S. EI Monte, Calif. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Transformers, Transistor 
ADC Prods., Minneapolis, Minn. 
Bulova Watch Co~ Freq. Control 

Prods., Elctrns. Dlv •• WoodSide, N.Y. 
CML·Macarr, Inc., Edison, N.J. 
Coast Coli Co., Los Angeles, Calif. 
Computer Comps., Jamaica, N.Y. ' 
Dale Elctm .. , Inc •• Yankton, S.D. 
Ferrodyne CorP •• Venice, Calif. 
Freed Transfornier Co., BklJn •• N.Y •. ' 

.' ,. p2952 

K.G.S. Elctrils •• Pasadena, Cal. 
Lambda Eictrns., Melville, N.Y. 
Mlcrot(Bn Co., Valley Stream, N.Y, 

p 2959-2961 
Miller, J.W. Co., Compton, Cal. 
Plco Elctrns Inc., Mount Vernon. N.Y. 
Solid State Elctrns •• Sepulveda, Cal. 
Torotel, Inc., Grandview, Mo. ' 
United Transformer Co. Div. of TRW 

Inc., New York. N.Y. ___ • __ ...... p 2989 
Vari·L Co., Inc~ Denver, Colo: 
Zaring Inds., inc •• Carmel, Ind. 
Allied Elctms. Corp., Chicago, III, 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Bullock Magnetics Corp.,Pomona, CaIW. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J: 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
Coral Magnetics Co., Farmingdale, N.Y. 
Custom Coil Co., Zanesville, Ohio 
Cycle Transformer Corp., West Orange, 

N.J. 

Ferrodyne Corp., Venice. Calif. 
Freed Transformer ,Co., Bklyil., N.Y. 
Lambda Elctms., Melville, N.V. 
Light Elec. Corp., Rancocas, N.J. 
Microtran Co., Valley Stream, N.Y. 
Plco Elctrnslnc •• Mount Vemon, N.Y.' 
Signal Transformer. Bklyn., N. V." ' 
Torotel, Inc., Grandview, Mo; 
Torwlco Elctrns., Inc., Lakewood, N.J. 
UnHed Transformer, Co. Dlv; of TRW 

Inc., New York, N.Y. 
Advanced Patent Technology, Inc., Las' 

Vegas, Nev. 
Automation Inds" Los Angeles, Cal. 
Barwood Elctrns., Inc., Glendale, Cal.. ' 
Beebe Instrs., Inc;, N. White Plains, NY.:: 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, 

CaIH, 
C,B.C. Inds., Inc., Ft. Washington, Pa.' 
Central Transformer Co., Chicago, III. 
Coil Co" of Amer., Northvale, N.J. 
Cycle Transformer Corp., West Orange, 

N.J. 
Edko Elctrns., Inc., Brooklyn, N.Y. 
EI-Rad Mfg. Co., Chicago, III. 
Electro Windings & Camps., Kenilworth, 

N.J. ' 
Elctrn. Transformer Corp., Paterson, N:J. 
Elnetic Elctrns., hie., Venice, Cal. ' 
Epco Prods., Inc., Wallkill, N.V .. 
GTE Sylvania Inc.,.Danvers; Mass. 
Hammond Mfg, Co:, Ltd., Guelph, Ont, 

Can. ' 
Invertronics, Pine Brook. N.J, ' 
Johnson Elec. Coil Co., Elmhurst, III' 
Mag·Con Engrg, Co" SI. Paul, Mimi. 
Nat'l. Coil Co., Douglas, Ariz, 
Nuclear Equip. Chem, Corp:, Farmingdale, 

N.Y. ' 
Oeco Corp., Portland, Ore. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns. Corp., Marshfield,.Mass. 
Pnicision Elctrns., Inc., Amityville, N.Y. 
Prototype Transformer Corp., . E. Orange, 

N.J. 
Raytheon Co., Waltham, Mass. 
Redman Elctrns. Corp., Enfield, Conn. 
Renco Elctrns., Inc., Hicksville, N.Y. 
Sartron, Inc" Newberg, Ore. 
SNC Mfg. Co., Inc., Oshkosh, Wise. 

For addresses see YELLOW SECTION' 

Spectran' EICIrns., Pompano Beach, Fla. 
Sterling Transformer C,orp., Brooklyn, N.Y. 
TDK Elctrns. Corp.; Long Island City, N.Y. 
Transformer Mfrs" Inc., Chicago; ilL 
Wintron Co., Inc"S . .Ei. Monte; Calif. 

Transformers; Variable 
Allen Avionicsi'Mineola, N.Y. 
Bowmar Instr;·Corp.;'FI. Wayne; Ind. 
Bulova Watch Co •• Freq. (,:ontrol 

Prods., Elctrns. Dlv •• Woodside. N.Y., 
CML·Macarr, Inc., Edison, N.J. ' 
Dele EJCtrris.,-inc.;'Vankton, S.D. ' 
Del Elctrns. Corp., MI.'Vernon. N.V: 
Delevan Dlv.; Coil PrOds., E. Aurora, 
N.Y.' 

General Eiec.Co., Schenectady. N.Y. 
Kepco, Inc., Flushing, N.Y.. ' ' 
Lambda Elctrns., Meiville, N.Y. 
Mlcrotran Co., -Valley Stream. N.Y. 
Miller, J. w. Co.,COl"pton. (:al.' , , 
Ohmite Mfg. Co.; Skokie, ill ......... P 2968 
Spellman High VoHage Elctms. Corp.; 

Bronx; N.V .................. : .. : .... ; .......... :. p 877 
Staco. Inc •• Dayton. Ohio .. : ........... p 2983 
Aladdin Elctrns., Nashville; Temi. ' 
Allied Elctrns, Corp" Chicago, III. 
American Trans-Coil Corp:, Richmond' Hill. 
N.y.···,···, 

Bicrori Elctrns. C6:, Canaan, Conn. 
Carson Mfg, Co., Indianapolis, Ind. 
C.B.C. Inds" Inc,., Ft. Washington, Pa. 
Coil Co, of Amer" Northvale', IiI.J: 
Collins, 'G.L. Corp., Long Beach, Cali,1. 
Columbia Resch. Labs:. Woodlyn, Pa, 
Dittmore·Freimuth Corp., MiI~aukee, Wisc. 
Dynographic Elctrii's. Corp., Hicksville, 

N.V. '" '" 
Eder Instrument CO.,lnc., Chicagci, III.' 
Electro Assemblies,'lnc.,Chicago, III, ' 
Elctrn, Transformer Corp., 'Paterson, N,J., 
Elnetic ElctrnS., Inc., Venice, Cal. ' 
General. 'Inslt: Corp., Chico~. Mass: 
General'Radio Co., Concord, -Mass, 
Goslin Elec. & Mfg. Co" Burbank, Calil. 
Hughes Aircraft Co, .culver City,"Cal.: 
Johnson Elec. Coil Co" Elmhurst, III. 
Oeco Corp"'Portland, Ore. ' , 
Piconics Inc" Tyngsboro, Mass. ", ' 
Precision Elctins. Corp., Marshfield; Mass, 
Ragen Precision Inds'" hic., N,. Arlington," 

N.J. " " 
Renco'Elctrns" Inc., Hicksville; N:Y. 
Sartron; lric" Newberg, Ore: . 
Spatron Inc, Alhilmbra,Calif. 
Stanco,:' Chicago, 'III. 
Sterling Transformer Corp" Brooklyn, N;Y, 
Superior Elec,,'Bristol; Conn. ' , 
Transrex Div.,-Torrance,Cill. 
Vanguard Elctrns,: Inglewood, Cal. 
Virginia Elctrris: Co.: Inc,:. Falls .Church; 

Va:' . ", ',,' '. , 

Transformers, Vibrator 
CML.Milcarr, Inc;,Edlson. N.J. 
Ferrodyne Corp .• 'Venice, Cillif; 
Freed Transformer Co.; Bklyn •• N.Y. 
Lambda EICtmS:;Melvllle; N.Y. . 
Mlcrotran Co., Valley Stream; N.Y. 
NWLTrarisformera; 'Trenton,' N.J.' , 
American Magnetics Corp" Carterville,lII. 
Barwood Elctins:;,lhc., Glendale;-Cal." 
Berkshire TranSfoime(Corp" Kent, 'Conn; 
C.B.C. Inds., Inc" 'Ft Washington, Pa. 
Central Transformer Co" Chicago, III.
Coil Co, of Amer., Nortlivale, N.J: ' 
Consolidated Transformers Unltd:',' San 

Gabriei, Cal.' ' 
Cycle Transformer Corp,: West Orange, 

N.J, ' 
, Electrical Windings; Inc., Chicago; III. 

'Electro Powerpacs Corp" Cambridge, . 
Mass, " 

Elctrn. Transformer Corp., Paterson/N.J, 
Elnetic Elctrns., Inc:, Venice, Cal. 
Epco Prods., Inc:, Wallkill, N.Y, " , 
Foster Transformer Cd:. Cincinnati, 'Ohio, 
Geo Space, Houstor!, Tex, 
GOSlin Elec, & Mfg. Co .. Burbarik, Cain. 
Grand Transformers, Grand Haven, Mich, 
GTE Sylvania Inc., Danvers; Masse 
Hammond Mfg, Co:, Ltd:, Guelph'; Ont.~ 

Can. 
,Hughes Aircraft'Co, Culver City, Cal., 
Invertronics, Pine Brook, N.J. 
,Johnson Elec.:Coil Co" Elmhorst;,III, 
Nat'l. Coil ,Co;, Douglas; Ariz. 
Oeco Corp., Portland, Ore. ' 
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Polyphase Instr. Co., Bridgeport, Pa. 
Precisian Elctrns. Corp., Marshfield, Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Rae Co. Inc., Indianapolis, Ind. 
Sartron, Inc., Newberg, Ore. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Stancor, Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Todd Systems, Yonkers, N.Y. 
Torotron, MI. Vernon, N.Y. 
Tranex, Inc., Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Transformer Mfrs., Inc., Chicago, III. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Trasco an Aydin Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Wintron Co., Inc., S. EI Monte, Calif. 

Transformers, 
Voltage-Dividing-See Vol 1 

Transformers, 
Voltage-Regulating-Also 
See Regulators & 
Stabilizers, Voltage 

ACOC Elctrns., Oceanside, Cal. 
AOC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
CML-Macarr, Inc., Edison, N.J. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Oynage, Bloomfield, Conn. 
Ferrodyne .Corp., Venice, Calif. 
Freed Transformer Co., Bklyn., N.Y. 
General Elec. Co., Schenectady, N.Y. 
Kepco, Inc., Flushing, N.Y. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y. 
Light Elec. Corp., Rancocas, N.J. 
Magnetic Windings Co., .Easton, Pa. 
Microtran Co., Valley Stream, N.Y. 
Neshaminy Transformer, Furlong, Pa. 

p 2965 
North Elec. Co., Galion, Ohio 
Ohmlte Mfg. Co., Skokie, III ......... P 2968 
Signal Transformer, Bklyn., N.Y. 

p 2978,2979 
Topaz Elctrns., San Diego, Cal. 
Torwico Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Oiv. of TRW 

Inc., New York, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
A C Transformer Corp., Newark, N.J. 
Acme Elec. Corp., Cuba, N.Y. 
Allis-Chalmers, Milwaukee, Wisc. 
Altec, Anaheim, Calif. 
AMBAC Inds., 'Garden City, N.Y.' . 
American Magnetics Corp., Carterville, III. 
American Rectifier Corp., College Paint, 

N.Y. 
Barwood Elctms., Inc., Glendale, Cal. . 
Bicron Elctrns. Co., Canaan, Conn. 
Bourns Pacific Magnetic Corp., Romoland, . 

Calif. 
C.B.C. Inds., Inc., Ft: Washington, Pa.· 
Central Transformer Co" Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal. 
COnstant Voltage Co., Chicago, III. 
Coral Magnetics Co., Farmingdale, N.Y. 
Cycle Transformer Corp., West Orange; 

N.J. 
Electro·Pacific, Inc., Goleta, Calif.' 
Electronic Devices, Cleve., Ohio 
Elctrn: Transformer Corp., Paterson, N.J. 
Elgin Elctrns., Waterford, Pa. 
Elnetic Elctrns., Inc., Venice, Cal. 
Foster Transformer Co., CinCinnati, Ohio 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
Goslin Elec .. & Mfg. Co., Burbank, Calif. 
Green Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania.lnc., Danvers, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Invertronics, Pine Brook, N.J. 
JB Elctrn. Transformers, Inc., Chicago, III. 
Johnson Elec. Coil Co., Elmhurst, III. 
Lear Siegler; Inc., Santa: Monica, Calif. 
Mag·Con Engrg.Co., SI. Paul, Minn. . 
Magnetic Circuit Elements, Monterey, Cal. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Deco Corp., Portland, Ore. 

Permavolt Transformers, Inc., S. Bend, 
Ind. 

Polyphase Instr. Co., Bridgeport, Pa. 
Queensboro Transformer & Mach., 

College PI., N.Y. 
Sartron, Inc., Newberg, Ore. 
SKG Assocs., Inc., Boston, Mass. 
SNC Mfg. Co., Inc., Oshkosh, Wisc. 
Sola Elec. Div., Elk Grovli Village, III. 
Spatron Inc, Alhambra, Calif. 
St<jrling Transformer Corp., Brooklyn, N.Y. 
TDC Div., Littleton, Mass. 
Transformer Tech., Inc., Chicago, III. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin' Co., Phila., Pa. 
Triad Distributor Div., Huntington, Ind. 
Triad·Utrad, Huntington, Ind. 
Ward Leonard, MI. Vernon, N.Y. 
Westinghouse Elec., Greenville, Pa. 

Transformers, Welding 
Del Elctrns. Corp.; Mt. Vernon, N.Y. 
Oynage, Bloomfield, Conn. 
Freed Transformer Co., Bklyn., N.Y. 
Hlpotronics, Inc., Brewster, N.Y. 
K.G.S. Elctrns., Pasadena, Cal. 
Lambda Elctrns., Melville, N.Y .. · 
Light Elec. Corp., Rancocas, N.J. 
Neshaminy Transformer, Furlong, Pa. 
North Elec. Co., Galion, Ohio 
Torwico Elctrns., Inc., Lakewood, N.J. 
Zaring Inds., Inc., Carmel; Ind. 
Basler Elec. Co., Highland, III. 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Century Coil Corp:, Chicago, III. 
Chu Assocs., ·Inc., Littleton, Mass. 
Coil Co. of Amer., Northvale, N.J. 
Consolidated Transformers Unltd., San 

Gabriel, Cal.· 
Edko Elctrns., Inc., Brooklyn, N.Y. 
Elnetic Elctrns., Inc., Venice, Cal. 
Epco Prods., Inc., Wallkill, N.Y. 
Eutectic Corp., Flushing, N.Y. 
Ewald Instrs. Corp., Kent, Conn. 
GTE Sylvania Inc., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Hobart Bros. Co., Troy, Ohio 
Hughes.Aircraft Co, Culver City, Cal.' 
Hughes Aircraft Co., Vacuum Tube Prods. 

Div/Welding Equip., Oceanside, Calif. 
Isofilm Inl'l., Chatsworth, Cal: 
Johnson Elec. Coil Co., Elmhurst, III. 
Kolton Eisc. Mfg. CO:"Newark, N.J. 
Lincoln Elec. Co., Cleveland, Ohio 
Maxwell Labs., Inc., San Diego, Calif: 
Nytronics, Inc., Alpha, N.J. . 
Oeco Corp., Portland, Ore. 
Precision Elctrns. Corp., Marshfield, Mass. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Queensboro· Transformer & Mach., 

College PI., N.Y. 
Sartron, InC., Newberg, Ore. 
Sciaky Bros., Inc., Chicago, III. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Taylor-Winfield Corp., Warren, Ohio 
Test Equip. Corp., Dallas, Tex. 
Transformer Mfrs., Inc., Chicago, III.' 
Transformer Tech., Inc., Chicago,. III. 
Transrex Oiv., Torrance, Cal. 
Unitek Corp., MOnrovia, Calif. 
Wabash Magnetics, Inc., HUntington, Ind. 
Walters, W.A., Inc., Chicago, III. 
Westinghouse Elec., Sykesville, Md. 

Transformers, Wide Band· 
ACOC Elctrns., Oceanside, Cal. 
AOC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Oiv., WoodSide, N.Y. 
Caddel-Burns Mfg. Co., ·Inc., Mineola, N. 

Y. 
CML-Macarr, Inc., Edison, N.J. 
Coast Call Co., Los Angeles, Calif. 
Delevan Olv., Call Prods., E. Aurora, 

N.Y. 
Oranetz Engrg. Labs., Plainfield, N.J. 
Ferrodyne Corp., Venice, Calif ... P 2951 
Freed Transformer Co., Bklyn., N.Y. 
Kappa Networks, Inc., Carteret, N.J. 
K.G.S. Elctrns.; Pasadena, Cal ..... p 2956 
Lambda Elctrns., Melville, N.Y. 
Lorch Etctrns. Corp., Englewood,N.J. 

Transit Cases-Also See Containers, Shipping 
Microtran Co., Valley Stream, N.Y. 
North Hills Eletrns., Inc., Glen Cove, 

N.Y ................................................... P 2967 
Plea Elctrns Inc., Mount Vernon, N.Y. 
Torotel, Inc., Grandview, Mo. 
Torwlco Elctrns., Inc., Lakewood, N.J. 
United Transformer Co. Olv. of TRW 

Inc., New York, N.Y .• 
Vari-L Co., Inc., Denver, Colo. 

p 2990,2991 
Zaring Inds" Inc., Carmel, Ind. 
Aladdin Elctrns., Nashville, Tenn. 
American MagnetiCS Corp., Carterville, III. 
Blander-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bourns Pacific MagnetiC Corp'., Romoland, 

Calif. 
Bullock MagnetiCS Corp., Pomona, Calif. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Central Transformer Co., Chicago, III. 
Coil Co. of Amer., Northvale, N.J. 
Comdel, Inc., Beverly, Mass. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
EI·Rad Mfg. Co., Chicago, III. 
Electro Windings & Camps., Kenilworth, 

N.J. 
Elctrn. Coils, 'Springfield, Mass. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elnetic Elclrris., Inc., Venice, Cal. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Gavin Instrs:, .Somerville, N.J. . 

. Geo Space, Houston, Tex. 
GTE Sylvania lric., Danvers, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Johnson Elec. Coil Co., Elmhurst, III. 
Magnelic Circuit Elements, Monterey, Cal. 
Magnelico, Inc., E. Northport, N.Y. 
Nat'1. Coil Co., Douglas, Ariz. 
Oeco Corp., Portland, Ore. 
Oleklron Corp., Dudley, Mass. 
PCA Elctrns., Inc., Sepulveda, Calif. 
Peerless Elec. Prods., Anaheim, Cal. 
Piconics Inc., Tyngsboro, Mass. 
Polyphase Inslr. Co., Bridgeport, Pa. 
Pulse Engrg., Inc., San Diego, Cal. 
Radio Resch. Co., Rockaway, N.J. 
Raytheon Co., Waltham; Mass. 
Sartron, Inc., Newberg, Ore. 
Sinclair Radio Labs., Maple, Onl., Can. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Torotron, MI. Vernon, N.Y. . 
Tranex, Inc:, Mountain View, Cal. 
Transformer Design, Milwaukee, Wisc. 
Vanguard Elclrns., Ihglewood, Cal. 

Transistor & Diode Heat 
Dissipators-See Vol 2 

Transistor Mounting Pads-. 
See Pads, Transistor . 
Mounting-Vol 2 

Transistor Testers-See 
Testers, Transistor-Vol 1 

Transistors, Chip, 
Unpackaged-See Vol 2 

Transistors, Dual-See Vol 2 

TranSistors, Field-Effect
See Vol 2 

Transistors, Germanium, 
Photo-See Vol 2 

tranSistors, Germanium, 
Power-See Vol 2 

Transistors, Germanium, R-F 
-See Vol 2 

Transistors, G~rmanium, 
Switching-See Vol 2 

TranSistors, . Pressure 
Sensitive-See Vol 2 

TranSistors, SlIIcon,Photo
See Vol 2 

Transistors,SlIIcon, Power
See Vol 2 

Transistors, Silicon, R-F
See Vo12. 

Transistors, Silicon, Switching 
-See Vol 2 

Transistors, Unijunction
See Vol 2 

Transit Cases-Also See 
Containers, Shipping 

M M Elctrn. Enclosures, Hicksville, N.Y. 
p 2319 

Perfection Mica Co., Bensenville, III. 
American Aluminum Co., Mountainside, 

N.J. 
Applied Design Co., Inc., TOnawanda, N.Y. 
Bal, William Corp., Elizabeth, N:J. 
Bud Radio, Inc., Willoughby, Ohio 
Calabro Unitrack, Upper Darby, Pa. 
Craig Sys. Corp., Lawrence, Mass .. 
Elzee Metal Prods. Co., Inc., Brooklyn, 

N.Y. 
Environmental Container Sys., Union City, . 

Calif. 
Golding Mfg. Co., N. Arlington, N.J. 
Goldsman, Inc., Philadelphia, Pa. 
Koch, H. & Sons, Corte Madera, Cal. 
Muckle Mfg. Co., Owatonna, Minn. 
Republic Steel Corp, Cleveland, Ohio 
Skydyne, Inc., Port Jervis, N.Y. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
TA Mfg. Corp., Los Angeles, Cal. 
Technical Mat'l., Mamaroneck, N.Y. 
Warwick Prods. Co., Independence, Ohio 
Wilmer Mfg. Co., Beltsville, Md. 
Zero Mfg. Co., Burbank, Cal. 

Transitions-See Couplings 

Translators, Data-See Vol 1 

Translators, TV-See 
Transmitters, 'UHF; 
Transmitters, VHF-Vol 1 

Transmission Line, Wire & 
Cable"--See Cable, 
Transmission Line 

Transmission Systems, Data 
-See Vol 1 

Transmitters, Broadcast, A-M, 
F-M & TV-See Vol 1 

Transmitters, Digital Data
See Transmission Systems, 
Oata-Vol1 

Transmitters, Diplexer-
See Vol 1 

Transmitters, Direction 
Finding-See Vol 1 

Transmitters, Duplexer-
See Vol 1 

Transmitters, Facsimile
See Vol 1 

Transmitters, Fixed 
Frequency-See Vol 1 

Transmitters, Fixed Station 
Comm.-See Vol 1 

Transmitters, Infrared
See Vol 2 

Transmitters, . Interrogation
See Vol 1 

Transmitters, Microwave
See Vol 1 

Transmitters, Multiplex
See Vol 1 

Transmitters, Pulse Code 
Modulatioll-See Vol 1 

Transmitters, Pulse Phase 
Modulation-See Vol 1 

Transmitters, Pulse Time 
Modulation-See Vol .1 
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Tubing; Aluminum 
Transmitters, Radar-See 

Radar Systems-Vol 1 
Tubes, Forward Wave-

See Vol 2 ' 

Transmitters, Radlo-Control- Tubes, Gamma Ray-
I See Vol 1 See Vol 2 

Transmitters, Radio Range
See Vol 1 

Transmitters, Rallroad-' 
~eeVoI1. 

Transmitters, Single-Sideband 
-See Vol 1 

Transmitters, Telemetry
See Vol 1 

Transmitters, Tropospheric 
Scatter-See Vol 1 

Transmitters, UHF-See Vol 1 

Transmitt~rs, ULF-See Vol 1 

Transmitters, VHF-See Vol ,1 

Transmitters, VLF-See Vol 1 

Transponders-See Vol 2 

Traps, lon-See Ion Traps-
Vol 1 

Triacs-See Thyristors-Vol 2 
, Triggers, SCR-See Controls, 

SCR-VoI2 ' 

Trimmer Potentiometers-See 
Potentiometers, Trimmer 

Tripods (For Instruments)
. See Vol 1 

Tube Heat Disslpators
See Vol 2 

Tube Parts-See Vol 2 

Tube Pullers-See Pullers, 
Tube 

Tube Testers-See Testers, 
Tube-Vol 1 

Tubes, Backward Wave
See Vol 2 

Tubes, Ballast-See Vol 2, 
Tubes;' Battery Charger

See Vol 2 

Tubes, Cathode-Ray; 
Data-Storage-See Vol 2 

Tubes, Cathode-l:Iay, ' 
Instrument Use-See Vol 2 

,Tubes, Cathode-Ray, Multiple 
GU!1-See Vol 2 ' 

, Tubes, Cathode-Ray, 
Projection-See Vol 2 

Tubes, Cathode~Ray, Scan 
'Conversion-See Vol 2 

Tubes, Cathode-Ray, ' 
Shaped-.Beam-See Vol 2· 

Tubes, Cathode,Ray, Studio 
or Theatre-See Vol 2. 

Tubes,' Cathode-Ray, TV 
Picture & Color-See Vol 2 

Tubes, Ceramic (Electron)
See Vol 2 

Tubes, Counting-See Vol 2 
, I" 

Tubes, Diode, Temperature 
Llmited-See Vol 2 

Tubes, Electrometer-
See Vol 2 

Tubes, Electron Multlpller
See Vol 2 

Tubes, Flash-See Vol 2 

Tubes, Gas-See Vol 2 

Tubes, Geiger-Mueller-
See Vol 2 ' 

Tubes, Glow Or Discharge
See Tubes, Gas-Vol 2 

Tubes, Hollow Cathode, 
Spectroscopic-See Vol 2 

Tubes, Ignltron-See VoI,2 
Tubes, ,Image Converter

SeeVol2 

Tubes, Indicator-See Vol 2 
Tubes, Industrial Power-

See Vol 2 
Tubes, Infrarect-:See Vol 2 
Tubes, lonizatlon-See Vol 2 
Tubes, Klystron-See Vol 2 

Tubes, Laser-See Vol 2 
Tubes, Magnetron-See Vol 2 ' 
Tubes; Mlcrowave-See Vol 2 
Tubes, Noise Source-

See Vol 2 
Tubes, Pencll-See Vol, 2 
Tubes, Photomultlpller- . 

See Vol 2 ' 

Tubes, Plrani-See Gauges, 
Pirani-Vol 1 

Tubes, Prlnter-See Vol 2 
Tubes, Radiation Detectlon-" 

See Vol 2 

Tubes, Readout-(CRT, , 
Cold-Cathode, Vacuum 
Flurescent, Etc;)-See Vol 2 

Tubes, Recelvlng-See Vol 2 

Tubes, Rectifying, Gas-Filled 
-SeeYol2 ' 

Tubes, ,Rectifying, Vacuum
See Vol 2 

Tubes,Scintlllation-See Vol 2 

Tubes, Stro~ee' Lights, 
Stroboscopic-Vol 2 

Tubes, Swltchlng-See Vol 2 

:rubes, Tv Camera Pickup-'-
See Vol 2 ' 

Tubes, Thyratron-See Vol 2 

Tubes, Transmit-Receive (TR) 
-See Vol 2 

Tubes, Transmitting-
See Vol 2 

Tubes, Traveling Wave Amp_ 
-See Vol 2 

Tubes, Ultravlolet-See Vol 2 

Tubes, Vidicon-See Tubes, 
TV Camera Pickup-,-Vol 2 ' 

Tubes, Voltage Reference Or 
Regulating-See Vol 2 . 

Tubes, X-Ray-See Vol 2 

Tubing, Aluminum 
Uniform Tubes, Collegeville, Pa. 
Aluminum 'Co, America, Pittsburgh, Pa. 
American Metal Climax, Inc., New York, 

N.Y. 
Blum, Julius & Co.,lnc., Carlstadt, N:J. 
K & S Engrg. Co., Chicago, III. 
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La Pointe Inds., Inc., Rockville, Conn. 
Precision Extrusions, Bensenville, III. 
Precision Tube, No. Wales, Pa. 
Reynolds Metals Co" Richmond, Va. I 

Ryerson, J.T. & Son, Inc., Chicago, III, 
Smith, Judson A. Co., Boyertown, Pa. 
Whittaker Corp" Los Angeles, Cal. 

Tubing, Asbestos' 
Abesto Corp" Bloomfield; N,J. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Franklin Fibre-Lamltex, Wilmington, Del. 
General Plastics Corp., Bloomfield, N.J. 
Johns-Manville Sis. Corp., New York, N.Y. 
Paramount Inds., Inc., Ft. Wayne, Ind. • 
Precision Paper Tube Co., Wheeling, III. 
Raybestos-Manhattan, Inc., Bridgeport, 

Conn. 
Resinite Corp. Div., Wheeling, /II 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. • " 
Stone Ind'l. Corp., Washington, D.C. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Brass 
Uniform Tubes, CoilegevlUlI, Pa. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Anaconda American Brass Co., 

Waterbury, Conn. 
Blum, Julius & Co., Inc., Carlstadt, N.J. 
Bram Metallurgical-Chern., Phlla., Pa. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chase Metal Service 'Div., Cleveland, Ohio 
Electrotools, Inc., Broadview, III. 
Helenor Metals Corp., Tuckahoe, N.Y. 
Janney Cylinder Co, Philadelphia, Pa. ' 
K & S Engrg. Co., Chicago, III. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Precision Tube, No. Wales, Pa. 
Revere Copper & Brass, Inc., New York, 

N.Y. . , , 
Smith, Judson A. Co., Boyertown, Pa. 

Tubing, Ceramic 
American Lava Corp., Chattanooga, 

Teno •••••••••••• ;._ •• _ •• __ ._._ •• _ •• _ •• __ • P 2810 
Carborundum Co., Niagara Falla, N.Y. 
Centralab, Elctrns., Milwaukee, Wise. 
General Elk, Richmond Hgta., Ohio 

P 2811 
Aremeo Prods .• Inc., Briarcliff Manor, N.Y. 
Atomergic Chemetals, Carle Place, N.Y. 
Basic Ceramics Inc., Hawthome, N.J. 
Bram Metallurgical-Chem" Phi/a .• Pa. 
Brush Beryllium Co .• Cleveland, Ohio 
Ceramic Magnetics. Inc .• Fairfield, N.J. 
Consolidated Ceramics & Metalizing. 

Flemington, N.J. 
Coors Porcelain Co .• Golden. Colo. 
Corning Glass WorkS. Tech. Prods. Div., 

Corning. N.Y. 
Diamonite Prods. Mfg. Co., Shreve. Ohio 
Du-Co Ceramics Co., Saxonburg, Pa. 
Duramic Prods., Inc., 'Palisades Park. N.J. 
Electrical Refractories Co .• E, Palestine. 

Ohio ' 
Ferro Corp., E. Uverpool, Ohio 
Kirchberger, M & Co., InC., Englewood, 

N.J. 
Lapp Insulator Div., Interpaee Corp." 

LeRoy, N.Y. 
Maryland Lava Co" Bel Air, Md. 
Metal Ceram; Inc., MI. Vernon, N,Y. 
Nal'l. Ceramic Co., Trenton, N.J. 
Norelcom Inds., Inc.,Farmingdale, N.Y; 
Norton Co., Worcester, Mass. 
Omega Engrg., Inc., Stamford, Conn. 
Paul, F.H, & Stein Bros., New York, N.Y. 
Porcelain Prods. Co" carey, Ohio 
Quartzne ProceSSing, Inc., Malden, Mass. 
Rosenthal China Corp., New York, N.Y. 
Star Porcelain Co., Trenton, N.J. 
Steward, D.M. Mfg., Chattanooga, Tenn. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
3M Co" Sl Paul, Minn. 
Union Carbide, Carbon ' Prods. Div., New 

York, N.Y. 
Western Gold & Platinum Co., Belmont, 

Cal. 
Zireonlu,m Corp. of Amer., Solon, Ohio 

Tubing, Columbium 
Uniform Tubes, Collegeville" Pa. 
Atomerglc Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chern., Phlla., Pa. 

Fansteel Inc .. N Chicago, '111. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. . 
Mackay, A.D., Inc., New York, N.Y. 
Superior Tube Co., Norristown, Pa. 
Var-lac-Oid Chemical Co., Elizabeth, N.J, 

Tubing, Copper 
Uniform Tubes, Collegeville, Pa. 
Anaconda American Brass Co., 

Waterbury, Conn, 
Bram Metallurgical-Chern., Phila., Pa. 
British Insulated Callender's Cables, Ltd., 

London WCtB 3QN,'Eng. 
Chase Brass & Copper Co" Cleveland, 

Ohio 
Chase Metal Service Div., Cleveland, Ohio 
Electrotools, Inc., Broadview, III. 
K & S Engrg. Co., Chicago, III. 
Metal Ceram, Inc., Mt. Vemon, N.Y. 
Mueller Brass Co., Port Huron, Mich. 
Noreleom Inds" Inc., Farmingdale, N.Y. 
Okonite Co., Ramsey, N.J. 
Precision Paper Tube Co., Wheeling, III. 
Precision Tube, No. Wales, Pa. 
Revere Copper & Brass, Inc., New York, 

N.Y. 
Smith, Judson A. Co., Boyertown, Pa. 

Tubing, Fabric-Also See 
Tubing, Spaghetti 

Dearborn Wire & cable Co., Rosemont, 
III. 

Markel, L Frank & Sons, Norristown, 
Pa •••••••••••••••• _ •• __ •••••••••••• _ ••••••••• _ .... P 2812 

Varflex Corp., Rome, N.Y •••••••• _ ••• P 2813 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Bentley-Harris Mfg. Co., ConshohOcken, 

Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Dielectric Materials Co:, Chicago, III. 
General Plastics Corp." Bloomfield, N.J. 
leo/Rally, Palo Alto, Cal. 
Natvlir Corp" Rahway, N.J, 
Port Plastics, Inc., Montebello, Cal. 

Tubing, Fiber 
Carborundum Co., Niagara Falls, N.Y. 
Daburn Elctrna. & Cable Corp .. Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Abesto Corp., Bloomfield, N.J. 
Acme Model Engrg: Co., Ridgefield, N.J. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. . 
Franklin Fibre-Lamitex, Wilmington, Del. 
Insulating Fabricators, E. Rutherford, N.J. 
Laminated Sheet Prods., Millbury, Mass. 
NVF Co., Yorklyn, Del. 
Paramount Inds;, Inc., FI. Wayne, Ind. 
Port PlastiCS, Inc., Montebello, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Resinne Corp. Div., WheeUng , III 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Stone Ind'l. Corp., Washington, D.C. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Z1ppertubing Co., Los Angeles, Calif. 

Tubing, Fluorocarbon, 
Flexible 

Daburn Elctrns. & Cable Corp., Bronx, 
N.Y. 

Dearborn Wire & Cable Co., Rosemont, 
IlL 

Smith, Herman H., Inc., Bklyn., N.Y. 
Transeon Mfg. Co .. Dallas, Tex. 
Adam Spence Corp., Edisori, N.J. 
Aeroquip Corp., Jackson, Mich. 
Bentley-Harris Mfg. Co., Conshohocken, ' 

Pa. 
Bram Metallurglcal-Chem., Phila., Pa. 
Brand-Rex Co., Willimantic, Conn. 
Brandywine Fibre Prods. Co., 'Wilmington, 
, Del. 
Burlington Opers. Div., Burlington, Mass. 
Cadilac Plastics & Chems., Detroit, Mich. 
Central Plastics Dlsts., Chicago, III. 
Chemplast, Inc .. Wayne, N.J. 
Co-Operative Inds" Inc., Chester, N.J. 
Fluoro Plastics, Phil a., Pa. 
General Plastics Corp., Bloomfield, N.J. 
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leo/Rally, Palo Alto, Cal. 
leore Electro-Plastics, Inc" Santa Clara, 

Cal. 
leore, Inc., Santa Clara, Cal. 
Pelmor Labs.,.lnc., Newtown, Pa. 
Port PlastiCS, Inc., Montebello, Cal. 
Raybestos-Manhattan, Inc., Bridgeport, 

Conn, 
Royal Inds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Tri-Point Inds., Inc., Commack, N.Y. 
Zeus Ind'l. Prods.; Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Fused Quartz 
Amersll, Inc., Hillside, N,J. _______ • ___ p 2816 
General Elec., Richmond Hgts., Ohio 

. p2811 
American Ultraviolet Co., Chatham, N.J. 
Basic Ceramics Inc., Hawthorne. N.J. 
Bram Metallurgical-Chern., Phil a., Pa. 
Corning Glass Works, Tech. Prods. Div., 

Coming, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning,. N.Y. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Esco Products, Oak Ridge, NJ 
Garner Glass Co., Claremont, Calif. 
Mackay, A.D., Inc., New York, N.Y. 
Quartz & Silice, Paris 8e, France 
Quartzite Processing, Inc., Malden, Mass. 
Syncor Prods. Co., Inc., Malden .. Mass. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Westinghouse Elec., Bloomfield, N. J. 

Tubing, Glass Fiber Insulation 
Alpha Wire Corp., Elizabeth, N.J. 
Daburn Elctrns, & Cable Corp" Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Markel, L Frank & Sons, Norristown, 

Pa. .... _ ........................................ _ ..... _ p 2812 
Varflex Corp" Rome, N.Y, ............ P 2813 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Brandywine Fibre Pr(Jds. Co., Wilmington, . 

Del. 
Dielectric Materials Co., Chicago, III. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
leo/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Int'l. Wire & Cable, Chicago, III. 
Johns-Manville Sis. Corp., New York, N.Y. 
Laminated Fabricators, San Bruno, Calif. 
Laminated Sheet Prods., Millbury, Mass. 
Natvar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Port Plastics, Inc., Montebello, Cal. 
Stevens Prods., Inc., E 'Orange, N.J. 

, Syncor Prods. Co., Inc., Malden, Mass. 
Thiokol Chemical Div., Trenton, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Glass, Precision 
General Elec_, Richmond Hgts., Ohio 

p 2811 
Celluplastics, Inc., Brockway, Pa. 
Corning Glass Works, Lab. Prods. Dept., 

Coming, N.Y. 
Corning Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Esco Products, Oak Ridge, NJ 
Fischer & Porter Co., Warminster, ·Pa. 
Garner Glass Co., Claremont, Calif. 
Jenaer Glaswerk Schott & Gen. Inc., New 

York; N.Y. 
OwenS-Illinois, Consumer & Tech. Prods., 

Toledo, Ohio . 
Richland Glass Co., Inc., Richland, N.J. 
Syneor Prods. Co., Inc., Malden, Mass. 
Wilmad Glass Co., Inc., Buena, N.J. 

Tubing, Heat Shrinkable-Also 
See Caps, Forms & Tapes, 
Heat Shrinkable 

Alpha Wire Corp., Elizabeth, N.J. p 2995 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y .............. _ .................................... P 3033 
Dearborn Wire & Cable Co., Rosemont, 

111 .. _ ............. _ .......... ; .. _ ..... _ .................. p 3029 

GC Elctrns., Rockford, III. 
Markel, L Frank & Sons, Norristown, 

Pa ................... _ ................................. p 2812 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Transcon Mfg. Co., Dallas; Tex ... p 3063 
Abesto Corp., Bloomfield, N.J. 
American Pamcor, Inc., Paoli, Pa 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Brady, W.H. Co., Milwaukee, Wisc. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Burlington Opers,'Div., Burlington, Mass. 
Cadilac Plastics & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Chemelec Prods., lric., Cherry Hill, N.J. 
Chemplast, Inc., Wayne, N.J. 
Chomerics, Inc., Woburn, Mass. 
Dielectric Materials Co., Chicago, III. 
Dow Corning Corp., Midland, Mich. 
EI. DuPont DeNemours & Co., 

Wilmington, Del. . 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Plastics Corp., Bloomfield, N.J. 
High Voltage Engrg. Corp., Burlington, 

Mass. 
Ico/Rally, Palo Alto, Cal. 
Icore, Inc., Santa Clara, Cal. 
Ideal·Heliermann Can., Ltd., Ajax, Ont., 

Can. . 
Int'1. Wire & Cable, Chicago, III. 
Port PlastiCS, Inc., Montebello, Cal. 
Precision Paper Tube Co., Wheeling, III. 
·Raybestos·Manhattan, Inc., Bridgeport, 

Conn. 
Raychem Corp., Menlo Park, Calif. 
Rayclad Tubes, Inc., Menlo Park, Calif. 
Rehau Plastiks, Inc., Woodside, N.Y. 
Resin Formulators Co., Culver City, Cal. 
Resinite Corp. Div., Wheeling, III 
Royal Inds, EI Segundo, Calif 
Russell Inds., Inc., Lynbrook, N.Y. 
Shamban, W.S. & Co., Los Angeles, Calif. 
Stone Ind'l. Corp., Washington, D.C. 
3M Co., SI. Paul, Minn. 
Whitaker Cable Corp" N. Kansas City, 

Mo. 
Zeus Ind'l. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Magnesium 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chern., Phila., Pa. 
Dow Chemical C.o., Midland, Mich. 
Mackay, A.D., Inc., New York, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 

Tubing, Metal-See Tubing, 
Br.ass; Tubing, Copper, etc. 

Tubing, Metal Alloy 
Engelhard Minerals & Chern., Murray 

Hili, N.J. 
Uniform Tubes, Coltegeville, Pa. 
Aluminum Co. America, Pittsburgh, Pa. 
Anaeonda American Brass Co., 

Waterbury, Conn. 
Armqo Steel Corp., Middletown, Ohio 
Bram Metallurgical-Chern., Phila., Pa. 
Brush Beryllium Co., Cleveland, Ohio 
Cerro Corp., New York, N.Y. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chase Metal Service Div., Cleveland, Ohio 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Division Lead Co., Summit, III. 
Dow Chemical Co., Midland, Mich. 
Extrudonics Co., New BrunswiCk, N.J. 
Higbie Mfg. Co., Rochester, Mich. 
Huntington Alloy Products Div., Huntington, 

WWa. 
Janney Cylinder Co, Philadelphia, Pa. 
Kawecki Beryleo Inds., Inc., New York, 

N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
Metal Ceram, Inc., Mt. Vernon,.N.Y. 
Noreleom Inds., Inc., Farmingdale, N.Y. 
Ohio Steel Tube Div., Shelby, Ohio 
Omega Engrg., Inc., Stamford, Conn. 
Precision Tube, No. Wales, Pa. 
Republic Steel Corp, Cleveland, Ohio 
Revere Copper & Brass, Inc., New York; 

N.Y. 

Tubing, Plastic-Also See Tubing, Spaghetti 
Russell Inds., Inc., Lynbrook, N.Y. 
Ryerson, J.T. & Son, Inc., Chicago, III. 
Superior Tube Co., Norristown, Pa. 
Whittaker Corp., Los Angeles, Cal. 

Tubing, Metal Hose, Flexible 
Aeroquip Corp., Jackson, Mich. 
Co·Operative Inds., Inc., Chester .. N.J. 
Estes Engrg. Co., Gardena, Calif. 
Flexaust Co., New York, N.Y. 
leore Electro·Plastics, Inc., Santa Clara, 

Cal. 
Russell Inds., Inc., Lynbrook, N.Y. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 

Tubing, Mica 
Perfection Mica Co., Bensenville, III. 
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Asheville-Schoonmaker Mica, Newport 

News, Va. . 
Cleveland Mica Co., Lakewood, Ohio 
Mica Fabricating Co., Rochelle Park, N.J. 
Stevens Prods., Inc., E. Orange, N.J. 
3M Co., St. Paul, Minn. 

Tubing, Molybdenum 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chern., Phila., Pa. 
Cleveland Refractory Metals Dlv., Solon, 

Ohio 
Electrotools, Inc., Broadview, III. 
Mackay, A.D., Inc., New York, N.Y: 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Superior Tube Co., Norristown, Pa. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Whittaker Corp., Los Angeles, Cal. 

Tubing, Monel 
Uniform Tubes, Collegeville, Pa. 
Bram Metaliurgical·Chem., Phila., Pa. 
Huntington Alloy Products Div., Huntington, 

W. Va. 
Janney Cylinder Co, Philadelphia, Pa. 
Superior Tube Co., Norristown, Pa. 
Var-Lac-Old Chemical Co., Elizabeth, N.J. 

Tubing, Mylar 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Laminated Sheet Prods., Millbury, Mass. 
Precision Paper Tube Co., Wheeling, III. 
Resinite Corp. Div., Wheeling, III 
Stone Ind'l. Corp., Washington, D.C. 
3M Co., SI. Paul, Minn. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Nickel 
Tohoku Metallnds., Ltd., Tokyo, Japan 
Uniform Tubes, Collegeville, Pa. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chern., Phila., Pa. 
Huntington Alloy Products Div., Huntington, 

W. Va. 
Janney Cylinder Co, Philadelphia, Pa. 
Mackay, A.D., Inc., New York, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Precision Tube, No. Wales. Pa. 
Russell Inds., Inc., Lynbrook, N.Y. 
Smith, Judson A. Co., Boyertown, Pa. 
Superior Tube Co., Norristown, Pa. 
Var-Lac·Oid Chemical Co., Elizabeth, N.J. 
Whittaker Corp., Los Angeles, Cal. 

Tubing, Nylon-Also See 
Tubing, Spaghetti 

Daburn Elctrns. & Cable Corp., Bronx, 
N.Y. 

GC Elctrns., Rockford, III. 
Markel, L Frank & Sons, Norristown, 
Pa.~ ................................................... p 2812 

Transcon Mfg. Co., Dallas, Tex. 
Varflex Corp., Rome, N.Y ............. P 2813 
Abesto Corp., Bloomfield, N,J. 
Adam Spence Corp., Edison, N.J. 
Aeroquip Corp., Jackson, Mich. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 

Bentley-Harris Mfg. Co., Conshohocken, 
Pa. 

Brandywine Fibre Prods. Co., Wilmington, 
Del. 

British Insulated Callender's Cables, Ltd., 
London WC1 B 3QN, Eng. 

Budd Co., Philadelphia, Pa. 
Cadilac Plastics & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Franklin Fibre·Lamitex, Wilmington, Del. 
General Sci. Equip., Phila., Pa. 
Hudson Wire Co, Ossining, N Y 
leo/Rally, Palo Alto, Cal. 
Icore Electro-Plastics, Inc., Santa Clara, 

Cal. 
Icore, Inc., Santa Clara, Cal. 
Insulating Fabricators, E. Rutherford, N.J. 
Jodee PlastiCS, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle Pl., N.Y. 
Moore, Samuel & Co., Mantua, Ohio 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nyltite Corp. America, S. Plainfield, N.J. 
Polymer Corp., Reading, Pa. 
pon Plastics, Inc., Montebello, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Resinite Corp. Div., Wheeling, III 
Royal Inds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 

Tubing, Paper 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Jonesville Paper Tube Corp., Jonesville, . 

Mich. 
Paramount Inds., Inc., Ft. Wayne, Ind. 
Precision Paper Tube Co., Wheeling, III. 

. Resinite Corp. Div., Wheeling, III 
Stone Ind'l. Corp., WaShington, D.C. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 

Tubing, Phenolic 
Abesto Corp., Bloomfield, N.J. 
Acme Model Engrg. Co., Ridgefield, N.J. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Cadilac Plastics & Chems., DetrOit, Mich. 
Central Plastics Dists., Chicago, III. 
Edal Inds., Inc., E Haven, Conn. 
Electrical Insulation Co., Inc., Copiague, 

N.Y. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Elec., Coshocton, Ohio 
leo/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J.· 
Jodee Pla~tics, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
NVF Co., Yorklyn, Del. 
Paramount Inds., Inc., Ft. Wayne, Ind. 
Port Plastics, Inc., Montebello, Cal. 
Precision' Paper Tube Co., Wheeling, III. 
Red Seal Elec. Co., Cleveland, Ohio 
Resinite Corp. Div., Wheeling, III 
Richardson Co., Des Plaines, III. 
Ryerson, J.T. & Son, Inc., Chicago, III. 
Spaulding Fibre Co., Inc., Tonawanda, 

N.Y. 
Stevens Prods., Inc., E. Orange, N.J. 
Stone Ind'i. Corp., Washington, D.C. 
Synthane Taylor Corp., Valley Forge, Pa. 
Thiokol Chemical Div., Trenton, N.J. 
Westinghouse Elec., W. Mifflin, Pa. 

Tubing, Plastic-Also See 
Tubing, Spaghetti 

Alpha Wire Corp., Elizabeth, N.J. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ................................................... P 3033 
Dearborn Wire & Cable Co., Rosemont, 

III. 
GC Elctrns., Rockford, III. 
Markel, L. Frank·& Sons, Norristown, 

Pa ..................................................... p 2812 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Spectra-Strip Corp., Garden Grove, Cal. 

p 3054 
Transcon Mfg. Co., Dalias, Tex. 

p 3061,3062 
Varflex Corp., Rome, N.Y ............. P 2813 
Abesto Corp., Bloomfield, N.J. 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 2111 



Tubing, Plastic-Also See Tubing, Spaghetti (cont'd) PRODUCT INDEX & DIRECTORY (Vol. 3) 
Ace Plastic Co., Inc., Jamacia, N.Y. 
Acme Model Engrg. Co., Ridgefield; N.J. 
Adam SpenCe Corp., Edison, N.J. 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa. 
Birnbach Co., Inc., Freeport. N.Y. 
Bium, Julius & Co., Inc., Carlstadt; N.J. 
Brand Dielectrics, Inc., N. Windham, Conn. 
Brand-Rex Co., Willimantic, Conn .. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
British Insulated Callender's Cables, Ltd., 

London WC1B 30N, Eng. 
Burlington Opers. Div., Burlington, Mass. 
Cadilac Plastics & Chems., Detroit, Mich. 
Celanese Plastics Co., Newark, N.J. 
Celluplastics, Inc., Brockway, Pa. 
Central Plastics DislS., Chicago, III. 
Chemplast, Inc., Wayne, N.J. 
Continental Rubber Works, Erie, Pa. 
Dielectric Materials Co., Chicago, III. 
Electric Parts Corp., Georgetown, Ky. 
Electrical Insulation Co., Inc., Copiague, . 

N.Y. 
Engineered Plastics, Inc., Gibsonville, N.C. 
Franklin Fibre-Lamitex, Wilmington, Del: 
General Plastics Corp., Bloomfield, N.J. 
General Sci. Equip., Phila., Pa. 
Goodrich, B.F. Ind'i. Prods. Co., Akron, 

Ohio 
Hecht Rubber Corp., Jacksonville; Fla. 
lco/Rally. Palo Alto. Cal. 
lcore Electro-Plastics, Inc., Santa Clara, 

Cal. 
lcore, Inc., Santa Clara, Cal. . 
Ideal-Hellermann Can., Ltd., Ajax, Onl, 

Can. ! 
. Insulating Fabricators, E. Rutherford, N.J. 

Int'J: Wire & Cable, Chicago, III. 
Jodee Plastics, Inc" Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T.J., Inc., Carle PI., N.Y. 
Moore, Samuel & Co., Mantua, Ohio 
NaIVar Corp., Rahway, N.J. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Okonite Co., Ramsey, N.J. 
Polymer Corp., Reading, Pa. 
Port Plastics. Inc .• Montebello, Cal. 

. Precision Paper Tube Co., Wheeling, III. 
Puritan·Zep, EI Segundo, Cal. 
Raybestos-Manhattan; Inc., Bridgeport, 

Conn. ' 
Rehau Plastiks, Inc., Woodside, N.Y. 
Resdel Corp., Rio Grande, N.J. 
Resinite Corp. Div., Wheeling, III 
Royallnds, EI Segundo, Calif 
Ryerson, J.T. & Son, Inc., Chicago, III. 
Shainban, W.S. & Co., Los Angeles, Calif. 
Stevens Prods., Inc., E. Orange, N.J. 
Stone Ind'l. Corp., Washington, D.C. 
Superior Continental Corp., Hickory, N.C. 
Synthane Taylor Corp., Valley Forge, Pa. 
Taylor Elec., Howell, Mich. 
3M Co., Sl Paul, Minn. 
Trl-Point Inds., Inc., Commack, N.Y. 
Uniroyal, Inc., New York, N.Y. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Zeus Ind'l. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Platinum 
Engelhard Minerals & Chem~ Murray 

HIII,N.J. 
Uniform Tubes, Collegeville, Pa. 
Atomergic Chemetals, Carle Place, N.Y. I 
Bram Metallurgical-Chem., Phila., Pa. 
Improved Laminated Metal Co., 

Providence, R.I. 
Mackay, A.D., Inc.; New York, N.Y. 
Matthey Bishop Inc., Malvern, Pa. 
Metal Ceram, Inc., Ml Vernon, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Var-Lac·Oid Chemical Co., Elizabeth, N.J. 
Wilkinson Co., Westlake Village, Cal. 

Tubing, Porcelain 
Bram Metaliurglcal·Chem., Phila., Pa. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Ferro Corp., E. Uverpool, Ohio 
Lapp Insulator Div., Interpace Corp., 

LeRoy, N.Y. 
Maryland Lava Co., Bel Air, Md. 
Porcelain Prods. Co., Carey, Ohio 
Star Porcelain Co., Trenton, N.J. 
3M Co., Sl Paul, Minn. 
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Tubing, Precious Metal 
Engelhard MineralS & Chem" Murray 

Hili, N.J. 
Uniform Tubes, Coliagevllle, Pa. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Handy & Harman, New York, N.Y. 
Improved Laminated Metal Co., 

Providence, R.I. . 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
Matthey'Bishop Inc., Malvern, Pa. 
Metal Ceram, Inc., Ml Vernon, N.Y .. 
Omega Engrg., Inc., Stamford, Conn. 
Smith, Judson A. Co.: Boyertown, Pa. 
Var-Lac·Oid Chemical Co., Elizabeth, N.J. 
Wilkinson Co., Westlake Village, Cal. 

Tubing, Refractory Metal 
Uniform Tubes, Collegeville, Pa. 
Cleveland Refractory Metals Div., Solon, 
, Ohio 
Electrotools, Inc., Broadview, III. 
Fansteel Inc., N Chicago, III. 
Var·Lac-Oid Chemical Co., Elizabeth, N.J. 
Whittaker Corp" Los Angeles, Cal. 

Tubing, Rubber, Natural & 
Synthetic 

Markel, L. Frank & Sons, Norrfstown, 
Pa. 

Rye Inds., Inc., Mamaroneck, N.Y. 
Varflex Corp., Rome; N.Y ......... , ... P 2813 
Abesto Corp" Bloomfield, N.J. 
Aeroquip Corp.\ Jackson, Mich. ' 
Anchor Plastics Co Inc., Long Island City, 

N. Y. 
Atlantic India Rubber Co" Chicago,AlI. 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa, 
Continental Rubber Works, Erie, Pa. 
Darling, R:E. Co., Inc., -Tucson, Ariz. 
General Elee. Co., ·Cleveland, Ohio 
General Sci. Equip., Phila" Pa. ' 
Goodrich, B.F. Irid'l. Prods. Co" Akron, 
. Ohio 
Groendyk Mfg, Co., Inc" Buchanan, Va. 
Hecht Rubber Corp., Jacksonville, Fla. 
Ideal·Heliermann Can" Ltd., Ajax, Ont., 

Can. 
Kirkhill Rubber Co., Brea, Calif. 
Minisink Rubber Co., Inc., Unionville, NY. 
Mino, Rubber Co., Inc., Bloomfield, N.J. 
NaIVar Corp., Rahway, N.J. 
Pelmor Labs., Inc., New1own, Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Puritan-Zep, EI Segundo, Cal. 
Raybestos·Manhattan, Inc., Bridgeport, 

Conn. . 
Uniroyal, Inc., New York, N.Y. 
VWR Scientific, San, Francisco, Cal. 

Tubing, Shrinkable-See 
Tubing, Heat Shrinkable 

Tubing, Spaghetti 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Clmco Wire '& cable, Allendale, N.J. 

p 2996 
Daburn Elctms. & Cable Corp., Bronx, 

N,Y ................................................... P 3033 
Dearborn Wire & Cable Co., Rosemont; 

III. 
GC Elc!rns" Rockford, III. i 

Markel, L. Frank & Sons, Norristown, 
Pa ..................................................... · p 2812 

Transcon Mfg. Co., Dallas, Tex. 
p 3061,3062 

Varflex Corp., Rome, N.Y ............. P 2813 
Abasto Corp .. Bloomfield, N,J. 
Adam Spence Corp., Edison, N.J. 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa. 
Birnbach Co" Inc., Freeport, N.Y. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brand·Rex Co., Willimantic, Conn. 
Burlington Opers: Div., Burlington; Mass, 
Cadilac Plastics & Chems .. Detroit. Mich. 
Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne, N,J. 
Crane Packing Co., Morton Grove, III. 
Dielectric Materials Co., Chicago, III, , 
Fluoro PlastiCS, Phila" Pa. 
Franklin Fibre-Lamitex, Wilmington, Del. 
lco/Rally, Palo Alto, Cal. 
Insulating Fabricators, E. Rutherford, N.J·. 

Jodee Plastics, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T,J., Inc., Carle PI., N.Y, 
Maryland Lava Co., Bel Air, Md. 
NaIVar Corp., Rahway, N,J. 
Omega Engrg., Inc., Stamford, Conn. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Plastic Assocs., 'Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa, 
Port Plastics, Inc., Montebello, Cal. 
Royal'lnds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Stone Ind'L Corp., Washington, D.C. ' 
Superior Continental Corp., Hickory, N.C. 
Thermax Wire Corp" Flushing, N.Y. 
3M Co., SI. Paul, Minn, 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Zeus Ind'l. Prods" Raritan, N.J. 

Tubing, Spiral Wrap 
Amp Inc~ Harrisburg, Pa. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearbom Wire & Cable Co., Rosemont, 

III. 
Markel, L. Frank & Sons, Norrfstown, 

Pa. 
Pandult Corp., Tinley Pk., III. 
Perfection Mica Co., Bensenville, III. 
TransconMfg. Co., Dallas, Tex. .. p 3060 
Abesto Corp., Bloomfield, N.J. 
Aeroquip Corp., Jackson, Mich. 
Bimbach Co., Inc., Freeport, N,Y. 
Brandywine Fibre Prods. Co., Wilmington, 

Del. 
Budd Co., Philadelphia, Pa. 
Chemplast, Inc., Wayne, N.J. 
Co·Operative Inds., Inc., Chester, N.J . 
Franklin Fibre-Lamitex, Wilmington, Del. 
Higbie Mfg. Co., Rochester, Mich. 
lco/Rally, Palo Alto, Cal. 
lcore Electro·Plastics, Inc., Santa Clara, 

Cal. 
lcore, Inc., Santa Clara, Cal. 
ldeal-Hellermann Can., ltd., Ajax, Onl;, 

Can. 
Insulating Fabricators, E. Rutherford, N.J. 
Newman, M.M. Corp., Marblehead, Mass. 
Paramount Inds., Inc., Ft. Wayne, Ind. 
Port PlastiCS, Inc., Montebello, Cal. 
Precision Paper Tube Co., Wheeling, III. 
Resinite Corp. Div.,. Wheeling, III 
Shamban, W.S. & Co., Los Angeles, Calif. 
Stone Ind'i. Corp., Washington, D.C. 
Thermax Wire Corp., Flushing, N,Y. 
Zeus Ind'l. Prods., Raritan, N.J. 

Tubing, Tantalum 
Uniform Tubes, Collegeville, Pa. 
Associated Engrg. & Mfg, Corp., Glen 

Ridge, N.J. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem" Phila., Pa. 
Electrotools, Inc., Broadview, III. 
Fansteel Inc., N Chicago, III. 
Kawecki Berylco Inds., Inc., New York, 

N.Y, 
Mackay, A.D., Inc" New York, N.Y. 
Metal Ceram, Inc., MI. Vernon, N.Y. 
Norton Co., New1on; Mass. 
Superior Tube Co., Norristown, Pa. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 

Tubing, 'TFE-Also See Tubing, 
Spaghetti 

Alpha Wire Corp., Elizabeth, N.J. p 2995 
Clmco Wire & Ceble, Allendale, N.J. 

p 2996 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y ........ _ ..................... _ ...... _ .......... P 3033 
Dearbom Wire & Cable Co" Rosemont, 

III. . 

Markel, L. Frank " Sons, Norristown, 
Pa. .................................. _ ...... _ ........ p 2812 

Nat'l. Wire & cable, Los Angeles, Cel. 
Sevema Operation, East Orange, ·N.J. 
Standard Wire & Cable, Los Angeles, 

Cal 
Transcon Mfg. Co., Dallas, Tex ... p 3061 
Abesto Corp., Bloomfield, N.J. 
Aeroquip Corp., Jackson, Mich. 
Bentley-Harris Mfg. Co., Conshohocken, 

Pa. \ 
Birnbach Co.,'lnc., Freeport, N.Y, 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brand-Rex Co" WillimantiC, Conn. 

For addresses see YELLOW SECTION 

Brandywine Fibre Prods. ·Co., Wilmington, 
Del. 

Burlington Opers. Div" Burlington, Mass. 
Cadilac Plastics & ,Chems., Detroit, Mich. 
Central Plastics Dists., Chicago, III. 
Chemplast, Inc., Wayne, N.J. ' 
Crane Packing Co., Morton Grove, III. 
Dilectrix Corp.', Farmingdale, N.Y. 
Dixon Corp., Bristol, R.i. 
Electrical Insulation Co., Inc., Copiague, 
. N.Y. 
Fluoro Plastics, Phila., Pa. 
Franklin Fibre-Lamitex, Wilmington, Del. 
General Plastics Corp., Bloomfield, N.J. 
General Sci. Equip" Phila.; Pa. ' 
lco/Rally, Palo Alto, Cal. 
lcore .Electro-Plastics, Inc;, Santa Clara, 

Cal. 
lcore, Inc., Santa Clara, Cal. 
Insulating Fabricators, E, Rutherford, N.J. 
Jodee Plastics, Inc., Brooklyn, N.Y. 
Laminated Sheet Prods., Millbury, Mass. 
Long, T,J., Inc., Carle PI., N.Y, 
Norelcom Inds" Inc" Farmingdale, N.Y. 
Plastic Assocs., Inc., Inwood, N.Y. 
Polymer Corp., Reading, Pa. 
Port Plastics, Inc., Montebello, Cal. 
Raybestos-Manhattan, Inc., Bridgeport, 

Conn. 
Royal Inds, EI Segundo, Calif 
Shamban, W.S. & Co., Los Angeles, Calif. 
Sparta Mfg. Co., Dover, Ohio 
Thermax Wire Corp., Flushing, N.Y. 
3M Co., St Paul, Minn. 
Tri-Point Inds., Inc., Commack, N.Y, 
Zeus Ind'i. Prods., Raritan, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Tubing, Titanium 
Uniform Tubes, Collegeville, Pa. 
Atornergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
Electrotools, Inc., Broadvlew,.III. 
Mackay, A.D., Inc" New York, N.Y. 
Metal Ceram,lnc., Mt. Vernon, N.Y. 
Ryerson, J.T. & Son, Inc"Chicago, III. 
Superior Tube Co., Norristown, Pa. 
Var-Lac·Oid Chemical Co., Elizabeth, N.J. 
Whittaker Corp., Los Angeles, Cal. 

Tubing, Tungsten 
Associated Engrg, & Mfg. Corp., Glen 
i Ridge, N.J. 

Atomergic Chemetals, Carle Place, N.Y. 
Brarn Metallurgical-Chem., Phila., Pa. 
Electrotools, Inc., Broadview, III. 
Fansteel Inc., N Chicago, III. 
Mackay, A,D., Inc., New York, N.Y. 
Metal Cerarn, Inc.,MI. Vernon, N.Y. 
Ryerson, J.T. & Son, Inc., Chicago, ilL 
3M Co., SI. Paul, Minn. 
Var-Lac-Oid Chemical ,Go., Elizabeth, N.J. 

Tubing, Varnished Cambric 
Insulation-Also See Tubing, 
Spaghetti 

Dabum Elctms. & cable Corp., Bronx, 
N.Y. 

D8arborn Wire & Cable cO;, Rosemont. 
III •. 

GC Elctms., Rockford, III. 
Nat'l. Wire & Cable, Los Angeles, cal. 
Varllex Corp., Rome, No Y ......... :.. .. p 2813 
S<>'lIley-Harris Mfg. Co., Conshohocken, 

Pa, 
Birnbach Co" Inc., Freeport,'N.Y. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Brand·Rex Co., Willimantic, Conn. 
3M Co., SI. Paul, Minn. 

Tubing, Waveguide-See Vol 2 

Tubing, Zipper 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Deb"rn Elctms. " Cable Corp., Bronx, 

N.Y. 
Dea~m Wire & Cable Co., Rosemont, 

III. 
Brand DielectriCS, Inc., N. Windham, Conn. 
Ico/Rally, Palo Alto, Cal. . 
Metex Corp., Edison, N.J. 
S~amban, W.S. & Co" Los Angeles, Calif. 
Zippertubing Co., Los Angeles, Calif. 
Corning Glass Works, Lab. Prods. Dept, 

Corning, N.Y. . , 

Tuners, Mlcrowave-See Vol 1 

Tuners, TV & FM-See Vol 1 
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PRODUCT INDEX & DIRECTORY (Vol. 3) Wire, Asbestos Insulated 
Tuning Forks-See Vol 1 

Turntables, Recording & 
Transcrlptlon-See Vol 1 

Tweezers, Hand & Vacuum 
Clrcon corp., Goleta, Cal. 
Clauss Cutlery Co., Fremont, Ohio 

GC EJctrni., Rockford, III. 
p 2934,2935 

Jonard Incls. Corp., Bronx, N.V. ~ P 2941 
Air·Vac Engrg. Co., Milford, Conn. 
Elctm. Space Prods., Los Angeles, Cal. 
E.T.M. Corp., Monrovia, Calif. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander & Co., New York, N.Y. 
Hunter Tools, EI Monte, Calif 
Janel, Inc., Stirling, N.J. 
Keller, Hugo P., Inc., New York, N.Y. 
Larsen Importing Co., New York, N.Y. 
MacDonald & Co., Glendale, Calif. 
Miera Tech. Mfg., Inc., Worcester, Mass. 
Orbit Inds., San Luis ObiSpo, Cain. 
Scientific Inds., Inc., Mineola, N.Y. 
Techni~ Tool, Inc., Philadelphia, Pa. 
Telvee Instr. Co., Van Nuys, Cal. 
Vigor Tool Co., New York, N.Y, 

Twisters, Wlre-See Wire 
Twisters 

Twists, Wavegulde-See 
Bends & Twists, Microwave
Vol 1 

Uniroyal, ·Inc., New York, N.Y. 
Valcor Engrg. Corp., Kenilworth, N.J. 
Vanton Pump & Equip. CorP., Hillside, N.J. 
Vernay Labs., Yellow Springs, Ohio 

Valves, Servo-See Vol 2 

Valves, Solenoid-See Vol 2 

Valves, Vacuum-See Vol 1 

Vapor Cooling Systems, 
Vacuum Tube-See Vol 2 

Vapor Degreasers-See 
Machines, Vapor-Degreasing 
-Vol 1 

Varactors-See Diodes, 
Varactor-Vol 2 

Varistors-See Resistors, 
Voltage Sensitive· 

Varnish-See Insulating 
Compounds, Varnish 

Vehicle Guidance Systems 
(Industrial)-See Machines, 
Material Handling (Electronic 
Control)-VoI1 

Verification Systems, Tape
See Vol 1 

Wafer Fabrication, 
Semiconductor-See 
Semiconductor Wafer 
Fabrication-Vol 2 

Washers-See Fasteners 

Water Colis, Tube Cooling
See Vol 2 

Wave Soldering Equlpment"
See Soldering Equip, Printed 
Circuit 

Waveform Analyzers-See 
Analyzers, Waveform-Vol 1 

Waveguide-Coax Adapters-
See Vol 2 

Waveguides, Circular-
See Vol 2 

Waveguides, Flexible-
See Vol 2 

Wayeguldes, Rectangular
See Vol 2 

Waveguides, Rigld-See Vol 2 

Wave Tmps-See Filters, 
Antenna; Filters, Microwave; 
etc.-Vol 2 

VHF Equipment-S~~ Wax-See Insulating 
Typewriters, Input-Output (All Generators; Receivers; etc.- Compounds, Wax 

Types)-See Vol 1 Vol 1 

Ultrasonic Bonding Machines 
-See Machines, Ultrasonic 
Bonding-Vol 1 

Ultrasonic Cleaners-See 
Cleaners, Ultrasonic-Vol 1 

Ultrasonic Equip.-See 
Amplifiers; Analyzers; 
Controls, Indicators; Soldering 
Equip., etc.-Vol 1 

Ultrasonic Guns-See Vol 1 
Ultraviolet Inspection 

Lighting-Also See 
Mlcroscopes,Ultravlolet
See Vol 1 

Ultraviolet 
Spectrophotometers-See 
Spectrophotometers-Vol1 

Underwater Communication, 
Detection, Navigation, etc. 
Equlpment-See Vol 1 

Urea Formaldehyde-See 
Plastic Raw Materials 

Vacuum Equip., Deposltion
See Depositiion Equip., 
Vacuum-Vol 1 

. Vacuum Fluorescent Readout 
Tubes-See Tubes, Readout 
-Vol 2 

Vacuum Indlcators-See 
Indicators, Vacuurn---:-Vol1 

Vacuum Parts-Handling Tools 
-See Tools, Parts-Handling, 
Vacuum Operated 

Vacuum-Tube Voltmeters-
See Meters, Vacuum-Tube 
Volt-Vol 1 

Valves, Cryogenic-See Vol 1 
Valves, Epitaxial Reactor-

See Vol 1 
Valves, Nonmetallic 
Fluorocarbon Co., Anaheim, Cal. 
Fox Valve Dev. Co., Inc., Hanover, N.J. 
Lunkenheimer Co., Cincinnati, Ohio 
Pennwalt Corp., Phila., Pa. 
Sethco Mfg. CorP., Freeport, N.Y. 
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Vibration Analyzel'S-See 
Analyzers, Vibration-Vol 1 

Vibration Measurement 
Instruments-See'Meters, 
Vibration-Vol 1 

Vibration M()unts-See 
Mounts, Shock & Vibration 

Vibration Test Systems-Also 
'See Services, 
Environmental Test-
See Vol 1 

Vibrating Capacitors-
See Vol 2 

Vibrators (Frequency 
Converting)-See Vol 2 

Video Analyzers-See 
Analyzers, Video-Vol 1 

Vidicon Tubes-See Tubes, 
TV Camera Pickup-Vol 2 

Viewing Hoods, Cathode Ray 
Tube 

Hewlett.packard, Palo Alto, Cal 
Tektronix, Inc., Beaverton, Ore. . 
Jan Hardware Mfg. Co., Inc., Long . Island 

City, N.Y. 

Vinyl Compounds-See Plastic 
Raw Materials . 

Viscosity Indicator&-see 
Indicators, Viscosity-Vol 2 

Visual Control Boards, Charts 
& Graphs-See Boards, 
Graphic,Visual Control-Vol 1 

VLF Equipment-See 
Receivers; Transmitters; etc. 
-Vol 1 . 

Voltage Comparators-See 
Comparators, Voltage-Vol 1 

Voltage Regulators-See 
Regulators & Stabilizers, 
Voltage-Vol 1 

Voltage Source-See Vol 1 

Voltmeters-See Meters, Volt 
-Vol 1 

Weatherstrip, Electronic 
Chomerics, Inc., Woburn, Mass. 
Hecht Rubber Corp., Jacksonville, Fla. 
Metex Corp., Edison, N.J. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa' 

Barbara, Cal. 

Welding Equip. & 
Access.-Also See Controls, 
Welding; Tlmers,Weldlng
See Vol 1 

Welding Equip., . 
Semiconductor Devices-
See Vol 1 

Welding & Refining Equip., 
. Electron Beam-See Vol 1 

Whip Antennas-See 
Antennas, Mobile-Vol 1 

Whlteprlnt Machines 
Blu-Ray Inc., Essex, Conn. 
HJS Engrg. Co., Park Ridge, III. 
Rotolite, Teledyne Co., Stirling, N.J. 

Wind Direction Indicators--
See Indicators, Wind 
Direction-Vol 1 

Wind Speed Indicators-See 
Indicators, Wind Speoo..:.. 
Vol l' 

Windings, Transformer 
Automatic Coil, New. Hyde .Pk., N.Y, 
Dale Elctrna., Inc., Yankton, S.D. 
Del Elctrna. Corp., Mt. Vernon, N, V. 
Douglas Randall Dlv" Pawcatuck, Conn. 
Solid State Elctms., Sepulveda, Cal 
A.P.W. Co., .Inc., Rockaway, N.J. 
Bieron Elctrns. Co., Canaan, Conn. 
Device Seals, Inc., Sun Valley, Calif. 
Electro-Pacific, Inc., Goleta, CaIH. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. COilS, Springfield, Mass. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Keiser'S Inds., Inc., Mt. Holly Springs, Pa. 
Nat'l. Coil Co., Dquglas, Ariz. 
Piconics Inc., Tyngsboro, Mass. 
Precision Inc., MinneapoliS, Minn 
Ramm Rectifier .Co., Inc., Bronx, N.Y. 
Raytheon Co., Waltham, Mass. 
Rho Engrg. Co., Los Angeles, Cain 
SKG Assocs., Inc., Boston, Mass. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Trindl Prods., Inc., Chicago, III. 

For.addresses see YELLOW SECTION 

Tur·Bo Jet Prods. Co., Inc., Rosemead, 
Calif. 

Windows, Infrared-See Vol 1 

Windows, Pressure Type-
See Vol 1 

Windows, Shleled 
Franklin Fibre-Larnitex, Wilmington, Del. 
Herley Inds., Inc., Syosset, N.Y. 
Metex Corp., Edison, N.J. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. 
0& S Research, Inc., Riverton, N.J. 
Penberthy Div., Seattle, Wash. 
Technical Wire Prods., Inc., Cranford, NJ 

Windows, Waveguide-
See Vol 2 

Wire, Antenna (All Types) 
Alpha Wire Corp., Elizabeth, N.J. 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 
'111. 
GC Elctrns., Rockford, Ill. 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Loa Angeles, 

Cal. . I 

Victor Wire & Cable, LA., Cal 
American Elec. Cable Co., Holyoke, Mass. 
Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co .. leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.I. 
Carol Cable Co. W.; Compton, Cal. 
Coleman Cable & Wire Co., River Grove, 

III. 
Columbia Wire Prods. Co., Chicago, III. 
Copperweld Steel Co., Glassport, Pa. . 
Finney Co., Bedford, Ohio 
Hackensack Cable Corp., Hackensack, 

N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
IE Mfg. Co., Chicago, III. 
Miller Elec. Co., Woonsocket, R.I. 
New England Elec. Wire, Lisbon, ~H. 
Plastic Wire & Cable Corp .. Jewett City, 

Conn. 
Plastoid Corp., Long Island City, N.Y. 
Rohn Mfg. Co., Peoria, III. 
Siemens Corp., Camps. Dlv., Iselin, N.J. 
Superior Insulated Wire Corp., Stony 

Paint, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tri-State Elctrns. Corp., Camden, N.J. 

Wire, Asbestos Insulated 
Alpha Wire Corp" Elizabeth, N.J. 
Consolidated Wire & Assoc. Corps., 

Chicago, Ill. 
Dearborn Wire & Cabla Co., Rosemont, 

III. 
Manhattan Elec. Cable Corp.,. Brooklyn, 

N.Y. . 
Saxton Prods., Congers, N,Y. 
Standard Wire & Cable, Loa Angeles, 

Cal. 
Victor Wire & Cable, LA., Cal. 
Anacondia Wire and Cabie Co., New York, 

N.Y. .' . 
Cerro Corp., New York, N.Y. 
Cerro Wire & Cable Co., New' Haven, 

Conn. 
'Coleman Cable & Wire Co." River Grove, 

III. 
Columbia Wire Prods. Co., Chicaljo, III. 
Continental Wire & Cable, York, Pa. 
Driver, Wilbur B. Co., Newark, N.J. 
General Elec., Bridgeport, Conn 
Hatfield Wire & Cable DIY., Linden, N.J. 
Lewis Engrg, Co., NaugatUck, Conn. 
Magnet Wire, Inc., New York, N.Y. 
Miller Elec. Co., Woonsocket, R.I. 
Pyco, Inc., Penndel, Pa. 
Revere Elctm .. Dlv., Wallingford, Conn. 
Rhode Island Insulated Wire Co., 

Cranston, R.I. 
Richards Arklay S., Newton Highlands, 

Mass. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal. 
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Wire, Asbestos Insulated (cont'd) 
,Thermotronlc Devices, Inc" 

Conshohocken, ~a. 
United States SI99I Corp., Pittsburgh, Pa. 

Wire, Bare, Aluminum 
Consolidated Reactive Metals, 

Mamaroneck, N.Y. 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Saxton Proda~ Congers, N.Y. 
Victor Wire & cable, L.A., caL 
Alloys UnlimHed, Inc:. Encino, Calif. 
. Aluminum Co. America, Pittsburgh, Pa. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
ARC Prods. Div., Chicago, ill. 
Asco Wire & Cable Co .. Bridgeport, Conn. 
Atomergic Chemetals, Carie Place, N.Y. 
Bram Metailurgical~Chem., Phila., Pa,. 
British Insulated Callender's Cables, Ltd., 
London WCtB 3QN, Eng. 

California Fine Wire, Grover City, Cal. 
Chase Metal Servic9 Div., Clevelan~, Ohio 
City Chemical Corp., New York, N.Y. 
Cohn, Sigmund, Mt. Ve(l1on, N.Y. 
Coleman Cable & Wire Co., River Grove, 

ill. 
Cooper ,Joseph B. & Sons, Inc., New 

York, N.Y. 
Elctrn. Space Prods., Los Angeles, Cal. 
Essex Int'l., Inc., Fort Wljyne, Ind. 
Essex Int'l., Inc., Marion, Ind. 
Haas Precision Industries, Grosse POirite 

WQods .. Mich: ' 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Kentucky E1ctrns., Owensboro, Ky. 
Leico Inds., Inc., New York, N.Y. 
LHtie Falls Alloys, Inc., Paterson, N.J~ 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York," N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Cerarn, Inc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks, Conn 
Nesor Alloy Corp., W. Caldwell, N.J. 
Permaluster, Inc., Burbank, Calif. ' 
REA Magnet Wire Co., Ft. Wayne, Ind. ' 
Rome Cable, Rome, "!.Y. , 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
Technical Wire Prods:, Inc .. Santa 

Barbara, Cal. 
Unibraze Corp, WhHe Plains, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var-lac·Oid Chemical Co., Elizabeth, N.J. 
Wilkinson Co., Westlake \tillage, Cal. 
York, Otto H. Co., Inc., W. Orange, N.J. 
York Wire Co., Clifton, N.J. 

Wire, Bare, Beryllium Copper 
Consolidated Wire & AaSQC. Corps., 

Chicago, III. 
Engelhard Minerals & Chem., Murray 

HIII,N.J. 
Associated,Engrg. & Mfg. Corp:, Glen 

Ridge, N.J. 
Bram Metallurgical-Chern., Phlla., Pa. 
British Insulated Callender's Cables, Ltd., 

London WCtB 3QN, Eng. 
Brush Beryllium Co., Cleveland, Ohio 
California Fme Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Driver, Wilbur B. Co., Newark; N.J. 
Elctm. Space Prods., Los Angeles, cal. 
Haas PreciSion Industries, Grosse Pointe 

Woods .. Mich. 
HamlitonWatch Co., Lancaster, Pa. 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. ' . 
LHtie FailS Alloys, Inc., Paterson, N.J. 
Macksy, A.D., Inc., New York, N.Y. 
Metal Ceram,lnc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nesor Alloy Corp., W.,Caldwell, N.J. 
Unlbraze Corp, White Plains, N.Y. , 
Var-lac-Oid Chemical Co., Elizabeth, N.J. 
Wilkinson Co., Westlake village, Cal. 

Wire, Bare, Bra88 
Daburn Elctrns. & CBbIe Corp., Bronx, 

N.Y.' ' 
Anaconda American Brass Co., 

Waterbury, Conn. 
Bram Metallurglcal-Chem., Phlla., Pa. 

British Insulated Callender's Cables,Ltd., 
London WCtB 3QN, Eng. ',' 

Brookfield Wire Co., Inc., Brookfield, Mass. 
Califomia Fine Wire, Grover City, Cal. 
carro Corp., New York, N.Y. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chase Metai Service Div., Cleveland, Ohio 
Haas Precision Industries, Grosse Pointe 

Woods .. Mich. 
Helenor Metais Corp."Tuckahoe, N.Y. 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Little Falls Alloys, Inc., Paterson, N.J. 
Mackay, A.,D., Inc., New York, N.Y. ' 
Metal caram, Inc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks" Conn 
Nesor Alloy Corp., W. Caldwell, N.J., 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Revere Copper & Brass; Inc., New York, 
N.Y.' 

Steel Heddle Mfg. Co., Philadelphia, Pa. 
Unibraze Corp, White Plains, N.Y. 
Wilkinson Co .. Westlake Village, Cal. 
York, Otto H. Co., Inc., W. Orange, N.J. 

Wire, Bare, Columbium 
Atomergic C~metels, Carle Place, N.Y. 
Bram Metallurglcill-Chem., Philli., Pa: 
City Chemical Corp., New York, N.Y. 
Cross, H. Co., Weeha!"ken, N.J. 
Fansteellnc., N Chicago, ill. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Mackay, A.D.,lnc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Var-lac-Oid Chemical Co., Elizabeth, N.J. 

Wire, Bare, CompOSite Metals 
Consolidated Reacllve Metals, 

Mamaroneck, N.Y. 
Consolidated Wire & Assoc. Corps~ 

Chicago, III. , 
Engelhard Minerals Ii' Chem., Murray 

Hili, N.J. ' 
California Fine Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
General Elec. Co., Cleveland, Ohio 
Hudson Wire Co, Ossining, N Y 
Internatiorial Wire Prods., WYCkoff, N.J: 
Kester Solder Co. Chicago, ill. 
Materials Resch. Corp., Orangeburg, N.Y. 
Richards Arklay S., NeWton Highlan~s, 

Mass. 
Semi AlloYS, Inc., Mt. Vernon, fiI.Y.' 

Wire, Bare, Copper 
Alpha Wire Corp., Elizabeth, N.J., 
Cities Svc. Co., Cl)ester, N.Y. 
Consolidated Wire ,& Assoc. Corps., 
, Chicago, III. ' 
Dabum Elctrna:. & Cable Corp., Bronx, 

N.Y. I 
Dearborn Wire & cable Co., Rosemont, 
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Manhattan Elec. Cable Corp., Brooklyn, 

N.Y. 
Saliton prods., Congera, N:Y; , , 
Standard Wire & Cable, Los Angeles, 
Cal. 

Victor Wire & Cable, L.A., Cal. 
Alpha Metals, Inc., Jersey City. N.J.' 
Anaconda Wire and Cable Co., New York', 

N.Y. 
Asco Wire & Cable Co., Bridgeport; Conn. 
Atomergtc Chemet8ls, Carle Place, N.Y. 
Berkshire Elec. Cable Co .• Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Bram Metallurgical-Chern., Phila., Pa. 
British Insulated Callender's Cables, ltd., 

London WCtB 3QN, Eng. 
Califomia Fine Wire, Grover City, Cal. 
Cerro Corp., New York, N.Y. 
Chase BrasS & COpper Co., Cleveland, 

Ohio ' 
Chase Metlil Service Div., Cleveland, Ohio 
City Chemical Corp., New York, N.Y. . 
Coleman Cable & Wire Co., River Grove, 

III. 
Columbia Wire ,ProdS. Co:, Chicago, III. 
Elctrn. Space Prods., Los Angeles, Cal. 
Essex Int'l, Inc., Sycamqie, III. 
Essex Inl'l., Inc., Fort Wayne, Ind. 
Essex Inl'l.. Inc .• Marion', Ind. 
Helenor Metals Corp., Tuckahoe, N.Y. 
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Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire' Co; Ossining, N Y 
Int'l. Wire & Cable, ChiCago, III. 
International Wite Prods., Wyckoff, N.J. 
Kentucky Elctrns., Owensboro, Ky. 
LBico Inds., Inc., New Yorl<, N.Y. 
Macksy, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y; 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale,N.J. 
Montgomery Co, Windsor Locks, Conn 
Nesor Alloy Corp., W. Caldwell, N.J. 
New England Bec: Wire, Lisbon, N.H. 
Okonite Co., Ramsey, N.J. 
Omega Engrg., Inc., Stamford, Conn, 
Pace Wire & Cable Corp., OceanSide, 

N.Y. 
Philips Elmet Corp., Lewiston, Me., 
Prestolite Wire & Cable, Port Huron, Mich. 
REA Magnet Wire Co., Ft. Wayne, Ind .. 
Richards Arklay S .• Newton Highlands, 

Mass. 
Rome Cable, Rome, N.Y. 
Semi Alloys, Inc., Mt Vernon, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Spargo Wire Co., Rome, N.Y., 
Steel Hedqle Mfg. Co., Phiiadelphia;Pa. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Tri-State Elcirns. Corp., Camden, N.J. 
Unlbraze Corp, White Plains, N.Y. 
United American Metals Div." Brooklyn, 

N.Y. ' 
United Minerai & Chem. Corp., New York, 

N.Y. 
Viking Wire Co., Inc., Danbury, Conn. 
Western Gold & Platinum Co .• Belmont, 

Cal. 
Wilkinson Co., Westlake Village, Cal. 
York, Otto H. Co., Il)c., W. Orange, N:J. 

Wire, Bare, Copper-Clad . 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Dabum Elctms. & Cable Corp., Bronx, 
, N.Y. 
Dearborn Wire & cable Co., Rosemont, 
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Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles; 

cal. 
Victor Wire & cable, L.A., cal. 
Alpha Metals, Inc., Jersey City, N.J. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Associated Engrg. &. Mfg. CorP., Glen 

Ridge, N.J. • 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Brookfield Wire Co., Inc., Brookfield, Mass. 
California Fine Wire. Grover City, Cal. 
Columbia Wire Prods. Co .• Chicago. III. 
Copperweld Steel Co., Glassport, Pa. 
Crown Metal Products Co:, Wyano, Pa. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
GTE Sylvania Inc., Warren, Pa. 
Holyoke Wire & Cable; Holyoke, Mass. 
Hudson Wire Co, Ossining,' N Y 
Improved Laminated Metal Co., 

Provid9jlce, R.I., . 
International Wire Prods., Wyckoff, N.J. 
Kentucky Elctrns., Owensboro, Ky. ' 
Macksy, A.D" Inc., New York, N.Y. 
Magnet Wire, Inc., New, York, N.Y. 
Metai Ceram, Inc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks. Conn 
Nat'l-Standard Co., Niles, Mich. 
Nesor Alloy Corp., W .. Caldwell, N.J: 
Semi Alloys, Inc., Mt. Vllrnon, N.Y. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
UnHed American Metals Div., Brooklyn, 

N.Y. 

'Wire, Bare, Fine; 'Specialties 
Consolidated ReaCtive' Metals, 

Mamaroneck, N.y ......................... p 3014 
Dabum Efctms.& Cable Corp., Bronx, 

N.Y. 
Engelhard Minerals & Chern.,.Murray 

Hill, N.J. 
Standard Wire & Cable, Los Angeles, 

Cal. . 
Victor Wire & Cable, L.A., cal , 
'Alpha Metals, Inc., Jersey cn" N.J. 

Belden CorP., Chicago, III. 
Birnbech Co., Inc., Freeport, N.Y. 
Brarn Metaliurgical:Chem., Phlla.,Pa. 
Brookfield ,Wire Co.; Inc., BroOkfield, Mass. 
California Fine Wire, Grover City, Cal. 
Cerro Corp., New York; N.Y: 
Cohn, Sigmund, Ml Vernon, N.Y. 
Colonial Alloys, Phlla., Pa. 
Columbia Wire Prods. Co., ChiCago, III. 
Cooper,' Joseph B. & ,Sons, Inc., New 

York, N.Y,' , 
Copperweld Steel Co., Glassport. Pa. , 
Driver, Wilbur B. Co., Newark, N.J. 
Essex Int'I",lnc .• FOrt Wayne, Ind. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
GTE Sylvania Inc .• Warren, Pa. 
Haas Precision Industries" Grosse Pointe 

Woods .. Mich. ' . 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Kawecki Berylco Inds., Inc., New York, 
N~, . . 

Kentucky Elctms., Owensboro, Ky. 
Leico Inds., Inc., liIew York, N.Y. 
Little Falls Alloys, Inc., Paterson, N.J. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, NN. : 
Materials for Elctrns., Inc., Jamaica, ·N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Micro Contacts'lnc., Hicksville, N.Y. 
Molecu·Wire Corp., Farmingdale, N.J. 
Montgomery, Co, Windsor Locks, Conn 
Mullard, Inc., Farmingdale, N.Y. 
Nat'l·Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell, N.J. 
New England Elec. Wire, Lisbon, N.H. 
Ney, J.M. Co., Bloomfield, Conn. 
Permaluster, Inc .• Burbank, Calif .. 
Philips Elmet Corp., Lewiston, Me., ' 
Porter, HK. Co., Inc., Pittsburgh, Pa. 
Semi AllOyS, Inc., Mt. Vernon, N.Y. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
United American Metlils Div., Brooklyn, 

N.Y. 
United Mineral &,Chem. Corp., New York, 

N.Y. 
Viking Wire Co., Inc., Danbury, Conn.' 
Wilkinson Co., Westlake Village, Cal. 
York, Otto H.Co.,·lnc., W. Orange, N.J. 
York Wire Co .• Clifton, N:J. 

Wire, Bare; Gold & 
Gold·Plated 

Consolidated Reactive Metals, 
Mamaroneck, N.Y ........ _ .............. p 3014 

Dabum ElctrJ!!l. & cable Corp~ Bronx, 
N.Y. 

Engelhard Minerals & Chern., Murray 
HiII,N.J.' . 

Standard Wire & Cable, los Angeles, 
Cal. , 

VIctor Wire & Cable, L.A., Cal. 
Alloys Unlimited, Inc., Encino, Calif. 
Alpha Metels, Inc., Jersey City, N.J. 
Bram Metaliurglca!:Cheril., Pllila., Pa. 
.California Fine Wire, Grover Cn" Cal. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
,Cooper, Joseph B. & Sons, 'Inc., New 

York,N.Y. " '. 
Elctrn. Space Prods., Los Angeles, C,al. 
'General Elec. Co., Cleveland, Ohio 
GTE Sylvania,·lnc .. Towanda"Pa. 
GTE Sylvania Inc" Warren, Pa. 
Haas Precision Industries, Grosse Poiilte 

Woods .. Mich., ,., 
Handy & Harman, New York, N.Y. 
Hudson Wire Co, Ossining, N Y 
Improved laminated MetelCo., 

Providence, R.t 
.International Wire Prods., Wyckoff, N.J. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Kentucky Elctrns .• Owensboro, Ky. 
Mackay, A.D.,'lnc., New'York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matthey Bishop Inc.; Malvern, Pa. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Molecu·Wire Corp:; Farmingdale, N.J. 
Nasor Alloy Corp., W. Caldwell, N.J. 
New England Elec. Wire, Lisbon, N.H. 
Ney, J.M.-Co., Bloomfield, Conn. 
Philips Elmet Corp., Lewiston; Me. 
Semi Alloys, 'Inc., Mt: Vernon, N.Y. 
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UnRed American Metals Div .• Brooklyn. 

N.Y. 
Var-Lac-Oid Chemical Co .• Elizabeth. N.J. 
Western Gold & Platinum Co., Belmont, 

Cal. 
Wilkinson Co., Westlake Village, Cal. 
Williams Precious Metal Div., Buffalo, N. 

Y. . 
York Wire Co., Clifton, N.J. 

Wire, Bare, Molybdenum 
Victor Wire • Cable, L.A., Cal. 
Alpha Matals, Inc., Jersay CRy, N.J. 
Assoclated Engrg. & MIg. Corp., Glen 

Ridge, N.J. . 
Atomargic Chematals, Carle Place, N.Y. 
Bram Metallur9;caI-Chem., PhiIa., Pa. 
California Rne Wire, Grover CRy, Cal. 
CRy Chemical Corp., New York, N.Y. 
Cross, H. Co., Weehawken, N.J. 
Elctm. Space Prods., Los Angeles, Cal. 
Fansteellnc., N Chicago, III. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
Leico Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc:, New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Caram, Inc., Ml Vernon, N.Y. 
Philips Elmet Corp., Lewiston, Me. 
Seml Alloys,.lnc., Mt Vernon, N.Y. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
United Mineral & Chern. Corp., New York, 

N.Y. . 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Westinghouse EIec., Bloomfield, N. J. 

Wire, Bare, Nickel 
Dabum E1ctma. • C8bIe Corp., Bronx, 

N.Y. 
VIctor Wire • Cable, .L.A., Cal. 
Alpha Metals,lnc., Jersey CRy, N.J. 
Bram Metallurgical-Chem., Phila., Pa. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN, Eng. 
Brookfield Wire Co., Inc .. Brookfield, Mess. 
California Rna Wire, Grover CRy, Cal. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Haas Precision Industries,. Grosse Pointe 

Woods .. Mich. 
Hamilton Watch Co., Lancaster, Pa. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wlra Co, OSSining, NY· 
Huntington Alloy Products DiY., Huntington, 

W.Va. 
International Wire Prods., Wyckoff, N.J. 
Kawackl Barylco IntIS., Inc., New York, 

N.Y. 
Kentucky Elctms., Owensboro, Ky. 
LBico Inds., Inc., New York, N.Y. 
Uttle Falls Alloys, Inc., Paterson, N.J. 
Magnet Wire, Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Montgomery Co, Windsor Locks, Conn 
Porter; H.K. Co., Inc., Pittsburgh, Pa. 
Richards Arklay S., Newton Highlands, 

Mass. . 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Westinghouse Elec., Blairsville, Pa. 
WIlkinson Co., WestiakeVillaga, Cal. 
York, OltO H. Co., Inc., W. Orange, N.J. 
York WIre Co., Clifton, N.J. 

Wire, Bare, Nlckel-Chrome 
ConsoIIcIated WIre .. A .. ac. Corps., 

Chlc8go, 10. 
DUum E1ctm ... Cable Corp., Bronx, 

N.Y •. 
Bram Metallurgical-Chem., Phila., Pa. 
Brookfield Wire co., Inc., BrOOkfield, Mass, 
California FII18 Wire, Grover City, Cal. 
Cohn, SIgniund, Ml Vernon, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Haas Precision Industries,. Grosse POinte 

Woods .. Mich. 
Hamllton Watch Co .. Lancaster, Pa. 
Huntington Alloy Products DiY., Huntington, 

W.Ve. 
International. Wire Prods., Wyckoff, N.J. 
Kentucky EIctrns., Owensboro, Ky. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., NeW York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., MI. Vernon, N.Y. 
MoIecu-Wlre Corp., Farmingdale, N.J .. 
Neaor Alloy Corp., W. Caldwell, N.J. 
Omega Engrg., Inc., Stamford, Conn. 

Portar, H.K. Co., Inc., Pittsburgh, Pa. 
Reliance Div., Massillon, Ohio 
Republic Steel Corp, Cleveland, Ohio 
Westinghouse Elec., Blairsville, Pa .. 
York Wire Co., Clifton, N.J. 

Wire, Bare, Nickel-Clad 
COpper 

ConsoUdated Wire .. Assoc. Corps., 
Chicago, III.· 

Dsburn Elctrn ... Cable Corp., Bronx, 
N.Y. . 

Daarbom Wire. Cable Co., Rosemont, 
III. 

Engelhard Minerals'" Chem., Murray 
HiD, N.J. 

Standard Wire'" cable, Los Angeles, 
cal. 

VIctor Wire .,. Cable, LA., Cal. 
Alpha Metals, Inc., Jersey City, N.J. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Bram Metallurgical-Chern .. Phila., Pa. 
Califomia Fme Wire, Grover City. Cal. 
GTE Sylvania Inc., Warren. Pa. 
Hamilton Watch Co., Lancaster, Pa. 
Hudson Wire Co, Ossining, N Y 
Improved laminated Metal Co., 

Providence, R.I. 
International Wire Prods., Wyckoff, N.J. 
Kawecki· Barylco Inds., Inc., New York, 

N.Y. 
Kentucky Elctrns., Owensboro, Ky. 
Uttle F,alls Alloys, Inc., Paterson, N.J. 
Magnet Wire, Inc., New York, NY. 
Metal Ceram, Inc., MI. Vernon, NY. 
Molecu-Wire Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks, Conn 
Nasar Alloy Corp., W. Caldwell, N.J.· 
Portar, H.K. Co., Inc., Pittsburgh, Pa. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 

Wire, Bare, Phosphor Bronze 
Alpha Wire Corp~ Elizabeth, N.J. 
Consolidated Wire. Assoc. Corps., 

Chlcago,lII. 
Daburn Elctrn ... Cable Corp., Bronx, 

N.Y. 
saxton Prod .. , Congers, N.Y. 
Standard Wire. Cable, Los Angeles, 

CaL 
Victor Wire .,. Cable, L.A., Cal. 
Anaconda American Brass Co., 

Waterbury, Conn. 
Blmbacl1 Co., Inc., Freeport, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
British Insulated Callender'S Cables, Ltd., 

London WC1B.3QN, Eng. 
California Fine Wire, Grover City, Cal. 
Chase Brass & Copper Co., Cleveland, 

Ohio 
Chase Metal Service Div., Cleveland, Ohio 
·Cohn, Sigmund, MI. Vernon, N.Y. 
Driver, Wilbur B. Co.; Newark, N.J. 
Haas Precision Industries, Grosse Pointe 

Woods" Mich. 
Helenor Metals Corp., Tuckahoe, N.Y. 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Kentucky Elctms., Owensboro, Ky. 
Liltle Falls Alloys, Inc., PatersOn, N.J. 
Mackay, A.D., Inc., New York, N.Y. 
Meterlals Resch. Corp., Orangeburg, N.Y. 
Metal Caram, Inc., Mt. Vernon, N.Y.· 
Molecu-Wlre Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks, Conn 
Nesor Alloy Corp., W. Caldwell, N.J. 
New England Elec. Wire, Lisbon, NH 
Porter, H.K. Co" Inc., Pittsburgh, Pa. 
Reliance Div., MasSillon, Ohio 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
Unibraze Corp, White Plains, N.Y. 
Wilkinson Co., Westlake Village, Cal. 

Wire, Bare, Platinum 
Consolidated Reactive Metals, 

Memaroneck, N.Y. 
ConSOlidated Wire. Assoc. Corps., 

ChlcagO,III. 
Engelhard Minerals. Chem., Murray 
HII~ N.J ......... , ................................. P 2817 

Engelhard Minerals .,. Chemicals Corp., 
Union, N.J ...... _ ............................. p 2817 

Victor Wire •. Cable, L.A.; Cal. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
CalHomia Fine Wire, Grover City, Cal. 

City Chemical Corp., New York, NY. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Elctrn. Space Prods., Los Angeles, Cal. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Haas Precision Industries, Grosse Pointe 

Woods" Mich. 
Hamilton Watch Co., Lancaster, Pa. 
Handy & Harman, New York, N.Y. 
Improved Laminated Metal Co., 

Providence, R.I. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Leico Inds., Inc., New York, N.Y. 
Lewis Engrg. Co., Naugatuck, Conn. 
Mackay, A.D., Inc., New York, NY. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Matthey Bishop Inc., Malvern, Pa. 
Metal Ceram, Inc., MI. Vernon; N.Y. 
Molecu,Wire Corp., Farmingdale, N.J. 
Ney, J.M. Co., Bloomfield, Conn. 
Omega Engrg., Inc., Stamford, Conn. 
Pyco, Inc., Penndel, Pa. 
Richards Arklay 5., Newton Highlands, 

Mass. 
Semi Alloys, Inc., MI. Vernon, N.Y. 
United American Metals Div., Brooklyn, 

N.Y. ' 
United Mineral & Chem. Corp., New York, 

NY. 
Var-lac-Oid Chemical Co., Elizabeth, N.J. 
Western Gold & Platinum Co., Belmont, 

Cal. 
Wilkinson Co., Westlake Village, Cal. 
Williams Precious Metal Div., Buffalo, N. 

Y. . 

Wire, Bare, Silver-Plated 
Consolidated Reactive Metals, 

Mamaroneck, N.Y. 
Consolidated Wire .,. Assoc. Corps., 

Chicago, ilL 
Daburn Elctrns ... Cable Corp., Bronx, 

N.Y. 
Dearbom Wire'" Cable Co., Rosemont, 

III ....................................................... p 3023 
Engelhard Minerals'" Chem., Murray 

Hili, N.J. 
Saxton Prods., Congers, N.Y. 
Standard Wire'" Cable, Los Angeles, 

Cal. . 
Victor Wire. Cable, L.A., Cal •.. 
Alpha Metals, Inc., Jersey City, N.J. 
Bram Metallurgical-Chem., Phila., Pa. 
Brookfield Wire Co., Inc., Brookfield, Mass. 
California Fine Wire, Grover City, Cal. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Essex Int'l, Inc., Sycamore, III. 
General Elec. Co., Clevel.and, Ohio 
GTE Sylvania, Inc., Towanda, Pa. 
GTE Sylvania Inc., Warren, Pa. 
Haas PreCision Industries, Grosse Pointe 

Woods .. Mich. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
Improved Laminated Metal Co., 

Providence, R.I. 
International Wire Prods., Wyckoff, N.J. 
Kentucky Elctrns., Owensboro, Ky. 
Uttle Falls Alloys, Inc., Paterson, N.J. 
Mackay, A.D., Inc., New York, NY. 
Magnet Wire, Inc., New York, NY. 
Metal Ceram, Inc., MI. Vernon, N.Y. 
Molecu-Wlre Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks, Conn·· 
Nesor Alloy Corp.; W. Caldwell, N.J. 
New England Elec. Wire, Ustion, N.H. 
Philips Elmet Corp., Lewiston, Me. 
Semi Alloys, Inc., Mt. Vernon, NY. 
Steel Heddle Mfg. Co., Philadelphia, Pa 
York, Otto H. Co., Inc., W. Orange, N.J. 

Wire, Bare, Stainless-Steel 
Consolidated· Wire .,. Assoc. Corps., 

Chicago, III. 
Dsburn Elctrns • .,. Cable Corp~ Bronx, 

N.Y. 
Victor Wire • Cable, LA., Cal. 
Armco Steel Corp., Baltimore, Md. 
Berkley & Co., Spirit Lake, Iowa 
Bram Metallurgical-Chem., Phila., Pa. 
British Insulated Callender's Cables, Ltd., 

London WCl B 3QN, Eng. 
Brookfield Wire Co., Inc., Brookfield, Mass. 
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Wire, Bare, Titanium 
California Fine Wire, Grover City, Cal. 
Chase Metal Service Div., Cleveland, Ohio 
Driver, Wilbur B. Co., Newark, N.J. 
Essex Inl'l., Inc., Fort Wayne, Ind. 
GTE Sylvania Inc., Warren, Pa. 
Haas Precision Industries, Grosse Pointe 

Woods .. Mich. 
Hamilton Watch Co., Lancaster, Pa. 
Hudson Wire Co, Ossining, N Y 
International Wire Prods., Wyckoff, N.J. 
Kentucky Elctrns., Owensboro, Ky. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nat'l-Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell, N.J. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Reliance Div., MaSSillon, Ohio 
Republic Steel Corp, Cleveland, Ohio 
Ryerson, J.T. & Son, Inc., Chicago, 111. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
Techni-Tool, Inc., Philadelphia, Pa. 
Unibraze Corp, White Plains, NY. 
York, Otto H. Co., Inc., W. Orange, N.J. 
York Wire Co., Clifton, N.J. 

Wire,Bare, Steel (Excluding 
Guy Wire) 

Consolidated Wire .. Assoc. Corp .. , 
Chlcago,lII. 

Sexton Prods., Congers, N.Y. 
Armco Steel Corp., Middletown, Ohio 
Brookfield Wire Co., Inc., Brookfield, MaSs. 
Int'!. Wire & Cable, Chicago, III. 
Mackay, A.D., Inc., New York, N.Y .. 
Nat'l-Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell,N.J. 
Reliance Div., Massillon, Ohio 
Republic Steel Corp, Cleveland, Ohio 
Ryerson, J.T. & Son, Inc., Chicago, 111. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
United States Steel Corp., Pittsburgh, Pa .. 
York, Otto H. Co., Inc., W. Orange, N.J. 

Wire, Bare, Tantalum 
Ylctor Wire .,. Cable, L.A., Cal. 
Atomergic Chemetals, Carle Place;N.Y, 
Bram Metallurgical-Chem., Phila., Pa. 
California Fine Wire, Grover City, Cal. 
City Chemical Corp., New York, N.Y. 
Cross, H. Co., Weehawken, N.J. 
Elctrn. Space Prods., Los Angeles, Cal. 
Fansteel Inc., N Chicago, 111. 
Kawecki Berylco Inds., Inc., New York, 
~~. . . 

Kennametal Inc., Latrobe, Pa. 
Leico Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. . 
Molecu-Wire Corp., Farmingdale, N.J. 
Norton Co., Newton, Mass. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Yar-Lac-Oid Chemical Co., Elizabeth, N.J. 
York, Otto H. Co., Inc., W. Orange, N.J. 

Wire, Bare, Titanium 
Victor Wire. Cable, L.A., cal 
Armco Steel Corp., Baltimore, Md. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
California Fine Wire, Grover City, Cal. 
City Chemical Corp.,New York, N.Y. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Elctrn. Space Prods., Los Angeles, Cal. 
Haas Precision Industries, Grosse Pointe 

Woods .. Mich. . . 
Hamilton Watch Co., lancaster, Pa. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. .. 

Leico Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, NY. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Ceram, Inc., MI., Vemon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nat'l-Standard Co" Niles, Mich. 
United Mineral & Chem. Corp., New York, 

NY. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
York, Olto H. Co., Inc., W. Orange, N.J. 
York Wire Co., Clifton, N.J. 
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Wire,Bare, Tungsten 
Wire, Bare, Tungsten 
Victor Wire & Cable, LA.. Cal. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metaliurgical·Chem., Phlla:, Pa. 
Califomia Fine Wire,. Grover City,. Cal. 
City Chemical Corp., New York, N.Y. 
Cross, H. Co., Weehawken, N.J. 
Elctrn. Space Prods., Los Angeles, Cal. 
Fansteel Inc., N ,Chicago, III. 
General Elec. Co., Cleveland,. Ohio 
GTE Sylvania; Inc., Towanda, Pa. 
Hamilton Watch Co., lancaster, Pa 
Lelco Inds., Inc., New York, N.Y. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Materials Resch. Corp.; Orangeburg, N.Y. 
Metal Ceram, Inc., Mt. Vernon, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Philips Elmet Corp., Lewiston, Me. 
Pyco, Inc., Penndel, Pa. 
Richards Arklay S., Newton Highlands, 

Mass. . 
Semi Alloys, Inc., Nit. Vemon, N.Y. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var·lac-Oid Chemical Co., Blzabeth, N.J. 
Westinghouse Elec., Bloomfield, N. J. 

Wire, Bare, Zirconium 
Victor Wire & Cable. LA •• Cal. 
Atomergic Chemetals, Carle Place, N.Y. 
Bram' Metaliurglcal·Chem., PhiJa, Pa. 
Califomia FIne Wire, Grover City, Cal. 
City Chemical Corp., New York, N.Y. 
Elctm. Space Prods., LOS" Angeles, Cal. 
Hamilton Watch Co., Lancaster, Pa. 
International Wire Prods., Wyckoff, N.J. 
Laico Inds., Inc., New York, N:V. 
Mackay, A.D .. Inc., New York, N.Y. 
Materials Resch. Corp., Orangeburg, N.Y. 
Metal Caram, Inc., Mt. Vernon, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var·lac-Oid Chemical Co., Elizabeth, N.J. 

Wire, Braid (Excluding 
Shielding) 

Alpha Wire Corp •• Elizabeth. N.J. 
Consolidated Wire & Assoc. Corpa... 

Chicago, ilL 
Dearborn Wire & Cabla Co •• Rosemont, 
IIL~ ..... ~ .. ~ .. _ ... _ ........................... p 3023 

Manhattan Elec. Cable Corp~ Brooklyn. 
N.Y ............................................ ,_ ... p.3034 

Saxton Prods.. Congers, N.Y. ' 
Standard. Wire & Cable. Los Angeles. 

Cal. 
Victor Wire & Cable. LA., Cal. 
Aircraft & Elctrn. Spec., Plainfield, Ind. 
American Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp., Chicago; III. . 
Berkshire Elec. Cable Co., Leeds, Mass. 
Bimbach Co., Inc., Freeport, N.Y. 
Bram Metaliurgical·Chem., Phila, Pa. 
British 'Insulated Callender's Cables, Lid.; 

London WCIS 30N, Eng. 
Cable Elec. Prods., Inc., Providence, RJ. 
Cerro Corp., New York, N.Y. 
Dielectric Materials Co., Chicago, III. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
lcore Electro-Plastics, Inc., Santa Clara, 

Cal. 
lcore, Inc., Santa Clara, Cal. 
International Wire Prods., Wyckoff, N.J. 
Lenz Elec. Mfg. Co., Chicago. III. 
Lewis Engrg. Co., Naugatuck, Conn. 
Magnet Wire, Inc., New York, N.Y .. 
Metex Corp., Edison, N.J. 
Montgomery Co, Windsor Locks, Conn 
Nat'I·Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell, N.J. 
New England Elec. Wire, Lisbon, N.H. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
Thermotronic Devices, Inc., 

. . Conshohocken, Pa. 
Trl-State Elctrns. Corp., Camden, N.J. 
Whitaker Cable Corp., N. Kansas City, 

Mo. . 
Zlppertublng Co., Los Angeles. Calif. 
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Wire, Braid (Shlelding)-See 
Braid. Cable & Wire Shielding 

Wire, Bridge 
Consoildated Reactive Metals, 

Mamaroneck. N.Y. 
Engelhard Mlnera .. & Clie.ln.. Murray 

Hili. N.J. 
Standard Wire & Cable. Los Angelee, 

Cal. . 
Alloys Unlimited, Inc.. Encino, Calif. 
Armco Steel Corp .• Middletown, Ohio 
Califomla Fine Wire, Grover City. Cal. 
Cohn. Sigmund. Mt. Vernon, N.Y. 
Cooper, Joseph B. & Sons. Inc .• New 

York. N.Y. 
Driver, Wilbur B. Co .• Newark. N.J. 

Wire, Ceramic Insulated 
Consolidated Wire & Aasoc. Co~ 

Chicago, III. . 
Engelhard Mlnerala & Chem~ Murray 

Hili. N.J. 
Saxton Prods •• Congers, N.Y. 
Tensoilte, Tarrytown. N.Y. 
Victor Wire & Cable. LA.. Cal. 
American Standard, Franklin Pk .• ill. 
California Fine Wire, Grover City. Cal. 
Coleman Cable & Wire Co., River Grove, 

ill. 
Conax Corp., Buffalo, N.Y. 
Lewis Engrg. Co .• Naugatuck. Conn. 
Magnet Wire, Inc .• New York, N.Y. 
Metal Ceram, Inc., Mt. Vernon. N.Y. 
Molecu·Wire Corp., Farmingdale, N.J. 
National Beryllia Corp., Haskell. N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Permaluster, Inc., Burbank,Calif. 
Physical Sclenoes, Arcadia" Cal. 
Sensor DynamiCS •. 1n.c., Addison, III. 

Wire, Enamel Insulated-See 
Wire. Hookup. Pushback (All 
Types) .. 

Wire, Fiberglass Insulated
See Wire. Glass Insulated 

Wire, Fine, Bare Or Insulated 
-See Wire, Bare. Fine, 
Specialties 

Wire, Flat Strip-See Cable. 
Flat . 

Wire, Floor, Insulated 
Consolidated Wire &' Assoc. Corps •• 

Chlcago.lII. 
Standard Wire & Cable. Los Angeles, 

Cal. . 
Carol Cable Co. W .• Compton, Cal. 
General Elec., Bridgeport, Conn 
Holyoke Wire & Cable, Holyoke. Mass. 
Ideas; Inc., Laramie. Wyo. 
Judd Wire Div .• Burlington. Mass. 

Wire, Fuse 
'Buasmann Mfg •• St. louIS. Mo. 
Conaolldated Resctlve Metals, 

Mamaroneck. N.Y. 
British Insulated Callendar's Cables, Ltd .• 

London WCIB 30N. Eng. 
California Fine Wire, Grover City. Cal. 
Cohn, Sigmund. Mt. Vernon. N.Y. 
Holyoke Wire & Cable. Holyoke. Mass. 
Hudson Wire Co, Ossining. N y' 
Indium Corp. America; Utica, N.Y. 
Molecu·Wire Corp., Farmingdale. N.J. 
Nat'I·Standard Co .• Niles. Mich. 
Trans/tron Elctrn. Corp., Wakefield, Mass. 
United American Metals Div .• Brooklyn, 

N.Y .. 
United Mineral & Chem. Corp .• New York. 

N.Y. 

Wire, Gear Measurlng-See 
Gear Measuring' Wire 

Wire, Glass Insulated 
Alpha Wire Corp •• Elizabeth. N.J. 
Cities Svc. Co..,Chester. N.y ....... p 2997 
Daburn Elctrns. & Cable Corp •• BronX. 

N.Y. 
Dearborn Wire & Cable Co~ Rosemont, 

III. 
Saxton Prods •• Congers. N.Y. 

PRODUCT INDEX & DIRECTORY (Vol. 3) 

Standard Wire & Cable, Los Angeles; 
Cal. 

Tensollte. Tarrytown. N.Y ............. p3059 
Varf\ex Corp •• Rome, N.Y ....... _ .... P 2813 
Victor Wire & Cable, LA.; Cal ••••• p 3069 
American Elec. Cable Co .• Holyoke, Mass. 
Anaconda Wire arid Cable·'Co., New York. 

N.Y. . 
Berkshire Elec. Cable Co .• ·Leeds. MaSs. 
Bimbach Co .. Inc., Freeport. N.Y: 
Brand·Rex Co., Willimantic. Conn. 
California Fine Wire. Grover City, Cal. 
Cerro Wire & Cable Co., New Haven. 
,Conn. 

Cable Elec. Preds.;lnC .• Providence, R.i. 
Cabot Corp .• Kokorno. Ind. 
California Fine Wire. Grover Ciiy. Cal. 
Carol Cable 'Co. w .. Coinpton, Cal. 
Cerro Corp .• New York. N.Y. 
Cerro Wire & Cable Co.; New Haven, 

Conn. .. . 

Cleveland Refractory Metals Div., Solon. 
Ohio 

Cohn, Sigmund, Mt. Vemon. N.Y. . ' 
'Coleman Cable &. Wire Co:, River Grove. 

Iii. . . 

Continental Wire & Cable. York, Pa. 
Dielectric Materials Co., Chicago, III. 
Driver, Wilbur B. Co., Newark, N.J. Chem Aero. Inc., Wilmington, Cal. 

Coleman Cable & Wire Co .• River Grove, , Gavitt Wire & Cable Div .• Brookfield, 
iii. 

Continental Wire & Cable, York, Pa. 
Dielectric Materials Co .• Chicago, III. 
Driver, Wilbur B. Co .• Newark. N.J. 
Essex Int'i.. Inc., Fort Wayne, Ind. 

. Mass.' ,. .. 

General Elee .. Co., Cleveland. Ohio 
General Elec .• Bridgeport, COnn . 
Gore. W.L. & Assocs,. Inc., Newark, Del. 
GTE Sylvania Inc.; Warren. Pa. 
GTE Sylvania, Inc., Moorestown. N.J. General Elec., Bridgeport, Conn 

Holyoke Wire & Cable, Holyoke. Mass. 
Lenz Elec. Mfg. Co .• Chicago. iii. 

'. Hatfield Wire & Cab,le Div., Linden, N.J. 
.'. Holyoke Wire & Cable. Holyoke, Mass. 

Lewis Engrg. Co .. Naugatuck, Conn. 
Magnet Wire. Inc., New York. N.Y. 
Molecu·Wire Corp., Farmingdale, N.J. 
New England Elec. Wire. lisbon, N.H. 
Omega Engrg., Inc., Stamford. Conn. 
Plastoid Corp., Long Island City, N.Y. 
Prestolite Wire &. Cable, Port Huron. Mich. 
Pyco, Inc .• Penndel. Pa. 
Revere Elctm. Div:. Waiiingford. Conn. 
Rhode Island Insulated Wire Co .• 

Cranston. R.I. 
Richards Arklay S .• Newton Highlands, 

Mass. . 
Thermotronic Devices, Inc .• 
. Conshohocken. Pa, 

Wire, Guy 
Coilaolldated Wire & Assoc; Corps., 

Chicago. ilL . 
Daburn Elctrns. & Cable Corp •• Bronx. 

N.Y. 
Saxton Prods., Congers, N.Y. 
Tensollte. Tarrytown. N.Y. 
Armco Steel Corp., Middletown. Ohio 
Bimbach Co .• Inc .• Freeport, N.Y. 
Brookfield Wire Co .• Inc., BrOOkfield, Mass. 
Copperweld Steel Co .• Glassport, Pa. 
Crown Metal Products Co .• Wyano. Pa.' 
Hackensack Cable Corp .• Hackensack. 

N.J. 
IE Mfg. Co .• Chicago, Iii. 
Int'l. Wire & Cable, Chicago. iii. 
Lance Inds .• Sylmar. Calif. 
Magnet Wire. Inc .• New York, N.Y. 
Molecu·Wire Corp:. Farmingdale, N.J. 
Nat·I·Standard Co .• Niles, Mich. 
Rohn Mfg. Co .• Peoria. iii. 
Wright, G.F. Steel & Wire Co .• Worcester, 

Mass. 

Wire, Heater-See Cable. 
Heater 

Wire, High Temperature 
Alpha Wire Corp •• Eilzabeth. N;J. 
Amperex ElectroniC Corp •• ' Hicksville, 

N.Y. " , 
Cimco Wire & Cable, Allendale, N.J. 

. p'2996 
Cities Svc. Co.. Chester. N~Y .. ~.~. p 2997 
Consolidated Wire & Assoc. Corps.. 

Chicago. III. 
Daburn Elctrns. & Cable Corp •• Bronx. 

N. Y .......................................... ~ ....... ,. P 3033 

Hudson Wire ,Co, Ossining. NY , . 
Int'l. Wire & Cable. Chicago. iii. 
IntemationalWire Prods:. Wyckoff; N.J: 
Judd Wire Div., Burlington.Mass.' 
Lewis Engrg. ·Co .• NaugatuCk. Conn: 
Magnet Wire, Inc:, New York; N.Y. 
Microdot Inc:; S. pasadena,·Calif. 
Miller Elae. Co., Woonsocket. R.i. 
Molecu.Wire. Corp .• Farmingdale, N.J. 
Montgomery ·CO. Windsor Locks. Conn 
Nat'I·StandardCo.;· Niles. Mich .. 
New England Elec. ,wire"Lisbon. N.H. 
Omega Engrg .• Inc.;-'Stamfo.rd. Conn. 
Pace Wire & Cable Cilrp.;Oceanside •. 
. N.Y. .,'. 
Pacific Electricotd; 'Gardena, Cal. 
Permaluster. Inc .• BLirbank; Calif: 
Phoenix Wire, .!nc .• S. H9r~, VI. .. ' 
Physical Sciences, ArCadia" Cai. 
PlastQid Corp., LOng Island. City. N.Y. 
Prestolite Wire & Cable. port Huron. Mich. 
Pyco, Inc.~ penndel/Pa. , . .' 
Raychem Corp., Menlo Park. Calif. 
Revere Elctrn. Div .. Wallingford, Conn: 
Rhode Island Insulated Wire Co .•. , 

Cranston, R.1. ' . .. . . 
Richards Ar~lay S., Newton Higlil!mds, . 

Mass. . . . ". 

Senso'Dynamles. inc:; 1Iddison. ill. 
Siemens Corp.: Cbmps. Div;; Iselin, N.J. 
Teledyne Western 'Wire & Cable, L.:os· 

Angeles, Cai. . . 
Them'lax WirS' Corp., Flushing, N.Y. 
Thermotronic·Oevices.lnc., 

Conshohocken, Pa. 
Transitron·Elctl'(1. Corp., Wakefield. Mass. 
Viking Wire Co., Inc., Danbury. 'Conn. 
Westingho~se Elec., Blalisvitre. Pa. 
Whitaker Cable Corp .• N .. Kansas City; 

Mo. 
Wilkinson Co., WesllakeVillage. Cal. 

Wire, i'ligh Voltage 
Alpha Wire Corp •• Elizabeth. N.J. 
Amp InC.i.Ellzabethtown. pa. 
CIties Svc" Co:; 'Chester. M:Y; ...... p 2997 
Columbia Eletrn. Cables, .~~,,!Bedford. " 

Mass ........ ; ................................... ~. p 3005 
Consolidated Wire & Asscic. CorpS:. ' 

Chicago. III." . ..' '. ,_. 
Daburn Elctrns. 'r< Cable Corp;. 'Bronx; 

N.Y .................... ;;; •••••• :, ...... :.; ... ~ ....... ,,·3033 
Dearborn Wire & Cable Co •• ·Rosemont; 

III ........ , ...... ~ ............................ , p 3016-3027 
Dearborn Wlre'r< Cable Co •• Rosemont, ,. Manhattan Elec. Cable Corp •• Brooklyn; 

11I ....... _ ............................ ;~ ........ p 3019."3027 
Manhattan Elec. Cable Corp ••. Brooklyn, 

N.Y. 
Markel. L Frank & Sons. Norristown. 

Pa ................................. : •• ; ................ p 3035 
Saxton Prods •• Congers. N.Y. . 
standard Wire & Cable, Los Angeles. 

Cal; ............. ; .. , ......... ; ..... ~ .. , .......... ;.: p 3057 
Tensolite. Tarrytown. N.Y ............. p 3059 
Victor Wire & Cable. LA •• CaL ..... ·p 3069 
American Elec. Cable Co .• Holyoke; Mass. 
American Standard. Franklin Pk .• III: 
Anaconda Wire and Cable Co .• New York. 

N.Y. . 
Belden Corp., Chicago. iii .. ' 
Berkshire Elec. Cable Co., Leeds; Mass. 
Birnbach Co .• Inc., Freeport, N.Y. ' 
Bram Metaliurgical·Chem., Phila .• Pa. 
Brand·Rex Co:, Willimantic, Corm. 

N.Y • •• ~ ........... ;." ... ;.;." .... ~ ....... , .. ; ... i ... P 3034 
: Markel. L Frank & sons •. ~o~iltown. . 

Pa ....................... ; ........... , ... " ••• , ........ p 3035 
Nat'l. Wire & Cable, Los' Angeles, Cal.' 

. 'p3036 
,Rowe Inds •• Div •• Toledo. Ohio 
'Saxton Prods •• Congers, N.y ....... p 3052 
Standard'Wlre & Cable.:Lc:is Angeles, " 

Cal; •• ; •• ~;;; ....... , ... ; ••• ; ........ : .... , .... ;, .... ;. p 3057 
Tensollte. Tarrytown. N.Y ............. p"3059 
. Vlctor!Wlre 'Be Cable. LA-.Cal.· 
American Elec. Cable Co., Holyokeo'Miiss: 
Anaconda Wire and Cable Co.; New York.' 

N.Y. . 
Belden Corp.; Chicago; iii. 
Berkshire Elee. Cable Co ... Leeds, Mass. 
BimbachCo:, Inc., Freeport, N.Y.' 

. Brand·Rex Co., Willimantic,Conn: ' 
Carol Cilble Co. W.', 'Compton. Cat 

For addresses see YELLOW SECTION eein/1971 ,(Vol. '3)' 



PRODUCT INDEX & DIRECTORY (Vol. 3) 
Cerro Corp., New York, N.Y. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Coleman Cable & Wire Co., River Grove, 

III. 
Consolidated Prods., Gardena, Calif. 
Continental Wire & Cable, York, Pa. 
Copperweld Sieel Co., Glassport, Pa. 
Dielectric Materials Co., Chicago, III. 
Dieiectric Sciences, Burlington, Mass 
General Elec.,. Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hatfield'Wire & Cable Div., Linden, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
Int'l. Wire & Cable, Chicago; III. 
Judd Wire Div., Burlington, ·Mass. 
Lenz Elec. Mfg. Co., Chicago, III. 
Mohawk Wire & Cable, Leominster, Mass'. 
Okonit!! Co., Ramsey, N.J. 
Pacific Electricard, Gardena, Cal. 
Plastoid Corp., Long Island City, N.Y. 
Prestolite Wire & 'Cable, Port Huron, Mich. 
Reynolds Metals Co., Richmond; Va. 
Rhode Island Insulated Wire Co., 

Cranston, R.I. . 
Rome Cable, Rome, N.Y. 
Teledyne Western Wire & Cable, Los 

Angeles, Cal.' 
Transitron Eictrn. Corp., Wakefield; Mass. 

Wire,Hookup-Pushback (All' 
Types) . 

Alpha Wire Corp., Elizabeth, N.J. p 2995 
Cities Svc. Co., Chester, N.y ....... p 2997 
Columbia Eietrn. Cables, New Bedford, 

Mass ............................................... p 3005 
Consolidated Wire & Assoc. Corps., 

Chicago, III. ...••......••......••••••.•••••••••. P 3008 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ................................................... p 3033 
Dearborn Wire & Cable Co., Rosemont, 

III •••...• p 3016,3017,3019,3020,3025-3027 
Jonard Inds. Corp., Bronx, N.Y. 
Nal'l. Wire & Cable, Los Angeles, Cal. 

p 3036 
Saxton Prods., Congers,. N. V. 

p.3048,305t,3052 
Standard Wire & Cable, Los Angeles, 

Cal ................................................... p 3057 
Tensolite, Tarrytown, N.Y •...•••••.••• P 3059 
Victor Wire & Cable, LA., Cal ••..• p 3069 
Whitmor Wire & Cable, No. Hollywood, 

Cal. 
American Elec .. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
British Insulated Callender's Cables, Ltd., 

London WCtB 30N, Eng. 
. Cable Elec. Prods., Inc., Providence, R.1. 
Carol Cable Co. W., Compton, Cal. 
Coleman Cable'& Wire Co., River Grove, 

III. 
Columbia Wire Prods .. Co., Chicago, III. 
Consolidated Prods., Gardena, Calif. 

. Continental Wire & Cable, York, Pa. -
Dielectric Materials Co., Chicago, III. 
Eagle Eisc. Mfg. Co.:L. I. C., N.Y. . 
Electric Parts Corp., Georgetown, Ky. 
Essex Inl'l, Inc., Sycamore, III. 
Essex Inl'l., Inc., Fort Wayne, Ind. 
Essex Inl'l., Inc., Marion, Ind. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. . 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Holyoke Wire & Cable, Holyoke, Mass. 
Hudson Wire Co, Ossining, N Y 
Inl'l. Wire & Cable, Chicago, III. 
Judd Wire Div., Burlington, Mass .. 
Magnet Wire, Inc., New York, N.Y. 
Microdot Inc., .S. Pasadena, Calif. 
Miller Elec. Co., Woonsocket, R.I,. 
Mohawk Wire & Cable, Leominster, Mass. 
New England Elec. Wire, Lisbon, N.H. 
Pacific Electricord, Gardena, Cal. 
Plastic Wire & Cable Corp., Jewett City, 

Conn. 
Plastoid Corp., Long Island City, N.Y. 
Prestolite Wire & Cable, Port Huron, Mich. 
Revere Elctrn. Div., Wallingford, Conn. 
Rhode Island Insultjted Wire Co., 

Cranston, R.1. 

Rockland Insulated Wire & Cable, 
Haverstraw, N.Y. 

Rome Cable, Rome, N.Y. 
Sag Harbor Inds., Inc., Sag Harbor, N.Y. 
Superior Insulated· Wire Corp., Stony 

Paint, N.Y. 
Thermax Wire Corp., Flushing, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Triple-A Specialty Co;, Chicago, III.. 
Whitaker Cable Corp.;·N. Kansas City, 

Mo. 

Wire; . Irradiated 
Alpha Wire Corp., Elizabeth, N.J. 
Cities Svc. Co., Chester, N.y ....... p 2997 
Dearborn Wire & Cable Co., Rosemont, 

III ...................................................... : p 3017 
Standard Wire & Cable, Los Angeles, 

Cal. 
Belden Corp., Chicago, III. 
Coleman Cable & Wire Co., River Grove, 

III. . 
Judd Wire Div., Burlington, Mass. 
Permaluster, Inc., Burbank, Calif. 
Raychem Corp., M~nlo Park, Calif. 

Wire, Lead-In & Ground 
Alpha Wire Corp., Elizabeth, N;J. 
Cities Svc. Co., Chester, N. Y ....... p 2997 
Consolidated Wire & Assoc; Corps., 

Chicago,liI. 
Daburn EI.ctrns. & Cable Corp., Bronx, 

N.Y ................................................... P 3033 
Dearborn Wire & cable Co., Rosemont, 

11I ...................... ; ........................ p 3017,3025 
GC Elctrns., Rockford, iii. 
Nat'l. Wire & Cable, Los Angeles, Cal. 

. p 3037 
Saxton Prods., Congers, N. V. 
Standard Wire & Cable, Los Angeles, 

Cal. . 
Victor Wire & Cable, L.A., Cal. 
American Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co., Leeds;·Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic,' Conn. 
Carol Cable Co. W., Compton, Cal. 
Coleman Cable'& Wire Co., River Grove, 

III. 
Copperweld Steel Co., Glassport, Pa. 
Essex Inl'l., Inc., Marion, Ind. 
General Elec. Co., Cleveland, Ohio 
General Elec., Bridgeport, Conn 
GTE Sylvahia Inc;, Warren, Pa. 
Holyoke Wire & Cable, Holyoke: Mass. 
Int'l. Wire & Cable; Chicago, III. 
Jersey Specialty Co., Inc., Wayne, N.J. 
Judd Wire Div., Burlington, Mass. . 
Lance Inds., Sylmar, Calif. 
Lenz Elec. Mfg. Co., Chicago, III. 
Mohawk Wire & Cable, Leominster, Mass. 
Pace Wire & Cable Corp., Oceanside, 

N.Y. 
Pacific Electricord, Gardena, Cal. 

. PlastOid Corp., Long Island City, N.Y. 
Prestolite Wire & Cable, Port Huron, Mich . 
Rohn Mfg. Co., Peoria,lII. 
Rome Cable, Rome, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Wire, Litz 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Oaburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Saxton Prods., Congers, N. Y ....... p 3052 
Standard Wire & cable, Los Angeles, 
, Cal. 
Victor Wire & Cable, LA., Cal. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Belden Corp., Chicago, III. 
Brarn Metallurgical-Chem., Phil a., Pa. 
British Insulated Callender's Cables, Ltd., 

London WCt B 30N, Eng. 
Hudson Wire Co, OSSining, N Y 
Magnet Wire, Inc., New York, N.Y.' 
Montgomery Co, Windsor Locks, Conn 
New England Elec. Wire, Lisbon, N.H. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Slepian, Arthur & Co., Bridgeport, Conn. 

Wire, Magnet 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y. 
Consolidated Wire & Assoc. Corps., 

Chicago,liI. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Saxton Prods., Congers, N.Y. 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Victor Wire & Cable, LA.., Cal. 
Aluminum Co. America, Pittsburgh, Pa. 
Anaconda Wire and Cable Co., New York, 

N.Y .. 
Asco Wire & Cable Co., Bridgeport, Conn. 
Barker Elec. SiS., Ship Bottom, NJ 
Belden Corp., Chicago, III. 
Birnbach Co., Inc., Freeport, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
British Insulated Callender's Cables, Ltd .. 

London WCt B 30N, Eng. 
California Fine Wire, Grover City, Cal. 
Essex Inl'l., Ihc., Fort Wayne, Ind. 
Hudson Wire Co, Ossining, N Y 
Int'l. Wire & Cable, Chicago, III. 
Magnet Wire, Inc., New York, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Montgomery Co, Windsor Locks, Conn 
New England Elec. Wire, Lisbon, N.H. 
New Haven Wire & Cable, Inc., New 

Haven, Ind. 
Permaluster, Inc., Burbank, Calif. 
Philips Elmet Corp., Lewiston, Me. 
Phoenix Wire, Inc., S. Hero, VI. 
REA Magnet Wire Co., ;:1. Wayne, Ind~ 
Reynolds Metals Co., Richmond, Va. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Slepian, Arthur!1< Co., Bridgeport, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Viking Wire Co., Inc., Danbury, Conn. 

Wire, Mesh 
Tensollte, Tarrytown, N.Y. 
Victor Wire & Cable, LA.., Cal. 
Albany Inl'l. Corp.; Albany, NY 
Bram Metallurgical-Chem., Phila., Pa. 
Brookfield Wire Co., Inc., Brookfield, Mass. 
Chase Metal Service Div., Cleveland, Ohio 
Copperweld Steel Co., Glassport, Pa. 
Flock Process Corp., S. Norwalk, Conn. 
Gencom Div., Plainview, N.Y. 
Lenz Elec. Mfg. Co., Chicago, III. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Matthey Bishop Inc., Malvern, pa. 
.Metex Corp., Edison: N.J. 
Nat'l-Standard Co., Niles, Mich. 
Pall Trinity Micro Corp., Cortland, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
W. S. Tyler Inc., Mentor, Ohio 
Unique Wire Weaving Co., Hillside, N.J. 
Var-Lac~Oid Chemical Co., Elizabeth, N.J. 
Wire Cloth Mfrs., Parsippany, N.J. 
Wright, G.F. Steel & Wire Co., Worcester, 
Mass.' . 

York, Otto H. Co., Inc., W. Orange, N.J. 

Wire, Multlconductor-See 
Cable, Multiconductor 

Wire, Plastic Insulated-See 
Wire, Hookup-Pushback 

Wire, Potentiometer Winding 
Consolidated Reactive Metals, 

Wire, Resistor Winding 
Wire, Radiation-Resistant 
Cities Svc. Co., Chester, N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensollte, Tarrytown; N.Y. 
Victor Wire & Cable, L.A., Cal. 
American Standard, Franklin Pk., III. 
Brand-Rex Co., Willimantic, Conn. 
California Fine Wire, Grover City, Cal. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Continental Wire & Cable, York, Pa. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hudson Wire Co, Ossining, N y. 
Judd Wire Div., Burlington, ·Mass. 
Lewis Engrg. Co., Naugatuck, Conn. 
Molecu-Wire Corp., Farmingdale, N.J. 
New England Elec. Wire, Lisbon, N.H. 
Permaluster, Inc., Burbank, Calif. 
Raychem Corp., Menlo Park, Calif. 
Thermax Wire Corp., Flushing, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Wire, Recording 
California Fine Wire, Grover City, Cal. 
Essex Inl'l., Inc., Fort Wayne, Ind. 
Mohawk Wire & Cable, Leominster, Mass. 
Molecu-Wire Corp., Farmingdale, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Wire, Refractory Metal 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Cross, H. Co., Weehawken, N.J. 
Fansteel Inc., N Chicago, III. 
Norton Co., Newton, Mass. 
Var-Lac-Oid Chemical Co.; Elizabeth, N.J. 

Wire, Resistance & Filament 
Consolidated Wire & Assoc. Corps., 

Chicago,lII. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Bram Metallurgical-Chern., Phila., Pa. 
Brookfield Wire Co., Inc., Brookfield, Mass. 
California Fine Wire, Grover City, Cal. 
Cohn, Sigmund, MI. Vernon, N.Y. 
Continenta.l Wire & Cable, York, Pa. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur.B. Co., Newark, N.J. 
Electric Parts Corp., Georgetown, Ky. 
General Elec. Co., Cleveland, Ohio 
General Elec., Bridgeport, Conn 
GTE Sylvania, Inc. , Towanda, Pa. 
Hudson Wire Co, Ossining, N Y 
International Wire·Prods., Wyckoff, N.J. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Materials for Elctrns., Inc., Jamaica, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 

Wire, Resistance 
Thermometer 

Consolidated Reactive Metals, 
Mamaroneck, N.Y. 

Engelhard Minerals & Chem., Murray 
HIiI, N.J.' 

California Fine Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
General Elec., Bridgeport, Conn 
Hudson Wire Co, Ossining, N Y 
Lewis Engrg. Co., Naugatuck, Conn. 
Matthey Bishop Inc., Malvern, Pa. 
Molecu-Wire Corp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 

Mamaroneck, N. Y ............... ~ ......... P 3014 Wire, Resistor Winding 
Consolidated Reactive Metals, Standard Wire & Cable, Los Angeles, 

Cal. 
California Fine Wire, Grover City, Cal. 
Cohn, Sigmund, MI. Vernon, N.Y. 
Cooper, Joseph. B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Hudson Wire Co, Ossining, N Y 
Molecu-Wire Corp., Farmingdale, N.J. 
Ney, J.M. Co., Bloomfield, Conn. 

Mamaroneck, N.Y ...................... , .. p 3014 
Engelhard Minerals & Chem., Murray 

Hill, N.J. 
California Fine Wire, Grover City, Cal. 
Cooper, Joseph B. & Sons, Inc., New 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
General Elec., Bridgeport, Conn 
Hudson Wire Co, Ossining, N Y 

eem/1971 (Vol. 3) For addresses see YELLOW SECTION 2117 



Wire, Resistor Winding (cont'd) 
Materials.for Elctrns., Inc., Jamaica, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Precision Resistor Co., Hillside; N.J. 
York Wire Co., Clifton', N.J. 

Wire, Ribbon 
Consolidated Reactll(e Metals, 

Mamaroneck, N.Y. . 
Daburn Elctrns. & Cable Corp., Bronx, ; 

N_Y. . 
Dearborn Wire & Cable Co., Rosemont, 

111- . 
Engelhard Minerals & Chem., Murray 

Hili, N.J_ 
Manhattan Elec. Cable Corp_, Brooklyn; 

N.Y. . 
Spectra-Strip Corp., Garden Grove, Cal. 
Standard 'Wire & Cable, Los Angeles, 

Cal. 
Tansollte, Tarrytown, N.Y. 
American Elec. Cable Co:, Holyoke, Mass. 
American Silver Co. Div., Flushing, N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Berkshire Elec. Cable Co., .Leeds, Mass. 
Bram Metallurgical-Chem., Phila., Pa. 
Brand-Rex Co., Willimantic; Conn. 
Brookfield Wire Co., Inc., Brooklleld, Mass. 
California Fine Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Coleman Cable. & Wire Co., River Grove, 

III. 
Colonial Alloys, Phila., Pa. 
. Columbia Wire Prods. Co., Chicago, III. 
Cooper, Joseph B. &. Sons, Inc., New 

York, N.Y. 
Cross, H. Co., We;ehaiNken, N.J .. 
Driver,Wilbur B. Co., Newark, N.J. 
Flexible Circuits, Inc., Warrington, Pa. 
Gavill Wire & Cable Div., Brookfield, 

Mass. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania, Inc., Towanda, Pa. 
GTE Sylvania Inc., Warren, Pa. 
Hudson Wire Co, Ossining, N Y 
Improved Laminated Metal Co., 

Providence, R.1. 
Indium Corp. America, Utica, N.Y. 
International Wire Prods., Wyckoff, N.J. 
Judd Wire Div., Burlington, Mass. 
Lance Inds., Sylmar, Cain. 
lillie Falls Alloys, Inc" Paterson, N.J. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire, Inc., New York, N.Y. 
Mallhey Bishop Inc., Malvern, Pa. 
Mohawk Wire & Cable,leominster, Mass. 
Montgomery Co, Windsor Locks, Conn 
Nesor Alloy Corp., W. Caldwell, N.J. 
Permaluster, Inc., Burbank, Cal~. 
Steel Heddle Mfg. Co., Philadelphia, Pa. 
Wilkinson Co., Westlake Village, Cal. 
Zippertubing Co., Los Angeles, Calif. 

Wire, Semiconductor .Lead 
Art Wire & Stamping Co., Cedar Knolls, 

N.J. . 
Consolidated Reactive Metals, 

Mamaroneck, N.y ......................... p 3014 
Engelhard Minerals & Chem.,: Murray 

HIli, N.J. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tensollte, Tarrytown, N.Y. 
Anaconda Wire and Cable Co., New York, 

N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. . 
Berkshire Elec. Cable Co .• Leeds, Mass. 
Califomia Rne Wire, Grover.City, Cal. 
Cohn, Sigmund, MI. Vernon, N.Y .. 
Coleman Ca\>le & Wire Co., River Grove, 

III. 
Cooper, J~ph B. & Sons, Inc., New < 

York, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Fansteel Inc., N Chicago; III .. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania Inc., Warren, Pa: 
Haydu Prods., Inc., Opa Locka, Fla. 
Heries Mfg. Co., Phoenix, Ariz. 
Intemational Wire Prods., Wyckoff, N.J. 
Kentucky Elctrns., Owensboro, Ky. 
Leico Inds., Inc., NelY York, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Nat'l-Standard Co., Niles, Mich. 
Nesor Alloy Corp., W. Caldwell,N.J. 
Revere Elctrn. Dlv., Wallingford, Conn: 
Transltron Elctrn. Corp., Wakefield, Mass. 

Vernitron, Norwalk, Conn. 
Westinghouse Elec., Blairsville, Pa. 

Wire, Shielded . 
Alpha Wire Corp., Elizabeth, N.J. 
Clmco Wire & Cable, Allendale, N.J. 

p2996 
Cities Svc. Co., Chester, N.Y ....... p 2997 
Conilolldated Wire & Assoc. COrp8~ 
. Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ........................... , ...... -..-. .. ___ P 3033 
Dearborn Wire & Cable Co., Rosemont, 

1II ............................................... p 3016,3019 
.Manhattan Elec. Cable Corp~ Brooklyn, 

N.Y ................................... -. ..... _ ... _. P 3034 
Markel, L Frank & Sons, Norristown, 

Pa. ................ _ ..................... -. .......... p 3035 
Nat'l. Wire & Cable, Los Angeles, Cal. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Saxton Prods., Congers, N.y ....... p 3051 
Standard Wire & Cable, Los Angeles, . 

Cal. 
Tenscillte, Tarrytown, N.Y. 
Victor Wire & Cable, LA., Cal .... P 3069 
WhHmor Wire & Cable, No. Hollywood, 

Cal. 
American Elec. Cable Co., Holyoke, Mass. 
Anaconda Wire and Cable Co., New York, 

N.Y . 
. Belden Corp., Chicago, III. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co .. Inc., Freeport. ,N .. Y. 
Brand-Rex Co., Willimantic, Conn. 
Cable Elec. Prods., Inc., Providence, 19.1. 
Carol Cable Co. W., Compton, Cal. 
Cerro Wire & Cable Co., New Haven, 

Conn. 
Coleman Cable & Wire Co., Riv"r Grove,. 

III. . 
Columbi~ Wire Prods. Co .• Chicago, III. 
Continental Wire & Cable, York, Pa. 
Dielectric Mater18ls Co., Chicago, III. 
Essex Int'l., Inc., Marion, Ind. 
Estes Engrg. Co., Gardena, Calif. 
Gilvill Wire & Cable Dlv., Brookfield, 

Mass. 
General Elec., Bridgeport, Conn 
Gore, W.L. & Assocs .. Inc., Newark, ·Del. 
GTE Sylvania, Inc., Moorestown, N.J. 
Hatfield Wire & Cable Div., Linden, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
HUdson Wire Co, Ossining, N Y 
Int'l. Wire & Cable, Chicago, III. 
Judd Wire Div., BurlingtOn, Mass. 
Lenz Elec. Mfg. Co., Chicago, 111. 
Lewis Engrg. Co .. Naugatuck, Conn. 
Microdot Inc., S. Pasadena, Calif. 
Miller Elec. Co., Woonsocket. R.l. 
Mohawk Wire & Cable, Leominster, Mass. 
Montgomery Co, Windsor Locks, Conn 
Nesor Alloy Corp., W. Caldwell, N.J. 
New England Elec. Wire, Lisbon, N.H. 
Okonite Co., Ramsey, N.J. 
Pace Wire & Cable Corp., Oceanside, 
N~ . . 

Permaluster, Inc., Burbank, Calif. 
Plastic Wire & Cable Corp., Jewell City, 

Conn. . 
Plastoid Corp., Long Island CitY, N.Y. 
Prestolite Wire & Cable, Port Huron, Mich. 
Raychem Corp:, Menlo Park, Cal~ .. 
Revere Elctrn. Div., Wallingford. Conn. 
Rhode Island Insulated Wire Co., 

Cranston, R.l. 
Rockland Insulated Wire & Cable, 

Haverstraw, N.Y. 
Rome Cable, Rome, N.Y. 
Superior Continental Corp., Hickory, N.C. 
Teledyne Westem Wire & Cable, Los 

Angeles, Cal. 
Thermax Wire Corp., Flushing, N.Y. 
TImes Wire & Cable, Wallingford, Conn. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 
Zippertubing Co., Los Angeles, Cain. 

Wire, Strain Gauge 
Consolidated Reactive Metals, 

Mamaroneck, N.Y .... _ ... _ ... _. ___ p 3014 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y. 
Dearborn Wire & Cable Co., Rosemont, 

III 
Spectra-strip Corp., Garden Grove, Cal· 
TenSOIlte, Tarrytown, N.Y. 
Belden Corp., Chicago, m. 
Bimbach Co., Inc., Freeport, N.Y. 
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CalHomia Rne Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vemon, N.Y. 
Cooper, Joseph B. & Sons, Inc., New 

York,N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Judd Wire Div., Burlington, Mass. 
Molecu-Wire Corp., Farmingdale, N.J. 
Thermax Wire Corp., Flushing, N.Y. 

Wire, TFE Insulated 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Clmco Wire & Cable, ARendal .. N.J. , 

P 2996 
Columbia Eletrn. Cablea, New BiKlford, 

Mass.- , 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. . 
Daburn Etctrns. & Cable Corp., Bronx, 

N.Y ............ : ...... _ ... : ... _ ... _ .... _ ....... _ p 3033 
Daarborn Wire & Cable Co., Rosemont, 

111 •• _ ..... _ ............. _ ..... _ .... _ ......... p 3019,3020 
Manhattan Elee. Cable Corp., Brooklyn,.' 

N.Y. . 
Marke~ L Frsnk & Sons, Norristown, 

Pa ...... _ ...... _ ..... _ .. _ .. __ ...... _ ... _ .... _ p 3035 

Nat'l. Wire & Cable, Los Angeles, .Cal. 
Saxton Prods., Congers, N.Y ..... _ P 3052 
Spectrs-strlp Corp., Garden Grove, Cal: 
Standard Wire & Cable, Los. Angeles, 

Cal. 
TensolHe, Tarrytown, N.Y .... _ .... _. p 3059 
Anaconda Wire and Cable Co., New York, 

N.Y. . 
Belden Corp., Chicago, III. 
Birnbach Co., Inc., Freeport, N.Y. 
British Insulated Callender's Cables, Ltd., 

London WC1B 3QN:Eng. 
Cerro Corp., New York, N.Y.' 
Cerro Wire & Cable Co., New Haven, 

Conn. . 
Chemplast, Inc., Wayne, N.J. 
Cohn, Sigmund, Mt. Vernon, N.Y. 
Coleman Cable & Wire Co;, River Grove, 

m. '" . 
Continental Wire & Cable, York, Pa. 
Essex Int'l, Inc., Sycamore, III. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
GTE Sylvania, Inc., Moorestown, N.J. 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'l. Wire & Cable, Chicago, m. 
Lewis Engrg. Co.; Naugatuck, Conn. 
Magnet Wire, Inc., New York, N.Y. 
Molecu-Wire Corp., Farmingdale, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Phoenix Wire, Inc., S. Hero, V\' 
PrestoitteWire & Cable, Port Huron, Mich. 
Pyco, Inc .• Penndel, Pa. 
Revere Elctm. Oiv., Wallingford, Conn. 
Sensor Dynamics, Inc., Addison, III. 
Thermax Wire Corp., Flushing; N.Y. 

Wire, Test Lead 
Alpha Wire Corp., Elizabeth, N.J. 
Cities Sve. Co., Cheater .. N.Y ....... p 2997 
Columbia E1etrn. Cables; New Bedford, 

Mass.. 
Consolidated Wire & Assoe. Corps., 

Chicago, III 
Daburn Etctrns. & Cable Corp., Bronx, 

N.Y •.• _ .. _ ...... _ .. _ .. _ ... __ ............. _ ... p 3033 
Dearborn Wire & Cable .Co., R~semont, 

111 .. _ .. _._ ................ __ .-..... --.. __ ...... p 3030 
Manhattan Elec. Cable Corp~ Brooklyn, 

N.Y •. 
Nat'l. Wire & Cable, los Angeles, Cal. 
Rye Inds., Ine., Mamaroneck, N.Y. 
Saxton Prods~ Congers, N.Y. 
Standard Wire & Cable, los Angeles, 

Cal 
American Elec. Cable Co., Holyoke, Mass. 
Belden Corp., Chicago. m. 
Berkshire Elec. Cable Co., Leeds, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Brand-Rex Co., Willimantic, Conn. 
Carol Cable Co. W., Complon, Cal. 
Coleman Cable & Wire Co., River Grove, 

III. 
ConSOlidated Prods., Gardena, Calif. 
Essex Int'l. Inc .. Sycamore, m. . 
Holyoke Wire & cable, Holyoke, Mass. 
Int'l. Wire & Cable, Chicago, III. 
Judd Wire Div., Burlington, Mass. 
Mackay, A.D., Inc., New York, N.Y. 
Pace Wire & Cable Corp., OceanSide, 

NY. 
Pacific Electricord, Gardena, Cal. 
Prestolile Wire & Cable. Port Huron. Mich. 
Revere Elctm. Div., Wallingford, Conn. 

Rhode Island Insulated Wire Co., 
Cranston, R.I. 

Transitron Elctrn. Corp., Wakefield, Mass. 

Wire, Thermocouple 
'Amperex Electronic Corp., Hicksville, 

N.Y. 
CHle. Svc. Co., Chester, N.Y. __ .. p 2997 
Consolidated Reactive Metals, 

Mamaroneck, N.Y ..... _ .... _ ............ p 3014 
Consolidated Wire & Assoc. Corps., 

Chicago, III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y ............ _ ..... _ .... _ ............ _ ...... _ .. P 3033 
Dearborn Wire & Cable Co.,.Rosemont, 
III 

Engelhard Minerals & Chem., Murray 
Hili, N.J. 

Standard Wire & Cable, Los Angeles, 
Cal ............. _ .................................... p 3057 

Tensollte, Tarrytown, N.Y. 
Victor Wire & Cable, LA., Cal. 
Alnor Instr. Co., Chicago, III. 
American Standard, Franklin' Pk., III. 
.Barber-Colman Co., Industriallnstrs. Div., 

Rockford, III. ' 
Berkley & Co., Spirit Lake, Iowa 
BerkShire Elec. Cable Co., Leeds, Mass. 
Bram·Metallurglcal-Chem., Phila., Pa. 
Bristol Oiv, Waterbury .. Conn 
British Insulated Callender's Cables, Ltd., 

London WC1B 30N, Eng . 
Calif~mia Fine Wire, Grover City, Cal. 
Cohn, Sigmund, Mt. Vemon, N.Y. 
Coleman Cable & Wire Co., River Grove, 

III. 
Continental Wire & Cable, York, Pa. 
Control Prods. Corp., Chicago, m. . 
Driver, Wilbur B. Co., Newark, N.J. 
Essex Int'l, Inc., Sycamore, III. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Gavitt Wire & Cable Div., Brookfield, 

Mass. 
Harro labs.; Inc., Branford; Conn. 
Holyoke Wire & Cable, Holyoke, Mass. 
Honeywell, FI. Washington, Pa. 
International Wire Prods., Wyckoff, N.J. 
Leeds 8. Northrup Corp., No. Wales, Pa. 
Leico Inds., Inc .. New York, N.Y. 
Lenz Elec. Mfg. Co., Chicago, III. 
Lewis Engrg.· Co., NaugatuCk, Conn. 
Mackay, A.D., Inc., New York, N.Y. 
Magnet Wire; Inc., New York, N.Y. 
:Marlin Mfg. Corp., Cleveland, Ohio 
Matthey Bishop Inc., Malvem, Pa. 
Molecu-Wire Corp., Farmingdale, N.J. 
Moore, Samuel & Co., Mantua, Ohio 
Omega Engrg., Inc .. Stamford, Conn. 
Pyco, Inc., Penndel, Pa. 
Revere Elctm.' Div., Wallingford, Conn. 
Richards Arklay S., Newton Highlands, 

Mass. 
Sensor DynamiCS, Inc., Addison, III. 
Thermax Wire Corp., Flushing, N.Y. 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
Thermotronic Devices, Inc., 

Conshohocken, Pa. 
Transltron Elctm. Corp., Wakefield, Mass. 
West Instr. Oiv., Schiller Pk., III. 
Wilkinson Co., Westlake Village, Cal. 

Wire, Tinsel 
Consolidated Wire & Assoc. Corps., 

Chicago; III. 
Daburn Elctrns. & Cable Corp., Bronx, 

N.Y •. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Tan80llte, Tarrytown, N.Y; 
American Elec. Cable Co., Holyoke, Mass. 
Columbia Wire Prods. Co., Chicago, III. 
Gavill Wire & Cable Oiv., Brookfield, 

Mass. 
Hudson Wire Co, Ossining, N Y 
Magnet Wire, Inc., New York, N.Y. 
Montgomery Co, Windsor Locks, Conn 
Plastic Wire & Cable Corp., Jewell City, 

Conn. 
Transitron Elctm. Corp., Wakefield, Mass. 

Wire, Transmlsslon-See 
Cable, Transmission Line 

2118 For ·addresses see YELLOW SECTION eem/1971 (Vol. 3) 
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Wire, Tungsten 
Engelhard Minerals & Chem., Murray 

HIli, N.J. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. . 
Atomergic Chemetals, Carle Place, N.Y. 
Bram Metallurgical-Chem., Phila., Pa. 
California Fine Wire, Grover City, Cal. 
Elctrn. Space Prods., Los Angeles, Cal. 
Fansteellnc., N Chicago, III. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania. Inc., Towanda, Pa. 
Magnet Wire, Inc., New York, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Philips Elmet Corp., Lewiston, Me. 
Pyco, Inc., Penndel, Pa. 
Semi Alloys, Inc., Mt. Vernon, N.Y. 
Unique Wire Weaving Co., Hillside, N.J. 
United Mineral & Chem. Corp., New York, 

N.Y. 
Var-Lac-Oid Chemical Co., Elizabeth, N.J. 
Westinghouse Elec., Bloomfield, N. J. 

Wire & Cable Ties 
Dab,urn Elctms. & Cable Corp., Bronx, 

N.Y. 
GC Elctms., Rockford, III. 
Panduit Corp., Tinley Pk., 111 •••••• _ •• P 3047 
Saxton Prods., Congers, N.Y. 
Transcon Mfg.Co., Dallas, Tex ••• p 3064 
Bergen Wire Rope Co., Lodi, N.J. 
Blrnbach Co., Inc., Freeport, N.Y. 
Copperweld Steel Co., Glassport, Pa. 
Dennison Mfg., Framingham, Mass. 
E.C.P. Corp., Cleveland, Ohio 
Electrovert, Inc., Mt. Vernon, N.Y. 
Fastex Div., Des Plaines, III. 
Gudebrod Bros. Silk Co., Inc., New York, 

N.Y. 
Hanscom, H.F. Co., Inc., Providence, R.1. 
Holub Inels., Inc., Sycamore, III. 
Holyoke Wire & Cable, Holyoke, Mass. 
lco/Rally, Palo Alto, Cal. 
Ideal-Hellermann Can., Ltd., Ajax, Ont., 

Can. 
Kent Corp., Mundelein, III. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Thomas & Betts Co., Elizabeth, N.J. 
Tyton Corp., Milwaukee, Wisc. 
Waldom Elctrns., Inc., Chicago, III. 
Weckesser Co., Inc., Chicago, III. 
Whttaker Cable Corp., N. Kansas City, 

Mo. 
Zeus Ind'l. Prods., Raritan, N.J. ' 
Zippertubing Co., Los Angeles, Calif. 

Wire Cutters, Automatic
See Vol 1 

Whitaker Cable Corp., N. Kansas City, 
Mo. 

Williams J.H. & Co., Buffalo, N.Y. 
Xcelite, Inc., Orchard Park, N.Y. 

Wire Cutting & Stripping 
Services-See Services, 
Wire Cutting & Stripping 

Wire Forms-See Forms, Wire 

Wire Markers (All Types)-Also 
See Strips, Marker & 
Fanning 

Aero Devices, Inc., Totowa, N.J. p 2994 
Alpha Wire Corp~ Elizabeth, N.J. . 
GC Elclrns., Rockford, III. 
Markel, L Frank & Sons, Norristown, 

Pa. 
P,mduit Corp., Tinley Pk., III •••••••.. P 3047 
Ackerman Gould Co., Inc., Oceanside, 

N.Y. 
Acromark Co., Berkeley Hts, N.J. 
American Pamcor, Inc., PaOli, Pa 
Brady, W.H. Co., Milwaukee, Wisc. 
Cryptographics, Inc., New York, N.Y. 
Duramark, Inc., Port Washington, N.Y. 
E.C.P. Corp., Cleveland, Ohio 
Electrovert, Inc., Mt. Vernon, N.Y. 
Excel Specialty Corp., Chicago, III. 
Formulabs Ind'l. Inks, Escondido, Cal. 
Ideal-Hellermann Can., Ltd., Ajax, Ont., 

Can. . 
Ideal Industries, Inc., Sycamore, III. 
Manger Elec. Co., Inc., Stamford, Conn. 
·Nat'l. Band & Tag, Newport, Ky. 
Plymouth Rubber Co., Inc., Canton, Mass. 
Raychem Corp., Menlo Park, Calif. 
Rayclad Tubes, Inc., Menlo Park, Calif. 
Sjoberg, C. & Son, Inc., Cranston, R.1. 
Thomas & Betts Co., Elizabeth, N.J. 
Zippertubing Co., Los Angeles, Calif. 

Wire-Marking Machines, 
Automatic-See Vol 1 

Wire-Marking Machines, Hand 
Operated-See Vol 1 

Wire Measuring & Cutting 
Machines-See Vol 1 

Wire-Measuring Gauges 
Jonard Inds. Corp., Bronx, N.Y. 
Multlcore Sis. Corp., Westbury, N.Y. 
Addison Div., Mountainside, N.J. 
Bendix, Dayton, Ohio 
Dice, J.w. Co., Englewood, N.J. 
Dynamic Data Corp., Columbus, Ohio 
Electron-Machine Corp., Umatilla, Fla. 
General Hardwa~e Mfg. Co., New York, 

Wire Cutters, Hand Operated N.Y. 
Clauss Cutlery Co., Fremont, Ohio Lion Precision Div., Newton, Mass. 

p 2934,2936 Optron Corp., Woodbridge, Conn. 
ETC, Inc., Cleveland, Ohio 
GC Elctrns., Rockford, III. 
Jonard Inds. Corp" Bronx, N.Y. 
Vaco Prods. Co., Chicago, 111 .•• _ ... p 2944 
Allied Elctrns. Corp., Chicago, III. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Channellock, Inc., Meadville, Pa. 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal. 
E.T.M. Corp:, Monrovia, Calif. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander & Co., New York, N.Y. 
Henes Mfg. Co., Phoenix, Ariz. 
Holub Inds., Inc., Sycamore, III. 
Hunter Tools, EI Monte, Calif 
Ideal-Hellermann Can., Ltd., Ajax, Ont., 

Can. 
Ideal Industries, Inc., Sycamore, III. 
James Elctrn. Tool Co., Palo Alto, Calif. 
Janel, Inc., Stirling, N.J. 
Klein, Mathias & Sons, Chicago, III. 
Larsen Importing Co., New York, N.Y. 
MacDonald & Co., Glendale, Calif. 
Milbar, Chagrin Falls, Ohio 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Porter, H.K., Inc., Somerville, Mass. 
Snap-On Tools Corp., Kenosha, Wisc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Thomas & Betts Co., Elizabeth, N.J. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Vigor Tool Co., New York, N.Y. 
Waldom Elctms., Inc., Chicago, III. 

Starrett, L.S. Co., Athol, Mass. 

Wire Shielding 
Alpha Wire Corp., Elizabeth, N.J. p 2995 
Consolidated Wire & Assoc. Corps., 

Chlcago,lII. 
Daburn Elctms. & Cable Corp., Bronx, 

N.Y, 
Perfection Mica Co., Bensenville, III. 

p 2003 
Saxton Prods., Congers, N.Y. 
Standard Wire & Cable, Los Angeles, 

Cal. 
Victor Wire & Cable, LA., Cal_ 
Aircraft & Elctrn. Spec., Plainfield, Ind. 
American Elec. Cable Co., Holyoke, Mass. 
Belden Corp., Chicago, III. 
Birnbach Co., Inc., Freeport, N.Y. 
Co-Operative Inds., Inc., Chester, N.J. 
Consolidated Prods., Gardena, Calif. 
Copperweld Steel Co., Glassport, Pa. 
Estes Engrg. Co., Gardena, Calif. 
Holyoke Wire & Cable, Holyoke, Mass. 
Int'l. Wire & Cable, Chicago, III. 
Lenz Elec. Mfg. Co., Chicago, III. 
Metex Corp., Edison, N.J. 
Montgomery Co, Windsor Locks, Conn 
New England Elec. Wire, Lisbon, N.H. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
Templet Ind., Inc., Plainview, N.Y. 
Thermax Wire Corp., Flushing, N.Y. 
Westinghouse Elec., Blairsville, Pa. 

Yokes, Deflection, Oscilloscope 
Zippertubing Co., Los Angeles, Calif. 

Wire Strippers, Automatic
See Vol 1 

Wire 'Strippers, Hand 
Operated , 

Clauss Cutlery Co., Fremont, Ohio 

ETC, Inc., Cleveland, Ohio 
GC Elctms., Rockford, III. 
Jonard Inds. Corp., Bronx, N.Y. 

p 2936 

Vaco Prods. Co., Chicago, III ....... p 2944 
Allied Elctins. Corp., Chicago, III. 
American Elec. Heater, DetrOit, Mich. 
American Pamcor, Inc., Paoli, Pa 
Belden Corp., Chicago, III. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Carpenter Mfg. Co., Inc., Manlius, N.Y. 
Channellock, Inc., MeadVille, Pa. 
Contact, Inc., Hudson, N.H. 
Deutsch Co., Banning, Calif. 
Eraser Co., Syracuse, N.Y. 
Ewald Instrs. Corp., Kent, Conn. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gardner-Denver Co., Quincy, III. 
General Hardware Mfg. Co., New York, 

N.Y. 
Hammel, Riglander & Co., New York, N.Y. 
Helenor Metals Corp., Tuckahoe, N.Y. 
Holub Inds., Inc., Sycamore, III. 
Hunter Tools, EI Monte, Calif 
Ideal-Hellermann Can., Ltd., Ajax, Ont., 

Can. 
Ideal Industries, Inc., Sycamore, III. 
James Elctrn. Tool Co., Palo Alto, Calif. 
Janel, Inc., Stirling, N.J. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Proto Tool Co, Los Angeles, Calif. 
Snap-On Tools Corp., Kenosha, Wisc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Teledyne Kinetics, Solana Beach, Cal. 
Telvac Instr. Co., Van Nuys, Cal. 
Thomas & Betts Co., Elizabeth, N.J. 
Triple-A Specialty Co., Chicago, III. , 
Utica Tool Co., Inc., Orangeburg, S.C. 
Waldom Elctrns., Inc., Chicago, III. 
Western Elctrn. Prods. Co., San Clemente, 

Cal. 
Whitaker Cable Corp., N. Kansas City, 

Mo. 
Wybar Elctrns., Inc., Syracuse, N.Y. 

Wire Strippers, Thermal 
American Elec. Heater, DetrOit, Mich. 
Contact, Inc., Hudson, N.H. 
Eraser Co., Syracuse, N.Y. 
Hunter Tools, EI Monte, Calif 
Ideal-Hellermann Can., Ltd., Ajax, Onl., 

Can. 
Ideal Industries, Inc., Sycamore, III. 
Janel, Inc., Stirling, N.J. 
MacDonald & Co., Glendale, Calif. 
Pioneer Magnetics, Santa Monica, Cal. 
Techni-Tool, Inc., Philadelphia, Pa. 
Teledyne Kinetics, Solana Beach, Cal. 
Thomas & Betts Co., Elizabeth, N.J. 
Unitek Corp., Monrovia, Calif. 
Wybar Elctrns., Inc., Syracuse, N.Y. 

Wire Stripping Chemicals-
See Chemicals, Wire 
Stripping 

Wire Twisters, Automatic
See Vol 1 

Wire TWisters, Hand 
Operated 

Jonard Inds. Corp., Bronx, N.Y. 
Carpenter Mfg. Co., Inc., Manlius, N.Y. 
Eraser Co., Syracuse, N.Y. 
E.T.M. Corp., Monrovia, Calif. 
Janel, Inc., Stirling, N.J. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Milbar, Chagrin Falls, Ohio 
Permaluster, Inc., Burbank, Calif. 
Snap-On Tools Corp., Kenosha, '!Visc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Wybar Elctrns., Inc., Syracuse, N.Y. 

Wire Wrapping Services-See 
Servjces, Wire Wrappjng 

Wire Wrapping Tools & 
Accessories-Also See 
Machines, Wire Wrapping 

Jonard Inds. Corp., Bronx, N.Y. 
Pandult Corp., Tinley Pk., III. 
Standard Pneumatic Motor Co., 

Whittier, Calif ................... _ ••••.•.•• , •• p 2943 
American Pamcor, Inc., Paoli, Pa 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Bussco Engrg., EI Segundo, Cal. ' 
Cambridge Thermionic, Cambridge, Mass 
Cognitronics Corp., Mt. Kisco, N.Y. 
Connectrol Corp., New York, N Y 
Ferranti Ltd., Hollinwood, Lancs., England 
Gardner-Denver Co., Quincy, III. 
Ideal-Hellermann Can., Ltd., Ajax, Ont., 

Can. 
Ostby & Barton Co., Providence, R.I. 
Robinson-Nugent, New Albany, Ind. 
Sjoberg, C. & Son, Inc., Cranston, R.I. 
Techni-Tool, Inc., Philadelphia, Pa. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Zippertubing Co:" Los Angeles, Calif. 

Wiring Panels & Boards, 
Computer-See Boards, 
Programming-Vol 1 

Work Positioners, Circuit 
Board & Chassis-See 
Holders & Jigs 

Work Stations, Clean, Dust 
Free-See Vol 1 

,Wrenches 
Dlalight Corp., Brooklyn, N.Y. 
Jonard Inds. Corp., Bronx, N.Y. 
Vaco Prods. Co., Chicago, 111._ ••••• p 2944 
Allen Mfg, Co., Hartford, Conn. 
Armstrong Bros. Tool Co., Chicago, III. 
Channellock, Inc., Meadville, Pa. 
Desco Mfg. Co., Glendale, Calif. 
Erikson Specialized Tool Co., Pica-Rivera, 

Cal. 
General Hardware Mfg. Co., New York, 

N.Y. 
Glenair, Inc., Glendale, Calif. 
Hunter Tools, EI Monte, Calif 
Janel, Inc.; Stirling, N.J. 
Kawecki Berylco Inds., Inc., New York, 

N.Y. 
Klein, Mathias & Sons, Chicago, III. 
MacDonald & Co., Glendale, Calif. 
Mllbar, Chagrin Falls, Ohio 
Moody Machine Prods. Co., Inc., 

Providence, R.I. 
Owatonna Tool Co., Owatonna, Minn. 
Proto Tool Co, Los Angeles, Calif. 
Raymond Engrg., Inc., Middletown, Conn. 
Snap-On Tools Corp., Kenosha, Wisc. 
Techni-Tool, Inc., Philadelphia, Pa. 
Thomas & Betts Co., Elizabeth, N.J. 
Upson Tools, Inc., Rochester, N.Y. 
Utica Tool Co., Inc., Orangeburg, S.C. 
Vigor Tool Co:, New York, N.Y. 
Williams J.H. & Co., Buffalo, N.Y. 
Xcelite, Inc., Orchard Park, N.Y. 

X-Ray Inspection Equipment 
-See Vol 1 

X-Ray Intensity Meters-See 
Meters, X-Ray Intensity
Vol 1 

X-Y Axis Tables-See 
Simulators, Mot jon-Vol 1 

Xenon Lamp Power Supplies 
-See Power Supplies, ARC 
Lamp-Vol 1 

YIG Crystals-See Crystals, 
YIG-VoI1 

Yokes, Deflection, 
Oscilloscope 

CELCO, Mahwah, N.J •••.. _ ..••••.•••••••• !. P 339 
Syntronlc Instrs., Inc., Addison, III. 

p2499 
Shigotolnds .. , Ltd., New York, N.Y. 
Stackpole Carbon Co., Elctrn. Camps. 

Ferrites, SI. .Marys, Pa. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 
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YOkes, Deflection, Radar PPI 
Yokes, Deflection, Radar PPI Advance Ross Elctrns. Corp., Chicago, III. . 
CELCO, Mahwah, N.J ......... , ............. P 339 American Elctrn. Controls. Co., Barrington, 
Syntronic Instrs., Inc., Addison, III. N.J. . 

P 2499. Ceramic Magnetics, Inc., Fairfield, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. Denson Elctrns. Corp., Rockville, Conn. 
Stackpole Carbon Co., Elctrn. Comps. .Electronic Functions Div. TRW Inc., 

Farrites, SI. Marys, Pa. Candem, N.J. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. Ferranti Elec., Inc., Plainview, N.Y. 

Ferranti' Ltd., Hollinwood, Lanes., England 
Yokes, Deflection, General Instr. of Can., Waterloo, Onl., 

Cathode-Ray Tube Can. 
Amperex Elctrn. Corp., Hauppauge, N.Y. General Instr: Corp., Chicopee, Mass. 

p 2482' GTE Sylvania Inc., Elctrn. Comps. Grp., 
CELCO, Mahwah, N.J ... , ........... ; ••••••• p 339 Waltham, Mass. 
Syntronic Instrs., Inc., Addison, III. Molex Prods. Co .• Downers Grove, III. 

p 2499 Rola DiV., Cleveland, Ohio 
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Shigoto Inds., Ltd., Nevi York, N.Y. 
Stackpole Carbon Co., Elctrn. Comps. 

Ferrites, SI. Marys, Pa. 
Stancor, Chicago, III. 
Triad Distributor Div., Huntington, Ind. 
Triad-Utrad, Huntington, Ind. 
Yokes, DefleCtion,TV Camera 
CELCO, Mahwah, N.J ............ ; .. _ ...... P 339 
Syntronic Insirs.,lnc.;Addlson, lII.p 2499 
ATV Research. Dakota City, Neb. 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Gencom Div., Plainview,. N.Y. 
Multi Media Engrg., Inc., Rockville, Md. 
Shigoto Inds., Ltd., New York, N.Y. 
Stackpole Carbon Co., Elctrn. Comps. 

Ferrites, SI. Marys, Pa. 

Yokes, Rutating Coil 
CELCO,' Mahwah, N.J .......... _ ............ p 339 
Syntronic Instrs •. , Inc., Addison, III. 

. . P 2499 
Dittmore-Freimuth .corp., Milwaukee, Wisc. 

Zener Diodes-See Diodes, 
Zener-Vol. 2 . 

Zipper Tubing-5ee Tubing, 
Zipper 

Zone Boxes, Thermocouple
See Thermocouples, 
Elements & Acessories-
Vol 2 
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oume 
passive components 
materials I hardware 
This volume contains: 
Section 
1400 
1500 
1600 
1800 
2100 

2350 
2500 
2600 
2800 
3100 
3150 
3200 
4700 
4750 
5400 
5600 
6000 

Product 
Cabinets, Chassis, Containers, Racks, Boxes, etc ................. .. 
Capacitors (All Types) .......................................................... .. 
Chemicals (Acids, Adhesives, Coatings, Lubricants, etc.) .... .. 
Coils (Inductors, Chokes), Assemblies, Forms ...................... .. 
Connectors, Electrical (Receptacles, Sockets, 
Terminal Boards) ................................................................... . 
Delay Lines (All Types) ........................................................ .. 
Fabricated Mechanical Parts (Bearings, Cores, Magnets, etc.) 
Fans, Blowers & Cooling Equipment .................................... .. 
Hardware, Non-Current Carrying (Fasteners, Washers, etc.) .. .. 
Insulators, Insulating Materials & Parts ............................... . 
Manufacturing, Subcontracting, Custom Fabrication ........... . 
Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc.) 
Resistors, Fixed ................................................................... . 
Resistors, Variable (Potentiometers & Rheostats) ............... . 
Tools (Hand & Power); Soldering Supplies ........................... . 
Transformers ......................................................................... . 
Wire, Cable, Harnesses & Accessories ................................... . 

Volume 1 Volume 2 
test instruments 
equipment and systems 

Pages 1·988 

Power Supplies 

Communications 

Microwave Systems 

Telemetering 

Audio 

Test, Measuring and Recording 

Environmental Test 

Production Machinery 

Computing, Data Handling and Accessories 

active components 
circuit assemblies 
controls and drives 

Pages 989·2008 
Tubes 
Amplifiers 
Filters 
Crystals 
Microwave Components 
Motors and Servo 
Transducers 
Semiconductor Devices 
Integrated Circuits 
Photoelectric and Optical 
Relays and Switching Devices 
Thermal Devices 
Panel Components and Readouts 

Starting 
Page 
2314 
2330 
2478 
2481 

2510 
2728 
2754 
2776 
2809 
2810 
2814 
2816 
2818 
2902 
2933 
2948 
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A 
Aaron·Davls ......................... ; ............ 616 
Abbott Transistor 

Labs ............ ; ..... 618·632, 2948, 2949 
Accutronlcs Inc ..................... 1353·1360 
ACDC Electronics Inc ............... 634-639 
Acoplan Corp ........................... 640, 641 
AD Data Systems .............................. 328 
ADC Products ........................ 2510·2515 
Advanced High Voltage Co ............... 617 
Aero Devices .................................. 2994 
Aerovox Corp ................................. 2330 
AirBorn, Inc ................................... 2517 
Alrflyte Electronics Co ................. 1580 
Alrpax Electronics ................ 1308, 1877 
A.L.A. Industries Inc; .................... 1645 
Alco Electronic Products, Inc. 

Knobs .......................................... 1440 
Lamps .......................... , ............... 1439 
Readouts .................................... 1438 
Relays ........................................ 1646 
Switches ............................ 1878·1880 
Terminal Strips .......................... 1646 

Alford Manufacturing Co. · ................ 598 
AII·Tronics, Inc •• ~ ................. 1506·1508 
Allard Instrument Corp ................. 1435 
Allen" Avionics, Inc ..... 1510, 2729·2731 
Allen·Bradley •..••••.•••• 1511. 153582331, 

2822, 2823, 290 ,2909 
Allen Electronics ............................ 2481 
Almond Instruments Co ................... 329 
Alpha, Div. of Loral Corp ............... 2995 
American Aerospace 

Controls ............................ 1304·1307 
American Astrionlcs, Inc ................. 335 
American Electronic Labs .............. 1552 
American Lava Corp., Sub. of 3M •• 2810 
American Nucleonics Corp ............. 307 
American Precision Industries 

Delevan Div ..................... 1585, 2490 
American Technical 

Ceramics .......................... 2332, 2333 
American Zettler, . 

Inc ••••••• 1309, 1647.1653, 1882, 1883 
Amersil Inc ......................... ; ............ 2816 
Ametek/Lamb 

Electric ........ 1572, 1573, 2776, 2777 
Amglo Industries, Inc ................... 1641 
AMP Inc., Capltron 

Div. .. ...... 642, 643, 2338, 2518, 2519 
Syscom Dlv ................. 330, 331, 1881 

Amperex Electronic Corp. 
Audio Equipment & Accessories .. 308 
Capacitors .......................... 2334·2337 
Resistors .......................... 2818, 2819 
Tubes .......................................... 1995 
Yokes .......................................... 2482 

Amphenol Corp. 
Bunker·Ramo ........ Back Cov~r, Vol. 3 
Cadre Dlv ................................... 2814 
Connector Dlv ................... 2560·2590 
Controls Dlv ... 1436, 1437, 2902·2907 
Industrial Dlv ................... 2538·2557 
R.F. Div ......... 1884·1887, 2520·2537 
Sams Djv ........................... 2558, 2559 
Switch Dlv ................................. :.1888 

Anadex Instruments, Inc ......... 391-400 
Ana log Digital Data Systems .......... 328 
Andersen Labs., Inc ....................... 2728 
A.P. Circuit Corp ........................... 1.509 
API Instruments, 

Sub. of LFE Corp. .. .............. 402, 403 
Applied Microwave Lab. Inc ........... 599 
Applied Research Inc ..................... 1554 
Arco Electronics, Inc., 

PFC Mfg. Dlv ..................... 2339·2345 
Arnold Engineering Co ......... 2754, 2755 
Arnold MagnetiCS Corp ............ :644·651 
ARRA Inc. (Antenna & Radome 

Research Assocs.) ...................... 1553 
Art Wire & Stamping Co ............... 2815 
Artronic Instrument Co ................. 2732 
Arvee Engineering Co ................... 1278 
Arvin Frequency Devices .............. 1361 
Arvin Magnetics .............................. 309 
Ashland Electric 

Products ........ 1574-1579, 2778·2781 
Associated Research, Inc ....... 404, 405 
Associated Testing Labs ................. ;388 
Astro·Space laboratories, Inc ......... 633 
AstrodYne, Inc ............................... 1794 
Astrosystems Inc ....... 332-334, 406-409 
Atec, Inc ................................... 410, 411 
Atomlchron, Inc ............................... 469 
ATR Electronics, Inc ....................... 652 
Augat Inc ....................................... 1536 
Austron Inc ..................................... 653 

~~t:~:~:i ~:~t~Di~ ............ · .. · ...... •• .. 2483 
(see Cook Electric) 

Automation Development Co ......... 1310 
Autronlcs Corp ............................... 1311 
Avtel Corp ................................. 654·659 
AVX Aerovox .................................. 2330 

B 
Babcock Electronics Corp ..... 1654·1659 
BAFCO, Inc ....................................... 412 
Balco Electronics. Inc. 

Balco/Marstan ...... 1296, 2346, 2347) 
2820,2821 

Barnes Corp ................................... 2591 
Beau Products ...................... 2720, 2721 
Beckman Instruments Inc. 

Cedar Grove Operations ...... 414, 415 
Electronic Instruments Div ......... 413 

Beede Electrical Instr. Co ..... 416, 417 
Behlman Div. 

(see California Instruments) 
Bel Fuse Inc ......................... 2734·2738 
Bell Inc., F.W ......................... 418, 1985 
Bendix Corp. 

Environmental Science Div ......... 336 
Microwave Devices 1555, 2597, 2756 

Berg Electronics, Inc .......... ;2592·2595 
Beta Instrument Corp ..................... 337 
Betamlte Electronic Devices ........ 1660 
Biddle Co., James G ......................... 419 
Bird Eiectronic Corp ............... 420, 421 
Bissett·Berman Corp ..................... 1314 
Bivar, Inc .................................... ".2809 
Bloc·Lite .. ; ..................................... 1441 
Bliley Electric Co ....... 1367·1372, 2733 
Blue M Engineering .......................... 389 
Bodine Electric Co ......................... 1581 
Bolt Beranek and Newman Inc ....... 587 
Boonton Electronics Corp ....... 422, 423 
Bowmar Instrument 

Corp ............. 1312, 1313, 1442, 1582 
Bramco Controls Div., 

Ledex Inc ......................... 1406, 1523 
Brush Div., Gould Inc ............. 588, 589 
Buchanan Electrical Products 

Corp. .. .............................. 2598, 2599 
Bulova Watch Co. 

American Time 
Products .............. 660. 1366, 1642 

Frequency Control 
Products .............. 1362·1365, 1512 

Servo Products .................. 1865·1867 
Bunker·Ramo/Ainphenol 

(see Amphenol) 
Burroughs ........................................ 338 
Burton·Rogers (Hoyt) " ............ 494, 495 
Bussmann Mfg. Div., 

McGraw·Edison ................ 1890, 189r 

C 
C·Cor Electronics, Inc ....... 1280, 1281 
C & K Components. Inc ....... 1892, 1893 
Cabtron Corporatlo'n ...................... 2314 
Caddell·Burns Mfg. Co ....... 2484, 2485 
Caddcick Electronics ............ 2824·2828 
Cal·R Inc ......... 1537, 1963, 2349·2351, 

2830,2831 
Calif. Electronic Mfg. Co ............. 1315 
California Instruments Corp. 

Behlman Dlv ......................... 670, 671 
Calico Div ..................................... 424 
Elln Dlv .............................. ; .......... 671 

Capitol Machine & Switch ............ 1896 
Carborundum . 

Co ................... 1964·1967, 2832·2834 
Carling' Electric, Inc ..................... 1897 
Carter Mfg. Corp ................. 2912, 2913 
Carter Semiconductor Inc ............. 1795 
CEA, Dlv. of Berkleonlcs, Inc ... 672, 673 
CELCO (Constantine 

Engineering Labs, Co.) ................ 339 
Centra lab Electronics Dlv. of 

Globe·Unlon Inc ..... 1898, 2348, 2918 
Centralab5emiconductor .... 1796·1798 
Centron Engrg ............................... 1299 
Cherry Electrical Products Corp ... 1899 
Chester Cable Operations, 

CIties Service Co ....................... 2997 
Chicago Dynamic Industries .......... 1900 
Chicago Lock Co .................. ; .......... 1901 
Chicago Miniature Lamp Works .... 1443 
Chicago SWitch, Inc ....................... 1902 
Christie Electric Corp ............. 674, 675 
Chrono·log Corp ............................... 340 
Chronetics .................... ; ................... 425 
Cimco Wire & Cable Co ................. 2996 
Clnch·Graphlk, Dlv. of TRW .......... 1297 
Cinch Mfg., Dlv. of TRW ...... 2600·2609 
Clnch·Nullne, Dlv. of TRW ............ 2610 
Clrcon Corp ..................................... 2937 
Circuit Power Inc .... , .............. 676. 677 
Circuit·Stik Inc. .. ................ 1298, 1299 
Clairex Electronics, Inc ..... 1636, 1637 
Clare & Co., C.P ................... 1662·1674 
Clarke·Hess Communication 

Research Corp. .. .......................... 426 
Clauss Cutl,ery Co ................. 2933·2936 
CML MaCarr, Inc ....................... 661:668 

. Coast Coil Co ................................. 2487 
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Cober Electronics, Inc ••...••.... 600, 601 
Columbia Components Corp ...•.•... 2742 
Columbia Electronic Cables .. 2998·3005 
Columbia Technical Corp., 

Humiseal Div .....•.....•....... 2478, 2479 
Comar Electric Co •••.......•...... 1676·1681 
Component Research Co ....... 2352-2373 
Computer Components Inc .•.....•... 1661 
Computer Devices Corp ....... 2739-2741 
Computer Devices (of Calif.) .....••. 1583 
Computer Instruments 

Corp. • ...............•.............•. 2914, 2915 
Computer labs .•••.......... 342, 343, 1279 
Computer Power Systems, Inc ....... 669 
Computer Products •.....•................... 341 
Concord Electronics Corp ....•...•.... 2611 
Connector Corp. . ••••..••.•.....•• 2612, 2613 
Connor-Winfield Corp .•.....•. 1376, 1377 
Consolidated Reactive Metals ....•. 3014 
Consolidated Wire & Associated 

Corporations .....•.....•..•.....•. 3006-3013 
Censtantine Engineerings labs. 

Co. (Celco) ..........•......•.•..........•..... 339 
Continental Con ector Corp ••. 2614, 2615 
Continental-Wirt Electronics 

(see CW Industries) 
Control Electronics Co .•.............•. 2743 
Control Technology Co •....•• 1868, 1869 
Co-Ord Switch .......••.....•.•.....••........ 2617 
Cook Ele.ctric 

Automatic Controls .•..........•..••.•. 1903 
Lectroh·m, Inc •........ 1760, 2854-2856 

Corning Electronics ............ 2374, 2375, 
2836,2837 

Cosmicar Optical Co., Ltd .••...•..••.. 1643 
Coto-Coil Co ......................... 1682, 1683 
Couch Div., S.H., ESB Inc •............ 1675 
Cox & Company, Inc .....••........•••.••.. 1968 
CPS (see Computer Power Systems) 
Croven Limited .............................. 1378 
Crown International ........................ 951 
CTS Corp ..........••.•....• 1538, 1894, 2829J 

2910,2911 
CTS Knights, Inc •.•........•....••. 1373-1375 
Cunningham Corp •.••...••..........•.....•... 322 
Curtis Instruments Inc .•.....••.......... 427 
CW Industries 

(Continental-Wirt) ....•.•...•.••....•.•. 1895 

D 
Daburn Electronics & 

Cable Corp ...............•....... 3032, 3033 
Daco Instrument Co., Inc ..... 1444, 2783 
Daico Industries, Inc ................... 1556 
Dale Electronics, Inc. 

Coils, Chokes, Inductors •• 2488, 2489 
Connectors ....••••..•.•••....••. 2618, 2619 
Resistors ............................ 2838-2849 
Packaged Networks .................... 1539 
Potentiometers ••......•.•...•. 2916, 2917 
Motors, Relays .......................... 1584 
Surge Arrestors ..............•.........•. 1906 

Damon Corp ••......••.•....•.•.....••.•.....•. 1379 
Data-Control Systems; Inc ............. 345 
Data Delay Devices ...••.....•• 2744, 2745 
Data Devices (see DOC) 
Data Grap~ics. Corp ......................... 346 
Data Technology Corp ..•.....•............ 429 
Datacom, Inc" .................................. 344 
Datak Corp ..................................... 1445 
Datapulse (see Systron Donner) 
Datascan, Inc ................................... 428 
Datron Systems 

(see Electronic Specialty) 
DOC .••.........................•••......... 347, 1282 
Dearborn Wire & Cable Co .•. 3015-3031 
Del Electronics Corp .•... 678-680, 2377 
Delco Electronics ......••.......• 1800, 1801 
Delevan ................................ 1585, 2490 
Deltrol Controls .....••....•......••....•..•.. 1692 
Deltron Inc .............................•. 682-685 
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Designatronics Inc. 
Automatic Coil ............................ 2483 
United Products Co ................... 2508 

Dialight Corp ....................... 1446, 1447 
Digital Equipment Corp ••.........•....... 348 
Digitran Co ........................... 1904, 1905 
Digitron Corp ................................... 349 
Display Devices, Inc ..................... 1450 
Diversified Electronics ........ 1684, 1685 
Dixson Inc .............................. .430, 431 
Dohrmann, Div. of Envirotech 

Corp ............................. 592-594, 1969 
Douglas Electronics, Inc ..... 1300-1303 
Douglas Randall, Div. 

Walter Kidde .......... 1381, 1686, 1687 
Dow Key ................................ 1688-1691 
Drake Manufacturing Co ..... 1448.1449 
Dranetz Engineering 

Labs ... : .............. 433-438, 1870, 1871 
Dressen-Barnes Electronics ...... 686-690 
Durant Digital Instruments .......... 1316 
Dynage Inc ................................. 692-700. 
Dynamic Instrument Corp ..... 681, 1586 
Dynarad Inc ..................................... 439 
Dynamics Instrumentation 

(see Multitech~ 
Dytro Corp. .. .................................... 440 
Dytronics Co., Inc .......................... .441 

E 
E-H Research Labs ................... .442-447 
E & M Laboratories ........................ 1557 
E·Z Hook Test Products ........ 2621-2623 
Eagle Signal, Div. of Gulf & 

Western ............................ 1317, 1693 
Eastern.Air Devices, Inc ..... 1588, 1589 
Eby Co., Hugh H ........................... 2620 
Ectron Corp ................................... 1283 
Edsyn, Inc ....................................... 2938 
EEMCO Div., of Datron 

Systems ............................ 1590, 1591 
EAI .................................................. 2381 
EIP Inc ............................................. 448 
Elco Corp ...................... , ...... 2624, 2625 
Elcor Products ................................ 701 
Eldema .................................. 1452-1455 
Eldorado Electrodata Corp ............. 449 
Electro Cube, Inc ..... 2378, 2379, 2950 
Electro/Data Inc ............. , ... 1558, 1559 
Electro Impulse, Inc ..... 450, 603, 2784 
Electro-Mech .................................. 1907 
Electro-Mechanical Instr. Co ......... 451 
Electro-Mechanics Co ..................... 452 
Electro Motive Mfg. Co ................. 2380 
Electro-Numerics Corp ................... 453 
Electro Scientific 

Industries .................. 454, 455, 2919 
Electro Switch Corp ....................... 1908 
Electronic Applications Co ... 1694-1696 
Electronic Associates, Inc. (see EAI) 
Electronic Controls, Inc. (see T-Bar) 
Electronic Development Corp ... 456, 457 
Electronic Devices, Inc ....... 1802-1805 
Electronic Enclosures .................... 2315 
Electronic Engineering Co. 

of Calif ....................................... 1909 
Electronic Enterprises Inc ........... 1996 
Electronic Hardware Corp ............. 1456 
Electronic Instrument & 

Specialty Corp ........................... 1706 
Electronic Measurements Inc ........ ,702 
Electronic Molding Corp ............... 2626 
Electronic Research Co ....... 458, 1384 
Electronic Specialty Co ....... 1698-1705 
Electrons Co ................................... 1451 
Electrospace Corp ........................... 323 

Elexon Inc ......................................... 706 
Elfab Corp ....................................... 2627 
Elgar Corp ................................. 703-705 
Elgenco Inc .............................. .460-465 
Elin Div. (see 

California Instruments) 
Elmwood Sensors, Inc ................... 1970 
Empro Manufacturing Co ................. 459 
Engelhard Industries, 

H.A. Wilson ................................ 2817 
Envirotech Corp. (see Dohrmann) 
Equipto Enclosure Systems .......... 2316 
ERA Transpac Corp ................... 707-709 
Erie Frequency Control ........ 1382, 1383 
ESC Electronics Corp ........... 1513, 2747 
ETC, Inc ......................................... 2628 
Evans Corp., George ...................... 2785 
Eveready (see Union Carbide) 
Exact Electronics, Inc ..................... 466 
Executone, Printact Relay Div ..... 1784 

F 
F-Dyne Electronics Co ......... 2382, 2383 
Fabricast, Inc ..................... 1592, 1593 
Fae Instrument Corp ..................... 1587 
Faratron Corp ................... 467, 711-713 
Faria Meter Corp ........................... ..468 
Fenwal Electronics, Inc ............... 1971 
Ferrodyne Corp ............................... 2951 
Ferronics Inc ................................. 2757 
Ferrotran Electronics .... 715-717, 2954 
Ferwalt, Inc., W.H ......................... 1385 
Flight Systems, Inc ............. 1707, 1910 
Flite-Tronics Co., Inc.' .................... 714 
Fluke Mfg. Co., John ................ 470·479 
Fork Standards, Inc ..... 718, 1a87-1390 
Formica Metal Products Co ........... 2317 
Freed Transformer 

Co. .. .................. 480-483, 2952, 2953 
Frequency Control, Inc ................. 1386 
Frequency Electronics, Inc ... 469, 1391 
Frequency Engineering Labs .. 604, 605 
Frequency Sources Inc ....... 1560, 1561 

G 
Gamble Industries, Charles T ....... 2852 
Gates Electronics Co ............. 720, 721 
GC Electronics ................................ 2629 
General Electric Co. 

Batteries ...................................... 719 
CapaCitors ........................ 2384, 2385 
Indicating Lights ...................... 1462 
Instruments, Measuring & 

Test ................................. .484, 485 
Lamp Glass Dept ....................... 2811 
Miniature· lamp Dept ................. 1463 
Motors ........................................ 1595 
Permanent Magnets' .................. 2758 
Relays .............................. 1708, 1709 
Semiconductors .......................... 1799 
Soldering Irons .......................... 2939 
Switches .................................... 1911 
Terminal Boards ........................ 2630 
Tubes, Microwave Devices ...... 1997 

General Electro-Mechanical 
Corp ........................................... 1594 

General Illumination Inc ..... 1457-1461 
General Instrument Corp ..... 2386, 2387 
General Magnetics, Inc ....... 1318-1320 

See YELLOW SECTION for Local Offices. Phones 

General Resistance, Inc ..... 2850, 2851 
General Time, 

Industrial Controls Div ............. 1321 
Genisco Technology Corp. 

Eldema .............................. 1~52-1455 
RFI/EMI ............................ 1514, 1515 

Geo Space Systems .......... 350, 486, 608 
Georator Corp ........................... 722, 723 
Geotech (see Teledyne Geotech) 
Gibbs Mfg. & Research ........ 1395-1402 

Accutronics Inc ................. 1353-1360 
Glass Technology Div., Gulton ...... 2632 
Globe Industries, 

Div. of TRW ............ 1598-1607, 2787 
Gordos Corp ......... : ................. 1912-1914 
Gorn Connector Div. 

(see Positronic Industries) 
Gould Inc., Brush Div ............. 588, 589 
Graphite Metallizing Corp ............. 1596 
Grayhill Inc ..................................... 1915 
Greenray Industries, 

Inc ................... 606, 607, 1392, 1393 
Oven Industries ............ , ......... 1394 

Griffith Plastics Corp., 
Nobex Div ......................... 1466-1471 

Grigsby-Barton, Inc ............. 1710, 1711 
GTE Sylvania ........................ 1464, 1465 
Guardian Electric ........ 1712-1714, 1916 
Gudeman Div., Gulton Inds ... 2388-2409. 
Gulton Industries, Inc. 

Glass Technology Div ................. 2632 
Gudeman Div ..................... 2388-2409 
Microceramics Div ... 1972, 2410-2413 
Rustra k Instrument ...................... 595 

H 
Hamlin Electronics, 
Hamlin Electronics .... 1724, 1725, 1917 
Harrel, Inc ..................................... 1973 
Hart Advance, Relay Div ............... 1723 
Hathaway 

Components ............ 1715-1722, 1918 
Haydon Co., A.W ............................. 1597 
Hecon Corp ..................................... 1332 
Heinemann Electric Co ................. 1919 
Hertz Filter Corp ........................... 1516 

Hewlett-Packard, N.J. Div ....... 729-732 

Hexacon Electric Co ..................... 2940 

Hi-G, Inc. 
Power Supplies .................... 724, 725 

Relays ................................ 1726-1738 

Solenoids .......................... 1330, 1331 

Timing & Sensing ............ 1322·1329 

Hickok Electrical Instr ..... 351, 487-489 

HICO ................................................ 1616 

Hipotronics, Inc ....................... 490-493, 
726-728, 2415, 2955 

Hiram Jones .......................... 2634, 2635 

Hisonic Inc ......................... 1517, 2491 

Honeywell, Inc. 
Test Instruments Div ................. 590 

Wabash Div ................................. 2318 

Hopkins Engineering Co ............... 1519 

Horizons International (HICO) ...... 1616 

Houston Instrument ........................ 591 

Howard Industries .......................... 1617 

Hoyt Electrical Instr. Works 
(Burton-Rogers) .................. ..494, 495 

Hudson Lamp Co ........................... 1472 

Continued on next page 
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Hughes Aircraft Co. 
Connecting Devices .................. 2633 
Indust. Products Div .• 

Fact Systems ....•.....•.......•........ .496 
Microelectronic Prod. Div ......... 1403 . 
MOS Div •....•.•................... 1540. 1541 

Humiseal Div .• Columbia 
Technical Corp •................ 2478. 2479 

Hurst Mfg. Corp ...•......••.•..... 1608·1615 
Hybrid Systems Corp .•... 352.353. 1284 

Icon Corp •...................................... 1333 
Illumination Industries Inc .....••.. 1644 
Industrial Control Co ......•.. 1872. 1873 
Industrial Devices. Inc ..••... 1474.1475 
Industrial Electronic 

Engineers .•..........•...•.••..•.•. 1476·1478 
Industrial Test Equipment Co. 497. 733 
Infodex. Inc ......................•.•.......... ..498 
Infotronics Instruments 

(see Dohrmann) 
Instrument Specialties Co .•. 2760. 2761 
Instruments for Industry .............• 1285 
Inter.Computer Electronics ..•. 354·356 
Inter·Market Inc .•.............•. 1473. 1926 
Inter·Technical Group ...••... 1998. 2759 
Interelectronics Corp ..................... 735 
International Crystal 

Mfg. Co. . ......•.................. 1404. 1405 
International Electro 

Exchange ............................ 1922·1925 
International. Electro· 

Magnetics ....•.....•........... : ..... 310.·311 
International Electronics Corp ..... 2418 
International Rectifier ....••....•.•..... 1807 
Interstate Electronics .........•••.....•• .499 
Interswitch •...•............•............••...• 1927 
Intronics. Inc .••.....................• 734. 1288 
IRC (see TRW) 
ISC Magnetics •........... 500. 1334. 1335. 

1806. 1920, 1921 
Ithaco .................................. 1286, 1287 
ITT Cannon ....••..•...•.•....••.....•. 2637·2641 
ITT Jennings .•.. 501, 1740, 1741, 1928. 

2416.2417 
ITT Jennings Industrial 

Products •...•....................• 1618, 1739 
ITT Thermotech ....•....•..•...•.•. 2766·2773 

J 
J·B·T Instruments, Inc .•......••.....•... 1929 
Jackson Bros. (London) Ltd ••......... 2419 
James Electronics Inc ....... 1742, 1743 
Janco Corp ................••.•....... 1930, 1931 
JFD Electronics Corp •.................... 2420 
Johanson Manufacturing corp ..... 2421 
Johnson Co., 

E.F .....•.•......•.. 2422. 2423, 2642·2644 
Jonard Industries Corp ................. 2941 

Joslyn Electronic Systems ............ 1933 
Julie Research Labs. · .... 502, 503. 2853 

K 

Kahle Engineering ............................ 947 

Kappa Networks •...........••.... 1520. 1521. 
2748.2749 

Kay Elemenlrics Corp .........•...•. 504·509 

KCC Shokai Ltd ............................. 1479 

Kemet (Union Carbide) •....... 2424·2427 

Kepco. Inc. 737·771. Back Cover, Vol .. 1 

Kessler·Ellis Products .....•......•••... 1336 

Keystone Carbon Co ............. 1974·1979 

KGS Electronics .•............•..•.. 2956. 2957 

Kilovac Corp. 
Dow Key ............................ 1688·1691 

Penta Labs ..........•• 1744. 1745.2428 

Kilovoit Corp •...•.......•...........•.. 772. 773 

K M S Industries. Inc. 
Quan·Tech Div ....................... 545·548 

Microwave Cavity Labs ....•••. 610, 611 

Kratos Instrument Div .........•.•. 510. 511 

Kratos Precision Products .•.......• 1783 

Krohn·Hite Corp ..................... 512. 1522 

Kulka Electric Corp .••...•..............•• 2645 

L 
La Marche ................................ 774. 775 

Lambda Electronics Corp ..•...... 777·806 

Lamps. Inc •....•.............•.••.... 1480. 1481 

Landis & Gyr .................................. 1337 

Lansda Ie Transistor & 
Electronics ................................ 1808 

Larson Instrument Co •..........•......... 513 

Lectrohm. Inc .• Sub. of 
Cook Electric ..•.•..... 1760.2854·2856 

Ledex. Inc. 
Bramco Controls Div .....•. 1406. 1523 

Ledex Div ..... 1542. 1619·1621. 1940 

Wilmington Controls Div ..• 1936·1939 

Leecraft Manufacturing Co ........... 1482 

Legi Electronics Corp ••......... 1483·1486 

Liberty Controls ................••.. 1746·1749 

Licon. Div. Illinois 
Tool Works ....•....•.... 357. 1934. 1935 

Light Electric Corp •.•......••....•• 808, 809 

LogiMetrics. Inc ..................... 514 •. 515 

Logitek. Inc •............••.. 1338. 1750·1759 

London Co ......................................... 516 

Loral Corp. 
Alpha Div ...................••...•......••.... 2995 

PFC Div. of Arco •.........•... 2339·2345 

Lorch·Adret Corp .•....••..................... 517 

Lorch Electronics. Corp .................•• 609 

LTV Electrosystems 
Memcor Div ..•......•........... 2857. 2922 

LVC Industries Inc. 
Bloc·Lite ...................................... 1441 

Co·Ord Switch •...................••.....• 2617 

M 
MAC·IRIS. Sub. of Dynarad ............ 439 

Magnecraft Electric ............ 1762·1768 

Magnedyne Inc .................•.....•.....•• 1622 

MagnetiC Tech Div .• 
Vernitron 386. 387. 1503. 1634. 1635 

Magnetic Windings Co .•...•........... 2964 

Manhattan Electric Cable Corp ••••. 3034 

Marathon Battery Co ............... 810. 811 
Marconi Instruments ...•••..•.•..... 519·521 
Markel & Sons, L. Frank .... 2812. 3035 

Mfr. Page Mfr. Page 

r>1atrlx Corp. . ...•••............•..••. : ..••....•. 361 

Mauratron. Inc •.......•..............•....•.... 815 

Maxi·Switch Co ..•......•............•........ 1941 

McCoy Electronics Co ........... 1408·1411 

McLean Engineering Labs •. 1623. 2788 

Melcor Electronics, Corp ............... 1290 

Meloy Labs ........•.•..........••..........•.... 1407 

Memcor Components .......... 2857. 2922 

Mepco. Inc ..................................... 2864 

Metric Systems Corp ......•.•••.... 358·360 

Metrix Instrument Co ..................... 518 

Metropolitan Supply 
Co ........................... 1809, 2000. 2001 

MF Electronics Corp ........... 1412. 1413 

Micro·Circuits Co ••.....••....•••......... 2480 

Micro Electronics Corp •....•. 2646·2648 

Microdot Inc ..................................... 522 

Microsemiconductor Corp ••. 1810·1813 

Microtran Co ......................... 2958·2963 

Microwave Cavity Labs •. Dlv. of 
KMS Industries. Inc ............. 610. 611 

Microwave Devices, Dlv. of 
Bendix Corp .•.......•. 1555.2597.2756 

Mid·Eastern Industries, .••....... 812·814. 

Midtex Inc .• Aemco Div ................. 1761 

Midwec Corp ....................... 2430. 2431 

Millen Mfg. Co •• James 
Capacitors •••...•...••..•••....•.....•...... 2429 

Components. Dials. etc ... 1488.1489 

Inductors. Coils .......................... 2497 

Oscilloscopes ................................ 523 

Tube Shields .................... 2762. 2763 

Tube Sockets. Hardware. etc •.• 1999 

Miller Co •• J.W •.....•••......•..... 2492·2496 

Milwaukee Resistor Corp ..... 2858·2863 

MM Electronic Enclosures ............ 2319 

Modutec. Inc ............................. 524·527 

Monitor Labs .....••.....•............•........•. 364 

Monitor Products Co .• Inc ... 1414·1416 

Monolithic Dielectrics •....... 2432. 2433 

Monsanto Electronic 
Instruments .......•....••.....•.... 528. 529 

Motorola Communications &. 
Electronics ........ ; •......••...••......... 1417 

Motronics Corp ............................... 1624 

Mueiler Electric Co .•...•••.....•.....•..• 2649 

Multicore Sales Corp ..................... 2942 

Multimetrics. Inc ........................... 1524 

Multltech. Co. 
Automation Products .....•.........•.. 362 

Communications .......•....•.•........... 324 

Data Products •..••......•.....••........... 363 

Dynamics Instrumentation .......... 432 

Microelectronics .......•.....••.......•. 1543 

Power Systems ............................ 816 

Murata Mfg. Co .• Ltd •..........•......... 1418 

N 
Natel Engineering Co ............... 366. 367 

National Lead Co., (see NL Industries) 

National. Semiconductors .•..•.....•••• 1814 

National Tel·Tronics ....•.....•.•......... 2650 

National Wire & Cable ....•..... 3036·3045 

Nationwide Electronic Systems •.•..• 365 

NEC America (see Nippon Elec.) 

Neff Instrument Corp •..•................. 1291 

Nelson Ross Electronics ........ 536. 537 

Neshaminy Transformer Co ....•.•.... 2965 

New England Instrument •... 2920. 2921 

New Product Engineering •..• 1792. 1793 

Nippon Electric/NEC America •..... 1487 

NJE Corp. . ................................. 818·825 

NL Industries ........................ 1980·1982 

Norden. Div. of United Aircraft ....•. 370 

Norman Industries .......................... 532 

North Atlantic 
Industries ............ 368. 369. 530. 531 

North Electric Co •• Electronetics 
Div ......•.............•.......• 826.827.2651 

North Hills 
Electronics •.......•..... 817. 1339, 2967 

Northern Engineering Labs ....•.....•. 1419 

Northfield Precision Instrument 
Corp. . ...•.•.....•...................•......••. 1625 

Norton Associates. Inc •............ 312·315 

Nortronlcs Co ............................ 316·319 

Nova Electric Mfg. Co •.•.....•............ 828 

NWL Transformers ........................ 2966 

Nytronics, Inc ..................... 2434. 2498 

Capacitor Div ............................. 2434 

Essex Electronics Div .............•. 2498 

o 
Oak Mfg. Co ......................... 1942. 1943 

Oga lIa la Electronics .......... 2754. 2755 

Ohio Semitronics ....••.•..••.....• 533. 1986 

Ohmite Mfg. Co. 
Relays ........................................ 1769 

Resistors ....••................•..••......... 2869 

Rheostats ...•••....••.............•••........ 2923 

Variable Transformers ....••........ 2968 

Omtronics Mfg •• Inc •............ 2865·2868 

Opad Electric Co ........•..•................. 829 

Opamp Labs .................................... 1292 

Optima Enclosures 
(see Scientific·Atlanta) 

Oven Industries (Greenray) ............ -139.4 

Ovenaire Inc ......................... 1420·1423 

p 

Pacific Technology Inc ••...•......•.......• 830 

Pamotor, Inc ................................... 2789 

Pandult Corp ................................... 3047 

Parabam. Inc •....•.....••......••.....•....•..• 371 

Penn Airborne Products .................. 534 
Pennwood Numechron Co. 

(TYmeter) ...................................... 372 
Penta Labs ................ 1744. 1745.2428 
Perfection Mica Co •......•••... 2002. 2003. 

2321.2764.2765 
Perkln·Elmer Corp ......................... 2969 
PFC Mfg. Div'; Arco .............. 2339·2345 
Philadelphia Scientific Controls •• 1770 
Philbrick (see Teledyne Philbrick) 
Philamon Inc ................................. 1424 
Pico Electronics ............................ 2970 
Piezo Technology Inc .....•.•..•..••....•• 1425 
Pin lites Inc ..................................... 14~0 
Planet Instruments ••....•....... 1340, 1626 
Polarad Electronic 

Instruments .......................... 536·540 
Pomona Electronics .............. 2652·2704 
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Positronlc Industries .................... 2631 
Potter & Brumfield ••..•..•.....• 1771·1782 
Power Inc ......................................... 831 
Power Designs .......................... 832·835 
Power/Mate Corp ..................... 836·859 
Powertec .•.••••...••.•••..••.•••.......•..•. 860·864 
PPM Inc ........................................... 535 
Precision Mechanisms Corp ••....••• 1876 
Precision Metal Products .............. 2705 
Precision Monolithics .......... 1545·1547 
Precision Standards Corp ......... 541·544 
Precision Timer Co •••..•..••..•.. 1341·1344 
Premier Metal Products ...... 2322, 2323 
Presin Co ....................................... 1345 
Preston Scientific .......... 373, 549, 1293 
Primo Co., Ltd ................................. 320 
Printact Relay Div. of Executone .• 1784 
Program Data Co ........................... 2706 

Q 
Quan·Tech .................................. 545·548 
Quindar Electronics ....•.....•..•..••...... 953 

R 
Radio Materials Co., 

Div. of P.R. Mallory .•.......•.....••.•. 2435 
Raytheon Co. 

Industrial Components Oper .•... 2005 
Sorensen Power Supplies .... 878, 879 

Raytheon Computer ...••••..•..••.••. 374·376 
RCA Electronics ........................ 550·552 
RCL Electronics ........ 1946·1948, 2750, 

2751, 2870·2873 
RDI Reed Devices Inc ................... 1785 
Re·el Circuits .......................... 326, 327 
Rectifier Components Corp .••........ 1815 
Reeves·Hoffman .................. 1426, 1427 
REMEX .............................................. 377 
Renco Corp ....................................... 378 
Republic Electronics ...................... 2436 
Resistance Products Co .••..•. 2874, 2875 
Resistors, Inc. • ............................. 2876 
RF Communications .......................... 553 
RF Interonics ..•••••.•••••••.•••.•...•••...•••• 1528 
RFL Industries 

Instrument Div ............................. 554 
Thermocontrol Div .••.......•.•....•• 1983 

RHG Electronics Laboratory •• 612, 1562 
Ripley Co. .. •...........•......•..••...•......•. 2791 
RLC Electronics .....•.•..•.....•..•..•...•.•. 1563 
RO Associates ............................ 865·869 
Robertshaw Controls •...•.....•. 1944, 1945' 
Rockland Systems Corp •...... 1526, 1527 
Rogan Brothers •.•......•.•.•..••.. : ......... 1491 
Rosemount Plug·in ....•.....•. : ...•••....•.• 870 
Ross Engineering .......................... 1786 
Rotating Components ....••...• 1627·1629, 

2792,2793 
Rotron Inc ............................. 2794·2807 
Rowe Industries ••..•....••.•..•......•..... 2707 
Rustrak Instrument Div ................... 595 
Rye Industries ................................ 2708 
Ryka ................................................ 1564 

5 
S & EI Manufacturing ...••..... 2438, 2439 
Sae Advanced Packaging ••.. 2712, 2713 
Sage Electronics ••.•...••••..•••.. 2878, 2879 
San Fernando Electric ••...••....••••... 2437 
Sangamo Electric 

capacitor Div. . ......••.....••....••...• 2440 
Data Systems Div. • ..................... 379 

Sankyo Seiki Mfg. Co ..................... 1630 
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Sawyer Industries .......................... 1631 
Saxton Products .................... 3048·3053 
Scan be Mfg ..................................... 2324 
Schauer Mfg. Corp ......................... 1821 
Schaevitz Engineering ............ 390, 948, 

1346, 1988·1991 
Schrack Electrical Sales ................ 1787 
Scientific·Atlanta, Optima Div •...• 2320 
Scientific Columbus ...••••...•..•..•..••• 1987 
Seacor Inc ........................... 1949, 2441 
Sealectro Corp. 

Circuit Hardware ........................ 2709 
R.F. Components ........................ 2710 
Programming Devices ...... 380, 2711 

SEG Electronics Corp .••••......••....•• 1525 
Self·Organizing Systems ................ 1790 
Semtech Corp .••....•••.....••....•• 1816·1820 
Sennheiser Electronic Corp ........... 321 
Sensor Technology ........................ 1638 
Servo·Tek Products ........................ 1632 
SGL Industries ................................ 2774 
Shallco .................................. 1950, 1951 
Shallcross .................... 555, 2880, 2881 
Showa Musen Kogyo Co., Ltd ......• 2715 
Sierra Systems ...•.•.....•....•.....••...•..•. 872 
Signal Transformer Co •••••.... 2971·2982 
Signalite .••••.....•....••..•....•.•.•• 1492, 1952 
Silicon Transistor Corp •••.... 1822·1835 
Simpson Electric Co ............... 556, 557 
Singer Instrumentation ..•.•...•.•.....•• 562 
Slaughter Co. .. ........................ 558, 559 
Sloan Co ............................... 1494·1499 
Smith, Herman H ••.•••........•.. 2716, 2717 
Snelgrove Co. Ltd., C.R ..••.••...••....• 1428 
Solid State Devices .............. 1836·184Q 
Solid State Electronics .......... 954, 2006 
Sonex Inc ......................................... 955 
Sorensen Power Supplies. 

Div. Raytheon •...••••....••••.•..•. 878. 879 
Sorenson Lighted Controls ............ 1493 
Soshin Electric Co., Ltd ••••....••••... 2442 
Southern Electronics Corp .•..••••... 1548. 

1549, 2444·2473 
Specific Products ............... : ...••••..•.• 325 
Spectra·Strip Corp. . ...•.....•••• 3054·3056 
Spectral Electronics Corp ••. 2924, 2925 
Spectrum Technology Inc ••...•...•... 1429 
Spellman High·Voltage 

Electronics Corp ••.•••....••••...•• 873·877 
Sprague Electric Co ..................... 2474 
Square 0 Co ••......•••....•••••...••.•..•..... 1a47 
SRC Division/Moxon .•.•.. 560. 561, 871. 

, 1992·1994 

Stackpole Carbon Co ................... 2877 
Stackpole Components ••••••••.••...•• 1953 
Staco, Inc .............................. , •....•.. 2983 
Standard Condenser Corp ••.••••.•..•. 2475 
Standard Grigsby Co .••....•••. 1954. 1955 
Standard Pneumatic Motor Co •.••• 2943 
Standard Wire & Cable Co ..•........•. 3057 
Stantron Div .• 

Wyco Metal Products ................ 2325 
Stevens·Arnold .............................. 2007 
Sticht Co •• Herman H ..................... 563 
Summit Engineering •.••.•••....•••••...•• 1565 
Sylvania (GTE) ...................... 1464, 1465 
Syntronic Instruments .................. 2499 
Syracuse Electronics Corp •....•...•. 1348 
Systron Donner .....••.•.•..•••.•.••••• 564. 565 
Systron Donner 

Alpha Div. . ................................... 565 
Concord Instrurrent ••.....•.. 564. 565 
Datapulse •...•...••.•.......•.•.....••.•..••. 564 
Kruse .......................... : •••....•....••.•. 565 
Trygon Electronics ............ 564. 933 

T 
T·Bar Inc ....................................... 1697 
Tapeswitch Corp. of Amer •••..•....••• 1956 
Taurus Corp ..................................... 381 
Tech Labs ........................................ 1957 
Techmar Corp ................................. 2327 
Techni·Rlte Electronics ..••••.••. 596, 597 
Technipower Inc •....•••..•....••...... 905·928 
Techno Components Corp •.... 2926, 2927 
Tecnetics .................................. 880·885 
Tektronix, Inc ................................. 566 
TEL Labs .............................. 2882. 2883 
Teledyne Geotech ............................ 950 
Teledyne Philbrick ........................ 1294 
Teledyne Relays .................. 1788, 1789 
Telequipment. Ltd. (see Tektronix) 
Tempo/UTI •••.... , •.•...•••...••••.•.• 384, 1349 
Tensolite ........................................ 3059 
Texscan Corp ................................... 578 
Thermotech. Div. of ITT ...... 2766·2773 
Thunder International Corp ••... 886·895 
T.M.C. Systems (Ariz.) ........ 1430. 1431 
Tobe Deutschmann Labs .••.•....•••.•.. 2476 
Todd Products Corp ................. 929·931 
Tohoku Meta! Industries. Ltd .•••... 2501 
Tokyo Electric Co •• Ltd •••.••.•.•..••.•• Q50 
Topaz Electronics ...................... 896·904 
Torotel Inc. 

Crysta Is ...................................... 1432 
filters ........................................ 1529 
Inductors .......................... 2502·2505 
Trarisformers ....••••....•.....•. 2984, 2985 

Torwico Electronics •. 2506, 2507, 2987 
Transco Products .............................. 613 
Transcon Mfg. Co ............... 1844, 1845, 

3060·3067 
Transmagnetlcs •. 382. 383. 1874. 1875 
Triac Electronic Systems ....••••••.••. 1351 
Trimm Inc ....................................... 2718 
Trio Labs .......................................... 932 
Triplett Corp ............................. 567·577 
Trompeter Electronics ........ 1958. 2719 
TRW Inc. 

Boone Div .•......•..•.....••....•. 2889·2895 
Burlington Div ................... 2885·2888 
Cinch·Graphlc Div .....•••...•..•...••• 1297 
Cinch Mfg. Div. . ............. 2600·2609 
Cinch Nu·Line ............................ 2610 
Globe Industries •... 1598·1607, 2787 
Phlla. Div ................................... 2896 
st. Petersburg Div ........... 2928·2931 
UTC Dlv ................. 1533, 2988. 2989 

Trygon Electronics •...•..••. , ....... 564. 933 
TT Electronics ...................... 1530. 1531 

. Tung·Sol Div. Wagner 
Electric ••........ 1500·1502, 1841·1843 

U 
UID Electronics Corp •.•..••........•....• 1959 
Uniform Tubes. Inc ....................... 3068 
Unimax Switch Corp ..................... 1960 
Union Carbide Corp. 

Eveready Div. • ............................. 710 
Material Systems .............. 2424·2427 

UNISEM (see United Aircraft) 
United Aircraft Corp. 

Norden Div .•...••••....••..••.••.•.•••.•..... 370 
Unisem Div ••....••••. 1550, 1551 1846 

1847. Back Cover; Vol. :1 
United Detector Technology •...••.. 1639 
United·Page. Inc .•••.•.••••..•.•.•.•••.•.•. 1856 
United Products Co ....................... 2508 
United Transformer Dlv •• 

TRW (UTC) ...•••......•• 1533. 2988. 2989 
Unitrode Corp ............. 1566, 1848·1855 
Unitron ...................................... 935·937 
Universal Ad·Yu Electronics •• 579, 2752 

See YELLOW SECTION for Local Offices, Phones 

Universal Electronics Co ••••... 938. 939 
Universal Voltronlcs ................ 940, 941 
USCC/Centralab ..........•.•...•• 1532. 2477 

V 
Vaco Products ••...••...•..••.........•.....•• 2944 
Vactec Inc ....................................... 1640 
Varadyne. Inc. 

Varadyne Power Systems ....•....... 934 
Varadyne Systems ........................ 385 

Varflex Corp ................................... 2813 
Vari·L Co .......•. 1534. 1568·1570, 2509. 

2990,2991 
Vector Electronic Co .....•......•••...... 2722 
Vector Engineering ....•.•....•...... 942, 943 
Vectron Laboratories ......•.....•••..... 1433 
Veeder·Root Co ............................... 1352 
Vega P.recision Labs ................ 614. 615 
Vema line Products Co., Inc. 

Control Knobs .•......•.•...•••.•....•••.. 1504 
Heat Sinks ................................ 1857 
Indicator Panels & Lights .••.•... 1505 
Planetary Drives ...•••.....•.•...•....•. 2775 
Rack Handles .............................. 2328 

Venus Scientific •......•.....•.•...... 944. 945 
Vernitron Corp •.•..•.•••. 1503, 1634. 1635 

Beau Products Div .•.•.•..... 2720. 2721 
Magnetic Tech Dlv ............. 386, 387, 

1503. 1634. 1635 
Motor Products Div ....•.••.•..• 386, 387 

Vera Electronics ....•...•••••....•••..••.••• 2329 
Victor Wire & Cable ...................... 3069 
Victoreen Instrument ...•....•••.•.•...•• 2897 
Virginia Panel Corp •...••......•....•..... 2723 
Vishay Resistor Products ...••....••• 2898, 

2899.2932 

w 
Wabash 

(see New Product Engineering) 
Wagner Electric (see Tung·Sol) 
Wall Mfg. Co ................................... 2945 
Wanlass ............................................ 946 
Watkins·Johnson Co ............... 949.1295 
Waveline .••••....••....••••....•.•.....•.•..•••• 1567 
Wavetek .•................•......•.......... 583·585 
Weed Instrument Co •...•....•.....•••... 1984 
Weinschel Engineering .••.•.•..••.••.... 1571 
Weller ....••.••.••.••.•.. : ........................ 2946 
Welwyn International ..•.••••....•••...•. 2900 
Western Reserve Electronics •. 580. 581 
Westinghouse Electric Corp. 

Panel Instruments ......•••......•.••.... 582 
Semiconductors ................ 1858·1864 

Wheelock Signals .......................... 1791 
Whitmor Wire & Cable ..••.•.•......•••• 3070 
Wilbrecht Electronics •....•••......•.••.• 1961 
Wild Rover Corp ............................. 1962 
Winchester Electronics .••.•. 2724, 2725 
Wiremold Co ......................... 2726. 2727 
Wyco Metal Products 

(see Stantron Div.) 

X 
X.iron Electronics •...•••.•••.•••...••.•••.. 1434 

y 
Yamashina Seiki Co., Ltd ............. 1633 

Z 
Zaring Industries .•..••..•.•..... 2992. 2993 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

(CASTRON) MODULAR ELECTRONIC CABINETS 

FCC. CONSOLE 
FCB RACK 

SIX 
STYLES 

C series 
SQUARE 
ALUM. TRIM 

HC series SQUARE/HEAVY-DUTY 
ALUM. TRIM 

"C" SERIES CABINETS. 
ONE OF· SIX STYLES 

FCY TURRET 
FCA BENCH 

5 series 

H series 

SQUARE 

SQUARE 
HEAVY·DUTY 

R series 
BALL 
CORNERED 

KD series KNOCK DOWN 
CABINETS 

XA INSTRUMENT CABINETS 

FCD DESK ASSEMBLY 

RRCB OPEN RACK 

THE LARGEST SELECTION 
OF ACCESSORY PARTS 

IN THE INDUSTRY 
BL BLOWERS 

1000 STANDARD SIZES 

Cabtron, a leading manufacturer of electronic cabinets, offers 
the most complete line of cabinets for either commercial or 
military applications. All Cabtron cabinets are available in the 
exclusive FILTERED BASE construction which will house the 
most compact Cabtron blower system in the industry. (NO 
vertical panel space required for its air intake.) 

19" • 24" • 30" PANEL WIDTHS 
18W' • 22" • 25W' • 30%" CABINET DEPTHS 

8%" To 78%" PANEL HEIGHTS 

All Cabtron Cabinets are constructed of prime cold rolled 

steel and finished in ten different colors. One week delivery 

on some models from Cabtron plant, Chicago, III. 

Send for Your Electronic .Packaging Manual TODAY. 
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(t) .......... . ~. .... ......... •..... ..... . 

TURRET/30257 

~ .

...............................•. . .. i .. 

O. .:' 

CONSOLE/01-601 

immediate 
delivery 
from slock 
Unheard of. Hundreds of combina

tions and accessories. It's like custom 

cabinetry off-the-shelf ... Design, engi

neering, fabrication ... all available 

now at EEl, your one-stop shop! 

EQUIPMENT CABINET W/TRIM 
20,OOO-1-NC-19-R-36-LR-24-R 

TILTING CASE/02-209 CABINET 102-349-01 CONSOLE/01-931 CONSOLE/02-380 CONTROL CONSOLElOl-731 

ELECI HONIC ENCLOSURES 
IP'j'WVCECOMeANY . 

P.O. BOX 909781 EL SEGUNDO, CALIFORNIA 900091 (213) 679-0181 81 7825 AIRPORT HIGHWAY 1 PENNSAUKEN, NEW JERSEY 081091 (609) 665-6810 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2315 
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The EQUIPTO 
ENCLOSURE SYSTEM 

A~~ 
-fhJw, Ft1!Hciiirwl 

The Equlpto Enclosure System Is a proven concept for 
housing electronic equipment and instrumentation 
with emphasis on ruggedness, modularity, function, and 
human engineering. Outstanding features make this 
System of Modular Cabinets the standard by 
which all others must be compared. 

To ensure the flexibility, versatility, and functional advantage 
to be found in the use of Equipto Enclosures, the widest 
possible selection of Accessories such as Caster Bases, 
Caster Dollies, Drawers, Shelves, Turrets, and 
Laminated Plastic Tops is available to complement 
the Equipto Enclosure System. 

Vertical Rack Cabinets 

Send us your prints 
for modified or 

special cabinets. We 
. will quote price and 
delivery promptly. 

EQUIPTO ENCLOSURE SYSTEMS 
DIVISION OF £QUIPTO ELECTRONICS CORPORATION 

435 WOODLAWN AVENUE • AURORA, ILLINOIS 60507 

PHONE 897-4691 AREA CODE 312 
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SIElc ITIIIOINIA I L 

LABORATORY TEST FURNITURE 
FOR 

INDUSTRIAL • MILITARY • SCHOOL 
APPLICATIONS 

For school purposes, the 
unusual adaptability of 
Formica's many specialized 
turrets and pedestals -
whether for single or 
double set· ups - is 
shown in part. 

Write for brochures and 
fu rther specifications. 

Formica's sectional electronic test furni· 
ture is designed by engineers for engineers 

to provide the utmost in serviceability. In· 

dividual prefabricated sections are con· 

structed to afford the greatest possible 
number of combinations, then factory 

assembled to suit the exact requirements 

of your laboratory or classroom. Design 

features also provide at least 50% more 
available working area over other types 

now in use. Made of heavy gauge furniture 

steel, Formica's rugged construction 
means many extra years of service even 
in hard use. 

FORMI~A METAL PRODUCTS COMPANY, INC. 
CORPORATION WAY • MEDFORD, MASSACHUSETTS 02155 

eern !1971 See YELLOW SECTION for Loc:al Offices, Phones 
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Comprehensive 52-page 
book available no charge 
to complement your cab
inet design and specify
ing knowhow_ 

Complete price sheets 
provide total information. 
Available with Honeywell 
Series 4000 Factbook on 
request. 
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:. m m MILITARY CASES 
OVER 1,000,000 SIZES 
COMBINATION • TRANSIT • INSTRUMENT CASES 
MIL-9S4A • MIL-T-4734 • MIL-T-21200 • MIL-C-41S0E • MIL-C-22443 • MIL-STD-108C 

Choose from over 1,000,000 variations in dimensions, proportions, metals, fin
ishes and custom accessories. Whatever your need, the MM (multi measure) 
method gives you high production savings even on custom runs as low as 25 
units. Submersion proof construction, hinged inner lid for storage of instruction 
manuals and cables, with continuous flange for mounting a panel. 

CUSTOM DETAILS 

Reproducible vellums are 
included for customer 
convenience in detailing 
their special dimensions 
in cases and containers. 
Use of these vellums 
speeds up quotes. 

MOUNTING: Holes, brackets, flanges, anchor nuts, etc . 
. FOOTING: Rubber and aluminum feet, dimples, etc. 
SHOCK PROOFING: Rubber pads, molded urethane cushions, 

vibration isolators, shock mounts, etc. 

HINGING: Separable hinges, piano hinges, integral hinges 
WATERPROOFING: Closure gaskets, humidity indicators, etc. 
LOCKING: Latches, fasteners, locks, etc. 

VENTILATING: Manual and automatic relief valves, louvres, 
perforations, vents, etc. 

CARRYING:. Handles, recessed handles, hand grips, etc. 
IDENTIFYING: Stencilling, engraving, silk screens, nameplates. 
FINISHING: Painting, iriditing, anodizing, plating, etc. 

MODULAR METAL CONTAINERS 
MIL·C·22443 (WEP) 
A reuseable shipping and storage container system pro
viding maximum component protection· and dimensional 
variability with minimum weight and cubage. Used for: 
Weapons and Components • Ground Support Equipment 
• Communications Systems· Field Test Equipment· Radar 
Equipment • Storage and Transport. 
SEND FOR FREE CATALOG 

~@ffit 0 ~®Jk INSTRUMENT CARRYING CASES 
Soft·Pak, a new concept for the protection of expensive instruments 
that are sensitive and fragile and must be hand carried 
from one location to another. 
Soft-Pak cases are light in weight and provide excellent protection 
from shock, vibration, moisture, grit, abrasion, and corrosidf'l. 
Soft-Pak cases provide maximum protection at minimum cost. 

ELECTRONIC ENCLOSURES, 

SEND 
FOR 

FREE 
CATALOG 

INC. "·mm 111 BLOOMINGDALE ROAD, HICKSVILLE, NEW YORK 11801 • 516 WElls 5-9400 
MANUFACTURERS REPRESENTATIVES IN ALL MAJOR CITIES. SEE YELLOW INDEX PAGES 
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Small Cases 

Digital Display Case 
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OpTiMA 
STANdARd 
ENCloSURES 
We have over 14,000 standard enclosures 
at Optima. And we have a wider selec
tion of finishes and color combinations 
than anybody in the industry. So, in 
effect, you can have an almost completely 
customized appearance at standard 
prices. There's a pretty good reason for 
all of this - Optima grew from the en
vironment of the electronics industry. 
It was created specifically to design and 
manufacture enclosures for the instru
ments made by its parent company, 
Scientific-Atlanta. Our enclosures proved 
such unique, innovative solutions to our 
packaging problems that we offered them 
to the industry. Acceptance has been 
spectacular: we believe it's because 
there are no afterthoughts at Optima -
because every feature of every enclosure 
meets a need and solves a problem. In 
fact, we've received awards for design 
excellence. These pictures show some of 
the reasons why .. OOptima 17 - an 
elegant total package consisting of chassis 
and case in one compact, lightweight 
unit. 0 The classic Optima Instrument 
Cases - 45 basic sizes for both 19" and 
24" panel mounted instruments. 0 Small 
Cases, the rackable little boxes in 25 
shapes and sizes that offer amazing flex
ibility. 0 Three basic styles of racks. 
They are handsome, lightweight and look 
better, last longer, and do more than any
one else's - because we don't cut corners 
on quality. DOptima Consoles, a unique 
concept of "executive-look" instrument 
housing combining flexibility, generous 
counter & storage space, fine workmanship, 
and a high degree of human engineering. 

CU~TOM dESiGN 
If we haven't shown you enough, we 
also have a custom design service when 
one of our 14,000 standard enclosures 
won't do the trick. Our design staff 
can work out something that fits your 
requirements down to the last detail, 
no matter how large or small 'or intricate. 
OPTI MA - with the products and service 
to suit you. Give us a call. 

O~TiMA 
enclosures 

a division of Scientific-Atlanta, Inc. 

2166 Mountain Industrial Blvd. 
Tucker. Ga. 30084 Tel: 404-939-6340 

. 2009-3076 (Vol. 3) eem /1971 



SEC. 1400 • CABINETS/CONTAINERS/RACKS, ETC. 

PE·RFECTIQN MICA COMPANY 
MAIN OFFICE & PLANT 

740 THOMAS DRIVE, BENSENVILLE, ILLINOIS 60106 / (312) 766-7800 / TWX (910) 256-4815 

CALIFORNIA FACILITY 
1325 EAST ESTHER ST., LONG BEACH, CALIFORNIA 90813 / LONG BEACH 591-5638 / LOS ANGELES 775-8079 / TWX (910) 341-7277 

Permanent Netic 
Tape Data Preservers 
Prevent Magnetic Tape Degradation 
during Storage or Transportation 
Rugged Netic Preservers minimize the possibility of 
such costly disaster and inconvenience. These Pre
servers are not only utilitarian, but also are consi
dered as LOW COST INSURANCE. Their shielding 
qualities remain permanently effective because they 
are insensitive to ordinary shock, have minimal re
tentivity and never require periodic annealing_ They 
are available in a great variety of sizes and shapes 
to fit your needs. 

NETIC ROUND AND NETIC RECTANGULAR SINGLE AND MULTIPLE PRESERVERS 

EJ IE] Ai· ~c I ~A~ lU 
:"c"'; 

PART CATCH & CONTAINER PART CONTAINER 
NUMBER A B HANDLE WEIGHT NUMB~R A B C WEIGHT 

TPR 501 7'1. SA NO 1 lb. - 1 oz. TPS 550 6 6 6 4 Ibs.- 1% oz. 
TPR SOIA 7'1. 1% NO 1 lb. - ~ pz. 
TPR 502 11 % NO 2lbs. 
TPR 503 11 7/8 NO 2 Ibs.' 9 oz. 

TPS 551 7'12 7'12 5 4Ibs.-13 oz. 
TPS 552 7% 7'12 8 6Ibs.- 5 oz. 
TPS 553 7% 7'12 18 10Ibs.-13 oz. 
TPS 554 11% 11'12 lSA 6Ibs.- 1 oz. 

TPR 504 11 1'12 NO 3 Ibs.- 3 oz. TPS 556 11'12 11'12 3'12 7Ibs.- 9 oz. 
TPR 505 11% 5 YES 7 Ibs.- 4 oz. TPS 557 11% 11'12 7 9 Ibs.- 3 oz. 
TPR 506 11'12 7'12 YES 7 Ibs. -13 oz. 
TPR 507 11'12 13 YES 11 Ibs.- 3 oz. 

TPS 558 11% 11'12 13 9 Ibs.- 5'12 oz. 
TPS 559 11% 11'1. 25 23 Ibs.- 8 oz. 
TPS 560 12 12 8 7 Ibs.- 6 oz. 

TPR 508 12 3% ·YES 6 Ibs.- 3 oz. TPS 561 15 15 10/. 8 Ibs.-14 oz. 
TPR 509 14'12 % NO 5 Ibs.-11 oz. TPS 562 15 15 3'1. 11lbs. 
TPR 510 14% 1'12 YES 4 Ibs.-l0 oz. 
TPR 511 14'12 3'12 YES 8 Ibs.- 5 oz. 

TPS 563 15 15 8% 15 Ibs.- 3 oz. 
TPS 564 15 15 3'12 11 Ibs.- 8 oz. 
TPS 565 15 15 5 13 Ibs. 

TPR 512 15 5 YES 10 Ibs.-12 oz. TPS 566 .15 15 7 14Ibs.- 8 oz. 
TPR 513 15 7'12 YES 12 Ibs.-l0 oz. TPS 567 15'1. 15'1. 331. 11lbs.- 9 oz. 
TPR 514 15 13'12 YES 16 Ibs.- 7 oz. 
TPR 515 20 1% NO 13 Ibs.- 6 oz. 
TPR 527 14'12 1'1. NO Sibs. 

TPS 568 16 16 9 161bs. 
TPS 600 20 20 20 521bs. 
TPS 570 15 15 10% 15 Ibs.-l0 oz. 
TPS 662 9SA 9SA 36 211bs. 

All Stock Items Furnished ,n Hammertone Gray Only. Spec Finish, Handles and Hardware Available to Order. Other Sizes Rapidly Available to Your ReqUirements. 

EXECUTIVE TAPE PRESERVERS 

2-4 Week Delivery. Complete price lists 
and engineering data available on request. 

i51TrI 
U_Jt:j 
f---A~ 1-c~ 

the EXECUTIVE 
MODEL TPE 702 

A compact, sophisticated tape pre-. 
server container that complements 
a data processing environment and 
features easy access and removal. 
of tapes. Holds 5 of the standard 
10'12" x '12" E.D.P. tapes in plastic 
containers. A Dolyurethane foam 
lining is inclu~ed. 

PART NO. A B 

701 12" 12" 

702 12" 12" 

C 
Textured Finish 

3'1." YES Blue/Grey 
Textured Finish 

731." YES Blue/Grey 

eem/1971 See YELLOW SECTION for Local Offices, Phones 
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the EXECUTIVE 
MODEL TPE 701 

The same engineering and features 
as the model 702 are combined in 
the sl immer companion model' ... 
the 701. Designed to carry 2 of 
the standard E.D.P. tapes in plas
tic containers. It is furnished with 
a polyurethane foam lining as a 
standard feature. 

LINER MATERIAL 
Polyurethane Heavy Gauge 
Foam Netic S3-6 Alloy 
Polyurethane Heavy Gauge 
Foam Netic S3-6 Alloy 

2321 
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PREMIER 
STANDARD METAL HOUSINGS 

for the ELECTRONICS INDUSTRY 

PREMIER offers a complete line of enclosures and accessories includ
ing printed circuit card holders, hardware, slides, blowers, panels, 
chassis and small cabinets. 

The typical assemblies shown are but a few of an extensive variety of 
combinations which may be planned to suit your own individual re
quirements. 

PREMIER features a wide selection of standard contemporary colors 
available for coordinating, contrasting or harmonizing complete as
semblies. 

SEND FOR LATEST CATALOG E 

PREMIER 
METAL PRODUCTS CO. 

A Division of Sunshine Mining Co. 
337 MANIDA STREET, BRONX, NEW YORK 10474 

(Area Code 212) 991-6600 

cabinet racks 

pc card files 

chassis 

panels 

ACCESSORIES 
AND HARDWARE 

Blowers, Fans, 
Slides, Handles, 

Locks, Casters, etc. 

CUSTOMIZED 
MODIFICATIONS 
AVAILABLE FOR 

ALL STANDARD UNITS 
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move U Pto tomorrow with 

~ 
STANDARD ELECTRONIC SYSTEMS ENCLOSURES 

HIGHLY STYLED-ATTRACTIVELY PRICED CABINETRY ••• now available! 
Enclosures feature classic styling, extruded aluminum trim with decorative inlays 

offering individuality while improving marketability of your system. 

Vertical and sloping assemblies.are available in various heights, widths and depths, 
providing multi-rack configurations and designs using standard units. 

Call your 
PREMIER 
Representative 
or Distributor 
or write for 
Catalog ET. II e I PREMIER METAL PRODUCTS CO. 

A Division of Sunshine Mining Company 
337 MANIDA ST., BRONX, NEW YORK 10474 (212) 991-6600 

eem/1971 Se'e YELLOW SECTION for Local Offices, Phones 2323 
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sqiifiE PACKAGING HARDWARE 

TM 

P.C. CARD 
PACKAGING HARDWARE 
Every size, shape arid configuration that's imaginable. 
Scan be's packaging design engineers know how to get 
the job done and have the experience to prove it. We 
feature quality components, precise card and connec
tor fits, and finished assemblies you will be proud of. 
If you are packaging P.C. cards please send for our 69 
page catalog or give our application engineers a call. 

DUAL IN LINE SOCKETS 
14 AND 16 PIN 

FEATURES: 3 LEVEL WIRE WRAP® • .025 SQUARE 
POSTS OR SOLDER TERMINALS •. 100x.300 PIN 
GRID • HIGH DENSITY P.C. BOARD MOUNTING • 
HIGH RELIABILITY WIPING CONTACTS • ACCEPTS 
FLAT OR ROUND LEAD PINS UPTG' .022 DIAMETER 
• LOW CONTACT RESISTANCE ""j ANTI-CAPILLARY 
ACTION OF SOLDER •. 020 SOLDER RELIEF • TWO 
PIECE BODY DESIGN " U.L. APPROVED GLASS 
FILLED NYLON • LATCHING CAP • EASY PIN 
REMOVAL •. 275 LOW PROFILE BODY • TAPERED 
LEAD ENTRY • OPTIONAL SCREW MOUNTING • 
AND FOUR POST ANTI-ROCK FEATURE 
®GARDNER DENVER 

DI PAK DUAL INLINE PACKAGING HARDWARE 

A complete hardware system for packaging of dual in
lines. Standard size carriers with DIP sockets are util
ized in modular fashion to construct complete drawer 
assemblies in a variety of arrangements. Drawer con
figurations utilizing 14 and 16 pin sockets are avail
able with up to 900 DIP's per assembly complete with 
I/O connector panels, power and ground planes and 
other hardware accessories. , 
Wrap Rack is an "off the shelf" P.C. Board approach 
to total packaging. 

TM 

MICROMATICS 
A COMPLETE SOFTWARE AND "WRAP" WIRING SERVICE 

\ 

Scanbe's standard programs are unmatched for sophistication and 
utility, and makes available complete software and automated 
wiring services including in-depth documentation. 

Ask for our DI PAK Carrier catalog for details on 
a "total packaging system" which includes hard
ware, software and support services. 

SCANBE MANUFACTURING CORPORATION 
3445 Fletcher Avenue, EI Monte, California - (213) 579-2300 - TWX 910-587-3437 
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MODULAR ELECTRONIC HOUSING SYSTEM 



How to use 

to find nlanufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the proauct heading. 

Similar products are grouped together. For examp,le, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to ·find nlanufacturers' catalog infornlation 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very. 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3.- Passive C;:omponents I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Voiume 2 on page 1274 and in Volume 3, page 2310. 

to find nlanufacturers' addresses, phones and sales oftlces 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product,You can locate itin eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248·9700. 
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OMNICLaSURE 

'y" .. " ~<:::i": ~ ~ + 0 

. 'TIi"tESE ARE A FEW OF THE 4.5xl07 CONFIGURATIONS THAT ASSEMBLE FROM 
, J;lMNI€LOSURE KITS AND PARTS STOCKED FOR IMMEDIATE DELIVERY ANYWHERE 

,,;_, '-~i.~ '." , 
~'1" ~ " " ' -' 

• ,,~~ ~~<' "";1,, ,..I ~ _ .,' ',,-' 

PREFAB RACK-MOUNTING CHASSIS KITS AND PARTS 

The original prefabricated chassis system. Combines bread
board flexibility, finished-product appearance, moderate 
prices, and immediate availability. Kits and parts stocked 
in six EIA heights. Features include choice of sliding or 
screw·down cover, and the Erector Set concept, which per
mits parts to be assembled in hundreds of different ways. 

CONVERTIBLE BENCH/RACK KITS AND PARTS 

Similarto rack·mount units but self-enclosed and furnished 
with panel ears which detach for bench use and wrap
around cover which is removed when chassis is to be rack
mounted. Available with many options. 

eem/1971 

CARD CAGE SUB-KITS 

CONNECTOR RAil 

Omniclosure rack·mounting and convertible chassis kits 
may be ordered with one, two or three row card cage sub
kits included. They assemble for top, front or rear access. 
Plastic snap-in guides eliminate time-consuming threading 
of guides and spacers, and permit changes to be made 
without disassembling the cage. 

PORTABLE INSTRUMENT CABINET Designed by Milton Sol Weiss-IDSA 

HORIZONTAL MOUNnNG PLATE VERTICAL MOUNTING PLATE 

CLEAN, MODERN LOOK-Precision-framed front panel; no 
visible hardware on top, sides or front; choice of wood
grained vinyl trim; all aluminum clear anodized_ BROAD 
RANGE OF SIZES-Eighteen stock sizes immediately avail
able. ALL-ALUMINUM MODULAR CONSTRUCTION-Front, 
rear and sides are heavy extrusions. Sides grooved inter
nally to accept printed circuit b~ards. 
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, , 

MANY OTHER HANDLES AVAILABLE. WRITE FOR CATALOG. 

STANDARD RACK HANDLES 
HIGHEST QUALITY-AVAILABLE FROM STOCK- MODERN RUGGED DESIGN 

Brass Brass Brass Aluminum 
Stainless Polished Polished Black Black A B C 0 E R 

Nickleplate Chrome Oxide Alumilite Steel 

NPOO CPOO BOOO ABAOO SSOO 8 1'Iz "', % 10·32 
NP 0 CP 0 BO 0 ABA 0 SS 0 9 1% "'. % 10·32 'f, 
NP I CP I BO I ABA I SS I 6'1z B~ ~(6 % 10·32 'f, 

'NP 2 CP 2 BO 2 ABA 2 

~ 
SS 2 6J(, 1% ,<, % 10·32 'f, 

NP 3 CP 3 BO 3 ABA 3 SS· 3 6 1,{% ,<, % 10·32 'f, 
NP 4 CP 4 BO 4 ABA 4 SS 4 5,{% 1'1z ~, % 10·32 ' 'f, 

'NP 5 CP 5 BO 5 ~BA 5 SS 5 4~(. 1,{% X, % 10-32 'f, 
NP 6 CP 6 806 ABA 6 SS 6 4¥% 1'1z J(, % 10-32 'f, 
NP 7 CP 7 BO 7 ABA 7 SS 7 4,{. 1'1z X, % 10-32 'f. 
NP 8 CP 8 BO 8 ABA 8 E C SS 8 4 i'lz X, % 10·32 'f, 

'NP 9 CP 9 BO 9 ABA 9 SS 9 3 1'1z y" Ih 10-32 'f, 
NP 10 CP 10 BO 10 ABA 10 sS 10 2 1l{. X, ~. 8-32 'f, 
NP II CP II BO 11 ABA 11 SS 11 2 % If, ~ 6-32 ~ 

ABA 12 SPECIFY WITH FERRULES ON 4 m % % 10-32 % 
ABA 13 IF REQUIRED 6l1z 1% ;i % 10-32 % 

AVAILABLE IN SAME SIZES AND ,MATERIALS AS THE STRAIGHT ROUND ABOVE. SUFFIX ROUND PART NO. WITH "·30". 

(Y2" (D) THD. DEPTH) 

14·1 

~ 
41,i,o 41(, 'f, 'l(, 1(,·18 1(, 

14-2 17 ~ 6 6"" 1(, 'I(, 1(.-18 1(, 
14-3 

"1,' I ~1JC. 
9 91(, 1(, 'I(, ",,-18 1(, 

14~4 
., f ,';" 

4~ 41<, 1(, 'I(, 1(,-18 ' l(, 
14-5 

Aluminum '/e'::J~=~:" 6 6l(, l(, 'l(, 1(,-18 1(, 
Black Anodize a,.'"."" ........... 9 9l(, 1(, 'I(, 1(,-18 1(, 14-6 

NP 12 CP 12 BO 12 OBA 12 OCA 12 g 3 i1{" % % 10-32 'Iz, 
NP 13 CP 13 BO 13 OBA 13 OCA 13 4 134 % Ih 10·32 'Iz 
NP 14 CP 14 BO 14 OBA 14 OCA,'14 41f, IV. % Ih 10-32 'Iz 
NP 15 CP 15 BO 15 CBA 15 OCA 15 6~, 13.4 % Ih 10-32 'Iz 
NP 16 CP 16 BO 16 OBA 16 OCA 16 \., 9 1:1,4 % Ih 10·32 'Iz 

~ t ~}-
FCA a FBA a Bva Gva yva 13,4 % 'Iz 8·32 Ih 
FCA 1 FBA 1 BVI GVl YVl 6V. 13,4 '/. liz 8-32 Ih 
FCA 2 FBA 2 BV2 GV2 YV2 6~, 13,4 % 'Iz 8·32 Ih 
FCA 3 FBA 3 BV3 GV3 YV3 6 IV. 0/. 'Iz 8-32 Ih 
FCA 4 FBA 4 BV4 GV4 YV4 41f. IV. % >h 8·32 Ih 

I---;-.~,,--j FCA 5 FBA 5 BV5 GV5 YV5 4V. IV. % 'Iz 8·32 Ih 

t-_·_-=f t tCA 6 FBA 6 BV6 GV6 YV6 4~ IV. % 'Iz 8·32 Ih 
FCA 7 FBA 7 BV7 GV7 YV7 4 IV. % 'Iz 8·32 Ih 
FCA a FBA a Bva GV8 YV8 3 IV. % 'Iz 8·32 Ih e-. Nf·2B . FCA9 FBA 9 Bvil GV9 YV9 2 IIh % 'Iz 8·32 Ih 

c 
76.1 -FOLDS TO ONE SIDE (90°) , E:·-~-~ ,Ii 4 1'%" % 0/. %'24 Yo' 

I I 76-2 -FOLbs to ONE SIDE (90°) 4 1% % '/a 3/a'24 Yo 
77·1 LOS TO SOTH-SIDES (180°) ~l~f 4 1'%" % % %'24 % • I' .' 

77·2 TO BOTH SIDES (180°) ....," 4.. &C~ ::~ 4 1% % % %'24 % , , 

4 1% % % %'24 'Iz 
4 1'%" % 0/. ";0'24 I;" 

4 1'%" % '/. ~8·24 'Iz 
4 1,%,% % % %'24 'Iz 

INSTRUMENT I ·t '--:\ , I' -4;-;;;;.;-1 

CORD WRAP ~' !lltllJ1. IRRIDITE. OTHER 

~'tl ,.--L't~ ~;..I.l .. -!-.I.:/:r" FINISHES AVAILABLE. 
~-I!I3it-* III ALUMINUM 6063T5 + I II .~ep. 

CAB 1 CA95 f (1)", .. _ 

*1 MIL TYPE MS 39087 *2 Clear Anodized Mounting Plate SIZES OTHER THAN LISTED ABOVE AVAILABLE ON SHORT NOTICE 

MATERIALS BRASS-HALF HARD PER QQ-B-626A COMP 22 FINISHES POLISHED NICKLEPLATE-PER QQ-N-290 CLASS 1 
BLACK OXIDE-PER MIL-F-49{a 
POLISHED CHROMIUM PLAT 

ALUMINUM PER QQ-A-325 TEMP T6 (6061-T6) BLACK ANODIZE (ALUMILITE) MIL-A-8625a 
CLEAR ANODIZE PER MIL-A-8625a 

STAINLESS STEEL PER QQ-S-763A CLASS 7 TYPE A PASSIVATE PER MIL-F-14072 

VEMALINE PRODUCTS COMPANY, INC. 
WYCKOFF, NEW JERSEY I PHONE (201) 891-3200 
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SEC. 1400 • CABINETS/CONTAINERS/RACKS, ETC. 

Nl~,,'T Fast, Simple and Economical I COMPLETE PACKAGING SYSTEMS 
- FromVERO 

VERO INTRODUCES THE ULTIMATE PC CARD FRAMES • VERORACK SYSTEM 3 

The ultimate PC 
card frame fea
turing variable 
card spacing from 
A" up. This rack 
combines beauty, 

strength and durability. Connector mounting 
is unique and the cost is low. 

VERO MODULE CASES 
A line of Port

able Module 
Cases has been 
designed for use 
in conjunction 
with standard 
modules from 

the Vero Module 
Rack. The cases are 

available in three heights, 
5lf4", 7" an~ 8%" and in 

four standard widths, 4", 6", 8" 
and 16". Guides are included for 

Single or Multiple Module Mounting. 

VERO MODULE RACK 
OVER 450 ASSEMBLY COMBINATIONS - DELIVERY FROM 
STOCK - GREATEST FLEXIBILITY AT LOWEST COST 

The Vera Module Assembly - another phase of the Vera 
circuit concept ,- provides a fast, simple and inexpensive 
method of circuit packaging. 

The Vero principle of versatile standardization has pro
duced a module which fits standard 19" racks and can con
tain any combinations of 
I", 2", 4", 8" or 16" pull 
out modules. It is avail
able in 5V4", 7" or 8%" 
heights and II" or 14" 
depths. 

This rugged Va" alum
inum units is also avail
able as a composite of 
modules and printed cir
suit cards for the ulti
mate in flexible circuit 
assembly. 

Hole Patterns":'" .050 x .050, .1 x .1, 
.150 x .150, .156 x .1, .2 x .2, .2 
x .l. 

Over 200 Standard Sizes - Single 
and Double Sided x·y pattern. 

Material - XXXP and FR-4 Epoxy 
Glass. 

·Patented. 

Features standard 
.5" card spacing with 
noryl guide slabs 
that slide with preci
sion extrusions. This 
rack is versati Ie, 
rigid and low in as
sembly cost. It accepts cards any 
length and up to 4V2" high in 51J4" 
frame. Other frame heights are also 
available. 

VERO INSTRUMENT CASE 
An attractive 

new range of 
of instrument 
cases available 
in heights from 
3V2" to 10lh" 
to accept 19" 
wide racks. 

Sturdy construction and 
functional design are fea-
tured. 

VERO D.I.P. BOARD 
FOR DUAL IN-LINE I.C. PACKAGES 

• .1 x .1 hole pattern 
with .041 dia. holes 

• Accepts D.I.P. 
. socket or direct I.C. 
plug in 

• Gold plated· con
tacts with connec
tors to match 

• Boards available in 
epoxy glass J.{6 
thick or low cost 
paper 

• Complete versatility with continuous isolated pads on .1 
centers holds 20 D.I.P.s on 4.5 x 6.5 board 

• Power and ground buss plus test points all on one side of 
board 

• Reverse side printed with grid to ease component location 
• Vero handle location indicated 

VERO "FINGER BOARDS" 
Hole Patterns - .1 x .1, .052 dia. 
Material - J.{6 Epoxy Glass, FR-4. 
Connector Fingers - 22 x .156, 44 

x .156, 40 x .1, 32. x .1, 80 x .l. 
OFF THE SHELF IN SIZES TO 
FIT ALL CARD FILE SYSTEMS 

11 
COMPLETE RANGE OF CONNECTORS, TERMINAL PINS, MODULE CASES 

AND ACCESSORIES. BASIC VERO SYSTEMS CAN BE QUICKLY 
MODIFIED TO MEET CUSTOMER REQUIREMENTS. 

VERO ELECTRONICS INC. 
171 Bridge Rd., Hauppauge, N. V. 11787 • Tel: 516·234·0400 0 TWX: 510·227·8890 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2329 
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If you. spedfy or buy ca pacitors 
you'll find the Aerovox Prpduct 
Specifier .for Electrical and Electronic 
Components. the handiest thing 
thdt'scome off the press since 
money; Between the covers we've 
indudedbasic technical data, 
application data, Mil Spec dnd 

·indIJstry data along with detailed 
product information on multi-layer 
.ceramr~,paper, film, mica, oil 
:filled, high voltage, SCR, EOC, feed~ 
thru,· disc arid high voltage 
multiplier capacitors. In addition 
we have included technical. infor" 
mation 011 our capabilities in thick 
and thin film • microdrcuits, RFI/EMI 
filt~rs,and aCtive ond passiVE1 
Wove filters. 

It's brand. new, it's up~to.date<and 
best of all ... it's FREE for the asking. 
!)oif you specify andpl.1Y capacic 
tors, filters, or microcircuits; you'll; 
want your own'of . 
this 011 
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SEC. 1500 • CAPACITORS 

Ceramic Disc Type Feed-Thru and Stand-Off Capacitors. 
f' 

lit'i -"'.C' :7'1') /~j . 
t ., ' 

For complete Information write for Publication 5409. 

GENERAL SPECIFICATIONS 
AMBIENT TEMPERATURE-

-55°C to +85° C 
CORROSION RESISTANT AND NON-MAG
NETIC-Ali metal parts Including hardware are 
made of corrosion resistant non-magnetic ma
terials which pass MI L-STD-202 salt spray tests. 

PARALLEL RESONANCE-None of the feed
thru capacitor types wili exhibit paraliel reso
nance effects at frequencies of 1,000 M Hz or 
less, regardless of capacitance value. 
CAPACITANCE VALUES AND TOLERANCES 
(STANDARD)-470 pF ±20 percent and 1,000 
pF GMV (-0. +100 percent). 
(SPECIAL)-6.8 pF to 1.000 pF inclusive in 
EIA or MIL nominal values. Tolerances: ±10 
percent. ±20 percent or GMV (-0, +100 per
cent) depending upon nominal capacitance 
value. 
MAXIMUM CONTINUOUS WORKING VOLT
AGE - 500 volts dc ali types except uninsu
lated FW5N- 300 volts dc. Derate linearly from 
maximum rating at -85°C to 50 percent rating 
at +125°C. ali types. 
MAXIMUM DIELECTRIC WITHSTANDING 
VOLTAGE-l ,250 volts dc for ali types except 

uninsulated FW5N- 600 volts dc. Applied for 
5 seconds, with surge current limited to 50 
milliamperes maximum in ali cases. 
INSULATION RESISTANCE-More than 100.-
000 megohms at +250 C for ali types and ali 
values, after 2 minutes at maximum continu
ous working voltage. 
DISSIPATION FACTOR-Less than 2 percent 
at 1 KHz for ali types and ali values. "Q" more 
than 50. 
STANDARD CONDITIONS-Unless otherwise 
specified. ali measurements are understood to 
be made at normal atmospheric pressure; a 
relative humidity of 50 ±2 Rercent; an ambient 
temperature of +25° ±1°C; a frequency of 
1 kHz; and 2.5 VRMS maximum. 
MILITARY SPECIFICATIONS - Meet or ex
ceed -the applicable requirements of MIL-C-
11015. 

Multi-layer Feed-Thru Capacitors - Type Cl. 
These feed-thru capacitors reflect Allen
Bradley's total capability in ceramic proc
essing. Consisting of concentric layers of a 
proprietary ceramic formulation and noble 
metal electrodes, they are fired to produce 
true monolithic structures impervious to 
moisture and contamination. The concentric 
structure yields a low inductance when com
pared to conventional rolled dielectric ca
pacitors. These non-polar capacitors are 
extremely small, light in weight, and have a 
high dielectric strength. Maximum operating 
temperature is 125°C, with no voltage de
rating. They are ideally suited for by-pass 
filtering, especially in connectors and filter
block assemblies. 

For complete information write for Publication 5411. 

GENERAL 
SPECIFICATIONS 
VOLTAGE
TEMPERATURE 
CHARACTERISTlCS-

+65 percent. 
-65 percent at 0 volts 

+35 percent, -90 
percent at rated 
voltage 

DISSIPATION FACTOR
Maximum 4 percent at 
0.1 VRMS, 25°C, 1 kHz. 
TEMPERATURE RANGE 
-55°C to +125°C. 

PARAMETERS 

MINIMUM INSERTION LOSS IN dB* (Per MIL-STD'220) 

Nominal FREQUENCY 

caft3citance 30 50 100 1 10 100 1 
In ILF) KHz KHz KHz MHz MHz MHz GHz 
0.05 16 33 45 50 
0.08 - - - 20 36 47 55 
0.09 - - - 20 36 48 56 
0.12 - 24 41 50 60 
0.3 - 8 13 32 47 60 72 

1.0 10 IS 20 40 52 70 80 - ° ° ·At rated DCWV over the operating temperature range of -55 C to +125 C in
sertion loss is typically 6 dB less. For capacitance values other than the above. 
please contact your local Allen-Bradley representative. 

TYPE DESIGNATION 
CL001 CL002 CL003 CL003 CL004 CLOOS CL006 CL007 

DA503P DAS03P DA903P HA503P HA124P" HA803P BA304P BAIOSM 
DC Working Voltage (DCWV) 100 100 100 200 200 200 50 50 
Capacitance. I'F al 0.1 0.05 0.05 0.09 0.05 0.12 0.08 0.3 1.0 
VRMS, 25°C, I KHz GMV GMV GMV GMV GMV GMV GMV ±20% 
Dielectric Withstanding 

ISO Voltage; VDC. I sec., 300 300 300 600 600 600 ISO 
Charging Current <50 mao 
Minimum Insulation 
Resistance, megohms, at 
DCWV, 25°C, 2 min., 
Charging Current <50 mao 

10,000 10,000 5.500 10,000 4.000 6.000 1.200 700 

Multi-layer Feed-Thru Capacitors -Types MT and MS. 
These new non-polar multi-layer Allen
Bradley capaCitors are extremely small, light 
weight, and have high dielectric strength 
and reliability. Their concentric structure 
yields a low inductance when compared to 
conventional rolled dielectric capacitors. 
Maximum operating temperature is +125°C 
with no voltage derating. They are ideally 
suitod for by-passing, filtering, and coupling. 

ELECTRICAL CHARACTERISTICS 

PARAMETER 

DC Working Voltage (DCWV) 
Capacitance, ",F at 
0.1 VRMS, 25°C, I kHz. 

DC Feed-Thru Current (amps) 
Operating Temperature Range 

Minimum Insulation Resistance 
at DCWV, 25°C. with 2 minute 
charging current less than 

TYPE 
MT MS 

50,100 50.100 
0.05, 0.3, 0.05,0.3, 
1.0 1.0 
4 percent 4 percent 

10 10 
-55°C to -55°C to 
+125°C +125°C 
500 ohm- 500 ohm-
Farad Farad 

For complete information write for Publication 5414. 50 milliamperes 

Ceramic Chip Capacitors -Type MB. 
-55°C to +125°C. Standard voltage ratings 
are 50, 100, and 200 volts dc with no voltage 
derating over the temperature range. Ca
pacitance tolerances are ±10 percent, ±20 
percent, and GMV. The monolithic chips 
come in NPO (COG), stable (X7R), semi
stable (X7S), and Hi-K (X7U) materials. They 
are supplied with silver terminals, with an 
optional solder coat. Special sizes are avail
able on request. 

c 

r°'f,''''''''~\-''.LLJ4';,-'-.LlJJ'"tli'...LJLJ.ll~...L.L~ 
n, 10 100 1000 

Frequency in MHz 

Alien-BradleyType MB ceramic chip capaci
tors are ideally suited for hybrid circuit de
sign. Their small uniform size. convenient 
TC's, ease of bonding, and availability of 
numerous dielectric materials make them 
applicable for most thick and thin film ap
plications. Range of the Type MB capacitor 
is 10.0 pF to 1.0 iL F. They are available in 
standard EIA and MIL sizes and standard 
capacitance values. Temperature range is 
For complete information write for Publication 5415. © Allen-Bradley 1971 EC71-12 
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american ATC UHF/MICRDWAVE PDRCELAIN 
technical 
ceramics 

ATC·l0D 
UHF IMICROWAVE 

PORCELAIN 
CHIP 

CAPACITORS 

ATC·70D 
ULTRA-STABLE 

CERAMIC 
CHIP 

CAfJACITORS 

ATC·2DD 
HIGH 

PACKAGING 
DENSITY 

CERAMrC CHIP 
CAPACITORS 

ATC·3DD 
ULTRA·HIGH 
PACKAGING 

DENSITY 
CERAMIC CHIP 

CAPACITORS 

ATC UHF/MICROWAVE 
CHIP CAPACITORS 

ATC Microwave Porcelain Capacitors are designed to advance 
the state-of-the-art in broadband, high power and low noise 
applications. Unique construction techniques provide ultra-high 
unloaded-O (10,000 at 100 MHz in a 10 PF unit), with loss tan
gents lower than 0.0001, and self-resonance up to 15 GHz 
depending upon capacitor value and case type. 
ATC 100 porcelain material exhibits no instability with voltage, 
time or frequency, contrary to common NPO and high dielectric
constant ceramics. There is no measurable piezoelectric effect, 
no aging, and no retrace hysteresis; or drift. Close tolerances 
of 1 %, or better, are available, and unlike NPO's ATC Micro
wave porcelain retains a high insulation resistance at high 
temperatures. This material is specifically designed for use at 
high RF voltage and current all the way up through microwave 
frequencies. ATC-100 Case B is recommended for use up to 1 
GHz, above which ATC-100 Case A is recommended. 
Superior metallization, which prevents leaching off by soft 
solders, or e~oxies, provides durable terminations under 
adverse soldering conditions. Other noble metals also avail
able' for special mounting, or with eutectics, or wire bond
ing. Special construction techniques provide extremely high 
packaging density with high reliability and high working 
voltage. Units are completely hermetically sealed by virtue 
of their basic construction, thus eliminating need for any 
encapsulant. Microwave porcelain is an extremely dense, 
low-loss material, impervious to penetration by atmospheric 
conditions or solvents. Exceptionally low inductance gives 
reliable wideband operation as a capacitor up to X-Band in 
capacitance values as large as 20 pF. Exceptionally cloiie "cori: 
trol over physical construction makes possible very high RF or 
DC voltage levels, plus low-loss, high power capability. 

ATC ultra-stable NPO ceramic is rated for extremely high 
stability with temperature (TC = 0 ± 30 PPM/oC). Environ
mental resistance approaches that of porcelain types, even 
without encapsulation. Composition and construction tech
niques provide moderately high 0 at moderate cost. Especially 
useful for low frequency tuned circuits where high stability 
with temperature is required. Practical for low power han
dling (less than 2 watts) where X, is less than 1. Ohm max. 
ATC-700 is 1/10 the size of conventional NPO capacitors of 
equivalent capacitance and voltage ratings. 

ATC-200 UHF ceramic is designed for by-passing applications 
where high packaging density is required with good insulation 
resistance, environmental resistance, and moderate tempera
ture stability. Suitable for use through UHF frequencies in low 
power, DC block, applications. 

The ATC-300 Series is designed to attain extremely high values 
of capacity in a minimal case size for use over a moderate 
temperature range. Values to .1 MF in a 50 Mil square (CASE A), 
and 1 MF in a 110 Mil square (CASE B) are standard. 

CHARACTERISTICS 

UHF/MICROWAVE 

INSERTION LOSS: Less than 0.03 dB @ 10 watts @ 1 GHz 
QUALITY FACTORS: (Ou) Greater than 10,000 @ 100 MHz (10 PF) 
GUARANTEED MINTMUM QUALITY FACTOR: @ 1 MHz = 10,000 
SELF-RESONANT FREQUENCY: DC up to 20 GHz 
VSWR: CASE B - 1.05:1 for typical non-ceramic substrates 

CASE A -1.1:1 for 25 Mil thick alumina substrates 
S-PARAMETERS 
Complete S-Parameter, VSWR, and Insertion Loss data is avail
able, upon request, from 100 MHz through 3 GHz. Test data 
provided by a Hewlett Packard 8542A, computer controlled, 
synthesizer-referenced, phased-locked, network analyzer. 

ELECTRICAL 
rEMPERATURE RANGE: From -55°C to 125°C (no derating of working 

voltages) 
From 125°C to 200°C derate linearly to 50% @ 200°C 

TEMPERATURE COEFFICIENT OF CAPACITY: + 90 ± 20 PPM/oC 
(-55"C to 1250 C) @l 1 MHz _ 

CAPACITY RANGE, INSULATION RESISTANCE, AND OPERATING VOLTAGE 
(WVDC) BY CASE SIZE 
CASE A: .1 PF to 100 PF (50 WVDC); 

10' Megohms Min @ 25°C, la' Megohms Min @ 125°C 
CASE B: .1 PF to 47 PF (1000 WVDC)"; 

10' Megohms Min @ 250C, la' Megohms Min @ 125°C 
.1 PF to 100 PF (500 WVDC); 
10' Megohms Min @ 25°C, la' Megohms Min @ 125°C 
110 PF to 200 PF (300 WVDC); 
10' Megohms Min @ 25°C, 10' Megohms Min @ 125°C 
220 PF to 470 PF (200 WVDC); 
la' Megohms Min @l 25°C, la' Megohms Min @ 125°C 
510 PF to 1000 PF (i00 WVDe) 
10' Megohms Min @ 25°C, 10' Megohms Min @ 125°C 

"Specia I Order 
DIELECTRIC TEST VOLTAGE: All units> tested at 250% of WVDC rating 

for 5 sees. 
RETRACE: Less than 0.1 % 
PIEZO ELECTRIC EFFECTS: None 
CASE SIZE: A 50 mil cube 

B 110 mil cube 

ELECTRICAL 

CAPACITY RANGE BY CASE SIZE: CASE A, 47 PF to 470 PF; 
CASE B, 200 PF to 4700 PF 

TEMPERATURE COEFFICIENT OF CAPACITY: 0 ± 30 PPM/oC (-550C 
to 125°C) 

QUALITY FACTOR: 2000 @ 1 KHz 

INSULATION RESISTANCE: 10' megohms min @ 25°C 

ELECTRICAL 
CAPACITY RANGE BY CASE SIZE: CASE A, 510 PF to .01 MF 

CASE B, 5000 PF to .1 MF 
TEMPERATURE COEFFICIENT OF CAPACITY: (BX) ± 15% max. (-55°C 
to 125°C) 
DISSIPATION FACTOR: 2.5% max @ 1 KHz 
INSULATION RESISTANCE: 10,000 Megohms min 
DIELECTRIC TEST VOLTAGE: 3 x Rated for 5 sees. 

ELECTRICAL 
CAPACITY RANGE BY CASE SIZE: CASE A, .012 MF to .1 MF 

CASE B, .12 MF to 1.0 MF 
TEMPERATURE COEFFICIENT OF CAPACITY: Room temperature peak 
DISSIPATION FACTOR: 4% max @ 1 KHz 
INSULATION RESISTANCE: 1000 megohms min 
DIELECTRIC TEST VOLTAGE: 3 x Rated for 5 sees. 

FOR FULL CATALOG DATA ,I\ND APPLICATION NOTES. CONTACT ATC DIRECTLY 
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SEC. 1500 • CAPACITORS 

AND CERAMIC CHIP CAPACITORS 
ORDERING CODE 

ATC-l00 B 10 
Type I I I Case _____________ .....J 

First Two Digits Of Capacitance -----------' 

.1 J C 

L I I Chip 
L. --------- Tolerance 

Number of Zeros Following Digits Of Capacitance 
THE ABOVE EXAMPLE DESIGNATES ATC·100 SERIES CASE B CHIP CAPACITOR OF 100 PF WITH A 5% TOLERANCE. 

TYPICAL POWER HANDLING 
1 KW CW at 3 GHz in ail ATC-lOO CASE B 62 PF. 
20 amperes CW at 25 MHz in an ATC·lOO CASE BlOOD PF. 
14 KVA in an ATC-lOO CASE B, 30 PF unit@ 170 MHz. 
70 amperes of pulsed RF at 500 MHz. 
VSWR often less than 1.1:1 and Insertion Loss .05 dB up to 
several GHz in an ATC-lOO CASE A 33 PF capacitor on 25 mil 
thick alumina substrate with a 25 mil wide line. 
Typical series RF resistance of .05 ohms (compared to Barium 
Titinate types which may have up to 2.0 ohms for the same 
capacitance value). 
THIS RESULTS IN EXTRAORDINARILY LOW INSERTION LOSS, 
WHICH IS ESPECIAllY CRITICAL WHERE IMPEDANCES YO BE 
MATCHED ARE LOW, SUCH AS THE BASE-YO-EMITTER JUNCTION 
AND AT FREQUENCIES WHERE TRANSISTOR GAINS ARE LOW 
AND lOSS CANNOT BE TOLERATED. 
ELECTRICAL 
MILITARY SPECIFICATION: All ATC-lOO capacitors meet MIL-C-

11272B (Complete independent Test Data sent upon 
request.) 

CAPACITANCE DRIFT: 0.05% or 0.05 PF, whichever is greater 
AGING: None 
ELECTRICAL CHARACTERISTICS AFTER LIFE TEST 
CHANGE IN CAPACITANCE: At 25°C -0.1 % max 
QUALITY FACTOR: Greater than 10,000 @ 1 MHz 
INSULATION RESISTANCE: 1,000,000 megohms min @ 25°C 

100,000 megohms min @ 125°C (for 100 WVDC units 105 
Meg (2 @ 25°C, and 104 Meg (2 @ 125°C) , 

TOLERANCES AVAILABLE: 
B (± .1 PF) from .1 PF to 9.1 PF, 
C (± .25 PF) from .3 PF to 9.1 PF, 
D (± .5 PF) from .5 PF to 6.2 PF, 
F (± 1 %) from 10 PF to 1000 PF, 
G (± 2%) from 10 PF to 1000 PF, 
J (± 5%) and K (± 10%) from 6.8 PF to 1000 P~. 
M (± 20%) from 6.8 PF to 1000 PF 

DIELECTRIC TEST VOLTAGE: 3 x Rated 5 sees. 

APPLICATIONS 
PRODUCT 
Phased-array radar, wide-band amplifiers, low noise circuits, 
receiver RF-IF stages, pl'Oximity fuses, radiosonde, microwave 
power sources, UHF converters, military communications, tele
metry, UHF mobile, ECM, DME, microwave power amplifiers, 
troposcatter communications; commercial aircraft communica
tions; military, marine, and amateur AMIFMISSB, military 
hand-held survival radios. 
CIRCUIT 
Constant-capacitance matching and coupling in octave band
width microstrip and stripline Land S·Band amplifiers, swept 
L.O.'s, mixers, synthesizers, and switches. 
Low·loss signal paths for low noise receivers. 
Coupling and by-passing for low and high power UHF trans
mitters. 
Excellent first base·shunt elements in low-pass Matthaei wide
band interstages. 
Utilization in base and emitter by-passing, as well as coupling 
applications, where extremely low inductance is required. 
Applications in ultra-stable oscillator sources where absolute 
retrace and minimal drift (less than .1 %), as well as low in
ductance, are an important factor, particularly over environ
mental extremes. 
Use in RF tank circuits where high circulating currents or 
where stability and a are important factors. Use in timing and 
control circuits demanding high stability under extreme en-
vironmental conditions. . 
High Q DC blocks in wideband varactor-tuned sweepers. 
Compact stable elements for use in low-distortion and narrow 
pulse width, high PRF delay lines. 
Low and high values of capacity where close tolerances and 
high stability are required in HF and VHF filter design. (See 
ATC-lOO Capacity Values) 
Single-replacement for multiple-capacitor collector and base 
by-passes. . 
Pellet styles for input-matching and pseudo-idler circuits of 
high-ratio step-recovery multipliers. 
Where state-of-the-art high a capacity -vs-size microminiatur
ization is required. 

GENERAL 
WORKING VOLTAGE: 50 WVDC Similar to ATC-lOO, except for restriction to power levels and 
TOLERANCES AVAILABLE: F (± 1 %), G (± 2%), J (± 5%), K (±10%), lower frequency applications where higher loss can be tol-

M (± 20%) erated. Not to be used at low impedance levels having high 
current, or where low noise, low loss, or low power dissipation 
is required. 

WORKING VOLTAGE: 50 WVDC 
VOLUMETRIC EFFICIENCY: 100 MFDS/Cu. inch 
TOLERANC.ES AVAILABLE: K (10%), M (20%), N (30%), GMV (-20%, 

+80%) 
RECOMMENDED TESTING SEQUENCE: CAP., OF., IR., V.D.C. 
MILITARY SPECIFICATION: Meets applicable portions of MIL-C·ll01SD 

WORKING VOLTAGE: 25 WVDC 
RECOMMENDED OPERATING RANGE: 10°C to 600 C 
VOLUMETRIC EFFICIENCY: 1000 MFDS/Cu. inch 
TOLERANCES AVAILABLE: M (± 20%), N (± 30%), GMV (-20%, 

+80% . 
RECOMMENDED TESTING SEQUENCE: CAP., OF., IR., V.D.C. 

american technical ceramics 

GENERAL 
Coupling and by-passing fo'r low power, UHF transmitters and 
receivers. Applications requiring low inductance, high capacity 
per unit volume with moderate temperature stability, such as 
tantalum replacements and emitter by-passes. 
CIRCUIT 
RF by-pass for Cob cancelling iriductor. 

GENERAL 
Similar to ATC-200, except for use over a moderate temperature 
range such as encountered in computers, heart pacers, medical 
electronics, etc. 

1 NORDEN LANE, HUNTINGTON STATION, N. Y. 11746 • 516/271-9600 • TWX-51 0-226-6993' 
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ATC 
STANDARD 
CAPACITY 

VALUES 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 
6.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
180 
200 
220 
240 
270 
300 
330 
360 
390 
430 
470 
510 
560 
620 
680 
750 
820 
910 

1000 
1.200 
1.500 
1.800 
2.000 
2.200 
2.700 
3.300 
3.900 
4.700 
5.000 
5,600 
6.800 
8.200 

10.000 
12.000 
15.000 
18.000 
20,000 
22.000 
27.000 
33,000 
39.000 
47,000 
50.000 
56.000 
68.000 
82,000 

100.000 
120.000 
150.000 
180.000 
200.000 
220.000 
270,000 
330.000 
390.000 
470.000 
500.000 
560,000 
680.000 
820.000 

1.000.000 

2333 
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Working 
Capacity Can Voltage 

Size (volt) (.IIf) 
1 2.5 10 
2 2.5 40 
3 2.5 SO 
4 2.5 160 
5 2.5 320 
6 2.5 500 
1 4 8 
4 4 S 
2 4 32 
3 4 64 
4 4 125 
5 4 250 
6 4 400 
1 6.4 6.4 
2 6.4 25 
4 6.4 32 
3 6.4 50 
4 6.4 100 
5 6.4 200 
6 6.4 320 
1 10 4 
2 10 16 
3 10 32 
4 10 64 
5 10 125 
6 10 200 
1 16 2.5 
4 16 2.5 
2 16 10 
4 16 16 
3 16 20 
4 16 40 
5 16 80 
6 16 125 

Working 
Can Voltage 
Size (volt) 

00 2.5 
01 2.5 
02 2.5 
03 2.5 
00 4 
01 4 
02 4 
03 4 

'00 6.4 
*01 6.4 
02 6;4 
03 6.4 

*00 10 
'01 10 
'02 10 
03 10 

'00 16 
'01 16 
*'02 16 
'03 16 

Amperex high quality, low cost electrolytic capacitors feature 
small size, high capacitance and long service life. Low 
leakage currents are achieved through the use of highly 
purified materials and carefully controlled manufacturing 
processes. They are the "dry" type with the liquid 
electrolyte absorbed into a layer of paper betwe.en cathode 
and anode foils. Winding is sealed in an aluminum can. 
They are designed to operate at varied efficiencies over a 
temperature range of -40·C to +85·C. The minimum and 
maximum temperatures depend on the application ... 
increase of impedance and losses are the limiting factors. 

C426 SERIES (Miniature) 
Voltage 

and 
. Insulated CapaCitance 

Working Voltage 
Can Voltage Capacity and 
Size (volt) (.IIf) Insulated CapaCitance 

AS AlO 
AR A40 

1 25 1.~ ~~ ~U 4 25 1.6 
AR ASO 2 25 6.4 AR F6.4 
AR A160 4 25 10 AR FlO 
AR A320 3 25 12.5 AR F12.5 
AR A500 4 25 25 AR F25 
AS 88 
AR 88 

5 25 50 AR F50 
6 25 80 AR F80 

AR 832 1 40 1 AS Gl 
AR 864 4 40 1 AR Gl 
AR 8125 2 40 4 AR G4 
AR 8250 4 40 6.4 AR G6.4 
AR 8400 3 40 8 AR G8 
AS C6.4 
AR C25 
AR C32 

4 40 16 AR G16 
5 40 32 AR G32 
6 40 50 AR G50 

AR C50 4 64 0.32 AR HO.32 
AR C100 1 64 0.64 AS HO.64 
AR C200 4 64 0.64 AR HO.64 
AR C320 2 64 2.5 AR H2.5 
AS 04 
AR 016 
AR 032 
AR 064 
AR 0125 

4 64 4 AR ·H4 
3 64 5 AR H5 
4 64 10 AR HI0 
5 64 20 AR H2O 
6 64 32 AR H32 

AR 0200 
AS E2.5 
AR E2.5 

DIMENSIONS (inches)~ __ .... 
Can d INSULATED 

AR EI0 Size dlam. L . 
AR E16 
AR E20 
AR E40 
AR ESO 

1 .02 . 94 ± .008 
2 .023 .394 ± .008 
3 .023 .394 ± .008 

AR El25 4 .031 .709--:t:OOS-
5 .031 .709 ± .OOS 
6 .031 .709 ± .OOS 

C437 SERIES (Small) 
Voltage 

Capacity and 
(.IIf) Capacitance 

Working Voltage 
Can Voltage Capacity and 
Size (volt) (.IIf) CapaCitance 

1000 A1000 '00 25 160 FI60 
1600 A1600 01 25 250 F250 
2500 A2500 02 25 250 F400 
4000 A4000 03 25 640 F640 

SOO B800 00 40 100 G100 
1250 81250 01 40 160 G160 
2000 82000 02 40 250 G250 
3200 B3200 03 40 400 G400 

640 C640 '00 64 64 H64 
1000 C1000 01 64 100 H100 
1600 C1600 02 64 160 H160 
2500 C2500 03 64 250 H250 
400 0400 
640 0640 DIMENSIONS Inches 

1000 01000 
1600 01600 
250 E250 
400 E400 
640 E640 

1000 ElOOO 

~/.7$ 
L 

1.339Z.04 Can d a P-
Size (dia) D L 
00 .031 .394 + .008 1.18 ± .020 
01 .031 .492 + .008 1.18 ± .020 
02 .031 .591 + .OOS 1.1S ± .020 
03 .031 .709 + .OOS 1.18 ± .020 

AMPEREX ELECTRONIC CORPORATION/ Aln perelt 
Component Division: 35 Hoffman Ave., Hauppauge, N. Y. . 

Telephone: 516-234-7000 TWX 510-227-8552 TOMORROW'S THINKING IN TODAY'S PRODUCTS 

A NORTH AMERICAN PHILIPS COMPANY 
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METALLIZED POLYCARBONATE METALLIZED POLYESTER 
Metallized polycarbonate capa~itors offer 125°C operation 
with no voltage de-rating, extreme capacitance stability with 
temperature, and low dissipation factor. High insulation 
resistance coupled with small physical size make these 
capacitors ideally suited for the most critical applications. 
Available in 100 VDC, 400 VDC, and 630 VDC. 

Available in 250 VDC rating. from .001 mfd to 2.2 mfd. 
Offer small size and cost advantages and are suitable for all 
general purpose applications. 

C280 SERIES 
The Amperex C280 Series Flat Film Capacitors are intended 
for use with printed circuit wiring and are suitable for 
tube as well as transistorized circuitry. These capacitors 
are available in three voltage ratings: 250 VDC, 400 VDC, 
and 630 VDC. Short-time overloading is permited with these 
components. Cap. Tol. ±10% or ±20%. 
Dielectrics used with each voltage series are: 
250V - metallized polyester; 400V - metallized 
polycarbonate; 630V - metallized polycarbonate. 

Type Voltage Dielectric 
C2BOAE 250V meta II ized polyester 
C2S0CF 400V metallized polycarbonate 
C2S0CG 630V metallized polycarbonate 

Ca acitance Ran e 
0.01 p,f to 2.2 p,f 
0.01 p,f to 1.0 p,f 
0.01 p,f to 0.47 p,f 

Thickness 
0.157 to 0.512 0.492 to 1.lS 
0.157 to 0.512 0.492 to us 
0.177 to 0.532 0.492 to 1.lS 

C280M SERIES 
Amperex metallized film capacitors are designed for tube or 
transistor printed circuit applications. Their flat rectangular 
shape ensures stable mounting on printed circuit boards. 
The size of these capacitors makes them extremely 
useful in the miniaturized components field. 
These capacitors are available in four voltage ratings: 
100 VDC, 250 VDC, 400 VDC, and 630 VDC. 
Metallized polyester is the dielectric used with the 250 volt 
series, while metallized polycarbonate is used in the 
100, 400, and 630 volt series. 
Their technical characteristics are visibly marked on top of 
the capacitor's body in durable embossed printing. 

Type Dielectric Len th 
C2S0MCH metallized polycarbonate 0.512 to 1.024 
C2S0MAE 250 metalli<:ed polyester 0.512 to 1.lSl 
C2BOMCF 400 metallized polycarbonate 0.512 to 1.lB1 
C2S0MCG 630 metallized polycarbonate 0.512 to 1.1S1 

DIMENSIONS IN INCHES 
Width Height Lead Span 

0.177 to 0.374 0.394 to 0.74S 0.394 to 0.SS6 
0.177 to 0.512 0.394 to 0.925 0.394 to 1.0S3 
0.177 to 0.512 0.394 to 0.925 0.394 to 1.0S3 
0.177 to 0.512 0.394 to 0.925 0.394 to 1.0S3 

C281 SERIES 
This new compact capacitor offers a superior film quality 
in every respect and is used to replace paper capacitors in 
quality equipment. They can withstand overload and are 
insensitive to adverse environmental conditions. 
The Amperex C281 series was designed primarily for use as 
general purpose capacitors in the entertainment and 
industrial field. In addition, their high permissible AC 
voltages make them ideally suitable as an anti-interference 
capacitor in small ·electrical appliances. Their rectangular 
shape ensures wobble-free mounting on PC boards in 
either the vertical or horizontal position. 
AVAILABLE TYPES 

Height 
0.443 to 0.SS6 
0.433 to 0.906 
0.453 to 0.925 

Lead Diam. 
0.024 to 0.031 
0.024 to 0.031 
0.024 to 0.031 
0.024 to 0.031 

DIMENSIONS IN INCHES 
Type No. Voltage Dielectric Cap. Tal. Length Width Height 
C2S1CH 100V metallized polycarbonate ±10% 0.55 to 1.1S 0.34 to 0.86 O.lS to 0.59 
C2S1AB 250V metallized polyester ±10% 0.55 to 1.18 0.34 to 0.86 O.lS to 0.59 
C2S1CD 400V metallized polycarbonate ±10% 0.55 to 1.18 0.34 to 0.86 O.lS to 0.59 

. C2S1CG 630V metallized polycarbonate ±10% 0.55 to 1.1S 0.34 to 0.S6 O.lS to 0.59 

~~~O~~~~iV~~~:~~~~~!:A:~~:~~!:I~~ / Arnperell 
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COlO and HT10 Series 
~w.~~~e:a~JI~ ~i:~:~\~'~i~:~:~da~~~!~:~i:r~~e;.c:,~ 
excellent characteristics of polyethylene and PTFE 
films now also are available for trimmer applications. 
A few advantages of Film Dielectric Trimmers are: 
• excellent adjustment accuracy 
• limited program covers wide trimming range 
• new constructional concept achieves attractive 

dimensions with corresponding space savings 
• reduced cost 

Technical Specifications 

2222 - 802 - 20011/15 Series 
These capacitors have been designed for 
the precision trimming of industrial equip
ment which operates at the higher frequen
cies. Their simple form of construction 
guarantees hi~h reliability and facilitates, 
moreover, a high breakdown voltage, good 
stability. and high adjustment accuracy. 
For many applications the negative tem
perature coefficient characteristics results 
in adequate compensation at various tem
peratures. The small dimensions contribute 
to the miniaturization of electronic equip
ment. 

Technical Specifications 
Catalog Capaci. Zero 
Number tance Cap.aci· 

·2222 Swing tance 
" B02 (pf) (pf) 

2222 - 802 - 96044/72 Series 

Catalogue 
Number 

2222 
B09 •.• 

05001 
05002 
05003 

C004 Series 

~rf~~~~~a~~ddWg~:~el~!r~~h:r,P~~:~i~~: 
temperature coefficient provides a favor-

~~~~~?~~~~~~~ft~n~tq~a;n~~;e~:R~:~~~~~ 
tained by a high degree of production 
mechanization. Available in three standard 
and one miniature dimension style which 
provide economical means of meeting the 
most accepted mountihg techniQues used 
in the radio and TV industry. The basic 

U:~~3~e~:~7~ t~g~S~!~C~~dat~ !nt~:en:J~d 
invar rotor spindle; both ends are slotted 
for screwdriver adjustment. 

Technical Specificatio 
1. Standard Dimension Styles 

Capacitance Range: 3 pf to 12 pf 
Temp. Coef., -200 ± 200 PPM/de.C 
Working Voltage: 500 VDC 

2. Miniature Dimension Style 
Capacitance Range: 3 pf and 6 pf 
Temp. Coef., -200 ± 200 PPMj °C (3pf) 

to -300 ± 200 PPMj °C (6pf) 
Working Voltage: . 400 VDC 

Cap. 
Swing 

(PF) 

~ 3 
> 9 
~ 1B 

These capacitors have been designed for use 
in miniaturized measuring and telecommuni
cation .equipment. Four types are available: 
single-stator (6 x 8 mm), single-stator (11 x 14 
mm), split-stator (11 x 14 mm), and differential 
trimmers (11 x 14 mm). Single-stator trimmers 
are suitable for fine adjustment of h.f. tuned 
circuits. split-stator trimmers for symmetri
cally built h.f. circuits, and differential types 
for capacitive volume or voltage control. 

Technical Specifications 

Zero 
Cap. 
(PF) 

sl 
.sl.B 
::;;2 

Accuracy 
of Adjust- Working 
ment (Pf) Voltage 

Temp. 
CoeflicientfO C 

<0.01 SOOVDC (-200 ± 150) 10-6 
<0.02 500VDC (-250 ± 75)10-6 
<0.03 SOOVDC (-250 ± 75)10-6 

2222 - 802 - 20001/5 Series 
These capacitors have been designed for 
the precision trimming of industrial equip
ment which operate at the higher frequen
cies. Their simple form of construction 
guarantees high reliability and facilitates. 
moreover, a high breakdown voltage, good 
stability and high adjustment accuracy. For 
many applications the negative tempera
ture coefficient characteristic results in 
adequate compensation of various tem
peratures. The small dimensions contrib
ute to the miniaturization of electronic 
equipment. 

Technical Specifications 

These trimmers have been designed for u.h.f. applications, w'1ere 
high stability has to be maintained even under severe mechamcal 
conditions. e.g .• television aerial amplifiers. 

2222 - 802 - 96035/36 Series 

Technical Specifications 

Catalog Number 2222 B02 960 

Screw Solder 
Mounting Mounting 

Ty e Type 
44 51 
45 52 
46 53 
47 54 
66 69 
67 71 

f--::O:;--1---;~~-
56 58 

Cap. 
Swing 
(pF) ..,3 
>6 

~1~ 
23 
> 4.5 .$;0.6 
:;;: 6 ,;:0.7 
~ 3---.s:0.B 
26 ';;0.8 

Working 

Designed for professional electronic applications, particularly in 
the domain of miniaturized industrial equipment. Reliability is en
sured by the simple construction and good stability. 

Technical Specifications 
Capacitance Range: 3 pf and 6 pf 
Temperature Coefficient: -200 ± 200 PPM/flC (3 pf) 

-300 ± 200 PPMj'C (6 pf) 
Working Voltage: 400 vec 

~O~~O~!~~iV~~~:~:~~~!:A:~~~~~!:I~~/· Aln pere~ 
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+ . 1.3_ 0.04 1.3Z 0.04 

~ 
L 

[jC~ f 
D 
i 

Dimensions (Inches) 
Can Size D (Maximum) d L 

1 0.260 0.032 0.690 
2 0.260 0.032 0.945 
3 0.327 0.032 0.945 
4 0.410 0.032 0.945 
5 0.410 0.032 1.260 
6 0.509 0.032 1.260 

Amperex patented solid electrolyte aluminum foil 
capacitors fill the gap between dry aluminum and tantalum 
electrolytics in circuitry requiring long life, high reliability 
and stability over a wide temperature range. The 
electrolyte, manganese dioxide, a solid semiconductor, 
is carried in glass fiber between two foils of etched 
aluminum. Since no liquid is used there can be no loss 
of electrolyte by evaporation at high temperature; the 
electrical characteristics of manganese dioxide are 
extremely stable with changes in temperature. 
An aluminum case with a ceramic disc seal provides 
mechanical strength. 
Solid electrolyte aluminum foil capacitors offer very high 
reliability; failure rates are less than 0.01 % per 1000 
hours at 85°C and at maximum operating voltage. 
Extended shelf storage has no effect on performance since 
there is no tendency for the dielectric film to dissolve 
when no voltage is applied. 
Unlike tantalum electrolytic capacitors, these devices 
tolerate, for short durations, reverse voltages up to the rated 
voltage, resulting in high ripple current ratings. There is 
no limitation on the magnitude of the discharge current. 
Amperex solid electrolyte aluminum foil capacitors operate 
with only small changes in characteristics from 
-80°C to + 125°C. 

ELECTRICAL CHARACTERISTICS 
Working Nominal Maximum Ripple Maximum Maximum 
Voltage capacitl At Current (mA) At Leakage Current I mpedance At 

Can Size VUC 120 Hz /LF) 120 Hz up to lOoC After 5 Min. (/LA) 120 Hz (il) 
1 6.3 22 90 12.5 2.5 
2 6.3 47 150 25 1.25 
3 6.3 68 205 40 0.75 
4 6.3 150 340 70 0.5 
5 6.3 220 480 125 0.4 
6 6.3 330 670 150 0.4 
1 10 15 80 15 2.5 
2 10 33 135 30 1.25 
3 10 47 175 50 0.75 
4 10 100 290 80 0.5 
5 10 150 430 150 0.4 
6 10 220 575 200 0.4 
1 16 10 70 20 2.5 
2 16 15 95 40 1.25 
3 16 33 195 75 0.75 
4 16 47 215 100 0.5 
5 16 68 300 175 0.4 
6 16 100 410 250 0.4 
1 25 4.7 45 20 5.0 
2 25 10 80 40 2.5 
3 25 22 140 75 1.5 
4 25 33 180 100 1.0 
5 25 47 255 175 0.8 
6 25 68 340 250 0.5 
1 40 2.2 40 20 5.0 
2 40 4.7 65 40 2.5 
3 40 10 105 75 1.5 
4 40 22 175 100 1.0 
5 40 33 245 175 0.8 
6 40 47 325 250 0.5 

AMPEREX ELECTRONIC CORPORATION/ Aln perel~ 
Component Division: 35 Hoffman Ave., Hauppauge, N. Y. . . ~ 
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PASSIVE COMPONENTS / MATERIALS / HARDWARE 

PLIFIL . * HIGH 
OLT GE 

INDUSTRIAL· MILITARY·COMMERCIAL 
The CAPITRON* Division of AMP Incorporated 
has specialized in the development of a diversified 
line of high voltage capacitors that provide out
standing performance characteristics. AMPLI
FILM dielectric capacitors feature monolithic con
struction which results in substantial size and 

-
'" , 

AMPLIFILM* 
WAFER CAPACITORS FOR TEMPERATURES 
UP TO 1250 C 

The ~asic element in these capacitors is AMP's 
AMPLIFILM dielectric, interleaved with copper foils and 
bonded with a non-polar thermoplastic resin specially 
selected for its excellent dielectric qualities. Heavy gage 
foil and molded construction combine to make these 
components ideal for rugged high voltage oil-filled or 
encapsulated assemblies. 
• Operating temperature: _550 C to' +1250 C 
• Capacitance range: 100 p.p.f to 1.0. p.f 
• Voltage range: 2,50.0. to 60.,0.0.0. volts DC 
• Power factor: 0..5% max. 
• High inSUlation resistance 
• Conforms to MIL-C-19978 where applicable 
e Moisture resistant 
• Very low dielectric absorption: less than 0..2% 
• Wafer sizes from 1 sq. in. to 36 sq. in. 
• Many configurations available 

Configur.ation variety of AMPLIFILM * wafers 

CAPACITORS 
2,500 to 60,000 VDC 

weight reduction, making them particularly suit
able for use in high voltage power supplies, 
modulators, pulse forming networks, etc. AMPLI
FILM capacitors, custom or stock, are designed 
to your exacting requirements as to size, shape 
and performance. 

A typical AMPLIFILM capacitor assembly. Even before en
capsulation, the exclusive dielectric construction provides 
moisture resistance meeting MIL-STD-2D2 (Method 10.6), 
making possible an energy efficiency greater than 0..6 joules 
per cubic inch without the encumbrance of a metal case. 
• Capacitance: 0..1 p.f ± 5% 
• Voltage rating: 40.,0.0.0. volts DC 
• Power factor: 0..5% max. 
• Temperature Range: _550 C to +100.0 C 
= Size: 4112" x 4 112" x 6 112" max. (exclusive of frame) 
• Weight: 9 1h Ibs. (exclusive of frame) 

CUSTOM-PACKAGED AMPLIFILM 
HIGH. VOLTAGE CAPACITORS 

Hermetically sealed, oil-filled, metal cased capacitors. 

CAPITRON DIVISION, AM P INCORPORATED 
155 PARK STREET, ELIZABETHTOWN, PA. 170.22. 
TWX: 510.-657-4561 • PHONE: 717-367-110.5. 

CAPITRON products and engineering assistance are available in Canada through 
AMP of Canada Ltd., Ontario, Canada *Trademark of AMP Incorporated 

ANiP 
INCORPORATED 

For complete information write for 858 Series AMPLIFILM capacitor catalog. 
NOTE: See other CAPITRON High Voltage products under 
Catalog Sections 2100 and 4000. 
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Manufacturing Division 
ARCO ELECTRONICS 

page 
precision polystyrene 
capacitors 2340,2341 

precision standards 

modified polystyrene 
capacitors 

polystyrene and mica 
precision capacitors 

polystyrene capacitors 

precision RC networks 

PFC 
MANUFACTURING 

DIVISION 

2342 

2343 

2344 

2345 

2345 

ARCO ELECTRONICS INC. • .cOMMUNITY DRIVE, GREAT NECK, NEW YORK 11022 • (516) 487-0500 EXT. 717411 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

PFe 
Manufacturing Division 
~RCO ELECTRONICS 

precision polystyrene ,capacitors 

specilications 

lor military applications 
and hostile environments 

type PT, CT and ST tubular 

type PB, CB and SB rectangular 
bathtub cans 

hermetically-sealed - metal case, 

Design innovations and extreme care in production have enabled ARCO 
to approach the optimum performance characteristics of the polystyrene 
film. These capacitors will exceed all performance requirements of MIL
C-19978 under ALL ENVIRONMENTAL CONDITIONS specified therein. 
ARCO polystyrene capacitors were specifically designed for the most 
critical applications where requirements for extremely high insulation 
resistance, high Q, extraordinary stability, close tolerance, and low 
dielectric absorption and dissipation factor are mandatory. These 
capacitors are intended primarily for use in ANALOG and DIGITAL 
COMPUTERS, CALCULATORS, HIGH Q TUNED CIRCUITS, INTE
GRATORS, PRECISION FILTER CIRCUITS, PULSE NETWORKS, SERVO 
SYSTEMS, and as REFERENCE CAPACITORS. 

DISSIPATION FACTOR: When measured at or referred to 1kHz the dissi· 
pation factor shall not exceed the following 

STABILITY: Long term n year) capacitance drift under maximum operating 
conditions shall not exceed the following limits for the types listed. 
Type PT & PB ±O.l % , .0001 at 23°e 

.0002 at 85°e 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

23°C *85°C 

megohm x mfd 106 

except the insulation resistance} lOB 
in megohms need not exceed 

1.5 X 105 

106 

'NOTE: verified on 100% of production 

DIELECTRIC ABSORPTION: When tested in accordance with paragraph 
4.6.15 of MIL-C-19978, the dielectric absorption shall not exceed 
0.05% over the entire operating temperature range. 

OPERATING TEMPERATURE RANGE: The AReO capacitor types listed can 
be used for continuous operation' from -55°C to +85°e without 
derating. Transient exposure to +95°e will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The following temperature coefficient 
variants are available-
Type PT& PB negative 120 ±15 PPM/oC 
Type ST & "sB negative 120 ±15 PPM/oe 
.Type CT & CB negative 175 ±15 PPM/oC 

Type CT & CB ±O.l % 
Type ST & S8 ±0.05% 

VOLTAGE RATING: All ARCO capacitors are available in 100, 200, 400, 
600 and 1,000 Volts DC ratings. Special voltages can be supplied 
upon request or to specification. 

CAPACITANCE TOLERANCE: ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%, 
±3%, ±2%, ±1%, ±V2%, ±~%, ±O.1%. 

BURN-IN: All AReO capacitors are subjected to a minimum oHwo 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°e. 

CONSTRUCTION: All ARCO precision polystyrene capacitor types here 
listed are hermetically sealed in metal cases with compression 
glass-to-metal, solder-sealed terminals. They are wound with a 
SOLID CORE in the center for optimum stability, and are terminated 
with a disc lead assembly soldered directly to the extended foil 
for a completely NON-INDUCTIVE construction resulting in the 
lowest possible contact resistance and exhibiting complete FREEDOM 
FROM MICROPHONISM . 

PFC Manufacturing Division • ARCO ELECTRONICS INC • Community Drive, Great ~eck. N. Y. 11022 • (516) 487·0500-Ext. 717 or 7-27 
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PFC 
Manufacturing Division 
ARCD ELECTRONICS 

SEC. 1500 • CAPACITORS 

precision polystyrene capacitors 

superior environmental protection 

at 1o"" cost - smallest size 

type PC & P-I tubular 

type SC & S-I tubular 

The unique design of Arco Type PC capacitors provides physical and 
electrical stability, ruggedness and strength of termination, and excellent 
uniformity in production. All these features enable tight control of the 
narrow specification limits published. Type PC offers the smallest, 
lowest cost construction available, while retaining optimum performance 
characteristics. 

The Type PC enclosure provides unusual protection against moisture, 
solvents and inadvertent contact with a soldering iron. The rugged, heat 
resistant jack~t material makes Type PC particularly suited to printed 
circuit dip-solder assemblies subject to solvent cleaning and also to 
densely packed component structures where there is danger of damage 
to adjacent units 'while making solder connections. 

Extensive evaluation has confirmed the excellent moisture resistance 
of the type PC (surpassed only by metal cased enclosures) and its 
conformance to the most stringent shock and vibration specifications. 
Type PC capacitors are exceptionally well suited for PRECISION FILTERS, 
DELAY LINES, and PRECISION TIMING CIRCUITS, where small size 
and excellence of performance ·are mandatory at LOW.COST. 

specifications (See Page 2340 for Electrical Characteristics) 

CONSTRUCTION: The ARCO precision polystyrene capacitors types PC & 
SC are encased in an irradiated polyolefin jacket sealed with bonded 
silicone rubber. Types PJ & SJ are encased in a silicone treated fused 
polystyrene jacket. This unique construction economically protects 
the excellent electrical characteristics exhibited in types PC and SC 
and is primarily intended for use where they will not be subjected 
to the, following hazards: -

1. Physical damage due to excessive heat during dip or flow solder 
assembly. 

2. Solvent damage during cleaning operations 

3. Exposure to excessive humidity for prolonged periods of time. 

All types herein listed are wound with a SOLID CORE in the center for 
optimum stability, and are terminated with a disc lead assembly 
soldered directly to the extended foil for a completely NON·INDUCTlV£ 
construction resulting in the lowest possible contact resistance and 
exhibiting complete FREEDOM FROM MICROPHONISM. 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

PFC 
Manufacturing Division 
ARCO ELECTRONICS 

precision standards Continued 

specilicalions: 

TEMPERATURE COEFFICIENT 
.0001 to .1 mfd. +40 ±15 ppm/oe. 
0.2 to 1.0 mfd. -120 ±15 ppm/oe. 

MAXIMUM VOLTAGE 
.0001 to 0.04 mfd. 500 volts peak . 

. 05 to 1.0 mfd. 300 volts peak. 

ACCURACY OF CALIBRATION 
±0.1 % +0.5 mmf. of nominal printed on capacitor at 1000 cycles 
frequency and 23°e. 

LONG TERM STABILITY 
±0.05% +0.1 mmf. 

INSULATION RESISTANCE 
5000 megohm-microfarads or 50.000 megohms, whichever is the lesser. 

DISSIPATION FACTOR 
.0001 to .0004 mfd. - 0.15% 
_0005 to _001 mfd. - 0.1 % 
_002 to 1.0 mfd, - 0_05% 

CASE SIZE 
All standards up to 0.5 mfd_ have mounting ba5el'<6" long by l~/' wide . 
. 001 to 0.1 mfd. is l~/' high. 0.2 to 0.5 mfd. is 2'!f1' high. 0_6 to 1.0 
mfd. i5 2W/' high, 1'<6" wide, l1Jf6" deep. Height dimension excludes 
baiiana plugs. Plug spacing %". 

Min. Leak. 
Max.DIss. Resist. 

Part No. Ca _ Mfd. Factor Megohms 
S8-101 .0001 .0015 50,000 
88-201 .0002 .0015 50,000 
88-301 .0003 .0015 50,000 
88-401 .0004 .0015 SO,OOO 
8S-501 .0005 .001 SO,OOO 

88-601 .0006 .001 SO,OOO 
88-701 .0007 .001 SO,OOO 
88-801 .0008 .001 SO,OOO 
55-901 • 0009 .001 . SO,OOO 
8S-102 _001 .001 50,000 

·88-202 .002 .0005 50,000 
88-302 .003 .0005 50,000 
85-402 .004 .0005 50,000 
88-502 .005 .0005 50,000 
8S-602 .006 .0005 50,000 

8S-702 .007 .0005 SO,OOO 
CC-802 .008 .0005 50,000 
S8-902 .009 .0005 50,000 
8S-103 .01 .0005 50,000 
S8-203 .02 .0005 50,000 

8S-303 .03 .0005 50,000 
88-403 .04 .0005 SO,OOO 
SS-503 .05 .0005 SO,OOO 
88-603 .06 .0005 SO,OOO 
88-703 .07 .0005 SO,OOO 

58-803 .08 .0005 SO,OOO 
8S-903 .09 .0005 50,000 
55-104 .1 .0005 SO,OOO 
5S-204 .2 .0005 100,000 
85-304 .3 .0005 100,000 

85-404 .4 .0005 100,000 
58-504 .5 .0005 100,000 

58-604 .6 .0005 100,000 
58-704 .7 .0005 100,000 
58-804 .8 .0005 100,000 
88-904 .9 .0005 100,000 
88-105 1.0 .0005 roo,ooo 

NOTE: Peak voltage for capacity values from .0001 mfd. to .04 mfd. Is 500 volts. 
From .05 mfd. to 1.0 mfd. is 300 volts. 

COMPLETE SETS OF PRECISION STANDARDS 

KIT #SS-32 
complete Set of 32 Pncislon Standards ranging from .0001 to .5 mfd. as listed 
on opposite page. (Dimensions: 11% w x 9% ·h x 30/& d) plus 4 POSITION 
ADAPTER. Including handsome, durable carrying case. 

4 POSITION ADAPTER 
Net Price $9.50 

TOP VIEW .2639 mfd_ ±0.1% 

NET PRICE $510 

By quick and easy Insertion of ARCO 5tandard· Capacitors Into the adapter jig I 

capacitance value of four significant ligures with an accuracy of ±0.1 % 
Is obtained. 
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SEC. 1500 • CAPACITORS 

PFe 
Manufacturing Division 
ARCo ELECTRONICS 

modified polystyrene capacitors 

temperature - stable 
small size 

type HT tubular 

type HB rectangular bathtub cans 

hermetically sealed - metal case 

An exclusive ARCO design modifying the temperature characteristics of the dielectric film to 
provide capacitors insensitive to temperature changes (±0.1 % change to 8soCl. Type HT and 
HB capacitors will meet ALL ENVIRONMENTAL REQUIREMENTS OF MIL-C-19978. 
ARCO Type HT and HB capacitors are specifically designed for INTEGRATORS, PRECISION 
TIMING CIRCUITS, and PRECISION RC NETWORKS. 

CAPACITANCE CHANGE vs TEMPERATURE 

+0.3 

,I'--... 
1 -.........::: t-..... .fUPPER 

LIMIT 

+0. 

+0. ---:::--t--- -
-D. 1 

-D. 2 

-D. 3 
-50 -40 -3D 

specifications 

DISSIPATION FACTOR: When measured at or referred to 1 kHz the dissi
pation factor shall not exceed 0.002 at 23°C 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

23°C' *85°C 

megohm x mfd 106 

except the inSUlation resistance} 108 
in megohms need not exceed . 

1.5 X 105 

106 

'NOTE: verified on 100% of production 

OPERATING TEMPERATURE RANGE: The ARCO capacitor types listed can 
be used for continuous operation frolli - 55°C to + 85°C without 
derating. Transient exposure til +95°C will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The temperature coefficient of ARCO type 
HT and HB capacitors is controlled so that the variation of capacitance 
from itom temperature to 85°C. is less than ±0.1 %; from room 
temperature to - 55°C. variation is less than ±0.25%. Tighter con
trol is avai lab Ie to special order (±0.05% from lOoC' to 50°C). 

20 -10 o 1D 20 
TEMPERATURE IN DEGREES C 

3D 4D 

LLOWER 
LIMIT 

50 GO 70 

DIELECTRIC ABSORPTION: When tested in accordance with paragraph 
4.6.15 of MIL-C-19978, the dielectric absorption shall not exceed 
0.05% over the entire operating temperature range. 

STABILITY: Long term n year) capacitance drift under maximum oper
ating conditions shall not exceed ±0.1 %. 

VOLTAGE RATING: ARCO type HT and HB capacitors are produced in 
100 Volt DC rating. Other voltages to 1,000 volts can be supplied 
upon request. 

CAPACITANCE TOLERANCE: ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%, 
±3%, ±2%, ±1%, ±'h%, ±l0!%, ±0.1%. 

BURN-IN: All ARCO capacitors are subjected to a minimum of two 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°C. 

CONSTRUCTION: ARCO type HT and HB capacitors are hermetically sealed 
in metal cases with compression glass-to-metal, solder-sealed terminals. 
They are wound with a SOLID CORE in the center for optimum stability, 
and are terminated with a disc lead assembly soldered directly to the 
extended foil. for a completely NON-INDUCTIVE construction resulting 
in the lowest possible contact resistance and exhibiting complete 
FREEDOM FROM MICROPHONISM. 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

PFC 
Manufacturing Division 
ARCO ELECTRONICS 

polystyrene and mica 
precision capacitors 

zero temperature coelflclent 

type KT tub.ular. 

type KB rectangular bathtub cans 

hermetically sealed -melal case 

type KE flal epoxy encapsulated 

A unique combination of Polystyrene and Mica dielectrics resulting in 
a capacitor offering a truly ZERO TEMPERATURE COEFFICIENT 
(±10 ppm/oC from -55°C to +85°C standard production) with the 
ultimate in long term STABILITY. Type KT and KBcapacitors will meet 
or exceed all requirements of MIL-C-19978, where applicable, under 

ALL ENVIRONMENTAL CONDITIONS specified therein. 

ARCO Type KT, KB, and KE capaCitors provide the utmost in performance 
for PRECISION-OSCILLATORS, TIMING CIRCUITS, and RC NETWORKS. 

specifications 

DISSIPATION FACTOR: When measured at or referred to 1kHz the dissi
pation factor shall not exceed the following 

.001 @ 23°C 

INSULATION RESISTANCE: Insulation resistance when measured at the 
applicable test temperature, shall equal or exceed the following values 

megohm x mfd 
except the insulation resistance } 

in megohms need not exceed 

23°C *85°C 

10' 

10' 

10' 

10' 

r------------------, 
·NOTE: verified on 100% of production 

OPERATING TEMPERATURE RANGE: The ARCO capacitor types listed can 
be used for continuous operation from - 55°C to + 85°C without 
derating. Transient exposure to +95°C will have NO DELETERIOUS 
effect. 

TEMPERATURE COEFFICIENT: The temperature coefficient of Arco Type 
KT, KB, and KE capacitors is truly zero, they are usually produced to a 
tolerance of ± 10 ppm/oC. They can also be produced to zero 
±5 ppmo / C. The linearity of the temperature coefficient regardless 
of tolerance is ±1 ppm/oC. Other temperature coefficient centers 
may be supplied.within the range of -100 to +20 ppm/oC THE 
TEMPERATURE COEFFICIENT OF THESE CAPACITORS is tested on a 
100% basis. Data verifying these tests can be supplied at NO EXTRA 
COST as requested. 

DIELECTRIC ABSORPTION: When tested in accordance with paragraph 
4.6.15 of MIL-C-19978, the dielectric absorption shall not exceed 
1.0% over. the entire operating temperature range. 

STABILITY: Long term U year) capacitance drift under maximum 
operating conditions shall not exceed ±0.05%. 

VOLTAGE RATING: Arco Type KT, KB, and KE capacitors are available in 
100, 200, and 400 volts DC ratings (all supplied in the same case 
size). Other voltages up to 1,000 volts can be supplied upon request. 

CAPACITANCE TOLERANCE: ARCO specializes in precision capacitors. 
Available from standard production are tolerances of ±10%, ±5%, 
±3%, ±2%, ±1%, ±!f2%, ±'0!%, ±0.1%. . 

BURN-IN: All ARCO capacitors are subjected to a minimum of two 
16 hour burn-in periods with 300% of rated voltage applied 
at 85°C. 

CONSTRUCTION: The Arco Type KT, KB, and KE capacitors are con
structed by a unique combination of polystyrene dielectric sections 
with a linear negative temperature coefficient cross compensating 
a mica dielectric capacitor section with a linear positive TC. 
The polystyrene capacitor section is wound with a SOLID CORE in the 
center for optimum stability, and is terminated with a disc lead 
assembly soldered directly to the extended foil for a completely 
NON·INDUCTIVE construction resulting in the lowest possible contact 
resistance. The mica capacitor section is the well known Arco-Elmenco 
capacitor exhibiting highest reliability and performance character
istics. The individual capacitor sections as well as their combination 
have been constructed so as to guarantee all performance character
istics listed as well as complete FREEDOM FROM MICROPHONISM. 
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SEC. 1500 • CAPACITORS 

PFC 
Manufacturing Division 
ARCD ELECTRONICS 

polystyrene capacitors 

-.L r--.930-j -j r O. l 

c·e 

#24 
AWG 

NICKEL 
(HOT TIN 

DIP) 

All tolerances except where otherwise specified 
±0.005 

specilications 
CAPACITANCE RANGE: .001 to .01 mfd 
TOLERANCE: ±5%, ±2%, ±1%, ±1/2%, ±'0I%, ±O.l%. 
VOLTAGE RATING: 100VDCW 
INSULATION RESISTANCE: 1013 ohms minimum at 25°C-

1012 ohms at 85°C. 
DISSIPATION FACTOR: 0.01 % maximum at 25°C, - 0.02 

maximum at 85°C. 
DIELECTRIC ABSORPTION: 0.05% maximum at all temperatures. 
TEMPERATURE COEFFICIENT: Negative 190 ±30 ppm/oC 
LONG TERM OPERATING STABILITY: ±O.l % maximum drift 

under fixed or variable operating conditions· within 
specified maximum limits. 

All the above design advantages are accompanied by modest prices 
and quick delivery. Any value within the standard range (.001 mfd. to 
.01 mfd.) is in stock in all tolerances for immediate delivery (72 hours). 

precision 

type PE 

Arco PFC Division announces availability of a new polystyrene dielectric capacitor 
with a thin configuration specifically designed for conservation of space in printed 
circuits and in filters. Flat polystyrene sections are encapsulated in uniform epoxy 
preforms to provide the following features: 

0.1" thickness 
Uniform lead spacing for p-c use. 
Uniform size and flush mounting. 
Both weldable and solderable leads. 
Rugged, moisture proof construction. WELDABLE 

LEADS 
Nickel "A" 

(solderable, too) 
0.7" spacing 

ACTUAL 
SIZE 

SPACE 
SAVERS 

10 capacitors 
per inch 

.312" high 
Flush mount 

In addition to the physical advantages of this design, the electrical excellence of 
ARCO polystyrenes has been retained. High long term stability under maximum 
operating conditions, low dissipation factor and dielectric absorption, extremely 
high insulation resistance, close tolerance are. featured. And also important is the 
ARCO control of quality which results in close uniformity not only from unit to unit, 
but from production lot to production lot as well. 

The Nickel "A" leads of ARCO Type PE capacitors are welded directly to the 
capacitor section. The strength and permanence of electrical contact is thereby 
entirely independent of encapsulation. 

All Arco Type PE capacitors are "debugged" 100% prior to shipment by accelerated 
life test at stress levels exceeding ratings to eliminate potential early failures. 
Extensive data on reliability of Arco polystyrene capacitors is available for 
documentation 

RC networks 

the ultimate in temperature 
coellicienl control 01 ARCO's ability to produce capacitors with adjustable and closely uniform 

characteristics has facilitated the design of highly precise RC networks. 
By matching zero temperature coefficient resistors and capacitors, 
or by balancing temperature coefficients to obtain a zero (or other 
specified) T.C. on the RC product, networks which have long term 
stability independent of temperature are obtained. At the same time, 
RC products of better than ±0.05% accuracy can be supplied. Testing 
is performed on a 100% basis on both resistors and ·capacitors with 
temperature coefficient data recorded at the temperature extremes. 

RC product. 

linear TC 01 +5 pprnrC over 
temperature range 01 -55°C 
to +a5°C. 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Balco Ie_ 
marSTan .. 
BALCD ELECTRONICS. INCORPORATED 

307 Washington Street, Orange, N.J. 07050 • (201) 67701200 
TWX 71 0·994-5812 

Balco/Marstan brings together the precision capacitor 
experience of Balco Capacitors and the precision re
sistor capability of Marstan Electronics. Balco/Marstan 
specializes in the design of ultraprecision film capaci
tors, wirewound resistors, and networks - resistive, 
capacitive, or RC. The product line - special or stand
ard - is designed for the user who needs a combination 
of demanding performance parameters such as high 
stability, low temperature coefficient, and tight tolerance 
over a wide range of environmental extremes. 

DIELECTRIC SELECTOR GUIDE 
The fol/owing chart lists typical specifications: 

PRECISION FILM 
CAPACITORS 

BALCOjMARSTAN PLASTIC FILM CAPACITORS 
Feature: 
• Accuracy Tolerances to 0.1% 
• Dielectric Absorption lower than 0.03% 
• Dissipation Factors to 0.008% 
• Insulation Resistance greater than 1014 ohms 
• Retrace Stability lower than 0.02% 

Precision and stability factors can be improved by special processing of materials before assembly. 

TEFLON POL YCARB'ONATE POLYSTYRENE MYLAR 
PARAMETER Extended Metalized Extended Metalized Extended Metalized Extended Metalized 

Foil Film Foil Film Fall Film Foil Film 

Capac. Range (/.IF) 0.0005 to 2.0 0.05 to 4.0 .01 to 5.0 0.03 to 20.0 .001 to 10.0 .01 to 20.0 0.0047 to 2.0 .01 to 20.0 

Working Volt. (Vdc) 50 to 600 I 50 to 600 I 30 to 600 30 to 600 50 to 600 50 to 600 30 to 600 30 to 600 I 

Stability (retrace i 
after temperature <0.2 I <0.02 <.10 <0.10 <0.05 <.05 <0.5 <0.3 
cycling, %) 1 

: 
Temperature -100 ±70 : -90 ±30 <±100 <±10Q -120 ±30 -120 ±30 +3% to 85°C +3% to 85°C 
Coefficient PPM/oC I PPM/oC PPM/oC PPM/oC PPM/oC PPM/oC + 15% to 125°C + 15% to 125°C 

Min. Insulation 
I Resistance at 25°C 

(ohms to 1.0 /.IF, >1014 >1012 >1011 >1010 >5 X 1011 >1011 >1011 >3 X 1010 

ohms x IIr above 
I 1.0/.lF) 

Dissipation Factor at <0.02 <0.05 <.10 <0.5 I <.02 <.05 <.6 <1 25°C and 1 kHz (%) 

Dielectric Absorption r 

at 25°C (%) <0.03 <0.03 <.5 <0.5 I <0.05 <.05 <0.5 <0.5 
I 

Operating Temp. -55to +200 -55to +200 -55to +125*' -55to +125*' 1-55to +85 -55 to +85 -55 to + 125· -55 to + 125 Range (OC) 

Tolerances (%) r 
I 

Standard 5 5 5 5 I 5 5 5 5 
Precision .10 .10 .10 .10 . .10 .10 .50 .50 

* 50% derating above 85°C ** 50% derating above 100°C 

TERM 

Dielectric Absorption 

Dissipation Factor 

Retrace Stability 

Temperature Coefficient 

For Presision ReSistors see pages 2820 and 2821; for Precision RC Networks see page 1296. 
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CAPACITOR TYPES 
Balcol Marstan uses six different dielectrics to assure you 
of precision capacitors to meet a variety of specifications: 

Teflon - ultrastable, low loss, low temperature co
efficient material, ideally suited for high insulation 
resistance requirements at temperatures up to 200°C. 
Available in extended foil and metalized film. 

Polystyrene - ultrastable, very low loss material with 
a linear negative temperature coefficient that favors its 
use in applications at temperatures up to 85°C, where 
optimum electrical performance is essential. Available 
in .extended foil and metalized film. 

Polycarbonate - ultrastable material with a low tem
perature coefficient, for use at temperatures up to 
125°C. Available in extended foil and metalized film. 

Mylar - suggested for temperatures up to 125°C in 
applications where extreme precision is not required, 
but size and cost are important factors. Available in 
extended foil and metalized film. 

Two different internal construction styles are offered as 
options to the circuit design engineer: 

Extended Foil- Low dissipation factors and high cir
culating current capabilities favor its selectio!1 for use 
in high power resonant and pulse circuits. 

Metalized Film - Self healing in the event of voltage 
breakdown, its more uniform temperature coefficient 
and low volume per microfarad make it ideal for resis
tor coefficient matching and for use in subminiature 
capacitors. 

Capacitors can be provided in any of the following 
packages: 

Hermetically Sealed for maximum environmental pro
tection to insure high precision and stability. 

Tape Wrap primarily for economy in price and size 
where severe environments are not involved. 

Plastic Encased to provide mechanical ruggedness and 
moderate environmental protection. 

Specials, including plastic and metallic enclosures, 
designed for custom packaging requirements. 

PRECISION NETWORKS 

Our unique side by side resistor and capacitor processing 
ensures the ultimate in component compatibility and over
all network performance. Resistors and capacitors can 
be precisely matched to track over wide temperature 
ranges. 

Typical Networks Manufactured by BalcolMarstan: 

• Matched impedance 
Attenuators 

• Summing Networks 
• Integrators 
• Voltage Dividers 
• Phase Shifters 

Balco •. 

• Binary Resistance 
Networks 

a Twin T Networks 

• Bridges 
• A/D and D/A 

Converters 
• Timing Networks 

SEC. 1500 • CAPACITORS 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Centralab Ceramic Capacitors Can fill 

Temperature Compensating Discs 
WORKING TEMPERATURE CAPACITANCE CAPACITANCE 
VOLTAGE COEFFICIENTS RANGE pI TOLERANCES 

DISCS 
soov NPO to NS250 1.1-3100 
IKV NPO 10 NS250 2.S-2IS0 "'.2S pf and "'.S pf when 
2KV N7S0, NISOO, N22oo* 17-4S0 nominal capacilance is 10 pf 

3KV N7S0, NISOO, N2200* 12-310 or less. Over 10 pf ",S%, 

4KV N75O, NISoo, N2200* 12-210 '" 10% or =20% 

SKV N7S0, NISOO, N2200* 18-16S 
6KV N7S0, NISOO, N2200' 17-13S 

"Available," all slandard TC's In other capacllance ranges. 

General Purpose Discs 
EIA FORMULATION CAPACITANCE CAPACITANCE WORKING 
& T. C. TOLERANCE TOLERANCE RANGE IN pi VOLTAGE 

YSD =3.3% =10%. =20%, GMV ISO to 9700 150, 500V 
XSF =7.5% =10%, =20%, +80 -20% 70-6100 150V-6KV 

GMV 
X5P =10% =10%, =20%, +80 -20% 45-3000 '150V-6KV 
Z5P =10% =10%, =20%, +80 -20% 175-14,650 15OV-6KV 

X5S =22% =10%, =20%, +80 -20% 15O-11,OOO I SOV-6KV 
X5U +22 -56% =20%, +80 -20%, GMV 375-20,000 15OV-6KV 
Z5U +22 -56% =20%, +80 -20%, GMV 650-34,800 150V-6KV 
Z5V +22 -82% =20%, +80 -20% .00SMFD-.I MFD looV 

Nol all capacilance values at all voltages: maximum capacitance shown ava"able In 500V 
rated units. 

Low Voltage General Purpose Discs 
(Ultra Kaps) 

DC MAXIMUM 
WORKING APPROX. CAPACITANCE DISSIPATION 
VOLTAGE DIAMETER TOLERANCE FACTOR 

3 .3 to .9' +100 -0% 5% 
10 .3 to .9' +80 -20% 10% 
16 .6 to .9' +80 -20% 10% 
20 .610 .9' +80 -20% 10% 
25 .3 to 1.0' =30% or =20% 5% 

High TeJllperature 
Wide range of capaci.lies, tolerances, TC & Hi-K bodies for operalion 
al 125°C. Exceptionally slable Hi-K bodies wilh maximum change 
in capacily 01'" 15% from -55°C 10 +125°C are available. 

CAPACITANCE 
RANGE MFO 

.22 to 2.2 

.0510 .47 

.0510 .2 

.05 to .2 
.015 to.2 

Polystyrene Capacitors are also available in the Centralab line_ 
These long !if::, IOn· Cust uuits iir~ tht= ideai repiacements ior 

paper, mica, and Mylar capacitors. 

FOR IMMEDIATE DEI.IVERY - many of these are avail
able through Centralab Industrial Distributors. 

your Capacitor Needs! 
Centralab disc and tubular capacitor catalog, as 
well as the special purpose catalogs cover hundreds 
of types of ceramic capacitors for military, indus
trial and commercial applications_ 

Request your copy through Centralab's advertising 
department. 
Here ar~ typical Centralab Capacitors_ Types listed 
here are not necessarily available, in all extremes of 
temperature coefficients, capacitance ranges, and 
tolerances. 

CAP. TEMP_ 
RANGE TOLERANCES CO-

TYPE pF. %@250 C EFFICIENT 

Feed-Thrus 
DA -717 series 10-500 "'5, "'10, =20 
(Bushing types) 10-4000 "'20, GMV 

DA-720 series 10-820 =5, "'10, "'20 
(Bushing types) 10-820 "'5, "'10, "'20 

10-400 "'5, "'10, "'20 
10-5000 "'20, GMV 
10-3000 "'20, GMV 

/ 

10-2500 "'20, GMV 

DA-721-722 5-400 "'5, =10, ",20 
(High Reliability) 5-1000 "'20, GMV 

DA-740 (Ring Type) 5-1000 "'5, =10, ",20 
HO, -20, GMV 

DA-784, 785, 787 5-400 "'5, *10, "'20 
(Eyelet Type) 5-2000 j "'20, GMV 

DA-742 (Eyelet) 5-400 =5, '" 10, "'20 
(MIL Type) 5-2000 "'20, GMV 

Trimmers 
Type 829 (Tubular) .5-3/3-20 NPO, 220,660 
Type 820 (Rotary) 1-3.5/70-90 
Type 821 (!!otary) 3-12/7-35 NPO, 750 
Type 822 (Rotary) 1.5-3/8.0-50 NPO, 650 
Type 823 (Rotary) 5-12/20-125 NPO, 650 
Type 824 (Rotary) 1.5-3/7-45 NPO, 650 
Type 826 (Rotary) 10-30/225-400 NPO, 650 

Transmitting Capacitors 
Type 850 25-1000 "'5, *10, "'20 NPO, 750 
Type 8SI, 857 25-200 "'5, ",10 NPO, 750 
Type 8S3, 8S4; 85S 3-40 =5, *10 NPO,7S0 
Type 858, (Hi-K) 500·1000 "'20, GMV 
Type 8S9 50-500 "'10 NPO, 750 

Discoidal 
5-1000 "'10, "'20, GMVI 

Antenna Coupling & Line Bypass 
Components UL Yellow card listed 

OISC-R-CAP & TUBE-R-CAP<Il: parallel resistor, capacitor, and 
spark gap available with 50 to 2SOO pI capacitance, 1.4 KVDC, 
I KVOC, 150 VAC, 60 HZ voltage rating. 

AC LINE DISC CAPACITORS 380-10,000 pf. 

CENTAALAB Electronics Division. GLOBE-UNION INC. 

WORKING 
VOLTAGE 

-DC 

500 
500 

500 
1000 
1500 
500 

1000 
1500 

500 
500 

500 

500 
500 

500 
500 

500 
500 
500 
500 
500 
500 
500 

5K-7.5K 
7.SK-ISK 

5K 
5K 

20K 

SOO 

5757 NORTH GREEN BAY AVENUE. MILWAUKEE, WISCONSIN 53201 
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@&J~. 1Nc./CAPACITOR DIVISION 
a subsidiary of CapTech, Inc. 

SEC. 1500 • CAPACITORS 

CHIP CAPACITORS 0 

GENERAL SPECIFICATIONS 

1. Capacitance: Capacitance range 1 pf through 3.9 mfd. When measured as listed 
below at 25°C (Relerence MIL-STD202 Method 30S)_ 

2. Capacitance Tolerance: Standard tolerance ±10%, ±20%, and G.M.V. (Other 
tolerances available on special order.) 

3. Dissipation Factor: Measured as listed below at 25°C (Reference MIL-STD 
202 Method 30S). 

4. Il1sulation Resistance: Greater than 50,000 megohms or 1,000 megohm mid, 
whichever is less when tested at a minimum of twice rated voltage and in 
accord~nce with Method 302, 01 M I L-STD 202. 

5. Voltage Rating: See chart (Other voltage ratings available for special 
a:lplications.) . 

6. Temperature Range: -55°C to +1250 C, operating for all values with 90 
voltage derating required. . 

7. Dielectric Withstanding Voltage: A test potential 01 2.5 times rated voltage 
applied between the capacitor terminals lor a period of 5±1 seconds with a 
limiting surge current 01 50 m a maXimum, in accordance with method 
301 of MIL-STO 202. 

'" .050" Thick I 
(Max.) ~ 

CRC 

IT CHIP 
CAPACITOR SIZE 

STYLE 
TEMPELTURE 

CHARACTERISTIC 

D 121 K 

VOLTAGE F=::!: 1% 
C = 25VDC G = ± 2% 
D = 50VDC J = ± 5% 

Temperature Characteristics 

I I TOLEJANCE 

E = 100VDC K = ::!:10% 
Characteristic Maximum DF @ 2S·C Zero Volts Rated Volts F = 200VDC· M = ::!:20% 

A .1 % when measured @ 1 KHz @ 1 VRMS +.5% -+-.5% Capacitance in Pico-farads (pi). The lirst two digits repre
sent significant ligures; the last digit specifies the number 
01 zeros to follow. (120 pf is illustrated.) 

B 2.5% when measured @ 1 KHz @ 1 VRMS ±lS% ±15% -25% 
C 2.5% when measured @ 1 KHz @ 1 VRMS + 8% -17% + 8% -30% . Over Temp. Range -15° to +850C ·Special quote lor 200VDC or higher voltage rating 

SIZE DIMENSIONS 
CAPACITANCE RANGE 

TEMPERATURE CHARACTERISTICS 
A B C 

L (-+-_01 D·'} W (-+-.O10··) T(MAX.} SOV 100V SOV 100V SOV 100V 
30 .050 .040 .040 330pf 220pf 4700pl 1800pf 6800pf 2700pf 
31 .080 .050 .050 680pf 470pf O.lmfd 3300pf .015mfd 4700pf 
32 .095 .050 .050 1200pf 820pf .018mfd 8200pf .027mld .012mfd 
33 .105 .105 .100 .01mfd 5600pf .068mfd .027mfd .1mfd .047mfd 
34 .125 .095 .070 4700pf ! 2700pf .068mld .027mfd .1mfd .056mfd 
35 .150 .050 .050 2000pf 1200pf .033mfd .015mfd .047mfd .022mfd 
36 .170 .065 .070 4700pf 2700pf .068mfd .027mfd .1mfd .039mld 
37 .180 .050 .050 2200pf 1500pl .033mfd .012mld .056mld .033mfd 
38 .180 .080 .070 6800pl 4700pl .082mfd .039mfd .12mfd .056mfd 
39 .175 .125 .070 8200pl 5600pl .1mld 4700pl .15mfd .068mfd 
40 .180 .250 .050 .015mfd .01mld .22mld .12mld .33mfd .15mfd 
41 .225 .250 .085 .027mld .01mfd .39mld .15mld .56mfd .22mld 

• or 7% whichever Is greater 

. . PjEI.LET SERIES 

RIBBON OR 30 GA. LEAD 

.003 thk. X .020 wide r:=:::I:J I :: g:~·l~~:Dmin. length Iill ! 
X .750 min. length Alloy 180 
Alloy 180 Gold plated ~I= Gold plated .... A:... 

B:TLA C~~ 

GENERAL SPECIFICATIONS: SCP PELLET SERIES 
1. Voltage Rating: 50 WVDC from -55°C +85°C; 25WVDC +85°C to ±1500C. 
2. Maximum capacitance change with temperature: ±10% of R.T. value @ 1 

KC Irom -15°C to +85°C; +15% '-20% from -55°C to +1500C. 
3. Test Voltage: 2.5 X rated voltage. 
4. Capacitance: Measured at 25°C ±2°C, 1 KC and .5VRMS. 
5. Capacitance Tolerance: Available in ±10% and ±20% (±5% tolerance 

special). 
6. Dissipation Factor: 2.5% maximum @ 1 KC 25°C ±2°C and .5VRMS. 
7. Insulation Resistance: Greater than 1000 megohm microfarads or 25,000 

megohms @ 25°C. 
8. Tolerance: For tolerance add the following letter to end of part number: 

J = ±5%, K = ±10%, M = ±20%. 
PART NUMBERING GUIDE 

SCP 1 3 I A I D I 101 J 
I Hi K Style I Termination Type Case Size Voltafe Value Tolerance 

Case 
'With 30 Ga. Lead Size Basic Element With Disc. Term. With Ribbon Lead 

ROUND. Diameter dimensions +.005, thickness dimensions maximum. 
A • 010 X .050 dia. .020 X .050 dia. .030 X .050 dia. .040 X .050 dia . 

47 pf-270 pf 47 pf-270 pi 22pf-270 pf 22 pl-270 pi 
B . 010 X .1 dia. .020 X .1 dia. . 030 X .1 dia • . 040 X .1 dia. 

220 pf-lOOO pf 220 pl-lOOO pf 100 pl-lOOO pi 100 pl-lOOO pi 
RECTANGULAR. All dimensions maximum. 

C .030 X .1 X .1 ·.045X.1X.1 .055X.1 X.l 
1200 pl-5600 pi 1200 pl-5600 pi 1200 pl-5600 pi 

D .030 X .125 X .125 .045 X .125 X .125 .055 X .125 X .125 
6800 pl-12000 pf 6800 pf-12000 pi 6800 pl-12000 pi 

E .030 X .175 X .175 .045 X .175 X .175 .055 X .175 X .175 
12000 pl-27000 pi 12000 pf-27000 p( 12000 pl-27000 pi 

F .062 X .125 X .125 .075 X .125 X .125 .085 X .. 125 X .125 
15000 pl-22000 pi 15000 pl-22000 pI 15000 pf-22000 pf 

G .062 X.2 X.2 .075 X.2 X.2 .085 X.2 X.2 
33000 pl-l00000 pI 33000 pl-lOOOOO pI 33000 pf-l00000 pf 

DISC. TERMINATION A = Thickness 01 basic element. 

:~~~ ~ii~:.and • [Ij 
B~~~~ 

B = Total thickness with terminations 
attached. 

Protective coating: Thin film resin impreg
nated to withstand normal handling and 
storage. 

Run up: .025" maximum unless otherwise 
specified. 

Terminations: Solderable and weldable. 

GENERAL SPECIFICATIONS: CNP PELLET SERIES 
1. Capacitance Tolerance: Available in F = ±1 %; G = ±2%; J = ±5%; 

K = ±10%; M = ±20%; Z = GMV. 
2. Dissipation Factor (DF): 0.1 % maximum for values of 10 pf through 3300 pf. 
3. Voltage Rating: D = 50 VDC; E = 100 VDC. 
4. Capacitance and DF Measurements: Tested lAW with Method 305 of MIL-STD 

202. Values of 1000 pi or less: 1 MHz ± 1 KHz. Values over 1000 pf: 1 KHz 
± 100 Hz. Test Voltage: 1.0 ::!:O.2 Volts rms.. . 

5. Insulation Resistance (IR): When tested lAW Method 302 of MIL-STD 202, 
50 Volts DC applied, the insulation resistance shall be 100,000 megohms 
minimum or 1000 megohm microfarads, whichever is less. 

6. Dielectric Withstanding Voltage: A test voltage equal to 250% of rated DC 
voltage current limited to 50 MA. 

PART NUMBERING SYSTEM 
CNP 3 D D 151 

NPO Style Termination Type Case Size Voltage Value Tolerance 

Case BasiC With With With 
Size Element (I) Disc Term. (2) Ribbon Lead (3) 30 Ga. Lead (4) 

ROUND. Diameter dimensions +.005, thickness dimensions maximum. 
A .010 X .050 dia. . 020 X .050 dia . .030 X .050 dia • .040 X .050 dia . 

1 pl-3.3 pI 1 pl-3.3 pf 1 pl-3.3 pi 1 pf-3.3 pf 
B • 010 X .1 dia. .020 X .1 dia. .030 X .1 dia. .040 X .1 dia . 

3.9 pl-1O pf 3.9 pl-lO pf 3.9 pHO pf 3.9 pl-l0 pf 
RECTANGULAR. Ail dimensions maximum. 

C .030X.IX.1 .045 X .1 X .1 .055 X .1 X .1 
11 pf-140 pf 11 pf-140 pf 1~ pf-140 pf 

D .062X.IX.l .075 X .1 X .1 .085 X.l X.1 
150 pl-330 pf 150 pf-330 pf 150 pf-330 pf 

E .062 X .125 X .125 .075 X .125 X .125 .085 X .125 X .125 
340 pI ·820 pf 340 pf -820 pi 340 pf -820 pI 

F .062 X.2 X.2 .075 X.2 X.2 .085 X.2 X.2 
830 pf-3300 pf 830 pl-3300 pi 830 pf -3300 pf 

I'7D JLf1 fL.d" / CAPACITORS • RESISTORS • THERMISTORS • MICROELECTRONICS 
~L=Ll ~ INC. 1601 OLYMPIC BOULEVARD, SANTA MONICA, CALIFORNIA 90404 (213) 451-9761· TWX 910-343-6966 

a subsidiary of CapTech, Inc. 
eem 11971 See YELLOW SECTION for Local Offices, Phones 2349 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

CAPACITOR 
DIVISION 

CKl2, CKJJ, CKJ4, CKJ5 & CKJ6 CAPACITORS 

GENERAL SPECIFICATIONS 
CASE TYPE: Molded epoxy, tubular axial leads. 
LEADS: Solder coated oxygen free copper. No. 2SAWG .01S +.001, -.001 for CK12 
& CK13 Styles and No. 22 AWG .026 + .004, - .001 for CKI4, C~15 CKIS Styles. 
PART MARKING: Manufacturers Symbol, Date Code, Part Number, Tolerance and 
Voltage Rating. 

ELECTRICAL 
DISSIPATION FACTOR (DF): 2.5% maximum. 
INSULATION RESISTANCE (lR): 100,000 me,ohms minimum or 1,000 megohm 
microfarad minimum, whichever is less. 
DIELECTRIC WITHSTANDING VOLTAGE: 250% of rated voltage, current limited 
to 50 ,mA,' applied between the capacitor terminals. 

ENVIRONMENTAL 
OPERATING TEMPERATURE RANGE: -55°C to +125°C operating for all values 
with no voltage derating. 
TEMPERATURE CHARACTERISTICS: BX, ±15% at zero volts, +15%, -25% at 
rated volts for ali vaiues -55°C to 'l'125°C. 
~i2i'J~.% at 0 volts, +15%, -40% at rated volts for ali values -55°C to 

Dimensions 
Style (L) Length (D)Dia. (C) Leads Dia. 
CK12 .IS0 (+.010) .090 (+.010) .01S (+.004 -.001) 
CK13 .250 (±.010) .090 ( ..... .010) .0IS..<±..,OQ4....=.:.00~L 
CK14 .390 (+.010) .140 ( ...... 010) .025 (+ .004 - .001) 
CK15 .SOO (+.020) .250 ( ...... OIS) .025 (+.004 -.001) 
CKIS .S90 (±.030) .350 ( ...... 020) .025 (+.004 -.001) 

Leads: Solder coated ----1~ 
oxygen free copper C r-- L I :1~~--j...L-~ 

-e:fe- I -F~-D ~ --II-010" MAX. II T 
PART NUMBERING SYSTEM 

Capacity ~~Pt~ WVDC 
Volt· 

Value Cal·R PIN MIL PIN 82e Cal·R PIN MIL PIN age 
10pF SCM12BXI00K CK12BXI00K 100 
12pF SCM12BX120K CK12BX120K 100 
15pF SCMl2BX1S0K CKl2BX150K 100 
18pF SCMl2BXl80K CKl2BX180K 100 
22pF SCM12BX220K CK12BX220K 100 
27pF. SCM12BX270K CKl2BX270K 100 
33pF SCM12BX330K CK12BX330K 100 
39pF SCM12BX390K CK12BX390K 100 
47pF SCM12BX470K CK12BX470K 100 
56pF SCM12BX560K CK12BX560K 100 
68pF SCM12BX680K CK12BX680K 100 
82pF SCM12BX820K CK12BX820K 100 

100pF SCM12BXI01K CK12BXI01K 100 
120pF SCM12BX121K CK12BX121K 100 
ISOpF SCM12BX151K CKI2BXI51K '100 
180pF SCM12BX181K CK12BXI81K 100 
220pF SCM12BX221K CK12BX221K 100 
270pF SCMI2BX271K CKI2BX271K 100 
330pF SCM12BX331K CK12BX331K 100 
390pF SCMI2BX391K CKI2BX391K 100 
470pF SCMI2BX471K CKI2BX471K 100 
560pF SCMI2BX561K CK12Bx561K 100 
680pF SCM12BX681K CK12BX681K 100 
820pF SCM12BX821K CK12BX821K 100 

1000pF SCMI2BXI02K CKI2BXI02K 100 
1200pF SCM12BX122K g~m~m~ 100 
1500pF SCMI2BX152K 100 
1800pF SCM12BX182K CKI2BXI8~~ 100 
2200pF SCMI2BX222K CK12BX222 100 
2700pF SCM12BX272K CK12BX272 100 
3300pF SCMI2BX332K CKI2BX33:1K 100 
3900pF SCMI2BX392K gmm~~~ 100 
4700pF SCM12BX472K 100 
5600pF SCMI2BX562K CKI2BX562K 50 SCMI3BX562K CKI3BX562K 100 
6800pF SCM12BX682K 

CKI2BX68ii 50 SCMI3BX682K CK13BX682K 100 
8200pF SCMI2BX822K CK12BX822 50 SCM13BX822K CK13BX822K 100 

.01mF SCM12BXI03K CKI2BXI03 50 SCM13BXI03K CK13BXI03K 100 
.OI2mF SCM14BX123K CK14BX123 100 SCM13BX123K CK13BX123K 50 
.015mF SCM14BXl53K g~i!~m~~ 100 SCM13BXI53K CKI3BXI53K 50 
.018mF SCMI4BX183K 100 SCMI3BXI83K CK13BX183K 50 

·.022mF SCMI4BX223K CK14BX221~ 100 SCMI3BX223K CKI3BX2~3K 50 
.027mF SCM14BX273K CKI4BX273 100 SCMI3BR272K CK13BR273K 50 
.033mF SCM 14BX333K CK14BX333 100 SCM13BR333K CK13BR333K 50 
.039rriF SCMI4BX393K CK14BX391~ 100 SCM13BR393K CKI3BR393K 50 
.047mF SCM14BX473K CK14BX473 100 SCM13BR473K CK13BR473K 50 
.056mF SCMI4BR563K CKI4BR563 100 
.068mF SCMI4BR683K CKI4BR683 100 
.082mF SCMI4BR823K CK14BR821~ 100 

.10mF SCMI4BRI04K CK14BRI04 100 SCMI5BXI04K CK15BXI04K 100 

.12mF SCMI4BR124K CK14BR124 50 SCM15BR124K CK15BR124K 100 

.15mF SCM14BR154K CKI4BRI5!~ 50 SCM15BR154K CKI5BRI54K 100 

.18mF SCM14BR184K CK14BR184 50 SCM15BR184K CK15BR184K 100 

.22mF SCM14BR224K CKI4BR224 50 SCM15BR224K CK15BR224K 100 

.27mF SCM14BR274K CKI4BR274 50 SCM15BR274K CK15BR274K 100 

.33mF SCM15BR334K CK15BR334K 100 

.47mF SCMI6BR474K 100 SCMI5BR474K CKI5BR474K 50 
1.00mF SCM16BRI05K 100 SCM15BRI05K CK15BRI05K 50 
2.20mF SCMI6BR225K 50 
3.30mF SCM16BR335K 50 

C007, C008, C009 & COlO CAPACITORS 
C007 - COOB 

/-A-I .150 Max. -I T l-
C009 - COlO 

I-A-1.150 Max.-J T I-

i ' DIA .. 016 +.004 ~t J DIA .. 020 ±~ 
.100 lead: 26 ;W~Ol loopo Lead: 22 A:~ 
±OIO 

GENERAL SPECIFICATIONS 
CASE TYPE: Dipped reSin. 
~gC:}lgf.ider coated oxygen free copper. No. 2S AWG (CD07/08). No. 22 AWG 

PART MAIiKING: Where space permits. Manufacturing Symbol, Capacitance Value, 
Capacitance Tolerance (K or M) and Voltage Rating. 
ELECTRICAL 
DISSIPATION FACTOR (DF): Characte,ristic K: 2.5% maximum for values of 10 pF 
through 1.00 microfarad. Characteristic N: 0.1% maximum for values of 10 pF 

thI~X~MN°lE m~~~of~~a'l.;EASUREMENTS: Test Frequency for characteristic K in 
values of 100 pF or less: 1 MHz ±I kHz and values over 100 pF: 1 kHz ±100 Hz. 
Characteristic N in values of 1000 pF or less: 1 MHz ±1 kHz. Values over 
1000 pF: I kHz ±100 Hz. Test Voltage: 1.0 ±C.2 volts rms. 
INSULATION RESISTANCE (lR): 50 volts DC applied, the insuiation resistance 
~hall be 100,000 megohms Minimum or 1000 megohm microfarad, whichever 
IS less. 
OIELECTRI.C WITHSTANDING VOLTAGE: A test voltage equal to 250% of rated DC 
voltage current limited to 50 MA. 
ENVIRONMENTAL 
OPERATING TEMPERATURE RANGE: - 55°C to + 125°C operating for all values 
with no voltage derating required. 
TEMPERATURE CHARACTERISTICS: Characteristic K: ±15% at zero volts DC~ 
from -55°C to +125°C. Characteristic N: 0 ±30 PPM/oC at zero volts Dli 
from - 55°C to + 125°C. 

PART NUMBERING SYSTEM 

K= ±15% 

Characteristic N Characteristic K 
Dimen· Dimen· Dlmen· 

Capa· Sian sion Sian 
city Toler· Max. Max. Max. 

Value ance 50 volt A 25 Volt A 50 volt A 
10pF K-M CD07NOIOO .130 CD07KCIOO .130 CD07KDIOO .130 
12 K CD07NDI20 .130 CD07KCI20 .130 C007K0120 .130 
IS K-r.,1 COO7NDI50 .130 C007KC150 .130 CD07KDI50 .130 
18 K CD07N0180 .130 CD07KCI80 .130 CD07K0180 .130 
22 K-M C007N0220 .130 CD'07KC220 .130 CD07KD220 .130 
27 K CD07N0270 .130 CD07KC270 .130 C007KD270 .130 
33 K-M C007N0330 .130 CD07KC330 .130 CD07KD330 .130 
39 K CD07ND390 .130 CD07KC390 .130 C007KD390 .130 
47 K-M CD07ND470 .130 CD07KC470 .130 C007K0470 .130 
56 K CD07ND560 .130 CD07KC560 .130 C007KD560 .130 
68 K-M CD07ND680 .130 CD07KC680 .130 CD07KD680 .130 
82 K C007ND820 .130 CD07KC820 .130 CD07KD820 .130 

100 K-M CD07NOIOI .130 CD07KCIOI .130 CD07KD101 .130 
120 K CD07ND121 .130 CD07KCI21 .130 CD07KD121 .130 
ISO K-M CD07ND151 .130 CD07KCI51 .po CD07KDI51 .130 
180 K CD07ND181 .130 CD07KCI81 .30 CD07KD181 .130 
220 K-M C007ND221 .130 CD07KC221 .130 CD07KD221 .130 
270 K CD07ND271 .130 CD07KC271 .130 CD07KD271 .130 
330 K-M C007ND331 .130 CD07KC331 .130 CD07KD331 .130 
390 K C008N0391 .150 CD07KC391 .130 CD07KD391 .130 
470 K-M CD08ND471 .150 CD07KC471 .130 CD07K0471 .180 
560 K CD08ND561 .150 CD07KC561 .130 CD07KD561 .130 
680 K-M CD08ND681 .150 CD07KC681 .130 C007K0681 .130 
820 K CD08ND821 .150 CD07KC821 .130 CD07KD821 .130 

1000 K-M CD09NDI02 .250 CD07KCI02 .130 CD07KDI02 .130 
1200 K CD09NDI22 .250 CD07KC122 .130 COO7KDI22 .130 
1500 K-M CD09NDI52 .250 CD07KCI52 .130 CD07KDI52 .130 
1800 K CD09NDI82 .250 CD07KCI82 .130 CD07KD1B2 .130 
2200 K-M CD09ND222 .250 CD07KC222 .130 CD07KD222 .130 
2700 K CD09ND272 .250 CD07KC272 .130 CD07KD272 .130 
3300 K-M CD09ND332 .250 CD07KC332 .130 CD07KD332 .13U 
3900 K CDI0ND392 .350 CD07KC~92 .130 CD07KD392 .130 
4700 K-M CDIOND472 .350 CD07KC472 .130 CD07KD472 .130 
5600 K COIOND562 .350 CD07KC562 .130 CD07KD562 .130 
6800 K-M CDI0ND682 .350 CD07KC682 .130 C007KD682 .130 
8200 K COI0ND822 .350 CD07KC822 .130 CD07K0822 .130 

.Olm K-M COI0NOI03 ,350 CD07KC10J .130 CD07KDIOJ .130 
.012 K CD07KCI23 .130 C007KOl23 .130 
.015 K-M CD07KCI53 .130 CD08KDI53 .150. 
.018 K C007KCI83 .130 C008KOl83 .150 
.022 K-M CD07KC223 .130 CD08KD223 .150 
.027 K CD07KC273 .13C C008KD273 .150 
.033 K-M CD08KC333 .150. C009K0333 .250 
.039 K CD08KC393 .150 CD09KD393 .250 
.047 K-M CD08KC473 .150 CD09K0473 .250 
.056 K CD08KC563 .150 CD09K0563 .250 
.068 K-M C009KC683 .250 CD09K0683 .250 
.082 K C009KC823 .250 C009KD823 .250 

.10 K-M CD09KCI04 .250 CD09KDI04 .250 

.12 K CD09KCI24 .250 C009KDI24 .250 

.15 K-M CD09KCI54 .250 CD09KD154 .250 

.18 K CD09KCI84 .250 CD09KD184 .250 

.22 K-M CD09KC224 .250 CD09KD224 .250 

.27 K CD09KC274 .250 C009K0274 .250 

.33 K-M CD09KC334 .250 CDI0KD334 .350 

.39 K CD10KC394 .350 CDI0KD394 .350 

.47 K-M CDIOKC474 .350 CDIOKD474 .350 

.56 K CD10KC564 .350 

.68 K-M ~gig~g~~: .350 

.82 K .350 
1.00 K-M CDIOKCI05 .350 
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CK07 & CK08 CAPACITORS 

1--,,--1 ,,0.5--1 T I- I-A----/ .• :~~~ t-T-j lRi" ~' CK07 . TH -.~! CKOB t - ~ - I T ""', 
J;1~ILJ t ". -I I (""., Leads: 1 ' "'". =8:1 ' it I J'''.''':':* Solder coated 

£3fo lud, 25 AWG ~Po l~.d, 26 Awe oxygen free copper 

CASE TYPE 
Dipped resin 
LEADS 

GENERAL SPECIFICATIONS/24B SERIES 

Solder coated, oxygen free copper. No. 26 AWG (CK07 and CKOS). 
PART MARKING 
Where space permits Manufacturing Symbol, Capacitance Value, Capacitance 
Tolerance (K or M), and Voltage Rating. 

ELECTRICAL 
DISSIPATION FACTOR (OF) 
2.0% maximum . 
CAPACITANCE AND DF MEASUREMENTS 
100 pF or less: 1 mHz ±1 kHz. Values over 100 pF: 1 kHz ±100 Hz. Test Voltage 
1.0 ±0.2 volts rms. 
INSULATION RESISTANCE (lR) 
50 volts DC applied the insulation resistance shall be 100,000 megohms Min. 
VOLTAGE RATING 
50 WVDC for all values to 125°C. Refer to Part Number Table on front of data 
sheet. 
DIELECTRIC WITHSTANDING VOLTAGE . 
A test voltage of 400 volts DC current limited to 50 mA applied between the 
capacitor terminals. 

ENVIRONMENTAL 
OPERATING TEMPERATURE RANGE 
_550C to +125°C operating for all values with no voltage derating required. 
TEMPERATURE CHARACTERISTICS 
BX ±15% at zero volts, +15% -22% at rated voltage from -55°C to +125°C. 

CK05 & CK06 CAPACITORS ~ • CKOS 

I I i,~~o --J r:~~o 
T '---C-KO-S---' Q 

.190 ox l 
t·~ ,~ '---c~ 

1.2S0 

l'Min,) UI ,200 ±,015 

I I LEAOS CENTEREO 

M~~~ to~~ CASE 

t +.004 
,025 VIA, -,OO~ 

, LEAOS ON £ 
Of CASE 
WITHIN ,015 

CKD6 

I-~ --j ±O~~o-I I-

T CK06 ~ .190 OX 
±.01O 104K 

1 LEAOS ON t 
1 Of CASE 

II'ITHI~ .015 

1.150 OIA, ,015 I '1Min.) U' ~I ;oo~c~lLo ! 
ABOUT £ Of CASE 
WITHIN .Q30 

Leads: Solder coated oxygen free copper. 

CASE TYPE 
Molded epoxy 
LEADS 

GENERAL SPECIFICATIONS/B19 SERIES 

Solder coated oxygen free copper suitable for soldering or welding No, 22 AWG 
.025 + .004, -.001 
PART MARKING 
Manufacturers Symbol, Data Code, Part Number, Tolerance and Voltage Rating. 

ELECTRICAL 
DISSIPATION FACTOR (OF) 
2.5% maximum ' 
CAPACITANCE AND DF MEASUREMENTS 
Test Frequency, 100 pF or less: 1 mHz ±1 kHz. Values over 100 pF: 1 kHz ±100 
Hz. Test Voltage 1.0 ±0.2 volts rms. 
INSULATION RESISTANCE (lR) 
Rated voltage applied, the insulation resistance shall be 100,000 megohms min
imum or 1000 megohm microfarad, whichever is less. 
DIELECTRIC WITHSTANDING VOLTAGE 
2S0'lf> of rated voltage, current limited to SO mA, applied between the capacitor 
terminals. 

ENVIRONMENTAL 
DPERATING TEMPERATURE RANGE 
-SsoG to +12soG operating for all values with no voltage derating. 
-S5°G to +lS0oC operating for values 10 pF thru 1000 pF (GK05 style) and 1200 
pF through .01 /LF (CK06 style). 
TEMPERATURE CHARACTERISTICS 
BX, ±15% at zero volts, +15% -25% at rated volts for all values 
-SsoC to 12SoC. 
CW, +22% -S6% at zero volts, +22% -66% at rated volts for values 10 pF 
through 1000 pF (CKOS style) and 1200 pF thru .01 /LF (CK06 style) -SS% to 
+150oC. PART NUMBERING SYSTEM . 

Temperature 
Type Style Characteristics 
MIL CKOS BX 

Cal-R SCMOS BX 
TOLERANGE: K _ ±1O% M _ ±20% 

Capacitance 
Value 
103 
103 

Capacitance 
Tolerance 

K 
K 

Capacity 
Value 

27pF 
33 
39 
47 
56 
6S 
82 

100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
6S0 

1000 
1500 
2200 
3300 
3900 
4700 
S600 
6800 
S200 

10000 

Type 

MIL 

Cal·R 

Capacity 
Value 

10pF 
12pF 
lSpF 
lSpF 
22pF 
27pF 
33pF 
39pF 
47pF 
S6pF 
6SpF 
82pF 

100pF 
120pF 
lS0pF 
180pF 
220pF 
270pF 
330pF 
390pF 
470pF 
S60pF 
680pF 
S20pF 

1000pF 
1200pF 
IS00pF 
1800pF 
2200pF 
2700pF 
3300pF 
3900pF 
4700pF 
5600pF 
6800pF 
8200pF 
.01mF 

.012mF 

.015mF 

.018mF 

.022mF 

.027mF 

.033mF 

.039mF 

.047mF 

.056mF 

.068mF 
,OS2mF 
.10mF 
.12mF 
.1SmF 
.1SmF 
.22mF 
.27mF 
.33mF 
.39mF 
.47mF 
.S6mF 
.68mF 
.82mF 

1.00mF 
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Size Lead 
WVDC (tol. ±.O20) Spacing 

(±.1)10) Cal·R PIN MIL PIN Voltage A 

SC07BX270K CK07BX270K 50 .OSO .100 
SC07BX330K CK07BX330K 50 .OSO .100 
SC07BX390K CK07BX390K 50 .OSO .100 
SC07BX470K CK07BX470K 50 .OSO .100 
SC07BX560K CK07BX560K 50 .OSO .100 
SC07BX6S0K CK07BX6S0K 50 .080 .100 
SC07BXS20K CK07BXS20K 50 .OSO .100 
SC07BX101K CK07BX101K 50 .080 .100 
SC07BX121K CK07BX121K 50 .OSO .100 
SC07BX151K CK07BX151K 50 .OSO .100 
SC07BX1S1K CK07BX181K 50 .080 .100 
SC07BX221K CK07BX221K 50 .080 .100 
SC07BX271K CK07BX271K 50 .080 .100 
SC07BX331K CK07BX331K 50 .080 .100 
SC07BX391K CK07BX391K 50 .OSO .100 
SC07BX4~lK CK07BX471K 50 .080 .100 
SC07BX5 1K CK07BX561K 50 .080 .100 
SC07BX681M CK07BX681M 50 .OSO .100 
SC07BX102M CK07BX102M 50 .OSO .100 
SC08BX152M CKOSBX152M 50 .130 .100 
SC08BX222M CKOSBX222M 50 .130 .100 
SCOSBX332M CKOSBX332M 50 .130 .100 
SCOSBX392M CKOSBX392M 50 .130 .100 
SCOSBX472M CK08BX472M 50 .130 .100 
SCOSBXS62M CKOSBXS62M SO .130 .100 
SC08BX682M CKOSBX682M SO .130 .100 
SCOSBX822M CK08BX822M 50 .130 .100 
SC08BX100M CK08BX103M SO .130 .100 

PART NUMBERING SYSTEM 

Temperature Capacitance Capacitance 
Style Characteristics Value 

CK07 

SC07 

Cal·R PIN MIL PIN 
SGMOSBX100K GKOSBX100K 
SCM05BX120K CKOSBX120K 
SGMOSBX1S0K GKOSBX1S0K 
SGM05BX1S0K GKOSBX1S0K 
SGMOSBX220K CKOSBX220K 
SGMOSBX270K CK05BX270K 
SCM05BX330K CKOSBX330K 
SCMOSBX390K CKOSBX390K 
SCMOSBX470K CKOSBX470K 
SGMOSBXS60 K CKOSBXS60K 
SCM05BX6S0K CKOSBX6S0K 
SCM05BXS20K GK05BXS20K 
SGMOSBX101 K CKOSBX101K 
SGMOSBX121K CK05BX121K 
SCMOSBX1S1K CKOSBX1S1K 
SCMOSBX1S1K CKOSBX181K 
SCMOSBX221K CKOSBX221K 
SCM05BX271K CK05BX271K 
SCMOSBX331K CKOSBX331K 
SGMOSBX391K CK05BX391K 
SCMOSBX471K CK05BX471K 
SGMOSBXS61K CKOSBX561K 
SGMO~BX6S1K CK05BX681K 
SGMOSBXS21K CKOSBXS21K 
SCMOSBX102K CKOSBX102K 
SGMOSBX122K CKOSBX122K 
SCMOSBX1S2K CKOSBX152K 
SCMOSBX182K CKOSBX182K 
SCMOSBX222K CKOSBX222K 
SCM05BX272K CKOSBX272K 
SCMOSBX332K CKOSBX332K 
SCM05BX392K CKOSBX392K 
SCMOSBX472K CK05BX472K 
SCM05BXS62K CKOSBX562K 
SCMOSBX6S2K CKOSBX682K 
SCMOSBXS22K CKOSBXS22K 
SCM05BX103K CK05BX103K 
SCMOSBX123K CKOSBX123K 
SCMOSBX1S3K CK05BX1S3K 
SCMOSBX183K CKOSBX183K 
SCMOSBX223K CKOSBX223K 
SCM05BX273K CKOSBX273K 
SCMOSBX333K CK05BX333K 
SCMOSBX393K CK05BX393K 
SCMOSBX473K CKOSBX473K 
SCM05BX563K CK05BX563K 
SCM05BX683K CKOSBX6S3K 
SCMOSBX823K CK05BX823K 
SCMOSBX104K CK05BX104K 

Bx 

Bx 

VDC 
Volt-
age 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

SO 
50 
SO 
50 
SO 
SO 
SO 
SO 
SO 
SO 
SO 
SO 

101 

101 

Cal·R PIN 

SCM06BX122K 
SCM06BX1S2K 
SCM06BX182K 
SCM06BX222K 
SCM06BX272K 
SCM06BX332K 
SCM06BX392K 
SCM06BX472K 
SCM06BXS62K 
SCM06BX6S2K 
SCM06BXS22K 
SCM06BX103K 
SCM06BX123K 
SCM06BX153K 
SCM06BX183K 
SCM06BX223K 
SCM06BX273K 
SCM06BX333K 
SCM06BX393K 
SCM06BX473K 
SCM06BX563K 
SCM06BX683K 
SCM06BXS23K 
SCM06BX104K 
SCM06BX124K 
SCM06BX154K 
SCM06BX184K 
SCM06BX224K 
SCM06BX274K 
SCM06BX334K 
SCM06BX394K 
SCM06BX474K 
SCM06BXS64K 
SCM06BX684K 
SCM06BXS24K 
SCM06BXlOSK 

Tolerance 

M 

M 

WVDC 
Volt-

MIL PIN age 

CK06BX122K 
CK06BX1S2K 
CK06BX182K 
CK06BX222K 
CK06BX272K 
CK06BX332K 
CK06BX392K 
CK06BX472K 
CK06BXS62K 
CK06BX682K 
CK06BX822K 
CK06BX103K 
CK06BX123K 
CK06BX153K 
CK06BX1S3K 
CK06BX223K 
CK06BX273K 
CK06BX333K 
CK06BX393K 
CK06BX473K 
CK06BXS63K 
CK06BX683K 
CK06BX823K 
CK06BX104K 
CK06BX124K 
CK06BX154K 
CK06BX1S4K 
CK06BX224K 
CK06BX274K 
CK06BX334K 
CK06BX394K 
CK06BX474K 
CK06BXS64K 
CK06BX684K 
CK06BX824K 
CK06BX10SK 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
50 
SO 
50 
SO 
SO 
SO 
50 
50 
SO 
50 
SO 

~4!J{lPT:~ INC./ 
CAPACITORS. RESISTORS • THERMISTORS • MICROELECTRONICS 
1601 OLYMPIC BOULEVARD, SANTA MONICA, CALIFORNIA 90404 (213) 451·9761 • TWX 910·343·6966 
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REQ. TEST 
PAR. CONDITIONS 

BURN·IN 100% At 125°C and at 140% 
4.6.2.1 of rated DC voltage 

TEMPERATURE 100% 
From -62°C to + 125°C 

10 cycles 
CYCLING 3.7 minimum 

SEAL 100% 
Helium Leak Test 1 X 10" atm'cel 

3.8 sec. max. 

AC Apply 100 Hz square wave from 
100% lead to lead at a min. peak to 90 volts peak DIELECTRIC 3.9 peak voltage of 3X rated DC to peak min. STRENGTH voltage for 60 sec. min. 

DC 
100% Apply 200% of the rated DC DIELECTRIC 60 VDC min. 

STRENGTH 3.9 voltage for 60 sec. minimum. 

INSULATION At rated (DC) voltage and 25°C, 300,000 Megs. 
RESISTANCE 100% after 5 min. charge time. For X mfd min., but 
(terminal to 3.10 va!~~~t~~~~11mT~~le~~f~ .. n 

need not exceed 
terminal only) 3,000,000 Megs. 

CAPACITANCE 100% 
At 1 KHz and 25°C. Available 

Within Specified Tolerances: 0.25%, 0.5%, % TOLERANCE 3.11 1.0%,2.0%,5.0% & 10.0%. limits 

% 100% 
At 1 KHz and 25°C. 

DISSIPATION For va lues over 1 mfd, 0.15% max. 
FACTOR 3.12 measure at 0.1 KHz. 

VISUAL AND 
MECHANICAL 100% For dimensions, marking, Within Specified 
INSPECTION 3.4,3.5 and workmanship. limifs 
(exte!nal) 

MIL-C-39022/9A is the first of a new generation of 
high reliability film capacitor specifications to be 
issued based upon the highest quality and perform
ance requirements for the 1970's. Component Re
search Company has pioneered the development 
and manufacture of these polycarbonate capaCitors 
which made such remarkable specifications possible. 

Component Research Company is also conducting 
tests on standard Teflon, Polystyrene, Polysulfone 
and .other dielectric type capacitors in order to 
qualify for similar Established (High) Reliability 
Specifications. 

Capacitors of special design, covered by recent 
patents, which are capable of unusual performance 
with improved volume efficiency, are now being 
tested for ultimate qualification to meet Established 
(High) Reliability Specifications. 

The 30 and 50 volt type PV, PK, PL and PG Poly
carbonate capacitors shown on Pages 11-16 of this 
catalog are interchangeable with the CHROI styles 
listed in the table below. 

In order for us to recommend the best suited capac
itor for special applications, please send us your 
specification requirements. 

None None 

10 cycles 5 cycles 10 cycles 10 cycles 5 cycles 
minimum minimum minimum minimum minimum 

1 X 10" a tm·eel 1 X 10" atm·eel 1 X 10" atm-cel 1 X 10.5 atm-ccl 
sec. max. sec. max. sec. max. sec. max. 

90 volts peak 150 volts peak 150 volts peak 150 volts 'peak 
to peak min. to peak min. to peak min. to peak min. 

60 VDC min. 100 VDC min. 100 VDC min. 100 VDC min. 

2001000 Megs. 300/00 Megs. 200,000 Megs. 100,000 Megs. 
X m d min., but X m d min., but X mfd min., but X mfd min., but 
need not exceed need not exceed need not exceed need not exceed 
2,000,000 Megs. 3,000,000 Megs. 2,000,000 Megs. 1,000,000 Megs. 

Within Specified 
Limits 

Within Specified 
limits 

Within Specified 
Limits 

Within Specified 
Limits 

0.20% max. 0.25% max. 0.15% max. 0.20% max. 0.25% max. 

Within Specified Within Specified Within Specified Within Specified Within Specified 
limits Limits Limits Limits Limits 
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AC~DC RATED POLYCARBONATE CAPACITORS MIL-C-39022/9 Catalog F 

GROUP "c" INSPECTION PER MIL-C-39022/9A 

36 Group "A" Capacitors Selected From Production Every 6 Months For Environmental Testing 

J I I 
SUBGROUP lA, 12 UNITS 

o Vibration 
o Salt Spray 
o Immersion 

I 
o Dielectric Strength 
o Insulation Resistance 
• f:,. Ca pac. % Change 
o % Dissipation Factor 

DC LIFE TEST 
GROUP C, SUBGROUP 3A. 

ALL FAILURE RATE LEVELS 
FOR ALL CHROI STYLES. 

This test is performed 
at accelerated conditions 
(using an acceleration fac
tor of 5:1 approximately) 
on a minimum of 5 sam
ples per style -every month 
as shown in the table. 
CRC has increased this 
sample size significantly 
in order to enhance the 
reliability and achieve the 
lowest failure rates. 

EXAMINATION 
DR TEST 

CAPAC ITANCE CHANGE 
WITH TEMPERATURE 

DC·LIFE TEST 

% DISSIPATION 
FACTOR 

POST·LlfE TESTS: 

INSULATION 
RESISTANCE AT 

RATED VOLTAGE AND 
250 C. 

MEGOHMS MINIMUM 

CAPACITANCE CHANGE 
WITH LIFE 

% DISSIPATION 
FACTOR 

AC SINUSOIDAL LIFE TEST 
GROUP C, SUBGROUP 3B. CHROIA AND CHROID ONLY. 

Capacitors shall be tested at 100°C at a frequency 
of 4KHz with 30 VRMS (CHROIA) and 50 VRMS 
(CHROIDl applied for 240 :!:ri8 hours. The total 
value of the samples to be tested shall equal 40 
mfd. This test is to be performed every month to 
verify the AC ratings. We expect that failure rates 
based on AC Life Testing will be included in MIL-C-
39022/9A after accumulation of sufficient data. 

:I AC Ratings apply to capacitance values up to 4 mfd, 
o to 4KHz. Above 4 mfd, the product 01 the capacitance 
in mfd and the frequency in KHz shall not exceed 16. 
Above 4KHz, derate linearly to 10KHz at 40%; to 
40KHz at 10%. 

'. GENERAL INFORMATION PAGE 

SUBGROUP IB, 12 UNITS 

• Solderability 
o Shock 
• Moisture Resistance 

I 
o Dielectric Strength 
o Insulation Resistance 
o f:,. Capac. % Change 
o % Dissipation Factor 

CONDITIONS 
CHROIA and CHROID 

03PV and 05PK 

f:,.C at -55°C -1.5% to -0.5% max. 
Retrace at 25°C 

at 100°C for 
2,000 hours 

at 100°C (measured 
after 24·48 hrs. of test) 

0.03% max. 
+0.8% to 0.5% max. 

at 42VDC (for 30V) 
at JOVDC (for 50V) 

0.15% max. 

SUBGROUP IC, 12 UNITS 

o Terminal Strength 
o Capac. Change with Temp. 
o Resistance to Solvents 

I 
o Insulation Resistance 
o f:,. Capac. % Change 
o % Dissipation Factor 

CHROIB and CHROIE CHROIC and CHROIF 

03PL and 05PL 03PG and 05PG 

-1.7% to :-0.5% max. -2.0% to -0.5% max. 
0.05% max. 0.25% max. 

+1.2% to 0.7% max. ±2.0% max. 

at 42VDC (lor 30V) at 42VDC (lor 30V) 
at JOVDC (for 50V) at JOVDC (lor 50V) 

0.2% max. 0.25% max. 

After 2,000 hours of life at 100°C and 42 VDC for CHROIA, CHROIB, 
and CHROIC, and at 70 VDC for CHROID, CHROIE, and CHROIF. 

Insulating Sleeves 1,000 megs. 1,000 megs. 1,000 megs. 

Terminal to Terminal 100,000 megs x mfd but 
need not exceed 

70,000 megs x mid but 
need not exceed 

35,000 megs x mfd but 
need not exceed 

1,000,000 megs 700,000 megs 350,000 megs 

Terminal to Case 5,000 megs. 5,000 megs. 5,000 megs. 

at 1KHz and 25°C ±2% max. of ±4% max. of ±5% max. of 
initial value initial value. initial value 

at 1KHz and 25°C 0.25% max. 0.25% max. 0.35% max. 

* RMS CURRENT AND VOLTAGE RATINGS 

DC RATED VOLTAGE AC RATED VOLTAGE 

- 55 to + 100°C + 100 to + 125°C 

30VDC STYLES Linear Derating 
o CHROIA Irom 30 volts at 
• CHROIB 100°C to 15 volts 
• CHROIC at 125°C 

50VOC STYLES Linear Derating 
• CHROID lrom 50 volts at 
• CHROIE 100°C to 25 volts 
o CHROIF at 125°C 

GENERAL INFORMATION 

- 55 to + 100°C +100 to +125°C 

22 volts rms. Linear derating 

Max. current 2.2 amps 22 to 11 VRMS 

lor values 4 mid or greater. Max. current 1.1 amps for 
va lues 4 mid or greater 

36 volts rms. Linear derating 

Max current 3.6 amps 36 to 18 VRMS 

lor values 4 mfd or greater. Max. current 1.8 amps lor 
values 4 IO.u or greater 

PAGE CAPACITOR TYPES PAGE 
4 TJ Tellon 

··TABLE. 
Capacitor Applications 

Construction Inlormation 

Electrical Test Information 

High Insulation Resistance 

High Rei. Flow Plan 

22 

3 

3 

Miniature AC Capacitors 

Miniature High Voltage 

Ordering Information 

Patent Information 

Polypropylene Capacitors 

Polysullone Capacitors 

Qualification Information 

Reliability Data 

1,2,22 

20 

3 

3 

21,22 

21,22 

1,2,20 

TA . Teflon 
TC Teflon 

5,6 
7 
8 
9 

~::: . 
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High Rei. Teflon AC Screened 

High Temperature Polystyrene 

How to Specily Part Number 

Installation Instructions 

; __ MIL·C·39022/9A 

22 

19 

20 

21,22 

3 

3 

1,2 

Special Products and Services 

Zero Temperature Coefficient 

20 

3,21 

21 

See YELLOW SECTION for Local Off.ces, Phones 

Tl Teflon 
TU Teflon 
TF Teflon 
PL Polycarbonate 
PK Polycarbonate 
PV Polycarbonate 
PG Polycarbonate 
PQ Cordwood Polycarbonate 
TQ Cordwood Teflon 
PA Polystyrene 
MA, MM Mylar 

10 
11,12 

13 
14 

15,16 
17 
17 
18 
19 
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ORDERING INFORMATION 
To expedite the ordering of prototype quantities we have listed 
1-6 quantity prices. Immediate quotation for any, quantity re
quired will be given upon request. Our terms are V. % 10 days, 
Net 30, F.O.B. our plant. Minimum order is $10.00. 

PATENT INFORMATION 
CRC capacitors are exclusively manufactured under one or 
more of the following patents and additional patents pending: 
3,238,428; 3,260,906; 3,292,063; ,3,506,895; 3,539,886. 

SPECIAL PRODUCTS AND SERVICES 

HIGH RELIABILITY SCREENING 
Your most critical requirements for Space or Missile quality 
capacitors can be met by following a standard or custom 
CRC-engineered quality test plan. 

STRESS TESTED STERILIZATION 
CRC capacitors are being supplied high temperature screened' 
to meet long-voyage space requirements of the 1970's and 
1980's. 

MATCHED CAPACITOR SETS 
Customers may purchase 0.5% or 1 % tolerance capacitors 
and ask that we match them in sets of the same or different 
values to ±0.1 % accuracy. You may also require that capaci
tors be supplied in pairs that track in temperature coefficient 
linearity as close as ±0.01 % for capacitance change with 
temperature. 

HIGH INSULATION RESISTANCE 
Capacitors can be supplied measured at temperatures higher 
than 25·C to meet a special requirement. As an example, we 
make 30 volt Polycarbonate Capacitors which must exceed 
250,000 megohms at 85·C. We can also supply capacitors 
that can exceed 1,000,000 megohms at 85°C and higher. 

HOW TO SPECIFY COMPLETE PART NUMBER 

05TA104 A Z S N 

r-B-AS-I-C-P-A-RT--NU-M-B-ER~---------~ 

CASE STYLE: LETTER "z" APPLI ES ONLY 

TO GROUNDED STYLE, OM IT LETTER FOR 

STANDARD STYLE ISOLATED CASE. 

~ LETTER IISII APPLIES ONLY 

TO MYLAR SHRINK-FIT SLEEVING STYLE. 

OMIT LETTER FOR STANDARD UNINSULATED 

STYLE. 

TERMINAL LEADS: LETTER "N" APPLIES 

TO GOLD PLATED NICKEL LEADS. OMIT 

LETTER FOR TINNED COPPER WELD LEADS. 

Example I--Part 05TA104AZSN shown above is a 50 volt, "TA" 
Teflon capacitor, O.lmfd. ± 0.1% tolerance, with a grounded 
case, mylar sleeving, and gold·plated nickel leads. 
Example 2-Part 1PLl06F would be a 100 volt, "PL" Polycarbon
ate capacitor, 10mfd, ± 1% tolerance, standard isolated case, 
and tinned copperweld leads. 
Example 3-Part 05PL1354DS would be a 50 volt polycarbonate 
~~g~~~~~I~'r~a':j!~' 1- 0.5%, stand"rd case, sleeving, and tinned 

~~~~~t~~5th~e~~~g~~soh~5r~~~0 picofarads. The last digit, 4, 
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ELECTRICAL TEST INFORMATION 

The high quality of CRC capacitors may lie difficult to evalu
ate unless sufficiently sensitive and accurate equipment is 
utilized in conjunction with proper measurement techniques. 

Capacitance bridges equal to the General Radio 1620A are rec
ommended for best accuracy of capacitance and dissipation fac
for. The dissipation factor of capacitors in values above 1 mfd 
should be measured at 0.1 KHz rather than at 1 KHz which is 
standard for smaller values, due to the high series resistance 
of presently available bridges. When performing remote mea
surements in a test chamber the same problem, due to lead 
resistance, may also cause an apparent increase in the dissipa
tion factor readings. 

Insulation resistance measurement is performed by Compo· 
nent Research Co. using leakage current methods which are 
repeatable to less than 1 picoamp for capacitors less than 0.1 
mfd. Larger values require adequate charge time to minimize 
dielectric absoption effects. Guard boxes are used to perform 
leakage current and dielectric absorption measurements. 

INSTALLATION INSTRUCTIONS 
To prevent damage to the hermetic seal joint, use a tweezer 
type heat sink between the soldering iron and solder beads 
when soldering within ',4" of beads. 

Prior to lead bending or tWisting, protect glass seals and solder 
jOints by gripping with a small pliers, area of leads near solder 
beads. 

Contaminating films on the glass seal surfaces may occur dur
ing customer handling and installation of capaCitors. To pre
serve the high insulation resistance inherent in CRC capaci
tors, clean the glass sea I surfaces thorough Iy with acetone or 
a chlorinated hydrocarbon fluid. 

CAPACITOR CONSTRUCTION INFORMATION 

• All standard types in Catalog "E" are hermetically sealed in 
metal tubular cases with both terminals electrically isolated 
from the case. Capacitors are 100% helium leak tested for 
true hermetic seal. 

• #22 AWG wire leads are used for .312 and smaller case 
diameters. 
#20 AWG wire leads are used for .400 and larger diameters. 

• Lead material may be gold plated 'nickel per MIL-STD-1276, 
Type N2 or tinned copper clad steel wire as noted in the 
capacitor specifications. 

• When mylar shrinkfit sleeving is desired, add "S" tQ the 
basic part number as shown to the left. 

MECHANICAL TOLERANCES AND NOTES 

A Length "A" is ± .03" max. 

B Diameter "8" is ± .01" max. (without mylar sleeving) 

C Length "C" is 0.2" max. greater than "A" 

D Diameter OlD" is .01" max. greater than liB" (when sleeving 
is put on case) 

E Length "E" is .062" max. solder wick area. 

PAGES: 1-988 (Vol. 1)", 989-2008 (Vol. 2) . , ,2009-3076 (Vol. 3) eem/1971 



TJTEFLON CAPACITORS 
,', 

TJ Teflon capacitors meet the highest quality standards 
of the industry. TJ capacitors are power aged, stabilized, 
100% reliability screened per Level "A" shown on Flow 
Plan page 19 and certified for performance. Superior 
electrical characteristics plus thorough screening, make 

,TJ SPECIFICATIONS 
OPERATING'TEMPERATURE -62°C to 125°C at full rated 
voltage 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
+0.4% max at -55°C 0.0% ref. at 25°C 
+0.25% max at -25°C -0.15% max at 55°C 
+0.2% max at -lOoC -0.25% max at 85°C 
+0.1 % max at O°C -0.4% max at 125°C 

STABILITY - Capacitance values measured at any two corres· 
ponding temperature points taken in five successive tempera· 
ture cycles shall be as follows: 

Range Retrace 
-lOoC to 85°C 0.01 % max 
-62°C to 125°C 0.05% max 

INSULATION RESISTANCE measured from terminal to termi
nal at rated voltage, and 5 minutes, maximum charge time. 
For values greater than 1 mfd, allow an additional minute/mfd 
charge time. 

MINIMUM IR 
Range 25·C 55°C 85°C 105°C 125·C 

. 001 to 0.1 mfd 5,000,000 5,000,000 2,000,000 1,000,000 250,000 (in megohms) 
Greater than 
0.1 mfd (In 
megohms.;. mfd) 

500,000 500,000 200,000 100,000 25,000 

DIELECTRIC ABSORPTION-0.02% max at 25°C. 

DISSIPATION FACTOR-0.03% max at 1 KHz and 25°C. Values 
greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH-200% of rated volts. 

CONSTRUCTION-Hermetically sealed, extended metal film 
electrodes, leads isolated from case. Lead material is nickel, 
gold'plated, per Mil·Std·1276, Type N2. 

SEAL TEST -1 x 10-6 ATM-CC/SEC max leak rate. 
ENVIRONMENTAL - Capacitors shall be capable of meeting 
all applicable requirements of M IL-C-39022/9A including high 
frequency vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION, PAGE 3 
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these capacitors especially useful for Space and high 
reliability Military applications. Special TJ capacitors 
can be supplied with zero temperature coefficient ± 10 
PPM;oC to ±100 PPM;oC for a limited or wide tem
perature range. 

LEVEL "A" QUALITY ASSURANCE 

"TJ" TEFLON CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

RELIABILITY SCREENING 
1. Stabilization by temperature cycling from -62°C to 125°C, 

5 cycles minimum. 
2. Mass spectrometer hermetiC seal test per MIL-STD-202, Method 

112, condition C, procedure .m A. 
3. Dielectric strength test at c/ minimum of 200% of rated voltage, 

lead to lead and leads to case. 
4. Insulation resistance at rated voltage and 25°C. 
5. Capacitance tolerance at 1 KHz and 25°C. 
6. Dissipation factor at 25°C. 

POWER AGING AND STABILIZATION 
7. Burn-in at 125"C and 140% of rated voltage for a minimum 

of 48 hours . 
8. Verification of stability by temperature cycling from - 62°C 

to 125°C, 20 cycles minimum. 

PERFORMANCE CERTIFICATION 
9. Dielectric strength test at a minimum of 200% of rated voltage; 

lead to lead and leads to case. 
10. Insulation resistance at rated voltage and 25°C. 

11. Capacitance tolerance at 1 KHz and 25°C. 

12. Dissipation factor at 25°C. 
13. Temperature coefficient measured from - 55°C to 125°C at 

a minimum of 5 temperature points. 
14. Visual inspection for dimensions, marking, and packaging. 
15. Traceability to production and test records by permanent 

marking of parts with lot control number. 
16. Process and inspection data is maintained on file per NPC-200-3 

and MiI-Q-9858 quality control standards. 
17. Capacitors are serialized and packaged with certified test data 

to accompany each shipment. 

05TJ102 .001 .235 .687 
05TJ202 .002 .235 .687 
051 J502 .005 .235 .687 
05TJI03 .01 .235 .687 
051 J123 .012 .235 .687 
05TJ153 .015 .312 .687 
05TJ203 .02 .312 .687 
05TJ223 .022 .312 .687 
05TJ333 .033 .312 .687 
051 J473 .047 .312 .687 
051 J503 .05 .312 .687 
051 J683 .068 ,312 .813 
051 J823 .082 .312 .937 
05TJ104 .1 .312 .937 
051 J154 .15 _312 1.063 
051 J204 .2 .400 1.063 
0511224 .22 .400 1.063 
051 J334 _33 .500 1.125 
051 J474 _47 .562 1.125 
051 J504 .5 .562 1.125 
~~lJI05 1.0 .67 1.375 
051 J205 2.0 .67 1.875 

PRICES 1-6 

2% tol. 1% tol. ~% tol. J.i% 101. 
"GN *FN "DN "BN 

$19.90 
19.90 
19.90 
19.90 
19.90 
19.90 
19.90 
19.90 
19.90 
19.90 
19_90 
21.89 
21.89 
21.89 
23.88 
24.88 
24.88 
25.87 
27.86 
27.86 
37.81 
57.71 

$22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
22.89 
25.17 
25.17 
25.17 
26.27 
27.37 
27.37 
28.46 
30.65 
30.65 
41.59 
63.48 

$25.87 
25_87 
25.87 
25.87 
25.87 
25.87 
25.87 
25.87 
25.87 
25.87 
25.87 
28.46 
28.46 
28.46 
28.66 
29.86 
29.86 
31.04 
33.43 
33.43 
45.37 
69.25 

$29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
29.85 
32.84 
32.84 
32.84 
33.43 
34.83 
34.83 
36.22 
39.00 
39.00 
49.15 
75.02 
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TA teflon capacitors are used in aircraft and space 
guidance applications which require low loss, low tem
perature coefficient, excellent stability and reliability. 
The temperature coefficient slope from -55°e to 

TA SPECIFICATIONS 

OPERATING TEMPERATURE 

-62°e to 125°e at full rated voltage 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

+0.6% Max at -55°e 
+0.4% Max at -25°e 
+0.3% Max at -10oe 
+0.2% Max at O°C 

0.0% Reference 25°C 
-0;25% Max at 55°e 
-0.5% Max at. 85°C 
-0.6% Max at 125°C 

STABILITY 

When temperature cycled from -62°C to 125°C for 5 
temperature cycles, capacitance drift measured after 
stabilization shall not exceed: 

Range 
-IOoe to 85°C 
---62°C to 125°C 

Retrace 

0.02% Max 
0.1% Max 

iNSULATION RESISTANCE measured from terminal to 
terminal at rated voltage, and 5 minutes maximum 
charge time. For values greater than 1 mfd, allow an 
additional minute/mfd charge time. 

MINIMUM IR 
Range 25°C 55°C 85°C 105°C 125°C 

.001 to 0.1 mfd 5,000,000 5,000,000 2,000,000 1,000,000 250,000 (in megohms) 
Greater than 
0.1 mfd (in 
megohms + mfd) 

500,000 500,000 200,000 100,000 25,000 

DIELECTRIC ABSORPTION-o.02% maximum at 25°C. 

DIELECTRIC STRENGTH-200% of rated voltage. 

DISSIPATION FACTOR 0.03% max at 1 KHz and 25°C. 
Values greater than I mfd measure at 0.1 KHz. 

CONSTRUCTION 

Teflon dielectric, hermetically sealed, extended metal 
film electrodes, leads isolated from case. Lead material 
is nickel, gold-plated, per Mil-Std-1276, Type N2. 

SEAL TEST -1 x 10-6 ATM-CC/SEC max leak rate. 

ENVIRONMENTAL 

Capacitors shall be capable of meeting all applicable 
requirements of MIL-C-39022/9A including high fre-
quency vibration. . 

FOR ADDITIONAL DETAILS, 
SEE GENERAL INFORMATION SECTION, PAGE 3 
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+125°e is approximately -50 PPM/oe ±50 PPM. The 
TA capacitors are reliability screened per code LEVEL B 
shown on Flow Plan Page19.See types Te and TJ teflon 
for higher reliability and performance. 
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LEVEL "B" QUALITY ASSURANCE 

"TA" TEFLON CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

125 

125 

125 

1. Stabilization by temperature cycling from -62°C 
to 125°C, 5 cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL-STD-
202, Method 772, condition C. procedurelII A. 

3. Dielectric strerigth test at a minimum of 200% of 
rated voltage, lead to lead and leads to case. 

4. Insulation resistance at rated voltage and 25°C. 

5. Capacitance tolerance at 7 KHz and 25°C. 

6. Dissipation factor at 25°C. 

7. Visual inspection for dimensions, marking and 
packaging. 

8. Traceability to production and test records by 
permanent marking of parts with lot control ,!umber. 

9_ Process and inspection data is maintained on file 
per NPC-200-3 and Mil-Q-9858 quality control 
standards. 
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lTA202 
lTA222 
lTA272 
1TA332 

1TA472 
lTA502 
lTA&82 
1TA822 

lUl03 
lTA123 
lTA153 
lTA183 

lTA203 

2TA272 
2TA332 

2TA472 
2TA682 
2TA822 
2TA103 

2TA123 
2T'I153 
2TA183 

.002 

. 0022 

.0027 
.. 0033 

.0047 

.005 

.0068 

.0082 

.oi 

.012 

.015 

.018 

.02 

.002 

.0022 

.0027 

.0033 

.0047 

.0068 

.0082 

.01 

.012 

.015 

.018 
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.235 

.235 

.235 

.235 

.235 
.235 
.235 
.235 

.687 

.687 

.687 

.687 

.687 
.687· 
.687 
.687 

3.75 
3.75 
3.75 

: 3.75 

3.75 
3.75 

i 3.75 
3.75 

.235 .687 I 3.75 

.235 .687 '3.75 

.312 .687 3.75 

.312 .687 3.75 

.235 

.235 

.235 
.235 

.235 
.235 
.235 
.235 

.235 

.235 

.312 

.312 

.687 

.687 . 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

3.75 
3.75 
4.05 

3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 

4.15 
4.15 
4.15 
4.15 

4.15 
4.15 
4.15 
4.15 

4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

4.15 4.90 5.85 
4.15 4.90 5.85 
4.15 4.90 5.85 
4.15 4.90 5.85 

4.15 
4.15 
4.37 
4.37 

4.90 5.85 
4.90 5.85 
5.05 6.00 
5.05 6.00 

$7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

9.95 
9.95 
9.95 
9.95 

9.95 
9.95 
9.95 
9.95 

05TA683 
05TA823 
05TA104 
05TA124 

05TA154 
05TA204 
05TA224 
05TA274 

.068 

.082 

.1 

.12 

.15 
.2 
.22 
.27 

7.50 9.95 05TA334 .33 
7.50 9.95 05TA394 .39 
7.50 9.95 05TA474 .47 
7.50 9.95 05TA504 .5 

7.50 9.95 05TA684 .68 
7.50 9.95 05TA105 1.0 
7.80 10.85 05TA205 2.0 
7.80 10.85 

PRICES 1·6 

5% 
tal. 
*IN 

$4.15 
4.15 
4.15 
4.15 

4.15 
4.15 
4.15 
4.15 

4.15 
4.15 
4.15 
4.15 

4.15 
4.15 
4.15 
4.15 

2% 1% Y2% Y4% 
tal. tal. tal. tal. 
*GN *FN *ON *8N 

$4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

$5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

$7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

$9.95 lTA223 
9.95 1TA273 
9.95 1TA333 
9.95 HA393 

9.95 HA473 
9.95 lTA503 
9.95 lTA683 
9.95 lTA104 

9.95 1TA154 
9.95 lTA224 
9.95 1TA334 
9.95 HA474 

9.95 lTA504 
9.95 HA684 
9.95 1TA105 
9.95 1TA205 

.022 

.027 
.033-
.039 

.047 

.05 

.068 

.1 

.15 

.22 

.33 

.47 

.5 

.68 
1.0 
2.0 

.312 .687 3.75 4.15 4.90 5.85 7.50 9.95 

PRICES 1·6 

10% 5% 2% 1% 1f.z% Y4% 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.235 .687 

.312 .687 

.312 .813 

tal. tal. tal. tal. tal. tal. 
*KN "IN "GN "FN "ON "BN 

$3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 

$4.15 
4.15 
4.15 
4.15 

4.15 
4.15 
4.,5 
4.15 

4.15 
4.15 
4.15 
4.15 

$4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

4.90 
4.90 
4.90 
4.90 

$5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

5.85 
5.85 
5.85 
5.85 

4.15 4.90 5.85 
4.15 4.90 5.85 
4.15 4.90 5.85 

$7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

7.50 
7.50 
7.50 
7.50 

$9.95 2TA203 
9.95 2TA223 
9.95 2TA273 
9.95 2TA333 

9.95 2TA473 
9.95 2TA503 
9.95 2TA683 
9.95 2TA104 

9.95 2TA154 
9.95 2TA224 
9.95 2TA334 
9.95 2TA474 

.020 

.022 

.027 

.033 

.047 

.05 

.068 

.1 

.15 

.22 

.33 

.47 

7.50 9.95 2TA504 .5 
7.50 9.95 2TA105 1.0 
7.50 9.95 

.312 

.312 

.312 

.312 

.312 
.400 
.400 
.400 

.500 

.500 

.562 

.562 

.562 

.67 

.67 

.312 

.312 

.312 

.400 

.400 

.400 

.400 
.400 

.500 

.562 

.562 

.670 

.670 

.670 

.670 
1.0 

.312 

.312 

.312 

.400 

.813 

.937 

.937 
1.063 

1.063 
1.063 
1.063 
1.063 

.687 

.813 

.813 

.813 

.813 

.813 

.813 
1.063 

1.125 
1.125 
1.125 
1.375 

1.375 
1.875 
1.875 
1.875 

.813 

.813 
.813 
.813 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.562 1.375 

.562 1.375 

.670 1.375 

.670 1.875 

4.69 
5.95 
5.95 
6.54 

6.54 
8.58 
8.58 
9.64 

$3.75 
4.05 
4.05 
4.36 

4.36 
4.36 
4.69 
5.95 

6.54 
8.58 
9.64 

11.88 

11.88 
14.88 
17.16 

.66 

$3.75 
3.75 
4.05 
4.05 

4.36 
4.36 
4.69 
5.95 

6.54 
8.58 
9.64 

11.88 

SEC. 1500 • CAPACITORS 

PAGE 6 

Catalog F 

PRICES 1·6 

5.78 
6.90 
6.90 
7.43 

7.43 
9.75 
9.75 

10.95 

2% 
tal. 
"GN 

$5.35 
5.75 
5.75 
6.95 

7.40 
7.95 
7.95 
8.60 

8.60 
10.80 
10.80 
12.50 

1% 
tal. 
"FN 

$6.35 
6.75 
6.75 
7.90 

8.40 
8.95 
8.95 
9.60 

9.60 
11.80 
11.80 
13.50 

10.95 12.50 13.50 
11.95 13.85 14.80 
13.50 15.60 16.85 
13.50 15.60 16.85 

17.50 19.60 20.85 
19.50 21.60 23.60 
33.70 37.90 39.90 

Y2% Y4% 
tal. tal. 
"DN "BN 

$8.25 $10.95 
8.55 11.05 
8.55 11.05 
9.10 11.15 

PRICES 1·6 

5% 
tal. 
*IN 

$4.15 
4.37 
4.37 
4.92 

4.92 
4.92 
5.78 
6.90 

7.43 
9.75 

10.95 
13.50 

13.50 
17.50 
19.50 
33.70 

2% 
tal. 
"GN 

$4.90 
5.05 
5.05 
5.75 

5.75 
5.75 
7.40 
7.95 

8.60 
10.80 
12.50 
15.60 

15.60 
19.60 
21.60 
37.90 

1% '12% Y4% 
tal. tal. tol. 
*FN "ON "BN 

$5.85 
6.00 
6.00 
6.75 

6.75 
6.75 
8.40 
8.95 

9.60 
11.80 
13.50 
16.85 

16.85 
20.85. 
23.60 
39.90 

PRICES 1·6 

5% 
tal. 
*IN 

$4.15 
4.15 
4.37 
4.37 

4.92 
4.92 
5.78 
6.90 

7.43 
9.75 

10.95 
13.50 

2% 
tal. 
"GN 

$4.90 
4.90 
5.05 
5.05 

5.75 
5.75 
7.40 
7.95 

8.60 
10.80 
12.50 
15.60 

1% '12% '/4% 
tal. tol. tol. 
*FN "DN "8N 

$5.85 
5.85 
6.00 
6.00 

6.75 
6.75 
8.40 
8.95 

9.60 
11.80 
13.50 
16.85 

.670 1.875 11.88 13.50 15.60 16.85 

.750 1.875 17.16 19.50 21.60 23.60 
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Type TC teflon capacitors are high reliability screened per 
LEVEL "A" shown on Flow Plan page 1"9 and are qualified to 
meet the most stringent specifications. Each capacitor bears a. 
unique serial number and is shipped with data certifying to 
0.1 % maximum capacitance drift after exposure to 5 tempera, 
ture shock cycles from -62°C to +125°C. The TC capacitors 
are available in the same voltage ratings and case sizes as type 
"TA," level B capacitors. For increased screening and lower 
temperature coefficient see type T J, level A capacitors. 

TC SPECIFICATIONS 
OPERATING TEMP. -62°C to 125°C at full rated voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
+0.7% max at -55°C 0.0% ref. at 25°C 
+0.5% max at -25°C -0.25% max at 55°C' 
+0.3% max at -10°C -0.50% max at 85°C 
+0.25% max at O°C -0.60% max at 125°C 

STABILITY - Capacitance values measured at any two. cor· 
responding temperature points taken in five successive tem· 
perature cycles shall be as follows: 

Range Retrace 
O°C to 50°C 0.02% max 

-10°C to 85°C 0.05% max 
-62°C to 125°C 0.1 % max 

INSULATION RESISTANCE measured from terminal to termi· 
nal at rated voltage, and 5 minutes maximum charge time. 
For values greater than 1 mfd, allow an additional minute/mfd 
charge time. 

MINIMUM IR 
Range 25°C 55°C 85°C 105°C 1250 C 

. 001 to 0.1 mfd 5,000,000 5,000,000 2,000,000 1,000,000 250,000 (in megohms) 
Greater than 
0.1 mfd (in 500,000 500,000 200,000 100,000 25,000 
megohms + mfd)' 

DIELECTRIC ABSORPTION - 0.02% max at 25°C. 

DISSIPATION FACTOR - 0.03% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 

CONSTRUCTION - Teflon dielectric, hermetically, sealed, ex· 
tended metal film electrodes, leads isolated from case. lead 
material is nickel, gold·plated, per Mil·Std·1276, Type N2. 

SEAL TEST - 1 x 10-6 ATM·CC/SEC max leak rate. 
ENVIRONMENTAL - Capacitors' shall be capable of meeting 
all applicable requirements of MIL-C-39022/9A including high 
frequency vibration. 
FOR ADDITIONAL DETAILS SEE GENERAL INFORMATION PAGE 3 , 

CA~ACITA~CE CHA~GE WITH TEMPERATURE 

+1 -o --1 

TEMPERATURE 0C 

50 - 25 o 25 50 75 100 125 

INSULATION RESISTANCE 

10 . -
10 5 

MEGOHMS' X MFD(S) 
10 4 

I 
I TEMPERATURE °C 

25 50 75 100 125 

% DISSIPATION FACTOR AT 1KHz 

o. 1 

o 

TEMPERATURE 0, C 
-50 I .25, o 25 50 75 100 125 
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LEVEL "A" QUALITY ASSURANCE 

"TC" TEFLON CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

RELIABILITY SCREENING 
J. Stabiiization by temperature cycling from -62 u C to 12 Suc, S 

cycles minimum. 
2, Mas~ spectrometer hermetic seal test per MIL·STD.202, Method 

112, condition C, procedure IlIA. 
3. Dielectric st;ength test at a minimum of 200% of rated voltage, 

lead to lead and leads to case, 
4. Insulation resistance at rated voltage and 2S°C, 
S. Capacitance lolerance at 1 KHz and 2S°C, 
6, Dissipation factor at 2SoC. 

POWER AGING 
7. Burn·in at 12Su C and 140% of rated voltage for a minimum of 

4B hours. 
B. Verification of slability by lemperalure cycling from - 62°'C to 

125°C, 5 cycles minimum, 

PERFORMANCE CERTIFICATION 
9, Dilliectric strenglh test at a minimum of 200% of rated voltage, 

lead to lead and leads to case. 
10, Insulation resislance 01 raled vollage and 2SoC. 
II, Capacitance tolerance at I KHz and 2S°C, 
12, Dissipation faclor at 2SoC. 

13, Capacitors are 100% lested for 0.1 % maximum drifl wilh 
cycling from -62°C to 12SoC . 
J ,4. Visual inspeclion for dimensions, marking, and packaging, 
IS. Traceabilily 10 production and lest records by permanent 
marking of parts with lot control number. 
16, Process and inspection data is maintained on file per NPC·200·3 
and MiI·Q-98SB qualify conlrol slandards. 
17, !=apacilors are serialized and packaged with cerlified test data 
10 accompany each shipmenl, 

05TC223 
05TC273 
05TC333 
05TC393 
05TC473 
05TC503 
05TC563 
05TC683 
05TC823 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.312 

.312 
,312 
,312 
.312 
.312 
.312 
.312 
.312 
.312 
.312 
.312 
.312 
.312 
.312 
.400 
.400 
.400 
.500 
.500 
.562 
.562 
.562 

f . 7 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.813 

.813 

.937 

.937 
1.063 
1.063 
1.063 
1.063 
1.063 
1.125 
1.125 
1.125 
1.125 
1.125 
1.375 
1.875 

7.35 
6.23 7.35 
6,23 7.35 
6:23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 
6.23 7.35 

7.35 
7.58 
7.58 
8.03 
8.63 
8.63 

10.43 
11.10 
11.93 
11.93 
13.24 
13.24 
15.12 
15.12 
16.25 
16.25 
18.01 
18.72 
18.72 
23.52 
25.92 
45.48 

8.78 
B.78 
8.78 
8.78 
8.78 11.25 14.93 
8.78 11.25 14.93 
8.78 11.25 14.93 
8.78 11.25 14.93 
8.78 11.25 14.93 22.40 
8.78 11.25 14.93 22.40 
8.78 11.25 14.93 22.40 
8.78 11.25 14.93 22.40 
8.78 11.25 14.93 22.40 
9.00 11.70 16.28 24.42 
9.00 11.70 16.28 24.42 
9.53 12.38 16.43 24.65 

10.13 12.83 16.58 24.87 
10.13 12.B3 16.58 24.87 
11.85 13,65 16.73 25.10 
12.60 15.45 17.70 26.55 
13.43 16,43 19.65" 29.48 
13.43 16.43 19.65 29.48 
14.78 17.94 22.33 33.50 
14.78 17.94 22.33 33.50 
16.52 19.39 22.40 33.60 
16.52 19.39 22.40 ,33.60 
17.55 20.22 23.53 35.30 
17.55 20.22 23.53 35.30 
19.24 21.23 25.09 37.64 
20.22 21.90 25.92 38.88 
20.22 21.90 25.92 38.88 
25.02 26.70 30.48 45.72 
28.32 33.24 37.32 55.98 
47.88 50.52 57.48 86.22 
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TL Teflon capacitors are used in many military and industrial 
computer applications where the temperature range is beyond 
the capability of polystyrene and a relatively low loss capacitor 
is needed. Type TL teflon capacitors are screened to LEVEL C 
specifications shown on Flow Plan Page19.For higher reliability 
see type TA teflon. 

TL SPECIFICATIONS 
OPERATING TEMPERATURE -62'C to 125'C at full rated 
voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE ± 1% Max 
-55'C to 125'C 

STABILITY - Capacitance values measured at any two carre· 
sponding temperature points taken in five successive tempera· 
ture cycles shall be as follows: 

Range 
-10'C to 85'C 
-62'C to 125'C 

Retrace 
0.05% Max 
0.25% Max 

INSULATION RESISTANCE measured from terminal to terminal 
at rated voltage, and 5 minutes maximum charge time. For 
values greater than 1 mfd, allow an additional minute/mfd 
charge time. 

MINIMUM IR 
Range 25DC 55DC 85DC 105DC 125DC 

.001 to 0.1 mid 1,000,000 1,000,000 500,000 250,000 100,000 (in megohms) .-
Greater than 
0.1 mfd (in 
megohms + mfd) 

100,000 100,000 50,000 25,000 10,000 

DIELECTRIC ABSORPTION 0.1% Max at 2S'C 

DISSIPATION FACTOR 0.15% Max at 1KHz and 2S'C 

DIELECTRIC STRENGTH 200% of rated voltage 

CONSTRUCTION - Tellon dielectric, hermetically sealed, ex· 
tended metal film electrodes, leads isolated from case. Leads 
are solderable gold'plated nickel or tinned copper·weld as 
available Irom stock at time of shipment. 

SEAL TEST - 1 x 10.5 ATM·CC/SEC max leak rate. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3 

PRICES 1·6 

10% 5% 2% 1% V2% '1.% 
tol. tol. tol. tol. tol. tol. 
'K *J 'G 'F '0 *8 

.001 .235 .687 $3.00 $3.32 $3.92 $4.68 $6.00 $7.96 

.0012 .235 .687 3.00 3.32 3.92 4.68 6.00 7.96 

.0015 .235 .687 3.00 3.32 3.92 4.68 6.00 7.96 

.0018 .235 .687 3.00 3.32 3.92 4.68 6.00 7.96 

.002 .235 .687 3.00 3.32 3.92 4.68 6.00 7.96 

.0022 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.0027 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.0033 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.0047 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.005 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.0068 .235 .687 3.00 3.32 3.92 4.68 8.00 7.97 

.0082 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.01 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.012 .235 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.015 .312 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.018 .312 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.02 .312 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.022 .312 .687 3.00 3.32 3.92 4.68 6.00 7.97 

.027 .312 .687 3.24 3.50 4.04 4.80 6.24 8.68 

.033 .312 .687 3.24 3.50 4.04 4.80 6.24 8.68 

.039 .312 .687 3.32 3.73 4.28 5.08 6.60 8.76 

.047 .312 .687 3.49 3.94 4.60 5.40 6.84 8.84 

.05 .312 .687 3.49 3.94 4.60 5.40 6.84 8.84 

.056 .312 .813 3.65 4.23 5.56 6.32 7.28 8.92 

.068 .312 .813 3.75 4.62 5.92 6.72 8.24 9.44 

.082 .312 .937 4.76 5.52 6.36 7.16 8.76 10.48 

.1 .312 .937 4.76 5.52 6.36 7.16 8.76 10.48 

.12 .312 1.063 5.23 5.94 6.88 7.68 9.32 11.60 

.15 .312 1.063 5.23 5.94 6.88 7.68 9.32 11.60 

.2 0400 1.063 6.86 7.80 8.64 9.44 11.08 12.80 

.22 0400 1.063 6.86 7.80 8.64 9.44 11.08 12.80 

.27 .400 1.063 7.71 8.76 10.00 10.80 12.44 14.48 

.33 .500 1.125 7.71 8.76 10.00 10.80 1:!.44 14.48 

.39 .500 1.125 8.51 9.56 11.08 11.84 13.68 15.44 
047 .562 1.125 9.50 10.80 12.48 13.48 14.60 17.28 
.5 .562 1.125 9.50 10.80 12.48 13.48 14.60 17.28 

.562 1.125 11.90 14.00 15.68 16.68 17.80 20.32 

.61 1.375 13.73 15.60 17.28 18.88 22.16 24.88 

.67 1.875 2&.96 30.32 31.92 33.68 38.32 
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LEVEL "C" QUALITY ASSURANCE 
"TL" TEFLON CAPACITORS ARE 100% PROCESSED AND 

TESTED AS FOLLOWS: 

1. Mass spectrometer hermetic seal test per MIL·STD·202, 
Method 112, condition C, procedure lilA. 

2. Dielectric strength test at a minimum of 200% of rated 
voltage, lead to lead and leads to case. 

3. Insulation resistance at rated voltage and 2S'C. 
4. Capacitance tolerance at 1 KHz and 2S'C. 
5. Dissipation factor at 1 KHz and 25'C. 
6. Visual inspection for dimensions, marking, and packaging. 

INSULATION RESISTANCE 
10 , 

-' - -I'"--. -10' 

MEGOHMS X MFD(S) -I--- -UP 

TEMPERATURE oc 
25 50 75 lOa 125 

% - i--CAPACITANCE CHANGE WITH TEMPERATURE_ l-

+ I -0 

I r--- -
TEMPERATURE °c 

50 25 25 50 75 100 125 

% DISSIPATION FACTOR AT 1KHz 

O. I 

. 
TEMPERATUREo C 

50. 25 25 50 75 lOa 125 

PRICES 1·6 

5% 2% 1% 112% 
to1. tol. tol. tol. 
*J *G 'F '0 

.001 .235 .687 $3.32 $3.92 $4.68 $6.00 

.0012 .235 .687 3.32 3.92 4.68 6.00 

.0015 .235 .687 3.32 3.92 4.68 6.00 

.0018 .235 .687 3.32 3.92 4.68 6.00 
TL202 .002 .235 .687· 3.32 3.92 4.68 6.00 
TL222 .0022 ;235 .687 3.32 3.92 4.68 6.00 

lTL272 .0027 .235 .687 3.32 3.92 4.68 6.00 
1TL332 .0033 .235 .687 3.32 3.92 4,68 6.00 
1TL472 .0047 .235 .687 3.00 3.32 3.92 4.68 6.00 
lTL502 .005 .235 .687 3.00 3.32 3.92 4.68 6.00 
lTL682 .0068 .235 .687 3.00 3.32 3.92 4.68 6.00 
1TL822 .0082 .235 .687 3.00 3.32 3.92 4.68 6.00 
1TL103 .01 .235 .687 3.00 3.32 3.92 4.68 6.00 
1TL123 .012 .235 .687 3.00 3.32 3.92 4.68 6.00 
1TL153 .015 .312 .687 3.00 3.32 3.92 4.68 6.00 
1TL183 .018 .312 .687 3.00 3.32 3.92 4.68 8.00 
lTL203 .02 .312 .687 3.00 3.32 3.92 4.68 6.00 
1TL223 .022 .312 .687 3.00 3.32 3.92 4.68 6.00 
lTL273 .027 .312 .813 3.24 3.50 4.04 4.80 6.24 
lTL333 .033 .312 .813 3.24 3.50 4.04 4.80 6.24 
1TL393 .039 .312 .813 3.32 3.73 4.28 5.08 6.60 
lTL473 .047 .400 .813 3.49 3.94 4.60 5.40 6.84 
1TL503 .05 .400 .813 3.49 3.94 4.60 5.40 6.84 
1TL563 .056 0400 .813 3.65 4.23 5.56 6.32 7.28 
1TL683 .068 .400 .813 3.75 4.62 5.92 6.72 8.24 
1TL823 .082 .400 1.063 4.76 5.52 6.36 7.16 8.76 
1TL104 .1 .400 1.063 4.76 5.52 6.36 7.16 8.76 
1TL124 .12 .400 1.063 5.23 5.94 6.88 7.68 9.32 
1TL154 .15 .500 1.125 5.23 5.94 6.88 7.68 9.32 
1TL204 .2 .562 1.125 6.86 7.80 8.64 9.44 11.08 
HL224 .22 .562 1.125 6.86 7.80 8.64 9.44 11.08 
1TL274 .27 .562 1.125 7.71 8.76 10.00 10.80 12.44 
1Tt334 .33 .562 1.125 7.71 8.76 10.00 10.80 12.44 
1T 394 .39 .562 1.125 8.51 9.56 11.08 11.84 13.68 
1TL474 .47 .670 1.375 9.50 10.80 12.48 13.48 14.60 
1TL504 .5 .670 1.375 9.50 10.80 12.48 13.48 14.60 

.670 1.875 11.90 14.00 15.68 16.68 17.80 

.670 1.875 15.60 17.28 18.88 22.16 
1.0 1.875 26.96 30.32 31.92 33.68 

114% 
tol. 
'8 

$7.96 
7.96 
7.96 
7.96 
7.96 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
7.97 
8.68 
8.68 
8.76 
8.84 
8.84 
8.92 
9.44 

10.48 
lD.48 
11.60 
11.60 
12.80 
12.80 
14.48 
14.48 
15.44 
17.28 
17.28 
20.32 
24.88 
38.32 
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TU Teflon foil capacitors are unexcelled for high insula
tion resistance, low dielectric absorption and low dissi
pation factor over a wide temperature range. The TU 
capacitors are reliability screened per LEVEL "B" shown 
on Flow Plan Page 19; however, specials are available 
with Level "An screening. We can also supply very high 
quality custom capacitors in any value from 100 Pf to 
100 MFD and at higher voltages for research or produc
tion applications. 

TU SPECIFICATIONS 

OPERATING TEMPERATURE - 62°C to 125°C at full 
rated voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

+0.8% Max at 
+0.6% Max at 
+0.3% Max at 
+0.2% Max at 

-55°C 
-25°C 
-lOoC 

O°C 

0.0% Reference at 25°C 
-0.2% Max at 55°C 
-0.5% Max at 85°C 
-0.8% Max at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five suc
cessive temperature cycles shall be as follows: 

Range Retrace 
-10°C to 85°C 0.05% Max 
-62°C to 125°C .25% Max 

INSULATION RESISTANCE measured from terminal to 
terminal at rated voltage, and 5 minutes maximum 
charge time. For values greater than 1 mfd, allow an 
additional minute/mfd charge time. 

MINIMUM IR 
Range 25·C 55·C 85·C 105°C· 125·C 

.001 to 0.1 
mfd (in 
megohms) 

10,000,000 5,000,000 3,000,000 1,500,000 300,000 

Greater than 
0.1 mfd 1,000,000 500,0'00 300,000 150,000 30,000 (in megohms 
+ mfd) 

DIELECTRIC ABSORPTION -0.01 % Max at 25°C. 

DISSIPATION FACTOR-0.005% Max as 1KHz and 25°C 

DI.ELECTRIC STRENGTH - 200% of .rated volts. 

CONSTRUCTION - Teflon dielectric, extended foil elec
trodes, hermetically sealed, leads isolated from case, 
leads are nickel, gold-plated, per Mil Std 1276 Type N2. 

SEAL TEST -1 x 10-6 ATM-CC/SEC Max leak rate. 

ENVIRONMENTAL - Capacitors shall be capable of 
meeting all applicable requirements of MIL-C-39022/9A 
including high frequency vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3 

PRICES 1-6 

5% 2% 1% '12% '1.% 0.1% 
tol. tol. tol. tol. tol. tol. 
'IN 'GN 'FN 'ON 'BN 'AN 

HU102 .001 .235 .813 $4.59 $5.10 $5.70 $7.50 $9.95 $15.00 
HU202 .002 .235 .813 4.59 5.10 5.70 7.50 9.95 15.00 
1 TU502 .005 .235 .813 4.59 5.10 5.70 7.50 9.95 15.00 
HU103 .01 .235 .813 4.59 5.10 5.70 7.50 9.95 15.00 
lTU153 .015 .312 .813 4.86 5.40 6.00 7.75 9.95 15.50 
HU223 .022 .312 .813 5.13 5.70 6.30 8.35 9.95 16.70 
HU333 .033 .400 .813 5.61 6.23 7.20 8.95 10.85 17.90 
HU393 .039 .400 1.063 5.94 6.60 7.50 9.60 11.80 19.20 
lTU4~ .047 .400 1.063 5.94 6.60 7.50 9.60 11.80 19.20 
HU5 .05 .400 1.063 6.21 6.90 7.80 9.90 12.10 19.80 
HU683 . 068 .400 1.063 . 7.52 8.35 9.50 11.50 13.10 23.00 
HU104 .1 .562 1.125 8.91 9.90 10.75 12.75 14.95 25.50 

.15 .562 1.375 9.99 11.10 12.00 14.00 16.00 28.00 

.22 .562 1.875 12.51 13.90 14.90 16.85 18.80 33.70 

.33 .670 1.875 15.08 16.75 17.75 19.75 2l·60 39.50 

.47 .750 1.875 18.75 20.83 21.95 23.95 2 .85 47.90 

.5 .750 1.875 18.75 20.83 21.95 23.95 25.85 47.90 
1.0 1.00 2.250 28.13 31.25 32.93 35.93 38.18 71.86 
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LEVEL "B" QUALITY ASSURANCE 

"Tun TEFLON CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

1. Stabilization by temperature cycling from -62°C to 125°C, 
5 cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL-STD·202, 
Method 112, condition <C. procedure III A. 

3. Dielectric strength test at a minimum of 200% of rated volt-
age, lead to lead and leads to case. 

4. Insulation resistance at rated voltage and 25°C. 
5. Capacitance tolerance at 1KHz and 25°C. 
6. Dissipation factor at 1KHz and 25°C. 
7. Visual Inspection for dimensions, rn"rk'in'g, and packaging. 
8. Traceability to production and test records by permanent 

marking of parts with lot control number. 
9. Process and inspection data is maintained on file per NPC-

200-3 and Mil-Q-9858 quality control standards. 

INSULATION. RESISTANCE 

10 5 MEGOHMS X MFD(S) 

TEMPERATURE oc 
25 50. 75 100 125 

% r--'-- CAPACITANCE CHANGE WITH TEMPERATURE 

+1 i"'--
o -- --1 

TEMPERATURE ·c 
-50 -25 o 25 50 75 100 125 

% DISSIPATION FACTOR AT 1KHz 

0.1 

o 

TEMPERATURE ·C 

-50 -25 o 25 50 75 100 125. 

PRICES 1-6 

5% 2% 1% 112% 114% 0.1% 
tol. tol. tol. tal. tol. tol. 
'IN 'GN 'FN 'ON 'BN 'AN 

2TU102 .813 $4.59 $5.10 $5.70 $7.50 $9.95 
2TU202 .813 4.59 5.10 5.70 7.50 9.95 
2TU502 .813 4.59 5.10 5.70 7.50 9.95 
2TU103 .813 4.59 5.10 5.70 7.50 9.95 
2TU153 .813 4.86 5.40 6.00 7.75 9.95 
2TU223 .813 5.13 5.70 6.30 8.35 9.95 
2TU333 1.063 5.61 6.23 7.20 8.95 10.85 
2TU393 1.063 5.94 6.60 7.50 9.60 11.80 
2TU473 1.063 5.94 6.60' 7.50 9.60 11.80 
2TU503 1.063 6.21 6.90 7.80 9.90 12.10 
2TU683 1.125 7.52 8.35 9.50 11.50 13.10 
2TU104 1.375 8.91 9.90 10.75 12.75 14.95 
2TU154 1.875 9.99 11.10 12.00 14.00 16.00 
2TU224 1.875 12.51 13.90 14.90 16.85 18.80 
2TU334 1.875 15.08 16.75 17.75 19.75 21.60 
2TU474 2.250 18.75 20.83 21.95 23.95 25.85 
2TU504 .5 1.00 2.250 18.75 20.83 21.95 23.95 25.85 
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TF Teflon foil capacitors are extremely low loss capaci· 
tors for use over a wide temperature range. The TF 
capacitors are reliability screened per LEVEL "C" shown 
on Flow Plan Page 19. Custom capacitors can be fur· 
nished with special values, higher voltage ratings and 
special case configuration. See Type TU for higher, 
Level "B" reliability. 

TF SPECIFICATIONS 

OPERATING TEMPERATURE 

-G2°C to 125°C at full rated voltage. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

25°C reference ± 1.2% maximum from -G2°C to 125°C. 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five suc· 
cessive temperature cycles shall be as follows: 

Range 

-10°C to 85°C 
-----fj2°C to 125°C 

Retrace 

0.1% Max 
0.25% Max 

INSULATION RESISTANCE measured from terminal to 
terminal at rated voltage, and 5 minutes maximum 
charge time. For values greater than 1 nifd, allow an 
additional minute/mfd charge time. 

MINIMUM IR 
Range 250 e 55°e 85°e 1050 e 125°e 

.001 to 0.1 mfd 3,000,000 2,000,000 1,000,000 500,000 100,000 (in megohms) 

Greater than 
0.1 mfd (in 
megohms + mfd 

300,000 200,000 100,000 50,000 10,000 

DIELECTRIC ACSORPTION - 0.03% at 25°C 

DISSIPATION FACTOR - 0.02% Max at 1KHz and 25°C 

DIELECTRIC STRENGTH - 200% of rated volts 

CONSTRUCTlON- "FEP" teflon dielectric film, extended 
foil electrodes, hermetically sealed with leads isolated 
from case, leads are tinned copperweld. 

SEAL TEST -1 x 10·s ATM·CCjSEC max leak rate. 

ENVIRONMENTAL - Capacitors shall be capable of 
meeting all applicable requirements of MIL·C-39022/9A 
including high frequency vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3 
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Catalog F 

10' 
MEGOHMS X MFD(S) 

I I 
I I TEMPERATURE 0c 

25 50 75 100 125 

% CAPACITANCE CHANGE ~'{n:H TEMPERATURE 

+ 1 :--b, --o 

1 - ~ 
TEMPERATURE 0':; 

50 25 o 25 50 75 100 125 

0 
DISSIPATION FACTOR AT 1KHz 

o. 1 

a 
I 
I TEMPERATURE °c 

-50 -25 a 25 50 75 100 125 

PRICES 1-6 

10% 5% 2% 1% '12% v.% 
tol. tol. tol. tol. tol. tol. 
*K *J *G *F *D *0 

1 TF1 02 .001 .235 .813 $2.99 $3.32 $3.92 $4.68 $6.00 $9.36 
1TF202 .002 .235 .813 2.99 3.32 3.92 4.68 6.00 9.36 
1TF502 .005 .235 .813 2.99 3.32 3.92 4.68 6.00 9.36 
1TF682 .0068 .235 .813 2.99 3.32 3.92 4.68 6.00 9.36 
1TF103 .01 .312 .813 2.99 3.32 3.92 4.68 6.00 9.36 
HF153 .015 .312 .813 2.99 3.32 3.92 4.68 6.00 9.36 
1TF203 .02 .312 .813 2.99 3.32 3.92 4.68 6.00 9.36 
1TF223 .022 .312 1.063 2.99 3.32 3.92 4.68 6.00 9.36 
1TF303 .03 .400 1.063 2.99 3.32 3.92 4.68 6.00 9.36 
HF333 .033 .400 1.063 3.15 3.50 4.50 5.50 6.90 11.00 
1TF393 .039 .400 1.063 3.15 3.50 4.50 5.50 6.90 11.00 
1TF473 .047 .400 1.063 3.38 3.75 4.75 5.75 7.15 11.50 
1TF503 .05 .400 1.063 3.38 3.75 4.75 5.75 7.15 11.50 
1TF683 .068 .562 1.125 3.60 4.00 5.00 6.00 7.40 12.00 
1TF104 .1 .562 1.375 3.83 4.25 5.28 6.25 7.65 12.50 
HF154 .15 .562 1.875 4.28 4.75 5.55 6.45 8.25 12.90 
HF204 .2 .670 1.875 4.91 5.45 6.10 6.60 8.80 13.20 
HF224 .22 .670 1.875 5.00 5.55 6.20 6.75 9.05 13.50 
HF334 .33 .750 1.875 5.49 6.10 6.75 7.41 9.65 14.82 
HF474 .47 .750 1.875 6.48 7.20 8.10 8.75 11.30 17.50 
1TF504 .5 .750 1.875 6.48 7.20 8.10 8.75 11.30 17.50 
1 TF1 05 1.0 1.0 2.25 9.09 10.10 11.11 12.22 14.85 24.44 

Bathtub Case 
1TF205 2.0 2x2x 11.125 18.00 19.00 20.80 22.50 26.00 45.00 

LEVEL "C" QUALITY ASSURANCE 
"TF" TEFLON CAPACITORS ARE 100% PROCESSED AND TESTED AS FOLLOWS: 

1. Stabilization by temperature cycling from -62°C to 1 25°C, 
5 cycles minimum. 

2. Mass spectrometer herm.etic seal per MIL·STD-202, Method 112, 
condition C, procedure nr A. 

3. Dielectric strength test at a minimum of 200% of rated voltage, 
lead to lead and leods to case. 

4. Insulation resistance at rated voltage and 25°C. 
5. '"Copacitance tolerance at 1 KHz and 25°C. 

6. Dissipotion factor at 1 KHz ond 25°C. 

7. Visual inspection for dimensions, marking, and packaging. 

8. Traceability fo production and test records by permanent marking 
of parts with lot control number. 

9. Process and inspection data is maintained on file per NPC-200-3 
and MiI-Q-9858 qualify control standards. 

eemJ 1971 See YELLOW SECTION for Local Offices, Phones 2361 
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Catalog F 

NEV\T 
Our 30 volt 03PL and 50 volt 05PL capacitors are 
now available per MIL-C-39022/9A as CHROIB 
and CHROIE styles. See catalog pages 1 and 2. 

Our 100 volt, 200 volt, and 400 volt PL Polycarbonte capacitors are 
now being tested for eventual qualification to MIL-C-39022/9A. After 
completion of qualification for the 100 volt and higher ratings, our 
PL catalog specifications will be revised to conform to MIL-C-39022/ 
9A. For further information concerning equivalent CRC part numbers 
per MIL-C-39022/9A, please contact our sales office. 

PL SPECIFICATIONS 
OPERATING TEMPERATURE -62°e to 100DC at full rated 
voltage. Derate linearly from lOO°C to 50% of rated volt
age at 125DC. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 

-1.5% Max. at -55°C 
-0.5% Max. at -25°C 
-0.35% Max. at -10DC 
-0.25% Max. at O°C 

0.0% Reference at 25°C 
+0.2% Max. at 55°C 
+0.5% Max. at 85°C 
+1.0% Max. at 125°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five succes· 
sive temperature cycles shall be as follows: 

Range Retrace 
-lODC to 85DC 0.05% Max. 
--62DC to 125DC 0.25% Max. 

10' 

10 , 

10' 

% 

+ 1 

a 

1 

INSULATION RESISTANCE measured from terminal to % 
terminal at rated voltage, and 5 minutes maximum 
charge time. For values greater than 1 mfd, allow an o. 
additional minute/mfd charge time. 

MINIMUM IR TYPE 03PL, OSPL, lPL 
Range 25°C 55°C 85°C 105°C 125°C 

.001 to 0.1 mfd 3,000,000 2,000,000 1,000,000 300,000 10,000 (in megohms) 

Greater than 
0.1 mfd (In 
megohms + mfd) 

300,000 200,000 100,000 30,000 1,000 

MINIMUM IR TYPE 2PL, 4PL 
Range 25°C 55°C 85°C 105°e 1250 e 

.001 to 0.1 mfd 
4,000,000 2,500,000 500,000 200,000 10,000 (in megohms) 

Greater than 
0.1 mfd (In 
megohms + mfd) 

400,000 250,000 50,000 20,000 1,000 

DIELECTRIC ABSORPTION - 0.2% Max. at 25DC. 

DISSIPATION FACTOR - 0.2% max at 1 KHz and 25DC. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 200% of rated volts. 

CONST.RUCTION - Polycarbonate dielectric, extended 
metal film electrodes, hermetically sealed, leads isolated 
from case. Leads may be tinned copperweld or gold
plated nickel per Mil Std 1276 type N2. 

SEAL TEST -1 x 10--<1 ATM-CC/SEC Max leak rate. 

ENVIJ~ONMENTAL - Capacitors shall meet all applicable 
requirements of MIL-C-39022/9A. 

FOR ADDITIONAL DETAILS SEE PAGES; 1,2,3, 12, 13, 14, 15, 16, 17 

5 

a 

INSULATION RESISTANCE --- - f----MEGOHMS X MFD(S) - r-- -I --I I TEMPERATURE C 

25 50 75 100 125 

CAPACITANCE CHANGE WITH TEMPERATURE 

--
./'/ 
/"" 

TEMPERATURE 0c 
-50 -25 a 25 50 75 100 125 

01 SIPATION FACT ~R AT 1KHz - - r-- --::::: 

TEMPERATURE DC 

-50 -25 a 25 50 75 100 125 

LEVEL "B" QUALITY ASSURANCE 
"PL" Polycarbonate Capacitors are 100% processed and tested 
as follows: 

1. Stabilization by temperature cycling from -62°C to 
125°C, 5 cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL-STD-
202, Method 112, condition C, procedure lilA. 

3. DC Dielectric Strength-apply 200% of rated DC 
from lead to lead and leads to case for one minute. 

3A. AC Dielectric Strength-apply 100 Hz square wave 
from lead to lead at a minimum peak to peak volt
age of 3 x rated .DC voltage for one minute. 

4. Insulation resistance at rated voltage and 25°C. 

5. Capacitance tolerance at 1 KHz and 25°C. 

6. Dissipation factor at 25°C. 

7. Visual inspection for dimensions, marking, and 
packaging. 

8. Traceability to production and test records by per
manent marking of parts with .Iot control number. 

9. Process and inspection data is maintained on file 
per NPC-200-3 and MIL-Q-9858 quality control stan
dards. 
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SEC 1500 . CAPACITORS 

'AAr PL POLYCARBONATE 4Ar 
COMPONEN,T 

I PAGE 12 
'/:'.:.>: . RESEARCH ...._ ............... ".a."h'!: 

.... <:::.':;::,:; .. AC TESTED CAPACITORS MJL'}C,: .•. ,39 a?2!,~ ",Catalog F 
'<"." 

<;';<\".,.:">?"". 

:',;;~VOLT PL 
1·6 

'. 100 VOLT PL I 
:'~AOD.TOLERANCE LETTER PRICES * ADD TOLERANCE LEmR PRICES 1·6 

. AfTER PART NO. . AFTER PART NO. 
b 10% 5% 2% 1% '12% '14% 10% 5% 2% 1% '12% '14% 

Part~o. }I;MFD ±.01 ±.03 tol. . tol. tol. tol . tol. tol. PartNo. MFD ±.01 ±.03 tol. tol. tol. tol. tol. tol. 
i :.: ,,~ Dlam. Length *KN *IN *ON *FN *ON *BN DIm Length *K *J *0 *F *0 *B 

03PLt02 .001 .170 .500 $3.74 $4.15 $4.90 $5.85 $7.50 $9.80 lPL102 .001 .170 .500 $3.38 $3.75 $4.50 $5.50 $6.90 $9.00 
03PL122 .0012 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL122 .. 0012 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL152 .0015 .170 .500 3.74 4.15 4.90' 5.85 7.50 9.80 lPL152 .0015 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PLt82 .0018 :170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL182 .0018 . 170 .500 . 3.38 3.75 4.50 5.50 6.90 9.00 
03PL202 .002 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL202 .002 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL222 .0022 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL222 .0022 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL272 .0027 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL272 .0027 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL332 .0033 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL332 .0033 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL472 .0047 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL472 .0047 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL502 .005 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL502 .005 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 
03PL682 .0068 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL682 .0068 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL822 .0082 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 1 PL822 .0082 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL103 .01 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPLl03 .01 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL123 .012 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL123 .012 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 
o3PL153 .015 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL153 .015 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL183 .018 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL183 .018 .193 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL203 .02 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL203 .02 .193 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL223 .022 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 lPL223 .022 .193 .687 3.38 3.75 4.50 5.50 6.90 9.00 
o3PL273 .027 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 lPL273 .027 .193 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL333 .033 .170 .562 3.74 ·4.15 4.90 5.85 7.50 9.80 1 PL333 .033 .193 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL393 :039 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 1 PL393 .039 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL473 .047 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 lPL473 .047 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL503 .05 .170 .~62 3.74 4.15 4.90 5.85 7.50 9.80 1 PL503 .05 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL563 .056 .170 . 62 3.74 4.15 4.90 5.85 7.50 9.80 1 PL563 .056 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
03PL683 .068 .170 .687 3.74 4.15 4.90 5.85 7.50 9.80 1 PL683 .068 .235 .813 3.38 3.75 4.50 5.50 6.90 9.00 
03PL823 .082 .170 .687 3.74 4.15 4.90 5.85 7.50 9.80 1 PL823 .082 .312 .687 3.51 3.90 4.60 5.60 7.10 9.20 
03PL104 .1 .193 .. 687 3.83 4.25 4.95 5.90 7.60 9.90 lPLlo4 .1 .312 .687 3.51 3.90 4.60 5.60 7.10 9.20 
o3PL124 .12 .193 .687 3.93 4.37 5.05 6.00 7.80 10.10 lPL124 .12 .312 .687 3.65 4.05 4.70 5.70 7.15 9.40 
o3PL154 .15 .235 .562 3.93 4.37 5.05 6.00 7.80 10.10 lPL154 .15 .312 .813 3.65 4.05 4.70 5.70 7.15 9.40 
o3PL204 .2 .235 .687 4.01 4.46 5.15 6.15 8.05 10.30 1 PL204 .2 .312 .813 3.69 4.10 4.75 5.75 7.15 9.50 
O3PL224 .22 .235 .687 4.01 4.46 5.15 6.15 8.05 10.30 1 PL224 .22 .312 .813 3.69 4.10 4.75 5.75 7.15 9.50 
O3PL274 .27 .235 .687 4.32 4.80 5.60 6.60 8.40 11.20 lPL274 .27 .312 1.063 3.74 4.15 4.75 5.75 7.15 9.50 

03PL334 .33 .235 .687 4.43 4.92 5.75 6.75 8.55 11.50 lPL334 .33 .312 1.063 3.92 4.36 4.90 5.90 7.20 9.60 
o3PL394 .39 .235 .687 4.76 5.29 6.20 7.20 9.10 12.40 lPL394 .39 .400 1.063 3.92 4.39 5.10 5.95 7.40 10.20 
03PL474 .47 .312 .687 4.76 5.29 6.20 7.20 9.10 12.40 lPL474 . .47 .400 1.063 3.95 4.39 5.10 5.95 7.40 10.20 
03PL504 .5 .312 .687 4.76 5.29 6.20 7.20 9.10 12.40 lPL504 .5 .400 1.063 3.95 4.39 5.10 5.95 7.40 10.20 

03PL684 .68 .312 .687 4.94 5.49 6.50 7.50 9.40 13.00 lPL684 .68 .500 1.125 4.07 4.52 5.25 6.13 7.50 10.51 
03PL824 .82 .312 .813 5.09 5.65 6.80 7.80 9.75 13.60 1 PL824 .82 .500 1.125 4.22 4.69 5.32 6.32 7.60 10.64 
03PL105 1.0 .312 .813 5.20 5.78 7.40 8.40 10.30 14.80 lPL105 1.0 .562 1.125 4.22 4.69 5.32 6.32 7.60 10.64 
03PL155 1.5 .400 .813 6.21 6.90 7.95 8.95 10.95 15.90 lPL155 1.5 .562 1.375 4.67 5.19 5.95 6.95 8.05 11.90 

03PL205 2.0 .400 .813 6.69 7.43 8.60 9.60 11.65 17.20 lPL205 2.0 .670 1.375 4.91 5.45 6.50 7.50 8.50 13.00 
03PL305 3.0 .400 1.063 7.74 8.60 9.65 10.65 12.70 19.30 1 PL305 3.0 .670 1.875 5.36 5.95 6.98 7.98 8.98 13.96 
03PL405 4.0 .400 1.375 8.78 9.75 10.80 11.80 13.85 21.60 lPL405 4.0 .75 1.875 5.90 6.55 7.65 8.25 9.35. 15.30 
03PL505 5.0 .500 1.375 9.85 10.95 12.50 13.50 15.55 24.48 lPL505 5.0 .75 1.875 6.32 7.02 B.12 9.20 10.30 1&.24 

03PL805 8.0 .562 1.375 12.15 13.50 15.60 16.85 18.25 28.19 1 PLB05 8.0 1.0 2.375 0.26 9.10 10.50 11.05 12.95 21.00 
03Pll06 10.0 .562 1.375 15.17 16.85 18.95 19.95 21.05 31.10 1 PLI 06 10.0 1.0 2.375 8.26 9.18 10.50 11.85 12.95 21.00 
03PL156 15.0 .562 1.875 17.55 19.50 21.60 23.60 27.70 34.82 
03PL206 20.0 .670 1.875 19.71 21.90 25.00 21.00 31.10 42.10 200 VOLT PL .. 

50 VOLT PL 
. 'ADD TOLERANCE lETTER 

" ... ' PRICES 1·6 
ArnR PART NO • . ':. 

"ADD TOLERANCE LEmR PRICES 1·6 
r.tFD 

10% 5% 2% 1% '12% '14% 
AFTER PAUT NO. !'art No," .±"il1 ±.03. tol. tol. tol. tol. tol. tol. 

10% 5% 2% 1% V2% '14% ,Dlam. L1IiIgtb *K *J *0 *F "D *B 
Part No. MFD ±.01 ±.03 tol. tor: tol. tol. tol. tol. 2PL102 .001 .170 .562 $3.38 $3.75 $4.50 $5.50 $8.90 $9.00 

Dlam. Length 'oK *J *0 *F *D *B 2PL202 .002 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 
05PL102 .001 .170 .500 $3.74 $4.15 $4.90 $5.85 $7.50 $9.80 2PL502 .005 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 
05PL122 .0012 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PLt03 .01 .193 .562 3.38 3.75 4.50 5.50 6.90 9.00 
05PL152 ~gm .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL153 .015 .235 .562 3.38 3.75 4.50 5.50 6.90 9.00 
05PL182 .170 .500 3.74 4.15 4.90 5.B5 7.50 9.80 2PL223 .022 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
05PL202 .002 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL333 .033 .312 .687 3.38 3.75 4.50 5.50 6.90 9.00 
05PL222 .0022 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL473 .047 .312 .687 3.38 3.75 4.50 5.50 6.90 9.00 
05PL272 .0027 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL503 .05 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL332 .0033 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL683 .068 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL472 .0047 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PLlo4 .10 .312 .813 3.51 3.90 4.60 5.60 7.10 9.20 
05PL502 .005 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PLt54 .15 .400 1.063 3.65 4.05 4.70 5.70 7.15 9.40 
05PL682 .0068 .170 .500 3.74 4.15 4.90 5.85 7.50 9.80 2PL224 .22 .400 1.375 3.69 4.10 4.75 5.75 7.15 9.50 
05PL822 .0082 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL334 .33 .500 1.375 3.92 4.36 4.90 5.90 7.20 9.60 
05PLt03 .01 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL474 .47 .500 1.375 3.95 4.39 5.10 5.95 7.40 10.20 
05PL123 .012 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL504 .50 .500 1.375 3.95 4.39 5.10 5.95 7.40 10.20 
05PL153 .015 .170 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL105 1.0 .562 1.875 4.22 4.69 5.32 6.32 7.60 10.64 
05PL183 .018 .193 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL155 1.5 .670 1.875 4.67 5.19 '5.95 6.95 8.05 11.90 
05PL203 .02 .193 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL205 2.0 .750 1.875 4.91 5.45 6.50 7.50 8.50 13.00 
05PL223 .022 .193 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL255 2.5 .750 1.875 5.16 5.72 8.83 7.88 8.93 13.85 
05PL273 .027 .193 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL305 3.0 1.00 1.875 5.36 5.95 6.98 7.98 8.98 13.96 
05PL333 .033 .193 .562 3.74 4.15 4.90 5.85 7.50 9.80 2PL405 4.0 1.00 2.375 5.90 6.55 7.65 .8.25 9.35 19.30 
05PL393 .039 .170 .687 3.74 4.15 4.9.0 5.85 7.50 9.80 

*A~gJ.~~I~EIl·:· . 05PL473 .047 .170 .687 3.74 4.15 4.90 5.85 7.50 9.80 
05PL503 .05 .170 .687 3.74 4.15 4.90 5.85 7.50 9.80 PRICES 1·6 
05PL563 .056 .193 .687 3.74 4.15 4.90 5.85. 7.50 9.80 . AFTER· PART Nil. . .,. 
05PL683 .068 .193 .687 3.74 4.15 4.90 5.85 7;50 9.80 : .... ". 10% 5% 2% 1% '12% '14% 05PL823 .082 .193 .813 3.74 4.15 4.90 5.85 7.50 9.80 PartHo. MFII . ±JI1 . :±.oi tol. tol. tol. tol. tol. tol. 
05PLlo4 .1 .193 .813 3.83 4.25 4.95 5.90 7.60 9.90 ID .... · tength *K *J *0 *F . *D *B 
05PL124 .12 .235 .687 3.93 4.37 5.05 6.00 7.80 10.10 
05PL154 .15 .235 .687 3.93 4.37 5.05 6.00 7.80 10.10 4PL102 .001 .193 .562 $3.38 $3.75 $4.50 $5.50 $8.90 $9.00 

4PL202 .002 .193 .562 3.38 3.75 4.50 5.50 8.90 9.00 
05PL204 .2 .235 .813 4.01 4.46 5.15 6.15 8.05 10.30 4PL502 .005 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
05PL224 .22 .235 .813 4.01 4.46 5.15 6.15 8.05 10.30 4PLt03 .01 .235 .687 3.38 3.75 4.50 5.50 6.90 9.00 
05PL274 .27 .312 .687 4.32 4.80 5.60 6.60 8.40 11.20 

4PL153 .015 .235 .813 3.75 4.50 5.50 6.90 9.00 
05PL334 .33 .312 .687 4.43 4.92 5.75 6.75 8.55 11.50 

3.38 
4PL223 .022 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 

05PL394 .39 .312 .813 4.76 5.29 6.20 7.20 9.10 12.40 4PL273 .027 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05Pl474 .47 .312 .813 4.76 5.29 6.20 7.20 9.10 12.40 4PL333 .033 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL504 .5 .400 .813 4.76 5.29 6.20 7.20 9.10 12.40 

4PL393 .039 .312 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL684 .68 .400 .813 4.94 5.49 6.50 7.50 9.40 13.00 4PL473 .047 .400 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL824 .82 .400 1.063 5.09 5.65 6.80 7.80 9.75 13.60 4PL503 .05 .400 .813 3.38 3.75 4.50 5.50 6.90 9.00 
05PL105 1.0 .400 1.063 5.20 5.78 7.40 8.40 10.30 14.80 4PL683 .068 .400 .813 3.38 3.75 4.50 5.50 6.90 . 9.00 
05PL155 1.5 .400 1.063 6.21 6.90 7.95 8.95 10.95 15.90 4PL823 .082 .400 1.063 3.51 3.90 4.60 5.60 7.10 9.20 
05PL205 2.0 .500 1.125 6.69 7.43 8.60 9.60 11.65 17.20 4PL104 .10 .400 1.063 3.51 3.90 4.60 5.60 7.10 9.20 
05PL305 3.0 .500 1.375 7.74 8.60 9.65 10.65 12.70 19.30 4PL154 .15 .400 1.375 3.65 4.05 4.70 5.70 7.15 9.40 
05PL405 4.0 .562 1.375 8.78 9.75 10.80 11.80 13.85 21.60 4PL224 .22 .500 1.375 3.69 4.10 4.75 5.75 7.15 9.50 
05PLS05 5.0 .670 1.375 9.85 10.95 12.50 13.50 15.55 24.48 4PL334 .33 .562 1.375 3.92 4.36 4.90 5.90 7.20 9.60 
05PLB05 8.0 .670 1.875 12.15 13.50 15.60 16.85 18.25 28.19 4PL474 .47 .562 1.875 3.95 4.39 5.10 5.95 7.40 10.20 
05PL106 10.0 .670 1.875 15.17 16.85 18.95 19.95 21.05 31.10 4PL504 .50 .562 1.875 3.95 4.39 5.10 5.95 7.40 10.20 

4PLl05 1.0 .750 1.875 4.91 5.45 8.50 7.50 •• 50 13.00 
4PL205 2.0 1.00 2.375 5.86 6.51 7.48 8.18 9.15 14.96 

eem/1971 See YELLOW SECTION for Local OffIces, Phones 2363 



NEW Our 50 volt D5PK capacitors are now available 
per MIL-C-39D22/9A as CHROID style, See cata
log pages 1 and 2. 

Our 100 volt, 200 volt, and 400 volt PK Polycarbonate capacitors 
are now being tested for eventual qualification to MIL-C-39022/9A. 
After completion of qualification for the 100 volt and higher 
ratings, our PK catalog specifications will be revised to con
form to MIL-C-39022/9A. For further information concerning the 
equivalent CRC part numbers per MIL-C-39022/9A, please con
tact our sales office. 

PK SPECIFICATIONS 
OPERATING TEMPERATURE 
-62°C to 100°C at full rated voltage. Derate linearly from 
100°C to 50% of rated voltage at 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE-
25°C Reference 

-0.75% ±0.25% at _55°C 
-0:35% ±0.15% at _25°C 
-0.25% ±0.15% at _10°C 
-0.15% ±0.1% at O°C 

STABILITY 

+0.05% ±0.1 % at 55°C 
+0.15% ±0.15% at 85°C 
+0.25% ±0.25% at 125°C 

Capacitance values measured at any two corresponding tem
perature points taken in five successive temperature cycles 
shall be as follows: 

Range 
_10°C to 85°C 
_62°C to 125°C 

Retrace 
0.03% Max 

0.2% Max 

INSULATION RESISTANCE - measured from terminal to ter
minal at rated voltage, and 5 minutes maximum charge time. 
For values greater than 1 mfd, allow an additional minute/mfd' 
charge time 

MINIMUM IR 
Range 25°C 55°C 85·C 105°C 125·C 

.001 to 0.1 mfd 
(In megohms) 3,000,000 2,000,000 1,000,000 300,000 20,000 

Greater than 
2,000 0.1 mfd (in 300,000 200,000 100,000 30,000 

megohms -+- mfdl 

DIELECTRIC ABSORPTION - 0.2% Max at 25°C. 

DISSIPATION FACTOR - 0.2% max at 1 KHz and 25°C. Values 
greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 200% of rated voltage. 

CONSTRUCTION - Polycarbonate dielectric, hermetically sealed, 
'extended metal ,film ,electrodes, leads. isolated from case, 
leads may be tinned copperweld or nickel, gold plated per 
Mil-Std 1276, Type N2. 
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PK Polycarbonate Capacitors are high reliability screened per 
LEVEL "A" shown on Flow Plan Page1::1and are in widespread 
use in space and other critical applications. All capaCitors re
ceive a high stress AC square wave voltage of approximately 
300% higher peak to peak voltage than their DC ratings for 
additional screening purposes. The PK capacitors are available 
in all the voltage ratings and case sizes listed for Type PL 
Polycarbonate CapaCitors on Page 12. Contact us for special 
capacitors selected for zero TC ±30 PPM from _10°C to 125°C 
in these same case sizes. . 

LEVEL "An QUALITY ASSURANCE 
PK Polycarbonate Capacitors are 100% processed 

and tested as follows: 

RELIABILITY SCREENING 
1. Stabilization by temperature cycling from _62°C to 125°C, 

5 cycles minimum. 
2. Mass spectrometer hermetic seal test per MIL-STD·202, 

Method 112, condition C. procedure lIlA. 
3. DC dielectric strength-apply 200% of rated DC from lead 

to lead and from leads to case for one minute. 
3A. AC dielectric strength-apply 100 Hz square wave from lead 

to lead at a minimum peak to peak voltage of 3 x rated 
DC voltage for one minute. ' 

4. Insulation resistance at rated voltage and 25°C. 
5. Capacitance tolerance at 1 KHz and 25°C. 
6. Dissipation factor at 25°C. 

POWER AGING AND STABILIZATION 
7. Burn·in at 125°C and 140% of rated voltage for a minimum 

of 48 hours. 
8. Verification of stability by temperature cyCling from _62°C 

to 125°C, 5 cycles minimum. 

PERFORMANCE CERTIFICATION 
9. Dielectric strength test at a minimum of 200% of rated volt-

tage, lead to lead and leads to case. 
10. Insulation resistance at rated voltage and 25°C. 
11. Capacitance tolerance at 1 KHz and 25°C. 
12. DiSSipation factor at 25°C. 
13. Temperature coefficient measured from _55°C to 125°C at 

a minimum of 5 temperature points. (Performed on lot 
sampling basis, minimum 10 pieces per lot.) 

14. Visual inspection for dimensions, marking, and packaging. 
15. Traceability to production and test records by permanent 

marking of parts with lot control number. 
16, Process and inspection data is maintained on file per 

NPC·200·3 and MiI-Q·9858 quality control standards. 
17. Capacitors are serialized and packaged with certified test 

data to accompany each shipment. 

INSULATION RESISTANCE -SEAl,. TEST - 1 x 10-' ATM-CC/SEC Max leak rate. 10 • -ENVIRONMENTAL - Capacitors shall meet all applicable re-
quirements of M IL-C-39022/9A. 10 s --FOR ADDITIONAL DETAILS, SEE PAGES: 1, 2, 3, 11, 12, 14, 15,. 16, 17 

05PK224 
05PK274 
05PK334 
05PK474 
05PK5D4 
05PK105 
05PK155 
05PK205 
05PK305 
05PK405 
05PK505 
05PK106 

.22 

.27 

.33 

.47 

.50 
1.0 
1.5 
2.0 
3.0 
4.0 
5.0 

lO.O 

.170 

.170 

.193 

.193 

.193 

.170 

.170 

.170 

.193 

.193 

.193 

.235 

.235 

.312 

.312 

.312 

.400 

.400 

.400 

.500 

.500 

.562 

.670 

.670 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.687 

.813 

.813 

.687 

.813 

.687 

.687 

.813 

.813 
1.063 
1.063 
1.125 
1.375 
1.375 
1.375 
1.875 

5% 
tal. 
OJ 

$7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.65 
7.87 
8.03 
8.64 
8.86 
9.52 
9.52 

10.40 
12.42 
13.37 
15.48 
17.55 
19.71 
30.33 

PRICES 1·6 

2% 1% 11.% 114% 
tal. tal. tal. tal. 
°G *F *D *0 

$8.82 $10.53 $13.50 $17.&4 
8.82 10.53 13.50 17.&4 
8.82 10.53 1.3.50 17.&4 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.&4 
S.82 10.53 13.50 17.64' 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.91 10.62 13.68 17.82 
9.09 10.80 14.06 18.18 
9.27 11.07 14.49 18.54 

10.08 11.88 15.12 20.16 
10.35 12.15 15.39 20.70 
11.16 12.96 16.38 22.32 
11.16 12.96 16.38 22.32 
13.32 15.12 18.54 26.64 
14.31 16.11 19.71 28.62 
15.48 17.28 20.97 30.96 
17.37 19.17 22.86 34.74 
19.44 21.24 24.93 36.88 
22.50 24.30 27.99 39.90 
34.11 35.91 37.89 48.86 

10 
4 MEGOHMS X MFD(S) - t--- ---TEMPERATURE ·C 

25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

+ I --o ---: 

I l/" ....----- TEMPERATUR "C 

-50 -25 o 25 50 75 100 125 

% DISSIPATION FACT JR AT 1KHz 

r-- -I--- ~ 
0.5 

o 

TEMPERATURE °c 
-50 -25 o 25 50 75 lOO 125 
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~iV POLYCARBONATE lJIIIi AtTESTED CAPACITORS 

NEW 
Our 30 volt 03PV Polycarbonate capaci
tors are now available per MIL-C-39022/ 
9A as CHROIA style. See catalog pages 
1 and 2. For further information con
cerning the equivalent CRC part num
bers per MIL-C-39022/9A, please con
tact our sales office. 

PV SPECIFICATIONS 
OPERATING TEMPERATURE -55'C to 100'C at 30VDC. Derate 
linearly by 50% to 125'C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE 
-1.2% Max. at -55'C ±.15% Max. at 55'C 
-0.25% Max. at -10'C ±.25% Max. at 85'C 

0% Ref. at 25'C ±.50% Max. at 125'C 

STABILITY-Capacitance values measured at any two corre
sponding temperature points taken in five successive tempera
ture cycles shall be as follows: 

Range Retrace 
-10'C to 85'C 0.03% Max. 
-62'C to 125'C 0.2% Max. 

INSULATION RESISTANCE-measured from terminal to terminal 
at rated voltage, and 5 minutes maximum charge time. For 
values greater than 1 mfd, allow an additional minute/mfd 
charge time. 

MINIMUM IR 
Range 25°C 55°C' 85°C 105°C 

.OB1 to 0.1 mfd 
(in megohms) 4,000,000 2,000,000 1,000,000 500,000 

'Greater than * t 400,000 0.1 mfd 1,000,000 100,000 50,000 
(in melJohms 
.+ mf) 

* Need not exceed IR values for 0.1 mfd or less. 

DIELECTRIC ABSORPTION-0.2% Max. at 25'C. 

125°C 

50,000 

5,000 

DISSIPATION FACTOR-0.2% max at 1 KHz and 25'C. Values 
greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH-400% of rated voltage. 

CONSTRUCTION-Polycarbanate dielectric, extended metal film 
electrodes, hermetically sealed, leads isolated from case. Leads 
are gold plated nickel per Mil Std 1276 type N2. 

SEAL TEST~l x 10-' ATM-CC/SEC Max leak rate. 

ENVIRONMENTAL - Capacitors shall meet all applicable re
quirements of MIL-C-39022/9A. 

FOR ADDITIONAL DETAILS, SEE PAGES; I, 2, 3, 11, 12, 13, IS, 16, 17 

03PV103 
03PV153 
03PV223 
03PV273 
03PV333 
03PV393 
03PV473 
03PV503 
03PV683 
03PV823 
03PV104 
03PV154 
03PV224 
03PV274 
03PV334 
03PV474 
03PV504 
03PV105 
03PV155 
03M05 
03PV305 
03PV405 
03PV505 
03PV805 
03PV106 
03PV156 
03PV206 

.01 

.015 

.022 

.027 

.033 

.039 

.047 

.05 

.068 

.082 

.1 

.15 

.22 

.27 

.33 

.47 

.5 
1.0 
1.5 
2.0 
3.0 
4.0 
S.O 
8.0 

10.0 
15.0 
20.0 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.170 

.193 

.235 

.235 

.235 

.235 

.312 

.312 

.312 

.400 

.400 

.400 

.400 

.500 

.562 

.562 

.562 

.670 

.500 

.500 

.500 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.562 

.687 

.687 

.687 

.687 

.687 

.813 

.813 

.813 
1.063 
1.375 
1.375 
1.375 
1.375 
1.875 
1.875 

5% 
tol. 
*IN 

$7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.47 
7.65 
7.87 
8.03 
8.64 
8.86 
9.52 
9.52 

10.40 
12.42 
13.37 
15.48 
17.55 
19.71 
27.21 
30.33 
33.70 
39.00 

PRICES 1- 6 

2% 1% V2% V.% 
tol. tol. tol. tol. 
*GN 'FN *ON '8N 

$8.82 $10.53 $13.50 $n64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.82 10.53 13.50 17.64 
8.91 .10.62 13.68 17.82 
9.09 10.80 14.06 18.18 
9.27 11.07 14.49 18.54 

10.08 11.88 15.12 20.16 
10.35 12.15 15.39 20.70 
11.16 12.96 16.38 22.32 
11.16 12.96 16.38 22.32 
13.32 15.12 18.54 26.64 
14.31 16.11 19.71 28.62 
15.48 17.28 20.97 30.96 
17.37 19.17 22.86 34.74 
19.44 21.24 24.93 36.88 
22.50 24.30 27.99 39.90 
30.53 32.46 34.82 46.33 
34.11 35.91 37.89 48.86 
37.90 39.90 42.10 51.84 
43.20 45.76 47.20 56.40 

10' 

10' 

10' 
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TYPE 03PV POLYCARBONATE FILM CAPACITORS are high reli
ability screened in accordance with the Level "A" flow rlan 
shown on Page 19. In addition, we have added a specia AC 
square wave stress test, shown in the Qualit:( Assurance sec
tion, to improve the 03PV capacitor reliability for pulsating 
voltage applications. 

The 03P,V capacitors are the highest performance, highest reli
ability film capacitors available in subminiature size and a.re in 
widespread use in space, aircraft, and missile systems. 

Custom capacitors can be provided with selected temperature 
coefficient, higher insulation resistance and special case styles. 
See Type PK for higher voltage rated types. 

LEVEL "A" QUALITY ASSURANCE 
"PV" Polycarbonate capacitors are 100% processed & tested as follows: 

RELIABILITY SCREENING 
1. Stabilization by temperature cycling from -62'C to 125'C, 

5 cycles minimum. 
2. Mass spectrometer hermetic seal test per MIL-STD-202, 

method 112, condition C, procedure 111A. 

3. DC Dielectric strength test-apply' 300% of rated DC volts 
from lead to lead and leads to case. 

3A. AC Dielectric strength test-apply 100 Hz square wave 
from lead to lead at a minimum peak to peak voltage 
of 400% of rated DC voltage for one minute. 

4. Insulation resistance at rated voltage and 25'C. 
5. Capacitance tolerance at 1 KHz and 25'C. 
6. Dissipation factor at 2S'C. 

POWER AGING AND STABILIZATION 
7. Burn-in at 125'C and 140% of rated voltage for a mini

mum of 48 hours. 
8. Verification of stability by temperature cycling from -62'C 

to 12S'C, 5 cycles minimum. 
PERFORMANCE CERTIFICATION 

9. Dielectric strength test at a minimum of 400% of rated 
voltage lead to lead and leads to case. 

10. Insulation' resistance at rated voltage and 25'C. 
11. Capacitance tolerance at 1 KHz and 2S'C. 
12. DiSSipation factor at 25'C. 
13. Temperature coefficient measured from -55'C to 125'C 

at a minimum of 5 temperature points. (Performed on lot 
sampling basis, minimum 10 pieces per lot.) 

14. Visual inspection for dimensions, marking, and packaging. 
15. Traceability to production and tt!St records by permanent 

marking of parts with lot control number. 
16. Process and inspection data is maintained on file per NPC-

200-3 and Mil-Q-9858 quality control standards. 
17. Capacitors are serialized and packaged with certified test 

data to accompany each shipment. 

INSULATION RESISTANCE --- - I----MEGOHMS X MFD(S) -- -I I r---
I I TEMPERATURE'oC 

25 50 75 100 125 

%t---t-_CAPACITANCE CHANGE WITH TEMPERATURE __ I---I 

1--+---+---l---:;T~E:-JMI;,-PE;:-;R::-:A'-:;T::-:U::±RE·o'-;C:---+---f----t--I 

-50 -25 a 25 50 75 100 125 

%1--+-__ +-_,01 SIPATION FACTOR AT lKHz-+----II---I --0.5t----l_=--="+--=-~I___I----+---I----+---l----:::::::::--::oooI---f 

ot=E~~~~§:tj 
TEMPERATURE 0: 

-50 -25 o 25 50 75 100 125 

eem 1971 See YELLOW SECTION for Local Offices, Phones 2365 



N EW Our 3D volt 03PG and 50 volt 05PG capacitors 
are now available per MIL-C-39022/9A as CHROIC 
and CHROIF styles. See catalog pages 1 and 2. 

Our 100 volt, 200 volt, and 400 volt PG Polycarbonate capacitors 
are now being tested for eventual qualification to MIL-C-39022/9A. 
After completion of qualification for the 100 volt and hig~er 
ratings, pur PG catalog specifications will be revised to con
form to MIL-C-39022/9A. For further information concerning the 
equivalent CRC part numbers per MIL·C-39022/9A, please con
tact our sales office. 

PG SPECIFICATIONS 

OPERATING. TEMPERATURE - -62°C to 100°C at full 
rated voltage, derate linearly from 100°C to 50% of rated 
voltage at 125°C. 

TEMPERATURE COEFFICIENT OF CAPACITANCE

± 2% max -55°C to 125°C 
± 1% max -25°C to 85°C 
±0.5% max DoC to 55°C 

STABILITY - Capacitance values measured at any two 
corresponding temperature points taken in five suc
cessive temperature cycles shall be as follows: 

Range 
-lOcC to 85°C 
-62°C to 125°C 

Retrace 
0.25% max 
0.50% max 

INSULATION RESISTANCE-measure.d from terminal to 

1.0' 

10' 

PG POLYCARBONATE CAPACITORS exceed MIL-Specification 
quality capaCitors and are widely used for industrial and mili
tary applications. The PG capaCitors utilize the patented CRC 
supported winding and stress-free lead design which has been 
fully qualified in many extensive test pro~rams. The PG ca
pacitors are reliability screened per LEVEL 'cn shown on Flow 
Plan Page 19. See Types PL, PK, and PV for higher reli
ability level. 

INSULATION RESISTANCE ---- -
10 3 MEGOHMS X MFD(S) - --...... -I I --I TEMPERATURE" C 

25 50 75 100 125 

% CAPACITANCE CHANGE WITH TEMPERATURE 

-f--+2 

o 

~ 
./ 

-2 

TEMPERATURE 'c 
-50 -25 a 25 50 75 100 125 

DISSIPATION FACTOR AT 1
1
KHz 

terminal at rated voltage, and 5 minutes maximum 0.5 r--- - ~ 

2366 

charge time. For values greater than 1 mfd, allow an 
additional minute/mfd charge time. a 

MINIMUM IR 
Range 25'C 55°C 85°C 105Q C 125°C 

.001 to 0.1 mfd 
(in megohms) 1,000,000 500,000 100,000 50,000 10,000 

Greater than 
0.1 mfd 
~ ~:!J0hms 

100,000 50,000 10,000 5,000 1,000 

DIELECTRIC ABSORPTION - 0.2% max at 25°C. 

DISSIPATION FACTOR - 0.3% max at 1 KHz and 25°C. 
Values greater than 1 mfd measure at 0.1 KHz. 

DIELECTRIC STRENGTH - 200% of rated volts. 

CONSTRUCTION - Polycarbonate dielectric, extended 
metal film electrodes, hermetically sealed, leads isolated 
from case: L~ads may be tinned copperweld or gold
plated nickel 'per Mil Std 1276 type N2. 

-5 ' 
SEAL TEST -1 x 10 ATM-CC/SEC max leak rate. 

ENVIRONMENTAL - Capacitors shall meet all appli
cable requirements of MIL-C-39022/9A. 

FOR ADDITIONAL DETAILS, SEE PAGES; 1, 2, 3, 11, 12, 13, 14, 16, 17 

--
TEMPERATURE 'c 

50 -25 o 25 50 75 100 

LEVEL "C" QUALITY ASSURANCE 

"PG" POLYCARBONATE CAPACITORS ARE 100% 
PROCESSED AND TESTED AS FOLLOWS: 

125 

1. Stabilization by temperature cycling from - 62°C 
to 125°C, 2 cycles minimum. 

2. Mass spectrometer hermetic seal test per MIL
STD-202, method 112, condition C, procedure 
IlIA. 

3. Dielectric strength test at a minimum of 200% of 
rated voltage, lead to lead, leads to case. 

4. Insulation resistance at rated voltage and 25°C. 

5. Capacitance tolerance at 1 KHz and 25°C. 

6. Dissipation factor at 25°C. 

7. Visual inspection for dimensions, marking and 
packaging. 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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. ., RESEARCH M .... 

AC TESTED AND RATED MIL·C·39022j9 Catalog F 
,~,"",~~""~---."""''''''''''',,'',~''''' .. ''''''''''_w 

··':1f;~~F 
.' 

PRICES 1·6 '~AnD !99.Y .. ;~· '.' ......• . I~!~~ * ADD .. , 
PRICES 1·6 

I~· .• ···· ..' ,~~. i, .~, . '. 

I·Pc~~~:~, ~li~a~J~n~~h 10% ~oZo ~~: ~~: '~~r.0 '~~r.0 . ".::,'..;:, ,",'ii' ,ii 
~o~. I?]- 'G "F '0 '-Ii . . ... 'IL~n~ \~r.0 -~~ 2% ~;{: 1~~r 1~pr.0 c ," 

~mm .0012 :m :~gg $~:~: I $~:H I $~:~g I $~:~g $~:~g $~:gg 
101. 

'::. "-Ii' 'G *F 
jp~i52 .0015 .170 .500 3.38 3,75 4.50 5.50 6.90 9.00 J~~m :gg~2 :H8 :~ ~ -$Hg $Hg 1$4::g $~:gg $~:~g 03PG182 ,0018 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 

03PG202 .002 ,170 ,500 3.38 3.75 4.50 5,50 6.90 9.00 lPG152 .0015 .170 .500 2.70 4.40 6.00 7.20 
03PG222 .0022 ,170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG182 .0018 .170 .500 2.70 3.00 3.60 4.40 6.00 7.20 
03PG272 .0027 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 1 PG202 .002 .170 .500 2.70 3.00 3.60 4.40 5.76 7.20 
03PG332 .0033 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG222 .0022 .170 .500 2.70 3.00 3.60 4.40 5.76 7.20 
03PG472 ,0047 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG272 .0027 .170 .500 2.70 3.00 3.60 4.40 5.76 7.20 
03PG502 .005 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG332 .0033 .170 .500 2.70 3.00 3.60 4.40 5.76 7.20 
03PG682 ,0068 ,170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG472 .0047 .170 .500 2.70 3.00 3.60 4.40 5.76 7.20 
03PG822 .0082 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG502 .005 .170 .500 2.70 3.00 3.60 4.40 5.60 7.20 
03PG103 .01 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG682 .0068 .170 .687 2.70 3.00 3.60 4.40 5.60 7.20 
03PG123 .012 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG822 .0082 .170 .687 2.70 3.00 3.60 4.40 5.60 7.20 
03PG153 .015 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG103 .01 .170 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG183 .018 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 1 PG123 .012 .170 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG203 .02 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG153 .015 .170 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG223 .022 .170 .500 3.38 3.75 4.50 5.50 6.90 9.00 lPG183 .018 .193 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG273 .027 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG203 .02 .193 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG333 .033 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG223 .022 .193 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG393 .039 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG273 ,027 .193 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG473 .047 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG333 .033 .193 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG503 .05 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG393 .039 .235 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG563 .056 .170 .562 3.38 3.75 4.50 5.50 6.90 9.00 lPG473 .047 .235 .687 2.70 3.00 3.60 4.40 5.52 7.20 

03PG683 .068 .170 .687 3.38 3.75 4.50 5.50 6.90 9.00 lPG503 .05 .235 .687 2.70 3.00 3.60 4.40 5.52 7.20 
03PG823 .082 .170 .687 3.42 3.80 4.55 5.55 6.90 9.10 1 PG563 .056 .235 .687 2.70 3.00 3.60 4.40 5.52 7.20 

gmm .10 .193 .687 3.51 3.90 4.60 5.60 6.95 9.20 lPG683 .068 .235 .813 2.70 3.00 3.60 4.40 5.52 7.20 
.12 .193 .687 3.65 4.05 4.65 5.65 7.00 9.30 lPG823 .082 .312 .687 2.74 3.04 3.60 4.40 5.52 7.20 

03PG154 .15 .235 .562 3.65 4.05 4.65 5.65 7.00 9.30 lPG104 .1 .312 .687 2.81 3.12 3.68 4.48 5.56 7.36 

Qmm .20 .235 ,687 3.69 4.10 4.70 5.70 7.10 9.40 lPG124 .12 .312 .687 2.92 3.24 3.72 4.52 5.60 7.44 

.22 .235 .687 3.69 4.10 4.70 5.70 7.10 9.40 lPG154 .15 .312 .813 2.92 3.24 3.72 4.52 5.60 7.44 

~m~~~ .27 .235 .687 3.92 4.36 4.80 5.90 7.20 9.60 lPG204 .2 .312 .813 2.95 3.28 3.76 4.56 5.68 7.52 

.33 .235 .687 3.92 4.36 4 .. 80 5.90 7.20 9.60 lPG224 .22 .312 .813 2.95 3.28 3.76 4.56 5.68 7.52 

oJ~gm .39 .235 .687 3.95 4.39 5.20 5.95 7.40 10.40 lPG274 .27 .312 1.063 2.99 3.32 3.80 4.60 5.68 7.60 

.47 .312 ,687 3.95 4.39 5.20 5.95 7.40 10.40 lPG334 .33 .312 1.063 3.14 3.49 3.84 4.72 5.76 7.68 

03PG504 .50 .312 .687 3.95 4.39 5.20 5.95 7.40 10.40 lPG394 .39 .400 1.063 3.16 3.51 4.16 4.76 5.92 8.32 

03PG684 .68 .312 .687 4.03 4.48 5.30 6.07 7.55 10.61 lPG474 .47 .400 1.063 3.16 3.51 4.16 4.76 5.92 8.32 

03PG824 .82 .312 .813 4.22 4.69 5.32 6.32 7.60 11.30 lPG504 .5 .400 1.063 3.16 3.51 4.16 4.76 5.92 8.32 

03PG105 1.0 .312 .813 4.22 4.6.9 5.32 6.32 7.60 11.30 lPG684 .68 .500 1.125 3.38 3.75 4.26 5.06 6.08 8.52 
lPG824 .82 .500 1.125 3.38 3.75 4.26 5.06 6.08 8.52 03PG155 1.5 .400 .813 4.67 5.19 5.95 6.95 8.35 11.90 lPG105 1.0 .562 1.125 3.38 3.75 4.26 5.06 6.08 8.52 

03PG205 2.0 .400 dU 4.91 5.45 6.50 7.50 8.50 13.00 lPG155 1.5 .562 1.375 3.74 4.1~ 4.76 5.56 6.44 9.52 
03PG305 3.0 .400 5.36 5.95 6.98 7.98 8.98 13.96 
03PG405 4.0 .400 5.90 6.55 7.65 8.25 9.35 15.30 lPG205 2.0 .670 1.375 3.92 4.36 5.20 6.00 6.44 10.40 

lPG305 3.0 .670 1.875 4.28 

H~ 
5.58 6.38 7.18 11.16 

03PG505 5.0 .500 !.~~~ 6.32 7.02 8.12 9.20 10.30 16.24 lPG405 4.0 .75 1.875 4.72 6.12 6.60 7.48 12.24 03PG805 8,0 .562 

JlU 
7.74 8.60 9.65 10.70 12.40 19.30 1 PG505 5.0 .75 1.875 5.06 6.50 7.36 8.24 13.00 03PG106 10.0 .562 8.26 9.18 10.90 12.15 13.95 21.00 I PG805 8.0 1.0 2.375 6.61 7.34 8.40 9.48 10.36 16.80 

03PGI56 ~5:0 .562 10.71 11.90 13.96 :~:~~ ~~:~~ I~U~ 1 PGI 06 lD.O 1.0 2.375 6.61 7.34 8.40 9.48 10.36 16.80 03PG206 .0 .670 12.64 14.04 16.24 

50V )G PRICES 1·6 r~':'T; PRICES 1·6 .. ,,"/ 

~Uiin :ggh :m .500 I $~ .. ~~ $~ .. ~~ $~:~~ I$t~: I$t~~ I$~·.:~ -.ool '.170 .562 $~:~g $~:gg $~:~g I $~:~~ $~:~~ : $~:~g .500 2PG202 .002 .170 .562 
.170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG502 .005 .170 .562 2.70 3.00 3.60 4.40 5.52 7.20 

.0018 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG103 .01 .193 .562 2.70 3.00 3.60 4.40 5.52 7.20 
05PG202 .002 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG153 .015 .235 .562 2.70 3.00 3.60 4.40 5.52 7.20 
05PG222 .0022 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG223 .022 .235 .687 2.70 3.00 3.60 4.40 5.52 7.20 
05PG272 .0027 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG333 .033 .312 .687 2.70 3.00 3.60 4.40 5.52 7.20 
05PG332 .0033 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG473 .047 .312 .687 2.70 3.00 3.60 4.40 5.52 7.20 
05PG472 .0047 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG503 .05 .312 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG502 .005 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG683 .068 .312 .813 2.74 3.04 3.60 4.40 5.52 7.20 
05PG682 .0068 .170 .500 2.99 3.32 3.92 4.68 6.00 7.84 2PG104 .1 .312 .813 2.81 3.12 3.68 4.48 5.56 7.36 
05PG822 .0082 .170 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG154 .15 .400 1.063 2.92 3.24 3.72 '4.52 5.60 7.44 
05PG103 .01 .170 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG224 .22 .400 1.375 2.95 3.28 3.76 4.56 5.68 7.52 
05PG123 .012 .170 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG334 .33 .500 1.375 3.14 3.49 3.84 4.72 5.76 7.68 
05PG153 .015 .170 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG474 .47 .500 1.375 3.30 3.67 4.24 5.00 6.08 8.48 
05PG183 .018 .193 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG504 .5 .500 1.375 3.30 3.67 4.24 5.00 6.08 8.48 
05PG203 .02 .193 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG105 1.0 .562 1.875 3.45 3.83 4.39 5.27 6.32 8.78 
05PG223 .022 .193 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG155 1.5 .670 1.875 3.81 4.23 4.84 5.64 6.56 

Ii Hi 
05PG273 .027 .193 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG205 2.0 .750 1.875 4.10 4.55 5.32 6.11 6.96 
05PG333 .033 .193 .562 2.99 3.32 3.92 4.68 6.00 7.84 2PG255 2.5 .750 1.875 4.46 4.95 5.72 6.56 7.28 
05PG393 ,039 .170 .687 2.99 3.32 3.92 4.68 6.00 7.84 2PG305 3.0 1.00 1.875 4.90 5.44 6.28 6.76 7.64 
05PG473 .047 .170 .687 2.99 3.32 3.92 4.68 6.00 7.84 

~fmrlLOO '.m 
5.33 5.92 6.80 7.44 8.32 1.61l 

05PG503 .05 .170 .687 2.99 3.32 3.92 4.68 6.00 7.84 
05PG563 .056 .193 .687 2.99 3.32 3.92 4.68 6.00 7.84 . ~pc~i::.;j; '." PRICES 1·6 
05PG683 .068 .193 .687 2.99 3.32 3.92 4.68 6.00 7.84 
05PG823 .082 .193 .813 2.99 3.32 3.92 4.68 6.00 7.84 

~ ~m ~U! 
I $N~ I $~:gg I $~:~g I $:::g r $~:~~ I$~:~g 05PG104 .1 .193 .813 3.06 3.40 3.96 4.72 6.08 7.92 

05PG124 .12 .235 .687 3.15 3.50 4.04 4.80 6.24 8.08 2.70 3.00 3.60 4.40 5.52 7.20 
05PG154 .15 .235 .687 3.15 3.50 4.04 4.80 6.24 8.08 2.70 '3.00 3.60 4.40 5.52 7.20 
05PG204 .2 .235 .813 3.21 3.57 4.12 4.92 6.44 8.24 4 .015 .235 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG224 .22 .235 .813 3.21 3.57 4.12 4.92 6.44 8.24 4PG223 .022 .312 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG274 .27 .312 .687 3.36 3.73 4.28 5.08 6.60 8.56 4PG273 .027 .312 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG334 .33 .312 .687 3.55 3.94 4.60 5.40 6.84 9.20 4PG333 .033 .312 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG394 .39 .312 .813 3.81 4.23 4.96 5.76 7.28 9.92 4PG393 .039 .312 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG474 047 .312 .813 3.81 4.23 4.96 5.76 7.28 9.92 4PG473 .047 .400 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG504 .5 ADO .813 3.81 4.23 4.96 5.76 7.28 9.92 4PG503 .05 .400 .813 2.70 3.00 3.60 4.40 5.52 7.20 
05PG684 .68 .400 .813 4.01 4.45 5.25 6.05 7.60 10.50 4PG683 .068 .400 .813 2.74 3.04 3.60 4.40 5.52 7.20 
05PG824 .8< 0400 1.063 4.03 4.48 5.30 6.07 7.55 10.61 4PG823 .082 0400 1.063 2.74 3.04 3.60 4.40 5.52 7.20 
05PG105 1.0 .400 1.063 4.03 4.48 5.30 6.07 7.55 10.61 4PG104 .lD .400 1.063 2.92 3.24 3.72 4.52 5.60 7.44 
05PG155 1.5 .400 1.063 4.67 5.19 5.95 6.95 8.35 11.90 4PG154 .15 .400 1.375 2.95 3.28 3.76 4.56 5.68 7.52 
05PG205 2.0 .500 1.125 4.91 5.45 6.50 7.50 8.50 13.00 4PG224 .22 .500 1.375 3.14 3.49 3.84 4.72 5.76 7.68 
05PG305 3.0 .500 1.375 5.36 5.95 6.98 7.98 8.98 13.96 4PG334 .. 33 .562 1.375 3.30 3.67 4.24 5.00 6.08 8.48 
05PG405 4.0 .562 1.375 5.90 6.55 7.65 8.25 9.35 15.30 4PG474 .47 .562 1.875 3.45 3.83 4.39 5.27 6.32 8.78 
05PG505 5.0 .670 1.375 6.32, 7.02 8.12 9.20 10.30 16.24 4PG504 .50 .562 1.875 3.45 3.83 4.39 5.27 6.32 ~!.78 
05PG805 

11g:8 ,670 1.875 7.74 8.60 9.65 10.70 12.40 19.30 ~~m~ ~:g 1:6go li:m 4.46 4.95 5.72 6.56 7.28 .44 
05PG106 .670 1.875 8.26 9.18 10.90 12.15 13.93 21.00 5.33 5.92 6.80 7.44 8.32 .60 

eem/1971 See YELLOW SECTION for Local Offices, Phone~ 2367 
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TQTEFLON 

Type 05TQ Teflon Capacitors, the smallest high quality teflon 
film capacitors available, have a reduced bead to bead length 

~ b for cordwood applications. 

05TQ SPECIFICATIONS-Same as 05TA, see Page. 5, exc~pt. for 
slightly higher temperature coefficient and a maxImum d,ss,pa· I-- A1.5ri 
tion factor of 0.05%. Specials are also available at higher volt· Min. 

MECHANICAL TOLERANCES AND NOTES 
age ratings. 

RELIABILITY-Level "8." See Flow Plan Page 19. 
A Length "A" is ±.03" max. 

LEAD MATERIAL-Gold plated nickel is standard. Also available B Diameter "8" is ±.01" max. (without mylar sleeving) 
with tinned copper·clad steel leads. See Page 3. C Max. cordwood length (see'tables) 

D Diameter "0" is .01 ", max. greater than "8" (when sleeving 
is put on case) 

E Length "E" is maximum of .062" that solder wick may run 
PRICES 1·6 up gold plated leads from solder bead. 

PQ' POLYCARBONATE 5% 2% 1% 114% 
tal. tal. tal. tal. 

Type PQ Polycarbonate Capacitors, the most compact high reli· 'JN 'GN 'FN 'BN 

05TQ102 .001 .193 .562 .600 $4.59 $5.10 $5.70 ability film capacitors available, have a reduced bead te bead 
05TQ152 .0015 .193 .562 .600 4.59 5.10 5.70 lerigth for cordwood applications. 
05TIl202 .002 .193 .562 .600 4.59 5.10 5.70 

PQ SPECIFICATIONS-Same as for Type PG. see Page 15. 05TQ222 .0022 .193 .562 .600 4.59 5.10 5.70 
05TIl332 .0033 .193 .562 .600 4.59 5.10 5.70 RELIABILITY - Similar to CHROIC, CHROIF Styles. See Pages 05TQ392 .0039 .235 .562 .600 4.59 5.10 5.70 1 and 2 of this catalog. 05TQ472 .0047, .235 .562 .600' 4.59 5.10 5.70 
05TQ502 .005 .235 .562 .600 4.59 5.10 5.70 LEAD MATERIAL-Tinned copper clad steel is standard. Also 05TQ682 .0068 .235 .562 .600 4.59 5.10 5.70 . available with gold plated nickel. See Page 3. 05TQ822 .0082 .235 .562 .600 4.59 5.10 5.70 05TQ103 .01 .235 .562 .600 4.59 5.10 5.70 SPEC!J'LS-Higher reliability screening including AC HiPot test· 05TQ123 .012 .235 .562 .600 4.66 5.35 6.35 ing can be supplied. 05TQ153 .015 .235 .625 .670 4.86 5.40 6.00 05TQ223 .022 .235 .625 .670 5.13 5.70 6.30 05TQ333 .033 .312 .625 .670 5.61 6.23 7.20 05TQ393 .039 .312 .625 .670 5.94 6.60 7.50 
05TQ473 .047 .312 .625 .670 5.94 6.60 7.50 05TQ503 .05 .312 .625 .670 5.94 6.60 7.50 05TQ683 .068 .312 .625 .670 7.52 8.35 9.50 PRICES 1·6 05TQ823 .082 .312 .625 .670 8.28 9.20 10.35 
05TQ104 .1 .312 .625 .670 B.91 9.90 05TQ154 .15 .312 .937 1.00 9.99 11.10 05TQ204 .2 .400 .937 1.00 12.02 13.35 10% 5% ' 2% 1% 112% 05TIl224 .22 .400 .937, 1.00 12.51 13.90 tal. tal. tal. tal. tal. 

*K *J '6 'F '0 
03PQ102 .001 .170 .600 $3.74 $4.15 $4.90 $5.B5 

PRICES 1·6 03PQ122 .0012 .170 .600 3.74 4.15 4.90 5.B5 03PQ152 .0015 .170 .600 3.74 4.15 4.90 5.B5 03PQ182 .0018 .170 .600 3.74 4.15 4.90 5.B5 
03PQ202 .002 .170 .500 .600 3.74 4.15 4.90 5.85 5% 2% 1% 112% 03PIl222 .0022 .170 .500 . 600 3.74 4.15 4.90 5.85 tal . tal. tal. tal. 03PQ272 .0027 .170 .500 .600 3.74 4.15 4.90 5.85 'J 'G *F '0 03PQ332 .0033 .170 .500 .600 3.74 4.15 4.90 5.85 
03PQ472 .0047 .170 .500 .600 3.74 4.15 4.90 5.85 05PQ102 .001 .170 .500 .600 $3.74 $4.15 $4.90 $5.85 $7.50 03PQ502 .005 .170 .500 .600 3.74 4.15 4.90 5.85 05PQ122 .0012 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ682 .0068 .170 .500 .600 3.74 4.15 ' 4.90 5.85 05PQ152 .0015 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ822 .0082 .170 .500 .600 3.74 4.15 4.90 5.85 05PQ182 .0018 .170 .500 .600 3.74 4.15 4.90 5.85' 7.50 03PQ10:i .01 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ202 .002 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ123 .012 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ222 .0022 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ153 .015 .170 .500 .. 600 3.74 4.15 . 4.90 5.85 7.50 05PQ272 .0027 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ183 .018 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ332 .0033 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PIl203 .02 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ472 .0047 .170 .500 .600 3.74 4.15 4.90 5.05 7.50 03PQ223 .022 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ502 .005 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ273 .027 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ682 .0068 .170 .500 .600 3.74 4.15' 4.90 5.85 7.50 03PQ333 .033 ,170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ822 .0082 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ393 .039 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ103 .01 .170 .500 .600 3.74 4.15 4.90. 5.85 7.50 03PQ473 .047 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ123 .012 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ503 .05 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 05PQ153 .015 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ563 .056 .170 .562 .670 ' 3.74 4.15. 4.90 5.85 7.50 05PQ183 .018 .170 .500 .600 3.74 4.15 4.90 5.85 7.50 03PQ683 .068 .170 .562 .670 3.74 4.15 4.90 5.85 7.50 05PIl203 .02 .193 .562 .600 3.74 4.15 4.90 5.85 7.50 03PQ823 .082 .193 .562 .670 3.74 4.15 4.90 5.85 7.50 05PQ223 .022 .193 .562 .600 3.74 4.15 4.90 5.85 7.50 03PQ104 .1 .193 .562 .670 3.83 4.25 4.95 5.90 7.60 05PQ273 .027 .193 .562 .600 3.74 4.15 4.90 5.85 7.50 03PQ124 .12 .193 .687 .750 3.93 4.37 5.05 6.00 7.80 05PIl333 .033 .193 .562 .600 3.74 4.15 4.90 5.85 7.50 03PQ154 .15 .193 .687 .750 3.93 4.37 5.05 6.00 7.80 05PQ393 .039 .193' .625 .670 3.74 4.15 4.90 5.85 7.50 03PQ184 .18 .193 .687 .750 4.01 4.46 5.15 6.15 8.05 05PQ473 .047 .193 .625 .670 3.74 4.15 4.90 5.85 7.50 03PIl204 .2 .193 .687 .750 4.01 4.46 5.15 6.15 8.05 05PQ503 .05 .193 .625 .670 3.74 4.15 4.90 5.85 7.50 03PQ224 .22 .193 .687 .750 4.01 4.46 5.15 6.15 8.05 05PQ563 .056 .193 .625 .670 3.74 4.15 4.90 5.85 7.50 03PQ274 .27 .235 .687 .750 4.32 4.80 5.60 6.60 8.40 05PQ683 .068 .235 .625 .670 3.74 4.15 4.90 5.85 7.50 03PQ334 .33 .235 .687 .750 4.43 4.92 5.75 6.75 8.55 05PQ823 .082 .235 .625 .670 3.74 4.15 4.90 5.85 7.50 03PQ394 .39 .235 .687 .750 4.76 5.29 6.20 7.20 9.10 05PQ104 .1 .235 .625 .670 3.83 4.25 4.95 5.90 7.60 03PQ474 .47 .235 .687 .750 4.76 5.29 6.20 7.20 9.10 05PQ124 .12 .235 .625 .670 3.93 4.37 5.05 6.00 7.80 03PQ504 .5 .235 .687 .750 5.29 6.20 05PQ154 .15 .312 .625 .670 3.93 4.37 5.05 6.00 7.80 03PQ564 .56 .312 .687 .750 5.49 6.50 05PQ184 .18 .312 .625 .670 4.01 4.46 5.15 6.15 8.05 03PQ684 .68 .312 .687 .750 5.49 6.50 05PIl224 .22 .312 .625 .670 4.01 4.46 5.15 6.15 8.05 03PQ824 .82 .312 .687 .750 5.65 6.80 05PIl274 .27 .312 .625 .670 4.01 4.46 5.15 6.15 8.05 03PQ105 1.0 .312 .687 .750 5.78 7.40 05PQ334 .33 .312 .687 .750 4.43 4.92 5.75 6.75 8.55 03PQ155 1.5 .312 .937 1.00 
03PQ205 .312 1.063 1.10 6.90 7.95 05PQ394 .39 .312 .687 .750 4.76 5.29 6.20 7.20 9.10 

, 2.0 7.43 8.60 05PQ474 .47 .312 .687 .750 4.76 5.29 6.20 7.20 9.10 03PQ305 3.0 .400 .937 1.00 8.60 9.65 05PQ504 .50 .312 .687 .750 4.76 5.29 6.20 7.20 9.10 03PQ405 4.0 .400 1.063 1.10 
05PQ684 .68 .400 .687 .750 5.49 6.50 7.50 9.40 03PQ505 .400 1.375 1.45 

03PQ805 .500 1.375 1.45 05PQ824 .82 .400 .687 .750 5.65 6.80 7.80 9.75 03PQ106 .500 1.375 1.45 05PQ105 1.0 .400 .687 .750 7.40 8.40 10.30 i 
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POLYSTYRENE CAPACITORS 

PA Polystyrene capacitors reliability screened per Level "B" 
Flow Plan "shown on Page 19,are used in operational amplifiers 
and networks because of their high insulation resistance, low 
dielectric absorption and long term stability. These PA capaci
tors are available at higher working voltages and in special case 
styles as required by the customer. Banks of precision capaci
tors, up to 100 MFD in value, have been supplied for space 
instrumentation applications. 

Level "A" capacitors with burn-in and high reliability screening 
can also be sU'pplied. For advance information on a new high 
temperature polystyrene capacitor see Pages 21 and 22. 

PA SPECIFICATIONS 

OPERATING TEMPERATURE: -SS'C to 8S'C at full rated volts. 

TEMPERATURE COEFFICIENT: (See special notes below) 
Values 0.001 MFD to 0.0082 MFD "-80 ±50 PPM/"C 

0.01 MFD to 2.0 MFD -60 ±50 PPM/"C 

STABILITY: 0.1 % maximum drift" with 5 cycles from -62'C to 
85'C. 

INSULATION RESISTANCE: Measured from terminal to terminal 
at rated voltage, and 5 minutes maximum charge time. For 
values greater than 1 MFD, allow an additional minute/MFD 
charge time. 

MINIMUM IR 

Range 250 e 55°e 850 e 

0.001 to 0.1 MFO 
(in megohms) 5,000,000 2,500,000 500,000 

Greater than 0.1 MFO' * * * (in megohms -;. MFO) 1,000,000 500,000 100,000 

* Need not exceed IR values for 0.1 mfd or less 

DIELECTRIC ABSORPTION: 0.02% maximum at 25'C. 

DISSIPATION FACTOR: 0.02% maximum at 25'C_ 
Values to 1 MFD at 1 KHz, above 1 MFD at 0.1" KHz. 

DIELECTRIC STRENGTH: 200% of rated voltage. 

CONSTRUCTION: Polystyrene dielectric, extended foil elec
trodes, hermetically sealed. Leads isolated from case. Leads are 
tinned copperweld. 

SEAL TEST: 1 x 10-6 ATM-CC/SEC. maximum leak rate. 

ENVIRONMENTAL: Shall meet all applicable requirements of 
MIL-C-19978, including Grade 3 vibration. 

FOR ADDITIONAL DETAILS, SEE GENERAL INFORMATION SECTION, PAGE 3. 

NOTES: 

SPECIAL PA CAPACITORS can be supplied with a negative co
efficient of -20 to -100 PPM/oC that is linear to ±30 PPM/oC, 
±20 PPM/oC and ±10 PPM/oC. A WIOE SELECTION is avail
able of larger MFD values in bathtub and custom cases. A 
SPECIAL HIGH TEMPERATURE, high reliability type polystyrene 
capacitor is currently available and under test, see Pages 21 
and 22. 

% CAPAClTANCE CHANGE WITH TEM~ERATURIE 

+ 1 

J5 C LIMit -""""'" o --1 
-..:::: I:""' 

TEMPERATURE 0 C 

50 -25 o 25 50 75 100 125 

SEC. 1500 • CAPACITORS 

LEVEL "B" QUALITY ASSURANCE 
"PA" POLYSTYRENE CAPACITORS ARE 100% PROCESSED 
AND TESTED AS FOLLOWS: 

1. Temperature cycling from -62'C to 85'C, 5 cycles minimum. 
2. Mass spectrometer hermetic seal test per MIL-STD-202, 

Method 112, condition C. Procedure iliA. 
3. Dielectric strength test"at a minimum of 200% of rated 

voltage, lead to lead and leads to case. 
4. Insulation resistance at rated voltage and 25'C. 
5. CapaCitance tolerance at 1 KHz and 25'C. 
6. Dissipation factor at 1 KHz and 25'C. 
7. Visual inspection for dimensions, marking, and packaging. 
8. Traceability to production and test records by permanent 

marking of parts with lot control number. 
9. Process and inspection data is maintained on file per NPC-

200-3 and MIL-Q-9858 Quality Control Standards. 

PRICES 1-6 

2% 1% V2% 0.1% 
tal. tal. tal. tal. 
*G *F *D *A 

$4.50 $5.50 $6.90 
3.75 4.50 5.50 6.90 13.80 
3.75 4.50 5.50 6.90 13.80 
3.75 4.50 5.50 6.90 13.80 

05PA472 .0047 .193 .687 3.75 4.50 5.50 6.90 13.80 
05PA502 .005 .193 .687 3.75 4.50 5.50 6.90 13.80 
05PA682 .0068 .193 .687 3.75 4.50 5.50 6.90 13.80 
OiPA822 .0082 .193 .813 3.75 4.50 5.50 6.90 13.80 

05 PAl 03 .01 .193 .813 3.37 3.75 4.50 5.50 6.90 13.BO 
05PA153 .015 .235 .813 3.37 3.75 4.50 5.50 6.90 13.00 
05PA223 .022 .312 .813 3.37 3.75 4.50 5.50 6.90 13.80 
05PA333 .033 .312 .813 3.37 3.75 4.50 5.50 6.90 13.80 

05PA393 .039 .312 .813 3.37 3.75 4.50 5.50 6.90 13.80 
05PA473 .047 .312 .813 3.37 3.75 4.50 5.50 6.90 13.80 
05PA503 .05 .312 .813 3.37 3.75 4.50 5.50 6.90 13.80 
05PA683 .068 0400 .813 3.37 3.75 4.50 5.50 6.90 13.80 

05PA823 .082 0400 1.063 3.37 3.75 4.50 5.50 6.90 13.80 
05PA104 .10 0400 1.063 3.37 3.75 4.50 5.50 6.90 13.BO 
05PA154 .15 0400 1.375 3.46 3.85 4.60 5.60 7.00 14.00 
05PA224 .22 .500 1.375 3.51 3.90 4.65 5.65 7.05 14.10 

05PA334 .33 .562 1.375 3.55 3.95 4.70 5.70 7.10 14.20 
05PA474 .47 .562 1.875 3.69 4.10 4.85 5.85 7.25 14.50 
05PA504 .50 .562 1.875 3.69 4.10 4.85 5.85 7.25 14.50 
05PA105 1.0 .750 1.875 4.68 5.20 6.10 7.15 9.10 18.20 
05PA205 2.0 1.0 2.250 7.06 7.85 8.30 9.10 11.40 22.80 

PRICES 1-6 

0.1% 
tal. 
*A 

5.18 
5.18 

15.18 
4.95 15.18 

lPA472 .0047 .193 3.75 4.13 4.95 6.05 7.59 15.18 
lPA502 .005 .193 3.75 4.13 4.95 6.05 7.59 15.18 
lPA682 .0068 .193 3.75 4.13 4.95 6.05 7.59 15.18 
lPA822 .0082 .193 3.75 4.13 4.95 6.05 7.59 15.18 

lPA103 .01 .193 .813 3.75 4.13 4.95 6.05 7.59 15.18 
1 PA153 .015 .235 .813 3.75 4.13 4.95 6.05 7.59 15.18 
lPA223 .022 .312 .813 3.75 4.13 4.95 6.05 7.59 15.18 
lPA333 .033 .312 .813 3.75 4.13 4.95 6.05 7.59 15.18 

lPA393 .039 0400 .813 3.75 4.13 4.95 6.05 7.59 15.18 
lPA473 .047 .400 .813 3.75 4.13 4.95 6.05 7.59 15.18 
lPA503 .05 .400 .813 3.75 "4.13 4.95 6.05 7.59 15.18 
lPA683 .068 .400 1.063 3.75 4.13 4.95 6.05 7.59 15.18 

lPA823 .082 .400 1.063 3.75 4.13 4.95 6.05 7.59 15.18 
1 PAl 04 .10 .400 1.375 3.75 4.13 4.95 6.05 7.59 15.18 
lPA154 .15 0400 1.375 3.85 4.24 5.06 6.16 7.70 15.40 
lPA224 .22 .562 1.375 3.90 4.29 5.12 6.22 7.76 15.51 

lPA334 .33 .562 1.875 3.95 4.35 5.17 6.27 7.81 15.62 
lPA474 .47 .670 1.875 4.10 4.51 5.34 6.44 7.98 15.95 
lPA504 .50 .670 1.875 4.10 4.51 5.34 •. 44 7.98 15.95 
lPA105 1.0 1.0 1.875 " 5.20 5.72 6.71 7.87 10.01 20.02 
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100% PROCESSING AND TESTING 

1 . 

2 
3 
4 

5 

FOR LEVELS A, B, AND C CAPACITORS 
Polycarbonate capacitors receive 

additional screening. (See Pages 1 and 2.) 

8 Hermetic Seal 
Material Inspection Visual Inspection 
Winding Inspection 9 Thermal Shock and 
Lot Identification Temperature Cycling 
Pre-Hermetic Seal, 10 Helium Leak Test 
Visual Inspection 11 Visual Mechanical 
Pre·Seal 12 Electrical Tests 
Electrical Tests 13 Unit Marking With 

PAGE 19 

Catalog F 

20 Post Burn-I n 
Electrical 

23 Final 
Electrical 
Visual 

6 Pre-Seal Bake 
7 Nitrogen Back-Fill 14 

15 

Lot Ident. No. 
Final Electrical 
Final Visual 

Highest reliability, 100% screened 
capacitors for the most critical aero
space and military applications. 

Commercial grade for industrial and 
military applications. Higher in qual
ity level than MIL-SPEC capacitors. 

SPECIFICATIONS 

OPERATING TEMPERATURE - -62°C to 85°C full rated volts. De
rate linearly to 50% of rated volts at 125°C. 

CAPACITANCE VS -55°C -5% Max. 55°C +1% Max. 
TEMPERATURE -25°C -3% Max. 85°C +3% Max. 

ooC -1.5% Max. 125°C +15% Max. 

STABILITY - 0.1 % maximum with -10°C to 85°C cycle. 

INSULATION 25°C 50,000 meg + 100,000 megs max. 
RESISTANCE mfd min. 

85°C 5,000 10,000 
125°C 100 400 

IELECTRIC ABSORPTION - 0.5% 

ISSIPATloN FACTOR - 0.8% max. 

'CONSTRUCTION - Hermetically sealed, extended metal film elec· 
trades, leads isolated from case, tinned copper clad steel leads. 

IMAI03 .01 .170 .562 $3.75 $4.50 
IMAI53 .015 .170 .562 375 450 
IMAZZ3 .022 .170 .562 3.75 4.50 
IMA333 .033 .193 .562 3.75 4.50 
IMA393 .039 .193 .562 3.75 4.50 

IMA473 .047 .193 .687 3.75 4.50 
IMA503 .05 .193 .687 3.75 4.50 
IMA683 .068 .193 .687 3.75 4.50 
IMAI04 .1 .235 .687 3.90 4.60 
IMAI54 .15 .312 .687 4.05 4.65 

IMA2Z4 .22 .312 .687 4.10 4.70 
IMA334 .33 .312 .813 4.36 4.80 
IMA474 .47 .400 .813 4.39 5.20 
IMA504 .5 .400 .813 4.39 5;ZO 
IMAI05 1.0 .400 

I 
1.063 4.69 5.32 

IMA155 1.5 .500 1.125 5.19 5.95 
IMA205 2.0 .500 1.125 5.45 6.50 
IMA305 3.0 .562 1.125 5.95 6.98 
IMA505 5.0 .670 1.375 7.02 8.IZ 
IMAI06 10.0 .670 1.875 9.18 10.50 

High reliability, high performance for 
aerospace, industrial and military ap
plications. 

OBSOLESCENCE NOTE 

Type MA and MM Mylar capacitors 
have been used in many space and 
military applications due to their 
high reliability and small size·, but 
may be eventually discontinued as 
a catalog item because of the su
perior performance of our Polycar
bonate and Polysulfone capacitors. 
Although our Polysulfone capacitors 
are not listed as a standard item 
as yet in this catalog issue, they 
are available in the same case sizes 
as the Mylar capaCitors as replace
ment units. Please contact us for 
more complete information. 

$5.50 SUO ZMMI03 .01 
550 690 ZMMI53 .015 
5.50 6.90 ZMMZZ3 .022 
5.50 6.90 .ZMM333 .033 
5.50 6.90 ZMM393 .039 

5.50 6.90 ZMM473 .047 
5.50 6.90 ZMM503 .05 
5.50 6.90 ZMM683 .068 
5.60 6.95 ZMMI04 . .1 
5.65 7.00 ZMMI54 .15 

5.70 7.10 ZMM2Z4 .22 
5.90 7.Z0 ZMM334 .33 
5.95 7.40 ZMM474 .47 
5.95 7.40 ZMM504 .5 
6.3Z 7.60 2MMI05 1.0 

6.95 8.05 ZMM155 1.5 
7.50 8.50 ZMMZ05 2.0 
7.98 8.98 2MM305 3.0 
9.ZO 10.30 ZMM505 5.0 

11.85 lZ.95 ZMM106 10.0 

LEVEl. "B" QUALITY ASSURANCE 

1. Stabilization by temperature cycling from -52°C 
to 125°C~ 5 cycles minimum 

2. Mass spectrometer hermetic seal test per MIL· 
STD-202, Method 112, condition C, procedure 
III A. . 

3. Dielectric strength test at a minimum of 200% 
of rated voltage, lead to lead and leads to case. 

3A. AC dielectric strength - apply 100 Hz 
wave from lead to lead at a minimum 
peak voltage of 3 X rated DC voltage 
minute. 

4. Insulation resistance at rated voltage and 25°C. 
5. CapaCitance tolerance at 1 KHz and 25°C. 
6. Dissipation factor at 25°C. 
7. Visual inspection for ·dimensions, marking and 

packaging. 
8. Traceability to production and test records by 

permanent marking of parts with lot control 
number. 

9. Process and inspection data is maint. ined on 
file per NPC-200-3 and MIL-Q-9858 quality can· 
trol standards. 

1I2%tol. 
*D 

.193 .562 $4.15 $4.90 $5.85 $7.50 

.193 .562 4.15 4.90 5.85 7.50 

.235 .562 4.15 4.90 5.85 7.50 

.235 .562 4.15 4.90 5.85 7.50 

.235 .687 4.15 4.90 5.85 7.50 

.235 .687 4.15 4.90 5.85 7.50 

.235 .813 4.15 4.90 5.85 7.50 

.235 .813 4.15 4.90 5.85 7.50 

.312 .687 4.25 4.95 5.90 7.60 

.312 .813 4.37 5.05 6.00 7.80 

.312 .813 4.46 5.15 6.15 8.05 

.312 ;813 4.92 5.75 6.75 8.55 

.400 1.063 5.29 6.20 7.20 9.10 

.500 1.125 5.Z9 6.20 7.20 9.10 

.562 1.125 5.78 7.40 8.40 10.30 

.562 1.375 6.90 7.95 8.95 10.95 

.670 1.375 7.43 8.60 9.60 11.65 

.670 1.625 8.60 9.65 10.65 12.70 

.750 1.875 10.95 1Z.50 13.50 15.55 
1.0 2.375 16.85 18.95 19.95 Zl.05 
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CASE HISTORY RN·042 
OPEN CIRCUIT CONDITION OF 100 VDC RATED CAPACITOR 
IN LOW VOLTAGE APPLICATION. 

DETAILS: Customer discovered that existing voltage transients 
exceeding 100 volts, ultimately damaged several capacitors 
during system environmental checkout. No room was available 
for a larger size capaCitor without costly re-tooling. 

CORRECTIVE ACTION: A series of screening tests was conducted 
by CRC on both capacitors from the same lot, and a newer CRC 
type with the same characteristics but capable of withstanding 
more severe current surges. These tests were desighed, in a 
step-by-step method to induce failure modes, under the cus
tomer's worst case conditions. Capacitance, IR and DF measure
ments taken after each step served to monitor all possible 
degradation trends. Following are the screening tests: 

TEST 
STEP TEST CONDITIONS 

48 hours Burn-In @ 125·C/140 VDC. 

2 20 Cycles from -62·C/125·C. 

3 62 hours Burn·ln @ 85·C/400 Hz/lOO VRMS Sine 
Wave. 

4 HiPot Test @ 600 VDC for 1 minute and @ 600 volts 
peak-to-peak @ 60 Hz square wave for 1 minute. 

S 24 hours Burn-In @ 85·C/400 Hz/lOO VRMS Sine 
Wave. 

6 5.5 hours @ 85·C/60 Hz/400V peak-to-peak square 
wave. 

7 23 hours Burn-In @ 125·C/300 VDC. 

8 3 Cycles from -62·C/125·C. 

9 23 hours Burn-In @ 125·C/400 VDC. 

10 3 Cycles from -62·C/125·C. 

11 37.5 hours Burn-In @ 85·C/60 Hz/300V peak-to· 
peak. 

TEST DATA 

TOTAL % FINAL FINAL FINAL LEAKAGE 
SAMPLE CAPAC. % DF@ % DF@ CURRENT IN PICO-

NO. DRIFT 1 KHz 10 KHz AMPS @90 VDC 

1 -.14% <.01% <.01% 1 
2 -.19% <.01% <.01% 2 
3 -.05% <.01% <.01% 2 
4 -.06% <.01% <.09% 2 
S -.01% <.01% <.01% 1 
6 +.01% <.01% <.10% 1 
7 -.01% <.01% <.01% 1 
8 -.08% <.01% <.01% 1 
9 0.0%· <.01% <.01% 5 

10 -.09% <.01% <.01% 1 

TEST CONCLUSIONS 
Original capacitors used passed Step 3, but with significant 
increases of dissipation factor, then opened after Step 4. CRC 
replacement capacitors made with special electrodes (patent 
pending) survived all tests. Results for 10 samples are shown 
above. 
CRC test capacitors are extremely stable with the major capaci
tance shift occurring after the conditioning of Step 1. 

ADDITIONAL INFORMATION - 5 Picoamperes leakage current 
at 90 volts is equivalent to 18,000,000 megohms insulation re
sistance. CRC capacitors are therefore, remarkably high in 
insulation resistance after all screening tests. 

CRC capacitors tested above were a special 1TJ103 Teflon type 
similar to those listed on Page 4 of our catalog. Larger values 
were also tested with equivalent results. 

For AC applications, it is imperative that the customer conduct 
reliability screening tests utilizing pulsed voltages to avoid 
failures. Contact our Reliability Department for assistance in 
this matter. 

SEC. 1500 • CAPACITORS 

RELIABILITY STUDY XT·294 
HIGH VOLTAGE CAPACITORS 

Customers have requested that CRC supply high reliability 
capacitors of both light-weight construction and minimum size. 
These units must withstand the most rigorous environmental 
conditions and yet perform electrically as precision capacitors. 
The following typical life test is only one of many conducted 
constantly to verify the outstanding performance of CRC ca
pacitors, regardless of specialized application. 

APPLICATION: A capacitor 0.25 MFD ±5% is required in a .670 
x 1.875 hermetically sealed case to operate at 1500 VDC. 

TEST PLAN: To determine whether the CRC type and size ca
pacitor could be considered reliable for a long term space flight 
application, CRC decided. to life test 26 samples at 2300 volts 
DC and 85·C. In order to study any possible failure modes, 
readings with extremely accurate measurement equipment 
were taken of capacitance, OF and IR, initially and at periodic 
intervals. The following data was available on 3·18-70, at the 
time of catalog preparation. Continued testing is planned to 
10,000 hours. . 

TEST DATA % Dissipation Factor Insulation Resistance in 
XT·294 @ 1 KHz Megohms @ 500 Volts and 250C 

% Capac. 
Sample Change After After After 

No. 1500 Hours Initial 1500 Hours Initial 1500 Hours 

1 -.14 .06% .07% 2,800,000 2,700,000 
2 -.14 .05% .07% 2,600,000 2,700,000 
3 -.07 .06% .07% 2,700,000 2,700,000 
4 +69 .06% .07% 2,600,000 2,600,000 
5 -.31 .06% .06% 2,800,000 2.700,000 
6 -.35 .06% .08% 2,700,000 2,600,000 
7 -.10 .04% .09% 2,900,000 2,800,000 
8 -.10 .06% '.08% 2,700,000 2,700,000 

9 -.35 .06% .08% 2,700,000 2,700,000 
10 +.02 .06% .08% 2,600,000 2,500,000 
11 -.60 .05% .12% 2,700,000 2,600,000 
12 -.10 .05% .08% 2,500,000 2,500,000 

13 -.04 .06% .08% 2,600,000 2,500,000 
14 -.03 .05% .07% 2,700,000 2,500,000 
15 -.50 .05% .08% 2,600,000 2,500,000 
16 -·.39 .06% .08% 2,900,000 2,800,000 

17 -.38 .06% .08% 2,700,000 2,500,000 
18 -.54 .05% .12% 2,500,000 2,600,000 
19 -.55 .06% .08% 2,300,000 2,200,000 
20 -.43 .06% .07% 2,300,000 2,200,000 

21 -.24 .06% .07% 2,000,000 2,200,000 
22 -.22 .05% .08% 2,200,000 2,300,000 
23 -.40 .05% .10% 2,200,000 2,300,000 
24 -.22 .06% .08% 2,300,000 2,300,000 

25 -.41 .07% .09% 700,000 400,000 
26 -.55 .05% .07% 2,200,000 2,300,000 

TEST CONCLUSIONS 

1. In order to establish failure criteria more severe and sophisti. 
cated than existing high reliability military speCifications, 
CRC decided to establish the following as failures during or 
at end of test: 

A) An open or short circuit condition. 
B) Capacitance shift exceeding ±2 %. 
C) % Dissipation factor must not exceed 0.2%. 
D) Insulation resistance must not fall below 100,000 

megohms. 

2. At the end of 1500 hours of test, results were as follows: 
CONDITION: 
A) No failures. 
B) Maximum capacitance shift was +.69% 
C) Maximum dissipation factor was .12% 
D) Minimum insulation resistance was 400,000 megohms. 

3. By means of extrapolation based on the test data above, the 
failure rate is 0.0005%110' hours at a 95% LCL confidence 
level. 

ADDITIONAL INFORMATION-The capaCitor described above is 
a specially modified polycarbonate extended metal film elec
trode capacitor and is capable of operation from -S5·C to 
12S·C. It is also excellent for sinusoidal AC applications. Larger 
test batches will be tested at various stress levels and tempera
tures to study the unusual performance of these remarkable 
capacitors. 
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HIGH TEMPERATURE POLYSTYRENE 
CAPACITORS 

CRC has developed miniature polystyrene capacitors 
that can safely be operated above 85°C. This has been 
made possible by the use of a combination of the CRC 
patented winding and termination construction, and 
special metal film electrodes (patent applied for), which 
supp~rt the polystyrene dielectric in a stress·free man· 
ner at temperatures above 85°C. 

One hundred capacitors ranging from 0.001 to 
0.1 MFD and rated at 50 volts were burned-in at 
lO5°C and 140% of rated voltage for 72 hours, without 
failure. Some of the capacitors were also tested for 
insulation resistance at 45 volts from 25°C to 125°C 
without any shorts or opens occurring. CRC will conduct 
life tests at 85°C, lO5°C and 125°C to determine the 
proper ratings for these unusual capacitors. 

TC TRACKING OF MATCHED SETS 

Recently a customer requested that we supply our 30 
volt "PL" Polycarbonate capacitors in five values from 
.0022 MFD to 1 MFD so that the TC slopes track within 
±0.25% of each other from -55°C to 125°C. We tested 
on a sample basis and found that our standard catalog 
type met this requirement. In addition, the customer 
requested the five capacitors to be 1 % in tolerance but 
to be assorted and packaged in groups of five matched 
to 0.1 %. We have been supplying thousands of such 
sets on a routine basis ever since. 

In a more extreme example, a customer requested 0.1 
MFD capacitors supplied in pairs so that they track 
within 0.01 % from -lOoC to 85°C. We found that our 
best polystyrene units in stock were limited to 0.02% 
and that selected "ITJ" Teflon capacitors met the 
0.01 % maximum requirement. . 

ZERO TC 

We can match opposing coefficients of capacitors, such 
as polysulfone and teflon, to ±0.25% maximum from 
-55°C to +125"C. It is possible to match to ±0.1 % 
for more limited temperature ranges. With the state 
of our art growing so rapidly, we may be able to 
guarantee closer limits on a production basis soon. 

HIGH NEGATIVE TEMPERATURE COEFFICIENT 

Our new "MP" extended metal film electrode polypro· 
pylene capacitors have a linear TC of -250 to -350 
PPMjOC. The capacitors can be operated from -55°C 
to 125°C. The capacitors can be supplied in approx· 
imately the same case sizes as Type "05PA" Poly· 
styrene, shown on Page 18 of the catalog. Tliis new 
addition to our family of TC curves will provide 
design engineers with circuit capabilities not previ· 
ously possible. 
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SEC. 1500 • CAPACITORS 

;1:SCR COMMUTATION AND SPECIAL 
AC CAPACITOR APPLICATIONS 

COMPONENT PAGE 22 
RESEARCH 

COMPANY, INC. Catalog F 

Capacitors designed for AC applications by CRC 

have very low equivalent series resistance and 

are remarkably cool and efficient for their size. 

The capacitor shown contains eight 1.2 MFD sec· 

tions that operate up to 25 KHz at 170 volts AC 

RMS maximum with 25 amps at 25% duty cycle 
for each capacitor. 

CRC was selected as the manufacturer to pro

duce this special capacitor because of the ex

treme reliability required for a weapons program. 

This epoxy cased capacitor is pro· 
vided with heavy copper braided 
leads to handle the high peak and 
RMS currents when operated in 
SCR commutation circuits. Capaci· 
tors of polycarbonate. polypropy· 
lene and polysulfone have been 
used in applications from 400 Hz 
to 15 KHz. . 

This high temperature filter 
contains two standard teflon 
capacitors and one feed· 
through teflon capacitor in a 
compact, efficient, case can· 
figuration. 

A space application required 
high quality, small size, feed
through capacitors to handle 
50 amps RMS. CRC designed 
solid copper terminations· 
which provide lowest possible 
loss and excellent filter char
acteristics. 

An airborne navigation system needed 
an extremely compact filter to replace 
a tantalum capacitor without increase 
in size. Specially processed polycar
bonate capacitors that are 100% tested 
with square wave power supplies and 
then burned·in with sine wave voltages, 
provide the answer' to a difficult 
problem. 

Our customer required a capacitor 
capable of withstanding extreme 
shock and vibration without im
pairing high quality performance. 
Special potting techniques were 
used to maintain the capacitor char· 
acteristics, which was proven after 
extensive screening and qualifica· 
tion testing. 

SELECTED CAPACITORS FOR HIGH INSULATION RI;SISTANCE:&LOW DIELECTRIC ABSORPTION'? 

CRC receives inquiries for capacitors 
that have a higher insulation resis· 
tance or a lower dielectric absorption 
than listed in the catalog specifications 
for our standard types. By means of 
100% test and selection, capacitors 
of 'unusual performance can be sup· 
plied to meet your most exacting reo 
quirements. 

The readings shown are typical of the 
"blue ribbon" quality capacitors of 
every lot. Up to 30% of the capacitors 
in a lot generally meet these "blue 
Ribbon" specifications. 

"BLUE RIBBON" SELECTED 

Insulation Resistance in Megohms for 0.1 MFD Capacitors at 30 VDC using a 5 minute charge time. 

TYPE SIZE 25°C 55°C 85°C 105°C 125°C 

50V TEFLON .312 x .937 15,000,000 15,000,000 15,000,000 6,000,000 3,000,000 

JOV POLYCARBONATE .193 x .687 6,000,000 3,000,000 1,000,000 100,000 30,000 

100V POL YSULFONE .312 x .687 5,000,000 2,000,000 500,000 100,000 30,000 

50V POLYSTYRENE .400 x 1.063 
(Standard) 

15,000,000 7,000,000 1,000,000' 

50V POLYSTYRENE .400 x 1.063 15,000,000 7,000,000 3,000,000 500,000 50,000 
___ \!!!I!h Temp.) 

50V POLYPROPYLENE .400 x 1.063 15,000,000 5,000,000 3,000,000 1,000,000 30,000 

200V TEFLON 15,000,000 6,000,000 3,000,000 

400V POLYCARBONATE 4,000,000 500,000 250,000 
~" 

~.CnM PO NE NT R ESEARCH CO~ I NC.l717 l$\h Slreet,SanIaJ~~nica~.calif;:~oA@h~PhOn~;{?13)~~3:~75~%~T~i::'(910j 343-6864 
~,~,>:,,<., '. -, "'.-.<',," .,··c"'·: "' , . < ':',.:<0 .. ,." ':':-- -- ~":,,,,~,\::::>~}),~: ·:'Lk{·,:.~:l;2:;'::~:::'~":,:,,:>~:;->/\:>/ .,'''' :,;,?~·<:t(~;~" '""' ,. 
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Vol. S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

R9c~NI~~iughton Park, Corning. New York 14830 I Phone 607, 962-4444 

We make 

CORNING MIL MILSPEC VOLTAGE 
STYLE TYPE (MIL·C·) RATING (DC) 

capacitors 
for guys 
who can't 

PRECISION, SEMI·PRECISION AND GENERAL PURPOSE CAPACITORS 

stand 
failures 
CORNING® CYFM Capacitors give you 
environment·proof performance at 
substantial savings. They provide 
economical stability and reliability in 
coupling, decoupling, filtering, timing, 
switching and ·many other critical 
circuits. The CYFM's are electrically 
and environmentally interchangeable 
with the CYFR type. We have boiled 
them in salt water, immersed them in 
saturated steam and subjected them 
to 96·hour salt spray and 1200 hours 
of moisture resistance tests without 
failure or degradation. 

CORNING® CYFR Capacitors give you 
guaranteed reliability. They have con· 
tributed, and continue to contribute 
to marked improvement in MTBF in 
many military and space programs 
such as Titan, Surveyor, Syncom, 
Mariner, Apollo, and Gemini. Over 64· 
million unit·hours from lot acceptance 
tests over a five year period for 
Minuteman have demonstrated the 
reliability and reproducibility of the 
CYFR capacitor from a process under 
control. 

CORNING® TYO Capacitors are ideal 
for printed circuit applications be· 
cause of their miniaturization and 
radial lead configuration. Their design 
permits upright, flush mounting on 
circuit boards. Standard gold plated 
Dumet leads give reliable soldering or 
welding, and are spaced symmetrically 
with the case on .1" grids for fast 
installation on printed circuit boards. 
The lower prices of CORNING TYO 
Capacitors now provide a glass capac· 
itor at comparable ceramic prices. 

CORNING® cno and CY7D Capacitors 
are excellent for a larjle variety of 
radio frequency applications. They are 
used for power amplifiers, low power 
transmitters, and many electronic de· 
vices In gTld, plate coupling, tank, 
and bypass functions. Because of their 
small size and minimum weight, these 
CORNING Capacitors are also suited 
for airborne equipment and all types 
of mobile transmitters. 

The Glass·K is a miniature stable ca· 
pacitor that exhibits a high capac· 
Itance·to·volume ratio. It offers the 
size advantages of ceramic types and 
the consistent performance associated 
with glass dielectrics. 

The Glass·K's physical size and values 
of capacitance meet the requirements 
of both military and commercial appn· 
cations. The larger capacitance values 
are suitable for point·of·use filtering 
in computers, and for bypassing and 
coupling elements In miniaturized clr· 
cultrY. The smaller capacItance values 
are suitable for more critical circuit 
functions. 

The Glass·K is designed for genera I 
purpose use in bypass coupling, and 
filtering applications where the mlnla· 
ture size of ceramics Is required and 
where better performance characteris· 
tics are desired at competItive prIces. 

CYFMIO 

lEADS ON t CYFMI5 

Fift==1 ~~% 0.031· BT 
~'125~LEtmH-+I+-l'125~ I .. ITHICKNESS 

CYFM20 MIN. MIN. 

CYFM30 

~L->I 0 TY06 pt . TY07 ... -*. 
lW'MIN:!D 10-"""" i i....::! TYOh200 TYOS TYOIbAOO 

CYKOIBT 
CYKOIBU 

1.5 ==bI"-- 15' CYKOIBV I::::: MIN. MiN. --4j 0 

~NG1I. ~~ 
DIAMETER 

CYK02BT 
CYK02BU 
CYK02BV 

~1.5~1.5 I 
CYK12BX 

0 MIN. MIN.::1 
CYK13BX ~~ 

~ DIAMETER 

CYK14BX 
CYKI4BR 

CGC 2 

r-- 1.5 ---J I-- 1.5--1 
CGC3 

MIN. c::J MIN. 0 
M ~~ 

OtAMET£R 
CGC4 
CGC 5 

ESTABLISHED RELIABILITY CAPACITORS 

lEADS ON t F=i r,% 0.031· 

~'125~~I+-l'125~ 
BT 
I .. IWICKNESS 

MIN. MIN. 

~L->I ..,li< 

... plCYR51 200 0 
1\4·~-iI Io'-gm~ ~g& D 

~ 1.125 ~ 1.125--1 
0 MIN. ' MIN. 

~~ ~NG1i. 01AMET£R 

NOTES, (1) Tolerance shall in no case be less than ±0.25 pf. 

(2) For values of 100 pf and below, D.F. = 0.2% max. 

CYRIO 

CYRI5 

CYR20 

CYR30 

CYR51 

CYR52 

CYR53 

CYKRllBX 

CYKRI2BX 

CYKRI4BX 

CYKRI4BR 

CYlO 

CYl5 

CY20 

CY30 

CY06 

CY07 

CYOS 

CK3IBT 
CK3IBU 
CK3IBV 

CK32BT 
CK32BU 
CK32BV 

CK12BX 

CKI3BX 

CKI4BX 
CKI4BR 

-
-

-
-

CYRIO 

CYRI5 

CYR20 

CYR30 

CYR51 

CYR52 

CYR53 

CKRllBX 

CKRI2BX 

CKRI4BX 

CKRI4BR 

(3) Voltage rating dependent on capacitance value; peak working voltage. 

• Corning Is QPL to MIL·C·23269 and MIL·C·39014 
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500 
300 
SOD 
300 

11272 

500 
300 
500 
300 

11272 300 

11015 50 

100 
50 

11015 100 
50 

100 
100 

50 

500 
300 
500 
300 

23269 

SOD 
300 
500 
300 

23269 300 

100 
50 

100 
50 

39014 

100 
50 

100 
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INSULATION 
RESISTANCE lOAD MOIST. 

CAPACITANCE STD. TOl. lENGTH WIDTH THICK. or DIA. lEAD DIA. COEFFICIENT D.F. (MEGOHMS, liFE RESIST. CORNING 
RANGE (pI) (±%) (IN.) (IN.) (IN.) (IN.) TEMPERATURE (MAX.) MIN.) DC MAX. DC MAX. STYLE 

0.5·200 
.2969·.3906 .1406·.2031 .0469-.1093 .020 

CYFM10 
220-300 
220·510 

.4219·.5156 .2344-.2968 .0625-.1562 .020 
CYFM15 

560-1,200 

+140, ±25 0.5% 0.5% 
1,2,5,10 .1% 100,000 or or 

ppm/oC 0.5pf 0.5 pf 
560·3,300 

3,600-5,100 .6718-.7968 .3750-.4687 .0938-.1875 .025 
CYFM20 

3,600-6,20D 
.7032-.8281 .6719-.8281 .0938-.1875 .025 

CYFM30 
6,800·10,000 

1.0·560 .295-.305 .190-.210 .110-.120 TY06 

+140, ±25 0.5% 0.5% 
620-1,000 1,2,5,10,20 .295-.305 .290-.310 .110-.120 .020 .1%121 100,000 or or TY07 

ppm/oC 0.5pf 0.5 pf 
1,100·2,400 .495·.505 .290·.310 .110·.120 TY08 

270·10,000 5,10,20 +2%, -15% 1.0% 2% 2% CYK01BT 
12,000-20,000 10,20 .230·.250 - .080-.100 +20%, -45% 1.5% 5% 2% CYK01BU 
22,000-51,000 10,20 +2%, -10% 3.0% 20% 5% CYK01BV 

100,000 
.016 or 1,000 

megxmfd 
12,000·20,000 5,10,20 +2%, -15% 1.0% 2% 2% CYK02BT 
22,000-39,000 10,20 .230-.250 - .120-.140 +20%, -45% 1.5% 5% 2% CYK02BU 
56,000-100,000 10,20 +2%, -10% 3.0% 20% 5% CYK02BV 

. 10·4,700 
.150-.170 .080-.100 .016 

CYK12BX 
5,600-10,000 -
5,600·10,000 

100,000 CYK13BX 
10,20 .240-.260 - .080-.100 .016 +15%, -15% 2.5% or 1,000 - -12,000-22,000 megxmfd 

12,000·47,000 .380-4.00 - .130-.150 .025 CYK14BX 
56,000·100,000 .380-4.00 - .130-.150 .025 CYK14BR 

10·20,000 .150-.170 - .080-.100 .016 +22%, -56% CGC 2 
10,000·56,000 .240-.260 - .080-.100 .016 (-55°C - +85°C) CGC 3 

(-55°- 10,000 
20 + 125°C)t 3.5% or 100 - -

megxmfd 
51,000-120,000 .230-.250- - .120·.140 .016 CGC 4 

100,000·270,000 .380-.400 - .130-.150 .025 CGC 5 

0.5·200 
.2969-.3906 .1406-.2031 .0469-.1093 .020 

CYR10 
220-300 
220·510 

.4219-.5156 .2344-.2968 .0625-.1562 .020 
CYR15 

560-1,200 

+140, ±25 0.5% 0.5% 
1,2,5 .1% 100,000 or or 

ppm/oC 0.5pf 0.5 pf 
560·3,300 

.6718-.7968 .3750-.4687 .0938-.1875 .025 
CYR20 

3,600-5,100 
3,600-6,200 
6,800·10,000 .7032-.8281 .6719-.8281 .0938-.1875 .025 

CYR30 

1.0·560 .295-.305 .190-.210 .110-.120 CYR51 

+140, ±25 0.5% 0.5% 
620·1,000 1,2,5 .295·.305 .290·.310 .110-.120 .020 .1%(2) 100,000 or or CYR52 

ppm/oC 0.5pf 0.5 pf 
1,100·2,400 .495·.505 .290-.310 .110·.120 CYR53 

10·4,700 
.150·.170 .080·.100 .016 

CYKR11BX 
5,600·10,000 -
5,600·10,000 

.240·.260 .080·.100 .016 
CYKR12BX 

12,000·22,000 -

10,20 +15%, -15% 2.5% 
100,000 
or1,000 20% 10% 
megxmfd 

12,000·47,000 
.380·4.00 .130-.150 .025 

CYKR14BX 
56,000·100,000 -
56,000·100,000 .380·4.00 - .130·.150 .025 CYKR14BR 

t With 50% Voltage Derating. 
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How to use 

to .flnd manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include . 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the ·many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: . 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales ollices 
YELLOW SECTION 

to find tr~de name sources 
VOLUME 1, PAGE9S7 

More than 6,000 manufacturers of electrQnic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance \ 

contactthe Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



polycarbonate 
polystyrene 
=OPOlene 

ar 
eflon 
elmica® 

H.F. power 
energy stora 
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CAPACITORS 
PRECISION & HIGH VOLTAGE 

for lasers 
filters 

Wrap & Fill 
Hermetic Seal 
Epoxy Cased 

Ceramic Cased 

Custom Designed 

power supplies 
medical electronics 
high voltage equipment 
induction heating 
radar 
timing circuits 

• Voltages from 25 volts to 250,000 volts • Tolerances to 0.1 % 

Send for Complete Catalogs on • Capacitors • High Power Supplies • Transformers 
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Eleetro Cube 
Capaeitors . 
Special service on non-standard 
ratings, sizes or packages 
Capacitors, in nearly any value, type, case con
figuration or size can he furnished hy Electro 
Cuhe, on special order with short df'livery_ We'll 
df'sign them to a particular requirement or make 
them to your spf'cifications. We'll supply metal 
cases including hath tuhs, tubular and rectan
gular ht·rmetically sealed units, as well as epoxy, 
and wrap and fill typt·s. More than 4,000 stan
dard units are also available. Representative die
lectrics and specifications are presented in the 
tahlt· to the right. 
For. suhstantial package size reductions, Electro 
Cuhe can supply a full line of 50VDC capacitors 
using .00008 gauge metallized polycarbonate. 
Specially designed manufacturing equipment and 
rigid controls givt, these units reliahility equiv!l
I!'nt to heavit'r gauge 100 volt metallized poly
carbonat!' capacitors. Capacitance ratings from 
.001 mfd to 5Q mfd an' available in a variety of 
case styles. 
We also design and produce RC networks and 
HFI filters for a wide range of applications. 
Ell'ctro Cuhl' filters have hem used in such proj. 
('ds as Apollo, Minuteman and the C-5A. 

Electro Cube manufactures wire wound and 
foil wound transformers, both laminated and 
C core, toroids and special inductors. Through 
company funded development and testing, 
Electro Cube introduced the first commer
cially available autotransformers in lOKV A 
and lower ratings, and has developed process
ing techniques that make these devices reliable 
and economical. Electro Cube also can supply 
aluminum foil chokes with advantages similar 
to those of foil wound transformers. See page 
2950 for data on transformers. 

Capacitor (mfd) Range (Averoge) 

Tolerances 

Volloge. IDCI 

Temperature Range 

Dissipation Factor 

Insulation Resistance 

Dielectric Stre~gth 

(not 10 exceed 1 min. at 2S 0 q 

Available as 

Wrap and fill 

Epoxy Encapsulated 

Hermetically Sealed 

Typical sizes (Nominal) 

IWrop & 1;11, avail 

METALLIZED POlYCAR80NATE 

.0011'1 10 SO.OI'I 

20%.10%. Scro. 2"0' 1/,0 

SO, 100, 200, 300, 400, 600 

-SSoC 10 +12SoC 

0.3% 01 2SoC 

Need Not 
Temp. MegxMfd Exceed 

2SoC SO,OOO 1 00,000 megohms~ 

8SoC S,OOO 10,000 megohms 

12SoC 100 200 megohms 

200% of rated volta.ge 

Oval Fiol Round 

AXIAL AXIAL AXIAL 

62S8 62SC 62SD 

Rectnglr Rectnglr Round 

RADIAL AXIAL AXIAL 

636A 627A 627D 

Reclnglr Round 

AXIAL AXIAL 

632A 628D 

.001 mid, SOVDC - .09 x .18 x .40 

.01 mid, SOVDC - .09 •. 18x .40 

.1 mid, SOVDC - .12 x .21 x .40 

1.0 mid, SOVDC - .22 •. 31 x .68 

10.0 mid, SOVDC- .42x .S9 x 1.17 

SO.O mid, SOVDC _ .87 x 1.08 x 1.70 

MINIATURE HIGH VOlTAGE 

.0011'110 .21'1 

20%,10%, S%, 2%,1% 

1 KV, 2KV, 3KV, SKY, 8KV,l OKV, 12KV 

lSKV, 20KV, 2SKV, 30KV 

-SSoC 10 +8SoC, 10 +12SoC 

with 60/,0 voltage derating 

1.0% 01 2SoC 

Need Not 
Temp. MegxMld Exceed ---

01 20,000 , 00,000 megohms 

2SoC 

"2000;0 of rated voltage 

Oval Round 

AXIAL AXIAL 

S208 S20D 

Round 

AXIAL 

S2SD 

.001 mid, 1000VDC - .12 •. 32 x 1.0 

.01 mid, 1000VDC - .30 x .SO x 1.0 

.1 mid, 1000VDC - .60 x .80 x 1.S 

.2 mid, loo0VDC - .7S x .9S x 1.8 
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METALLIZED PAPER METALLIZED PAPER 

POLYSTYRENE MYlAR' AND FOil METALLIZED MYlAR RESIN IMPREGNATED WAX IMPREGNATED 

,0011'1 10 1.01'1 ,0011'1 10 5,01'1 ,0011'1 10 20,01'1 ,0011'1 10 20,01'1 ,0011'110 20,01'1 

20'7'" 10%,5%,2'/" 1% 20'7'" 10%, 5%, 2%, 1 % 20'7'" 10'/" 5%, 2%, 1 % 20%, 10~o, 5% 20~~, 10~ol 50;0 

100, 200, 400, 600 200, 300, 400, 600 100, 200, 300, 400, 600 SO, 100, 200. 400, 600 SO, 100, 200, 400, 600 

-SS'C 10 +8S'C -SS'.C 10 +100'C, 10 +12S'C -SS'C 10 +100'C, 10 +12S'C -SS'C 10 +100'C. 10 +12S'C ·-SS'C 10 +8S'C 

with 50CYo voltage derating with 500;0 voltage derating ..... ith 500;0 voltage derating 

0.1 '7', 01 2S'C O,S% 01 2S'C 1.0% at 25<>C 1.5'/,o12S'C 1.5~~ 01 25°C 

Need Not Need Not Need Not Voltage Need Not Voltage Need Not 
Temp. Meg xMfd Exceed Temp. Meg xMfd Exceed Temp. Meg ,MId Exceed Raling Meg x Mfd Exceed Roling Meg x Mfd Exceed --- --- --- --- ---
2S'C 100,000 100,000 megohms 2S'C 50,000 100,000 megohms 2S'C 50,000 100,000 megohms 50-200 500 1,500 megohms 50-200 500 , ,500 megohms 

8S'C 50,000 50,000 megohms 8S'C 5.000 10,000 megohms 8S'C 5,000 10,000 megohms @2S'C @2S'C 

12S'C 100 200 megohms 12S'C 100 200 megohms 400,600 1,500 3,000 megohms 400·600 1,500 3,000 megohms 

200% of roted voltage 200/~ of roted voltoge 2000;0 of rated voltage '50% 'of rated voltage . 1500;0 of rated voltoge 

Oval Flat Round Oval Flat Round Oval Fiol Round Ovol Round Oval Round 

AXIAL AXIAL AXIAL AXIAL AXIAL AXIAL AXiAL AXIAL AXIAL AXIAL AXIAL AXIAL AXIAL 

4108 410C 4100 2S0B 2S0C 2500 2108 210C 2100 112A 1120 141A 1410 

Rectnglr Round Rectnglr Reclnglr Round Flot Rectnglr Round Rednglr Rcdnglr Round Rectnglr Round 

RADIAL AXIAL RADIAL AXIAL AXIAL RADIAL AXIAL AXIAL RADIAL AXIAL AXIAL AXIAL AXIAL 

414A 4120 25M 2S4A 2520 217A 212A 2120 116A 110A 1100 140A 1400 

Round Reclnglr Round Reclnglr Round Round Round 

AXIAL AXIAL AXIAL AXIAL AXIAL AXIAL AXIAL 

411 0 260A 2510 201A 2110 1140 1420 

.001 mId, 100VOC - .13x .20x .68 ,01 mId, 100VOC - .11 x .20, ,53 ,001 mId, 1 OOVOC - ,09 x .18 , ,40 ,001 mId, SOVOC -' ,09, .18, .40 .001 mId, SOVOC - ,09 x .18 x ,40 

.01 mId, 100VOC - .14x.22x .68 ,1 mId. 100VOC - ,21 , .31 x .81 .01 mId, 100VOC - .09, ,18' .40 .01 mId, SOVOC - .09, .18 x ,40 ,01 mId, SOVOC - .09 x .18 x ,40 

.1 mId, 100VOC - ,21 '.38,1.18 1.0 mId, 100VOC - .41 , .57 x 1.45 ,1 mId, 100VOC - .11, .24, .53 1,0 mId, SOVOC - .28 , .40, .90 1.0 mid, SOVOC - .28 , .4Q x ,90 

.47 mfd. 10QVOe - .45 x ,60 , 1.68 2.0 mId, 100voe - .59, .75 x , .68 1.0 mId, 100VDC - .23 , .34 x ,95 10,0 mfd. 50VDC - .63 x .74 x 1.45 10.0 mfd. 50VOC - .63 x .74 x , .45 

1.0 mId, 100VOC - .63 , .80 , 1.68 10.0 mId, 100VOC - .49 x .65 x 1.70 

* DuPont Trade Name 

WRAP AND FILL EPOXY ENCAPSULATED HERMETICALLY SEALED 

OVAL fLAT ROUND OVAL. fLAT OR RECTANGULAR RECTANGULAR ROUND ROUND RECTANGULAR 
AXIAL AXIAL AXIAL ROUND AXIAL RADIAL AXIAL AXIAL AXIAL 

prJ I 
RADIAL 

t; FI I I! {} IZ 
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enc 
• It has been computed that "debugged" DM30, 10,000 MMF 

units, when subjected to 257,000 hours of life at 85°C 
with 100% of the rated DC voltage applied, will yIeld only 
1 FAILURE PER 43,000,000 UNIT·HOURS! 

• DM15, DM16, DM19, DM20 ••• perfect for miniaturIzation 
and for new designs using printed wiring circuits. Also 
available in DM30, DM42 and DM43. 

• New "hairpin" parallel leads Insure easy application. 
• ~t~~~5~!1 electrical requirements of military specification 

Design Versatility! 
• Available in 350 VDC and 500 VDC as well as 

voltages. 
• All bases are of low·loss steatite. 
• Special lugs are obtainable for printed circuitry. 
• Miniature units are available. 
• Solder Lugs can be bent in any position without affecting 

the capacity setting due to the rigid construction. 
• Various types of mounting brackets are available for all 

trimmers. , 
• Units can be constructed for special applications. 

Only 1 Failure in 14,336,000 Unit·Hours! 
• Life tests at 105°C with rated voltage applied have yielded only 

1 FAILURE PER 1,433,600 UNIT·HOURS for 1 MFD. Since the 
number of unit·hours for these capacitors is inversely propor· 
tlonal to the capacitance, 0.1 MFD Mylar·Paper Dipped capaCitors 
will yield only 1 FAILURE PER 14,336.000 UNIT·HOURSI . 

• Working volts DC: 200, 400, 600, 1000 and 1600. 
• Durez phenolic· resin Impregnated. 
• Tolerances: ± 10% and ± 20% (closer tolerances available). 
• Dielectric strength: 2 or 2'h times rated voltage, ·depending upon 

working voltage. 
• Exceed all electrical requirements of E.I.A. speCification RS·I64 

and military specifications MIL·C·9IA and MIL·C·25A • 
• Registered Trademark of DuPont Co. 

• Unmatched for excellent stability, dielectric strength, high 
Insulation .resistance, extremely high "Q" and correspond· 
Ingly low power factor. 

• Units can be subjected to a short "debugging" life test at 
elevated voltage and temperature for removal' of early 
life failures and for improved reliability. 

Write for Free Samples and Booklets 
on Any of The Above Capacitors 

West Coast Manufacturers contact: COLLINS & HYDE CO., 900 N. San Antonio Rd., los Altos, California 94022 
5380 Whittier Blvd., los Angeles, California 90022 

ALSO SOLD NATIONALLY THROUGH ELECTRONIC PARTS DISTRIBUTORS 
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EA!forecJ5iOn components 

functional modules 

197 MONMOUTH PARKWAY, W. LONG BRANCH, NEW JERSEY 07764 
TELEPHONE: (201) 229-1100 

15 WATT CLASS B AUDIO AMPLIFIER 
EAA·0015 

o Rated output power 15W (RMS) @ Tc 
<50°C TC <50°C 

o Frequency Response: Flat 25 Hz to 20 KHz. 
• External Component Count Minimized. 
o Output Quiescent Current: 7 rna Typical 
o Distortion at 1 KHz and P. = 15W: 0.5% 

Typical 
• Input Impedance: 18K Typical 
o Noise Output Relative to P. = 15W (input 

open, BW = 50Hz to 10KHz): -70 db Typical 
G $9.05 (100 Lots) 

FILTERS AND NETWORKS 

Active and passive RC Fi Iters designed by com
puter techniques - featuring thick film hybrid 
micro circuits with compensated temperature 
coeffici ent. 
o Specifically Suitable for Data Communications 

Equipment 
o Functionally Trimmed to Operational 

Characteristics 
o Low Pass, Band Pass: From .001Hz to 100KHz 
G Ladder Networks 
o R-C Networks: To 0.01 % Precision 

precision capacitors 
POLYSTYRENE ZERO lC. 
PSTZ 

• Temperature Coefficient: As Low as 0 ±10 
ppm per Deg. C 

" Long Term Stability: Less than 0.05% 
Deviation per 1 Year 

, Operating lemperature Range: Up to 95°C 
• Tolerance: As Close as ±.01 % 
• Typical Price: .033 mfd, ±10%, 100V

$3.54 (100 Lots) 

eem/1971 

WRAP & FILL CONSTRUCTION 
MHW & PSW 

o Capacitance Tolerance: ±20%, thru ±.5% 
G Temperature Range: May be Operated at 

Rated Voltage from - 55°C to + 85°C 
. 0 Humidity Resistance Meets Requirements of 

Mil-C-27287, Para. 3.12, in Accordance with 
Mil Std. 202C, Method 103B, Condition B 

o Temperature Coefficient: 100 ±30 ppm/oC 
Standard, 0 ±30 ppm/oC Upon Request 

o Stability: .05% per Year 

See YELLOW SECTI'ON for Local Offices, Phones 

OPERATIONAL AMPLIFIERS 
6851·0/6851·1/6852 

Designed specifically for computer analog signal 
processing and instrumentation applications. 
• High DC Gain: 154 db Typical 
• Wide Full Signal Bandwidth: 4MHz Typical 

(unity gain inverter) 
• High Slewing Rate: 200V/ p'S Typical 
• High Output Current: 50 rna Minimum 
o Input Characteristics: Single and Diff.erential 
o FET with Pico Amp Input Current and Low 

T.C. Voltage Coefficient 
• Prices Start as Low as $12.00 Each 

POLYSTYRENE 
PS 

• Temperature Coefficient: As Low as 0 ±10 
ppm/OC 

• Insulation Resistance: As High as 1012 

Ohms per Microfarad 
• Dielectric Absorption: Less than 0.01 % 
• Long Term Stability: Less than 0.01 % 

Deviation in Value Over a Period of One Year 
• Operating Temperature Range: Up to 95°C 
• Tolerance: As Close as ±0.05% 
G Matching Tolerance to ±.01 % 
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F-DYNE ELECTRONICS CO.· 
(203) 367-4442 449 HOWARD AVE., BRIDGEPORT, CONN. 06605 

listed is a sampling from F-Oyne's large 
assortment of film dielectric capacitors. 

POL YESTE~ (MYLAR) FOIL 
Cap. Range: .0003-10 mfds 

Volt. Range: 50-1000 vdc 

Temp. Range: -55 to 125°C 

IR: 50 K (meg) (mfds) or 100 K megs 

OF: .75% max. 

METALLIZED POLYESTER 
Cap. Range: .01 -50 mfds 
Volt. Range: 50 vdc-l0 kvdc 
Temp. Range: -55 to 125°C 
IR: 25 k (meg) (mfds) or 50 K megs 
OF: 1% max. 

POLYCARBONATE FOIL 
Cap. Range: .0003-5 mfds 
Volt. Range: 25-1000 vdc 
Temp. Range: -55 to 125°C 
IR: 75 K (meg) (mfds) or 500 K megs 
OF: .2% max. 

METALLIZED POL YCARBONATE 
Cap. Range: .01 -50 mfds 
Volt. Range: 50-1000 vdc 
Temp. Range: -55 to 125°C 
IR: 30 K (meg) (mfds) or 150 K megs 
OF: .3% max. 

POLYPROPYLENE FOIL 
Cap. Range: .0005-5 mfds 
Volt. Range: 50-1000 vdc 
Temp. Range: -55 to 105°C 
IR: 100 K (meg) (mfds) or 500 K megs 
OF: .1% max. 

METALLIZED· POLYPROPYLENE 
Cap. Range: .01-50 mfds 
Volt. Range: 50 V-l0,000 vdc 
Temp. Range: -55 to 105°C 
IR: 50 K (meg) (mfds) or 100 K megs 
OF: .2% max. 

POL YSULFONE FOIL 
Cap. Range: .0003-5 mfds 
Volt. Range: 25-1000 vdc 
Temp. Range: -55 to 150°C 
IR: 75 K (meg) (mfds) or 500 K megs 
OF: .2% max. 

METALLIZED POL YSULFONE 
Cap. Range: .01 -50 mfds 
Volt. Range: 50 V to 600 vdc 
Temp. Range: -55 to 150°C 
IR: 30 K (meg) (mfds) or 150 K megs 
OF: .3% max. 

POLYSTYRENE FOIL 
Cap. Range: .0005-5 mfds 
Volt. Range: 50-600 vdc 
Temp. Range: -55 to 85°C 
IR: 100 K (meg) (mfds) or 500 K megs 
OF: .1% max. 

() }-
WRAP AND FILL - ROUND 

PE 1 SERIES 
Cap. 50 

D L 
.. 01 .156x .375 

.1 .265x .50 

.47 .296x 1.125 
1.0 .500x 1. 1 25 

100 
D L 

.187x .. 375 

.281x .50 

.375x1.125 

.562x1.125 

MPE 1 SERIES 

200 
D L 

.187x .50 

.281x .75 

.484x1.25 

.641 x 1.687 

80 150 200 
.1 .218x .437 .218x .500 .265x .500 
.47 .312x .625 .375x .625 .343x .875 

1.0 .375x .750 .421x .875 .421xl.187 
5.0 .562x1.312 .687x1.562 .750x1.562 

PC 1 SERIES 
50 100 200 

.01 .187x .375 .187x .500 .187x .500 

.1 .296x .500 .281x .750 .343x1.0 

.47 .500xl.0 .475xl.25 .550xl.25 
1.0 .531 x1.625 .687x1.75 .687x2.0 

MPC 1 SERIES 
80 150 200 

.1 .218x .437 

.47 .312x .625 
.218x .500 .265x .500 
.390x .625 .359x .875 

1.0 .375x .750 .437x .875 .437x1.187 
5.0 .578x1.312 .718x 1.562 .781 x 1.562 

PP 1 SERIES 
Cap. 100 

D L 
.01 .234x .375 
.1 .328x .75 
.47 .4'68x1.125 

1.0 .671 xLI 25 

200 
D L 

.203x .5 

.375x .875 

.656>:1.125 

.734x1.687 

MPP 1 SERIES 
100 

.1 .250x .500 

.47 .390x .750 
1.0 .406x 1.125 
5.0 .750x1.81 

200 
.312x .500 
.421x .875 
.500x1.187 
.875xl.875 

PF 1 SERIES 
50 

.01 .187x .375 

.1 .312x .500 

.47 .531x1.0 
1.0 .562x 1.625 

100 
.187x .500 
.297x .750 
.484x1.25 
.75 xl.75 

MPF 1 SERIES 
80 

.1 .234x .500 

.47 .312x .625 
1 .0 .406x.7 50 
5.0 .625x1.312 

150 
.234x .500 
.406x .625 
.468x .875 
.750x1.562 

PS 1 SERIES 
100 

.01 .219x .500 

.1 .406x .875 

.47 .687x 1.25 
1.0 .875x1.5 

200 
.234x .625 
.468x1.0 
.750x1.562 

400 
D L 

.218x .625 

.484x .875 

.750x1.437 
1.0 x1.687 

400 
.375x1.06 
.562x1.56 
.750xl.875 

200 
.250x .500 
.375x .812 
.500xl.562 
.75 x2.0 

200 
.281x .500 
.375x .875 
.500x1.187 
.812x1.562 

400 
.281x .750 
.578x1.25 

MIN I A T U REFILM CAPACITORS 

F-OYNE ELECTRONICS CO. • BRIDGEPORT, CONN. 06605 

Cap. 

.001 

.022 

.1 

.15 

.1 

.47 
1.0 
5.0 

.01 

.1 

.47 
1.0 

1. 
.47 

1.0 
5.0 

Cap. 

.01 

.1 

.47 
1.0 

.1 

.47 
1.0 
5.0 

.01 

.1 

.47 
1.0 

.1 

.47 
1.0 
5.0 

WRAP AND FILL - FLAT 
PE 2 SERIES 
100 

T W L 
.109x.218x .375 
.109x.218x .375 
.171x.281x .500 
.234x.343x .500 

200 
T W L 

.109x.218x .375 

.125x.234x .375 

.203x.312x .500 

.203x.312x .625 

MPE 2 SERIES 
80 

.140x.234x .500 

.234x.343x .625 

.281x.421x .750 

.484x.625x 1.25 

150 
.140x.250x .500 
.281 x.421 x .625 
.328x.468x .875 
.578x.718x1.5 

PC 2 SERIES 
50 100 

.109x.218x .375 

.171x.281x .625 

.406x.531 x 1.0 

.435x.560xl.625 

.125x.218x .500 

.218x.312x .750 

.375x.531 x1.25 

.594x.734xl.75 

MPC 2 SERIES 
80 150 

.140x.234x .437 

.234x.343x .625 

.281x.421 x .750 

.484x.625x 1.250 

.140x.250x .500 

.296x.437x .625 

.343x.484x .875 

.609x.750xl.5 

PP 2 SERIES 
100 

T W L 
.107x.232x .500 
.264x.389x .750 
.451 x.576xl.125 
.607x.732x 1.125 

200 
T W L 

.123x.248x .500 

.295x.420x .875 

.576x.701x1.125 

.654x.779xl.687 

MPP ;Z SERIES 
100 

.170x.295x .500 

.310x.435x .750 

.326x.451x1.125 

.670x.795x 1.81 

200 
.232x.357x .500 
.341 x.466x .875 
.420x.545xl.875 
.795x.920x1.875 

pF 2 SERIES 
50 

.1 07x.232x .. 375 

.232x.357x .500 

.451 x.576xl.0 

.482x.607xl.625 

100 
.107x.232x .500 
.217x.342x .750 
.404x.529x 1.25 
.670x.795x1.75 

MPF 2 SERIES 
80 

.154x.279x .500 

.232x.357x .625 

.326x.451 x .750 

.545x.670x1.312 

150 
.154x.279x .500 
.326x.451x .625 
.388x.513x .875 
.670x.795xl.562 

For complete catalog list
ings - call (203) 367-4442 
or write F-Dyne Electronics 
Co.; 449 Howard Avenue, 
Bridgeport, Conn. 06605. 
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Cap. 

.01 

.1 

.47 
1.0 

.1 

.47 
1.0 
5.0 

.01 

.1 

.47 
1.0 

.1 

.47 
1.0 
5.0 

MO~DED - ROUND 
PE 3 SERIES 

100 
D L 

.250x .625 
.375x .B75 
.625x1.25 
.750x1.5 

MPE 3 SERIES 
80 

.25ax .625 

.375x .625 

.437x .750 

.625x1.375 

,PC 3 SERIES 

200 
D L 

.250x .625 

.437x .B75 

.750x1.25 

.B75x1.75 

150 
.25ax .625 
.437x .750 
.50ax .875 
.75axl.562 

200 
.312x .6B7 
.50ax1.312 
.875x1.937 

100 
.25ax .6B7 
.437x1. 187 
.75ax1.562 
.875x2.062 1.0 x2.437 

MPC 4 SERIES 
. 80 

.250x .5 

.375x .750 

.500x .B75 

.750xl.375 

FEED THRU ASSEMBLY 

150 
.250x .625 
.437x .750 
.625x1.0 
.B75x1.625 

SEC. 1500 • CAPACITORS 

MINIATURE FILM DIELECTRIC CAPACITORS 
449 HOWARD AVE., BRIDGEPORT, CONN. 06605 

MOLDED - RECTANGULAR -
RADIAL 

PE 4 SERIES 
Cap. 100 

T H L 
.01 .a95x .325x .375 
. I . I 65x .525x .585 
.47 .250x .825x .985 

1.0 .295x1.0 x1.5 

200 
T H L 

.125x .275x .375 
· I 95x .5B5x .BB5 
.295xl.l0 x1.25 
.295x1.0 x1.75 

MPE 4 SERIES 

.01 

.1 

.47 
1.0 

100 
· I OOx .330x .330 
· I 50x .500x .500 
.250x .500x .675 
.250x .500x .B75 

200 
· I OOx .330x .330 
· I 50x .500x .500 
.250x .500x .B75 
.312x .750x1.0 

PC 4 SERIES 

.01 

.1 

.47 
1.0 

50 
.095x .325x .375 
· I 50x .500x .600 
.500x .750x1.0 
.750x .750x1.25 

100 
· I BOx .330x .550 
.250x .500x .675 
.750x .750xl.25 
.570x .740x1.75 

MPC 4 SERIES 
100 

.01 .100x .330x .330 

.1 .150x .5aox .500 

.47 .250x .500x .675 
1.0 .250x .500x 1.0 

200 
.100x .395x .395 
· I 50x .500x .600 
.250x .750xl.0 
.750x .750xl.25 

Cap. 

.01 

.1 

.47 
1.0 

.1 

.47 
1.0 
2.0 

.01 

.1 

.47 
1.0 

01 
.1 
.47 

1.0 

0>-----r-) 
MOLDED - RECTANGULAR 

PE 5 SERIES 
100 

T W L 
.17 x.29 x .57 
.29 x.42 x .75 
.56 x.72 x .88 
.56 x.72 xl.56 

200 
T W L 

.17 x.29 x .57 

.29 x.42 x 1.06 

.56 x.72 x 1.17 

.56 x.72 xl.Bl 

MPE 5 SERIES 
100 

· I 70x.290x .570 
.290x.420x .670 
.390x.540x .82 
.390x.540x1.04 

200 
.290x.420x .570 
.390x.540x .820 
.390x.540x 1. 19 
.560x.720x1.75 

PC 5 SERIES 
50 

.160x.240x .420 
· I 85x.465x .6BO 
.390x.540x 1.040 
.560x.720xl.50 

100 
.170x.290x .550 
.290x.420x .820 
.390x.540x 1.25 
.560x.720x 1.95 

MPC 5 SERIES 
100 

· I 60x.240x .420 
.290x.420x .570 
.390x.540xl.04 
.390x.540x 1.24 

200 
. I 60x.240x .550 
.290x.420x .B20 
.560x.720xl.24 
.560x.720xl.750 

In addition to the above standard line capacitors, F-D.yne also manu
factures a number of custom designs and services as illustrated 
below. 

REEL PACK MULTIPLE CAPACITOR ASSEMBLIES METAL CASED RECTANGULAR RIc NETWORKS 

-EJ ·'I~~vm'r 
HIGH VOLTAGE 

(J 1.0 MFD 
220 VAC 

AC DESIGNS 

)-
"0" TC and controlled 
capacitance change for 
stability or matching 
with pot cores and re
sistors. 
TEMPERATURE COMPENSATING 

eem/1971 

MATCHED CAPACITORS PC TYPE - TUBULAR METAL CASED TUBULAR 

F-Dyne high quality film dielectric capacitors are designed and manu
factured to provide the very best electrical characteristics in the small
est size consistant with reliable performance. 

F-Dyne capacitors are readily available in 10 pf capacitance incre
ments, i.e., 430 pf, 440 pf or .18763, .18764, etc. Tolerances may 
be as low as .25% or .1 % with matched pairs. 

For fast delivery of standard or special film dielectric capacitors, call 
F-Dyne - (203) 367-4442. 

See YELLOW SECTION for Local Offices, Phones 2383 
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• CAPACITORS 

" I 
29F 29F 6K,16K 69F,69F2000 

62F,69F900 43F 87F 86F,88F,92F 76F, 77F, 78F 

Application 

For polar and nonpolar coupling, filtering, 
decoupling, bypass, energy storage and 
timing in military and high·performance in
dustrial amplifiers, transmitters, receivers, 
servo systems, and navigation systems. 
Hermetic seal available. 

Catalog 
Type 

29F 

Description 

Standard and high-voltage tantalum 
foil; Mll-C·3965: 
Cl20, Cl21, Cl22, Cl23, Cl24, Cl25, 
Cl26, Cl27, Cl30, Cl31, Cl32, Cl33, 
Cl34, CL35, Cl36; CL37 
Cl51, CL52, Cl53, CL54 
Tubular and rectangular 

Voltage 
Range 

Up to 
450 
VDC 

UF 
Range 

0.15 to 
3500 

I£f 

High-reliability type for military or aero- 16K Hermetic seal available Up to 0.75 to 
space use where hermetic seal and extreme 150 580 
reliability are prime factors. VDC I£f 

Temper· 
ature 
Range 

-55C 
to 85C 

or 
125C 

-55C 
to 125C 

For polar only ~ where no reverse voltage . 69F Tantalum porous anode; Mll-C-3965: Up to 1.7 to -55C 
is expected - coupling, decoupling, filter- 69F2000 CL64, Cl65, Cl55 150 2400 to 85C 
ing, bypass, energy storage and timing in Tubular and rectangular VDC I£f or I25C 

Bulletin 
Reference 

GEC-18I2 

Consult 
GE Sales 
Engineer 

GEC-1814 
GEC-1842 

military and high-performance industrial ----------------------------
amplifiers, transmitters, receivers, servo 69F900 Subminiature tantalum porous anode Up to 3.3 to -55C GEC·1841 
systems, and navigation systems. 60 VDC 450l£f to 85C 

For polar only-where no reverse voltage is 
expected-coupling, filtering, decoupling, 
bypass, energy storage and timing in stan
dard and high-performance industrial and 
entertainment amplifiers, transmitters,. reo 
ceivers, servo systems, and navigation 
systems, within temperature capabilities. 

62F Porous anode tantalum electrolytic 
Subminiature 
lightest weight 
Highest volumetric efficiency 

Up to 
60 

VDC 

0.01 to 
325 
I£f 

For bulk filtering and energy storage in 86F High performance, high volumetric Up to 75 to 
military and high-performance or standard efficiency 450 540,000 
industrial power supplies, including com- VDC I£f 

-55C GEC-1840 
to 85C 

-40C to GEC-1813 
65C,85C 

69F 

75F 

Market· 
Usage 

Military, 
Industrial 

Military 

Military, 
Industrial 

Industrial, 
Entertain· 

ment 

Industrial 

puter usage and welding equipment. ----------------U-p-to--1-70-t-o------,---------
88F Long life, high ripple current -40C Consult Industrial 
92F 150 150,000 to GESaies 

For polar coupling, filtering, decoupling, 
bypass, energy storage and timing in stan· 
dard and high-performance industrial and 
entertainment amplifiers, transmitters, re
ceivers, servo systems, and navigation 
systems, within temperature capabilities. 

For filtering, bypass, decoupling, and 
coupling in entertainment-type radio, TV, 
high-fidelity systems, and in industrial in
struments and test equipment. 

For circuits in test, measurement, contro" 
and communications equipment of all 
types, where high-quality film-foil units 
are an economic choice. 

76F 
77F 
78F 

43F 
87F 

75F 

Miniature aluminum electrolytic 

Can style and Tubular 
Aluminum electrolytics for radio, TV, 
and other communications equipment 

Polyester film-foil roll is epoxy-encap
sulated. Welded radial leads. Units 
have mounting feet and precise di
mensions, for high-density packaging. 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 

VDC 1£1 85C Engineer 

Up to 
150 
VDC 

Up to 
450 
VDC 

50 
to 

600V 

1 to 
790 
p.f 

5to 
15,000 

p.f 

-20CI 
-40C 
to 85C 

-20C 
to 

85C 

-55C 
to 

125C 

GEC-1798 
GEC-1843 
GEC-1844 

GEC-1798 

GEC-1816 

Industrial, 
Entertain· 

ment 

Industrial, 
Entertain· 

ment 

Industrial 

G ENE R A L. _ E LEe T RIC 
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• CAPACITORS 

~ 
\\ \ 

\" 

65F 
---~---
61F,63F,74F51,AE 

SEC. 1500 • CAPACITORS 

BA, 74FOl 
23F 

23F 28F 45F 14F 14F 

Temper· 
Catalog Voltage UF ature Bulletin Market 

Application Type Description Range Range Range Reference Usage 

For printed-circuit board circuitry where 65F Polyester film and aluminum foil roll, 50V .0010 -55G GEG-1834 Industrial 
size, weight, cost, and reliability give ad- compressed and packaged in a rec- only to to 
vantage over metallized film capacitors. gular epoxy case with radial leads. 1.5J.'f 85G 

For use where size, weight, cost, and 61F Polyester film-foil roll, wrap and-pot, Up to .0010 -55G GEG-1833 Industrial, 
reliability give advantage over metal-clad 63F with axial leads. 63F only meets per- 300V ,to to GEG-1819 Military 
tubulars, molded, or ceramic case units. AE formance requirements of Mll-G- 2J.'f 125G 

27287. 

74F51 Same as 61 F except with polycarbo- 100 or 0010 to -55G to GEG-1798 Industrial 
nate film dielectric 200V 1 p.f 125G 

For manufacturing and test equipment, BA Metallized polyester film roll, wrap- 100 or .010 to -55G to GEG-1815 Industrial 
electronic timers and control, communi- and-pot, with axial leads. 200V 10 p.f 125G 
cations equipment, and other forms of 

74F01 Same as BA except with metallizeo 200V _010 -55G GEG-1798 Industrial industrial electronic equipment. 
polycarbonate film. to to 

10 p.f 125G. 

For energy storage for gas discharge tubes, 85F Aluminum electrolytic photoflash en- 300 to 5 to -20G Gonsult Industrial, 
such as camera attachments. ergy-storage capacitors to provide 550 700 to GE Sales Entertain-

low doc leakage current and low ESR. VDG J.'f 45C Engineer ment 

General-purpose doc capacitors for filter- 23F Paper/Pyranol® in drawn steel cases. 400 to 0.05 to -55C GEG-1798 Industrial 
ing, blocking, bypass, and arc-suppression 12,500 35 to 
in power supplies, control circuits, and VDG, J.'f 85G 
other doc circuit functions. 

236 to 
1900 VAG 

Specially designed for such SGR applica- 28F Paper, metallized paper, and polycar- 200 to 0.25 to -55G GEA-8688 Industrial 
tions as phase control, frequency multi- nate film dielectrics with very low 2000 VDG, 150 to 
pliers and changers, power supply filters, internal losses and high peak cur- p.f 80C 
time ratio controls, inverters, and recti- rent carrying capability. 115 to 
fier spille suppression. 700 VAG 

General-purpose a-c capacitors for motor 45F Paper/ Pyranol II in drawn oval cases. 200 to 0.5 to -30C GEA-8691 Industrial 
and transformer applications. New Pyranol 720 VDG 55 to 
II impregnant multiplies life and increases J.'f 70G 
reliability. 

For high-voltage doc rectifier power sup- 14F Paper/Mylar* oil impregnated in all- 5000 to 0.67 to -40G GEC-1798 Industrial 
ply filters, and high-voltage blocking and welded steel rectangular case of leak- 20,000 150 to 
bypass in communications, radar and other proof construction. VDG J.'f 105C 
high-voltage circuits. 

For light-duty energy storage-discharge 14F Paper / Pyranol in fabricated steel 1000 to 12.5 to a to GEG-1798 Industrial 
duty, such as photoflash applications. cases. 10,000 640 40C 

VDC J.'f 
* Trade-mark of DttPont Co. 

For complete information contact your nearby GE Sales Office, or GENERALfJ ELECTRIC write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2385 



DIPPED SILVER-MICA CAPACITORS 
MIL-C-5D AND COMMERCIAL GRADES 

General Instrument dipped silver-mica capacitors meet or exceed 
Mll-C-50 and EIA-RS153 requirements. Mil types and ROM types 
have rflultiple epoxy-resin coatings for maximum environmental 
protection. The single dip SROM type may be used where space 
is critical and subsequent encapsulation of the circuit will be 
applied. 

The range of standard types and ratings is shown in the table 
below. Complete technical details appear in Bulletin MC-2. 

Production quantities are available trom General Instrument 
Corporation, Capacitor Group, Walnut St., Tazewell, Va. 24651 
(Phone 703-988-5551). Contact Miconic Industries, Inc.,135Eileen 
Way, Syosett, N.Y. 11791, for the name of the G.I.-Miconics dis
tributor nearest you. 

HOW TO SPECIFY: 
Commercial 

MIL-C-SD 
RDM 10 
CM04 

STYLE 

See 

Standard 

Ratings 

B 

CHARACTERISTIC 

D 

VDC 
A = 100 
C = 300 
D = 500 
F =1000 
H =1500 
J =2000 

121 K 0 

CAP pF TOL. TEMP °C 
First 2 D = ±V2 pF M = -55 +70 
digits E = ±0.5% N = -55 + 85 

significant F = ±1% 0= -55 + 125 
3rd digit G =±2% P = -55 + 150 
indicates H = ±3% zeroes J =±5% 

K = ±10% 
M= ±20% 

"For crimped leads, add prefix "l""to ROM and sROM. CM09, 10,' 11 and 12 have crimped leads. 

TYPE 

*RDM5 

~RDMl O/CM04-09 

*RDM12 

*RDM15jCM05·l0 

*RDM16 

*RDM19/CMOS-ll 

*RDM20 

*RDM30/CM07·12 

*RDM42/CM08·13 

STANDARD RATINGS: MIL-C-S, RDM, SRDM 
CAPACITANCE IN PICOFARADS (pF) 

lOOV 300V 500V lOOOV l500V 

1-200 1-120 NA NA NA 

1·1000 1·3QO 1·270 NA NA 

400·1500 NA NA NA NA 

1·1500 1-1200 1-750 NA NA 

100·1800 100·1450 100·750 NA NA 

100-8200 100·6800 100·5100 1-30QO NA 

100·18000 100·12000 100·10000 1-5600 1-1600 

470-30000 470·24000 470·20000 470·12000 100·5600 

3300·100000 3300-69000 3300·51000 3000·32000 1000·20000 

* For single coat, add "5" (SRDM). For crimped leads, add "1" (1 RDM, 1 SRDM). 

GENERAL INSTRUMENT CORPORATION CAPACITOR 
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3 

VIB 
(Hertz) 

1 = 10-55 
3 = 10-200 

2000V 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

100·5600 

NA 

eem/1971 



AlUMU\lUM ELECTROLYTIC CAPACITORS 

Sub·miniature tubular +85°C 
Type 974 and 975 capacitors are in· 

dustrial Quality units rated for continuo 
ous operation from -30°C to +85°C. 
They feature exceptionally low DCl and 
ESR. AII·welded construction is com· 
bined with high purity foils in an insu· 
lated metal case. The 974 has axial 
leads. The 975 is single·ended for 
printed circuit applications. Capaci· 
tance range, 1-1800 I'F, working volt· 
age, 3-150 VDC. See bulletins El·I0l 
(974) and El·I05 (975). 

Type 974 and 975 capacitors are 
available from Authorized Miconics 
Distributors. 

Standard tubular +85°C 
Type 977 capacitors are intended for 

industrial and entertainment applica· 
tions and are rated for continuous op· 
eration from -20°C to +85°C. A wide 
range of values are avai lable from 1 to 
18,000 I'F and 3-450 WVDC in 72 case 
sizes. Construction is all·welded with 
insulated (PVC) metal cases standard. 
Cardboard sleeves and! or mounting 
straps are available. For printed circuit 
applications, Type 979 is available with 
a special mounting wafer. See Bulletin 
El-11l. 

Type 977 capacitors are available 
from Authorized Miconics Distributors. 

High·capacitance 
(Computer Grade) +85°C 

Type 982 capacitors feature very 
great (up to 570,000 I'F) capacitances 
in compact insulated metal cans. Stand· 
ard configuration is screw terminals 
with PVC sleeves. Mylar and acetate 
sleeves are also available. The standard 
line of eight cases covers most popular 
applications. Other cases are available. 
Capacitance ranges from . 2300 }LF 
at 450 WVDC, to 570,0001'F at 3 WVDC. 
The 982 is intended for continuous op· 
eration in power supply filters at tem· 
peratures up to +85°C. See Bulletin 
El·107. 

Type 982 capacitors are available 
from Authorized Miconics Distributors. 

982 

Sub·miniature tubular +65°C 
Type 984 and 985 capacitors are in· 

tended for entertainment applications. 
They are rated for continuous duty from 
-200 C to +65°C (500 hours at +85°C), 
Both types have high volumetric effi· 
ciency and feature all·welded construc· 
tion in insulated metal cases. The 984 
has axial leads while the 985 is single· 
ended for printed circuit applications. 
DCl and ESR are very low and all types 
have extended surge voltage ability. Ca· 
pacitance range, 1-2500 I'F, voltage, 
3-150 WVDC. See Bulletin El·102. 

Metal case, Twist·mount +85°C 
A broad range of metal case electro· 

Iytics in twist·mount, printed circuit or 
special mounting is available in the 
Type 927 series. Capacitances range 
from I to 30,000 I'F and voltages from 
3 to 475 WVDC. Operating temperature 
is -30°C to +85°C. These capacitors 
conform to EIA Standard RS·154B. Units 
are supplied in single, dual, triple or 
Quad configuration. For details, see 
Bulletin H·I09. 

Military Grade (Mll·C-62) 
General Instrument supplies capacitors to Mll·C-62 in standard 

metal can and "bathtub" configurations. Extreme manufacturing 
care is exercised to ensure adherence to specifications. For de· 
tails, see Bulletin El·108. Rated for operation from -40°C to 
+85°C. Mll·C·62 capacitors are available from Authorized Miconics 
Distributors. 

nCRYSTAL-CApn® MYLAR* CAPACITORS (Patent applied for) 

.. e .. '······,..-·· .. 

The Type 165 "Crystal·Cap" capacitor is a revolutionary new form 
of Mylar capacitor. The Mylar dielectric is fused into an integral unit 
with high purity aluminum foil to achieve unparalleled performance. 
Insulation resistance is extremely high with OF very low. Capacitance 
retrace characteristics are excellent. Terminal wires are imbedded into 
the sealed ends of the capacitors in a unique manner (Patent applied 
for) to provide a very strong bond. 

The "Crystal·Cap" outperforms all typical Mylar "Wrap·and·fill" types 
in electrical or physical comparisons. Capacitance range, .001·.47I'F, 
50 to 600 WVDC. Operating temperature: -55°C to + 125°C. See 
Bulletin FC·IOI. 

Type 165 "Crystal·Cap" capacitors are available from Authorized 
Miconics Distributors. 
"'Mylar is an E.!. DuPont de Nemours trademark for polyester film. 

WALNUT ST., TAZEWELL, VA. 24651 • PHONE (703)888-5551 • TWX: 710 938-1580 
eem/1971 See YELLOW SECTION for Local Offices, Phones 2387. 



PASSIVE COMPONENTS I MATERIALS I HARDWARE 

a division of 

Gulton Industries, Inc. 
340 w. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature tubular polycarbonate dielectric capacitors 
ser'les 357 "peG" -55°C to +125°C Without Derating 
Sealed in Non,Metallic Cases 100 VDC and 200 VDC 

111/4 Min.t-L :!::g~~---tl1f4 Min'1 . " ::c ]= 4l Dia. r . = --1-- ±.025 

High Strength Leads L.-L 
Coated with Solderable Alloy LEAD DIAMETERS. 

specifications 
DISSIPATION FACTOR: 

.138 and .170 Diameters: 22 AWG 
.204 Diameter and larger: 20 AWG 

Less than .25% when measured at or referred to a frequency of 1,000 
CPS at +25°C. 
INSULATION RESISTANCE: 
The minimum insulation resistance when measured with an applied 
potential of 100 to 200 volts, but not to exceed the rated voltage, shall 
be as follows: 
,'",;,,'c:rtMe 

At + 25°C 
At + 85°C 
At +12SoC 

TEST VOLTAGE: 

150,000 
15,000 
1,000 

Shall withstand a DC voltage equal to 200% of the rated voltage for 
one minute at a temperature of +25%, ±5°C. 
ACCELERATED LIFE TEST: 
Shall withstand an accelerated life test of 250 hours with 140% of the 
voltage rating, applied at the applicable high ambient temperature, per 
MIL-C-25C. Not more than one failure in 18 pieces tested shall be allowed. 
VOLTAGE RATINGS: 
These capacitors are designed to operate over the temperature range 
of -55°C to +85°C at full rated DC voltage and up to + 125°C with 
working voltages as follows: 

200 VDC 
100 VDC 

LEAD PULL TEST: 

100 VDC 
50 VDC 

These capacitors shall withstand a five (5) pound pull applied axially 
for one minute. , 
LEAD BEND TEST: 
Leads shall be bent without breakage about the point of egress from 
the capacitor. First 90 degrees in one direction then back to the original 
position, and the 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPERATURE: 
The capacitance change shall not exceed the following values with 
reference to the + 25°C capacitance value: 
'i$f;',?i;:r;';;f1!MI'iMtll!fE)~11;Z~%~'f:' " 

55°C 
+ 85°C 
+ 125°C 

HUMIDITY TEST: 

2% Maximum 
±1.2S% Maximum 

±2% Maximum 

Series 357 capacitors are not intended to be operated where humidity 
is a problem. This series is intended for use in circuits which are 
encapsulated or hermetically. sealed. 

MARKING: 
Small size of units liniits marking information to the following: capacity, 
voltage, series prefix (357), Gudeman or trademark. 
SPECIAL CAPACITORS: 
Capacitance values, voltages and sizes not listed in this bulletin will 
be furnished upon request. . 

357CI02 .138 x ~6 
357C152 .170 x ~6 

.0022 357C222 .170 x ~6 

.0033 3578332 .138 x 357C332 .170 x Ji'6 

.0039 3578392 .138 x 357C392 .170 x Ji'6 

.0047 3578472 .170 x 357C472 .204 x '12 

.0068 3578682 .170 x 357C682 .204 x '12 

.0082 

.01 

.012 

.015 

.018 

.022 

.027 

.033 

.039 

.047 

.056 

.068 

.082 

.1 

.12 
:I5 
.18 
.22 

TYPICAL ~ 1,000,000 

CURVES ~ 
II) 

::;: 

'" o 

~ 100,000 

'" '-' z 
.~ 
u; 
'" '" z 
o 

~ 
~ 
II) 

~ 

10.000 

1,00 0 

3578822 .170 x 357C822 .225 x '12 
3578103 .170 x 357C103 .225 x Vz 
3578123 .204 x 357C123 .225 x 1{6 
357B153 .204x Vz 357C153 .290 x '12 
3578183 .204 x 1{6 357C183 .290 x Vz 
3578223 .204 x 1{6 357C223 .290 x 1{6 
3578273 .225 x 1{6 357C273 .290 x 1{6 
3578333 .225 X1{6 357C333 .318 x o/a 
3578393 .290 x Vz 357C393 .318x % 
3578473 .290 x Vz 357C473 .318 x 'Va 
3578563 .290x % 357C563 .318 x 'Va 
3578683 .290x % 357C683 .318 xl 
3578823 .318 x % 357C823 .318 x 1316 
3578104 .318x % 357C104 .318 x 1~6 
3578124 .318 x 
3571H54 .318 x 
3578184 .318 x 
3578224 .318 x 

INSULATION RESISTANCE::: == 
TEMP::ATURE - -

....... 
I"-. 

"-." 
, 

10 20 30 40 50 60 70 80.90100110 120 130 
TEMPERATURE-DEGREES CENTIG.RAD~ 

DISSIPATION FACTOR 
VS 

TEMPERATURE __ -

r--- -- --
50 4O-!O 201001020 ao4CI ao eo 70 10 to 100 110 120 13 

TEMPERATURE·DEGREES CENTIGRADE 

CAPACITANCE CHANGE 

'" '" z +2 ct 

VS 
TEMPERATURE .- - -

"'0-'-'20 
",'" 
~~ 0 
t:!:~ 
U -2 a: 

,.-
V r-- -r-,;'" 

ct 
'-' 

L_L-,"-, 

TEMPERATURE·DEGREES CENTIGRADE 
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SEC. 1500 • CAPACITORS 

@1DJJD)m~lliT 
a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature polycarbonate-foil dielectric 
series 401 
HERMETICALLY SEALED (GLASS·TO·METAL) 
TUBULAR METALLIC CASES 
-55°C TO + 125°C WITHOUT DERATING 
100 VDC THRU 600 VDC 

outline drawing 
Standard leads consist of solid, bare, tinned wire. Special nickel leads are 
available for applications requiring a high .degree of weldability. 

LEADS: 24 gauge: .175 and .195 Dia.; 22 gauge: .235 and .312 Dia.; 20 gauge: 
.400 Dia. and larger case sizes. 
For sleeving add .020 max. to Dia. and )1. to nominal case length. 

specifications 
CAPACITANCE AND TOLERANCE 
The capacitance limits at +25°C are determined by the specified tolerance. 
Capacitors are measured at or referred to a frequency of 1000 cps. 

'DISSIPATION FACTOR 
Less than .15% at 1000 cps. at +25 0 C. 
INSULATION RESISTANCE 
The charging potential is equal to the specified operating voltage for a given 
temperature. The minimum electrification time is two minutes. Listed' below 
are minimum values: 

. ',' Nominal RXC . , 
.' , Capacitance Megohms R 

Temperatufe;': '. ' Mfd. X mfd. Megohms 
+25OC Greater than .5 50,000 

Smaller than .5 100,000 
+85OC Greater than .5 5,000 

Smaller than .5 10,000 
+125°C Greater than .5 500 

Smaller than .5 1,000 

TEST VOLTAGE 
Shall withstand a DC voltage equal to 200% of the rated voltage for one 
minute at a temperature of +25°C, ±5°C. 
ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 250 hours with 140% of applied 
rated voltage at applicable high test temperature. Only one failure in 12 
capacitors tested shall be allowed. A failure is defined as the following: 

A) If the capacitor has a short or open circuit. 
B) If the capacitance has changed more than 5% from its original value. 
C) If the insulation resistance is less than 50% of the specified value above. 
D) If the OF is greater than 20% of its initial specified value. 

TEMPERATURE AND IMMERSION CYCLING 
Shall meet all requirements of the applicable paragraph of the latest issue 
of MIL·C·19978. 
MOISTURE RESISTANCE 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL·C·19978. 
VIBRATION 
DeSigned to withstand the Grade 3 vibration tests of the applicable paragraph 
of the latest issue of MIL·C19978. 
A·C VOLTAGE RATING: 

(-55°C to +85°C Ambient) 

D~C Voltage 400 
Ratinl! CPS" 

100 65 
200 120 
300 200 
400 240 
600 250 

LEAD PULL TEST 
Shall withstand a steady pull force of 5 Ibs. applied axially to a capaCitor 
lead for one minute. 
LEAD BENDING TEST 
The leads shall withstand without breakage the following stresses performed 
near the point of egress: bend 90 degrees in one direction, then back to the 
original position and 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPERATURE 
The change of capacitance with reference to the actual value at :;:25°C does 
not exceed the following limits. 

TEMPERATURE 
-55°C to 125°C 

100 V D c. 200 V.D.C. 
Capaci· Oia· 

'Part No. 
tance meter Len~th 
Mfd. 'InChes Inc as 

Capaci· Oia· 
tance meter Length 

Part No • Mfd; Incbes InChes 
F401B102 .001 . 195 'l4 F401C102 .001 .195 3/_ 
F401B122 .0012 .195 314 F401C122 .0012 .195 3/_ 
F401B152 . 0015 .195 3/. 
F401B182 .0018 .195 3/. 

F401C152 .0015 .195 3/ • 
F401C182 .0018 .195 314 

F401B222 .0022 .195 314 F401C222 .0022 .195 3/_ 
F401B272 .0027 .195 3/. F401C272 .0027 .235 3/_ 
F401B332 .0033 .195 3/. F401C332 .0033 .235 3/. 
F401B392 .0039 . 195 3/_ F401C392 .0039 .312 7/ • 
F401B472 . 0047 .195 3/_ F401C472 .0047 .312 ¥ • 
F401B562 .0056 .235 3/_ F401C562 .0056 .312 ¥s 
F40lB682 .0068 .235 314 F401C682 .0068 .312 Ys 
F40lB822 .0082 .312 7/S F401C822 .0082 .312 Y. 
F401BI03 .01 .312 7/s F401C103 .01 .312 7/S 
F401B123 .012 .312 7/S F401C123 .012 .312 7/S 
F401B153 .015 .312 Ys F401C153 .015 .312 Ys 
F401B183 .018 . 312 Ys F401C183 .018 .400 7/ • 
F401B223 .022 .312 Ys F401C223 .022 .400 ¥s 
F401B273 .027 .312 Y. 
F401B333 .033 . 312 Ys 

F401C273 .027 .400 Ys 
F401C333 .033 .400 Y • 

F401B393 .039 .400 Y. F401C393 .039 .400 ¥ • 
F401B473 .047 .400 Ys F401C473 .047 .400 ¥s 
F401B563 .056 .400 Ys F401C563 .056 .400 1.0 
F401B683 .068 .400 ,ys F401C683 .068 .400 1.0 
F401B823 .082 .400 7/S F401C823 .082 .400 1'14 
F401B104 0.1 .400 % F401C104 .01 .400 1'1. 
F401B124 .12 . 400 1.0 
F401B154 .15 .400 1.0 

F401C124 .12 .500 1'1 • 
F401C154 .15 .500 l'1s 

F401B185 .18 .400 1'1. F401C184 .18 .562 1'14 
F401B224 .22 .400 1'14 F401C224 .22 .562 1'1_ 
F401B274 .27 .500 l'Is 
F401B334 .33 .500 l'1s 

F401C274 .27 .562 '1% 
F401C334 .33 .562 1% 

F401B394 .39 .562 1'1. 
F401B474 .47 .562 1'14 

F401C394 .39 .670 1% 
F401C474 .47 .670 1% 

F401B564 .56 . 562 1% 
F401B684 .68 .562 1% 

F401C564 .56 .750 13/ • 
F401C684 .68 .750 1314 

F401B824 .82 .670 1% F401C824 .82 .750 2'14 
F401B105 1.00 .670 1% F401C105 1.0 .750 2'1_ 

400 V.D.C. 600 V DC • 

<.1' 
CapaCi.' illaF , ;,::t!j)32 
"tance jnete( LeiJl!h P~rt rlo." , Mid: 'Inches' lite tis 

", Capaci· Oia· £un 
tance meter Len~ 

'Part No. Mid. Inches 'Inc tis 
F401E102 .001 .235 314 F401f102 .001 .312 ¥s 
F401E122 .0012 .235 314 F401f122 .0012 .312 7/S 
F401E152 .0015 . 235 3/. F401F152 .0015 .312 7/ • 
F401E182 .0018 .235 3/_ F401f182 .0018 .312 ¥s 
F401E222 .0022 .235 314 F401F222 .0022 .312 7/s 
F401E272 . 0027 .312 Yo F401F272 .0027 .400 ¥ • 
F401E332 .0033 .312 Ys F401F332 .0033 .400 ¥s 
F401E392 . 0039 .312 ¥ • F401F392 .0039 .400 ¥s 
F401E472 .0047 . 312 ¥s F401F472 .0047 .400 ¥ • 
F401E562 .0056 .312 ¥s F401F562 .0056 .400 Ys 
F401E682 .0068 .312 ¥s F401F682 .0068 .400 ¥s 
F401E822 .0082 .312 ¥s F401F822 .0082 .400 Ys 
F401E103 .or .312 7/S F401F103 .01 .400 71s 
F401E123 .012 .400 7/S F401F123 .012 .400 1.0 
F401E153 .015 .400 7/S F401f153 .015 .400 1.0 
F401E183 .018 .400 1.0 F401F183 .018 .400 l'1s 
F401E223 .022 .400 1.0 F401F223 .022 .400 l'1s 
F401E273 . 027 .400 1'1 • F401F273 .027 .400 1% 
F401E333 .033 .400 1'14 F401F333 .033 .400 1% 
F401E393 .039 .400 1% F401F393 .039 .562 1'1a 
F401E473 .047 .400 1% F401F473 .047 .562 1'1a 
F401E563 .056 .562 l'1s F401F563 .056 .562 1% 
F401E683 . 068 .562 1'1 • F401F683 .068 .562 1% 
F401E823 .082 .562 1% F401F823 .082 .670 1% 
F401E104 0.1 .562 1% F401Fl04 0.1 .670 1% 
F401E124 .12 .562 1314 F401F124 .12 .670 1% 
F401E154 . 15 .562 13/ • F401F154 .15 .670 17/s 
F401E184 . 18 . 670 17/ • F401F184 .18 .750 1¥ • 
F401E224 .22 .670 1% F401F224 .22 .750 17/s 
F401E274 .27 .750 l¥s F401F274 .27 1.00 1% 
F401E334 . 33 .750 1¥ • F40lf334 .33 1.00 1% 
F401E394 .39 .750 2% F401F394 .39 1.00 2'1a 
F401E474 .47 .750 2% F401F474 .47 1.00 2'1a 
F401E564 .56 1.00 2'1a F401F564 .56 1.00 2'12 
F401E684 .68 1.00 2'1. F401F684 .68 1.00 2'12 

"F" indicates "Floatmg." Substitute "G" for "Grounded." Add following to 
Part No. for Tole{alice: -20 = ±20%; -10 = ±10%; -5 = ±5%. 
TYPICAL CURVES 

1000,000 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2389 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

® lDJJD)mI~I~J~T a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

balanced polycarbonate 
film-foil dielectric 
series 466 
HERMETICALLY SEALED (GLASS·TO·METAL) 
MINIATURE METAL CASE 
-55°C TO + 125°C WITHOUT DERATING 
100 VDC THRU 600 VDC 

outline drawing 
Standard leads consist of solid, bare, tinned wire. Nickel or gold plated leads 
per MIL·Sm 1276 are also available. 

100 VOLTS D.C. 
Capacitance .. Part Diameter 
'. c; .Mtd.'· .• No, lncMs. 

.001 F466BI02 .235 

.0012 F466BI22 .235 

.0015 F466B152 .235 
.0018 F466B182 .235 
.0022 F466B222 .235 
.0027 F466B272 .235 
.0033 F466B332 .235 
.0039 F466B392 .235 
.0047 F466B472 .235 
.0056 F466B562 .235 
.0068 F466B682 .235 
.0082 F466B822 .312 
.01 F466BI03 .312 
.012 F466BI23 .312 
.015 F466BI53 .312 
.018 F466B183 .312 

200 VOLTS D.C. 
Length 
Inches. 

capacitance part 
MId. NO. 

ID.iameter 
Inches 

Length 
Inches 

3f4 .001 F466C102 .235 3/4 
3", .0012 F466CI22 .235 :Yo 
3f4 .0015 F466C152 .235 3/, 
3/4 .0018 F466C182 .235 3/4 
:Yo .0022 F466C222 .235 3/4 
:Yo .0027 F466C272 .235 :Yo 
3/4 .0033 F466C332 .235 3/4 
"A 
3/4 

. 0039 F466C392 .235 :Y • 

.0047 F466C472 .235 3/4 
3/, .0056 F466C562 .312 "lI8 
3/4 .0068 F466C682 .312 7/8 
7/8 .0082 F466C822 .312 "lI8 
7/8 .01 F466CI03 .312 7/8 
7/8 .012 F466C123 .312 7/B 
7/8 .015 F466CI53 .312 7/8 
7/8 .018 F466CI83 .312 7/B 

r~:~ t '±l>-I"'-~ l Ld ~~~~ 
=~ ~=-W-

.022 F466B223 .312 "liB 

.027 F466B273 .312 7/8 

.033 F466B333 .312 "lI8 

.039 F466B393 .312 7/8 

.047 F466B473 .400 7/8 

.056 F466B563 .400 "lI8 

.022 F466C223 .312 "liB 
.027 F466C273 .400 7/8 
.033 F466C333 0400 7/8 
.039 F466C393 .400 7/8 
.047 F466C473 0400 11/8 
.056 F466C563 .400 11/8 

Leads: 22 gauge: .235 and .312 Oia.; 20 gauge: 0400 and larger 
For sleeving add .032 to dia. and Yo, to the nominal case length, 

specifications 
CAPACITANCE AND TOLERANCE 
The capacitance limits at +250 C are determined by the specified tolerance. 
Capacitors are measured or referred to a frequency of 1000 CPS. 
DISSIPATION FACTOR 
Less than .3% from +25°C to +1250 C at 1000 CPS. 
I NSULATION RESISTANCE 
The charging potential is equal to the specified operating voltage for a given 
temperature. The electrification time is two minutes. Minimum values are: 

'",. ·Nqnlinal··.··. ~.'~' .. ......; :";;>(:.;;' . 
.. ••.• , •. c .• a.·I!.··~~.FitDa..h .•.• f.? .... · •• ;.:......~~·~CM~IiOb"M$: R-·.;:~ .•. "./:· Temperature ". .... .;~ ·x •. M~O:.;·.': .• :~ .. 'MelllJhms' 

25,000 Greater than .5 
Smaller than .5 50,000 

TEST VOLTAGE 

Greater than .5 
Smaller than .5 

200 
500 

ShaH withstand a DC voltage equal to 200% of the rated voltage for one 
minute at a temperature of +25°C. 
ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 1000 hours with 140% of applied 
rated voltage at :;:125°C with one failure allowed in 18 capacitors tested. 
A failure is defined as: 

A. If the capacitor has a short or open circuit 
B. If the capacitance has changed more than 1.5% from its original mea

sured value 
C. If the insulation resistance is less than 50% of the specified value at 

+25°C 
O. If the OF is greater than .5% at +250 C 

TEMPERATURE AND IMMERSION CYCLING 
Meets the requirements of the applicable paragraph of MIL-C-19978. 
MOISTURE RESISTANCE 
Meets the requirements of the applicable paragraph of MIL·C-19978. 
VIBRATION 
Shall withstand Grade 3 vibration tests of the applicable paragraph of 
MIL-C-19978. 
AC VOLTAGE RATING (-55°C to :;:1050 C Ambient) 

DC VOLTAGEJ!ATING" ':./ACl/OlTAQ£ RATINIl..@4011 .. cPS· 
100 70 
200 140 
400 240 
600 330 

LEAD PULL TEST 
Shall withstand a steady pull force of 5 Ibs. applied axially for one minute. 
LEAD BENDING TEST 
The leads shall withstand without breakage the following stresses performed 
near the point of egress: bend 90 degrees in one direction, then back to the 
original position and 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPER"ATURE 
Values below are guaranteed performance. Typical values are lower than those 
stated. 

100VOC - 200VOC +250 C to +125°C + .5 % 
- .75% 

100VOC - 200VDC +250 C to -55°C - .25 % 
-1.5 % 

400VDC - 600VDC +250 C to +125°C +1.5 % 
- .75% 

400VDC - 600VDC +25°C to - 55°C -1.0 % 
-1.5 % 

*For capacitance values greater than .01 mfd. Values of .01 mfd. and less 
exhibit same change as 400-600 VDC units. 

.068 F466B683 .400 7/B .068 F466C683 .400 11/8 

.082 F466B823 .400 1'/8 .082 F466C823 .400 13h 

.10 F466BI04 ADO 11/8 .10 F466CI04 0400 I:v8 

.12 F466BI24 .400 1:Y8 .12 F466CI24 .562 11/8 

.15 F466BI54 .400 13/8 .15 F466CI54 .562 1'/8 

.18 F466B184 .562 11/8 .18 F466C184 .562 13/8 

.22 F466B224 .562 11/8 .22 F466C224 .562 HII 

.27 F466B274 .562 Ph .27 F466C274 .562 17/8 

.33 F466B334 .562 13/8 .33 F466C334 .562 17/8 

.39 F466B394 .562 15/8 .39 F466C394 .670 13/4 
047 F466B474 .562 ISh 047 F466C474 .670 13/4 
.56 F466B564 .670 ISh .56 F466C564 .750 21/8 
.68 F466B684 .670 15/e .68 F466C684 .750 21/8 
.82 F466B824 .750 I"lI8 .82 F466C824 1.0 21/8 

1.0 F466B105 .750 1"l18 1.0 F466C105 1.0 2'/8 

400 VOLTS D.C. 600 VOLTS D.C. 
.001 F466E102 . 235 3/ • .001 F466F102 .312 :Y4 
.0012 F466EI22 . 235 3/ • .0012 F466F122 .312 3", 
.0015 F466E152 .235 3", .0015 F466F152 .312 3/4 
.0018 F466E182 .235 :Y. .0018 F466F182 .312 3", 
.0022 F466E222 .235 3", .0022 F466F222 .312 7/8 
.0027 F466E272 .235 3/. .0027 F466F272 .312 7/8 
.0033 F466E332 . 235 3/ • .0033 F466F332 .312 7/8 
.0039 F466E392 .312 7/8 .0039 F466F392 0400 7/. 
.0047 F466E472 .312 7/8 .0047 F466F472 .400 7/8 
.0056 F466E562 .312 7/8 .0056 F466F562 0400 "lI. 
.0068 F466E682 .312 7/8 .0068 F466F682 .400 7/8 
.0082 F466E822 .312 7/8 .0082 F466F822 0400 7/8 
.01 F466E103 0400 7/8 .01 F466F103 .400 1 
.012 F466E123 ADO 7/8 .012 F466F123 0400 1 
.015 F466EI53 .400 7/8 .015 F466F153 0400 1 
.018 F466EI83 .400 7/8 .018 F466F183 0400 13/8 
.022 F466E223 0400 11/8 .022 F466F223 ADO 13/8 
.027 F466E273 .400 1'/8 .027 F466F273 .~OO 11/8 
.033 F466E333 0400 13", .033 F466F333 .~OO 11/8 
.039 F466E393 0400 13/8 .039 F466F393 . 562 11/ • 
.047 F466E473 .400 13/8 .047 F466F473 .562 11/8 
.056 F466E563 .562 11/8 .056 F466F563 .562 13", 
.068 F466E683 .562 11/8 .068 F466F683 .562 13h 
.082 F466E823 .562 13/8 .082 F466F823 .670 13h 
.10 F466EI04 .562 1:Y8 .10 F466F104 .670 13", 
.12 F466E124 .670 15/8 .12 F466F124 .670 17/8 
.15 F466E154 .670 15/8 .15 F466F154 .670 17/8 
.18 F466EI84 .670 17/8 .18 F466F184 .750 17/8 
.22 F466E224 .670 1"l18 .22 F466F224 .750 17/8 
.27 F466E274 .750 21/8 .27 F466F274 1 17/8 
.33 F466E334 .750 21/8 .33 F466F334 1 17/8 
.39 F466E394 1.0 21/8 .39 F466F394 1 21/8 
047 F466E474 1.0 21/8 .47 F466F474 1.0 23h 
.56 F466E564 1.0 21/8 .56 F466F564 1.0 25/8 
.68 F466E684 1.0 21/8 
.82 F466E824 1.0 25/8 

jj" F indicates floating, for grounded substitute G 
Add following to Part No. for tolerance: -20 = ±20o;", _In - -+- In°/.. 
-5 = ±5% ;;;i 1.5 PACI CHANGE ENVELOPES 

"" . " " 

TYPICAL CURVES 
100.000 

:;; 0.5 
~ 0.5 
~ 1.5 

C 
0-
:E 
x 

'" :E 

10,00 0 

g 1,000 
UJ 
:E 

o 

INSULATION RESISTANCE 
v~. TEMPERATURE 

I 

1\ 

1\ 

10 30 50 70 90 110 1:;0 

<.J 100 VDC - 200 VDC 

°C 
400 vac - 600 VDC 

CAPACITANCE CHANGE ENVELOPE 

:51.3[~~I~jI]~~I~[J ~~:! O~\"fl,~,~::Gl1' == 
60.7 
~0.5 
~O.3 
~0.1 
c -55 35 15 +5 25 45 65 85 105 125 

°C 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 w. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

"XC" plastic film dielectric 
series XC203 & XC204-

HERMETICALLY SEALED (GLASS·TO·METAL) 
TUBULAR CASED 
-65°C TO + 165° WITHOUT DERATING 
EXTENDED FOIL CONSTRUCTION 
200 VDC THRU 600 VDC 

outline drawing 

r 2V4" ~ LENGTH 
Leads, 

Ga. 

~9 24 
22 
20 

.187 Dia. 

.235 to .312 
.400 and larger 

Dimensions shown are for uninsulated types. When insulating sleeving is 
required the diameter shall be increas.ed by a maximum of .04" and the 
length shall be increased by 1Ja" ± X2". 
Mtg. by means of' lead wires is not recommended for units larger than 
.562 x l'~.N Lg. . 

specifications 

INSULATION RESISTANCE 
The minimum insulation resistance when measured with an applied 
potential of 100 volts and an electrification time of two minutes shall 
be as follows: 
At 2soC-7S,OOO megohm·mfds. minimum, but need not exceed 200,. 

000 megohms 
At 85°C-4000 megohm·mfds. minimum, but need not exceed 8000 

megohms. 
At I2soC-250 megohm·mfds. minimum, but need not exceed 500 

megohms. 
At 165°C-SO megohm·mfds. minimum, but need not exceed 100 

megohms. 
NOTE-The above IR characteristics are very conservative and it can 
be generally expected that they will be much higher than specified. 
The Gudeman engineering dept. believes that in introducing a new line 
of capacitors a conservative viewpoint be maintained, thereby prof· 
fering a component which will offer the greatest degree of reliability. 

POWER FACTOR 
The power factor of these capacitors shall be no greater than .5 per· 
cent when measured at 1000 cps at 25°C. 

ACCELERATED LIFE TEST 
These capacitors shall withstand an accelerated life test of 250 hours 
at 165°C with an applied voltage of 140 percent of rated voltage on 
units not exceeding .05 watt seconds. 
One failure in 12 samples permitted. 
TEST VOLTAGE 
These capacitors shall withstand a DC voltage equal to 200 percent 
of the rated voltage for one minute at a temperature of 2SoC. 
MOISTURE RESISTANCE AND VIBRATION 
These capacitors shall meet the requirements for Moisture Resistance 
and Vibration of Specification MIL·C·25A. 
CAPACITANCE CHANGE 
The capacitance change shall not be greater than -2 percent to +6 
percent from -6SoC to +16SoC when compared to the nominal value 
measured at +25°C. 

Part Voltage CAP. Circuit 203 Circuit 204 . 
No. WVOC. Mfd. L.±X. D.±.015 L.±~ D~±.015 

XC204C10~. 200 .001 lX6 .187 '1J4 .187 
XC204C15 • 200 .0015 'U. .187 '1J4 .187 
XC204C222· 200 .0022 ,~. .235 71s .235 
XC204C332· 200 .0033 '~.' .235 ¥a .235 
XC204C472· 200 .0047 ,~. .235 ¥a .235 
XC204C682· 200 .0068 ';J<. .312 ¥. .312 
XC204C103· 200 .010 ,~. .312 ¥. .312 
XC204C153· 200 .015 'M. .312 1 .312 
XC204C223· 200 .022 ,~. .400 ¥II .400 
XC204C333· 200 .033 '~. .400 1 .400 
XC204C473· 200 .047 1U. .400 llJa .400 
XC204C683· 200 .068 1~. .400 1% .400 
XC204ClD4· 200 .10 1U. .562 llJa .562 
XC204C154· 200 . 15 1M • .562 1% .562 
XC204C224· 200 .22 1'f. .562 1% .562 
XC204C334· 200 .33 l'U. .670 1'1J4 .670 
XC204C474· 200 .47 1'~. .750 1¥. .750 

XC204El02· 400 .001 ,~. .235 ¥. .235 
XC204E152· 400 .0015 ,~. .235 ¥. .235 
XC204E222· 400 .0022 ,~. .235 7/a .235 
XC204E332· 400 .0033 ,~. .312 ¥. .312 
XC204E472· 400 .0047 ,~. .312 ¥a .312 
XC204E682· 400 .0068 ,~. .312 1 .312 
XC204E103· 400 .0lD ,~. .400 7/. .400 
XC204E153. 400 .015 '~. .400 ¥. .400 
XC204E223· 400 .022 1U. .400 llJa .400 
XC204E333· 400 .033 1~. .400 1% .400 
XC204E473· 400 .047 1U. .562 llJa .562 
XC204E683· 400 .068 1~. .562 11/4 .562 
XC204E104· 400 .10 1'f. .562 1% .562 
XC204E154· 400 .15 1'f. .670 1% .670 
XC204E224· 400 .22 l'U. .750 1'1J4 .750 
XC204E334· 400 .33 2M. .750 21/4 .750 

XC204Fl02· 600 .001 'M. .235 ¥a .235 
XC204Fl52· 600 .0015 ,~. .235 1 .235 
XC204F222· 600 .0022 'M. . 312 ¥ • .312 
XC204F332· 600 .0033 . '~. .312 ¥a .312 
XC204F472· 600 .0047 ,~. .312 1 .312 
XC204F682· 600 .0068 ,~. .400 ¥II .400 
XC204Fl03· 600 .0lD ,~. .400 1 .400 
XC204Fl53· 600 .015 1U. .400 l1/a .400 
XC204F223· 600 .022 Ui'. .400 11J2 .400 
XC204F333· 600 .033 1M. .562 11/4 .562 
XC204F473· 600 .047 1~. .562 1% .562 
XC204F683· 600 .068 1~. .670 11J2 .670 
XC204FlD4· 600 .10 l';J<. .670 l¥a .670 
XC204Fl54· 600 .15 1'~ •• . 750 17/ • .750 

"204" mdlcates "floating." Substitute "203" for "Grounded." 
Add following to Part No. for tolerance: -20 = ±20% (Std.); -10 = ±10%; 
-5 = ±5%. 

o 

'" N ... 
<t 

TYPICAL CURVES 1000,00 0 

5 

100,000 

ci 
~ 

:: lD,OOO 
:< 
:I: 
o 

lil 
:< 1,000 

CAPACITY" r-r-r-

TEMP::ATURE I-I-r-

"" o .... 
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~2 

"" '" ;;: 1 
~ 0 f--"r-o 0. 0 0 
~ § 

t'INSULA TION RESISTANCE 
VS 

TEMPERATURE 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

@HDJJD)m~ 
a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400· TWX 910-221-3863 

miniature "mylar"* dielectric 
series 338 & 355 
SEALED IN NON·METALLIC CASES with PLASTIC RESIN END SEALS 
-55°C TO + 125°C WITHOUT DERATING 
50 VDC TO 600 VDC 
FLAT (series 338) AND TUBULAR (series 355) 

!;eries 355 case outline 

.. -1 5/." +l"-+I---L ±)f'''-+1!i'.'' +l"i 
-0 . -0 I 

----1 ~- o=r 
series 338 case outline 

specifications 
DISSIPATION FACTOR 

." UNDER .250''' DIA. ±.03111 

.250" THRU .499" DIA. ±.046" 

.500" DIA. & OVER ±.062" 

* UNDER .250" ±.031" 
.250" THRU .499" ±.046" 
.500" & OVER ±.062" 

Less than 1.0% when measured at or referred to a frequency of 1000 CPS 
at +25°C, per MIL·C·25C. 

INSULATION RESISTANCE 

The minimum insulation resistance when measured with an applied potential 
of 50 to 500 volts, .but not to exceed the rated voltage, shall be as follows: 

At + 25°C 50,000' megohm·mlds minimum but need not exceed 150,000 
me&ohms. 

At + 85°C 1000 megohm·mfds minimum but need not exceed 6000 ohms. 
At + 125°C 50 megohm·mfds minimum but need not exceed 300 megohms. 

TEST VOLTAGE 

Shall withstand a DC voltage equal to 200% of the rated voltage for one minute 
at a temperature of +25°C, "!:5°C. 

ACCELERATED LIFE TEST 

Shall withstand an accelerated life test of 250 hours with 140% of the voltage 
rating, applied at the applicable high ambient temperature, per MIL·C·25C. 

The 355, and 338 series capacitors are furnished with high strength leads 
coated with a' solderable alloy in the sizes shown below: 

355 SERIES 
Up to .156 Dia. 
.156 Dia. to .375 Dia. 
.375 to .750 Dia. 
Greater than .750 Dia. 

GAUGE 
#24 AWG 
#22 AWG 
#20 AWG 
#18 AWG 

338 SERIES 
"T" Dim. UP to .156 
"T" Dim. .156 to .375 
"T" Dim .. 375 to .750 
"T" D·im. Over .750 

MOISTURE RESISTANCE 

Shall withstand the moisture resistance requirements as specified in military 
specification MIL·C·25C. 

VIBRATION·ACCELERATION 

Shall withstand the Grade·3 vibration·acceleration requirements of MIL·C·25C. 

VOLTAGE RATINGS 
Designed to operate over the temperature range of -55°C to +850 C at full 
rated DC voltage and up to +1250 C with working volt~ges as follows: 

LEAD PULL TEST 

600 VDe 
400 VDe 
200 VDe 
150 VDC 
50 VDC 

300 VDC 
200 VDe 
150 VDC 
100 VDe 

50 VDe 

Shall withstand a five (5) pound pull applied axially for one minute, per 
MIL·C·25C. 

LEAD BEND TEST 
Shall be bent without breakage about the point of egress from the capacitor. 
First 90 degrees in one direction then back to the original position, and then 
90 degrees in the opposite direction, per MIL·C·25C. 

CAPACITANCE CHANGE WITH TEMPERATURE 
The capacitance change shall not exceed the following values with reference 
to the +2!?°C capacitance value: . 

;;'tEIIIPtRA'TURI!':'''~;0 ";!i"~;iCAIIL0mtANQI!"~ 
- 55 0 C -10% Maximum 
+ 85°C + 5% Maximum 
+125°C +16% Maximum 

TYPICAL C URVES INSI ~iAl ~~ ~ 

1,000,000 

100,000 

10,000 

ci \ .... 1,000 :;: 
x 

'" :;: 
:r 

1'1\ 0 
(!I 
LU 1 :;: 

1 0 ~gE8iE:S ClN~" ~AJ lIlO [01 .~o 

~~~~ CAPACITY 

~!;;: 10 
VS 

TEMPERATURE 
i5~ 5 

ffi~-g ..I-t 
c..~10 

t) -50 -30 -10 +10 +30+50 +70 +90+110 110 
DEGREES CENTIGRADE 

POWER FACTOR 
VS 

TEMPERATURE 
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I-

./ 

-50-30 -10 +1~t;~~~5~Etfl~;tr.b~+-1l0+130 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312.337-7400 • TWX 910-221-3863 

series 355 

tlr~ ~,L);:i: .:~~~r~~, .50 ,~ra~; .. L. Part NO. '50 D~~~' L 
... ..... "200VDC. 

Paftt4~. .Dia. 1,. 

.001 355Y102 .156" XU 355C102 .156" Yz" 

.0015 355Y152 .156" Y2:'" 355C152 .156" Yz'" 

.0022 355Y222 .156" X" 355C222 .156" X" 

.0033 355Y332 .156" Yz" 355C332 .156" Yi" 

.0047 355Y472 .156" Yz" 355C472 .156" Yz" 

.0068 355Y682 .156" Yz" 355C682 .156" Yz" 

.0082 355Y822 .156" !;2n 355C822 .156" Yz" 

.01 355Y103 .156" Yz" 355C103 .171" X" 

.012 355Y123 .In'' Yz" 355C123 .187" Yz Jl 

.015 355Y153 .187" Yi" 355C153 .203" Yz" 
'.018 355Y183 .187" 11,' 355C183 .203" IX," 
.022 355Y223 .203" 11 ... 355C223 .218" 'X,"" 
.027 355Y273 .203" 'J1l' 355C273 .218" IX," 
.Q33 355Y333 .203" IX," 355C333 .250" l}U' 
.039 355Y393 .234" 1M," 355C393 .281" '31," 
.047 355Y473 .234" IX," 355C473 .250" 1M," 
.056 355Y563 .234" IX," 355C563 .281" '3{," 
.068 355Y683 .250" 1~6n 355C683 .312" '3{,1I 
.082 355Y823 .265" 'M," 355C823 .328" 1M," 
.1 355A104 .250" '3{6" 355Y104 .296" IMi' 355C104 .359" IX," 
.12 355A124 .265" 1M," 355Y124 .328" 1M,." 355C124 .390" 1M," 
.15 355A154 .281" 1M," 355Y154 .359" 17f," 355C154 .421" l}{(t 
.18 355A184 .312" '3{," 355Y184 .343" IX," 355C184 .406" IJ{,'" 
.22. 355A224 .328" '31'," 355Y224 .359" Iul' 355C224 .437" IX.' 
.27 355A274' .359" 131'," 355Y274 .359" l~," 355C274 ,437" 1~'" 
.33 355A334 .406" 13{," 355Y334 .390" 1~," 355C334 ,484" 1M," 
.39 355A394 .359" IX,' 355Y394 .406" 1M," 355C394 .531" 1;J{," 
,47 355A474 .375" IX," 355Y474 .453" 1~," 355C474 .546" IU," 
.56 355A564 .406" 1M," 355Y564 .421" 111," 355C564 .531" IU," 
.68 355A684 .437" lX," 355Y684 .453" U{6H 355C684 .578" l~,'" 
.82 355A824 .484" 1}{," 355Y824 .500" 111," 355C824 .531" I'M," 

1.0 355AI05 .468" 1~," 355Y105 .531" 111,' 355C105 .609" 1'~," 
1.5 355A155 .578" 1~'" 355Y155 .718" 1131'," 355C155 .750" l'~," 
2.0 355A205 .609" 1%" 355Y205 .812" I'M," 355C205 .906" 2M," 
3.0 355A305 .734" 1%" 
4.0 355A405 .765" 1%" 
5.0 355A505 .859" IVa" 

series 338 
~AP.IN 5OVDC. 150Ve, ' , 200: V c, " 

MFDS. Part No: . T. W. L. Part No. 'T ' W. . :L; parI No, T,:'· :";W; l . 

.001 338Y102 .125" .234" !4" 338C102 .125" .250" Y2" 
.0015 338Y154 .125" .234" Y2" 338C154 .125" .250" ~" 
.0022 338Y222 .125" .234" !12" 338C222 .125" .250" ~" 
.0033 338Y332 .125" .234" !4" 338C332 .125" .250" yz" 
.0047 338Y472 .125" .234" !4" 338C472 .125" .250" Y2" 
.0068 338Y682 .125" .234" !12" 338C682 .125" .250" X" 
.0082 338Y822 .125" .234" Yz" 338C822 .125" .250" X" 
.01 338Y103 .125" .234" Y2" 338CI03 .125" .250" Y2" 
.012 338Y123 .125" .234" !12" 338C123 .125" .250" Y2" 
.015 338Y153 .129" .234" ¥2" 338C153 .125" .250" 1j2~' 

.018 338Y183 .125" .234" U," 338C183 .125" .250" lX6u 

.022 338Y223 .125" .234" U," 338e223 .140" .250" IX,'" 

.027 338Y273 .125" .234" IX," 338C273 .140" .250" IX6'" 

.033 338Y333 .125" .234" 1)1," 338C333 .171" .281" IX,'" 

.039 338Y393 .156" .265" 1M," 33SC393 .203" . 32S" IX/' 

.047 338Y473 .156" .265" 1M," 338C473 .171" .281" 1%,,'" 

.056 338Y563 .156" .265" 1;J{," 338C563 .187" .312" l;Y,l' 

.068 338Y683 .171" .281" ')1'," 338C683 .234" .343" '~," 

.082 338Y823 .187" .312" 13{6" 338C823 .250" .375" 1M," 

.1 338AI04 .171" .296" I;{,II 338Y104 .203" .375" l~," 338CI04 .281" .406" '~," 

.12 338A124 .187" .312" '31'6" 338Y124 .218" .390" 13{," 338C124 .312" .437" 17f6' 

.15 338A154 .203" .329" 13{," 338Y154 .218" .421" 1M," 338C154 .343" .500" 1~," 

.18 338A184 .234" .359" 1M,'" 338Yl84 .21S" .390" lU," 338ClS4 .2S1" .437" IU," 

.22 338A224 .250" .375" ';{," 338Y224 .218" .468" tUft" 338C224 .343" .500" IX," 

.27 338A274 .281" .406" '3{," 338Y274 .250" .406" 1~," 338C274 .328" .500" 1M," 

.33 338A334 .328" .453" ';J(," 338Y334 .281" .437" 1M .. ' 338C334 .359" .531" 13U" 

.39 338A394 .265" .406" IX," 338Y394 .312" .468" 1~," 338C394 .421" .593" lK," 
,47 338A474 .281" ,421" 1M," 338Y474 .359" .515" 1~," 338C474 .437" .609" 1~6" 
.56 338A564 .312" .453" IX .. ' 338Y564 .312" .468" 1'f," 338C564 .421" .593" 1~," 
.68 338A684 .343" .484" IX,' 338Y684 .343" .515" 1~'" 338C684 .468" .625" 111," 
.82 338A824 .390" .531" IX," 338Y824 .406" .562" lU,' 338C824 ,421" .593" I'K," 

1.0 338AI05 .343" .531" 1~," 338Y105 .375" .687" 111," 338CI05 .468" .625" 1'~" 
1.5 338A155 ,453" .640" 1~'" 338Y155 .562" .796" 1'~," 338C155 .671" .906" ll~," 

~.O 338A205 .484" .671" 1%" 338Y205 .656" .890" 11~6n 338C205 .625" .953" 2~," 
3.0 338A305 .609" .796" 1%" 
4.0 338A405 .609" .843" 1%" 
~.O 338A505 .703" .937" 1%" 

DIM. TOLERANCES: 
Add following 10 Part No. for tolerance: -M == ±20%; -K == ±10%; -J == ±5%; -6 == ±2%. 
Add prefix "F" to specify outer fibreglas wrap in lieu of Mylar. 

400 VDe . 
Part No. Dia. 
355E102 .156" 
355E152 .156" 
355E222 .156" 
355E332 .156" 
355E472 .156" 
355E682 .171" 
355E822 .187" 
355E103 .203" 
355E123 .218" 
355E153 .234" 
355E183 .250" 
355E223 .265" 
355E273 .250" 
355E333 .281" 
355E393 .296" 
355E473 .328" 
355E563 .296" 
355E683 .328" 
355E823 .343" 
355E104 .375" 
355E124 .359" 
355E154 .390" 
355E184 .375" 
355E224 .421" 
355E274 ,468" 
355E334 .500" 
355E394 .546" 
355E474 .593" 
355E564 .593" 
355E684 .640" 
355E824 .687" 
355E105 .750" 
355E155 .828" 
355E205 .953" 

. 400'YDC; 
PartNG •. · ; T.:> w> 
338E102 .125" .250" 
338E154 .125" .250" 
338E222 .125" .250" 
338E332 .125" .250" 
338E472 .125" .250" 
338E682 .125" .250" 
338E822 .125" .250" 
338E103 .125" .250" 
338E123 .140" .250" 
338E153 .156" .265" 
338E183 .171" .281" 
338E223 .187" .312" 
338E273 .171" .281" 
338E333 .171" .328" 
338E393 .218" .343" 
338E473 .218" .390" 
338E563 .187" .343" 
338E683 .234" .375" 
338E823 .250" ,406" 
338E104 .281" .437" 
338E124 .250" ,406" 
338E154 .281" .437" 
338E184 .281" .437" 
338E224 .312" .468" 
338E274 .359" .515" 
338E334 .406" .562" 
338E394 ,437" .593" 
338E474 .437" .671" 
338E564 .437" .671" 
338E684 .484" .71S" 
338E824 .468" .859" 
338E105 .531" .921" 
338E155 .671" .906" 
338E205 .765" 1.046" 
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I 
Part No. G~~.~Vfa~~:.~;:i;¢~ L. 

%" 355F102 .156" lX6" 
Ya" 355F152 .171" 'Xl' 
%" 355F222 .187" '316" 
%" 355F332 .218" 1M," 
IX," 355F472 .218" %" 
'}f," 355F682 .250" ~" 
IU," 355F822 .265" %" 
'31," 355F103 .281" %" 
IX," 355F123 .281" 1M," 
'Ji',11 355F153 .312" 1M," 
']16" 355F183 .328" IX," 
lU," 355F223 .359" 1M," 
1M," 355F273 .328" 131',11 
',l'6" 355F333 .375" IX," 
'Mt.". 355F393 .390" 1M,' 
1M," 355F473 .421" 1M,' 

IJ{," 355F563 .453" IX," 
1M,' 355F683 .453" 1~," 
IX," 355F823 .484" 1M," 
IX," 355F104 .453" l]-U' 
1~," 355F124 .453" 1:ti'6" 
1~'" 355F154 .500" l'J1," 
111,' 355F184 .562" l'M," 
lU,' 355F224 .609" l'X," 
111," 355F274 .609" 2M," 
1~6" 355F334 .640" 2M,'" 
1~," 355F394 .687" 2Ml' 
111," 355F474 .76'5" 2M," 
1'~," 355F564 .750", , ·r2~'" 
I'~,' 355F684 .828" 2~J' 

2M," 355F824 .921" ~%" 
2~," 355F105 .906". 2%" 
211.' 355F155 .109" 2%" 
2U,' 355F205 .265" 2%'" 

L; Part No; 6~YDC.~;,; I'';> .•. 

%" 338F102 .125" .250" 1M," 
%" 338F154 .125" .250" IX," 
%" 338F222 .125" .250" 1M," 
%" 338F332. .140" .250" 'M," 
1M,." 338F472 .140' .250" %'" 
1M," 338F682 .171" .281" ~" 

'X6" 338F822 .187' .312" %" 
IX," 338FI03 .203" .328" ~" 
'X,' 338Fl23 .203" .328" lUi' 
IX," 338F153 .234' .343" 'K" 
IX," 338F183 .265" .375" lJi'," 
IX," 338F223 .281" .406" 1~," 
1~6" 338F273 .218" .375" IX,'" 
I~," 338F333' .250" .453" lK6'~ 
1M," 338F393 .281" .437" 1M," 
'~," 338F473 .281" .500" IX," 
1M,' 338F563 .312" .546" 1M.' 
1M," 338F683 .296" .531" 1M,' 
IUl' 338F823 .343" .562" 1~6" 
1M," 338F104 .312" .531" 1~r."" 
1~" 338F124 .312" .531" l~," 
1M," 338F154 .328" .546" 11M,,"" 
111," 338F184 .375" .687" 11M," 
IX,," 338F224 ,421" .718" }lX," 
111," 338F274 .421" .718" 2X," 
U(,," 338F334 .421" .843" 2M," 
1~," 338F3g4 .468" .875" 2U," 
111'6" 338F474 .578" .984" 2Jfl' 
11~," 338F564 .531" .906" 2~" 
11~," 338F684 .625" 1.015" 2~'" 
'ZM6" 338FS24 .718' 1.437" 2-~" 
2M.' 338F105 .656" 1.093" 2%" 
2~6'" 338F155 .843" 1.265" 2%'" 
2'M," 338F205 .000" 1.437" 2%" 
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PASSIVE COMPONENTS I MATERIALS I HARDWARE 

a division of 

Gulton .Industries, Inc. 
340 w. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature "mylar"* dielectric 
series 356 
"BLUE·R"@ TUBULAR 
SEALED IN NON·METALLIC CASES 
':""SsoC TO + 125°C 
80 VDC TO 600 VDC 

outline drawing 

r"~~ l .. ',:~I~~:,: -e ±~~" 
LEAD DIAMETERS: .138 and .170 Diameters: 22 AWG 

. .204 Diameter and larger: 20 AWG 

specifications 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1.0% when measured at or 
referred to a frequency of 1,000 CPS at +25·C. 
INSULATION RESISTANCE 
The minimum insulation resistance when measured with an applied po
tential of 80 to 500 volts, but not to exceed the rated voltage, shall be 
as follows: 

At + 25·C 50,000 megohm-mfds minimum but need not exceed 
150,000 megohms. 

At + 85·C 5,000 megohms-mfds minimum but need not exceed 
15,000 ohms. 

At + 125·C 50 megohms-mfds minimum but need not exceed 300 
megohms. 

TEST VOLTAGE 
Shall withstand a DC voltage equal to 200% of the rated voltage for 
one minute at a temperature of +25%, ±5°C. 
ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 250 hours with 140% of the 
voltage rating, applied at the applicable high ambient temperature, per 
Mll-C-25C. Not more than one failure in 18 pieces tested shall be allowed. 
VOLTAGE RATINGS 
These capacitors are designed to operate over the temperature range of 
-55·C to +85·C at full rated DC voltage and up to + 125°C with work-

ing vOltagesra=s :&foill~OW~S~: ~~E~§~5~~~E@l ~\«,J"ru,u,. I,', ;;};i:ta 
600 VDC 300 VDC 
400 VDC 200 VDC 
200 VDC 150 VDC 

80 VDC 50 VDC 
MOISTURE ASSISTANCE 
Capacitors shall withstand 500 hours of 95% relative humidity at 40·C. 
Voltage will not be applied. Upon completion of test, units will be dried 
for four hours. Minimum insulation resistance at 25·C. will be 25,000 
megohm-mfds but need not exceed 75,000 megohms. Not more than one 
failure in 12 shall be permitted. 
MARKING 
Small size of units limits marking information to the following: capacity, 
voltage, series prefix (356), Gudeman or trademark. 
LEAD PULL TEST 
Shall withstand a five (5) pound pull applied axially for one minute. 
LEAD BENDING TEST 
leads shall be bent without breakage about the point of egress from the 
capacitor. First 90 degrees in one direction then back to the original posi
tion, and then 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPERATURE . 
The capacitance change shall not exceed the following values with refer
ence to the +25·C capacitance value: 

;~~:m2TEMPIRATURE!:'{;: m;;:';(·~}CAP;' CHANGt·;::;~.t", 
- 55·C -10% Maximum 
+ 85·C + 5% Maximum 
+125·C . +16% Maximum 

356AZ222 
356AZ332 

.0047 356AZ472 

.0068 356AZ682 

.0082 356AZ822 

.01 356AZ103 

.012 356AZ123 

.015 356AZ153 

.018 356AZ183 

.022 356AZ223 

.027 356AZ273 

.033 356AZ333 

.039 356AZ393 

.047 356AZ473 

.056 356AZ563 

.068 356AZ683 

.082 356AZ823 

.1 356AZ104 

.12 356AZ124 

.15 

.18 

.22 

.27 

.33 

400VDC 

.0022 

.0033 

.0047 

.0068 

.0082 

.01 

.012 

.015 

.018 

.022 

.027 

.033 

.039 

.047 

.056 

.068 

356E152 
356E222 
356E332 
356E472 
356E682 
356E822 
356E103 
356E123 
356E153 
356E183 
356E223 
356E273 
356E333 
356E393 
356E473 
356E563 

200VDC 
CAP;jH,'; lili~Bj; ~ .MFDs,.;2;~; Dia_ 
.001 356C102 .138" "," .0015 356C152 .138" ~6" 
.0022 356C222 .170" ~6" 
.0033 356C332 .170" ~'" .0047 356C472 .170" 'U,'" 
.0068 356C682 .170" 11i' 
.0082 356C822 .170" '12" 
.01 356C103 .170" 1f2.,1, 
.012 356C123 .204" U6'" 
.015 356C153 .204" U6" 
.018 356C183 .204" 11," 
.022 356C223 .204" 11'" .027 356C273 .225" U6" 
.033 356C333 .225" ~6" 
_039 356C393 .290" '12" 
.047 356C473 .290" 1/2" 
.056 356C563 .290" 'Va" 
.068 356C683 .290" 0/8" 
.082 356C823 .318" o/a" 
.1 356C104 .318" 'Va" 
.12 356C124 .318" 'Va" 
.15 356C154 .318" 7/8" 
.18 356C184 .318" 1;lf." 
.22 356C224 .318" 1~6" 

600 VDC 

add following to part no. for tolerance: 
-M = ±20%; -K = ±10%; 
-J=±5% 

TYPICAL CURVES 1,000,000 

INS~~A~~o,:p:i:f~~~N~E 

100,000 1111'1. III 

10,00 

fi! 
:;:.,00 
.x 

'" :;: 
is 10 

'" .... 
:;: 

0 

0 

0 

0 

J..lll..llll..l 
o 10 20 38E~f~s6~l2T!fcIfAhlR0l10l20130 

.... 2 C PACITY 
0>0 VS 
!z~ ~ 10 TEMP RA URE 
.~~~ 0 

~"-1 50 30 0+10 +50 +80 +130 

1 

I 
I 

<>: 
I- e2 
Zo 
~ ~1 
ffi ffiO D.;:: 'I 

DEGREES CENTIGRADE 

POWER FACTOR 
VS 

TEMPERATURE 

T1- ti 
IllillJll 

~ 50 30 0+10 +50 +BO +130 
DEGREES CENTIGRADE 
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SEC. 1500 • CAPACITORS 

@'[J]'JTI)mJMI~ Gd~li~~o~ Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature "mylar*"-foil (extended foil) 
dielectric 
series 383 
HERMETICALLY SEALED (GLASS·TO·METAL) 
TUBULAR METALLIC CASES 
-55°C TO +85°C WITHOUT DERATING 
30 VDC THRU 600 VDC . 

outline drawing 

"""M~ 
= . ~ I 
I 1.5/0" .+1" I . I 1·5/0" +1" I W 1-0 --j-LENGTH ±M,"---I-I ~-l 

Grounded circuits are available in all sizes: for grounded length subtract 'X. inch 
from catalog length. ' 
i'i' ·.h~'.'lll!s&!Dhiillt~·{lnch8$) .', >. Lead Gauge (AWG) J 

.175 and .195 24 J 

.235 and .312 22 

.400 and up 20 
standard leads consist of solid, bare, tinned wire. Special nickel leads are avail· 
able for applications requiring a higher degree of weldability. 

specifications 
CAPACITANCE AND TOLERANCE 
.The capacitance limits at ±25°C are determined by the specified tolerance. 
Capacitors which have a nominal value of 1 MFD or less are measured or referred 
to a frequency of 1000 cps. Nominal capacitances above 1 MFD are measured at 
or referred to a frequency of 60 cps. 
DISSIPATION FACTOR 
Less than 0.6% at +25°C. 
INSULATION RESISTAIICE 
The charging potential is equal to the specified operating voltage for a given 
temperature. The minimum electrification time is two minutes. Listed below 
are minimum values: 

. 
:-- ' 

. :'NOminal.· R X C . . , ·'~eJ~s·:: Capacitance, . Megohms 
, Temperatura, i <?\ '·· ... ·,'Mfd· ' .. ; .... X·Mfd " 

25°C 
Greater than .5 50,000 
Smaller than .5 100.000 

85°C 
Greater than .1 5,000 
Smaller than .1 50,000 
Greater than .02 100 

125°C Smaller than .02 5.000 

150°C 
Greater than .01 10 
Smaller than .01 1.000 

TEST VOLTAGE 
Designed to withstand a test potential equal to 200% of the rated voltage for 
two minutes at 25°C. . 
The test voltage must be applied and discharged through a current limiting reo 
sistance of approximately 1000 ohms. 
VOLTAGE RATING ABOVE 85°C 
Derate above +85°C at a rate of 1.2% of rated voltage per degree C. 
ACCELERATED LIFE TEST 
Capacitors are designed to withstand a test potential equal to 140% of the 
rated voltage at the test temperature used for a period of 250 hours. One failure 
in 25 samples tested is permitted. The life test voltage must be applied and dis· 
charged through a current limiting resistance of approximately 1,000 ohms. 
TEMPERATURE AND IMMERSION CYCLING 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL·C·25. 
MOISTURE RESISTANCE 
Designed to meet all reqUirements of the applicable paragraph of the latest issue 
of MIL·C·25. 
VIBRATION 
Designed to withstand the Grade 3 vibration tests of the applicable paragraph 
of the latest issue of MIL·C·25. 
AC VOLTAGE RATING 
Designed to operate safely up to the following AV voltages at 85°C. 

~ m ~ 
200 140 70 
400 280 lIO 
600 420 160 

For 105°C operation the listed AC voltages should be derated to 60% of the 
85°C values. 
If both AC and DC voltages are present the sum of the DC voltage and the ampli. 
tude of the AC voltage must not exceed the specified DC·rating at a given tem· 
perature. 

'DuPont Trademark 

LEAD PULL TEST 
Designed to withstand a steady pull force of 5 Ibs. applied axially to a capacitor 
lead for one minute. 
LEAD BENDING TEST 
The leads withstand without breakage the following stresses performed near the 
point of egress: bend 90 degrees in one direction, then back to the original 
position and 90 d.egrees In the opposite direction. 

30 VOLTS 
Part c~ 'Dla," Len&th 
No. MD In. "n, 

F383Z155 1.5 .562 15/0 
F383Z225 2.2 .670 l'¥a 
F383Z335 3.3 .750 l'¥a 
F383Z475 4.7 .750 25/0 

50 VOLTS 
Part Cap Dia. Length 
No. MFD In; In. 

F383A562 .0056 .175 % 
F383A682 .0068 . 175 % 
F383A822 .0082 .175 % 
F383A103 . 01 .175 '¥ • 
F383A123 .012 .175 % 
F383A153 • 015 .175 '¥ • 
F383A183 .018 .195 3,., 
F383A223 .022 .195 % 
F383A273 .027 .195 % 
F383A333 . 033 .195 % 
F383A393 .039 .235 % 
F383A473 .047 .235 '¥4 
F383A563 .056 .312 '¥a 
F383A683 .068 .312 '¥a 
F383A823 .082 .312 '¥a 
F383A104 . 1 .312 '¥ • 
F383A124 . 12 .312 '¥ • 
F383A154 . 15 .312 '¥ • 
F383A184 .18 .400 '¥a 
F383A224 . 22 .400 '/ . 
F383A274 .27 .400 '/a 
F383A334 .33 .400 '¥a 
F383A394 .39 .400 l1/a 
F383A474 .47 .400 11/s 
F383A564 .56 .400 1% 
F383A684 .68 .400 1% 
F383A824 .82 .562 11/s 
F383A105 1.0 .562 11/s 

200 VOLTS 
Part .. ;.~: 'D~; ,LI'ngt.h 

. No; ',In;:" ;: .\n;·, 
F383C562 .0056 .235 % 
F383C682 .0068 .235 % 
F383C822 .0082 .235 '''14 
F383C103 .01 .235 % 
F383C123 .012 .235 '¥4 
F383C153 .015 .235 '¥4 
F383C183 .018 .235 % 
F383C223 .022 .235 % 
F383C273 .027 .312 '/a 
F383C333 .033 .312 '¥a 
F383C393 . 039 .312 '¥ • 
F383C473 .047 .312 '¥a 
F383C563 .056 .312 '¥. 
F383C683 .068 .312 '¥. 
F383C823 .082 .400 7/a 
F383C104 .1 .400 '¥a 
F383C124 .12 .400 '¥a 
F383C154 .15 .400 '¥a 
F383C184 .18 .400 l1/a 
F383C224 .22 .400 11/s 
F383C274 .27 .400 1"A1 
F383C334 .33 .400 1% 
F383C394 .39 .562 11/s 
F383C474 .47 .562 11/s 
F383C564 .56 .562 1"A1 
F383C684 .68 .562 1% 
F383C824 .82 .562 17/a 
F383C105 1.0 .562 1'¥a 

Add following to part no. to Indicate 
tolerance: -20 = ±20%, -10 = 
±10%; -5 = ±5% 
"P' Indicates "Floating". Substitute 
"G" for uGrounded" 

1.000,00 

~100,00 
::E 

,~ INSULATION RESISTANCE 
VS. TEMPERATURE 

:;; 10.00 0 

~ 1.000 

~ 10 

0+5+25 +45 +65 +1~+105+12 

100 VOLTS 
Part cap .. II:::~:, ~~~; No. MFO 

F383B102 .001 .175 '¥4 
F383B122 .0012 .175 % 
F383B152 .0015 .175 '¥4 
F383B182 .0018 .175 '¥4 
F383B222 .0022 .175 '¥4 
F383B272 .0027 .175 % 
F383B332 .0033 .175 '¥4 
F383B392 .0039 .175 "14 
F383B472 .0047 .175 % 
F383B562 .0056 .195 "I. 
F383B682 .0068 .195 "14 
F383B822 .0082 .235 "I • 
F383B103 .01 .235 "14 
F383B123 .012 .235 '¥. 
F383B153 .015 .235 "14 
F383B183 .018 .235 '¥4 
F383B223 .022 .235 "I. 
F383B273 .027 .312 '¥a 
F383B333 .033 .312 ¥a 
F383B393 .039 .312 '/ . 
F383B473 .047 .312 '¥a 
F383B563 .056 .312 '¥a 
F383B683 .068 .312 % 
F383B823 .082 .400 '¥a 
F383B104 .1 .400 '¥a 
F383B124 .12 .400 '¥a 
F383B154 .15 .400 % 
F383B184 .18 .400 l1/a 
F383B224 .22 .400 11/s 
F383B274 .27 .400 1% 
F383B334 .33 .400 1% 
F383B394 .39 .562 11/s 
F383B474 .47 .562 l1/a 
F383B564 .56 .562 1% 
F383B684 .68 .562 1% 
F383B824 .82 .562 l'¥a 
F383B105 1.0 .562 l'¥a 
F383B155 1.5 .670 l'¥a 
F383B205 2.0 .750 l'¥a 

400 VOLTS 
Part Cap Dla. Length 
No. MFD In. In. 

F38!1E272 .0027 .235 '¥4 
F383E332 .0033 .235 % 
F383E392 .0039 .235 % 
F383E472 .0047 .235 '¥4 
F383E822 .0082 .312 '¥a 
F383E103 .01 .312 '¥a 
F383E123 .012 .312 '/a 
F383E153 .015 .312 '/a 

~~~~~m .018 .312 1 
.022 .312 1 

F383E273 .027 .400 '/a 
F383E333 .03,3 . 400 '/ . 
F383E393 .039 .400 1 
F383E473 .047 .400 1 
F383E563 .056 .400 11/4 
F383E683 .068 .400 11/4 
F383E823 .. 082 .400 11/ • 
F383E104 .1 .400 1112 
F383E124 .12 .562 11/s 
F383E154 .15 .562 l1/a 
F383E184 .18 .562 1112 
F383E224 .22 .562 1112 
F383E274 .27 .562 17/a 
F383E334 .33 .562 17/a 
F383E394 .39 .670 1% 
E383E474 .47 .670 l'¥a 
F383E564 .56 .750 21/a 
F383E684 .68 .750 21/8 
F383E824 .82 .750 25/0 
F383E105 1.0 .750 25,1, 

z- DISSIPATION FACTOR IVS. TEMPERATURE 

~~ ~I H I ~ljJJ II tuM I 
:g~-60 2"0 +20 +60+80 tl20 
ELi:: 1 °C 

Ii] iCiTnTiJi 
C3~-!l!s0 -20 0 +20 tljO+80 +120 

·C 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2395 



Vol.3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

®1DJJD)mJH&~ 
a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

extended foil teflon dielectric 
series 371 
HERMETICALLY SEALED (GLASS TO METAL) 
TUBULAR METAL CASE 
-55°C TO +200°C WITHOUT DERATING 
200 VDC THRU 600 VDC 

outline drawing 

l%,,+l"_---o; ___ Length ---'-"1'1--.. 1%"-0+1"-I -0 'I ±J.i, -, 

~~ ~d 
LEAD SPECIFICATIONS: Solid tinned leads 1%" long +1" -0 tolerance. No. 
22 AWG for .235" and .312" Dia. cans. No. 20 AWG for larger case diameters. 
For Series F371 (Both Terminals Insulated From Case) add U." to above case 
length for diameters larger than .400". For diameters .400 and smaller add 
%,' to above case length. 

specifications 
DISSIPATION FACTOR 
Maximum dissipation factor shall be 0.1 % at +25°C when measured at a fre
quency of 1000 CPS. Maximum dissipation factor shall be 0.2% at +200oC. 

INSULATION RESISTANCE 
The minimum insulation resistance when measured with an applied potential of 
between 200 and 500 volts and an electrification time of 2 minutes, but never 
greater than rated voltage shall be as follows: 
At + 25°C 125,000 megohm-mfds capacitance values .5 MFD and greater. 

250,000 megohms for cap. values below .5 MFDS. 
+ 85°C 40,000 meg-mfds for cap. values 1. MFD and greater. 

40,000 megohms for cap. values below 1. MFD. 
+ 125°C 5,000 meg x mfds for cap. values .25 MFD and greater. 

TEST VOLTAGE 
Shall withstand a DC voltage equal to 200% of the rated voltage for 2 min
utes. Test voltage will be applied and discharged through a current limiting 
resistor of one Ohm per voll. 

LIFE TEST VOLTAGE 
Shall withstand an accelerated life test of 250 hours at +200oC and 140% 
of rated voltage. One failure in 12 samples permitted, 

CAPACITANCE ORin 
Capacitance will drift less than 2% from its initial value at 25°C after being 
temperature cycled from -55°C to 200°C. 

CAPACITANCE "Q" 
The "Q" of Gudeman Series 371 will average 5000 up to +125°C and will 
exceed 500 at +200oC. 

DIELECTRIC ABSORPTION 
At +250 C less than .05% of the initial 100 volts charging voltage shall re
appear after charging for V2 hour and immediately discharging for 10 seconds 
through a one ohm resistor. Absorption voltage should be read 5 minutes, but 
not later than 10 minutes, after removing shorting bar. Percent dielectric abo 
sorption =V absorption x 100. 

V charge 

MOISTURE RESISTANCE AND VIBRATION 
Shall meet the requirements for moisture reSistance and vibration of 
Specification MIL-C-25A. 

CAPACITANCE CHANGE WITH TEMPERATURE 
Capacitance change shall not be greater than -4% at 200°C or +2.5% at 
-55°C relative to the nominal value at +25°C. 

200 VDC' 400 VDC 

P~·~tN~:.' :~~p~~,iy 'bla" !-,ene!l 
±.I:t1·W': ,±)U, Part Ho;, 

',!,,- Dia. Le~~ , Capacity +.015" ,;J::JSi 
G371C152 .0015 .235 2%2" 
G371C392 .0039 .312 2M2" 
G371C472 .0047 .312 2M2" 
G371C822 .0082 .400 2M2" 
G371C103 .01 .400 2%2" 
G371C123 .012 .400 1 %,' 
G371C153 .015 .400 1 %2" 
G371C183 .. 018 .400 loU,' 
G371C223 .022 .400 1M2" 
G371C273 .027 .562 1 X6" 
G371C333 .033 .562 1 Xl' 
G371C393 .039 .562 1 M,' 
G371F473 .047 .562 19{6" 
G371F563 .056 .562 1 'A," 

G371E822 .0082 .400 2%2" 
G371El03 .01 .400 1112" 
G371E153 .015 .400 1%211 
G371E183 .018 .562 lM6" 
G371E223 .022 .562 1 u.' 
G371E273 .027 .562 1 }f6" 
G371E333 .033 .562 13{," 
G371E393 .039 .562 1 ~l' 
G371E473 .047 .S62 1 'Al' 
G371E563 .056 .562 1 'f6" 
G371E683 .068 .562 11~6/' 

G371E823 .082 .670 1 ,.," 
G371El04 .1 .670 1 ''M,'' 
G471El24 .12 .750 2 'J1," 

G371F683 .068 .562 1 'U6" 
G371F823 .082 ,562 11~6" 
G371Fl04 .1 .562 I'M,' 

G371E154 .15 .750 2X6" 
G371El84 .18 1.000 l''Mt 
G371E224 .22 1.000 1'~6" 

G371F124 ,12 .562 11~6" 
G371FlS4 .IS .562 I'M,' 

G37IE274 .27 1.000 2~'· 
G37IE334 .33 1.000 2~6" 

G371Fl84 .18 .750 11;JU' 
G371F224 .22 .750 11~6" 
G371F274 .27 1.00 11316'" 600 VDC continued 
G371F394 .39 1.00 l';J(,' 
G371F474 .47 1.00 2 "M6" j~a~f~~::' ~~P~~i~; ~~"5" L~~~ 
600 VDC 

~jrf;~~2' '~~~.~;tY "lI!~"'f' I~_iln~! ""':111'511 :,-~1~ 

G371F822 .0082 .400 1 %," 
G371F103 .01 .400. 1 %,' 
G371Fl23 .012 .400 1 %2" 
G371Fl53 .015 .400 1 U,z" 
G371Fl83 .018 .562 1 }f6'" 

G371Fl02 .001 .235 2%211 

G371Fl22 .0012 .312 2M2" 
G371fl52 .0015 .312 2M2" 

G371F223 .022 .562 1 X6.11 
G371F273 .027 .562 1 %6" 
G371F333 .033 .562 1%," 

G371F182 .0018 .312 2u'211 G371F393 .039 .562 1 'M6n 

G371F222 .0022 .312 2M2" G371F473 .047 .562 11,16" 
G371F272 .0027 .312 2u'2" 
G371F332 .0033 .312 2M2" 

G371F563 .056 .562 11~t 
G371F683 .068 ,5~ l'%l' 

G371F392 .0039 .400 Zu'211 

G371F472 .0047 .400 2M2" 
G371F562 .0056 .400 27..1'2" 
G371F682 .0068 .400 2M2'" 

G371F823 .082 1.000 1'%6" 
G371F104 .1 1.000 11~6" 
G371Fl24 .12 1.000 2 ~l' 
G371Fl54 .15 1.000 2M," 

HG" indicates "Grounded". Substitute IfF" for HFloatmg" 
Add following to part no. for tolerance: -20 = ±200/0; -10= ±1O%; 
-S = ±5%; -2 = ±2%: -1 = ±1% 

TYPICAL CURVES 
.10 

z .08 
~~~.06 
~t; 6 .04 
~~cfl..02 
Ci 0 

0 
1-1.50 
+1.0 

'" + .50 
~ 0 

0 
0 

~u -.5 
~ '" -1.0 
~ e -1.50 
~ tB -2.00 
~ ~ -2.50 
~ i3 -3.00 
~ -3.5 0 

-4.0 0 
-4.50 

= DISSIPATION FACTOR 

'" ,rt:lr:~V~1f:T~' 
'" "F CA A IT N E 

I" 

-75 25 +25 +75 +-125 +200 

1,000,000 

'00,000 
en 

~ 
:;: 
o 
a:: 
u 
:!1 10,000 

>< 
en 
:::;: 

'" g 
UJ 
:::;: 1,000 

. °C 
\ TYPICAL INSULATION I 

RESISTANCE OF 200·C 
TEFLON CAPACITORS 

\ 

1\ 

1\ 

10 0-75 -25 0+25 +75 +125 +200 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

metallized polycarbonate dielectric 

series 409 & 41 0 

409 SERIES - HERMETICAllY SEALED (Ceramic End Seals) 

410 SERIES - MINIATURE TUBULAR TYPES 
(Metal Case - Glass to Metal Seals) 

.00008" THICK FILM 

-55°C TO + 125°C WITHOUT DERATING 

50 VDC 

Series 409 I =$ 
Dia. :!:.:~~~ • 

! 

+ 
15IB":!=1" 

Dim. Include Solder Eyelet 

Part No. 
F409AI03 
F409AI23 
F409AI53 
F409AI83 
F409A223 
F409A273 
F409A333 
F409A473 
F409A563 
F409A683 
F409A823 
F409AI04 
F409AI24 
F409AI54 
F409AI84 
F409A224 
F409A274 
F409A334 
F409A474 

*F409·001 
F409A564 

*F409·002 
F409A684 

*F409·003 
F409A824 

*F409·004 
F4D9AI05 

*F409·005 
F409AI25 
F409AI55 
F409A205 
F409A305 

Cap in MFDS. Dia. L 
.01 .175 1%2 

.012 .175 1%2 

.015 .175 1%2 

.018 .175 1%2 

.022 .175 '%, 

.027 .175 '%, 

.033 .175 1%2 

.047 .175 1%2 

.056 .175 '%, 

.068 .195 'i>, 

.082 .195 1%2 

.1 .195 1%2 

.12 .235 1%2 

.15 .235 1%2 

.18 .312 1~~2 

.22 .312 1%2 

.27 .312 1%2 

.33 .312 1%2 

.47 .400 1%2 

.56 .400 1%2 

.56 .312 1%2 

.68 .500 1%2 

.68 .400 1%2 

.82 .500 1%2 

.82 .400 1%2 
1.0 .562 1%2 
1.0 .400 1%2 

1.2 .562 1%2 
1.2 .500 1%2 

1.5 .500 1.%2 
2.0 .562 1%2 
3.0 .670 1.%2 

LEADS: 24 gauge: .175 and .195 Dia.; 'Special No. assigned to alternate 
22 gauge: .235 and .312 Dia.; 20 sizes for same cap valves. 
gauge: .400 Dia. and larger case sizes. 

Series 410 

specifications 

CAPACITANCE AND TOLERANCE 

The capacitance limits at +25°C are determined by the specified 
tolerance. 

Capacitance is measured at or referred to a frequency of 1000 Hz. 

DISSIPATION FACTOR 

The dissipation factor at +25°C is less than 0.3% at 1000 Hz. 

INSULATION RESISTANCE 

The charging potential is equal to the specified operating voltage for 
a given temperature. The electrification time is two minutes. listed 
below are minimum values: 

RXC 
CAPACITIlNCE (megohms R 

TEMPERATURE (mId.) x mId.) (me,gohms) . 

2SoC >.S 100,000 

<.S 200,000 

12SoC >.S 1000 

<.S 2000 

ACCELERATED LIFE TEST 

Capacitors shall withstand an accelerated life test of 2S0 hours with 
140% of applied rated voltage at applicable high test temperature. 
Only one failure in 18 capacitors tested shall be allowed. A failure is 
defined as the following: 

A) If the capacitor has "opened." 

B) If the capacitance has changed more than 5% from its original 
value. 

C) If the insulation resistance is less than SO% of its original value. 

D. 1.015~ la. -.005 
t 

15/B"2:.r 

-L--~ 
LEADS: 24 gauge: .175 and .195 
Dia.; 22 gauge: .235 and .312 Dia.; 
20 gauge: .400 Dia. and larger case 
sizes. 
For Sleeving Add .020 max to Dia. 
and y" ± y" to length 

TYPICAL CURVES 
1,000,000 §§ fNSULATiDfr~IiESTSTANCEi 

100.00 0 

10,000 

w 

'" z 
~ 1,000 
-0 en ... 
~:;: 

0 

~ 

I 

r-t 

VS 
TEMPERATURE 

I I I 

, 
, , 

'" , , 

, , , 

--+ ~~ 

I 

-._-, 

jJ I 
110113 0.30 50 70 90 o 

TEMPERATURE· DEGREES CENTIGRADE 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Part No. Cap in MFDS. Dia. L 
F41OAI03 .01 .175 1%2 

F410A123 .012 .175 1M2 
F41OAI53 .015 .175 1%2 
F410AI83 .018 .175 1~2 
F41OA223 .022 .175 1%2 

F410A273 .027 .175 1%2 

F41OA333 .033 .175 1%2 

F410A473 .047 .175 1%2 

F41OA563 .056 .175 1%2 

F410A£8-3 .068 .175 sAl 
F410A823 .082 .175 sAl 
F410A104 .1 .175 sAl 
F410AI24 .12 .175 % 
F410AI54 .15 .195 SIB 
F410AI84 .18 .195 SIB 
F410A224 .22 .235 SIB 
F410A274 .27 .235 SIB 
F410A334 .33 .312 SIB 
F4LOA474 047 .312 SIB 
F41OA564 .56 .312 SIB 
F410A684 .68 .312 2%2 

F41OA824 .82 .312 2%2 
F41OAI05 1.0 .312 2%2 

F41OA125 1.2 0400 2%2 

F41OAI55 1.5 .400 2%2 

F41OAI85 1.8 .400 2%2 
F410A205 2.0 .400 2%2 
F41OA225 2.2 .400 1 'iB 
F410A275 2.7 .400 I 1/8 
F410A305 3.0 .400 1 VB 
F410A335 3.3 .400 I VB 
F410A395 3.9 .500 I VB 
F410A475 4.7 .500 I VB 
F41OA505 5.0 .500 I VB 
F410A565 5.6 .500 I VB 
F410A685 6.8 .562 I y., 
F410A825 8.2 .562 I y., 
F410A106 10.0 .670 I y., 
F410AI56 15 .. 0 .750 I 3/B 

"F" indicates "Floating". Substitute 
"Gil for jlGrounded" 
Add following to part no. for toler· 
ance: -20 = ±20 % ; ~10 == ±10%j 
-5 == ±5%;, -1 == ±1 %. 

6'~lrm.DIS~M.l~~~~t~~ ;::gi5 5' , VS TEMP~RATURE 
ii:~<.>. . '''''-'1 TfftT t 11 j' 
_(.)0:=0 t:t~·-f. t--T~,J~ 
~~~ I.U l--LL '_LL 
o -50 T~~PE~~TU~~ . 130 

DEGREES CENTIGRADE 

2397 



Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

@lOJJD)J]]~ a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature metallized 
polycarbonate dielectric 
series4fo 
HERMETICALLY SEALED (GLASS·TO·METAL) 
TUBULAR METALLIC CASES 
-55°C TO + 125°C WITHOUT DERATING 
100 TO 400 VDC 

outline drawing 

Standard leads consist of solid, bare, tinned wire. Special nickel leaas are 
available for applications requiring a higher degree of weldability. 
LEADS: 24 gauge: .175 and .195 Dia.; 22 gauge: .235 and .312 Dia.; 20 gauge: 
.400 Dia. and larger case' sizes. 
For sl.eeving add .020 max. to Dia. and .032 ~003125 extension to each end of 
capacItor. . 

specifications' 
CAPACITANCE AND TOLERANCE 
The capacitance limits at +25°C are determined by the specified tolerance. 
Capacitors are measured or referred to a frequency of 1000 cps. 
DISSIPATION FACTOR 
The dissipation factor at +25°C is less than 0.3% at 1000 cps. 
INSULATION RESISTANCE 
The charging potential is equal to the specified operating voltage for a given 
temperature. The minimum electrification time is two minutes. listed below 
are minimum values: 

Temperatur{Y{) %i;:Ci~~1=mtJ~t;.·S i~iIlC6i~ii.\fiitli! 
25°C Greater than .5 100,000 

Smaller than .5 
Greater than .5 
Smaller than .5 

200,000 
1,000 

2,000 

TEST VOLTAGE 
Shall withstand a DC voltage equal to 200% of the rated voltage for one 
minute at a temperature of +250 C, ±50 C. Test will be applied through re
sistor of 1 ohm per volt. 
TEMPERATURE AND IMMERSION CYCLING 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL-C·18312. 
ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 250 hours with 140% of applied 
rated voltage at applicable high test temperature. Only one failure in 18 
capacitors tested shall be allowed. A failure is defined as the fallowing. 

A) If the capacitor has "opened." 
B) If the capacitance lias changed more than 5% from its original value. 
C) If the insulation resistance is less than 50% of Its original value. 
(D) If the OF is greater than 1 %. 

MOISTURE RESISTANCE , 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL·C·18312. ' 
VIBRATION 
Designed to withstand the Grade 3 vibration tests of the applicable paragraph 
of the latest Issue of MIL·C·18312. 
A·C VOLTAGE RATING: 

(-55C to +85C Ambient) 

LEAD PULL TEST 

100 
200 
300 
400 

65 
120 
200 
240 

Designed to withstand a steady pull force of 5 Ibs. applied axially to a 
capacitor lead for one minute. 
LEAD BENDING TEST 
The leads shall withstand without breakage the following stresses performed 
near the point of egress: bend 90 degrees in one direction, then back to the 
original position and 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPERATURE 
The change of capacitance with reference to the actual value at +25°C does 
not exceed the following limits: " 

TEMPERATURE"' -'.,,:.::.'.".""";c :::'~'".,':.;*;:' CHANGE'::Of;"1:APACIT CE~;;~' 

55°C 2% 
+125°C 1% 

100 VDC 200 VDC 

1=~1; ~t~.;;t~~.', ... .~~:;~: iJ:X: C~ln . 
,.,;".:, 

L~ M '0$,'(; ;p.arl'Noi Dia." 
.01 F4LOB103 .175 U,' 
.012 F41OB123 .175 U, 
.015 F410B153 .175 U, 
.018 F410B183 .195 U' 
.022 F410B223 .195 U, 
.027 F410B273 .195 'Jf,," 

.01 F410C103 .175 'X," 

.012 F410C123 .195 'J1i' 

.015 F410C153 .195 'x," 

.018 F41OC183 .235 'M'" .022 F410C223 .235 '){," 

.027 F41OC273 .235 'X," 
.033 F410B333 .195 U,' .033 F410C333 .235 '31'," 
.039 F41OB393 .195 X,' 
.047 F410B473 .195" 0/.' 

.039 F410C393 .235 'J(6" 

.047 F410C473 .235 1~,' 
.056 F410B563 .195 %' .056 F410C563 .235 'J(," 
.068 F41OB683 .235 %' .068 F410C683 .312 'J(," 
.082 F410B823 .235 %' .082 F410C823 .312 '%t." 
.1 F410B104 .235 'J.i"/' .1 F410C104 .312 '%6" 
.12 F41OB124 .235 'X6' 
.15 F410B154 .312 %' 

.12 F410C124 .312 1~6" 

.1S F41OC154 .312 1~6" 
.18 F41OB184 .312 %' .18 F41OC184 0400 'K," 
.22 F41OB224 .312 ')1,' 
.27 F410B274 .312 'X'/ 
.33 F41OB334 .312 1~6' 
.39 F410B394 .312 T~6" 
.47 F41OB474 .400 ')1,11 
.56 F41OB564 .400 I~, 
.68 F410B684 0400 '%,,' 

.22 F410C224 .400 '3f,ll 

.27 F410C274 .400 1 X," 

.33 F410C334 .400 1 X," 

.39 F410C394 .400 1 ~6" 

.47 F410C474 0400 1 M," 

.56 F410C564 .562 1 XI" 

.68 F41OC684 .562 1 X,' 
.82 F41OB824 .400 1~6' 

1.0 F41OB105 .400 I" 
.82 F410C824 .S62 1 ~,' 

1.0 F41OC105 .562 1 ~6" 
1.S F410B155 .500 IV." 1.5 F41OC155 .670 1 ~,' 
2.0 F410B205 :500 1 ~, 
3.0 F410B305 .562 1 ~, 
4.0 F410B40S .670 1 ~, 
5.0 F41OB505 .670 1 U,' 
7.0 F410B705 .7S0 19".' 

2.0 F410C205 .670 1 U,' 
3.0 F410C305 .750 1 7/." 
4.0 F41OC405 .7S0 2 VB" 
5.0 F41OCS05 .750 2 3/s" 
7.0 F41OC705 1.00 1 7/8" 

8.0 F410B805 .750 2 V.' 8.0 F41OC805 1.00 2lfs" 
10.0 F410B106 1.00 2 lfs" 10.0 F410CI06 1.00 2%" 

300 VDC 400 VDC 
it~~):~ ~'a~i~o).:: I~b\~:~i: '";f;~ .• ",>/: 

Cap-Jh. " '::~~~*':; ;~~:~j) :MFDS;'< "PartNd: 
•. 01 F410DI03 .235 'u,' 

.012 F410D123 .312 'J(,' 

.015 F410D153 .312 '){," 

.018 F410D183 .312 ':K," 

.022 F410D223 .312 ':K6" 

.027 F410D273 .312 '%," 

.033 F410D333 .312 'Ji'," 

.039 F410D393 .312 '-M6n 

.047 F41OD473 .312 ';J{," 

.056 F41OD563 .312 1 }f6" 

.068 F410D683 .312 'I X/' 

.082 F410D823 .400 1 X," 

.1 F410DI04 0400 1 J.i'6" 

.12 F410D124 .400 1 ~(", 

.15 F410D154 .400 1 ~,' 

.18 F410D184 .500 1 }f," 

.22 F41OD224 .500 1 X,' 

.27 F410D274 .562 1 K,' 

.33 F410D334 .562 1 )-f," 

.39 F41OD394 .562 1 J{6" 

.47 F410D474 .562 1~6" 

.56 F410D564 .562 1'~6" 

.68 F410D684 .562 1'~'" 

.82 F41OD824 .670 l'~l' 
1.0 F410D105 .670 11~,U' 
1.5 F410D155 .750 2 lfs" 

.01 F41OE103 .312 'M," 

.012 F410E123 .312 'K," 

.015 F41OEl53 .312 'K6" 

.018 F410El83 ,312 'K6" 

.022 F410E223 .312 'K," 

.027 F41OE273 .312 1 K,' 

.033 F410E333 .312 1 K,' 

.039 f410E393 .3i2 1 X,' 

.047 F410E473 .312 1 X,' 

.056 F410E563 .400 1 ".," 

.068 F410E683 .400 1 X,' 

.082 F410E823 .400 1 ~ .. ' 

.1 F41OEl04 .400 1 ~6" 

.12 F410E124 .500 1 X,' 

.15 F41OEl54 .500 1 K,' 

.18 F410E184 .562 1~6" 
.22 F410E224 .562 1~,' 
.27 F410E274 .562 1 U,' 
.33 F41OE334 .562 1 ~6" 
.39 F41OE394 .670 1U,' 
.47 F410E474 .670 lU,' 
.56 F410E564 .670 1'~,' 
.68 F410E684 .670 '1'~6" 
.82 F410E824 .750 2 lfs" 

1.0 F410El05 .750 21/s" 
1.5 F410ElSS 1.00 2 lJa" 

2.0 F410D205 .750 . 2%" 2.0 F410E205 1.00 2 Va" 
3.0 F410D30S 1.00 1 'fa" 
4.0 F410D405 1.00 2%" 

"Sizes shown are for floating CITCUlt. Subtract K,' from length for grounded 
circuit. 
"F" Indicates "Floating". Substitute "G" for Grounded. 
Add following to part no. for tolerance: -20 = ±20%; -10 = ±10%; 
-5 = ±5%; -1 ='±1%. 1,000,000 

TYPICAL CURVES 
'§~~ INSULATION RESISTANCE 

~~ TEMPl:ATURE 

100,000 

10,000 

i 

10 
10 30 50 "70 90 '110 '130 

°C 
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SEC. 1500 • CAPACITORS 

a division of 

Gultan Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

"thinfilm" metallized 
polycarbonate dielectric 
series 317 & 318 
ULTRAMINIATURE 
SEALED IN RECTANGULAR EPOXY CASES 
-55°C TO + 125°C WITHOUT DERATING 
SERIES 317 AXIAL LEADS 
SERIES 318 RADIAL LEADS 

outline drawings 

Series 317 

~ 1%:=1 f=t%" ~ I +1"-t--1.±~.--r +1" I 
===~' _____ ....J~ bare 

tinned lead 

Series 318 

See Part No. Table for Lead Gauge. 
Dimensions noted in inches. 

H T:t.01 

ffii·01 

-+- 01 .. 01 NOTE: .42x.3lx18 cases have one 
~L ~ ~'T~ round standoff between leads. B .025 Q~x b5e~;e';~ ~~3s. has two standoffs 

±.005 -t-- . 
=T "NOTE: Nickel "A" weldable leads are 

F LEAD GAUGE ~ available with capacitors specified in 
±.01O (SEE TABLE) this bulletin, add letter "W" as a suf· 

fix on the part number. 

specifications 
CAPACITANCE AND TOLERANCE 
The capacitance limits at +250 C are determined by the specified tolerance. 
Capacitance is measured at or referred to a frequency of 1000 cps. ' 
DISSIPATION FACTOR 
The dissipation factor at +25°C is less than 0.5% at 1000 cps. 
INSULATION RESISTANCE 
The minimum insulation resistance when measured at rated voltage but not 
to exceed 500 VDC shall be as follows: 
At + 25°C 100,000 megohm·mfds minimum but need not exceed 200,000 

'megohms. 
At +1250 C 100 megohm·mfds minimum but need not exceed 2000 megohms. 
TEST VOLTAGE , 
Shall Withstand a DC voltage equal to 200% of the rated voltage for one 
minute at a temperature of +25°C, ± 5°C,' Test will be applied through 
resistor of 1 ohm per volt. 
ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 250 hours with 140% of applied 
rated voltage at applicable high test temperature. Only one failure in 12 
capacitors tested shall be allowed. A failure is defined as the following: 

A) If the capacitor has "opened". 
B) If the capacitance has changed more than 5% from its original value. 
C) If the insulation resistance is less than' 30% of its original specified 

value. , 
D) If the dissipation factor Is greater than 1 %. 

HUMIDITY TEST 
Capacitors shall withstand 250 hours of 95% relative humidity at 40°C. 
Voltage will not be applied. Upon completion of test, units will be dried for 
four hours. 
Minimum product of insulation resistance @ 25°C shall be 33% of the orlg· 
inal specified value. , 
The capacitance is not to change more than 5% of its original value. 
The dissipation factor shall not exceed 1.5%. 
CAPACITANCE CHANGE WITH TEMPERATURE 
The change of capacitance with reference to the actual value at +25°C shall 
notexcee,j ± ~%. Z DISSIPATION FlfCT(ilil 

l,OOO,DO 'lCiiiklNSULA, "I~' S! ,;" !;: 1 ~ + VS TEMPERATURE) 

-RESIST~NCEI~~ ~ 0 w 5tttttb~'~;8~';H:titJ' 
en < 1.1.10 100'OOO~ijl~TE~M~P~E~R!AT§U~R~E !!: t; ~ 15'" 0.. ~o 

lO;OOO~ft ••• ~~ 

! l'OOOI,-,_~-j~,~,~!!~ 
~ 100 

'" o 

'" w 
::;; 

- -H!-

°C 

°C 

130 

317 SERIES 
100 VDC 

Pa .. No. Cap. L 
317B102 .001 .42 
317B122 .0012 .42 
317B152 .0015 .42 
317B182 .0018 .42 
317B222 .0022 .42 
317B272 .0027 .42 
3178332 .0033 .42 
317B392 .0039 .42 
317B472 .0047 .42 
317B562 .0056 .42 
317B682 .0068 .42 
317B822 .0082 .42 
317B103 .01 .42 
317B123 .012 .42 
317B153 .015 .42 
3178183 .018 .42 
317B223 .022 .42 
317G273 .027 .42 
317B333 .033 .42 
317B393 .039 ,42 
317B473 .047 .57 
317B563 .056 .57 
317B683 .068 .57 
317B823 .082 .55 
317BI04 .10 .55 
317B124 .12 .55 
317B154 .15 .55 
317B184 .18 .57 
317B224 .22 .57 
317B254 .25 .67 
317B274 .27 .67 
317B334 .33 .67 
317B394 .39 .67 
317B474 ,47 .82 
317B504 .50 .82 
317B564 .56 .82 
317B684 .68 .82 
317B754 .75 .82 
317B824 .82 .82 
317B105 1.0 1.04 
317B155 1.5 1.19 
317B205 2.0 1.24 
317B305 3.0 1.24 
317B505 5.0 1.75 

318 SERIES 
100 VDC 

Lead 
W T auge 

.29 .17 24 

.29 .17 24 

.28 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.29 .17 24 

.36 .23 24 

.36 .23 24 

.36 .23 24 

.36 .23 24 

.42 .29 24 

.42 .29 24 

.42 .29 24 

.42 .29 24 

.42 .29 24 

.42 .29 24 

.42 .29 22 

.42 .29 22 

.54 .39 22 
.54 .39 22 
.54 .39 22 
.54 .39 22 
.54 .39 22 
.54 .39 20 
.72 .56 20 
.72 .56 20 
.72 .56 20 

T,fe'l 
lead 

Part No. Cap; L H Ira;' 
318B102 .001 .42 .31 .18 .300 20 
318B122 .001 .42 .31 .18 .300 22 
318B152 .00H .42 .31 .18 .300 22 
318B182 .OO~~ .42 .31 .18 .300 22 
318B222 .002 .42 .31 .18 .300 22 
318B272 .002 .42 .31 .18 .300 22 
318B332 .0033 .42 .31 .18 .300 22 
318B392 .0039 .42 .31 .18 .300 22 
318B472 :8g~6 .42 .31 .18 .300 22 
318B562 .42 .31 .18 .300 22 
318B822 .0082 .42 .31 .18 .300 22 
318B103 .01 .42 .31 .18 .300 22 
318B123 .012 .42 .31 .18 .300 22 
318B153 .015 .42 .31 .18 .300 22 
318B183 .018 .42 .31 .18 .300 22 
318B223 .022 .42 .31 .18 .300 22 
318B273 .027 .42 .31 .18 .300 22 
318B333 .033 .42 .31 .18 .300 22 
318B393 .039 .42 .31 .18 .300 22 
318B473 .047 .55 .31 .18 .400 22 
318B563 .056 .55 .31 .18 .400 22 
318B683 .068 .55 .31 .18 .400 22 
318B823 .082 .55 .38 .24 .400 22 
318B104 .10 .55 .38 .24 .400 22 
318B124 .12 .55 .38 .24 .400 22 
318B154 .15 .55 .38 .24 .400 22 
318B184 .18 .55 .38 .24 .400 22 
318B224 .22 .55 .44 .30 .400 22 
318B274 .27 '.67 .44 .30 .500 22 
318B334 .33 .67 .44 .30 .SOO 22 
3188394 .39 .67 .44 .30 .500 22 
3188474 .47 .82 .44 .30 .600 22 
3188564 .56 .82 .56 .40 .600 22 
3188684 .68 .82 .56 .40 .600 22 
318B824 .82 .82 .56 .40 .600 22 
318BI05 1.0 1.04 .56 .40 .800 22 
318B125 1.2 1.24 .56 .40 1.100 20 
318B155 1.5 1.24 .56 .40 1.100 22 
318B185 1.8 1.24 .74 .57 1.100 20 
318B205 2.0 1.24 .74 .57 1.100 20 
31&8225 2.2 1.24 .74 .57 1.100 20 
318B275 2.7 1.24 .74 .57 1.100 20 
3188305 3.0 1.24 .74 .57 1.100 20 
318B335 ~:3 1.75 .74 .57 1.600 20 
318B395 .9 1.75 .74 .57 1.600 20 
3188475 4.7 1.75 .74 .57 1.600 20 
318B505 5.0 1.75 .74 .57 1.600 20 
318B565 5.6 1.75 .74 .57 1.600 20 

200 VDC 

Part No. Cap. L W rll Lead T Gaug 
317C102 .001 .42 .29 .17 24 
317C122 .0012 .42 .29 .17 24 
317C152 .0015 .42 .29 .17 24 
317C182 .0018 .42 .29 .17 24 
317C222 .oon .42 .29 .17 24 
317C272 .0027 .42 .29 .17 24 
317C332 .0033 .42 .29 ,17 24 
317C392 .0039 .42 .29 .17 24 
317C472 .0047 .42 .29 .17 24 
317C562 .0056 .42 .29 .17 24 
317C682 .0068 .42 .29 .17 24 
317C822 .0082 .42 .29 .17 24 
317C103 .01 .42 .29 .17 24 
317C123 .012 .42 .29 ,17 24 
317C153 .015 .42 .29 ,17 24 
317C183 .018 .42 '.29 .17 24 
317C223 .022 .57 .29 .17 24 
317C273 .027 .57 .29 .17 24 
317C333 .033 .57 .29 .17 24 
317C393 .039 .57 .29 .17 24 
317C473 .047 .55 .36 .23 24 
317C563 .056 .55 .36 .23 24 
317C683 .068 .55 .36 .23 24 
317C823 .082 .57 .42 .29 24 
317C104 .10 .57 .42 .29 24 
317C124 .12 .57 .42 .29 24 
317C154 .15 .67 .42 .29 24 
317C184 .18 .67 .42 .29 24 
317C224 .22 .82 .42 .29 22 
317C254 .25 .82 .42 .29 22 
317C274 .27 .82 .42 .29 22 
317C334 .33 .82 .54 .39 22 
317C394 .39 .82 .54 ,39 22 
317C474 .47 .82 .54 .39 22 
317C504 .50 .82 .54 .39 22 
317C564 .56 1.04 .54 .39 22 
317C684 .68 1.04 .54 .39 20 
317C754 .75 1.19 .54 .39 20 
317C824 .82 1.19 .54 .39 20 
317C105 1.0 1.24 .72 .56 20 
317C155 1.5 1.24 .72 .56 20 
317C205 2.0 1.75 .72 .56 20 
317C305 3.0 1.75 .72 .56 20 

200 VDC 

Part No. cap.'. l H T 
ILead 

F 6a;' 
318C102 .001 .42 .31 .18 .300 22 
318C122 :gm .42 .31 .18 .300 22 
318C152 .42 .31 .18 .300 22 
318C182 .0018 .42 .31 .18 .300 22 
318C222 .0022 .42 .31 .18 .300 22 
318C272 .0027 ,42 .31 .18 .300 22 
318C332 .0033 .42 .31 .18 .300 22 
318C392 .0039 .42 .31 .18 .300 22 
318C472 .0047 ,42 .31 .18 .300 22 
318C562 .0056 .42 .31 .18 .300 22 
318C822 .0082 .42 .31 .18 .300 22 
318C103 .01 .42 .31 .18 .300 22 
318C123 .012 .42 .31 .18 .300 22 
318C153 .015 ,42 .31 .18 .300 22 
318C183 .018 .42 .31 .18 .300 22 
318C223 .022 .55 .31 .18 .400 22 
318C273 .027 .55 .31 .18 .400 22 
318C333 .033 .55 .31 .18 ,400 22 
318C393 .039 .55 .31 .18 .400 22 
318C473 .047 .55 .38 .24 .400 22 
318C563 .056 .55 .38 .24 .400 22 
318C683 .068 .55 .38 .24 .400 22 
318C823 .082 .55 .44 .30 .400 22 
318C104 .10 .55 .44 .30 .400 22 
318C124 .12 .55 .44 .30 .400 22 
318C154 .15 .67 .44 .30 .500 22 
318C184 .18 .67 .44 .30 .500 22 
318C224 .22 .82 .44 .30 .600 22 
318C274 .27 .82 .44 .30 .600 22 
318C334 .33 .82 .56 .40 .600 22 
318C394 .39 .82 .56 .40 .600 22 
318C474 .47 .82 .56 .40 .600 22 
318C564 .56 1.04 .56 .40 .800 22 
318C684 .68 1.04 .56 .40 .800 22 
318C824 .82 1.24 .56 .40 .100 20 
318C105 1.0 1.24 .74 .57 .100 20 
318C125 1.2 1.24 .74 .57 .100 20 
318C155 1.5 1.24 .74 .57 .100 20 
318C185 1.8 .75 .74 .57 .600 20 
318C205 2.0 1.75 .74 .57 .600 20 
318C225 2.2 1.75 .74 .57 .600 20 
318C275 2.7 1.75 .74 .57 .600 20 
318C305 3.0 1.75 .74 .57 .600 20 

Add follOWing to Part No. for tolerance: -M - :!::20%; -K = ±10%; -J = 
±5%; -B = ±2%. 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

@UJJD) m ~ Gd~iit~O~ Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • 

"thinfilm" metallized 
polycarbonate dielectric 50 VOLTS 

series 396 & 397 
ULTRAMINIATURE TUBULAR (Series 396) 

·:·Oap,," l~~:c:; IifMfllS 
:lIIa; 
Mft'c 

" ki'5fi 

AND FLAT CAPACITORS (Series 397) 
SEALED IN NON-METALLIC CASES 
WITH PLASTIC RESIN END SEALS 
-55°C TO + 125°C WITHOUT DERATING 
100 VDC TO 200 VDC 

outline drawings 

Series 396 

r1%" ~".j- -41%'~"~1-j 0 r
====fIr------'1 0 
Series 397 
~1%'+1".1-- L ~1%" +1"--1 T l-
I -0 ,--I _---'I ~ [] =r 
Solid, Bare Tinned Lead 
See Part No. Table for Lead Gauge 
NOTE: Nickel "A" weldable leads are available! 
Add suffix '.'W" to Part No. for nickel lead. 

specifications 
CAPACITANCE AND TOLERANCE 
The capacitance limits at +25°C are determined by 
the specified tolerance. 
Capacitors are measured or referred to a frequency 
of 1000 cps. 

DISSIPATION FACTOR 

.01 396A103 

.012 396A123 

.015 396A153 

.018 396A183 

.022 396A223 

.027 396A273 

.033 396A333 

.047 396A473 

.056 396A563 

.068 396A683 

.082 396A823 

.1 .396A104 

.12 396A124 

.15 396A154 

.18 396A184 

.22 396A224 

.27 396A274 

.33 396A334 

.47 396A474 

.56 396A564 

.68 396A684 

.82 396A824 
1.0 396AI05 
1.2 396A125 
1.5 396A155 
1.8 396A185 
2.0 396A205 
2.2 396A22!i 
2.7 396A275 
3.0 396A305 
3.3 396A335 
3.9 396A395 
4.7 396A475 
5.0 396A505 
5.6 396A565 
6.8 396A685 
8.2 396A825 

10.0 396A106 
15.0 396A156 

The dissipation factor at +25°C shall be less than 0.5% at 1000 cps. 

INSULATION RESISTANCE 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.171 

.187 

.187 

.234 

.234 
,312 
.312 
.312 
.312 
.312 
.312 
.390 
.390 
.390 
.390 
.390 
.390 
.390 
.390 
.500 
.500 
.500 
.500 
.562 
.562 
.671 
.750 

The charging potential is equal to the specified operating voltage for a given 
temperature. The minimum electrification time Is two minutes. Listed below are 
minimum values: 

Temperatute. : 

25°C 

TEST VOLTAGE 

Greater than .5 
Smaller than .5 

Greater than .5 
Smaller than .5 

50,000 
100,000 

500 
1,000 

Shall withstand a DC voltage equal to 200% of the rated voltage for one minute 
at a temperature of +250C, ±50C. Test voltage will be applied through resistor 
of 1 ohm per volt. 

ACCELERATED LIFE TEST 
Shall withstand an accelerated life test of 250 hours with 140% of applied rated 
voltage at applicable high test temperature. Only one failure in 12 capacitors 
tested shall be allowed. A failure is defined as the following: 

A) If the capacitor has "opened." 
B) If the capacitance has changed more than 5% from its original val.e. 
C) If the insulation resistance is less than 50% of the original specified value. 
D) If the OF is greater than 1 %. 

HUMIDITY 
Not intended to be operated where humidity is a problem. This series is Intended 
for use in circuits which are encapsulated or hermetically sealed. 

LEAD PULL TEST 
These capacitors shall withstand a five (5) pound pull applied axially for one 
minute, per MIL-C-25. 

LEAD BEND TEST 
Leads shall be bent without breakage about the pOint of egress from the capaci
tor. First 90 degrees in one direction then back to the original position and then 
90 degrees in the opposite direction. 

CAPACITANCE CHANGE WITH TEMP. 
The change of capacitance with reference to the actual value at 25°C will not 
exceed the following limits: 

112'" 
'12" 
'12" 
'12" 
'12" 
'12" 
1/2" 
'12" 
1/2" 
%" 
%" 
%" 
%" 
%" 
%" 
%" 
%" 
%" 
%" 
%" 
1~6" 
1~6" 
1~6" 
'~6" 
l~l' 
';J(," 
';J(," 

IIJs" 
1 '18" 
tVa" 
1 Vs" 
1 1Js" 
1 1/8" 
11Js" 
1 1Js" 
1 ~6" 
1 ~6" 
1 ~6" 
1%" 

AREA CODE 312 337-7400 • TWX 910-221-3863 

~~; !la. 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
22 
22 
22 
22 
22 
22 
22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

SERIES 396 

100 VOLTS 

i~~tlir,"~~\a~: ;\r. ~: 
.01 396B103 .203 U,' 24 
.012 3968123 .203 U,' 24 
.015 396B153 .203 U,' 24 
.018 3968183 .218 Ut' 24 
.022 3968223 .218 U,' 24 
.027 396B273 .218 U,' 24 
.033 3968333 .218 U,' 24 
.039 396B393 .218 U,' 24 
.047 3968473 .218 %" 24 
.056 3968563 .218 %" 24 
.068 396B683 .250 %" 22 
.075 396B753 .250 %" 22 
.082 3968823 .250 %" 22 
.1 3968104 .250 ')f,' 22 
.12 3968124 .250 ')f,' 22 
.15 396BI54 .343 %" 22 
.18 396B184 .343 %" 22 
.22 3968224 .343 ')f,' 22 
.27 3968274 .343 ')f,' 22 
.33 3968334 .343 'M,' 22 
.39 396B394 .343 'M,' 22 
.47 3968474 .421 ')f,' 20 
.56 396B564 .421 'M,' 20 
.68 3968684 .421 'M,' 20 
.82 3968824 .421 '~,' 20 

1.0 396B105 .421 1" 20 
1.5 3968155 .531 1 1Js" 20 
2.0 396B205 .531 1 ~ .. ' 20 
3.0 3968305 .593 1 ~6' 20 
4.0 396B405 .703 1 ~,' 20 
5.0 3968505 .703 1 U,' 20 
7.0 396B705 .781 1 W' 20 
8.0 3968805 .781 1 9'8" 20 

10.0 3968106 1.031 2 1Js" 20 

200 VOLTS 
'ij;~ lk 's L;~~:: 

.01 396CI03 

.012 396C123 

.015 396C153 

.018 396C183 

.022 396C223 

.027 396C273 
.033 396C333 
.039 396C393 
.047 396C473 
.056 396C563 
.068 396C683 
.082 396C823 
.1 396C104 
.12 396C124 
.15 396C154 
.18 396C184 
.22 396C224 
.27 396C274 
.33 396C334 
.39 396C394 
.47 396C474 
.56 396C564 
.68 396C684 
.82 396C824 

1.0 396CI05 
1.5 396C155 
2.0 396C205 
3.0 396C305 
4.0 396C405 
5.0 396C505 
7.0 396C705 
8.0 396C805 

10.0 396CI06 

20 
20 SERIES 397 

100 VOLTS 

,~:=d~i~J; ~.~ ;~v:.; l*: ~; 
.01 397B103 .156 .250 U,' 24 
.012 3978123 .156 .250 3f,' 24 
.015 397B153 .156 .250 U,' 24 
.018 397B183 .156 .250 U,' 24 
.022 397B223 .156 .250 Ut' 24 
.027 397B273 .156 .250 11,' 24 
.033 397B333 .156 .250 U,' 24 
.039 397B393 .156 .250 U,' 24 
.047 397B473 .156 .250 %" 24 
.056 397B563 .156 .250 'VB" 24 
.068 397B683 .171 .296 %" 22 
.075 397B753 .171 .296 %" 22 
.082 397B823 .171 .296 %" 22 
.1 397B104 .171 .296 'U6' 22 
.12 397B124 .171 .296 'U," 22 
.15 397Bl54 .265 .390 %" 22 
.18 397B184 .265 .390 %" 22 
.22 397B224 .265 .390 'U," 22 
.27 397B274 .265 .390 ')f," 22 
.33 397B334 .265 .390 'M6' 22 
.39 397B394 .265 .390 '~," 22 
.47 397B474 .343 .453 'X6' 20 
.56 397B564 .343 .453 '~," 20 
.68 397B624 .343 .453 '~," 20 
.82 397B824 .343 .453 '~,' 20 

1.0 3978105 ~343 .453" 20 
1.5 397B155 .421 .578 1W' 20 
2.0 397B205 .421 .578 1~," 20 
3.0 397B305 .484 .640 1~,' 20 
4.0 397B405 .578 .765 ~," 20 
5.0 3978505 .578 .765 1~,' 20 
7.0 397B705 .556 .859 FIB" 20 
8.0 397B805 .656 .859 7/." 20 

10.0 397B106 .906 .10912%" 20 

TYPICAL CURVES 

200 VOLTS 

.018 

.022 

.027 

.033 

.039 

.047 

.056 

.068 

.082 

.1 

.12 

.15 

.18 

.22 

.27 

.33 

.39 
. .47 

.56 

.68 

.82 
1.0 
1.5 
2.0 
3.0 
4.0 
5.0 
7.0 
8.0 

' Dia. L Ld. 
Max. +J1, Ga 
.203 'K," 24 
.218 'Ul' 24 
.218 'u," 24 
.250 'Kl' 22 
.250 ')f,' 22 
.250 ').f," 22 
.250 'Mi' 22 
.250 '%5" 22 
.250 '3f6" 22 
.250 '~6" 22 
.343 ':J{6" 22 
.343 'K,' 22 
.343 'M,N 22 
.343 'M'l' 22 
.343 l~i' 22 
.421 1~6" 20 
.421 ')U' 20 
.421 1 X6" 20 
.421 lX,' 20 
.421 1 ~6" 20 
.421 1 J(," 20 
.593 lU," 20 
.593 1 'K6" 20 
.593 1 M," 20 
.593 1 M6" 20 
.703 1 M," 20 
.703 lUi' 20 
.781 17/8" 20 
.781 2 Va" 20 
.781 2%" 20 

1.031 19'all 20 
1.031 2 1Js" 20 
1.031 2%" 20 
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SEC. 1500 • CAPACITORS 

(GF[JJIQ)~J1YIT!&J~ 
a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

"thinfilm" metallized mylar* dielectric 
series 322 & 323 
ULTRA MINIATURE CAPACITORS 
SEALED IN RECTANGULAR EPOXY CASES WITH RESIN END SEAL 
100 VDC TO 200 VDC 
SERIES 322 - RADIAL LEADS 
SERIES 323 - AXIAL LEADS 

specifications 
DISSIPATION FACTOR 
The dissipation factor shall not exceed 1.0% when measured at or referred to a 
frequenci of 1,000 CPS at +25°C. Nominal capacitance values above 1.0 mfd. 
are measurEl,d at or referred to a frequency of 60 cps. 

INSULATION RESISTANCE 
The minimum insulation resistance when measured with an applied potential of 
50 to 200 volts, but not to exceed the rated voltage, shall be as follows: 
At +250 C 10,000 megohm.mfds. minimum but need not exceed 30,000 megohms. 
At +850 C 500 megohm·mfds. minimum but need not exceed 3000 megohms. 
At +125°C 10 megohm·mfds. minimum but need not exceed 150 megohms. 

ACCELERATED LIFE TEST 
Shall Withstand an accelerated life test of 250 hours with 140% of applied rated 
voltage at applicable high test temperature. Only one failure in 12 capacitors 
tested shall be allowed. 
A failure is defined as the following: 
A) If the capacitor has "opened" or short circuited. 
8) If the capacitance has changed more than 10% from its original value. 
C) If the insulation resistance is less than 30% of its specified value. 

TEST VOLTAGE 
Shall Withstand a DC voltage equal to 200% of the rated voltage for one minute 
at a temperature of +250 C±5°C. 

VOLTAGE RATINGS 
Designed to operate over the temperature range of -55°C to +850 C at full rated 
DC voltage and up to +125°C with working voltages as follows: 

. iti850C -I-1250 C . 
oo~gg 100vgc 

100 soy C 

HUMIDITY TEST 
Capacitors shall withstand 250 hours of 95% relative humidity at 40°C. Voltage 
will not be applied. Upon completion of test, units will be dried for four hours. 
Minimum product of insulation resistance shall be 5000 megohm.mfd but need 
not exceed 15,000 megohms. 
The capaCitance will change not more than 10% of its original value. The dissi· 
pation factor shall not Increase over 1.5%. 

LEAD PULL TEST 
Shall withstand a five (5) pound pull applied axially for one minute. 

LEAD BEND TEST 
Leads shall be bent without breakage about the point of the egress from the 
capacitor. First 90 degrees In one direction then back to the original position, 
and then 90 degrees in the opposite direction. 

====1 323 SERIES F== 
r"":':,\" I """ I "' . .:':l" -iH'"" 
= =1,---:---:-:-=-:--,r=tiErl 
i--±L01----j ri"°l, 
322 SERIES .025i ~:1AX' 

'-o::::Jr--__ -,=-'~5 -t L I Note: .42x31x.18 case have one round 
F LEAD GAUGE 1" MIN. standoff between leads. 

(SEE TABLE) I .55x.31x.18 has two standoffs be· 
±.01 -.i.. tween leads. 

TYPICAL CURVES 

2°~IAiPA;C~IT~~~~S~1l~!iil~ltil. ~ ~ 10 TENIPERI\TURE 
u~ 
~~ 0 

'-'6 -10_50 a +40 +80 +130 
DEGREES CENTIGRADE 

2 Jt~~~Mm~~ 
1 

a 

~ 1,000 

: 100 
::;; 
is 10 

13 

100 VDC 
100 VDC Lead 

MFD L W T Part No. Gauge 
.001 .42 .29 .17 323B102 24 
.0012 .42 .29 .17 323B122 24 
.0015 .42 .29 .17 323B152 24 
.0018 .42 .29 .17 3238182 24 
.0022 .42 .29 .17 323B222 24 
.0027 .42 .29 .17 3238272 24 
.0033 .42 .29 .17 3238332 24 
.0039 .42 .29 .17 3238892 24 
.0047 .42 .29 .17 3238472 24 
.0056 .42 .29 .17 3238562 24 
.0068 .42 .29 .17 323B682 24 
.0082 .42 .29 .17 323B822 24 
.01 .42 .29 .17 3238103 24 
.012 .42 .29 .17 3238123 24 
.015 .42 .29 .17 3238153 24 
.018 .42 .29 .17 3238183 24 
.022 .42 .29 .17 3238223 24 
.027 .42 .29 .17 323B273 24 
.033 .42 .29 .17 3238333 24 
.039 .42 .29 .17 323B393 24 
.047 .42 .29 .17 3238473 24 
.056 .57 .29 .17 3238563 24 
.068 .57 .29 .17 3238683 24 
.082 .57 .29 .17 3238823 24 
.10 .57 .29 .17 3238104 24 
.12 .57 .29 .17 3238124 24 
.15 .55 .36 .23 3238154 24 
.18 .55 .36 .23 323B184 24 
.22 .55 .36 .23 323B224 24 
.25 .55 .36 .23 3238254 24 
.27 .55 .36 .23 323B274 24 
.33 .57 .42 .29 3238334 24 
.39 .57 .42 .29 323B394 24 
.47 .67 .42 .29 3238474 24 
.50 .67 .42 .29 3238504 24 
.56 .67 .42 .29 3238564 24 
.68 .67 .42 .29 3238684 24 
.75 .82 .42 .29 3238754 24 
.82 .82 .42 .29 3238824 22 

1.0 .82 .54 .39 3238105 22 
1.5 .82 .54 .39 3238155 22 
2.0 1.04 .54 .39 3238205 22 
3.0 1.24 .54 .39 3238305 22 
5.0 1.75 .72 .56 3238505 20 
8.0 1.75 .72 .56 3238805 20 

10.0 1.92 .72 .56 323B106 20 

SERIES 322 

100 VDC 

MFD 
1DOVDe : P'a.:t;tl~} ~. "L' 1fT". F" a • 

.001 .42 . 31 .18 .300 322B102 22 

.001 .42 .31 .18 .300 322B122 22 

.0015 .42 .31.18 .300 322B152 22 

.0018 .42 .31.18 .300 3228182 22 

.0022 .42 .31 .18 .300 3228222 22 

.002 .42 .31 .18 .300 3228272 22 

.0033 .42 .31 .18 .300 322B332 22 

.0039 .42 .31 .18 .300 322B392 22 

.004 .42 .31 .18 .300 322B472 22 

:gg~! .42 .31 .18 .300 322B562 22 
.42 .31 .18 .300 3228682 22 

.008 ·.42 .31.18 .300 3228822 22 

.01 .42 .31 .18 .300 3228103 22 

.012 .42 .31 .18 .300 322B123 22 

.015 .42 .31 .18 .300 3228153 22 

.018 .42 .31 .18 .300 322B183 22 

.022 .42 .31 .18 .300 322B223 22 

.027 .42 .31.18 .300 322B273 22 

.033 .42 .31 .18 .300 322B333 22 

.039 .42 .31 .18 .300 3228393 22 

.047 .42 .31 .18 .300 3228473 22 

.056 .55 .31.18 .400 322B563 22 

.068 .55 .31 .18 .400 322B683 2~ 

.082 .55 .31 .18 .400 322B823 22 

.1 .55 .31 .18 .400 3228104 22 

.12 .55 .31 .18 .400 322B124 22 

.15 .55 .38 .24 .400 322Bl54 22 

.18 .55 .38 .24 .400 3228184 22 

.22 .55 .38 .24 .400 322B224 22 

.25 .55 .38 .24 .400 3228254 22 

.27 .55 .38 .24 .400 322B274 22 

.33 .55 .44.30 .400 322B334 22 

.39 .55 .44 .30 .400 3228394 22 

.47 .67 .44 .30 .500 322B474 22 

.50 .67 .44 .30 .500 3228504 22 

.56 .67 .44 .30 .500 322B564 22 

.68 .67 .44 .30 .500 322B684 22 

.75 .82 .44 .30 .600 322B754 22 

.82 .82 .44 .30 .600 322B82422 
1.0 .82 .56 .40 .600 322810522 
1.5 .82 .56 .40 .600 322815522 
2.0 1.04 .56 .40 .800 322B205 22 
3.0 1.24 .56 .40 1.100 3228305 20 
5.0 1.75 .74 .57 1.600 322B505 20 
8.0 1.75 .74 .57 1.600 322B805 20 

200VDC 
200 VDe 

Part No. 
Lead 

MFD L W T ~auge 
.001 .42 .29 .17 323C102 24 
.0012 .42 .29 .17 323C122 24 
.0015 .42 .29 .17 323C152 24 
.0018 .42 .29 .17 323C182 24 
.0022 .42 .29 .17 323C222 24 
.0027 .42 .29 .17 323C272 24 
.0033 .42 .29 .17 323C332 24 
.0039 .42 .29 .17 323C392 24 
.0047 .42 .29 .17 323C472 24 
.0056 .42 .29 .17 323C562 24 
.0068 .42 .29 .17 323C682 24 
.0082 .42 .29 .17 323C822 24 
.01 .42 .29 .17 323C103 24 
.012 .42 .29 .17 323C123 24 
.015 .42 .29 .17 323Cl53 24 
.018 .42 .29 .17 323C183 24 
.022 .42 .29 .17 323C223 24 
.027 .57 .29 .17 323C273 24 
.033 .57 .29 .17 323C333 24 
.039 .57 .29 .17 323C393 24 
.047 .55 .36 .23 323C473 24 
.056 .55 .36 .23 323C563 24 
.068 .55 .36 .23 323C683 24 
.082 .55 .36 .23 323C823 24 
.1 .57 .42 .29 323C104 24 
.12 .57 .42 .29 323C124 24 
.15 .67 .42 .29 323C154 24 
.18 .67 .42 .29 323C184 24 
.22 .67 .42 .29 323C224 24 
.25 .82 .42 .29 323C254 22 
.27 .82 .42 .29 323C274 22 
.33 82 .54 .39 323C334 22 
.39 .82 .54 .39 323C394 22 
.47 .82 .54 .39 323C474 22 
.50 .82 .54 .39 323C504 22 
;56 1.04 .54 .39 323C564 22 
.68 1.04 .54 .39 323C684 22 
.75 1.04 .54 .39 323C754 22 
.82 1.19 .54 .39 323C824 22 

1.0 1.19 .54 .39 323C105 22 
1.5 1.75 .72 .56 323C155 20 
2.0 1.75 .72 .56 323C205 20 
3.0 1.75 .72 .56 323C305 20 

200VDC 

50 0 +40 +80 +130 
DEGREES CENTIGRADE 

10'

0001

1111111 
::;; D~GRiOES ~OENTigRA~~O NOTE: Nickel "A" weldable leads are available, simply add the letter "W" as 'a 

suffix on the part number. 
"DuPont trademark 

eem/1971 

Note: Larger case sizes may be supplied in plastic case material other than epoxy. 
Add following to part no. for tolerance: -M =: ±20%; -K =: ±10%; 

, . -J - +5%; -B - +2%. 

See YELLOW SECTION for Local Offices, Phones 2401 



PASSIVE COMPONENTS / MATERIALS / HARDWARE 

a division of 

Gulton Industries, Inc. 
340 w. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

"thinfilm" metallized mylar* dielectric 
series 363 & 364 
ULTRA MINIATURE FLAT AND TUBULAR CAPACITORS 
SEALED IN NON-METALLIC CASES with PLASTIC RESIN END SEALS 
-55°C TO + 125°C 
100 VDC TO SOD VDC 
specifications 
DISSIPATION FACTOR 
The dissipation factor shall not exceed 1.0% when measured at or referred to 
a frequency of 1,000 CPS at +250 C per MIL-C-25C_ Nominal capacitance values 
above 1.0 mfd. are measured at or referred to a frequency of 60 cps. 
INSULATION RESISTANCE 
The minimum insulation resistance when measured with an applied potential 
of 50 to 500 volts, but not to exceed the rated voltage, shall be as follows: 

At' + 25°C 50,000 megohm-mfds minimum but need not exceed 150,000 
megohms 

At + 85°C 500 megohm-mfds minimum but need not exceed 3000 megohms 
At + 125°C 10 megohm-mfds minimum but need not exceed 150 megohms 

TEST VOLTAGE 
Shall Withstand a DC voltage equal to 200% of the rated vol age for one minute 
at a temperature of +25°C, ± 5°C. 
ACCELERATED LIFE TEST' 
Shall withstand an accelerated life test of 250 hours with 140% of applied 
rated voltage at applicable high test temperature. Only one failure in 12 capac
itors tested shall be allowed. A failure is defined as the following: 

A) If the capacitor has "opened" or short circuited. 

200 VDe 

F~;:i~ ,:,1" 

, Mflls, PartNo. 
.015 363C153 
.018 363C183 
.022 363C223 
.027 363C273 
.033 363C333 
.039 363C393 
.047 363C473 
.056 363C563 
.068 363C683 
.082 363C823 
.10 363C104 
.12 363C124 
.15 363C154 
.18 363C184 
.22 363C224 
.27 363C274 
.33 363C334 
.39 363C394 
.47 363C474 
.56 363C564 
.68 363C684 
.82 363C824 

1.0 363CI05 
1.5 363C155 
2.0 363C205 
3.0 363C305 
4.0 363C405 
5.0 363C505 
6.0 363C605 

>' '., ead 
(, ,\" Gau. r: 'W: L: We: 

.125" .250" lyt6" 24 

.125" .250" '){/' 24 
.125" .250" lyt6" 24 
.125" .250" 'J{6'1 24 
.125" .250" '0/,6" 24 
.125" .250" 1)1/' 24 
.125" .250" ,1.Y16" 24 
.125" .250" lJ{4" 24 
.140" .265" 1)1611 22 
.171" .281" 'N6" 22 
.187" .296" 'Y1'6" n 
.140" .265" '71'6" 22 
.171" .281" 171'6" 22 
.187" 296" '71'6" 22 
.218" .329" '~6" 22 
.250" .359" '~,' 22 
.281" .390" 'M6" 22 
.265" .375" 1~6" 22 
.296" .406" 'U6" 20 
.296" .421" lK,' 20 
.343" .468" )14" 20 
.375" .500" J.{4 n 20 
.312" .468" ~,' 20 
.406" .562" 1%" 20 
.468" .640" 1% " 20 
.468" .640" %" 20 
.500" .703" 1% " 20 
.562" .781" 1%" 20 
.656" .875" lYe. " 20 8) If the capacitance has changed more than 10% from its original value. 

C) If the insulation resistance is less than 30% of its original value. 400 VDC 
VOLTAGE RATINGS 
Designed to operate over the temperature range of -55°C to +850 C at full 
rated DC voltage and up to +125°C with working voltages as follows: 

85 C ,125~ 
4 0 C 200 
200 VDC 100 vec 
100 vec 50 vec 

MOISTURE RESISTANCE 
Shall withstand the moisture resistance requirements as specified in military 
specification MIL-C-25C. 
VI BRATI ON-ACCELERATION 
These capacitors shall withstand the Grade 3 vibration-acceleration requirements 
of MIL-C-25C. 
LEAD PULL TEST 
Shall withstand a five (5) pound pull applied axially for one minute, per 
MIL-C-25C. 
LEAD BEN!! TEST 
Leads shall be bent without breakage about the point of egress from the capac
itor. First 90 degrees in one direction then back to the original pOSition, and 
then 90 degrees in the opposite direction, per MIL-C-25C. 
CAPACITANCE TEST WITH TEMPERATURE 
The capacitance change shall not exceed the following values with reference 
to the +25°C capacitance value: 

TEMPERATURE 

+ 85°C 
+125°C 

outline drawings 

Series 363 

NOTE: Nickel "A" weldable leads are 
available with the capacitors speci
fied in this bulletin, simply add the 
letter "W" as a suffix on the part 
number. 
DIMENSIONAL TOLERANCES: T & W 
Under .250 ± .046, .250 & Up 
± .062, Length ± K,' 

Series 364 

L 

+1" I 1+1" l-lo/."--I---c--'--1o/·'·l 

-~ fLO~ 

DIMENSIONAL TOLERANCES: Under 
.250 dia. ± .046, .250 dia and UP 
± .062, length ± K,' 

363 SERIES 
100 VDe 

ca~;iil i~. 
Mfd!!: Part NO.' 

.015 3638153 

.018 3638183 

.022 3638223 

.027 3638273 

.033 3638333 

.039 3638393 

.047 3638473 

.056 3638563 

.068 3638683 

.082 3638823 
_10 3638104 
.12 3638124 
.15 3638154 
.18 3638184 
.n 3638224 
.27 3638274 
.33 3638334 
.39 3638394 
.47 3638474 
.56 3638564 
.68 3638684 
.82 3638824 

1.0 3638105 
1.5 363B155 
2.0 '363W205 
3.0 '363W305 
4.0 '363W405 
5.0 '363W505 
6.0 '363W605 
7.0 '363W705 
8.0 *363W805 
9.0 '363W905 

10.0 *363WI06 

'\ 

~ ill '.lId 
-.t: ~~u: 

AWG 
.125" .250" ')1/' 24 
.125" .250~' '){6" 24 
.125" .250" 'J16H 24 
.125" .250" lJ{6" 24 
.125" .250" 'Yt6" 24 
.125" .250' 'X/' 24 
.125" .250" ,).)/' 24 
.125" .250" 'J.i'6" 24 
.125" .250" 'X6" 24 
.125" .250" 'J.{/' 24 
.125" .250" 'X6" 24 
.125" .250" lY16" 24 
.125" .250" 'Y16"" 24 
.125" .250" 'Y16" 24 
.140" .250" '.Y1t:' 22 
.156" .281" '.Y16" 22 
.171", .296" 'X6" 22 
.187" .312" 1}{6U 22 
.218" .343" '716" 22 
.250" .375" '3{6" 22 
.187" .312" 'X6" 22 
.218" .343" 'X6u 22 
.218" .359" lX'6" 22 
.250" .421' '1J16" 22 
.296" .468' '1716" 20 
.312" .500' , 1~," 20 
.375" .562' 1%" 20 
.437" .625' , 1%" 20 
.500" .687' 1%" 20 
.546' .734' 15/a l1 20 
.500" .734' '1%" 20 
.562" .796' '1%11 20 
.578" .812' , 1%" 20 

~~~,'JI1' 
' . 

1\; 
",', 

,11..,:1 p~~f~o;': 'w.' Mfds. 
.015 363E153 
.018 363E183 
.on 363E223 
.027 363E273 
.033 363E333 
.039 363E393 
.047 363E473 
.056 363E563 
.068 363E683 
.082 363E823 
.10 363E104 
.12 363El24 
.15 363El54 
.18 363E184 
.22 363[224 
.27 363E274 
.33 363E334 
.39 363[394 
.47 363E474 
.56 363E564 
.68 

I'~'~ .82 363E824 
1.0 363EI05 
1.5 363E155 
2.0 363E205 
3.0 363E305 
4.0 1 363E405 
5.0 363E505 

364 SERIES 
100 VDe 

.125' .250" 'J16" 

.125' .250" 'X/' 

.125' .250" 'Yf/' 

.140' .250" 1)1/' 

.156' .265" 111'/' 

.187' .281" 1)1/' 

.203' .312" 'Y16u 

.140' .250" 171'(/' 

.156' .265" '~,' .171' .281" 17f6" 

.187' .296" '~,' .218" .328" 171'6" 

.250' .359" '3f,," 
.234" .343" 1;{6" 
.265' .375" ';(,' 
.281' .406" lMt 
.281' .437" Y16'" 
.312' .468" }{6" 
.343' .500" M'6" 
.312' .468" 1~,' 
.359' .515" ~,' 
.406' .546" 1%" 
.375' .562" 1%" 
.453' .640" 1%" 
.546' .734" 15/." 
.609' .843" 1%" 
.718' .953" 1%" 
.828 ' 1.062' 1%" 

ead 
Ga~: 
llWG 
24 
24 
24 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

~aai,i~ ',' ,~ "1'': . Gau: ~ari,~o~' :Qi~., l' o c' ~ 

Mfds, ' ,~1,L;' AWG. 
.0068 3648682 .156" lK6" 24 
.0082 3648822 .156" lJ16" 24 
.010 3648103 .156" 'X6~' 24 
.012 3648123 .156" 'X6" 24 
.015 3658153 .156" lJ.{/' 24 
.018 3648183 .156" lJ16" 24 
.022 3648223 .156" lK6" 24 
.027 3648273 .156" 'J16" 24 
.033 3648333 .156" lJ1/' 24 
.039 3648393 .156" 'J16" 24 
.047 3648473 .156" lJ1/' 24 
.056 3648563 .156" 'J16" 24 
.068 3648683 .156" lJ16" 24 
.082 3648823 .156" 'K/' 24 
.10 3648104 .171" 'Y16" 24 
.12 3648124 .171" 'J16" 24 
.15 3648154 .187" 'J16" 24 
_18 3648184 .203" lJ16" 24 
.22 3648224 .218" '){6" 22 
.27 3648274 .234" 'X6/' 22 
.33 3648334 .250" 'Y,6" 22 
.39 3648394 .265" '314'" 22 
.47 3648474 .296" '716" 22 
.56 3648564 .328" '7160 22 
.68 3648684 .281" 17{6" 22 
.82 3648824 .296" ';(,' n 

1.0 3648105 .312" lX/' 22 
1.5 3648155 .359" 1;1'6" 22 
2.0 *364W205 .406" 1){6" 20 
3.0 *364W305 .421" 1;(,' 20 

~ap.ln 
Mfds, , , P~rtth',",· I Dia. l. 

4.0 *364W405 .500" 1%" 
5.0 *364W505 .562" 1%11 
6.0 '364W605 .625" l%n 
7.0 *364W705 .671" 15/e" 
8.0 *364W805 .656" 1W' 
9.0 *364W905 .718" lYon 

10.0 *364W106 .734" lW' 
*60VDC @ +85°C 
*30VDC @ +125°C 

200 VDe 
.0068 364C682 .156" 
.0082 364C822 .156" 
.0lO 364CI03 .156" 
.012 364C123 .156" 
.015 364C153 .156" 
.018 364C183 .156" 
.022 364C223 _156" 
.027 364C273 .156" 
.033 364C333 .171" 
.039 364C393 .187" 
.047 364C473 .203" 
.056 364C563 .203" 
.068 364C683 .218" 
.082 364C823 .250" 
.10 364CI04 .265" 
.12 364C124 .218" 
.15 364C154 .250" 
.18 364C184 .265" 
.22 364C224 .296" 
.27 364C274 .328" 
.33 364C334 .343" 
.39 364C394 .343" 
.47 364C474 .375" 
.56 364C564 .390" 
.68 364C684 .421" 
.82 364C824 .468" 

1.0 364ClO5 .421" 
1.5 364C155 .500" 
2.0 364C205 .593" 
3.0 364C305 .578" 
4.0 364C405 .640" 
5.0 364C505 .703" 
6.0 364C605 .781" 

400 VDC 

1 
.0068 364E682 _156" 
.0082 364E822 _156" 
.0lO 364E103 .156" 
.012 364E123 _171" 
.015 364El53 .187" 
.018 364E183 .187" 
.on 364En3 .203" 
.027 364E273 .218" 
.033 364E333 .234" 
.039 364E393 .250" 
.047 364E473 .265" 
.056 364E563 .203" 
.068 364E683 .218" 
:082 364E823 .250" 
.10 364ElO4 .265" 
.12 364E124 .296" 
_15 364E154 .328" 
.18 364E184 .296" 
.22 364E224 .343" 
.27 364E274 .375" 
.33 364E334 .390" 
.39 364E394 .421" 
.47 364E474 .453" 
.56 364E564 .421" 
.68 364E684 .453" 
.82 364E824 .500" 

1.0 364EI05 .500" 
1.5 364E155 .578" 
2.0 364E205 .671" 
3.0 364E305 .765" 
4.0 364E405 .875" 
5.0 364E505 .984" 

*60VDC RATING @ +850 C 
*30VDC RATING @ +1250 C 

"){6" 
'Y,6" 
l){/' 
1){6/1 

lJ{6'1 
lJ{/' 
lYt6" 
')1/' 
'Ji'6" 
lJi'/' 
'J14" 
1}{6" 
')1/' 
1}{6" 
lYt6" 

'~,' lYJ6" 
1~6u 

'~,' lYJ6" 
l'U6" 
17{4" 
I~,' 

lK,' 
lY,6'" 
lY,611 

IM6" 
1%" 
1%" 
1%" 
lW' 
1%" 
1%" 

lJ16" 
lY{6J/ 

lJl'tr" 
'J1/' 
lKi" 
lJ16" 
'.!16'" 
lU6u 

,).{/' 
lYt/' 
lJ.{/' 
1:k'6" 
17(6" 

17(6" 
13{6'" 
'j{o" 
17(l' 
'~i" 
1~6H 

'71'6" 
1}J'6" 
lK,' 
lK,' 
1~,' 
1~,' 
1%" 
1%" 
1%" 
1%" 
1%" 
IVa" 
1%" 

lead 
Gau. 
AWG, 
20 
20 
20 
20 
20 
20 
20 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
20 

24 
24 
24 
24 
24 
24 
24 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Add following to Part No_ for Toler
ance: -M == ±20%; -K = ±10%j 
-J = ±5%; -8 = ±2%. 
Add PrefiX "F" for fiberglass outer 

° wrap in lieu of Mylar tape. 

~ 20 ~!I!.'!'i!..'''.Y.~ 
~ !;;: 10 TEMPERATURE 

~~ -5 
~t:>_10 
~ . -50'· D~G'R~rld~~~i6HgDi'~+130 
~ P R 

... t:; 2 VSTEMPERATURE 
z"" 
~~l~~FF~~rr~~rr~9-~ 
0:0: 

~3: oH+H-+++H=i=t=t=H'--H+t+i 
It 

-50 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

miniature metallized mylar* dielectric 
series 68 
HERMETICALLY SEALED (GLASS·TO·METAL) 
TUBULAR METALLIC CASES 
-55°C TO + 125°C WITHOUT DERATING 
100 VDC THRU 600 VDC 
outline drawing 

=~r-=--. -----,~I=== 
I 1%" ---1* to-- I 1%" I 
~!1'-~.~I-LENGTH ±~2'---I---~'-----I 

* .093 max for .125 dia 
otherwise .156 max 

Standard leads consist of solid, bare, 
tinned wire. Special nickel leads are 
available for applications requiring 
a higher degree of weldability. 

specifications 
CAPACITANCE AND TOLERANCE 

Case Diameter 
(Inches) 

.125 thru .187 
• 235 and .312 
0400 and up 

'LeallGauge 
(AWG)" . 

24 
22 
20 

The capacitance limits at 25°C are determined by the specified tolerance. 
Capacitors which have a nominal valu of 1 MFD or less are measured or re
ferred to a frequency of 1000 cps. Nominal capacitances above 1 MFD are mea· 
sured at or referred to a frequency of 60 cps. 
DISSIPATION FACTOR 
The dissipation factor at 25°C is less than 1.0%. Reference frequencies are as 
specified above. 
INSULATION RESISTANCE 
The charging potential is equal to the specified operating voltage for a given 
temperature. The minimum electrification time is two minutes. Listed below 
are minimum values: 

85°C 

125°C 

TEST VOLTAGE 

Nomlnal:Capacltance . 
:MFD:::· .•• 

Greater than .333 
Smailer than .333 
Greater than .167 
Smaller than .167 
Greater than .067 
Smaller than .067 

50,000 
150,000 

500 
3,000 

10 
150 

Designed to withstand a test potential equal to 200% of the rated voltage for 
two minutes at 25°C. 
The test voltage must be applied and discharged through a current limiting reo 
sistance of approximately 1000 ohms. 
VOLTAGE RATING ABOVE 8S· 
No derating of the voltage is required for nominal ratings of 200. 400 and 600 
VDC. All 100 VDC capacitors, however, are to be derated above 85°C at the rate 
of 1 VDC per degree C. 
ACCELERATED LIFE TEST - AT 12S·C 
Capacitors are deSigned to withstand a test potential equal to 140% of the 
voltage at 12SoC for a period of 250 hours. 
The life test voltage must be applied and discharged through a current limiting 
resistance of approximately 1000 ohms. 
TEMPERATURE AND IMMERSION CYCLING 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL·C·25. 
MOISTURE RESISTANCE 
Designed to meet all requirements of the applicable paragraph of the latest issue 
of MIL-C-25. 
VIBRATION 
Designed to withstand the vibration tests of the applicable paragraph of the 
latest issue of MIL·C·25. 
LEAD PULL TEST 
Capacitors of this series are designed to withstand a steady pull force of 5 Ibs. 
applied axially to a capaCitor lead for one minute. 
LEAD BENDING TEST 
The leads Withstand without breakage the following stresses performed near the 
point of egress: bend 90 degrees in one direction, then back to the original posi
tion and 90 degrees in the opposite direction. 
CAPACITANCE CHANGE WITH TEMPERATURE 
The change of capacitance with reference to the actual value at 25°C does not 
exceed the following limits: 

TEfilPERATlIRE 

AC VOLTAGE RATING 

CHANGEOF.CAPACITANCEi,··, . 
-8% 
+ 5% 
+18% 

Designed to operate safely up to the follilwing AC voltages at 85°C. 

For 105°C operation the listed AC voltages should be derated to 60% of the 
85°C values. • . 
If both AC and DC voltages are present, the sum of the DC voltage and the amp· 
litude of the AC voltage must not exc~ed the specifie1 DC-rating at a given 
temperature. 

100 VOLTS 
Capaei. Dia· 
tanee meter Length 

part No. MFD. Inches Inches 
F68B102 .0010 .125 ~. 
f.68B122 .0012 .125 ~. 
F68B152 .0015 .125 ~. 
F68B182 .0018 .125 ~. 
F68B222 .0022 .125 ~. 
F68B272 .0027 .125 ~. 
F68B332 . 0033 .125 ~. 
F68B392 • 0039 .125 Jf. 
F68B472 .0047 .125 Jf. 
F68B562 .0056 .125 ~. 
F68B682 .0068 .125 ~ . 
F68B822 .0082 • 125 Jf • 
F68B103 .010 . 125 Jf. 
F68B123 .012 .125 Jf. 
F68B153 .015 .125 ~. 
F68B183 .018 .125 U. 
F68B223 .022 .125 U. 
F68B273 .027 .125 U. 
F68B333 .033 .125 'X6 
F68B393 .039 .125 'X • 
F68B473 .047 .175 % 
F68B563 .056 .175 % 
F68B683 .068 .175 % 
F68B823 .082 .175 % 
F68B104 .10 .235 % 
F68B124 .12 .235 % 
F68B154 .15 .235 ,~. 

F68B184 .18 .235 ,~. 

F68B224 .22 • 235 'K. 
F68B274 .27 .312 ,~. 

F68B334 .33 .312 ,~. 

F68B394 .39 .312 ,~. 

F68B474 .47 .312 'K. 
F68B564 .56 0400 ,~. 

F68B684 .68 0400 ,~. 

F68B824 .82 .400 'K. 
F68B105 1.0 .400 'K. 
F68B155 1.5 .500 'K. 
F68B205 2.0 .562 'K. 
F68B305 3.0 .562 11/a 
F68B405 4.0 .670 111s 
F68B505 5.0 .670 1% 
F68B605 6.0 .670 1 '/a 
F68B805 8.0 .670 1 'Is 
F68B106 10.0 .750 1 '/a 
F68B126 12.0 .750 2 Ifa 
F68B146 14.0 .750 21/a 
F68B166 16.0 1.000 21fs 
F68B206 20.0 1.000 21/a 

grounded CirCUit available In dIameters 
of .175 in. and up. 

200 VOLTS 
,.Capacf': ;"-'Dia':: 'L~~gth 

P~tNo:< ,~nFe3;;' :·,meter 
:Iliilhes :.Inehes 

F68C103 .0lO .175 % 
F68C123 .012 .175 % 
F68C153 .015 .175 % 
F68C183 .018 .175 Sis 
F68C223 .022 .187 % 
F68C273 .027 .187 % 
F68C333 .033 .235 % 
F68C393 .039 .235 % 
F68C473 .047 .235 % 
F68C563 .056 .235 ,~. 

F68C683 .068 .235 ,~. 

F68C823 .082 .235 ,~. 

F68C104 . 10 .312 ,~ . 
F68C124 .12 .312 ,~ .. 
F68C154 . 15 .312 ,~. 

F68C184 .18 .312 ,~. 

F68C224 .22 .400 ,~. 

F68C274 .27 .400 ,~. 

F68C334 .33 .400 ,~. 

F68C394 .39 .400 ,~. 

F68C474 047 .400 11fs 

Capaci. 
tance 

Part No, MFD. 
F68C564 .56 
F68C684 .68 
F68C824 .82 
F68C105 1.0 
F68C155 1.5 
F68C205 2.0 
F68C305 3.0 
F68C405 4.0 
F68C505 5.0 
F68C805 8.0 
F68C106 10.0 

400 VOLTS 
Capaci· 
tance 

part No. MFD, 
F68E103 . 0lO 
F68El23 . 012 
F86E153 . 015 
F68E183 .018 
F68E223 . 022 
F68E273 .027 
F68E333 . 033 
F68E393 .039 
F68E473 .047 
F68E563 .056 
F68E683 .068 
F68E823 . 082 
F68E104 .10 
F68E124 .12 
F68El54 .15 
F68E184 . 18 
F68E224 . 22 
F68E274 .27 
F68E334 .33 
F68E394 . 39 
F68E474 047 
F68E564 . 56 
F68E684 . 68 
F68E824 .82 
F68E105 1.0 
F68El55 1.5 
F68E205 2.0 
F68E305 3.0 
F68E405 ' 4.0 

600 VOLTS 
Capaci· 

part No. 
tanee 
MFD. 

F68FlO3 . 010 
F68Fl23 . 012 
F68F153 .015 
F68Fl83 .018 
F68F223 .022 
F68F273 .027 
F68F333 .033 
F68F393 .039 
F68F473 .047 
F68F563 .056 
F68F683 .068 
F68F823 .082 
F68Fl04 .10 
F68Fl24 .12 
F68Fl54 . 15 
F68Fl84 . 18 
F68F224 . 22 
F68F274 . 27 
F68F334 .. 33 
F68F394 . 39 
F68F474 047 
F68F564 .56 
F68F684 .68 
F68F824 . 82 
F68Fl05 1.00 

F indicates "Floating". Substitute "G" for "Grounded". 

Dia· 
meter length 

Inches Incbes 
0400 1lfa 
.562 11fs 
.562 1lfa 
.562 1lfa 
. 562 1K • 
.670 1~. 
.670 1 U • 
.670 1'~ • 
.750 1'~. 

1.000 1'~. 
1.000 2~. 

Dia· 
meter Length 

Inches Inches 
.235 ,~ . 
.235 ,~ . 
.235 'M • 
.235 ,~. 

.312 ,~ . 

.312 '7(6 

.312 ,~ . 

.312 ,~. 

0400 ,~. 

0400 ,~. 

0400 ,~ . 
0400 ,~ . 
0400 l1/a 
0400 1 Ifa 
.400 l1/a 
0400 1 ~ • 
0400 1 ~ • 
.562 11fs 
.562 111s 
.562 1~ • 
.562 1 ~. 
.670 1~ • 
.670 1~ • 
.750 1K. 
.750 1 ~. 

1.000 1K. 
1.000 1'~. 
1.000 2~. 
1.000 2U. 

Dia· 
Length meter 

Inches htches 
.312 ,~ . 
.312 ,~ . 
.312 1lfa 
.312 11fs 
0400 1lfa 
0400 11fs 
.400 l'/a 
.400 l1/a 
0400 l1/a 
.562 l1/a 
.562 l1/a 
.562 11fs 
.562 11fs 
.562 1lfa 
.562 1 ~ • 
.56~ ·1 ~ • 
.670 1K • 
.670 1 Jf • 
.750 1 Jf • 
.750 1'~ • 
.750 l'~. 
.750 2~. 
.750 2~. 

1.000 1'~ • 
'1.000 231. 

Add following to Part No. for Tolerance: -20 = ±20%; -10 = ±10%; 

-S = ±5%. TYPICAL CURVES 
z-; DISSIPATION FACTOR 
E~ .. VS. J~MPERATURE_J 
~""~~ 1,000,000 

~~~~1¥% c 100,000 

cuc TEMPERATURE 0C' !:E 10,000 
>< 
~ 1,000 

'" o 
to 

100 

t 

m S LATIOM 

~~~TANCE 

! ! J I:P 11' 
t 

-l'K 

II-~=J_ ,-,'-' -60 -20 0 .4-40 -I- '_._. 

'" :;; 1~5 +25 +45 +65 +85+105+125 
TEMPERATURE °C 

rEM PERATURE 0(;'. . 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

@FlDJJD)m~&lliT a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • 

polyester & kraft capacitor tissue 
dielectric 
series 51 
WAX IMPREGNATED - METALLIZED DIELECTRIC 
HERMETICALLY SEALED (GLASS TO METAL) 
TUBULAR METAL CASE 
_55°C TO + 125°C WITHOUT DERATING 
100 THRU 600 VDC 
outline drawing ~LENGTH __ ... t,_ls/s" MIN'i' I+DIA. ,j 

I +){ " TYP. _.016 I 

~~ -, p @ 
LEAD SPECIFICATIONS 

Standard leads consist of SOlid, bare, 
tined wire. Special Nickel leads are 
available for applications requiring 
a higher degree of weldability. 

specifications 
CAPACITANCE AND TOLERANCE . 

Case Diameter 
.(inches) 

.187 
.235 and .312 
.400 and up 

Lead Gauge 
(AWG) 

24 
22 
20 

The capacitance limits at +25°C are determined by the specified tolerance. 
Capacitors which have a nominal value of 1 MFD or less are measured at or 
referred to a frequency of 1000 cps. Nominal capacitances above 1 MFD are 
measured at or referred to a frequency of 60 cps. 
DISSIPATION FACTOR . 
The dissipation factor at +25°C is less than 1.0%. Reterence frequencies are 
as specified above. 
INSULATION RESISTANCE 
The charging potential is equal to the specified operating voltage for a given 
temperature The minimum electrification time is two minutes 

Nominal 
.VOI·laga 

r· R.xC 

!TEMPERATURE 
Capacitance , Megohms R 

MFD ·VDC xMFD Megohms 

+ 25°C 
Greater than .167 ALL 2,000 
Smaller than .167 12,000 
Greater than .067 100 thru 10 

+ 125°C 
Smaller than .067 300 VDC 150 
Greater than .067 400 and 40 
Smaller than .067 600 VDC 600 

TEST VOLTAGE 
Designed to withstand a test potential equal to 200% 'of the rated voltage for 
two minutes at + 25cC. 
The test voltage must be applied and discharged through a current limiting 
resistance of approximately 1,000 ohms. 
VOLTAGE RATING ABOVE 8SoC. 
No derating of the voltage is required for nominal ratings of 200 through 600 
VDC. All 100 VDC capacitors, however, are to be derated above + 85°C at the 
rate of I VDC per degree C. 
ACCELERATED LIFE TEST - AT 12SoC 
Designed to withstand a test potential equal to 140% of the rated voltage at 
+ 125°C for a period of 250 hours. 
The life test voltage must be applied and discharged through a current limiting 
resistance of approximately 1,000 ohms. 
TEMPERATURE AND IMMERSION CYCLING 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL-C-25. 
MOISTURE RESISTANCE 
Designed to meet all requirements of the applicable paragraph of the latest 
issue of MIL-C-25. 
VIBRATION 
Designed to withstand the vibration tests of the applicable paragraph of the 
latest issue of MIL-C-25. 
AC OPERATION 
51 Series capacitors are designed to operate up to the following AC voltages 

.' NO,MINALVOLTAGE AC VOLTAGES AT+.85°C (rms) ..... 
. '.···.VDC Up to 120 cps' _" Up.to400cps 

100 70 56 
200 140 70 
300 220 96 
400 280 110 
600 420 160 

° For + 105 C operallon the listed AC voltages should be derated to 60% of the 
+ 85°C values. 
If both AC and DC voltages are pres· and 90 degrees in the opposite 
ent, the sum of the DC voltage and direction. 
the amplitude of the AC voltage CAPACITANCE CHANGE WITH 
must not exceed the specified DC TEMPERATURE 
rating at a given temperature. The change of capacitance with ref-
LEAD PULL TEST erence to the actual value at 250C 
Capacitors of this series are de· does not exceed the following limits 
signed to withstand a steady pull 
force of 5 Ibs. applied axially to a 
capacitor lead for one minute. 
LEAD BENDING TEST 
The leads withstand without break· 
age the following stresses per· 
formed near the paint of eFress: 
bend 90 degrees in one direction, 
then back to the original pOSition 

TEMPERATURE 
- 55°C 
+ 85°C 
+ 125°C 

CHANGE 01'. 
CAPACITANCE.' 

-10% 
+ 4% 
+ 13% 

AREA CODE 312 337-7400 • TWX 910-221-3863 

100 VOLTS 
Capac-

Diameter Itance Lengt 
Part No. MFD. Inches Inche 
F51B102 .0010 .175 % 
F51BI22 .0012 .175 % 
F51BI52 .0015 .175 % 
F51BI82 .0018 .175 % 
F51B222 .0022 .175 % 
F51B272 .0027 .175 % 
F51B332 .0033 .175 % 
F51B392 .0039 .175 % 
F51B472 .0047 .175 % 
F51B562 .0056 .175 % 
F51B682 .0068 .175 5/S 
F51B822 .0082 .175 ~ F51BI03 .010 .175 
F51BI23 .012 .175 % 
F51BI53 .015 .175 % 
F51BI83 .018 .175 % 
F51B223 .022 .175 % 
F51B273 .027 .175 % 
F51B333 .033 .175 % 
F51B393 .039 .175 % 
F51B473 .047 .175 % 
F51B563 .056 .175 % 
F51B683 .068 .235 % 
F51B823 .082 .235 % 
F51B104 .10 .235 % 
F51BI24 .12 .235 17{6 
F51B154 .15 .235 13{6 

F51BI84 .18 .235 1;.{6 
F51B224 .22 .312 13{6 

F51B274 .27 .312 171'6 

F51B334 .33 .312 17f6 

F51B394 .39 .312 '7\', 
F51B474 047 0400 13{6 

F51B564 .56 .400 17f6 

F51B684 .68 .400 lY,6 
F51B824 .82 0400 171'6 
F51BI05 1.0 .500 171'6 
F51BI55 1.5 .562 '71'6 
F51B205 2.0 .562 lYe 
F51B305 3.0 .670 lYe 
F51B405 4.0 .670 1% 
F51B505 5.0 .670 1% 
F51B605 6.0 .670 1% 
F518805 8.0 .750 1% 
F51B106 10.0 .750 2Ye 

200 VOLTS 
I I Capac- I· 
Part No: 

. itance uiilmeter J,.eng!1 
MFD_ Inche.(· Inehe 

F51CI03 .0lO .235 % 
F51C123 .012 .235 % 
F51CI53 .015 .235 % 
F51C183 .018 .235 % 
F51C223 .022 .235 % 
F51C273 .027 .235 % 
F51C333 .033 .235 % 
F51C393 .039 .312 % 
F51C473 .047 .312 % 
F51C563 .056 .312 % 
F51C683 .068 .312 % 
F51C823 .082 .312 % 
F51C104 .10 .312 % 
F51C124 .12 .312 lYe 
F51CI54 .15 .312 lYe 
F51CI84 .18 .400 % 
F51C224 .22 .400 % 
F51C274 .27 .400 lYe 
F51C334 .33 .400 lYe 
F51C394 .39 .500 lYe 
F51C474 .47 .500 lYe 
F51C564 .56 .500 lYe 
F51C684 .68 .500 lYe 
F51C824 .82 .562 lYe 
F51C105 1.0 .562 lYe 
F51CI55 1.5 .562 1% 
F51C205 2.0 .670 1% 
F51C305 3.0 .670 1% 
F51C405 4.0 .750 1% 
F51C505 5.0 1.000 1% 
F51C605 6.0 1.000 1% 
F51C805 8.0 1.000 1% 
F51CI06 10.0 1.000 2% 
F51C126 12.0 1.000 2% 

TYPICAL CURVES 

100'00°111;_1_1111 

300 VOLTS 
capac-
.itance· Diameter Length 

Part No. MfD. InChes InChe~ 

F51D103 .010 .312 % 
F51D123 .012 .312 % 
F5IDI53 .015 .312 % 
F5IDI83 .018 .312 % 
F51D223 .022 .312 % 
F51D273 .027 .312 % 
F51D333 .033 .312 lYe 
F51D393 .039 .312 lYe 
F51D473 .047 .312 lYe 
F51 D563 .056 0400 % 
F51D683 .068 .400 % 
F5ID823 .082 .400 lYe 
F51DI04 .10 .400 lYe 
F51DI24 .12 .400 lYe 
F51D154 .15 0400 1% 
F5IDI84 .18 .400 1% 
F51D224 .22 .500 1% 
F51D274 .27 .500 1% 
F51D334 .33 .562 1% 
F51D394 .39 .562 1% 
F51D474 047 .562 1% 
F51D564 .56 .562 1% 
F5ID684 .68 .670 1% 
F51D824 .82 .670 1% 
F51DlO5 1.0 .750 1% 
F5ID155 1.5 .750 2Ye 
F5ID205 2.0 1.00 1% 
F51D255 2.5 1.00 2Ys 
F5ID305 3.0 1.00 2% 

400 VOLTS 
Capac· 
itance Diameter Length 

Part No. . MFD. Inches. Inches 
F51EI03 .010 .312 % 
F51E123 .012 .312 % 
F51EI53 .015 .312 % 
F51EI83 .018 .312 % 
F51E223 .022 .312 % 
F51E273 .027 .312 lYe 
F51E333 .033 .312 lYe 
F51E393 .039 .400 lYe 
F51E473 .047 0400 lYe 
F51E563 .056 0400 lYe 
F51E683 .068 0400 lYe 
F51E823 .082 .500 lYe 
F51EI04 .10 .500 lYe 
F51EI24 .12 .500 lYe 
F5iE154 .15 .500 lYe 
F51EI84 .18 .562 1% 
F51E224 .22 .562 1% 
F51E274 .27 .562 1% 
F51E334 .33 .562 1% 
F51 E394 .39 .670 1% 
F51E474 .47 .670 1% 
F51 E564 .56 .670 1% 
F51E684 .68 .670 1% 
F51E824 .82 .750 1% 
F51E105 1.0 .750 1% 
F51EI55 1.5 1.000 1% 
F51E205 2.0 1.000 1% 
F51E305 3.0 1.000 2% 

600 VOLTS 
'.Capac· 

Diametef Lengt~ Itance 
Part No. MFD. " Inch~s . Incbes 
F51FlO3 .0lO .312 % 
F51 F123 .012 .312 % 
F51FI53 .015 .312 % 
F51F183 .018 .312 lYe 
F51F223 .022 .312 lYe 
F51F273 .027 .312 lYe 
F51F333 .033 .312 lYe 
F51F393 .039 .400 lYe 
F51F473 .047 0400 lYe 
F51F563 .056 0400 lYe 
F51F683 .068 0400 lYe 
F51F823 .082 .500 lYe 
F51F104 .10 .500 lYe 
F51F124 .12 .562 lYe 
F51FI54 .15 .562 lYe 
F51FI84 .18 .562 1% 
F51F224 .22 .562 1% 
F51F274 .27 .562 1% 
F51F334 .33 .562 1% 
F51F394 .39 .670 1% 
F5IF474 .47 .670 1% 
F51F564 .56 .670 1% 
F51F684 .68 .670 1% 
F51F824 .82 1.000 1% 
F51F105 1.0 1.000 1% 
F51F155 1.5 1.000 2Ye 
F51F205 2.0 1.000 . 2Ye 
F51F255 2.5 1.000 2% 

Add follOWing to Part No. for toler
ance: -20 = ±20%; -10 = ±100/0; 
-5 = ±5%. 
"Fn indicatts Floating. Substitute fiG" 
for grounded. Subtract y,," from length 
for grounded types. 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

metalized paper dielectric 
series 88 
HERMETICALLY SEALED (GLASS TO METAL) 
TUBULAR METAL CASE 
_55°C TO + 125°C WITHOUT DERATING 
50 VDC 
WIRE LEADS OR LUG TERMINALS 

outline drawing 
,1%" +1" I LENGTH __ --tl_· _1%" +-01"-1 
I -0 r-------±~~~,------~ 

==4 ~= 
Solid Tinned Wire Leads. 
The folowing lead sizes will apply: 

.235 and .312 diameter #22 AWG 

.400 diameter and up #20 AWG 
NOTE: Mounting by means of lead wires is not recommended for units larger than 

.562 x l';If," long 
NF STYLE WILL BE FURNISHED WITH #22 AWG LEADS. 

specifications 
CAPACITANCE AND TOLERANCE 
The capacitance shall be within the specified tolerance limits of the nominal 
rating. 
Capacitors of 1.0 MFD or less shall be measured at, or referred to, a frequency 
of 1000 cycles per second at 25°C. Capacitors greater than 1.0 MFD shall be 
measured at, or referred to, a frequency of 60 cycles per second at 25°C. 
DISSIPATION FACTOR 
The dissipation factor shall be a maximum of 1.0% at 25°C. 
Capacitors of 1.0 MFD or less shall be measured at, or referred to, a frequency 
of 1000 cycle per second. Capacitors above 1.0 MFD shall be measured at, or 
referred to, a frequency of 60 cycles per second. 
INSULATION RESISTANCE 
Insulation resistance shall be measured at a charging potential of 50 VDC. 
The insulation resistance shall equal or exceed the following for capacitance 
values up to and including 4.0 MFD. 
Temperature Tolerance 

25°C-4000 megohms X mfd or 12,000 megohms, whichever is less 
85°C- 100 megohms X mfd or 300 megohms, whichever is less 

1250 C- 10 megohms X mfd or 150 megohms, whichever is less 
For values above 4.0 MFD, the insulati"n resistance shall equal or exceed the 
following: 
Temperature' Tolerance 

250 C-.2000 megohms X mfd 
850 C- 50 megohms X mfd 

125°C- 5 megohms X mfd 
TEST VOLTAGE 
Shall withstand a D.C. potential of 200% of rated D.C. voltage at a temperature 
of 25°C applied for a period not to exceed two minutes, without permanent 
breakdown. 
When the case is not a terminal, they shall withstand a D.C. potential of 200% 
of rated voltage between the case and the terminals. 
LIFE TEST 
Shall withstand a test potential of 140% of the rated D.C. voltage at 125°C for 
250 hours. . 
One failure out of twelve (12) samples tested is allowed. A capacitor will be 
considered to have failed when: 

A. The capacitance has changed more than 10% from its original value. 
B. The insulation resistance is less than 50% of its original requirements. 
C. It exhibits a permanent open or short circuit. 

TEMPERATURE & IMMERSION CYCLING 
These capacitors shall meet the temperature and immersion cycling test of 
Military Specification MIL·C·25C. 
MOISTURE RESISTANCE 
Shall meet the moisture resistance requirements of Military Specification 
MIL·C·25C. 
VIBRATION 
Shall withstand the Grade 3 vibration as specified in Military Specification 
MIL·C·25C. 
CORROSION RESISTANCE 
These capacitors shall meet the corrosion test of Military Specification 
MIL·C·25C. 

specifications (continued) 
LEAD PULL TEST 
Shall withstand a pull of 5 Ibs. applied axially to the lead for a period of one 
minute. 
LEAD BEND' TEST 
The leads shall withstand without breakage, a bend at the point of egress from 
the capacitor first 90° in one direction, back to the original pOSition and then 
90° in the opposite direction. 
SHOCK 
When securely mounted by their normal mounting means, the capacitors shall 
withstand 3 impact shocks of 50G intensity (18 shocks total) in each direction 
of each of the three major axis. The time duration of each impulse shock shall 
be 11 ±1 milli·seconds. 
There shall be no, intermittent or permanent open or short circuit as a result of 
this test. 
CAPACITANCE CHANGE WITH TEMPERATURE 
The Capacitance change at 125°C shall not be greater than 5% of the measured 
capacitance value at +25°C. 
The capacitance change at -55°C shall not be greater than 10% of the measured 
capacitance value at +25°C. 

Part No. Capacity Voltage '0.0. XMGLength XMF Length 

Under .1 MFD 50 VDC .235 %" 'X6" 
XMF·88AI04 .1 50 VDC .235 %" 'X6" 
XMF·88A124 .12 50 VDC .235 3M" 1~6" 
XMF·SSA154 .15 50 VDC .235 314" '3{," 
XMF·88A184 .18 50 VDC .235 l~U' 1" 
XMF·88A224 .22 50 VDC .235 'Xl' 1" 
XMF·88A274 .27 50 VDC .312 '7(," 1" 
XMF·88A334 .33 50 VDC .312 17(611 1" 
XMF·88A394 .39 50 VDC .312 1M6" 1" 
XMF·88M74 .47 50 VDC .312 'M6" 1" 
XMF·8SA564 .56 50 VDC .400 '7(l' 1" 
XMF·8SA684 .68 50 VDC .400 '7(6" 1" 
XMF·S8A824 .S2 50 VDC .400 'Ml' 1" 
XMF·S8A105 1.00 50 VDC .400 1 )1,' 1 Va" 
XMF·S8A155 1.50 50 VDC .500 1 X6'" IVa" 
XMF·8SA205 2.00 50 VDC .562 1 'U6'" l1/a" 
XMF·8SA305 3.00 50 VDC .562 11/4" 1 Ml' 
XMF·S8M05 4.00 50 VDC .670 13/4" 17(6" 
XMF·8SA505 5.00 50 VDC .670 1 1/2" 1 'K6" 
XMF·S8A605 6.00 50 VDC .750 1 3/4" 113{6" 
XMF·8SA805 8.00 50 VDC .750 2" 2316'" 
XMF·SSA106 10.00 50 VDC .750 2" 2 ){6" 
XMF·S8A126 12.00 50 VDC 1.000 1 'Y4" 11~6" 
XMF·S8A146 14.00 50 VDC 1.000 2" 2316" 
XMF·SSA166 16.00 50 VDC 1.000 2" 2 ),fIt" 
XMF·S8A206 20.00 50 VDC 1.000 2%" 21){6" 

IIF" Indicates IIFloating", Substitute "Gil for IIGTounded", 
NOTE: 1-When sleeving is required, insert the letter "S" after prefix, example: 

XMFS - XMGS. 10000 

TYPICAL CURVES 
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PASSIVE COMPONENTS I MATERIALS I HARDWARE 

a division of 

Gulton Industries, Inc. 
·340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

paper dielectric -
inserted tab construction 
series GC245 & 246 
HERMETICALLY SEALED IN GLASS CASES 
HIGH VOLTAGE -1000 VDC THRU 10,000 VDC 
-55°C TO +85°C WITHOUT DERATING 
75% RATING TO 105°C 

specifications 
HIGH ALTITUDE APPLICATION: 
The DC Voltage ratings listed are primarily for application at a barometric 
pressure between 28 and 32 inches. For high altitude application the per· 
missible DC voltage should never exceed the rated DC voltage and shall be 
equal to or less than the maximum permissible pperating voltage per length 
of glass tubing as follows: 

PERMISSIBLE VOLTAGE RATING FOR HIGH ALTITUDE 
Tube Length (in.) 11{. 1U. lOA 21/4 2"14 31/2 41/4. 
Max. Volt. at 50,000 ft. 4500 5000 5300 5500 6000 7000 8000 
Max. Volt. at 60,000 ft. 2400 2800 3500 4000 4300 4500 4700 
'RIPPLE VOLTAGE: 
The ratings given are the steady·state DC voltage, or .the DC voltage plus the 
permissible ripple voltage wherein the peak value of the permissibl.e. ripple 
voltage shall not exceed: 

20% of the rating at 60 cps. 
15% of the rating at 120 cps. 
8% of the rating at 400 cps. 
5% of the rating at 1000 cps. 

INSULATION RESISTANCE: 
The minimum insulation resistance when measured with an applied potential 
of 100 to 500 .volts shall be as follows: 

At 25°C-10,000 megohm-mfds. minimum but need not exceed 20,000 
megohms. 

At 85°C-100 megohm-mfds. minimum but need .not exceed 1000 
megohms. 

At 105°C-30 megohm-mfds. minimum but need not exceed 300 megohms. 
TEST VOLTAGE: 
Shall withstand a DC voltage equal to 200% of the rated voltage for five 
seconds at a temperature of 25°C. 
LIFE 
Shall 
piied vo 

One fallur·~e~~~g~~~~~:n:b--.--:.-':~--_-.J 
VOLTAGE DERATING: . 
When operated at high ambient temperature the capa.citors shall be derated 
as follows: 

At 85°C ........................................ No derating 
At 105°C ........................................ 25% derating 

POWER FACTOR: 
The power factor at 25°C shall not be more than 1 % when measured at or 
referred to a frequency of 1000 cycles per second. 
LEAD PULL TEST 
Shall withstand for one minute a steady 5 pound pull applied axially. 
VIBRATION: 
The GC246 Series capacitor$ (wire leads) shall be mounted and soldered to 
rigidly supported terminals and the length of the lead shall be approximately 
% of an Inch when measured from the capacitor to the supporting terminal. 
The GC245 Series shall be mounted to brackets. . 
ne capacitors when mounted and subjected to a simple harmonic motion 
having an amplitude of 0.03 inches (Total excursion 0.06 inches maximum), 
and the frequency being varied uniformly between 10 to 55 cycles per sec
ond and return In approximately one minute •. This motion shall be applied for 
a period of three hours in any direction. During the last 1;2 hour of vibration 
measurement shall be made for intermittent contacts, open circuits or short 
circuits. One failure In six samples tested is permitted. 
TEMPERATURE AND IMMERSION CYCLING: 
These capacitors shall be subjected to five thermal cycles as follows: 

start at +250 C 
Raise to +105°C 
Return to +250 C . 
Reduce to -5S °C 
Return to +2SoC 

After .the thermal cycle the capacitors shall be subjected to five successive 
immersion cycles in two tanks of saturated solutions of sodium chloride and 
water, one at 65°C and the other at OOC. The period of each cycle shall con
sist of 60 minutes immersion In each tank. After immersion cycling, the capa
citors shall be washed in tap water, surface dried with a clean cloth and 
dried from 4 to 6 rours at room temperature. Tre capacitor srall meet the 
following requirements: 

Dielectric Strength ............................. 125% Rated Voltage 
Insulation Resistance ....................... 4000 megohms-mfds. minimum but need 

not exceed 8000 megohms. 
In addition, the capaCitors shall show no harmful or extensive corrosion and 
at least 90% of the exposed metallic surfaces of the capacitors shall be 
protected by the finish. 

~REMOVABLE NU· 

¥~~f ~ (@) 
l~,--j i--L±}{. --I ~ . 

TYPE GC 245 

GC246G102 .001 1~. . .. 1%2 

GC246G202 .002 1~. ,~ 

GC246GS02 . 005 11{ • ,~, 

GC246G103 .01 1~. .'%, 
GC246G203 • 02 13( • ,~ 

GC246GS03 .OS 1U. ,~ 

GC246G104 .1 1"14 % 
GC245G254 .25 21/4 OA 
GC24SG504 .5 20A 7/8 
GC24SG10S 1.0 20A 11/.1 

2000 WVDC at 85°C 2500 WVDC at 85°C 
GC246J102 . 001 13( • '%, 
GC246J202 . 002 13( • '%, 
GC246JS02 . OOS 11{ • '% 
GC246J103 . 01 13( • ,~ 

GC246J203 . 02 11i' • 1~2 
GC24SJS03 .OS 11;2 OA 
GC24SJl04 .1 21/4 % 
GC24SJ254 .25 2"14 1 
GC24SJS04 .5 2'¥4 1% 

GC246K102 . 001 13( • ,~ 

GC246K202 . 002 11{ • '%, 
GC246KS02 • 005 1~ • '% 
GC246K103 . 01 lU • '%, 
GC246K203 .02 lU. % 
GC24SKS03 .OS 2 % 
GC24SK104 .1 2114 ~8 
GC245K2S4 .2S 2% 1% 
GC24SK504 'S 31/2 1% 

3000 WVDC at 85°C 4000 WVDC at 85°C 
GC246L102 • 001 13( • '%, 
GC246L202 • 002 11{ • '%, 
GC246L502 . 005 13( • '%, 
GC246L103 • 01 1U • '%, 
GC245L203 .02 11;2 % 
GC24SLS03 .OS 2114 % 
GC24SL104 .1 2"A ~. 
GC24SL2S4 .2S 2% 1% 

GC246M102 • 001 1~ • '%, 
GC246M202 .002 11{. '%, 
GC246MS02 . OOS 1U • % 
GC24SM103 .01 1% % 
GC24SM203 .02 2 "14 
GC24SMS03 .OS 21/4 1 
GC24SM104 ,1 20A 1% 
GC24SM2S4 .2S 41/4 1% 

5000 WVDC at 85°C 
GC246N102 .001 11i'. ,~, 
GC246N202 .002 1U. '%, 
GC246NS02 .OOS lOA % 
GC24SI'I103 .01 1% 7/8 
GC24SN203 .02 21/4 7/8 
GC245N503 . OS 23,14 11/ • 
GC245N104 . 1 20A 11i' • 

7500 WVDC at 85°C 
GC24SR102 .001 13/4 ·'¥4 

6000 WVDC at 85°C 
GC246PI02 .001 11i'. % 
GC246P202 .002 1"14 % 
GC245P502 .OOS 2 % 
GC245P103 .01 2 7/8 
GC245P203 .02 2314 7/8 
GC24SP503 .OS 2"14 1% 
GC24SP104 .1 4114 1% 

10,000 WVDC at 85°C 
GC24SR202 .002 2 OA GC24SS102 .001 21/4 % 
GC24SRS02 .OOS 21/4 % 
GC24SR103 .01 20A 7/8 
GC24SR203 .02 20A 11/. 
GC24SR503 .OS 2"14 1U. 
GC24SR104 .1 41/4 1U. 

GC24SS202 _002 20A 

tj GC24SS502 .005 2"A 
GC24SS103 .01 2"14 
GC24S8203 .02 31;2 
GC24SS503 .OS 41/4 1,% 

Tolerance = ±20%. Closer tolerances available upon request. 

TYPICAL CURVES 100,000 'Imimimimff~ t:J I-'U 
INSULATION RESISTANCE 

VS TEMPERATURE 

~O'OOO Ilmlllllll~ 
:;: 

i 1'OOOIIIIIIIIII~ 
~ 1001111111111~ 

o 10 3050 70 90 110 130 
. DEGREES CENTIGRADE 

3 

CAPACITY VS 
TEMPERATURE 

60 30 0 30 60 90 110 
MINUS-DEGREES CENTIGRADE-PLUS 

*i~\lllliM m Iv;:;*,:;;lV;EI 
D- "- 0 60 30 0 30 60 90 110 

MINUS-DEGREES CENTIGRADE-PLUS 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc. 
340 w. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

high voltage capacitors -
2000 VDC thru 10,000 VDC 
series GC145 & GC1LlS 
PAPER PLASTIC FILM DIELECTRIC -

INSERTED TAB CONSTRUCTION 
HERMETICALLY SEALED IN GLASS CASE 
-55°C TO + 125°C WITHOUT DERATING 
SERIES 145 - SCREW STUD TERMINALS 
SERIES 146 - WIRE LEADS 

HIGH ALTITUDE APPLICATION: 
The DC Voltage ratings listed are primarily for application at a baro
metric pressure between 28 and 32 inches_ For high altitude application 
the permissible DC voltage should never exceed the rated DC voltage 
and shall be equal to or less than the maximum permissible operating 
voltage per length of glass tubing as follows: 

PERMISSIBLE VOLTAGE RATING FOR HIGH ALTITUDE 

ube Length (in.) 1'1. 1K. 1% 2~ 2% 3J;i 4~ 
Max. Volt at 50,000 Ft. 4500 5000 5300 5500 6000 7000 8000 
Max. Volt at 60,000 Ft. 2400 2800 3500 4000 4300 4500 4700 

RII'PLE VOLTAGE: 
The ratings given are the steady-state DC voltage, or the DC voltage 
plus the permissible ripple voltage wherein ahe peak value of the permis
sible ripple voltage shall not exceed: 

20% of the rating at 60 cps. 
15% of the rating at 120 cps. 
8% of the rating at 400 cps. 
5% of the rating at 1000 cps. 
1 % of the rating at 10,000 cps. 

INSULATION RESISTANCE: 
'The minimum insulation resistance when measured with an applied 
potential of 500 volts shall be as follows: 

At + 25°C-2o,000 megohm-mfds. minimum but need not exceed 
100,000 megohms. 

At +125°C-2o megohm-mfds. minimum but need not exceed 
250 megohms. 

TEST VOLTAGE: 
Shall withstand a DC Voltage equal to 200% of the rated voltage for 
five seconds at a temperature of +25°C. 
ACCELERATED LIFE TEST: 
These capacitors shall withstand an accelerated life test at 250 hours 
at +125°C with an applied voltage as follows: 

Watt-Second Group % of Rated Voltage for Life Test 

o. to 0.49 Watt-Seconds 
0.5 to 4.9 Watt-Seconds 

One failure in 12 samples tested IS permitted. 
TEMPERATURE AND IMMERSION CYCLING: 

140 
130 

Shall meet the temperature and immersion cycling tests of military 
specification MIL·C-25C. 
POWER FACTOR: 
The power factor of the capacitors at +25 o C shall not be more than 
1 % when measured at or referred to a frequency of 1000 cycles per 
second. 
MOISTURE RESISTANCE: 
Shall meet the mois(ure resistance tests of the military specification 
MIL-C-25C. 
VIBRATION: 
Shall meet the high frequency vibration requirements of MIL-C-25C. 

8-32 
n \ NC-2 THD #18 AWG 

~I I~ 0 (aJ=~1 I~~ 
~,~ ~l~u·-I ~~J±~,~ ~I~ ~ l±U. -1~~ 

TYPE GC145 TYPE GC146 
(for Case Diameters Larger Than SIB") (for Case Diameters of %" or Under) 

I' Part Na. 
CAP. 
MFD o DIMENSIONS'!.;',I 

2000 VOLTS DC 
GC145J102 .001 1'%2" 
GC146J202 .002 1'%'l' 
GC146J502 .005 1~2" 
GC146J103 .01 ''M2'' 
GC145J203 .02 0/8" 
GC145J503 .05 3/4" 
GC145J104 .1 1" 
GC145J254 .25 1%" 

3000 VOLTS DC 
GC146L102 .001 1~2" 
GC146l202 .002 l~l' 
GC146l502 .005 ''M2'" 
GC145L103 .01 %" 
GC145L203 .02 3/4" 
GC145l503 .05 1" 
GC145L104 .1 1%" 

4000 VOLTS DC 
GC146M102 .001 ''M2'' 
GC145M202 .002 ''Ml' 
GC145M502 .005 %" 
GC145M103 .01 314" 
GC145M203 .02 %" 
GC145rv1503 .05 l1/a" 
GC145M104 .1 13Ja" 

5000 VOLTS DC 
GC146Nl02 .001 1~2u 

GC146N202 .002 5/6" 
GC145N502 .005 314" 
GC145N103 .01 1" 
GC145N203 ,02 I" 
GC145N503 .05 13Ja" 
GC145N104 .1 1318" 

7500 VOLTS DC 
GC146R102 .001 5/0'" 
GC145R202 .002 3/4" 
GC145R502 .005 3;411 

GC145R103 .01 I" 
GC145R203 .02 1%" 
GC145R503 .05 1%" 

10,000 VOLTS DC 
GC145S102 .001 3.4" 
GC145S202 .002 I" 
GC145S502 .005 1" 
GC145S103 .01 1%" 
GC145S203 .02 1 ¥an 

Add fallOWing to Part No. for tolerance: -M == ±20%; -K== ±10%; 
-J == ±5%. 

TYPICAL CURVES 

1~" 
1~" 
l~·U' 
17<6" 
lU6" 
21/4'" 
21/4" 
23.4" 

1%," 
1~6" 
IHIS" 
11(6" 
10/4" 
21/4" 
20/4" 

l~i' 
1-'1'6" 
1'16" 
13/4" 
21/4" 
23/4" 
23/4" 

lU6" 
IU6" 
1"'6" 
10/4" 
2:1(4" 
23/4" 
31/2'" 

21/4" 
1%" 
21/4" 
21/4" 
2%" 
41/4" 

21f4" 
21/4" 
23/4" 
23/4" 

' 41/4" 

100,00011111111 g;4~~=fm t; , POWER FACTOR 

~ 3~~VS~T~ElMEPE~RA~TtUREEa1tt~ a:: 2 
UJ 

~ 1 ::H. 
"- 0 g::tt::t;t;tm~:w:±W 

~10.00011111111 
~ 
o 

~ 1.
00011111111 

*' -60 -10 +40 -togO +130 
DEGREES CENTIGRADE 

~ 10rnTTrnTTn<TTrnTn 
~ 6 f-' CAPACITY VS +1=m+tl4=! 
~ TEMPERATURE 

INS~~A~~'::p:i:~mNCE~ '-' ~lllllml~ 
JilllLlIIII III IIII I § -2 

20 50 80 110 130 11:-6 
TEMPERATURE IN <3_10ttltttttttttl:tttttm 

DEGREES CENTIGRADE *' -50 -10 +40 +90 +130 
DEGREES CENTIGRADE 
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Vol. S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

®mrJD)~~ 
a division of 

Gulton Industries, Inc. 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 • AREA CODE 312 337-7400 • TWX 910-221-3863 

paper plastic dielectric 

series 462 
HIGH RELIABILITY CAPACITORS 
HERMETICALLY SEALED (GLASS TO METAL) 

TUBULAR METALLIC CASE 

-65°C TO + 125°C WITHOUT DERATING 

I l'" r--$ ~i:c"----"r '0 

J I L I .. I J 
±.g20 I- ~~ ---+-10/8=1 

INCLUDES SLEEVING NOTE: The dimensions shown are for grounded 
()(RGS) units. For floating (XRFS) units add %." 
to length for diameters of .255, .332 and .420. 
Above .420 diameter, add )ft' to length. 

specifications 
XRFS462 units meet all electrical environmental requirements of 
MIL-C-14157. 

INSULATION RESISTANCE 

The minimum insulation resistance when measured in accordance with 
Specification MIL-C-14157 shall be as follows: 

At 25°C"""""15,000 megohm-mfds. for capacitance values .6MFD and 
greater. 25,000 megohms for capacitance values below 
.6 MFD. 

AT 125°C-20 megohm-mfds. for capacitance values .08 MFD and 
greater. 250 megohms for capacitance values below 
.08 MFD. 

CAPACITANCE CHANGE FROM +25°C ±5°C. 

ThE maximum capacitance change shall be as follows: 

At - 65°C ±3°C ... + 2%, -10% 
At +125'C ±3°C ... +10%, - 3% 

DISSIPATION FACTOR 

The dissipation factor when measured at room temperature shall not be 
more than 0.6%. 

300 VOLTS D.C. 
.0047 .255 
.015 . 332 
.022 .332 
.033 .420 
.047 .420 
.068 .420 
. 1 .582 
• 15 .582 
. 22 .582 
• 33 .690 
• 47 .770 
. 68 .770 

1.0 1.020 

400 VOLTS D.C. 
.0022 .255 
.0033 .255 
.0068 . 332 
.01 .332 
.015 .332 
.022 .420 
.033 .420 
.047 .420 
.068 .420 
.1 . 582 
.15 . . 582 
.22 .690 
.33 .690 
.47 • 770 
.68 :no 

1.0 1.020 

600 VOLTS D.C. 
.001 .255 
.0015 .255 
.0022 .332 
.0033 .332 
.0047 .332 
.0068 .332 
.01 .420 
.015 .420 
.022 .420 
.033 .420 
.047 .582 
.068 .582 
.1 .582 
.15 .690 
.22 .770 
.33 .770 
.47 1.020 

~, 
'% • 
3~, 
,%, 

I%. 
1 %, 
1 X • 
1 ~ • 
1 ~ • 
I'X • 
l'~ • 
2~ • 
2 )f. 

~, 
~. 
27A • 
27A, 
3~, 
27A, 
3~, 

1%, 
1'%, 
1~ • 
1 Ji" • 
1 Ji". 
1'~. 
2 )f • 
2~, 
2 ~, 

~, 
,%, 
'%, 
2~2 
'%, 
3~, 

'%, 
3~, 
H~, 
1'% • 
1 )f, 
1~, 
l')f, 
l'X, 
1'~, 
2~, 
2 X, 

XRGS462C682 
XRGS462C223 
XRGS462C333 
XRGS462C473 

XRGS462Z472 
XRGS462Z153 
XRGS462Z223 
XRGS462Z333 
XRGS462Z473 
XRGS462Z683 
XRGS462Z104 
XRGS462Z154 
XRGS462Z224 
XRGS462Z334 
XRGS462Z474 
XRGS462Z684 
XRGS462Z105 

XRGS462E222 
XRGS462E332 
XRGS462E682 
XRGS462E103 
XRGS462E153 

. XRGS462E223 
XRGS462E333 
XRGS462E473 
XRGS462E683 
XRGS462E104 
XRGS462E154 
XRGS462E224 
XRGS462E334 
XRGS462E474 
XRGS462E684 
XRGS462E105 

XRGS462F102 
XRGS462F152 
XRGS462F222 
XRGS462F332 
XRGS462F472 
XRGS462F682 
XRGS462F103 
XRGS462F153 
XRGS462 F223 
XRGS462F333 
XRGS462F473 
XRGS462F683 
XRGS462F104 
XRGS462F154 
XRGS462F224 
XRGS462F334 
XRGS462F474 

CPV09A3D472 
CPV09A3D153 
CPV09A3D223 
CPV09A3D333 
CPV09A3 0473 
CPV09A3 0683 
CPV09A30104 
CPV09A3D154' 
CPV09A30224 
CPV09A3D334 
CPV09A30474 
CPV09A30684 
CPV09A3D105 

CPV09A3E222 
CPV09A3E332 
CPV09A3E682 
CPV09A3E103 
CPV09A3E153 
CPV09A3E223 
CPV09A3E333 
CPV09A3 E473 
CPV09A3 E683 
CPV09A3E104 
CPV09A3E154 
CPV09A3 E224 
CPV09A3E334 
CPV09A3E474 
CPV09A3E684 
CPV09A3EI05 

CPV09A3F102 
CPV09A3F152 
CPV09A3F222 
CPV09A3F332 
CPV09A3F472 
CPV09A3F682 
CPV09A3F103 
CPV09A3F153 
CPV09A3 F223 
CPV09A3F333 
CPV09A3F473 
CPV09A3F683 
CPV09A3F104 
CPV09A3F154 
CPV09A3F224 
CPV09A3 F334 
CPV09A3F474 

"G" In Part No. indicates "Grounded". Substitute "F" for "Floating". 
Add fol/owing to part no. for tolerance: -K = ±10%; -J = ±5%. 

TYPICAL CURVES 

20,000 

10,000 

5,00 a 

1,000 

500 

~ 
:0 200 
x 
CI) 100 
:0 
:J: 

§ 50 
:0 

!NUAUNb 
RESISTANCE ~ 

S TEMPERATU 

1\ 

1\ 

\ 

~ ~--~~CA~P~AC~I~TY~VS~~I!~ .... ~+6 = TEMPERATURE 
z <.> - (MEASURED ~, 
~ >-+2 - 1000 CYCLESL 
f5 t:-2 
a..~_6 

~ -55 -25 a +25+50+7.5+100+125 
DEGREES CENTIGRADE 

'" g r·~~r-'-~~--~, 
~ 3 5 PERCENT DISSIPATION FACTOR 

.... "- . VS TEMPERATURE 
ffi z ~'~NMEASURED @ 1000 CYCLES) 

~ ~ 2:0~~~~~I~~'~-I~·~-il.~":'~ ... "" 1.5 
o..~H 

CI) a 
Q -55 -25 0 +25+50 +-75+100+125 

DEGREES CENTIGRADE 

o 20 40 60 80 100 120 140 
DEGREES CENTIGRADE 
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SEC. 1500 • CAPACITORS 

a division of 

Gulton Industries, Inc . 
340 W. HURON STREET, CHICAGO, ILLINOIS 60610 

ac capacitors 

• AREA CODE 312 337-7400 • TWX 910-221-3863 

power supplies - motor run 
. series 9800 
Hermetically Sealed 
Terne Plate Steel Case 
Kraft Paper & Aluminum 

Double-Blade Quick·Connect 
Terminals 

-40°C to +55°C Without Derating 

Deep drawn case 
eliminates leaks. 

Foil Assembly 165 VAC thru 660 VAC Carefully constructed kraft 
paper and aluminum foil 

"X" ±M'--1 assembly maintains close :ct-r- capacitance tolerances. 

I t '{'±M2 o~ax. 
~ T power supplies 

';I{. • ±~2 H ±)(. 

Double-roll lock seal maintains 
hermetic seal. 

specifications 
CAPACITANCE AND TOLERANCE: 

FIG. D 

II 

Capacitance shall be measured at a frequency of 60 Hz at 25°C ±5°C. 
Standard tolerance is ±10%. 

POWER FACTOR: 
The power factor shall not exceed .6% when measured at 60 Hz at 25°C· 
±5°C. 

DIELECTRIC STRENGTH TESTS: 
Capacitors shall withstand the following dielectric strength tests. 

.: RA.TED AC 
TERMINAL TO 

TERMINAL 
, ,. ) • VOLTAGE TEST VOLTAGE DC 

165 575 
236 700 
370 1200 
440 1600 
660 2400 

CAPACITANCE CHANGE WITH TEMPERATURE: 
I :.: .... .. ' ..... , 

TEMPERATURE .•.•.•.... : .. 

25°C to + 70°C 
25°C to OOC 
25°C to -40°C 

TERMINALS AVAILABLE: 

TERMINAi.· TO ' 
CASE, '. 

'. TESTVDLTAGE)OC. 
2800 
2800 
3500 
3500 
4200 

.• CHANGE ·'OF."" 
CAPACITANCE~(M)lltl 

7.5% 
5% 

-30% 

Where not specified, capacitors are supplied with double blade quick
connect terminal. Other terminals available are: 

Forked lug ~ add suffix "FL" to type number. 
Solder lug with 0.12 dia. hole - add suffix "Sl" to type number. 

BRACKETS: 
Spade or footed brackets available. 

Gudeman Series 9800 AC capacitors are ideal for power supply applica
tions. They find use in typical filter networks for rectifiers or may be 
used for ferro-resonant transformer applications as a means of stabiliz
ing and regulating the output voltage of constant-voltage supplies. 

motor run 
A typical application for the Series 9800 capacitors is improving the 
starting torque and efficiency of single phase motors. The capacitor 
provides the necessary split phase between the main and starting wind
ings to produce sufficient starting torque. 

165 VAC 60 Hz 

IJ.f ~=!:;:i 
4 9800 
5 9801 
6 9802 
7.5 9803 

10 9804 
12 9805 
15 9806 

236 VAC 60 Hz 

3 
3 
4 
5 
6 
7.5 

10 
10 
12.5 
15 
17.5 
20 
20 
25 
30 
30 
35 
35 
40 
45 
50 

9807 
9808 
9809 
9810 
9811 
9812 
9813 
9814 
9815 
9816 
9817 
9818 
9819 
9820 
9821 
9822 
9823 
9824 
9825 
9826 
9827 

370 VAC 60 Hz 

2 9828 
3 9829 
4 9830 
5 9831 
6 9832 
7.5 9833 

10 9834 
10 9835 
15 9836 
17.5 9837 
17.5 9838 
20 9839 

~. "case"< 
$8e2:.: Height 

,Fig_. " "H" " 
A 2){. 
A 2){. 
A 2){. 
A 2~. 
A 2';1{. 
A 3U. 
A 3'~. 

A 2J1. 
A 2X. 
A 2){. 
A 2~. 
A 2';1{. 
A 3U. 
A 4~. 
B 2% 
B 27/. 
B 3112 
B 37/. 

B 41/4 
C 31/2 
B 51/4 
B 61/4 
C 43/4 
B 63/4 
C 5'¥4 
C 61/4 
C 71/4 
D 4% 

'.' Cas,," 
.see Height 
Fig •. !>"'H" 
A 2){. 
A 2){. 
A 2U. 
A 2'~. 
A 3U. 
A 3'~. 
A 43/4 

B 2'1. 
B 3'1. 
C 31h 
B 4% 
B 51/4 

370 VAC 60 Hz (continued) 

p.f 
. 'J~e .... 

o. ;i~~~fJ ;~ir, 
25 9840 B 61/4 
25 9841 C 4'¥4 
30 9842 C 5'¥4 
35 9843 C 6'¥4 
35 9844 D 4% 
40 9845 D 5~. 
45 9846 D 5% 
50 9847 D 61/4 

440 VAC 60 Hz 
case .' 

T~pe See Height 
itf 0_ Fig_ uH"· 
1 9848 A 1% 
2 9849 A 2X. 
3 9850 A 2U. 
4 9851 A 3X. 
5 9852 A 3';1{. 
6 9853 A 4~. 
7.5 9854 B 31fs 

10 9855 B 3~ 
10 9856 C 31fs 
12.5 9857 B 43/4 
15 9858 B 51/4 
17.5 9859 B 61/4 
20 9860 B 71/4 
20 9861 C 51/4 
25 9862 C 61/4 
30 9863 C 8 
30 9864 D 5;1{. 
35 9865 D 5~. 
40 9866 D 61/4 
45 9867 D 6'¥4 
50 9868 D 71/4 

660 VAC 60 Hz 

I> See 
. Case 

1" 
T~pe Height 

o. Fig. UH" .. ;~. 

1 9869 A 21/4 
2 9870 A 3% 
3 9871 B 2% 
4 9872 B 33/4 
5 9873 B 41fs 
6 9874 B 43/4 
7.5 9875 B 5'¥. 

10 9876 C 61/4 
12 9877 D 4~. 
15 9878 D 5~. 
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i 

CAP. 

4.3 pf 
5.6 pf 
6.8 pf 
8.2 pf 

10 pf 

12 pf 
15 pf 
18 pf 
22 pf 
27 pf 

33 pf 
39 pf 
47 pf 
56 pf 
68 pf 

82 pf 
100 pf 
120 pf 
150 pf 
180 pf 

220 pf 
270 pf 
330 pf 
390 pf 
470 pf 

• NPO 
• RADIAL LEADS 

r-w---1 
T 
L 

'---------' 1 
L3-12" MAXIMUM COATING 
I ON LEADS 

PART NUMBER 

DRI0DCG439* 
DRI0DCG569* 
DRI0DCG689* 
DRI0DCG829* 
DRI0DCGI00* 

DR10bCG120* 
DRI0DCG150* 
DR20DCG 180* 
DR20DCG220* 
DR20DCG270* 

DR30DCG330* 
DR30DCG390* 
DR30DCG470* 
DR30DCG560* 
DR31 BCG680* 

DR31 BCG820* 
DR31 BCGlOl * 
DR31BCG121* 
DR31BCG151* 
DR31BCG181* 

DR31 BCG221 * 
DR31 BCG271 * 
DR31 BCG331 * 
DR31 BCG391 * 
DR31 BCG471 * 

-+
T 

VOLTAGE 
L 

max. 

100 .120 
100 .120 
100 .120 
100 .120 
100 .120 

100 .120 
100 .120 
100 .150 
100 .150 
100 .150 

100 .200 
100 .200 
100 .200 
100 .200 
50 .200 

50 .200 
50 .200 
50 .200 
50 .200 
50 .200 

50 .200 
50 ;200 
50 .200 
50 .200 
50 .200 

W T 
max. max. 

.120 .080 

.120 .080 

.120 .080 

.120 .080 

.120 .080 

.120 .080 

.120 .080 

.150 .080 

.150 .080 

.150 .080 

.200 .080 

.200 .080 

.200 .080 

.200 .080 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

.200 .100 

SPECIFICATIONS 

WORKING VOLTAGE: 50 DC, 100 DC 

TEMPERATURE RANGE: -55°C to +125°C (without d~rating) 

INSULATION RESISTANCE: 100,000 megohms at +25°C initial 
1000 megohms at +125°C 

DISSI PA TI ON FACTOR: Per MI L-C-20 (latest revision) 

TEMPERATURE COEFFICIENT: NPO ±30 ppm/oC 

LIFE TEST: 2 x WVDC at +125°C for 1000 hours 

LEAD SIZE: #26 AWG (.016 dia.) tinned copper; DRIO, 20, 30 
#24 AWG (.020 dia.) tinned copper; DR31, 51, 67 
#22 AWG (.025 dia.) tinned copper; DR71 

COATING: Dipped plastic 

MILITARY SPECIFICATIONS: Meet or exceed the requirements 
of MIL-C-20 (latest revision) 

CAP. PART NUMBER VOLTAGE 
L W T 5 

max. max. max. ±.O30 
5 

±.O30 

.100 560 pf DR31 BCG561 * 50 .200 .200 .100 .100 

.100 680 pf DR31 BCG681 * 50 .200 .200 .100 .100 

.100 820 pf DR31 BCG821 * 50 .200 .200 .100 .100 

.100 1000 pf DR31 BCGI02* 50 .200 .200 .100 .100 

.100 1200 pf DR31 BCG 122* 50 .200 .200 .100 .100 

1500 pf DR31BCG152* 50 .200 .200 .100 .100 
1800 pf DR31BCG182* 50 .200 .200 .100 .100 

.100 

.100 

.100 2200 pf DR31 BCG222* 50 .200 .200 .100 .100 

.100 2700 pf DR31 BCG272* 50 .200 .200 .100 .100 

.100 3300 pf DR31 BCG332* 50 .200 .200 .100 .100 

.100 3900 pf DR31 BCG392* 50 .200 .200 .100 .100 

.100 4700 pf DR31 BCG472* 50 .200 .200 .100 .100 

.100 5600 pf DR51 BCG562* 50 .300 .300 .100 .200 

.100 6800 pf DR51 BCG682* 50 .300 .300 .100 .200 

.100 8200 pf DR51 BCG822* 50 .300 .300 .100 .200 

.100 .010 fJf DR51 BCGI03* 50 .300 .300 .100 .200 

.100 .012 fJf DR51 BCG 123* 50 .300 .300 .100 .200 

.100 .015 fJf DR51 BCG153* 50 .300 .300 .100 .200 

.100 .018 fJf DR67BCG183* 50 .400 .400 .125 .300 

.100 .022 fJf DR67BCG223* 50 .400 .400 .125 .300 

.100 .027 fJf DR67BCG273* 50 .400 .400 .125 .300 

.100 .033 fJf DR67BCG333* 50 .400 .400 .125 .300 

.100 .039 fJf DR67BCG393 * 50 .400 .400 .125 .300 

.100 .047 fJf DR67BCG473* 50 .400 .400 .125 .300 

.100 .056 fJf DR71 BCG563* 50 .500 .500 .125 .375 
.068 fJf DR71 BCG683* 50 .500 .500 .125 .375 

*Add appropriate letter to designate tolerance as fallows: Less than 10 pfj C = ±D.25 pf 
D = ±D.5 pf 

Most 50 VDC rated part numbers can be supplied with 100 VDC rating. 

10 pf and above; J = ±5% 
K = ± 10% 

Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710-998-0592 Gulton Industries, Inc. M icroceramics Division 
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eK4000 
e RADIAL LEADS 

r-w-----1 
S±.030 

~ T 
L 

i '--------' 1 
L3-12" MAXIMUM COATING 
I ON LEADS 

--~~=====:J -+
T 

CAP. PART NUMBER VOLTAGE 
L W 

max. max. 

470 pf DR10DBN471 * 100 .120 .120 
560 pf DR10DBN561* 100 .120 .120 
680 pf DR10DBN681 * 100 .120 .120 
820 pf DR10DBN821* 100 .120 .120 

1000 pf DR10DBN102* 100 .120 .120 

1200 pf DR20DBN122* 100 .150 .150 
1500 pf DR20DBN152* 100 .150 .150 
1800 pf DR20DBN182* 100 .150 .150 
2200 pf DR30DBN222* 100 .200 .200 
2700 pf DR30DBN272* 100 .200 .200 

3300 pf DR30DBN332* 100 .200 .200 
3900 pf DR30DBN392* 100 .200 .200 
4700 pf DR31 BBN472* 50 .200 .200 
5600 pf DR31 BBN562* 50 .200 .200 
6800 pf DR31 BBN682* 50 .200 .200 

8200 pf DR31 BBN822* 50 .200 .200 
.01 fJf DR31 BBN103* 50 .200 .200 
.015 fJf DR31 BBN153* 50 .200 .ioo 
.018 fJf DR31 BBN183* 50 .200 .200 
.022 fJf DR31 BBN223* 50 .200 .200 

.027 fJf DR31 BBN273* 50 .200 .200 

.033 fJf DR31 BBN333* 50 .200 .200 

.039 fJf DR31 BBN393* 50 .200 .200 

.047 fJf DR31 BBN473* 50 .200 .200 

T 
max. 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.080 

.100 

.100 

.100 

.100 

.100 

.100 

.100 
,100 

.100 

.100 

.100 

.100 

SPECIFICATIONS 

WORKING VOLTAGE: 50 DC, 100 DC 

TEMPERATURE RANGE: -55°C to +125°C 

INSULATION RESISTANCE: 1000 megohms -microfarads but 
need not'exceed 100,000 megohms 
at +25°C 

DISSIPATION FACTOR: 2.5% Max. at .5 VAC and 1 KHz 

TEMPERATURE CHARACTERISTIC: +22%, -56% from -55°C 
to +85°C 

LIFE TEST: 2 x WVC for values up to 1 flf; 1.5 x WDC for 
values greater than 1 flf 

LEAD SIZE: #26 AWG (.016 dia.) tinned copper; DR10, 20, 30 
#24 AWG (.020 dia.) tinned copper; DR31, 51,67 
#22 AWG (.025 dia.) tinned copper; DR71 

COATING: Dipped plastic 

MILITARY SPECIFICATIONS: Meet or exceed the requirements 
of MIL-C-ll015 (latest revision) 

5 
±.030 CAP. PART NUMBER VOLTAGE 

L W T 5 
max. max. max. ±.030 

.100 .056 fJf DR31 BBN563* 50 .200 .200 .100 .100 

.100 .068 fJf DR31 BBN683* 50 .200 .200 .100 .100 

.100 

.100 
.082 fJf DR31BBN823* 50 .200 .200 .100 .100 
.10 fJf DR31 BBN104* 50 .200 .200 .100 .100 

.100 .12 fJf DR31 BBN124* 50 .200 .200 .100 .100 

.100 .15 fJf DR31 BBN154* 50 .200 .200 .100 .100 

.100 .18 fJf DR31BBNl84* 50 .200 .200 .100 .100 

.100 .22 fJf DR31 BBN224* 50 .200 .200 .100 .100 

.100 .27 fJf DR31 BBN274* 50 .200 .200 .100 .100 

.100 .33 fJf DR31 BBN334* 50 .200 .200 .100 .100 

.100 .39 fJf DR51 BBN394* 50 .300 .300 .100 .200 

.100 .47 fJf DR51 BBN474* 50 .300 .300 .100 .200 

.100 

.100 

.100 

.56 fJf DR51 BBN564* 50 .300 .300 .100 .200 

.68 fJf DR51 BBN684* 50 .300 .300 .100 .200 

.82 fJf DR51 BBN824* 50 .300 .300 .100 .200 

.100 1.0 fJf DR51 BBN105* 50 .300 .300 .100 .200 

.100 1.5 fJf DR67BBN155* 50 .400 .400 .125 .300 

.100 

.100 

.100 

2.0 fJf DR67BBN205* 50 .400 .400 .125 .300 
2.5 fJf DR67BBN255* 50 .400 .400 .125 .300 
3.0 fJf DR67BBN305* 50 .400 .400 .125 .300 

.100 

.100 

.100 

3.5 fJf DR71 BBN355* 50 .500 .500 .125 .375 
4.0 fJf DR71 BBN405* 50 .500 .500 .125 .375 
4.5 fJf DR71 BBN455* 50 .500 .500 .125 .375 

.100 5.0 fJf DR71 BBN505* 50 .500 .500 .125 .375 

*Add appropriate letter to designate tolerance as follows: M = ±20% 
Z = +80%, -20% 

Most 50 VDC rated part numbers can be supplied with 100 VDC rating. 

Gulton Industries, Inc. M icroceramics Division 
Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710-998-0592 
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• K1200 

• RADIAL LEADS 

~w---1 
S±t3O T 

L 

i 

~ 1 
1-3/32" MAXIMUM COATING 

ON LEADS 

~ li-
T 

CAP. PART NUMBER VOLTAGE L W T 
max. max. max. 

100 pf DR10DBM10l * 100 .120 .120 .080 
120 pf DR10DBM121* 100 .120 .120 .080 
150 pf DR10DBM151* 100 .120 .120 .080 
180 pf DR10DBM181* 100 .120 .120 .080 
220 pf DRI ODBM221 * 100 .120 .120 .080 

270 pf DR10DBM271 * 100 .120 .120 .080 
330 pf DR10DBM331 * 100 .120 .120 .080 
390 pf DR10DBM391 * 100 .120 .120 .080 
470 pf DRI ODBM471 * 100 .120 .120 .080 
560 pf DR20DBM561* 100 .150 .150 .080 

680 pf DR20DBM681 * 100 .150 .150 .080 
820 pf DR20DBM821 * 100 .150 .150 .080 

1000 pf DR20DBM102* 100 .150 .150 .080 
1200 pf DR30DBM122* 100 .200 .200 .080 
1500 pf DR30DBM 152* 100 .200 .200 .080 

1800 pf DR30DBM182* 100 .200 .200 .080 
2200 pf DR30DBM222* 100 .200 .200 .080 
2700 pf DR31 BBM272* 50 .200 .200 .100 
3300 pf DR31 BBM332* 50 .200 .200 .100 
3900 pf DR31 BBM392* 50 .200 .200 .100 

4700 pf DR31 BBM472* 50 .200 .200 .100 
5600 pf DR31 BBM562* 50 .200 .200 .100 
6800 pf DR31 BBM682* 50 .200 .200 .100 
8200 pf DR31 BBM822* 50 .200 .200 .100 
.01jJf DR31 BBM103* 50 .200 .200 .100 
.012 jJf DR31 BBM123* 50 .200 .200 .100 

SPECIFICATIONS 
WORKING VOLTAGE: 50 DC, 100 DC 

TEMPERATURE RANGE: -55°C to +125°C 

INSULATION RESISTANCE: 100,000 megohms at +25°C initial 
1000 megohms at +125°C 

DISSI PA TI ON FACTOR: Per MI L-C-l1015 (latest revision) 

TEMPERATURE CHARACTERISTIC: ±15% -55°C to +125°C 

LIFE TEST: 2 x WDC for values up to 1 fJf; 1.5 x WDC for 
values greater than 1 fJf ' 

LEAD SIZE: #26 AWG (.016 dia.) tinned copper; DR10, 20, 30 
#24 AWG (.020 dia.) tinned copper; DR31, 51, 67 
#22 AWG (.025 dia.) tinned copper; DR71 

COATING: Dipped plastic 

MILITARY SPECIFICATIONS: Meet or e~ceed the reguirements 
of MI L-C-11 015 (latest revision) 

5 
±.030 CAP. PART NUMBER VOLTAGE 

L W T 5 
max. max. max. ±.030 

.100 .015 jJf DR31 BBM153* 50 .200 .200 .100 .100 

.100 .018 jJf DR31 BBM183* 50 .200 .200 .100 .100 

.100 .022 jJf DR31 BBM223* 50 .200 .200 .100 .100 

.100 .027 jJf DR31 BBM273* 50 .200 .200 .100 .100 

.100 .033 jJf DR31 BBM333* 50 .200 .200 .100 .100 

.100 .039 jJf DR31 BBM393* 50 .200 .200 .100 .100 

.100 .047 jJf DR31 BBM473* 50 .200 .200 .100 .100 

.100 .056 jJf DR31 BBM563* 50 .200 .200 .100 .100 

.100 .068 jJf DR31 BBM683* 50 .200 .200 .100 .100 

.100 .082 jJf DR31 BBM823* 50 .200 .200 .100 .100 

.100 .10 jJf DR31 BBM104* 50 .200 .200 .100 .100 

.100 .12 jJf DR31 BBM124* 50 .200 .200 .100 .100 

.100 .15 jJf DR31 BBM154* 50 .200 .200 .100 .100 

.100 .18 jJf DR51 BBM184* 50 .300 .300 .100 .200 

.100 .22 jJf DR51 BBM224* 50 .300 .300 .100 .200 

.100 .27 jJf DR51 BBM274* 50 .300 .300 .100 .200 

.100 .33 jJf DR51 BBM334* 50 .300 .300 .100 .200 

.100 .39 jJf DR51 BBM394* 50 .300 .300 .100 .200 

.100 .47 jJf DR51 BBM474* 50 .300 .300 .100 .200 

.100 .56 jJf DR51 BBM564* 50 .300 .300 .100 .200 

.100 

.100 
.68 jJf DR67BBM684* 50 .400 .400 .125 .300 
.82 jJf DR67BBM824* 50 .400 .400 .125 .300 

.100 

.100 
1.0 jJf DR67BBM105* 50 .400 .400 .125 .300 
1.5 jJf DR67BBM155* 50 .400 .400 .125 .300 

.100 2.0 jJf DR71 BBM205* 50 .500 .500 .125 .375 

.100 2.5 jJf DR71 BBM255* 50 .500 .500 .125 .375 

*Add appropriate letter to designate tolerance as follows: J = ±5% 
K = ±10% 
M = ±20% 

Most 50 VDC rated parts can be supplied with 100 VDC rating. 

Metuchen, New Jersey 08840 
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A NEW 

NPO CERAMIC CAPACITOR 

featuring significantly 

increased volumetric 

efficiency 

SPECIFICATIONS 
TEMPERA TURE RANGE: -55°( to + 125°( 

TEMPERATURE COEFFICIENT: < 30 ppm/oC from -55 to +125°C 

DISSIPATION FACTOR: 0.1% at 1 VAC, 1 MHz 

INSULA TlON RESISTANCE: 1000 megohms - microfarads but 
need not exceed I 00,000 meg
ohms at +25°C 

FLASH TEST VOLTAGE: 3 times WVDC 

LIFE TEST: 2 times WVDC at + 125·C far 
1000 hours 

LEAD SIZE: #22 AWG 

CAPACITANCE TOLERANCE: F, G, J, and K 
--! L I-...L-II-T 

CT STYLE, --I L I- --I J-D CK STYLE, Q ~ 
(AXIAL LEADS) -i::::J-- 0 (RADIAL LEADS) W 

Dimensional Tolerances: D, L, W, and T ±.010 L.5 T 
Leod Spocing (L.S.) •. 015 

D .090 D 

L .250 .190 L 

W .190 W 

T .090 T 

Lead 
.100 Spacing 

Lead 
Spacing 

Style and CTl0 CK05 Size Code 
Style and 
Size Code 

Capacitance WVDC WVDC Capacitance 
Value 50 100 50 100 Value 

10 pF 430~ 
12 470 
15 510 
18 560 
22 620 
24 680 
27 750 
30 820 
33 910 
36 1000 
39 1200 
43 1500 
47 1800 
51 2000 
56 22 0 
62 2400 
68 2700 
75 3000 
82 3300 
91 3600 

100 3900 
110 4300 
120 4700 
130 5100 
150 5600 
160 6200 
180 6800 
200 7500 
220 8200 
240 9100 
270 .0101lF 
300 .012 
330 .015 
360 .018 
-390 I .020 

Gulton Industries, Inc. 

.090 

.250 

CTIO 

WVDC 

MILITARY SPECIFICATIONS: Will meet or exceed latest 
revision MIL-C-20 

ENCAPSULATION: Epoxy molded case 

.130 

.190 .390 .290 

.190 .290 HOW TO ORDER 

.090 .090 NUMBERING CODE 

.100 .200 Typical 

I. CK06 
CK05 CTI4 CK06 

WVDC WVDC WVDC 
2. B 

50 100 50 100 50 100 50 100 3. CG 

Microceramics Division 

4. 153 

5. J 

6. 

Code 

I. Style/S ize: CTI 0, CT14 
CK05, CK06 

2. WVDC: 50 V - B 
100V - D 

3. Dielectric: CG 

4. Capacitance: EIA Code 

5. Tolerance: ± 1 % - F 
± 2% - G 
± 5% - J 
±10% - K 

6. Lead Type: Tinned 
Copper -
blank 

Gold 
Dumet - I 

Nickel 
Lead - 2 

Metuchen, New Jersey 08840 
Phone: 201-548-2800 • TWX-710-998-0592 
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How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. ''Voltmeters - See Meters, Volt." 

to find manufacturers' catalog In'ormatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product. Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginninj5 of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Voiume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manu'actur'ers' addresses, phones and sales ollices 
YELLOW SECTION 

to find trade name 'sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components; materials, instruments, 
assemblies, systems and key services are 
listed iri the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses,.phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance \ 

contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phorie (516) 248·9700. 



HV (HEAVY DUTY) CAPACITORS 

0.0001 mfd @ 500 KV 
to 100 mfd @ 10 KV 

HV DC power supplies 

PULSE CAPACITORS (SINGLE CASE) 

Voltage range Typically to 100 KV 

Frequency 1 to 25,000 pps 

Application Pulse forming networks 

PULSE FORMING NETWORKS 

Voltage range Typically to 100 KV 

Frequency 1 to 25,000 pps 

Pulse width Unlimited 

HV sections Unlimited 

Impedance 0.001 to 1000 ohms 

Application Line type modulation 

IMPULSE GENERATOR 
DUTY CAPACITORS 

voltage range 

Capacitance 

Application 

Typically to 100 KV 

0.05 to 1.0 mfd 

Impulse generators for 
lightning strike simulation 

ENERGY STORAGE CAPACITORS 

Voltage range Typica lIy to 75 KV DC 

Capacitance 0.05 to 0.5 mfd 

Application Hard tube modulators 

HV (DC FILTER) CAPACITORS 

0.0075 mfd @ 500 KV 
to 200 mfd @ 4 KV 

HV DC power supplies 

CORONA-FREE CAPACITORS 

Voltage range Typically to 125 KV @ 60 Hz 

Capacitance To 0.004 mfd 

Application HV test equipment 

, • '@ The above are just some of the capacitors'manufactured 

~ HIPOTRONICS INC by Corson Electric. Call Don Corson for immediate 
, • assistance on these and other unique applications. See 

Brewster N Y 10509 / (914) 279-8091 other Hipot~onics' listings under Test Instruments, 
, . . Power Supphes, and Transformers. 

",. - 0 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2415 



Vol. S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

vacuum capacitors 
INTRODUCTION: ITT Jennings offers the broadest 
available line of high voltage capacitors for radio 
frequency applications. Units are available in glass and 
ceramic envelopes with working voltage ratings of 
2 kv to 40 kv, at capacitance values to 5000pfd, with 
current ranges of 250 amps air cooled and 750 amps 
rms water cooled at 16 mhz. 

ADVANTAGES: The use of a vacuum dielectric 
allows a unit design with a number of electrical, 
mechanical, and environmental advantages which 
include the following: 

1. High Voltage-The high dielectric strength allows 
maximum voltage levels of any capacitor for a given 
capacity rating. 

2. High Current-Due to low losses and heavy copper 
construction, vacuum capacitors carry high rf currents. 

vacuum fixed capacitors 

3 kv 

10 kv 

12 kv 
to 

20 kv 

30kv 
to 

35 kv 

30kY 
to 

36 kv 

3. Compact Design-Units are small for their power 
handling capabilities due to the high breakdown 
voltage of the vacuum dielectric. 

4. High 'Maximum to Minimum Capacity Ratio
Capacity change ratios are available to 150: 1, making 
them desirable for wide tuning ranges. 

5. Low Losses-Extremely low losses occur because 
of the dielectric, the low loss glass and ceramic 
envelopes, and the copper and silver solder construc
tion. Therefore, units are able to' handle large currents 
at high rf frequencies that would destroy capacitors 
with other dielectrics. 

6. Self H ealing-The vacuum dielectric permits mod
erate overloads that would damage other materials. 

7. High Altitude Operation-Vacuum capacitors are 
free from internal degradation from extreme 
environmental conditions. 

I mm IENNINr.!!!S Post Office BOX. 1278 • 970 McLaughlin Ave •• San Jose, Calif. 95108 .1..1..., ~ Telephone: (408) 292-4025 • TWX: 910-338-0159 . 
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SEC. 1500 • CAPACITORS 

vacuum variable capacitors 

2kv 
to 

3 kv 

7.5 kv 
to 

15 kv 

20 kv 
to 

35 kv 

* G=Glass; C=Ceramic 
I RF working voltage is the maximum RF voltage that can be applied to the capacitor over the 2·32 MHz frequency range, provided the RF current 

rating is not exceeded. 
2 RF current rating is dependent upon capacity and frequency. Write for complete applications data. 

APPLICATIONS: Because of the high power handling 
capability of vacuum capacitors, their application is 
broad in the field of communications where space is 
critical or where high voltage must be safely handled 
with maximum reliability. 

Specific uses for the Jennings capacitor would include 
tunable or fixed elements in transmitter tank circuits, 
in impedance matching networks for antenna couplers, 
in high power filters for multi-coupling and harmonic 
reduction, and in various voltage dividing networks. 

I mm IENNINGS Post Office Box 1278 • 970, McLaughlin Ave •• San Jose, Calif. 95108 .L.L.... Telephone: (408) 292-4025 • TWX: 910-338-0159 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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Vol.S HARDWARE 

I CAPACITORS 
INTERNATIONAL ELECTRONICS CORPORATION 

ELECTROLYTIC CAPACITORS 

, 
Ii ~~MF!J50v 

lEe 

Miniature Aluminum Electrolytic ~ Axial and radial lead styles with welded construction, in PVC in
sulated aluminum cans. Unique spinning and crimping method assures a tight fitting end seal that pro
vides proper venting while effectively resisting humidity and cleaning agents. 

Capacitance Range 
Operating Voltage 
Temperature 

Non-Polarized Electrolytic - Designed for use 
in circuits seeing pOlarity reversals, such as 
speaker crossover networks, and bypass ap
plications. A unique method of sealing permits 
the capacitor leads to be connected directly to 
the electrolytic element. 

Capacitor Range 
Operating Voltage 
Temperature 

1.0 MFD-100 MFD 
25, 35, 50 Volts D.C. 
-30°C to +85°C 

.47 MFD-2000 MFD 
6.3 Volts D.C.-450 Volts D.C. 
-40°C to +85°C 

Dipped Solid Tantalum - Epoxy-dipped minia
ture capacitors with radial leads for printed cir
cuit applications. 

Capacitance Range 
Operating Voltage 

Temperature 

.1 MFD-100 MFD 
3 Volts D.C.-35 

Volts D.C. 
-55°Cto +85°C 

POLYESTER FILM CAPACITORS 

Subminiature Polyester Film - Subminiature 
package with radial leads for easy insertion in 
printed circuit boards. Axial and radial lead ver
sions are triple epoxy dipped to assure a high 
insulation resistance and humidity protection. 

Metalized Polyester Film - Non-inductively 
wound, extended foil construction. Self-healing 
characteristics assure extended life in all ap
plications. 

Capacitance Range .001 MFD-.5 MFD 
Capacitance Range 
Operating Voltage 

.0047 MFD-10 MFD 
63 Volts D.C.-

Operating Voltage 100,200,400,600 
Volt&-D.C. Temperature 

600 Volts D.C. 
-40 0 Cto +125°C 

Temperature -40°C to +85°C, 
with no derating 

- Over 4,000 types and sizes available from stock. 
Our manufacturing and distribution control system guarantees that we never run short. 
So lEG or our distributors can deliver the capaCitors you want, when you want them. 

And we know that quality is as crucial as delivery. That's why our capacitors 
are built for accuracy and have to pass the industry's most demanding life tests' 
before shipment. These are some of the reasons leading manufacturers of entertainment 
and industrial equipment everywhere depend on lEG. 

If you use electrolytic or film capaCitors, trust lEG to deliver 
quality at a competitive price. For complete details, write or call International Electronics 
Corporation, Melville, t'!ew York 11749, (516) 694~ 7700. 
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Miniature 
Solid 
Dielectric 
1 or 2 gang. 

TRIMMING. 

Epicyclic 
Coaxial Drives. 

Flexible Constant 
Velocity Shaft 
Couplings. 

Miniature FM 
2, 3, and4 gang. 

MINIATURE 
PRESET. 

Spinwheel 
Drives. 

Slow Motion Drives. 

AM Tuning TRANSMITTING. 
1, 2, 3, and 4 gang. 

Precision 
Plunger Trimmers. Communications 

1 to 6 gang. 

Geared Drives. 

Spindle Locks. 

Drive Drums. 

~ ... ff j' 
r . ,.. f,j ~ ~ .......... ~ f.1 . Ila, 

Stand Off Insulators and Terminal 
Strips. 
Anti·Tracking, Professional Quality. 
Ceramic Insulated. 

U.S.A.: M. SWEDGAL . 258 BROADWAY· NEW YORK, N.Y.10007. TEL: (212) WOrth 2·,}485 
ENGLAND: KINGSWAY-WADDON . CROYDON, CR9 4DG. TEL: (01-6882754) 

• 'G (J 0 
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AIR VARIABLES-designed for high frequency requirements. 
JFD air variables are rugged, small in size and offer many 
unique advantages over competitive units. These are: a 
metal rotor that provides more constant torque during and 
beyond torque life (600 turns), increased electrical contact 
assuring lower noise levels and a unique internal guiding 
element that keeps the fDtor centered under the severest 
envi ronmental conditions. Conforms to applicable portions 
of Mil-C-14409. Five series comprise this line. 
MVM D03-Microminiature in size. Capacitance range is 0.35 
pf to 3.5 pf. 
MVM D06~Microminiature in size. Capacitance range 0.40--
6.0 pf (not shown). 
MVM OlD-Capacitance range 0.8-10 pf. 
MVM 02D-Capacitance range 1.0--20 pf. 
VAM OlD-Capacitance range 0.8-10 pf (not shown). 
All MVM's are completely interchangeable with competitive 
units. Write for Air Variable Catalogs. . 

HI RF POWER CAPACITORS-FIXED AND VARIABLE were de
signed for communication applications. 
Piston Trimmers-units feature a unique fused quartz cylinder 
that yields an extremely low dissipation factor and tempera
ture coefficient. Piston TrimfTIers operate over a frequency range 
of from 1 to 30 MHz. Two models comprise this series: VCJ1616M . ~ 
-operates on an RF voltage level of 3100 V peak at +25'C de-
rated to 2500 V peak at +200'C (superimposed on 2500 V DC). 
Capacitance range 0.5 to 5 pf. VCJ1616E-operates on an RF 
voltage level of 4,000 V peak at +25'C derated to 3500 V 
peak at +200'C (superimposed on 2,500 V DC). Capacitance 
range: 0.9 to 5 pf.-These units can be used at much higher 
frequencies with proper RF voltage derating. 
UFP-Fixed Ceramics-UFP's are the smallest RF power capaci
tors made. Offered in three standard sizes, these highly stable 
and reliable fixed ceramics have been used in frequencies as 
high as 200 MHz. Capacitance values from 10 to 3,000 pf (±.5 
for low capacitance values, ±5% and ±10% for higher values). 
Write for Hi RF Voltage Piston Trimmer and Uniceram High 
RF Current Fixed Ceramic .Catalogs. 

CERAMIC VARIABLES offer a wide choice of mounting con
figurations and capacitance values for use in the low cost 
commercial thru high grade Military markets. Meet applica
ble Mil-C-81A requirements. 
Modutrims--especially designed for micromodule and hybrid 
circuit applications. MT's are available in 5 basic mounting 
configurations. Capacitance range 5 to 60 pf. max. 
DV-5's-5 mm's in diameter, these microminiature units oc
cupy less than .050 square inches of printed circuit board 
space. Capacitance range 9 to 30 pf. max. 
DV-ll's-9.S mm's in diameter, these low cost capacitors were 
designed for TV, AM, FM receivers, test equipment, commu
nication equipment, low power transmitters, filters and 'delay 
line applications. 4 mounting configurations are available. 
Capacitance range 8 to 60 pf. max. 
Write for Ceramic Variable catalogs. 

UNICERAM HI Q & K CHIPS-Monolithic Hi Q chips offer 
the ultimate in stability and small size for high frequency 
applications. With typical Q values of 10,000 and more, these' 
units offer a high ratio of capacity per unit volume. Avail
able in 5 case sizes from .109" to .406" and in capacitance 
ranges of .5 pf to 3000 pf. Meet or exceed portions of 
M IL-C-1l272B. 
Uniceram Hi Q capacitors are also available in leaded con
figurations. 5 case sizes are included with capacitance val
ues of 0.5 pf to 3000 pf. 
Hi K chips are ideal for high density packaging in cord
wood, hybrid and thick film circuits. Manufactured in 18 
case sizes. Capacitance range 5 pf to 1.5 mfd. Meet or ex
ceed portions of MIL-C-l1015 and MIL-C-39014. 
Hi Q and K chips are .available with silVer leads and glass 
encapsulation for difficult applications. 
Write for Uniceram catalogs. 

JFD OFFERS THE INDUSTRIES LARGEST SELECTION OF GLASS AND 
QUARTZ PISTON TRIMMER CAPACITORS. OVER 3000 MODELS ARE 
AVAILABLE. 

JFD ELECTRONICS CORP_I COMPONENTS DIVISION • 15th Avenue at 62nd Street· Brooklyn, N. Y. 11219/ Phone 212-331-1000 • TWX 710-584-2462 
SUBSIDIARY OF RIKER-MAXSON CORPORATION 
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HIGH Q VARIABLE 
CAPACITORS 

air- cera m i c
glass-quartz 

~------
MICROWAVE AIR VARIABLE CAPACITORS 

Capacitance Range: 0.35 pF to 3.5 pF 
Working Voltage: 250 VDC (test voltage 

500 VDC) 
Q @ 100 MHz: > 10,000; @250 mc: > 

2000 
Insulation Resistance: > 106 megohms 
Temperature Range: -55'Cto +125'C 
Temperature Coefficient: a ±15 

ppm/"C 

These new Ultra High Q 
Trimmers incorporate a new 
patented contact mechanism 
which affords Q's previously 
unavailable in trimmer 
capacitors, excellent tuning 
stability with very low dy
namic noise, approximately 
zero temperature coefficient 
and extended frequency 
range into the C-band 
region. These capacitors are 
ideally suited for VHF, UHF 
and microwave applications, 

GLASS TRIMMER CAPACITORS 

Capacitance Range: 1.0 pF to 10.0 pF 
Working Voltage: 500 VDC (test voltage 

1000 VDC) 
Q @ 100 MHz: > 900 
Insulation Resistance: > 10' megohms 
TemperatureRange: -55'C to +125'C 
Temperature Coefficient: a ±50 

ppm/"C 

The Johanson 7300 series 
of variable capacitors is 
ideally suited for both com
mercial and military applica
tions. The unique solid metal 
band design assures elec
trical and mechanical reli
ability in excess of conven
tional trimmers. The three 
mounting configurations 
available in this series 
affords the circuit designer 
wide latitude in mechanical 
layout. 

Variable capacitors are our business. We make all types: 
air, quartz and glass. And we can offer you a choice of 
nearly 100 models directly from stock. Including: 

Microwave Capacitors 
Rotary Ceramic Capacitors 
Microcircuit Trimmer Capacitors 
High Q Variable Air Capacitors 
High RF Voltage Quartz Trimmer Capacitors 
Microwave Power Capacitors 
Tuning Capacitors 
Differential Capacitors 

9300-9305 

9312-9313 

SEC. 1500 • CAPACITORS 

ROTARY CERAMIC DISC TRIMMER CAPACITORS 
The 9300 series miniature and micro
miniature rotary ceramic disc trimmer 
capacitors provide the circuit engineer 
features previously not available in units 
of such small size. The precision designed 
rotor plate provides long life and environ
mental stability. The series is mechanically 
designed to insure high resistance to 
shock and vibration. Their low cost in 
quantity makes them ideal for a wide 
variety of applications. 

Capacitance Range: 1.7 pF to 70.0 pF 
Working Voltage: 250 VDC (test voltage 500 VDC) 
Q @ 10 MHz: > 200 to> 500 
Temperature Coefficient: NPO ±250 ppm/"C to -1400 ±BOO ppm/"C 
Temperature Range:- 55'Cto +85'C 
Insulation Resistance: 10' Megohms @ 250 VDC @ Maximum Capacity 

MIL APPROVED HIGH 0 VARIABLE AIR CAPACITORS 

Capacitance Range: O.B to 10.0 pF 
Working Voltage: 250 VDC (test voltage 

500 VDC) 
Breakdown: > 500 VDC 
Insulation Resistance: > 10' megohms 

@500VDC 
Q @ 100 MHz: > 5000 
Temperature Coefficient: a ±15 

ppm/"C 
Shock: >275 g (6.0 millisec.) 

Models 5200 & 5201 are in
cluded in QPL List 14409 
and bear PC25J100 & 
PC26J100 part num ber 
designations. 
These capacitors feature 
Johanson's patented one 
piece contact-rotor 
mechanism and afford Q's 
previously unavailable in 
trimmers of such a miniature 
size. They are ruggedly 
designed for complete 
protection against all envi
ronmental conditions yet 
provide critical tuning 
stability. 

MICROCIRCUIT TRIMMER CAPACITORS 

ACTUAL 
SIZE ...... 
7200~ 

The 7200 series Microcircuit 
Trimmer is the smallest 
device of this type available. 
It is ideally suited for hybrid 
circuits, UHF oscillators, 
striplines, balancing of semi
conductors and microwave 
components. They eliminate 

. the need for abrasive trim-
CapacItance Range: 0.1 pF to 2.0 pF . .. b' 
Working Voltage: 500 VDC Test 1000 mlng, trimming y Inter-

VDC 'change of fixed capacitors 
Q @ 100 MHz: > 3000 or trimming by inductors as 
Tempera.tu~e Coefficient: 50 ±50 well as providing the ability 

ppm! C " k" .. f 
Insulation Resistance: 10' megohms at to twea a circuit a ter 

200 VDC encapsulation, 

JOHANSON MANUFACTURING CORPORATION 

Rockaway Valley Road, Boonton, N. J. 

Phone (201) 334-2676 

ELECTRONIC ACCURACY THROUGH 

MECHANICAL PRECISION 
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n VA~IABLE CAPACITORS 
Ir.3 E. F. JOHNSON COMPANY 

® 

Whatever the choice ... sub-minia
ture capacitors for printed circuit 
use or large heavy duty types ... 
design and development engineers 
specify J oh nson variable capacitors. 
More than eleven- basic capacitor 
series available in a wide selection 
of single section. dual section. but
terfly and differential types. Stock 

capacitors that meet many military 
and commercial applications are 
available in a wide range of plate 
spacings. capacity per section. 
breakdown ratings and finishes. 
Specials are available in production 
quantities. 
For price and ordering -information 
call the nearest E. F. Johnson sales 

CERAMIC DISC TRIMMERS 

representative or, the E. F. Johnson 
factory listed in the yellow pages 
of this volume. 

Free Capacitor Catalog 16-page 
catalog gives specific information 
on complete capacitor line. Send 
request on your letterhead to E. F. 
Johnson Co .• 1923 10th Avenue 
S.W .• Waseca, Minn. 56093. 

I , 
Maximum Percentage Capacitance 

Change from value at 25°C 

Sub-miniature ceramic disc trimmer 
exhibits extreme environmental stabil
ity and long life due to the encapsu
lation of the rotor plate in titinate. 
Diameter: 0.218". Designed to meet 
or exceed performance criteria of 
MIL-C-81 B. Operating range is -55° 
to 125°C. NPO temperature character
istics, Type' A. Working voltage 10b 
VDC up to 85°C, 50 VDC up to 125°C. 
Peak withstanding voltage is greater 
than twice the working voltage. 

-55°C +85°C +125°C 

Max. C Min. C Max. C Min. C Max. C Min. C 

+2.0% -4.5% +2.0% -2.5% - +3.4% -4,2% 

Vertical Nominal 

Mount 
Capacity (pF) 

Cat. No. Max. Min. 

274-0009-005 9.0 2.5 

274-0020-DD5 20.0 3.5 

274-0025-005 25.0 5.0 

TYPE "T" CAPACITORS 

Vertical and Horizontal Printed Circuit Mount-Single Section 

Vertical Horizontal Nominal 

Mounting Mounting Capacity (pF) Total Lgth. 
Cat. No. Cat. No. Max. Min. Plates (in.) 

187 -0103-005 187-0103-105 5.4 1.3 6 .36 

187 -0106-005 187-0106-105 11.0 1.7 12 .47 

187 -0109-005 187-0109-105 15.7 1.9 18 .58 

Also available as specials with minimum of 4 plates to maximum of 20 plates. 
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SEC. 1500 • CAPACITORS 

TYPE "U" CAPACITORS 

Nominal Peak 
Capacity (pF) With-

standing Air 
Cat. No. Max. Min. Plates L±Y32" Voltage Gap 

Two-Hole Mounting 
Type "U" Capacitors-Single Section 

189-0501-004 4.2 1.2 4 2%4" 650 .010" 

189-0502-004 6.7 1.3 6 1%2" 650 .010" 

189-0503-004 9.2 1.4 8 3%4" 650 .010" 

189-0504-004 11.6 1.5 10 %6" 650 .010" 

189-0505-004 14.1 1.7 12 3%4" 650 .010" 

189-0506-004 16.7 1.8 14 4%4" 650 .010" 

189-0507 -004 19.3 2.0 16 2%2" 500 .010" 

189-0508-004 21.9 2.2 18 4%4" 500 .010" 

189-0509-004 24.5 2.4 20 1¥l6" 500 .010" 

Nominal Peak 
Capacity (pF) With-

standing Air 
Cat. No. Max. Min. Plates L±%2" Voltage Gap 

Printed Circuit Mounting 
Vertical Type "U" Capacitors-Single Section 

189-0501 -005 4.2 1.2 4 2'l'64" 650 .010" 

189-0502-005 6.7 1.3 6 1%2" 650 .010" 

189-0503-005 9.2 1.4 8 3%4" 650 .010" 

189-050.4-005 11.6 1.5 10 %6" 650 .010" 

189-0505-005 14.1 1.7 12 3%4" 650 .010" 

189-0506-005 16.7 1.8 14 4%4" 650 .010" 

189-0507 -005 19.3 2.0 16 2%2" 500 .010" 

189-0508-005 21.9 2.2 18 49k4" 500 .010" 

189-0509-005 24.5 2.4 20 lo/J.6" 500 .010" .. 
TYPE "V" CAPACITORS 

Nominal Peak 
Capacity (pF) With-

standing Air 
Cat. No. Max. Min. Plates L±%Z" Voltage Gap 

Printed Circuit Mounting 
Type "V" Capacitors-Single Section 

193-0004-005 13 1.4 8 3%4" 650 .010" 
193-0006-005 20 1.7 12 1716" 650 .010" 
193-0008-005 27 2.0 16 2%2" 650 .010" 
193-0010-005 34. 2.2 20 5'l'64" 650 .010" 

Capacitors with .016" air gap avaiiable as specials. 

Nominal Peak 
Capacity (pF) With-

standing Air 
Cat. No. Max. Min. Plates L±Y32" Voltage Gap 

Panel Mounting 
Type "V" Capacitors-Single Section 

193-0004-001 13 1.4 8 3%4" 650 .010" 
193-0006-001 20 1.7 12 2Y32" 650 .010" 
193-0008-001 27 2.0 16 %" 650 .010" 
193-0010-001 34 2.2 20 5%4" 650 .010" 

Capacitors with .016" air gap available as specials. 
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------
KEMET'" CAPACITORS ------

KEMET® TANTALUM CAPACITORS 
• Complete Line for all Industrial, Military, and Commercial Applications 

• Available to MiI-C-39003 (Styles CSR23, CSR13 & CSR09) • National Sales & Distribution Network 

KEMET J-Serie. KEMET Wet Tantalum Capacitors 

Series Description & Features Capacitance & Size Range Leads 
Request 

Voltage Range (Inches) Catalog 

Molded epoxy, polar, self insulating_ Ideal for commercial and 
industrial applications which do not require performance stand-

.1 - 220",F 
4-case sizes 

C ard. of hermetically .ealed capacitor •. Precision dimensions 6-50VDC .138 x .390 to Axial F-2622B 
suitable for automatic insertion equipment. Bullet shaped for .365 x .875 
positive polarity identification. 

Extended range molded sub-miniature sizes featuring extremely 
high capacitance-to-volume ratio. Dimensions and tight lead wire-

.0047 - 68 p.F 
3-case sizes 

D to-body concentricity permit automatic insertion by same equip-
6 - 50 VDC .100 x .290 to Axial F-2632A 

ment used for diodes and resistors. Suitable for decoupling; .190 x .530 
blocking, by-passing and filtering applications. 

Dip coated plastic encapsulation providing the widely recognized 
shelf and operational life performance characteristics inherent 

4-case sizes 
E in solid tantalum capacitors at prices competitive with conven- .1 -330p.F 

.175 x .350 to Radial F-2638C tional electrolytics. The dipped plastic case provides a tough 6-50 VDC 
barrier coating against moisture and shock and maintains preci- .400 x .750 
sion lead spacing. 

Popular military hermetic sealed A, B, C & D case solid tantalum 
capacitors conforming to all requirements of Mil-C-39003. De- .0047 - 330 p.F 4-case sizes 

J ~igned for miniaturized circuitry, they exhibit excellent stability, 
6-125 VDC .125 x .250 to Axia! F-1851D 

long life, extremely low DC leakage and D.F. over a wide tem- .341 x .750 
perature and frequency range. 

M A complete line of microminiature capacitors designed for use in 29-case sizes 
I 
C 

high density military, industrial and conSUmer circuits. Combines 
.0047 - 220 p.F .125 x .070 Axial 

R 
space saving advantages of .003 Mil MYLAR cases and KEMET's 2-100VDC x .040 to & F-2710B 

0 
reliabiltiy engineering to achieve outstanding performance. Avail- .475 x .374 Radial 

N 
able in a wide variety of case styles, sizes and lead configurations. x .150 

T 
A KEMET Wets are offered in three case sizes for use in circuits WN requiring the advantages of tantalum oxide dielectric plus maxi- 3-case sizes 

E T mum capacitance per unit volume. Product line includes KEMET 1.7 - 560 p.F .188x.453 Axial F-2732A 
T A Tl90 Series, MIL-C-3965C CL64 and CL65, MIL-C-39006B CLR65, 6-125VDC .281 x .641 

L extended range, and gel electrolyte capacitors. .375 x .766 
U 
M 

For a complete listing of KEMET capacitors, request Form F-2644 - KEMET Condensed Catalog. 

• UNION CARBIDE CORP.· MATERIAL SYSTEMS DIV. • COMPONENTS DEPT. 
P.O. Box 5928, Greenville, S. C. 29606 • Tel.: (803) 963~7421 • TWX: 81O-287~2536 
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KEMET® CAPACITORS ----

KEMET® PARYLENE FILM CAPACITORS 
• Ultra stable - available to 0 ±50 PPM/OC • Small size 

• Capacitance tolerance to 1/2% • Radial and axial leads 

• Compliance with Mil-C-55514 • Capacitance range of .001 to 1.0p.F 

Ideal for filters, timing, tuning, differentiating and integrating circuits, band pass and band elimination. 

STANDARD 

Case Capacitance 
Case Size (radial) 

Request Series Description 
Size ,uF 50VDC Height Length Thickness Catalog 

THE OUTSTANDING CHARACTERISTICS OF A .001-.01 .280 .500 .125 

THESE CAPACITORS ARE OBTAINED BY B .012-.039 .375 .500 .195 
UTILIZING THE UNIQUE PROPERTIES OF 
PARYLENE, AN ULTRA-THIN DIELECTRIC FILM C .047 -.1 .375 .600 .195 
DEVELOPED BY UNION CARBIDE CORPORA-

D .15 .375 .600 .295 
TION IN COMBINATION WITH SPECIALLY F-2274D 
DEVELOPED TH ERMOSETTI NG RESIN IM- E .22 .375 .750 .500 
PREGNANTS TO PROVIDE STABILITY AND 
PREDICT ABLE TEMPERATURE CHARACTER- F .33 &.47 .375 1.00 .600 

ISTICS IN A COMPACT SIZE. THIS DESIGN G .56 & .68 .375 1.50 .600 
FLAT PROVIDES THREE DIFFERENT TEMPERATURE 
KAP COEFFICIENT CHARACTERISTICS (-200 H .82 & 1.0 .550 1.50 .600 

±30, 0 ± 1 00, 0 ±50 PPM/°C) FOR PRE-
CISION MATCHING OF THE COEFFICIENT HERMETIC SEAL 
OF OTHER COMPONENTS WHERE PREDICT- +0.005 
ABLE DRIFT IS ESSENTIAL TO THE STABILITY -0.015 ±0.010 ±0.010 

OF THE CIRCUIT. KEMET FLAT KAPS ARE 
A .001 - .01 .375 .550 .170 AVAILABLE IN STANDARD AND NON-

STANDARD VALUES I N TOLERANCES TO B .012 - .039 .470 .. 550 .250 
±V2%. CLOSER TOLERANCES AND/OR SPE- F-2742 

CIAL CAPACITORS IN MATCHED GROUPS C .047 -.1 .470 .650 .250 

ARE AVAILABLE ON SPECIAL ORDER. 
D .12&.15 .470 .650 .350 

For a complete listing of KEMET capacitors, request Form F·2644 - KEMET Condensed Catalog . 

• UNION CARBIDE CORP. • MATERIAL SYSTEMS DIV. • COMPONENTS DEPT. 
P.O. Box 5928, Greenville, S. ·C. 29606 • Tel.: (803) 963-7421 • TWX: 810-287-2536 

eem/1971 See YELLOW SECTION for Local ,Offices, Phones 2425 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 
" 

KEMET® CAPACITORS ----

KEMET® MONOLITHIC CERAMIC CAPACITORS 
• Ideal for Bypass, Filtering & Coupling in Low Voltage and Transistorized Circuits 

• Designed, Manufactured & Tested to MiI.C·11015D & MiI·C·39014B 

• Capacitance Range from 10 pf to 3.3 JLF • Temperature Range - 55° to + 125°C 

K05 - CK05 - CKR05 K06 - CK06 - CKR06 K 12 - CK 13 - CKR 12 K 11 - CK 12 - CKR 11 K19 - CK14 - CKR14 

• 
10 - 100,000 pF 

Category 

Commercial 

MIL-C-ll015D 

Mll-C~39014B 
(To "R" 
(0.01 % / 1000 
hr.) Failure Rate 
level) 

*Ceramic Chip 

• 

II \ '\ 
\ 
\ 

I I \ 
\ 

1200 - 1.0 JLF 10 - 47,000 pF 10 - 10,000 pF 12,000 - 270,000 pF 

Voltage Request 
Designation Capacitance Range Range Size (max.) Leads Catalog 

KOI .25 - 1.0 JLF 50 .375 X .500 X .200 Radial 
K02 1.0 - 2.0 JLF 50 .375 X .690 x .200 Radial 
K05 10 pF - .056 JLF 50-200 .200 x .200 x .100 Radial 
K06 i 200 pF - 1.0 JLF 25-200 .300 x .300 x .100 Radial 
Kll 10 - 10,000 pF 100 .100 x .170 Axial 
K12 10 pF - .027 p.F 50-100 .100 x .250 Axial F-2724B 
K13 .012 -.5 p.F 50-100 .200 x .500 Axial 
K19 .012 - .1 p.F 100 .140 x .400 Axial 
K20 .25 - .5 p.F 50 .260 x .495 Axial 
K21 .5 - 1.0 p.F 50 .260 x .690 Axial 
K22 1.0 - 2.0 p.F 50 .350 x .690 Axial 

CK05 10 - 100,000 . 50-200 .200 x .200 x .100 Radial 
CK06 . 1200 - 1,000,000 pF 50-200 .300 x .300 x .100 Radial 
CK12 10 - 10,000 pF 50-100 .100 x .170 Axial 
CK13 5600 - 47,000 pF 50-100 .100 x .260 Axial F-2724B 
CK14 12,000 - 270,000 pF 50-100 .150 x .400 Axial 
CK15 100,000 pF - 1.0 p.F 50-100 .265 x .520 Axial 
CK16 470,000 pF - 3.3 JLF 50-100 .370 x .720 Axial 

CKR05 lQ- 100,000 pF 50-200 .200 x .200 x .100 Radial 
CKR06 1200 - 1,000,000 pF 50-200 .300 x .300 x .100 Radial 
CKR11 10 - 10,000 pF 50-100 .100 x .170 Axial 
CKR12 5600 - 47,000 pF 50-100 .100 x .260 Axial F-2724B 
CKR14 12,000 - 270,000 pF 50-100 .150 x .400 Axial 
CKR15 56,000 - 1,000,000 pF 50-100 .. 265 x .520 Axial 
CKR16 470,000 - 3,300,000 pF 50-100 .370 x .720 Axial 

BX&NPO 10 - 330,000 pF 50-100 6 Chip Sizes - F-2731 

* For additional information regarding KEMET Solder Guard Ceramic Chips, see next page • 

UNION CARBIDE CORP.· MATERIAL SYSTEMS DIV. • COMPONENTS DEPT. 
P.O. Box 5928, Greenville, S. C. 29606 • Tel.: (803) 963-7421 • TWX: 810-287-2536 
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KEMET0 CAPACITORS 

KEMET@ HYBRID CIRCUIT CHIP CAPACITORS 
"SOLDER GUARD" CERAMIC CHIPS COPPER COUNTER ELECTRODE 

TANTALUM CHIPS 
HIGH TEMPERATURE CAPABILITY 
• ASSEMBLY TEMPERA,JURES TO 300°C 

A NEW GENERATION CERAMIC CHIP CAPACITOR 

WITH A UNIQUE COPPER BARRIER LAYER IN THE 

END METALLIZATION THAT PREVENTS SILVER 

LEACHING OR SCAVENGING DURING SOLDER 

REFLOW ASSEMBLY OPERATIONS. 

• CONTINUOUS OPERATING TEMPERATURE TO 115°C 

MAXIMUM VOLUMETRIC EFFICIENCY 

ECONOMICAL 

0.1 TO 100 iLF, 4·50 VDC 

Capacitance (pF) 
T411 SERIES 

Voltage Actual 
Series VDC Size Capacitance 

100 - 2700 10- 120 100 
4·50VDC 

0805 
100 - 6800 10- 150 50 

!iii 0.10 - 6.8 iLF 

B .180 .250 .070 0.47 - 15 iLF 

1006 
10 - 5600 10- 150 100 

CI 10 - 15,000 10- 270 50 C '.180 .310 .100 1.0 - 33 iLF 

D .180 .310 .150 2.2·68 iLF 
1210 

100-18,000 47 - 470 100 
bI 100·39,000 47- 680 50 T421 SERIES 

1806 
820·18,000 10 - 390 100 C 820 - 39,000 10 - 470 50 A O. 1 0 - 4.7 iLF 

1000 - 47,000 220 - 1000 100 Id 
B .105 0.33 - 10 iLF 

1813 
1000 - 100,000 220 - 1800 50 C .140 0.68 - 33 iLF 

15,000 - 180,000 470 - 3900 100 bd 
D .145 2.2 - 68 iLF 

2224 
15,000 - 330,000 470 - 5600 50 E .150 4.7 - 100 iLF 

For a complete listing of KEMET capacitors, request Form F·2644 - KEMET Condensed Catalog . 

• UNION CARBIDE CORP •• MATERIAL SYSTEMS DIV. • COMPONENTS DEPT. 
P.O. Box 5928, Greenville, S. C. 29606 • Tel.: (803) 963-7421 • TWX: 810-287-2536 
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HIGH VACUUM VARIABLE CAPACITORS 

KILOVAC, leading manufacturer of high voltage vacuum 
relays, PENTA power tubes and DOW-KEY coaxial relays, now 

offers a line of high voltage vacuum variable capacitors for 
the most demanding applications. The use of a high vacuum 

as dielectric in variable capacitors results in a component 
with unique characteristics, particularly suited to applica

tions in high power radio frequency circuits. The maximum 

capacitance that can be provided in a single unit is normally 

TYPE KVC-1/S1 

Capacitance Range, pF 7-1000 

Maximum RF Voltage (Peak), kV .3.0 (1) 

Maximum RF Current (to 27 MHz), A 40 

Overall Length (Max.) In. 7.81 

Overall Diameter (Max.) In. 3.08 

Tuning Shaft Turns 18 

Diameter of Shaft (Max.) In. 0.50 

Length of Shaft (Nom.) In. 0.75 

Cooling Natural 

Maximum Ambient Temperature, °C. 55 

Net Weight (Approx.), Lbs. 2 

(ll 6.0 kV below lOO pF 

a few thousand picofarads. The high dielectric strength and 
freedom from environmental factors, such as dust and 

humidity, give the vacuum capacitor a far higher voltage 
capability than air dielectric capacitors of similar size. 

Vacuum capacitors have frequently been used to replace ex
isting air dielectric ~apacitors many times their size, with 
the additional benefit of greater reliability. 

(Manufactured under license from E.E.V. Co. Ltd.) 

KVC-2/S1 KVC-4/S1 KVC-7/S1 

5-500 50-2000 3-30 

5.0 8.0 15.0 (2) 

40 75 20 

5.94 10.31 4.12 

2.38 5.13 1.28 

19 33 22 

0.25 0.50 0.25 

0.40 0.75 1.0 

Natural Natural Natural 

55 55 55 

1.5 6 0.25 

12) 25.0 kV at 3 pF 

IF YOU HAVE AN APPLICATION PROBLEM, WE WOULD LIKE TO DISCUSS IT WITH YOU. 

2428 

P. O. Box 4422/ Santa Barbara, California 93103 
Telephone (805) 684-4560 • TWX 910/336-1141 

Kilovac Vacuum Relays • Penta Power Tubes • Dow-Key Coaxial Relays 
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SEC. 1500 • CAPACITORS 

"Designed for Application" ® CAPACITORS 
No. 25000 miniature, precision, high Q variable air dielectric capacitors with 
high reliability are machined from solid bars of extruded brass. Knob or 
screw·driver adjust from Ihe fronl. Single hole mount, mounl with two 
screws, or with tabs. 0.010" air gap. 350V. 21 plate 25035 is 4.0 to 35.8pf. 
0.75CY' x 0.562" x 23/32"L. 

No. 20000 Ceramic end plate 1·3/16" x 1-5116"_ Silver plated plales. 0.015" air 
gap - 600V. peak or 0.045" air gap - 1400V. peak. 
20005 2.D-4.5pf. 600V. '/."L-20100 5.2-111pf. 600V. 1V2"L 
20904 2.5;3.8pf. 1400V. W'L-20935 6.7-39.5pf. 1400V. 2Vs"L 

No. 22000 Ceramic end plale 1-1/16" x 1-7116". Single bearing or double 
bearing. Air gap 0.020"-800V. peak or 0.060"-2000V. peak: 
22006 2.8- 7.5pf. 80OV. lVs"L-22200MK 11-207pf. 80OV. 2-9116" 
22910 4.1-12.5pf. :lOOOV. lW'L-22950MK 8.5-57.0pf. 2000V. 3"L 

No. 23000 Ceramic end plale 1-7/16" x 1'12". Single bearing or double bearing. 
Single or dual section. Balanced or inline rotor. Air gap 0.02CY'-800V. peak 
or 0.060"-2000V. peak. 
23907MKY 3.5-7pf. 2000V. 1-9/16"L-23140MK 10-146.5pf. 80OV. 2'1a"L 

No. 26000 Ceramic end plate 15116" x 1-7/32". Silver plaled plates. 0.015" 
air gap - 6OOV. peak or 0.045" air gap- 1400V. peak. 
26010 2.9-11pf. 600V. ~s"L-26100 5.5-109pf. 600V. 1-9116"L 
26910 3.3-11pf. 1400V. l1fs"L-26935 6.8-39.5pf. 1400V. 2-3116"L 

No. 28000 Straight line capacity or No. 29000 straight line frequency. Double 
ceramic end plates 1-9116" x 1-11116". Double bearing. Single or double 
section. Balanced or in line rotor. Air gap 0.022"-B50V. peak, 0.040"-1350V. 
peak or 0.066"-2250V. peak. 
28227MKW 16-227pf. 1350V. 4-1116"L-29025KM 3.9-23.3pf. 850V. 1-9/16L 

No. 19000 Ceramic insulators. Cross section 1-9116" x 1-11116". Double bearing. 
Air gap 0.022"-8S0V. peak, 0.040" - 1350 V. peak or 0.066" - 2250V. peak. 
Single section. Tapped mounting brackets. 
19335 14.7-339pf. 850 V. 2%"L-19950 11.6-60pf. 2250V. 2W'L 

·No. 15000 N1:UTRAIo.IZING CAPACITORS; Parallel discs or concenlric 
cylinders. 15011 Disc 3.5pf. at 0.4" gap to 18pf. at 0.04" gap. 
15005 Cylindrical Capacitor - 3.5pf. to 16.2pf. - 4000V. ~eak. 
15006 Cylindrical CapaCitor - 3.2pf. to 9.7pf. - 6000V. peak. 

No. 11000 TRANSMITTING CAPACITORS. 1611 or 48/1 ratio center gear 
drive. Ceramic inSUlation. Air gap 0.077"-3000V. peak or 0.176"-6000V. peak. 
Polished aluminum plates 0.04CY' thick. Dual section. 
11035 5.3-34pf. 3000V. 5-7116"L-ll090 10-93pf. 3000V. 7%"L 

No. 12000 TRANSMITTING CAPACITORS. Rigid, heavy channeled alumi
num end plates. Ceramic insulation. Single or dual section. Air gap 0.077"-
3000V. peak or 0.176"-6000V. peak. Polished aluminut11 plates 0.040" thick. 
Unpolished pldtes available for 3000V. gap. . 
12536 9.7-28pf. 6000V. 4"L-12515 16-ISOpf. 3000V. 5W'L 

No. 04000 BALANCED TRANSMITTING CAPACITORS. III right angle center 
gear drive. Adjustable drive angle for sloping panel. Sturdy cast aluminum 
frame. Ceramic insulation. Air gap 0.077"-3000V. peak. 0.171"-6000V. peak 
or 0.26S"-9000V. peak. Polished plates. 

No. 16000 TRANSMITTING CAPACITORS. Ceramic insulation. Air gap 
0.077"·3000V. peak, 0.171"-6000V. peak or 0.265"-9000V. peak. Polished alumi
num plates 0.050" thick. Single or dual section. 
16550 13-52pf. 6000V. 3o/s"L-16530 45-297pf. 6000V. 12'12"L 
16559 11-65pf. 9000V. 6W'L-16512 40-128pf. 9000V. l1'12"L 

NEW James Millen Mfg. Co., Inc. 

ENGINEERS' GUIDE 

TO CAPACITORS 

"Special" and Standard 
CAPACITOR CATALOG flll'lll~ 

"j,;".1L';:,>?J.:;k.";~~~ri 

JAMES MILLEN ~. MFG. CO., INC. 
MAIN OFFICE \Sl AND FACTORY 

150 EXCHANGE ST., MALDEN, MASSACHUSETTS, U. S. A. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2429 
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e::...' •• MIDWEC CORPORA liON 

~~ 
Subsidiary of Southwestern Research Corporation 

P.O. BOX 417 SCOTTSBLUFF, NEBRASKA 69361 

® Telephone 308-632-4127· TWX 910-627-0061 

Case Cap. Range 
Type Configuration Style (MFDS) 

Volt Range Size Range 
(yDC) (Inches) GENERAL NOTES 

MYLAR FOIL 
3 =4 F= 0 Plastic .001 to 2.00 100 to 1000 .156 x .500 to 

Wrap & Fill 1.609 x 3.000 Capacitance Tolerance: Standard tolerance is ±5%. 
All types available in ±20%, ±10%, ±3%, ±2%t 

G -i f-
and ±1 %. The capacitance shall be measured a 

3F 
1000 cps at 25°C for values up to and including 5.0 
mfd. Values larger than 5.0 mfd shall be measured at 

Plastic . 001 to 2.00 100 to·SOO .125 x .250 x .500 to 60 cps and 25°C • 

3FR 0 R Wrap & Fill .984 x 1.937 x 3.000 
Dissipation Factor: Less than O.SO% when measured 
at 1000 cps and 25°C for values up to and including 
5.0 mfd and SO cps for values larger than 5.0 mfd 

3X =1 r=8 Plastic .010 to 5.00 up to 100 .117 x .406 to 
60 cps and 25°0. 

Wrap & Fill .812 x 1.812 
Insulation Resistance: Greater than 100,000 meg· 

B ===j f= 
ohm·microfarads after a 2·minute electrification at 

3XF rated voltage and 25°C, but the I.R. need not exceed 

Plastic .010 to 5.00 up to 100 .075 x .149 x .437 to 
200,000 megohms. 

3XFR 0 R Wrap & Fill .625 x .900 x 1.812 
Dielectric Strength: Twice rated voltage for 60 sec· 
onds at 25°C, thru a current limiting resistance of 
100 ohms per volt. 

301 Plastic .0001 to .33 up to 100 .140 x .500 to Temperature Range: May be operated at rated 

3Xl =1 r=8 Wrap & Fill .500 x .500 voltage from -55°C to +85°C and +1250 C with 
50% derating. 

elM Plastic .0068 to 1.00 50 to 300 .172 x .437 to ===4 f== 0 Wrap & Fill .548 x 1.562 

E3F ====1 rtJ Epoxy .001 to 2.00 100 or 200 .160 x .240 x .420 to 
.560 x .720 x 1.950 

E3FR 0 0 Epoxy .0010 to 1.00 100 or 200 .095 x .265 x .375 to 
.295 x 1.100 x 1.785 

E3XF G R91 
.170 x .290 x .550 to 

Epoxy .0082 to 2.00 upto 100 .560x .720 x 1.250 

E3XFR .095 x .265 x .375 to 
.250 x .890 x .985 

P3 ~O =4 Phenolic .001 to 2.0 100 to 600 .250 x .625 to 

P3P I ~O 
1.00 x 2.0 

H3G =1 F= @ 
Hermetic .001 to 2.00 100 to 600 .173 x .687 to 

H3GS Seal 1.00 x 2.812 

~tr 

H3 =1 F= 0 Hermetic .001 to 2.00 100 to 600 .173 x .750 to 

H3S Seal 1.00 x 2.875 . . It . 
Capacitance Toferance: Standard tolerance is ±5%. 

POLYSULFONE·FOIL 
Also available in ±20%, ±1O%, ±3%, ±2%, and 
±1 %. Capacitance shall be measured at 1000 Hz. 
and 25°C. 

B ===4 f== 0 Plastic .001 to 2.00 100 .218 x .562 to Dissipation Factor: Less than 0.2% when measured 
Wrap & Fill . 875 x 1.687 at 1000 Hz. and 25°C . 

Insulation Resistance: Greater than 50,000 megohm· 
mlds ~ter a 2·minute electrification period at rated 

=1 
voltage and 25°C. I.R. need not exceed 100,000 meg· 

HB F= @ ohms. Higher I.R. is available upon special request. 
Dielectric Strength: Twice rated voltage for SO sec· 

Hermetic .001 to 2.00 100 .193 x .750 to onds at 25°C through current limiting resistance of 

HBS Seal 1.000 x 1.875 100 ohms· per volt, when applied terminal to terminal . II . and terminal to case . 
Life Test: 500 hours at 125% of rated voltage and 
150°C. 

=1 @ 
Humidity Resistance: Meet or exceed requirements 

HBG ~ of MIL·C·19978B for H8, H8S,. H8G, H8GS, MIL·C· 
Hermetic .001 to 2.00 100 .193 x .S87 to 27287 for Type 8. 

HaGS Seal 1.000 x 1.781 Temperature Range: May be operated at rated . If '¥ . voltage from -55°C ·to +1500 C with no derating. 
Construction: Extended fall winding, polysulfone 
dielectric. 
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Case Cap. Range Volt Range Size Range 
Type Configuration Style (MFDS) (VDC) (Inches) GENERAL NDTES 

POLYSTY~ENE.FOIL Capacitance Tolerance: Standard tolerance is ±5%. 
Also available in ±20%, ±10%, ±3%, ±2%, and 
±l %. The capacitance shall be measured at 1000 

4 Plastic .001 to 1.000 100 to 600 . 187 x .500 to Hz. and 25°C . 

-===4 1== 8 Wrap & Fill 1.187 x 2.125 Dissipation Factor: Less than 0.1 % when measured 
at 1000 Hz. and 25°C. 
Insulation Resistance: 500,000 megohm·microfarads 

8 =1 ~ 
after a 2 minute electrification period at rated 

4F voltage and 25°C. The I.R. need not exceed 500,000 

Plastic .001 to 1.500 100 to 600 .125 x .250 x .500 to ~i~~~~m~ Strength: 200% of rated voltage for 60 4FR 0 j \ 
Wrap & Fill .812 x 1.250 x 2.125 

seconds at 25°C thru a current limiting resistance 
of 100 ohms per vall. 
Life Test: 250 hours at 140% of rated voltage and 
85°C. 

H4 Temperature Range: May be operated at rated 

Hermetic .001 to 1.00 up to 100 .193 x .750 to 
voltage from - 55°C to + B5OC. 

=i I==@ Temperature Coefficient: -120 parts per million 

H4S Seal 1.00 x 2.125 per DC, ±20 PPM. 
Dielectric Absorption: Will not exceed 0.1% when 
measured at 25°C. 

Capacitance Tolerance: Standard tolerance is ±5%. 
Also available in ±20%. ±100/0, ±3%, ±2%, and 
±1 %. The capacitance shall be measured at 1000 Hz 
at 25°C. 
Dissipation Factor: Less than .05% when measured 
as above. 
Temperature Coefficient: H44A ~ ±20 PPM/DC 

H44B :;; ±40 PPM/DC 
Insulation Resistance: 1,000,000 megohm·microfar· 

H44A ads following a 2 minute electrification at rated 
voltage and 25°C. I.R. need not exceed 1,000,000 

=9 I==@ Hermetic .01 to 1.00 up to 100 .312 x .875 to megohms. 250,000 meg. mfd. at B5°C. 

H448 Seal .750 x 2.375 Dielectric Strength: Twice rated voltage for 60 
seconds at 25°C through a current limiting resis~ 
tance of 100 ohms per volt. 
Temperature Range: May be operated at rated 
voltage from -55°C to + B5°C. 
Life Test: 250 hours at 140% of rated voltage and 
85°C. 
Humidity Resistance: Meet or exceed requirements 
of MIL·C·272B7. 
Construction: Extended foil winding, polystyrene 
dielectric, hermetically sealed case. 

POLYCARBONATE·FOIL Capacitance Tolerance: Standard tolerance is ±5%. 

6 =i Plastic .001 to 1.00 50 to 200 .125 x .437 to 
Also available in ±20%, ±10%, ±4%, ±3%, 

1== 0 ±2%, and ±1%. Capacitance shall be measured 
Wrap & Fill .812 x 2.375 at 1000 Hz. and 25°C. 

6F B ---c==J-
Dissipation Factor: Less than 0.20% when measured 

Plastic .001 to 1.00 100 or 200 .062 x .137 x .437 to 
at 1000 Hz. and 25°C. 

6FR 0 i==l Wrap & Fill .625 x 1.100 x 2.375 
Insulation Resistance: Greater than 200,000 meg· 
ohm·mfds following a 2 minute electrification period 
at rated voltage or 500 VDC: whichever is less: and 

E6F -CJ-- El Epoxy .001 to 1.00 up to 100 .160 x .240 x .420 x 
25°C. I.R. need not exceed 500,000 mefiohms. 
Dielectric Strength: Twice rated va tage for 60 

.560 x .720 x 1.950 seconds at 25°C, thru current limiting resistance of 

P6 --c:::::r-- (;) Phenolic .001 to 1.00 50 to 200 .250 x .500 to 100 ohms per volt. 
Shall not exceed 0.5% (Ref. 1.000 x 2.437 Dielectric Absorption: 

H6 MIL·C·19978B). 
Life Test: 250 hours at 140 % of rated voltage and 

===i 1== @ Hermetic .001 to 1.00 up to 100 .193 x .562 to +1250 C. 

H6S Seal 1.00 x 2.00 Temperature Range: May be operated at rated 
voltage from - 55°C to + 125°C. 

METALIZEO MYLAR Capacitance Tolerance: Standard tolerance is ±5%. 

7 =====C==:J= G Plastic .0047 to 10.00 100 to 600 .125 x .437 to Also available in ±20%, ±10%, ±3%, ±2%, and 
Wrap & Fill 1.187 x 2.250 ±1 %. Capacitance sha II be measured at 1000 Hz. 

and 25°C for values up to and Including 5.0 mfd. 

7F 8~ 
Larger values shall be measured at 60 Hz. and 25°C. 

Plastic .0050 to 12.00 100 to 600 .125 x .187 x .437 to Dissipation Factor: Less than 1.0% when measured 

7FR ~ r:=J Wrap & Fill 1.218 x 1.750 x 2.00 as specified above. 
Dielectric Strength: Twice rated voltage for 60 sec· 

7X -c:::J-0 
onds at 25°C: thru a current limiting· resistance of 

.218 x .468, to 
100 ohms per vall. 

7XF c=J-8 Plastic .10 to 22.00 up to 100 .937 x 1.750 Insulation Resistance: 30,000 megohm·microfarads 
Wrap & Fill .140 x .218 x .468 to 

following a 2 minute electrification period at rated 
voltage and 25°C. I.R. need not exceed 30,000 7XFR c=JO .733 x 1.062 x 1.812 megohms. 
Life Test: 500 hours at 140% of rated voltage and 

E7F --c:r- El Epoxy . 005 to 6.00 100 to 600 .160 x .240 x .420 to B5°C . 
.560 x .720 x 1.950 Humidity Resistance: Meets or exceeds requirement 

H7 of MIL·202C method 103A. 

@ Hermetic .0047 to 10.00 100 and 200 .173 x .625 to Temperature Range: May be operated at rated 

H7S ===l 1== Seal 1.00 x 2.250 voltage from -55°C to +850 C and to +125°C 
with ,50% derating. 

METALIZED POLYCARBONATE 
12 Plastic .01 to 10.00 up to 100 .171 x .437 to ==l 1== 8 Wrap & Fill 1.00 x 2.25 CapaCitance Tolerance: Standard tolerance is ±5%. 

12F 8~ 
Also available in ±20%, ±lO%, ±3%, ±2%, and 

Plastic .01 to 10.00 iip to 100 .109 x .234 x .437 to ±I %. Capacitance shall be measured at 1000 Hz. 

12FR 0 l==I Wrap & Fill 1.00 x 1.125 x 2.25 and 25°C for values up to and including 5.0 mfd. 
Larger values to be measured at 60 Hz. 

H12 
Dissipation Factor: Less than 0.50% when measured 
as specified above. 

=i 1== @ Hermetic .01 to 10.00 up to 100 .173 x .625 to Insulation Resistance: Greater than 75,000 megohm. 

H12S Seal 1.00 x 2.312 microfarads after a two·minute electrification period 
at rated voltage and 25°C. I.R. need not exceed 

12X -c:::J-0 
150,000 megohms. 

.218 x .468 to Dielectric Strength: 200% of rated voltage for 60 

12XF Plastic .10 to 20.00 up to 100 .937 x 1.750 seconds at 25°C thru a current limiting resistance 

c=J-8 Wrap & Fill .140 x .218 x .46B to 
of 100 ohms per volt. . 

12XFR .703 x 1.031 x 1.750 Temperature Range: May be operated at rated 

c::=J Q 'voltage from -55°C to +125°C. 
Life Test: 250 hours at 140% of rated voltage and 

H12X @I Hermetic 
B5°C. 

=i 1== 
.10 to 20.00 up to 100 .233 x .625 to 

H12XS @' I Seal 1.00 x 2.125 

eem/1971 See YELLOW SECTION for Local OffIces, Phones 2431 
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Monolithic 
Dielectrics 

----- fnc. 

INTRODUCTION 
MOl offers.a truly solid-state capacitor featuring monolithic construc
tion which is inherently impervious to moisture and contamination 
- yet without space and cost consuming exterior encapsulation. 

GENERAL SPECIFICATIONS 
MIL Specifications: Meets applicable portions MIL-C-l1015 and 
MIL·C-39014 
Working Voltage: 25/50/100/200 VDC 
Insulation Resistance: 1000 megohm-mfd or 100,000 megohms @ 
25°C and VDCW (+ 10 for 125°C) 
Flash Test: 3 X VDCW below .1 mfd, 2.5 X VDCW .1 mfd and above 
(5 sec @ 25°C, 50 ma max.) 

Rll .050 .040 
R13 .075 .045 
R13 .075 .045 
R15 .080 .050 
R15 .080 .050 
RIG .100 .050 
RIG .100 .050 
R23 .150 .050 
R23 .150 .050 
R25 .170 .065 
R25 .170 .065 
R27 .190 .065 
R27 .190 .065 
R29 .180 .080 
R29 .180 .080 
R31 .270 .080 
R31 .270 .080 

S41 .125 .095 
S41 .125 .095 
S43 .175 .125 
843 .175 .125 
S45 .197 .180 
S45 .197 .180 
S47 .225 .210 
S47 .225 .210 
S49 .390 .425 
S49 .390 .425 

L64 .350 .095 
L64 .350 .095 
L68 .395 .145 
L68 .395 .145 
L72 .595 .185 
L72 .595 .185 
L76 .585 .298 
L7G .585 .298 

Monolithic ---Dielectrics - Inc. -2432 

A new breakthrough in the state-of-the-art enables MOl to provide 
capacitance ranges previously unattainable in comparable sizes and 
cha racteri stics. 

Life Test: 2 X VDCW @ 125°C, 1000 hrs 
Electrodes: .015 min silver band-width standard except Rll band 
.005 min.; Gold, Palladium-Silver, Paliadium·Gold and Platinum·Gold 
also available 
Inspection Sequence: 
1. Capacitance 3. Insulation Resistance 
2. Dissipation Factor 4. Flash Test 

.01 mfd 6800 pf 2700 pf 1000 pf 
.040 330 pf 330 pf 330 pf 330 pf 
.045 .015 mfd .012 mfd 3900 pf 1200 pf 
.045 560 pf . 560 pf 560 pf 560 pf 
.050 .027 mfd .015 mfd 4700 pf 1500 pf 
.050 680 pf 680 pf 680 pf 680 pf 
.050 .039 mfd .027 mfd .012 mfd 2700 pf 
.050 1200 pf 1200 pf 1200 pf 1200 pf 
.050 .056 mfd .047 mfd .022 mfd .01 mfd 
.050 2000 pf 2000 pf 2000 pf 2000 pf 
.065 .12 mfd .1 mfd .039 mfd .012 mfd 
.065 4700 pi 4700 pi 4700 pf 4700 pf 
.065 .15 mfd .12 mfd .056 mfd .015 mfd 
.065 5600 pf 5600 pf 5600 pf 5600 pf 
.065 .18 mfd .12 mfd .056 mfd .015 mfd 
.065 6800 pf 6800 pf 6800 pf 6800 pf 
.070 .27 mfd .2 mfd .1 mfd .033 mfd 
.070 .01 mfd .01 mfd .01 mfd .01 mfd 

.065 .12 mfd .1 mfd .056 mfd .012 mfd 

.065 4700 pf 4700 pf 4700 pf 4700 pf 

.065 .2 mfd .15 mfd .068 mfd .018 mfd 

.065 8200 pf 8200 pf 8200 pf 8200 pf 

.065 .47 mfd .33 mfd .22 mfd .047 mfd 

.065 .015 mfd .015 mfd .015 mfd .015 mfd 

.065 .56 mfd .47 mfd .27 mfd .056 mfd 

.065 .02 mfd .02 mfd .02 mfd .02 mfd 

.065 2.0 mfd 1.5 mfd 1.0 mfd .39 mfd 

.065 .08 mfd .08 mfd .08 mfd .08 mfd 

.070 .5 mfd .27 mfd .12 mfd .056 mfd 

.070 .015 mfd .015 mfd .015 mfd .015 mfd 

.070 .68 mfd .56 mfd .22 mfd .1 mfd 

.070 .027 mfd .027 mfd .027 mfd .027 mfd 

.070 1.0 mfd .68 mfd .47 mfd .12 mfd 

.070 .047 mfd .047 mfd .047 mfd .047 mfd 

.070 2.5 mfd 1.5 mfd 1.0 mfd .27 mfd 

.070 .1 mfd .1 mfd .1 mfd .1 mfd 



Monolithic ---

.040 .130 

.040 .175 

.040 .265 

.040 .325 

.060 .325 

.090 .325 

.040 .355 

.060 .355 

.040 .450 

.040 .600 

HOW TO ORDER 
100 

T 
WORKING VOLTAGE 

MOl 
SIZE 

HV42 
HV44 
HV46 
HV47 
HV50 
HV60 
HV63 
HV65 

*±7% 

.060 

.080 

.090 

.090 

.090 

.090 

.090 

.090 

.100 

.100 

R16 

25 = 25 VDC 
50 = 50VDC 

100 = IOOVDC 
200 = 200 VDC 

SIZE 
DESIGNATION 

Monol c_ -ielectrics = Inc. 
eem 1971 PAGES: 1-988 (Vol. 
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HIGH VOLTAGE MINIATURE 
CERAMIC CAPACITORS· 

L* W* ·T(MAX) 

.15 .15 .10 .01 mfd 2700 pf 

.18 .18 .10 .015 mfd 3900 pf 

.19 .19 .10 .018 mfd 4700 pf 

.19 .25 .10 .022 mfd 5600 pf 

.325 .325 .10 .027 mfd 8200 pf 

.405 .395 .10 .056 mfd .015 mfd 

.435 .395 .10 .068 mfd .018 mfd 

.535 .395 .10 .15 mfd .033 mfd 

tElectrodes: .015 max. silver-band-width 

.033 mfd .022 mfd 

.15 mfd mfd .10 mfd 

.33 mfd mfd .22 mfd 

.82 mfd mfd .56 mfd 

.82 mfd mfd .56 mfd 

.82 mfd .75 mfd .56 mfd 
1.2 mfd 1.0 mfd .82 mfd 
1.2 mfd 1.0 mfd .82 mfd 
1.33 mfd 1.2 mfd 1.0 mfd 
1.82 mfd 1.68 mfd 1.5 mfd 

W or N 103 

T T TEMPERATURE 
STABILITY 

W = ±15% max CAPACITANCE IN 
N = ±30ppm PICOFARADS 

max/oC The first two figures are 
- 55°C to 125°C significant, last digit 

specifies number of zeros 
to follow (103= 10,000 pf) 

330 pf 
560 pf 
680 pf 
750 pf 

1000 pf 
2200 pf 
2700 pf 
5600 pf 

M 

T 
TOLERANCE 
M = ±20% 
K = ±10% 
J =±5% 
G = ±2% 
F = ±1% 
D = ±.5 pf 
C = ±.25 pf 
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Film and Paper 
TYPE 231 (Polystyrene Film 
Extended Foil) - Designed for ap
plications requlrmg high insulation 
resistance, low dissipation factor and 
minimal dielectric absorption. Her
metically sealed. Available in standard 
tolerance of ±1% to ±20%. Can be 
provided to special close tolerance of 
±0.1%. 

TYPE 107 (Mylar and Foil) - De
signed for applications requiring a flat 
capacitance change with temperature 
from +15 to +65°C. Provides excep
tional electrical properties in the range 
of :-55° to + 125°C. Dissipation factor 
at room temperatu re less than 0.6%. 

{IfM?¥F%~~~' ----- ','," -----

TYPE 223 & 230 (Metalized My
lar and Metalized Paper/Mylar) 
- Self-healing property makes this her
metic unit suitable for the most strin
gent applications. Special capacitance 
tolerance of ± 1 % can be provided. 

-----4~i~~i~---------

TYPE 207 (Paper/Polyester Film) 
- Hermetically Sealed - Tem
perature range: -65°C to + 125°C. 
Available in B style- variations. Made to 
meet MiI-C-1997B character K. 

TYPE 216 (Polyester Film) Her
metically Sealed - Temperature 
range: -65°C to +125°C. Available 
in B style variations. Made to meet 
MiI-C-1997B. 

TYPE CPO SERIES (Paper & 
Foil) Approved to MiI-C-25. Her
metically Sealed. CP04, CP05, CPOB, 
CP09, CP25 through CP29, CP40, CP41, 
CP53, CP54, CP55, CP63, CP65, CP67, 
CP69, CP70, CP91. Wide range of ca
pacitances, voltages and circuits. 

Tantalum 

STYLE MCS (Mil Type CS12 and 
CS13) -' Miniature solid electrolyte 
hermetically sealed capacitor. AvailablE' 
in non-polar construction. Capacitance 
range: .0047 to 330 p.f. 

STYLE CSR 13 - Established relia
bility capacitor, manufactured to exact
ing military standards. Solid electrolyte. 
Meets or exceeds the requirements of 
Mll-C-39003A. Capacitance range: .0047 
to 330 p.f. Failure rate level l, M, P & R. 

STYLE TAK and TAK-H - (Mil 
Type CL64 and Cl65) A sintered anode 
gelled electrolyte miniature capacitor, 
operates under extreme environmental 
conditions and wide temperature ranges. 
CapaCitance range: 1.7 to 560 p.1. 

___ ~~ ............. m.h_.~h .......... .. 

STYLE MTAK - Subminiature ver
sion of TAK series. Offers all the 
advantages of TAK in a smaller con
figuraiion. Capacitance range: 3.3 to 
330 p.1. 

STYLE ACS - Solid eiectrolyte in 
metal can with epoxy end fill. Avail
able in both standard MCS and sub
miniature cans. Axial leads. Capacitance 
range: .0047 to 330 p.f. 
-,-.-.-.. ~,-.. ,- _._.-._----......... _.-

STYLE CMS and RMS - Sub
miniature solid electrolyte tantalums 
produced to same rigid specs and quality 
as our Mil types. Cylindrical (CMS) 
and rectangular (RMS) configurations
both epoxy-encapsulated. Rugged mylar 
cases. Axial or radial leads. From .001 

to 220 p.f':~:::==:=:&iiiI 
_____ • .., __ .. ____._ .. _. __ ..... ____ .... _ •• _. __ co 

STYLE NY55 (MIL-Style CL55) -
New metal-cased, wet sintered slug tan
talum capacitors, meeting Mll-C-3965 
requirements. High capacitance, 70 to 
2400 p.f; special orders to over 4000 p.f. 
10-150VDC. 

Capacitors 
Ceramic 

TYPE EK - An epoxy molded mono
lithic ceramic capacitor designed to 
meet MiI-C-11015/20B. CapaCitance 
range from 10 pf to 3.3 p.f. 

DECI-CAP - A subminiature mono
lithic capacitor with an epoxy molded 
envelope 0.100" diameter by 0.250" 
long. Designed to meet MiI-C-11015. 
Capacitance range 4.7 pf to 27,000 pf 
±10%. 

-.-.-.------!i:;I:;/.-, ''''''''''''''-''''''-' 

HY-CAP - Offers high capacitance 
range .01 mfd to 2.5 mfd ±20%. Volt
age 100 WVDC, no derating to 125°C. 
Designed to meet MiI-C-11015. 

Ii 

Ultra High Stability 

NYT-CAP - A high stability mono
lithic ceramic with a range of 4.7 pf 
to 4700 pt.: 4.7 pt to 220 pf case size 
0.1" dia. x 0.250" long. 270 pf to 4700 
pt, ±10%: 0.350" x 0.250" x 0.1". 

---.. -~- ..................... -..,. 

NYT-CHIP - A high stability mono-' 
lithic cerami,c chip capacitor. Chip di
mensions are as follows: 4.7 pf to 220 
pf: 0.170" x 0.065" x 0.070". 270 pf to 
4700 pf:0.2B" x 0.195" x 0.070". 

e 
Nyfronics,'nc. 
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Alumina Ceramics 
RMC's expanded capabilities in
clude the production of High Alu
mina substr~tes with a range of 
finishes suitable for both thick and 
thin film deposition. Flat plate and 
extruded rod shapes are available. 

Low Voltage Subminiatures 
For applications requiring com
ponents with higher capacitance 
values at lower voltages ratings, 
RMC lists: 
TYPES CM, SM, BT, or TA 

Temperature Compensating 
TYPE C or CG 
Type C DISCAPS are designed for 
appl~cations requiring a rating of 
1000 volts D.C. Where a SOO volt 
D.C. rating is adequate. Type CG 
can be specified. Both types meet 
or exceed EIA specifications and 
are ideal for VHF or UHF appli
cations. 

High K-High Voltage 
Maximum capacities combined 
with high voltage ratings are avail
in this line. Rated from 2000 to 
6000 VDC in ZSF or ZSU tempera
ture coefficients. Tolerances are 
±10%, ±20%, +80-20% or GMV. 
NEW! Additional ratings of 7%,10 
and 15 KV are now available for 
high voltage supply applications. 

THE STANDARD OF PERFORMANCE 
THROUGHOUT THE 

ENTIRE ELECTRONICS INDUSTRY 

SEC. lS00 • CAPACITORS 

DISCAPS 

Piezoelectric Ceramics 
RMC can now supply your re
quirements for a variety of Piezo
electric Devices. Radial mode 
resonators for filter applications 
and spark ignition devices are cur
rently available. 

T.C. High Voltage 
These components are suited to 
high frequency. corona free ap
plications .. Available in working 
voltages from 2000 to 6000 VDC 
in temperature coefficients of 
N-7S0, N-lS00 or N-2200. 

High Dielectric Constant 
The industry's broadest Une of 
high dielectric constant ceramic 
disc capacitors in wide capaci
tance ranges, select working 
voltages and tolerances. 
Featured are: 
TYPES B, JL, JF, 
JE, JK, BA, JG, BG 
Comp'lete specifications listed in 
detaIled RMC catalog. 

Magnacaps 
Designed for application in low 
voltage circuits, Magnacaps com
bine very high capacitances with 
small physical sizes. These com
ponents are available in 3, 12, 
16 and 25 volt ratings in wide 
capacity ranges. 
TYPES M3, M12, 
M16 and M25 

Specials 
Widest variety of special compo
nents for varied applications. Fea
tured are Type U, U.L. approved 
parts for both "Live Bypass" and 
"Across-the-line" applications, TC 
Soldering, Sparkcaps, and Low Volt
age "Chip" capacitors. For special 
requirements, contact RMC. 

Standard Mallory components are available from authorized Mallory distributors throughout the United States. 

eem/!97! 

RADIO MATERIALS COMPANY 
a division of P. R. MALLORY &: CO. INC. 

4242 w. Br)'D Mawr. Ch1cago, Dl1Do1s 60646, Telephone: 312·478·3600 

See YELLOW SECTION for Local Offices, Phones 

MAITORY 
2435 
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MUCON@SUBminiature CERAMIC CAPACITORS 
ULTRA-STABLE 

CK05 and CK06 Styles MU·CAPS ® CK12 thru CK16 Styles 
CKOS Style to 1200 PF. 
CK06 Style to 12,000 PF. N PO 

CKI2 Style to 330 PF ..... 160" l. x .090" Dia. 
CKI3 Style to 470 PF ..... 250" l. x .090" Dia. 
CKI4 Style to 3,300 PF ..... 390" l. x .140" Dia. ±.3%AC 

SOWVDC 
CKIS Style to 10,000 PF ..... 500" l. x .250" Dio. 
CKI6 Style to 56,000 PF ..... 690" l. x .350" Dia. 

-=====~~F==AX=IA=l== [it RADIAL //~ 
CK05 and CK06 

CK05 tool MF. at 50 WVDC 
to .01 MF. at 1 00 WVDC 
to .001 MF. at 200 WVDC 

CK06 to 1.0 MF. at 50 WVDC 
to.l MF. at 100 WVDC 
to .01 MF. at 200 WVDC 

THINLINE 
• RADIAL 

ID AXIAL 

Mucan's Thinline Capacitors are made of the 
following 16 different ceramic bodies for a 
broad choice of size and electrical properties: 

Temperature
Compensating 
Materials: 

Generai 
Purpose 
Materials: 

NPO NOaO NI50 
N220 . N330 . N450 
N750 N1400 N2400 
N3300 N4700 N5600 

LU'W_"AK. STABlE-K,HIGH-K & 
wide range of 

NARROW-CAPS® 

NARROW-CAPS are ..... 
designed for l/lO"i 
modular' spacing on;:;;,'· 
printed circuits, or for ({.::., 
cord wood applications. :;: 

SLIM .. CAPS ® 

Designed for applications which 
require capacitors slimmer than 
NARROW-CAPS. SLIM-CAPS are 
.065" wide x .065" thick max. Body 
lengths from .100"-.250" max. 

STANDOFFS 

i~ii' 
Standoffs are furnished in the shapes shown 
above, using anyone of the Mucon· temperature .. 
compensating bodies or general purpose bodies. 

MU·CAPS® 
QPL CK12 thru CK16 

to MIL-C-ll01S 

BX CHA"RACTERISTIC 
±150/0 A C. 

CKI2 to .01 MF ..... 160" l. x .090" Dia. 
CKI3 to .047 MF. . . . .250" l. x .090" Dia. 
CKI4 to .27 MF. . ... 390" l. x .140" Dia. 
CK15 to 1.0 MF... .. 500" l..x .250" Dia. 
CKI6 to 3.3 MF...' .690" l. x .350" Dia. 

SPECIFICATIONS 

Capacitance: 
Range: TEMP.-COMP. BODIES 

1/2 pf - 2200 pf . 
GEN. PURPOSE BODIES 
50 pf - 150,000 pf 

Voltages: 25 WVDC, SOWVDC, 
200 WVDC and 500 WVDC 

leads: Tinned Copper, Nickel or 
Dumet to Mll Spec. 

Shapes: Square, rectanguiQr, 
single or multiple element. 

SPECIFICATIONS 

Capacitance: 
Range: 5 pf - 100.000 pf 

Voltages: 10 WVDC - 50 WVDC 
Sizes: .095" max. wide x 1/4" 

max. long x .095" max. 
thick through 750 pf. 
values 5/16" max. long. 

leads: #26 Tinned Copper, Nickel 
or Dumet to Mil Spec. 

SPECIFICATIONS 

Capacitance 
Range: 1/2 pf - 20,000 pf 

Voltages: 50 WVDC 
Leads: #30 Tinned Copper, Nickel 

or Dumet to MIL Spec. 

RIBBON LEADS 

Size and specificati!?ns same as "ThinHne" 
capacitors shown above, except radial 
and axial tinned copper ribbon . leads, 
approximately .006" thick x 3/32" 
wide for units with max. size of .150" 
Qnd up; .045" wide for smaller units. 

CHIPS 
SINGLE LAYER 

D 
Sizes: ;030" Sq. and up 

Copacitance: SUPER-K Ceramic 150 PF. to 10,000 PF 
HIGH-K ..100 PF. to 5,000 
STABLE-K 50 PF. to 2,700 
lOW-VAR 20 PF. to 1,000 
TEMP. COMPo .. 1 PF. to 330PF. 

Electrodes: Normally silver. Other precious 
metols on ~equest 

Voltage: 50 WVDC 

MONOLITHIC MULTILAYER 

Sizes: From .050" x .050" x .050" 
to .610" x .310" x .0aO" 

Capacitance: STABLE-K Ceramic 10 PF. to 2 MF. 
NPO 1 PF. to .027 MF. 

Electrodes: Normally silver. Other precious 
metals on request 

Voltage: 50 WVDC 
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san fernando 
electric manufacturing company 

Specialis,s in capacilor design 

CERAMIC CAPACITORS 

RECTANGULAR AND 
TUBULAR STANDARDS 
CAPACITANCE VALUES 
from 5 pf to 1 00 mfd 
(stable-intermediate and Hi-"K") 
from 1 pf to .2 mfd (NPO) 
VOLTAGE: 25 to 500 VDC 
TOLERANCE: down to .25% 
TEMPERATURE RANGE: 
-55°C to +150oC 
meets or exceeds appl icable 
portions of =---: 
MIL-C-11015 
MIL-C-39014 

CHIPS FOR 
HYBRID CIRCUITRY 

CAPACITANCE VALUES 
from 5 pf to 2 mfd 
(medium "K" dielectric) 
from 1 pf to .2 mfd (NPO) 
VOLTAGE: 25 to 100 VDC 
TOLERANCE: down to .25% 
TEMPERATURE RANGE: 
-55°C to +125°C 

---'""'\m.I---

------~~-------

West-Cap Arizona 
Subsidiary of San Fernando Electric Manufacturing Co. 

HERMETIC CAPACITORS 

Metal Case 
with compression glass seals 
APPLICABLE MIL 
SPECIFICATIONS 
MIL-C-25 

• Paper-Foil 
• Meta I ized Paper 
• Mylar 
• Meta I ized Mylar 
• Polycarbonate 

West-Cap Division 
1501 First Street 

SEC. 1500 • CAPACITORS 

San Fernando, California 91341 
Phone (213) 365-9411 TWX 910-496-1535 

NEPTUNE CERAMIC CAPACITORS 

HERMETICALLY SEALED GLASS ENCLOSED TUBULAR 
. CAPACITANCE VALUES 

from 10 pf to .0018 mfd (NPO) 
TOLERANCE: 10"10 and 20% standard 
TEMPERATURE RANGE: -55°C to +1250C 
meets or exceeds appl icable portions of 
MIL-C-11015 
MIL-C-39014 

SUBMINIATURE RFI FILTERS 
VOLTAGE RATING: 
50,100.200 VDC-115 VAC 
OPERATING CURRENT: 
60 ma thru 15.0 amps 
OPERATING TEMPERATURE: 
-55°C to +125°C 

2201 East Elvira Road, Tucson, Arizona 85706 
TWX 910-952-1153 Data Phone (602) 294-2646 

ELECTROLYTIC CAPACITORS 

SERIES MAC Axial lead 
RATINGS: 2 mfd to 70,000 mfd 
from 3 VDC to 150 VDC 

MIL-C-14157C 
MIL-C-18312 

• Metal ized Polycarbonate 

SERIES WHC COMPUTER GRADE 
RATINGS: 200 mfd to 100,000 mfd 
from 5 VDC to 150 VDC. Voltages in excess 
of 150 VDC to 500 VDC on spec ia I order. MIL-C-19978 

Avai lable in a II capacitance 
values, voltages, and 
tolerances per appl icable 
MIL specifications 

"RAP-N-FIL" CAPACITORS 

CAPACITANCE VALUES 
from .001 mfd to 12 mfd 
VOLTAGE: 50 to 1000 VDC 
TOLERANCE: down to 1 % 
MYLAR: -55°C to +125°C 

• Polystyrene 
• Meta I ized Polystyrene 
• Teflon 
• Metalized Teflon 

(CTM style meets MIL-C-2 
POLYSTYRENE: -55°C to +850C 
METALIZED MYLAR: -55°C to +1250C 
MET ALIZED POLYCARBONATE: -55°C to +125°C 

SAN FERNANDO ELECTRIC II/IANUFACTURING COMPANY is qualified to Military Specifications listed. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2437 
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S&ElcfJf?Manufacturmu/Capacitors 
18800 Parthenia Street, Northridge/California 91324· (213) 349-4111 • TWX 910-493;-1252 

m~mf mlfWafm .... 
n~!mrn~m, 

17 SERIES - METALIZED MYLAR 
For circuits that lequire the ultimate electrj· 
cal properties Non Polar coupled with the 
smallest size over a .wide temp. range. 
• IR: SDK Meg X MFD Min. -+ 25 0 C 
• OF Less Than 1 % 1KHZ at + 25°C 
• Dielectric Strength: 200% of rated VDC 1 

Min. Max. , 
• Temperature Range: -55' C to + 125 c 
• Voltage versus Temp,: 100% rated Voltage 

to 100'" C 50% derating to -t 125 C 
• Capacity versus Temp.: -- 55' C to I 25 

C. -t 5% change; I 25 C to ! 85' C, 
;·3%. and +25" C to I 105 C. 17% 

change 
• Quality Control and Production Tests can· 

sist of 100% group A requirements of MIL 
C 18312 on hermetic seal style E and a/l 
tests except for moisture leak tests on 
styles W·U·R·N·B-D~ 

22 SERIES - METALIZED PDLYtARBONATE 
For circuits that require flat T.C., low losses 
small size over a wide temperature and Ire: 
q~ency range. Used in many wave filter, dis· 
Criminator and critical timing circuits. 
• IR: lOOK Meg X MFD Min. at -125 C 
• OF less than .3% measured 1KHZ at 25 C 

· ~~g~~~. ~tMi~th: Up to 200% of rated 

• Temperature Range: - 55" C to 1 105 C. 
v;.hl~n5 ,rboper!y encased will operilte to 

• Temperature Coefficient: from SS C to 
-l 25~ C, 1.5% max change; \ 25' C to 
-l 105~ C. - .7% max. change. 

• QC & Production Tests consist of 100% 
to group A requirements Mil C 18312 on 
hermetic seal style E and to all except 
moisture leak test on styles W·U·R·N·a.o. 

13 SERIES - POLYSTYRENE 
for the instruments that require long term 
stability. low leakage. minimum d\electr:c 
absorption. . 
Used in many critical computer tIming anj 
hybrid circuits. 
• Temperature Range: - 5S C to 85 C 
• IR: lOOK Meg :.-: MFO Min . 25 C 
• OF: .05% Max 1KHZ at ; 2S C 
• TC: 130 PPM, C· 20 PPM 
• Quality and, Production test consists of 

100% to group A level of Mil C 19978 en 
style E and all requirements except mOls, 
ture leak test on style R. 

10 SERIES - MYLAR fOIL 
for the instrument that requires high reli· 
ability, precise characteristics year after year. 
Used in many communication. telephone, 
tracking and test instrument devices. 
• T~mperature Range: - 55" C to ! 125 C 
• IR: SOK Meg X MFD Min. at + 25' C 
• Dielectric Strength: 200% ot rated VDC 

max. I Min. 
• OF less than .5% 1KHZ at 25 ' C 
• Temperature Coeffjcient: 

+5% change from -55" C to 1 25" C 
1~5% ehangefrom +25" eta·~ 85" C 
+ 9% change from +25' eta /·lOS" C 
/ 14% cnange from + 25" eta l' 125" C 

• QC and. Production Tests are 100% to 
group A of MIL C 19978 on hermetic style 
E and all tests except moisture leak reo 
qUirement style R. 

-..... ~. -_._--
rn3 

Wrap and Fill. round 

17. 
100 200 

CASE SIZES VDe VDe 
OIA lGTH. MfD MfD 

" 40 .001 .001 
17 40 .022 0068 
72 .40 039 027 
2J " 12 033 

.27 " 18 12 

.32 67 .so 22 
34 .83 68 33 
46 83 J9 

.28 97 .82 

.3' 97 15 47 
47 .97 " 41 117 20 82 
56 1.11 '.0 l' 
60 117 
65 1.68 100 40 .. 168 20.0 80 

22. 

MFO MFD 
50 100 

eASE SIZES vee VDe 
DIA. lGTH. MFO MFO 

.18 .40 .082 .039 

.21 .40 .18 .068 

.18 .54 .22 .082 

.24 .54 .33 .18 

.38 .54 .56 .2~ 

.24 .67 .25 

.29 .67 .68 ,27 

.32 .67 .75 .39 

.40 .67 1.0 .56 

.32 .111 1.5 .82 

.39 .83 2.0 1.0 

.41 .97 1.5 

.48 .97 

.38 1.16 '.0 

.45 1.16 5.0 2.0 

.50 Ll6 8.0 2.5 

.62 1.16 12.0 

.64 1.68 15.0 5.6 

.68 1.68 20.0 8.0 
1.06 1.68 50.0 12.0 

.44 1.78 

.675 1.78 

13. 

100 200 
CASE SIZES VDe voe 
DIA. lGTH. MfD MFD 
.280 .680 .001 001 
.280 .680 .01 .0068 
312 680 .022 01 

.312 .875 .033 .015 

.343 875 .039 .027 

.375 875 .05 .033 
468 .875 .082 .039 
406 1.0 1 047 

.468 1.0 .12 .05 

.437 1.25 .15 .068 

.so 1.25 .20 .1 

.S3l 1.25 21 .15 

10. 

100 200 400 
CASE SIZES VDC vec VOC 
OIA. LGTH MFO MFO MFO 

.156 .500 .DOI .001 
156 .500 .01 .0082 
203 .500.015.015 

400 
VDe 
Mf' 

001 
003] 
01 
027 
047 
O~ 6 
12 
18 

.22 
27 

.]1 
SO 

.56 
1.0 
:U 

MfD 
200 
'DC MfD 

.01 

.022 

.027 

.056 

.082 

.1 

.IS 

.25 

.27 

.39 

.47 

.56 

.68 
1.0 I., 

2.0 
'.0 

400 
VDe 
Mro 

.001 

00' ooa2 
01 

.015 
022 

.025 
OJ3 
039 

" 068 
082 

"0 
VDC 
Mro 

001 
0012 
0047 
0082 
01 
01' 
039 
047 

OlP 

l' 
fi':; 

l' 

• fD 
400 
we 
MfD 

.0041 

.01 

.015 

.027 

.047 

.056 

.1 

.12 

15 
.18 
.22 
.33 
.3' 
.S 
.68 

.75 

MJ 
VDC 
Mro 

.001 

.0033 
oa68 
032 
01 
01S 

" 027 
OJ] 
0J9 

.OS 

600 1000 
VOC voc 
MFO MrD 

.203 .625.022.022 .0068 
265 .. 625 .039 .021 .01 

.218 .750 .047 .03 .02 
296 .150 .032 .047 .022 
312 750 .068 .025 
281 875.1 .075 ·027 
315 .875 .15.1 047 
.35910 .22 .068 
50 1.0 .12 

.4061125 39 22 
4681250.47 .33 .15 
.6251.250.82 .47 
6091315 .56 .27 

.0047.001 

.0032 .0015 

.01 

.015 .002l 

.022 .01 

.027 .015 

.068 

.082 .047 

.1 

I' 

-_of 
.--~ .. : l1li' 

-'-'~1··- , 
" ~ ~ : 

Hermetically. s('aled. tubular 

m 
100 200 400 600 

CASE SIZES VDe VDC VDe VO:: 
CIA. lGTH. Mf' MfD MfD MfD 

.175 500 .022 .0068 .0033 .001 

.195 .500 ,039 .0082 0068 0049 

.235 500 .027 Ol 

.195 .625 .056 .0056 

.235 .625 .12 .056 .018 .01 

.312 .625 .18 .12 ·.047 
312 .750 .33 .18 .056 .015 

.40\l .750 .50 .27 .1 033 

.400 '" 68 .39 12 .047 
400 1.125 15 .68 .056 

.400 1.375 2.0 .1 

.500 1.375 '.0 I., .39 .IS 
562 1.375 .SO .18 
67 1.375 '.0 56 

.562 1.875 .20 82 39 
670 1.875 10.0 '.0 1.0 .56 

.750 1.875 120 '.0 LS .82 

CASE SIZES 
DIA. lGTH. 

.175.50 

.195.50 

.235.50 

.195.625 

.235.625 

.312.625 

.312.750 

.400.750 

.40 .875 

.50 .875 

Z2.E 
50 100 200 400 600 

voe VQe vae voe voe 
MFO MFO MFO MFO MFD 

.n33 .018 .0015 

.082 .039 .022 .0022 .001 

.12 .082 .01 

.18 .1 .033.027 

.56 .12 .056.033.0082 

.68 .27 .18 .056.022 
1.0 .50 .25 .082.027 

2.0 .56 .39 .1 .039 
.68 .18 .056 

3.0 1.0 .47 
5.0 2.0 .5& .25 .12 
6.8 .33 
8.0 3.0 1.0 .50 .18 

1.5 

.401.125 

.50 1.125 

.56~ 1.125 

.50 L375 

.56l1.375 

.6701.375 

.5621.875 

.6701.815 

.751.875 
1.0 1.875 

10.0 5.0 .27 
15.0 6.8 2.0 .82 .J3 
18.0 8.0 3.0 .50 
20.0 12.0 4.0 1.0 .56 
40.0 22.0 8.0 1.5 .82 

CASE SIZES 
OIA. lGTH. 

U< 

100 
VOl,; 
MfD 

.195 .75 

.195 .75 

.195 15 

.235 .15 
ll2 .75 

.400 87 
500 1.0 
562 1.12 
.562 1.375 

CASE SIZES 
OlA LGTH. 

195 .625 
195 .625 
235 .625 
312 .625 
312 750 

.312 .875 
400 .875 
400 1.125 
400 1.375 

.500 1.375 
562 1.375 
670 1.375 

.670 1.815 

.670 1.875 

.750 1.875 
10 1.875 

.0021 

.0039 

.0082 

.012 

. 022 

.06S 

.12 

.22 

.33 

IDE 

100 200 
vec VDC 
MFO·, MFO 

001 .001 
.015 .01 

.015 
027 

.032 .033 

.12 .047 

.15 .032 

.22 15 

.33 .22 
50 .33 

.56 47 

.90 
1.0 56 
1.25 82 
1.5 1.0 
2.0 1.5 

200 
vee 
MFD 

.0015 

.0018 

.0033 

.0068 

.015 
033 
.068 
.1 
.1.5 

400 
VDC 
Mro 

.001 
0047 
0068 
01' 

027 
047 

.068 
.1 

I' 
21 

.27 

.3' 
.56 
.82 

400 
VDC 
MfD 

.0015 

.0021 

.01 

.018 

.033 
068 
1 

SOO 
VDe 
Mro 

.001 
0015 

.0082 

.on 

.027 

.033 
068 
082 

12 
.1' 
3] 

.3' 

* 

~ 
Haml'ficallu, sealed. Trctanguim' 

17. 
100 200 400 600 

CASE SIZES vue VDe VDe <DC 
TK. W. lG. MFD MFD Mro .fD 

.12 34 .562 .082 .021 01 0047 
12 34 687 .12 '" .033 018 

.12 34 .812 Jl .10 .056 on 
22 34 937 .50 12 068 033 

.22 " 1.l25 .68 18 .1 047 
31 41 937 .82 .27 l' 068 
31 .41 1125 1.0 .39 18 .1 
31 41 1312 l' SO 27 12 
40 .57 1.125 20 " 39 10 
40 57 1.312 30 82 " 27 

.40 .57 1.562 LO " 33 

.40 57 1.812 so I.' 82 .39 
50 .65 1.562 20 10 .50 
.so 65 1.812 .56 
.so .65 2.062 '.0 I' " 50 .65 2312 30 .82 
.60 .80 2062 12.0 20 10 
.60 .80 2312 ISO SO 

22 • 

50 100 200 
CASE SIZES 
TK. WO. LG. 

VOC voe voe 
MFD MFD MFD 

.22 .34 .562 .39 

.22 .34 .687 .56 

.22 .34 .812 .82 

.22.34.9371.0 
22.341.125 

.039 

.056 

.18 

.39 

.3141.9372.0 .68 

.31411.1253.0 1.0 

.31.411.312 

.40 5111255.0 

.40571.312 2.0 

.40.571.5627.0 3.0 

7.0 

.015 

.056 

.082 

.12 

.18 

.39 

.50 

.75 

.82 
1.0 
1.5 

10.0 2.0 

400600 
vDe vee 
MFO MFD 

00&3.0047 
.015.01 
.022.015 
.033 .022 
.047.027 
056.03') 

.032 .056 

.12 .Oti8 

.18 .12 

.25 .15 

.33 .18 
.39 .25 
.47 .27 
.56 .33 
.68 .39 

.40.571.812 

.50.65156210.0 
50651.812 

.50.652.062 
50.652.312 

.60.802062 
3.0 .75 .50 
5.0 1.0 .75 

'The pictorial "G" style series 

displayed are not standard·; 

however depicts two popular 

methods of mounting features . 

Many mounting and terminal 

features can be designed and 

manufactured to your specifi

cations by request to our rep

resentatives or factory direct, 

without delivery delay. 

IMPORTANT NOTICE: THE NEW 

MINIATURE 50VDC AND lOOVDC 

SIZES IN OUR 22 SERIES IS A 

MAJOR SIZE REDUCTION IN 

METALIZED POLYCARBONATES. 
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SEC. 1500 • CAPACITORS 

S&EIc{j~ Manufactunng/Capacitors 
18800 Parthenia Street, Northridge,California 91324 • (213) 349-4111 • TWX 910-493-1252 

J" r-;~~ -------~ ... ~~ Axial \ RadJ = n w (UJ ~ ~ --- [ID [ill 
Wrap and Fill, rectangular Molded. radial leads Molded. axialleads. Epoxy Dip Case 

17W/17U ". "8 17D 

100 200 400 600 100 200 400 600 100 '00 400 600 100 200 400 600 
CASE SllES voc voc vac VDC CASE SIZE voc voc VDC vo:: CASE SIZES VDC VDC VDC VDC CASE SIZES VDC YOC YOC YOC 

l T W MFD MFD MFD MFD l T MfD MFD Mro MFD TK WD LG MFD Mro MFD MfD l T H Mro MfD Mro Mro 

.40 .12 .22 .022 0055 0033 OOl .3'35 095 295 039 Ol 0027 17 29 42 00l 00l OOl 001 39 .17 3S on Ol 0068 DOll 

.40 .17 .27 .039 027 Ol .004; 42 16 31 047 027 Ol? 0047 17 29 42 047 027 .01 0047 39 19 38 039 027 01 0047 

.54 .17 .28 .12 039 OLB DOS; 55 16 3l 12 033 022 Oil .17 .29 57 056 033 .012 006' 52 17 3S 082 047 015 0056 
54 'I 3Z 18 .1' 047 .01 55 19 .38 18 056 17 .29 57 I' 039 015 .0082 .52 Z6 45 LB 10 047 01 

.67 zs 38 .39 18 .056 01' 55 24 38 27 I' 047 23 35 .57 IS 047 018 .009 6S 23 42 n 12 056 01' 

.67 30 .42 so 27 .032 .015 55 30 .40 39 I 23 35 .57 ZI 08Z 039 01 6S zs 45 J9 IS DB' 015 

.83 .27 .38 .56 29 .1 033 68 19 .SO 68 29 42 57 J9 .15 .047 6S .35 " 5 27 I 
83 .42 so 58 .3') .18 .047 67 30 50 27 018 .29 .42 67 68 .27 .1 .015 81 27 43 56 027 
97 zz 35 .8Z 47 , 8Z 30 .70 .18 D.!3 39 .54 8Z 10 5 18 047 81 .42 60 " .39 18 047 
97 3Z 46 1.5 .68 zz 88 .Z5 50 10 39 39 .54 104 zo 68 .27 .95 37 .53 10 '50 

1.17 .34 .5 zo 8Z .33 I 1.0 .37 50 zo 68 27 056 .39 .54 119 zs 10 39 I os 38 .59 IS 68 .ZZ 
117 47 6S so IS .56 18 124 40 75 so IS " 18 " .7Z I" 54 IS 56 .1' 9S 46 66 Z7 
168 .47 " 8.0 zo .8Z 27 175 57 75 80 30 IS " " .7Z 175 100 40 10 5 115 34 55 08Z 
1.68 .50 .65 10.0 4.0 1.0 39 1.15 39 .60 zo 75 33 10 
168 65 .85 15.0 so IS 8Z 115 43 .65 30 10 39 I' 
168 .75 1.0 200 80 zo IS 

22W/22U ". "8 ZZD 

CASE SIZES so 100 ZOO 400 50 100 200 400 600 50 100 200 400 600 CASE SIZES 
L 

.40 

.40 

.54 

.54 

.54 

.67 

.67 

.83 

.83 

.97 

.97 
1.16 
US 
1.16 
1.68 
1.58 

T W VDC VDC voc VDC CASE SIZES vac VDC voc VDC vec CASE SIZES VDC VDC voc vec vec +.032 so 100 200 400 600 
MFO Mfa Mfa Mfa L T H Mfa Mfa MFD MFQ MFD T'HK. WDTH LGTH, OfD Mfa Mfa MfO MfD -.096 VOC VOC VOC VOC VDC 

.Il .22 .041 .CIB .01 .COI 
39S .09~ .295 .06B 01 .0058 .17 " 42 .1 ,041 .022 .01 T H MfO Mfa Mfa Mfa Mfa 

.15 .Z1 .25 .039 .022 .01 .0015 0033 

.13 .23 .Z1 .082 .027 .015 4Z 16 .31 .075 .047 .01 .oon 17 " 57 .Z2 .1 039 0Z2 .0068 .39 .1' .36 .068 .01 .01 .0022 0015 

.16 .ZB .39 .1 .047 .027 42 .18 .31 I .022 .0047 0022 Z3 36 57 J3 .22 082 047 .01 39 .18 .39 015 .0047 0022 

.21 .3Z .50 .1' .082 .041 55 .16 31 .1' .039 .018 .0047 " 4Z 57 .68 .ll I 018 .39 .23 .45 I a .022 01 

.18 ." .82 .15 .1 .055 .55 18 .31 ." .15 .056 .027 " 4Z 67 zs 027 .SZ .18 39 .18 .1' 033 .0047 

.ZZ .40 1.0 .39 .ZS .1' 55 185 38 .18 .058 29 4Z sz 10 75 .ll .068 sz .Z6 .45 .50 .Z2 .082 Oll .01 

.ZB .38 1.5 .56 .30 .15 .55 " 38 .50 Z2 .082 .039 01' 39 54 sz IS 1.0 50 .12 08Z .52 .35 .58 .68 .Z1 .047 .018 

.3Z .45 '.0 .68 .39 .18 .55 30 .40 .68 .ll .041 .01B 39 54 104 20 .6S .18 .64 .35 .53 .ZS .027 

.33 .48 1.0 .47 .Z1 .67 .30 .45 39 2Z .027 39 54 II' so 30 sz J3 IS .64 .49 .7Z .56 .1' 

.10 .55 1.1. .56 .36 .67 .30 .50 .56 .068 56 " I" 10.0 so IS 5 .Z1 81 .35 .55 75 .33 OJ, 

.3Z .43 5.0 I.S .68 .SO 8Z .30 4Z 1.0 II .1 .039 56 7Z 175 180 80 3D 8Z .39 81 40 .63 1.0 .39 .15 OS6 
437 .55 10.0 2.5 1.5 . .63 82 40 .50 IS 10 39 .15 068 .56 1Z I" Z20 .81 .44 .68 !.5 1.0 .18 08Z 

.54 .66 12.0 3.0 10 37 so 3.0 IS .68 I .OS .38 .61 .47 .ZS 

.51 .64 15.0 5.0 I" .40 .SO 5.0 zo .8Z ." .95 .4Z .66 30 IS .56 3' 

.13 .86 30.0 124 .57 15 10.0 4.0 IS so 27 1.15 .31 .63 .75 .1 
175 57 .75 18.0 6.8 30 .SZ 33 115 43 6S so zo 10 .39 .1' 
175 .57 1.0 22.0 10.0 

ORDERING AND PART NUMBER INFORMATION 

The diflien~ional tolerances for case styles R-W·U-D are ±.05. Styles G-B-N-E are ±.031. on length. and ±.015 for other 
dimensions. All units are available in any value, ranging from .001 MFD to their maximum capacity. with tolerances to 
± 1 %. Standard tolerance is ±.20%. Other types of leads, configurations, and encasements are available upon request 
to meet your special requirements. 

*9 
Hermetic case 
Style Accessories 
9=lnsulated Sleeve 

T=<ru[]D-

U= I ~ 

E=--1 t-
TEU= 

17 
Dielectric 
17=Metalized 

Mylar 
22 = Metalized 

Polycarbonate 
10=Mylar Foil 
13 = Polystyrene 

Foil 

E 
Case Style 
E = Hermetic Rnd. 
G = Hermetic Rect. 
W=Wrap Fill, 

Oval, Axial 
U=Wrap Fill, 

Oval, Radial 
N = Molded Radial 
B = Molded Axial 
R=Wrap Fill, Round 
D=Epoxy Dip 

*1 B 
Circuits Voltage 
1 = Case Floating A = 50 VDC 
2=Case ground B = 100 VDC 
3 = Case ground C = 200 VDC 

With lead D= 300 VDC. 
5 = Feed Through E = 400 VDC 

F= 600 VDC 
G=lOOOVDC 

103 
Capacitance 
Expressed in 
MMFD 
103=.01 MFD 
Last digit 
No Zeros 

* Use these key part numbers only when ordering style E.G. her
metic seal encasements. Remainin~ part numbers are applicable 
when ordering case styles R-W-U-N-B-D. 

K 
Tolerance 
Standard ± 20% 

K=±10% 
J=± 5% 
H=± 3% 
G=± 2% 
F=± 1% 

eern /1971 See YELLOW SECTION for Local Offices, Phones 2439 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Type 5oo-Electrolytic 
Computer Grade 85° C 
BULLETIN 2236 

Type OCM-Electrolytic 
Computer Grade 65° C 
BULLETIN 2231 

Type 557-Electrolytic 
-55°C to +125°C 
MiI·C·39018 
BULLETIN 2240 

Type 55G-Electrolytic 
Commercial Grade 
BULLETIN 2239 

Type OSS-Electrolytic 
Industrial Grade 
BULLETIN 2241 

Type CH-Film 
Metallized Polyester 
MiI·C·18312D 
BULLETIN 2426 

Type CQ-Film 
Polycarbonate 
MiI·C·19978 
BULLETIN 2324 

SPECIFY 
SANGAMO 

CAPACITORS 
and 

INDUCTORS 
for 

Industrial 
Military 

Computer 
Communications 

and 
Instrument 

Applications 

For more detailed information 

see the Sangamo listings in the 

Radio Electronic MASTER or 

contact your nearest Sangamo 
Representative. 

SANGAMO 
ELECTRIC COMPANY 

P.O. BOX 128 
PICKENS, SOUTH CAROLINA 29671 

Phone: 803 - 8 ;18-631 1 

Type M-Mica Button 
Type D-Mica Dipped 
BULLETINS 2311, 2323, & 2312 

Type R-Mica Molded 
BULLETI N 2320 

Type G-Mica 
Transmitting 
BULLETIN 2322 

Type 291-Cast Mica 
Transmitting 
BULLETIN 2324 

Type S-Paper 
Hermetically Sealed 
MiI·C·25 
BULLETIN 2421 

Type XFC-Paper 
Xenon Flash 
BULLETIN 2611 

Type ET & NY Inductors 
Fixed & Tunable 
BULLETI NS 2721A & 5103 
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Seacor 
delivers. 

SEC. 1500 • CAPACITORS 

A single source for your wound capacitor needs. 

Seacor offers a broad line of wound dielectric 
capacitors. With the aid of our engineering 
consultation service, you may choose the style 
and dielectric that are most beneficial to your 
design, at lowest cost. Our proven quality and 

reliability over the years, coupled with excel
lent delivery records, enhance the vCllue of this 
capacitor line. The listing below is only a por
tion of our products. Your inquiry on your ca
pacitor needs is welcome. 

Tubular, Axial Lead 
SFC Polystyrene Foil, 63-160V, 20 PF to 10,000 PF, 1%, 

2%%, 5%, 10%, 20% 
102 Polyester Foil, 160-400-630-1000V, 1000 PF to 1 MF, 

10%,20% 
117 Polyester Foi I, 160-250-400V, 100 PF to 10,000 PF, 

5%, 10%, 20% . 
129 Polyester Fqjl, 1000-1250-1500V, 1000 PF to .33 MF, 

10%,20% . 
105 Metallized Polyester, 100-250-400-630-1000V, 1000 PF 

to 10 MF, 5%, 10%, 20% 
107 Metallized Polyester, 100-160-250-400V, 1000 PF to 

10 MF, 2¥2%, 5%, 10% 
108 Polycarbonate Foil, 100-160-250-400V, 100 PF to 

10,000 PF, 5%, 10%, 20% 
112 Metallized Polycarbonate, 100-250-400-630-1000V, 

1000 PF to 10 MF, 5%, 10%, 20% 
116 Polystyrene Foil, 63-100-250-630-1000V, 100 PF to 

.6 MF, 1~%, 2¥2%, 5%, 10% 

Tubular Molded Case, Radial Lead 
103 Polyester Foil·, 630-1000-1250-1500V, 1000 PF to 

.47 MF, 10%, 20% 

Molded Case, Radial Lead 
MMK Metallized Polyester, 100-250-400-6301/, .01 MF to 

6.8 MF, 10%, 20% 
120 Metallized Polyester, 63-100-250-400-630-1000V, 1000 

PF to 10.0 MF, 10%, 20% 
161 Metallized Polycarbonate, 63-100-250-400V, 1000 PF to 

10 MF, 2¥2%, 5%, 10% 
127 Metallized Polypropylene, 250 VAC, 4 MF to 5.4 MF, 

3%,5%,10% 

Epoxy Dipped, Radial Lead 
106 Metallized Polyester, 250-400-630-1000V, 1000 PF to 

2.7 MF, 10%, 20% 

Tubular Axial Lead, Offset 
SF Polystyrene Foil, 25-63-160-630V, 100 PF to .1 MF, 

1 %, 2¥2%, 5%, 10% 
101 Polyester Foil, 160-400-630V, 1000 PF to .47 MF, 

10%,20% 
110 Polycarbonate Foil, 160-400-630V, 5 PF to .015 MF, 

10%,20% 

reels available. Please inquire. 

SEACOR INC. S:D-
Other dielectrics· special windings' shapes and tolerance' taped on 

598 Broadway, Norwood, New Jersey 07648 (201) 768-6070 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2441 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

SOSHIN MICA CAPACITORS 
A new silvered mica capacitor for radio, 
TV applications. Low temperature coefficient, 
small, economical. FMCON for 50WV. 
V- FMCON for transistor circuit. 

Temperature tests prove superiority: These 
dipped mica capacitors withstand 2000 hrs at 
40°C, 90% to 95% humidity. Usable temper
ature range-55°Cto+150°C .. 
Miniature type, DM05, also available. 
All types meet MIL-C-5D specifications. 

temperature-compensating ceramic capacitor 
with the best characteristics of both, temper
ature coefficient to 0.05JlF. Stable over long 
periods, small with excellent space factor. 
High Q, value small dissipation factor. 
Excellent moisture resistance. 

" II 

I 
" I ' 
I 

I 
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How to use 

to find manufacturers of a speCific product 
GREEN SECTION 

Ab;,o~rB~.Micr~a~e 
CD~dum Co.:NllIGlra F_ N,Y .• 2tOO 
Wlvettne, In<: .. W. c.ktWell, !(.t. 
AstroJablllc .• l..u'Iden.NJ 
BasIc CerarTllC$lnc .. Hawttlorne, N.J. 
SloCKSQ!TI & Co" MIchigan CIty,lnd. 
Coa'( De.~lCOs Inc. Chel9(lD, Mass, 
Custom Compcnents, Inc« Caldwell, N.J 
Custom Malerla!s. b'lC, Chelmsford, 1.18$$ 
Emerson & !.umlng, IrlC., Canton. Mass. 
GOIldyear.Ae1ospaCJ) COrp., AhOf1.OI:J'O 
Ueco, Inc,. UtlCWMurst. N V 
MagnatIC Core Corp; Newburgh. N.V. 

Accelerometets-See Vol 2 
. Ac'ousttc Materlals-See 

Materials, AcoustiC-Vol 3 

Adapt ..... Waveguide 
Hew atd.Pal D 1071 

Otllmore-Fffllmuth Corp., MilYlaukee, W'$C. 
£Ictm. Speoatly. TtIOmUI9>'\ Conn, 
Gutde 1!'Ids .• lnc~ Sun Vallev:~'
Hughes Atrcraft Co, Culver C'Ffy, Cal. 
~e"'irI Mfg Co" Wpburn; Mass, 
Maury MtcroWlive CQfP" Cucamonga, 

Cllkl' 

Alarms &. Alarm,Syste,ns-. 
See vOla .. : 

AIII1I810':C'Ip&--ll. · .. Cljp •• 
AQigator-Vol ~ 

AlloV" Bi'aziI!!J:"4Iee 1101 3 
AmplifierSt IQystrOn, . . .. " . 
Cobef ~, ~ Stomfon" Cotm. ..• , .. " 
MIWll"lfoIe CaVfty l.aba., t..a Gtanoe,. ttL 
~lPPOn EIfI:c~ co.., Ud...·T~yQ. Japa", 
RCA ~. 'N,4 •. ,.:,17':· 

Each of the three volumes of eem contains a Product Index and 
Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If th~ product you are looking for appears in the 
particular volume you are COnsulting, tre green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in anothervolume of eem, the Index will prQvide a cross 
reference, directing YOIJ to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer hC!~ proqucts cat1!loged in eem. Boldface listiflgs with page 
numbers indicate that this manufjlcturer's'cataI6~ pages include 
detailed data on the product indicated in the produ~t heading. 
. Similar products C!re grouped together. For examp"e, 

the many kinds of meters jlre listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime'product headil')g, there are hundreds of cr6~s references, 
e.g. "Voltmeters - see Meters, Volt." 

to find manufacturers' ea,aloQ information 
WHITE SECTION 

yo'." nST .INSTRUM.E1ftS/EQUIPMEf'fY.' SVSTEIoI~ 
. stc. !:too· N!!ytNAs & ACC£WlfHW 

% 1300 • ~ucilO £QlilPMtNT & AcetSSORI(S' 

S£C.tw·~tmicAn'mstaUIP~··· ' 
SEC..2ooo· INC Til. /F,NOLING E , 

Vo1 .. : 2 AC1"~ ... ~f'Ol'IEflTSI·ClllCU" ~e1.\ES(~" :DRIVE~" 
. 'SEC. BOO • "MPU~1tft51I'Ro.MPl.IfIERS 

SEC 1700 • ClRcim A5SE~8ttESI!'C BO~ , 

sEt:. 2200 • ci)NJ]!O!..$ fCOMl'ONil'ffS 110 .S~'ffEM§l , 

Catalog pages in eem are divided into three volumes based on very 
broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit ~ssem~'ies I Controls and Drives 
Volume 3 - Passive Components I Materials ( HardVfare 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the '~I:!ginning of the 'White section 
in any of the three volumes. This index will provide the p/lge 
numbers you require. In Volume 1, the index begins on page 302, 
in Vplume 2 on PC!ge 1274 and in Volume ~! page 2310. 

to find manufacturers' addresses, phones SOd sales officc:;ts 
. YELl-OW SECTION 

.... MANUFACTURERS. SAt.ESOFFICES DIREcTORY· 
". " " 

At!V4HCED ffiGH VOL'!AGE co.:.tNc.. 863S '101tmc:t_. 
~:A't!'" Northtidge. Cal:, '91324. Tel: .Z13-Q6.a3~ Sis. 

M9r. W.&. W~R •. __ .. ..::...:.;..,'M':";'..:..._ .• M~· 2000 .. 
AOVANCED KINETiCS, 1231 VlCIm'ta $1. Costa Mesa, 

.. : ~:~~27; T~l "~'14~e",tes: sit,. Mgr: .. ~ .. V 

AOy~O MEMORY SVS:TEMS. INC,: li76 
, . Hammer/.'ood A.~.. SU/1l'ly~al& .. C$I,' ~otMl, :Tel, 

401:1>]344330, SI$.,Ml)f: ~.O.i..atkl{l 

: AIRBORN; INt.. 2$-t~ un.:. Dr.: ~lIfa"·Te",:7s22o:. 1 

Jel:2'44.57~4iStl:Mtr. Vu..¢1;Irk.':'---Pg. 2000' 
Cal.;.Mdlbrae,MaMt.$~ .• 1t:JCatrur\O R&at . 697"~ 
Fia M;iitIano, EIIlt $ .. ~., aox 1261 305..04So-tltll 

_ . MaSliHavettitll, \...K Asaoc:s, 359 MaIn 51 61t.:r13~'3!3 
WtiI~~ue;·S:Wa¢eIl."0211 N.E.3tst .. ~2.11: ~ 

. 'AfRCO SINGAPORe; ~nn ."TO., 3, InlflmatlOl:W Rd., . 
J\1ranglnd1 EfoWe.Stnl}8pOfe22';.P1lUgl" S.t-.FOSIer 

AIRCO SPEER CAA900.GRAPl1tTI:;, PRODS. 
DEPT. Th el: -....... --~ 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of ele:ctronic 
components, materials, instruments, 
assemblies, systems and key services are 
"sted in the, Yellow Section. An identical 
Yellow S!l!=tion appears in each of the three 
volumes of eem, listing addresses, phone 
numbe:rs and sales l]1anagers' names. ' 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloge~ i'n the White Se:ction 
of e!!m. Boldface listings also indicate that 
local sales offices or representatives are 
I isted for that' manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This ·appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

if you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11~30, or phone (5t6) 248-9700. 
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SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910-498-2207 

Ceramic Capacitors 
Southern Electronics ceramic capacitors consist of alternate layers of high permittivity ceramic 

and noble metal electrodes fired together to form a monolithic structure. Unique pro

cessing techniques permit the volume production of extremely thin sections of ceramic. These 

thin sections together with the external parallel connection of the individual sections increases 

the volumetric efficiency of these devices by a factor of approximately 100 compared to conven

tiona! "single-sheet" ceramic structures. 



SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

Performance Data 
NPO (COG) Ceramic SEC's NPO Ceramic Formulation is a highly stable non-ferroelec

tric composition which exhibits high Q, loR. and negligible changes in capacitance over a wide 

range of temperatures, frequencies and bias voltages. Ideally suited for tuned circuits, timing 

circuits, and fast rise time applications. 
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K1200 (W5P) Ceramic SEC's K1200 material is a ferroelectric dielectric system with a 

K of approximately 1200 at 25°C. It offers the advantage of approximately 40 times the volu

metric efficiency of the NPO material, and exhibits moderate changes in capacitance and D.F. with 

temperature, frequency and bias voltages. Suited for by·pass, coupling, filtering and general 

circuitry. 
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PART f,iUMBER CODE: 

"C '''' eN '" K r ,.J 
",-;or- :II r J NPO Ceramic 
Capacitance 
Tolerance 
Voltage 
Optional Electrode Material 

S~E 
l + .01 

W ± .01 

T (max) 

MB (min) 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

NPO "Chip" Capacitors 
-II--M B (Metallization Band) Specifications: CAPACITANCE CODE 

D ~I ~:~~~~~t,:';~c~~nr~6 -;;-r~~~ t~st~r~HZ' TOLERANCE CAPACITANCE 

over 100 pf -1 KHz 
CODE CODE EXAMPLE 

r-l-j --N- Temperature coefficient: O±30 ppm/DC C= ±.25% below 10 pf: 
(EIA char. COG) D= ± .5% 1R2 = 1.2pf 

Standard Termination, Oissip~tion factor: 0.15 % max F = ± 1 % "RIO signifies 
Pd Silver Insulation resistance: 100 K megohms or G= ± 20/0 decimal point. 

Optional: 1000 ohm·farads, whichever J ± 5% 10lg1 !n10~b~~e: 
G = Gold is less @ 25"C K= ± 10% 
P = Palladium Gold Test Voltage: 2.5 x rated WVDC (min.) M= ± 20% 1st two digits are 
T = Tinned Silver Note: Minimum Si~~~fi~T~i~ ~~~i~es& 
N = Nickel Tolerance ±.5 pf number of zeroes. 

Dimensions and Availability 

0405 0805 1005 1505 1706 1211 2908 

.045 .075 .095 .150 .170 .120 .290 

.040 .050 .05 .05 .065 .110 .080 

.040 .050 .06 .06 .060 .065 .065 

.005 .015 .015 .015 .015 .015 .015 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller ~ase sizes at higher stress levels, contact factory. 

2446 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) , .. 2009-3076 (Vol. 3) eem/t97l 



PART NUMBER COOE: 

SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

NPO "Chip" Capacitors 
-I r-M B (Metallization Band) Specifications: CAPACITANCE CODE 

S 
N 
C 
T 
V 
o 

,re "" ON ." , J 
tyle:r U r PO Ceramic 
apacitance 
ol~rance 
oltage 
ptional Electrode Material 

D ~I 
r- l -1 -1'1-

Standard Termination, 
Pd Silver 

Temperature range: -S5"C to +150'C 
Test frequency: 100 pf and less -1 MHz, 

over 100 pf -1 KHz 
Temperature coefficient: 0±30 ppm/"C 

(EIA char. COG) 
Dissipation factor: 0.15% max 
Insulatiqn resistance: 100 K megohms or 

.' 1000 ohm-farads, whichever 

TOLERANCE CAPACITANCE 
CODE CODE EXAMPLE 

C = ±.25% below 10 pf: 
D = ± .5% 1R2 = 1.2pf 
F = ± 1% lOR" signifies 
G = ± 2% decimal point. 
J =± 5% 10 pf and above: 

Optional: is less @ 2S'C K = ± 10% 101 = 100 pf 
G = Gold Test Voltage: 2.5 x rated WVDC (min_) M = ± 20% si~S~ifl~aOntdif~~~o~:e & P = Palladium Gold 
T = Tinned Silver Note: Minimum 3rd digit signifies 
N = Nickel Tolerance ±.5 pf number of zeroes. 

Dimensions and Availability 

s~~ 3909 2221 3914 3032 5918 3942 5929 

L ± _01 .390 .220 .390 .300 .590 .390 .590 
W ± .01 _090 .210 .140 .320 .180 .420 _290 
T (max) .070 .065 .070 _065 _070 .065 .070 
MB (min) .015 .015 .015 .015 .015 .015 .015 

Capacitance Capacitance WVDC WVDC WVDC WVDC W V D'C WVDC W V D 
Z A B C Z A B C Z A B C Z A B C Z A B C Z A B 2d& z A B C 

in Pf Coda 25 50 100 200 25 50 100 200 25 50 00 200 25 50 100 200 25 50 100 200 25 50 00 25 50 100 200 

1000 102 '. . ;.' , ";" .' . 
I',;: i,;', I"', I" 

1200 122 " .. . ' i";" .' < . , I> I: I', . 
1500 152 ' .. 

I' ' ,:: I::: ,," 
1800 182 .'.' .. ,' '''' l: ",0; 

, ,? ,::/ I" ;c., 

2200 222 " 
' .. ' , <;: ,': </;. '<I': ; '''; 

2700 272 .' : .".' I 
3300 332 , .. .. ' 'i" ,>, ..... ' I'>i ;', " 

3900 392 
, . ' , : .- .': 

4700 472 ;"'·1' :. " ;,' ;,' : "'., It\' .i' " ;,,: ;'.',';' '::: k,' ., 
5600 562 I'· '~:' 

" .. . .. :.: .... .:: 1'1' ,;;':i, '; . ';>, 1< I",·,:: I"'., t« 1L;c~j; I!F. ,,' 
6800 682 

, , ". 1'1" >' :.: ,'" e,;", \' ': ... ' .. " I)~t I'·'::', I)' F:"~: fiE:. ," .. , 

" 
: ',::' 

8200 822 " ":': " 0; ., !<'X' I';:; '; ;"". I':;' " .• , ,'; I:',.;; '" .. £ I;;.,. l<';,' " I:' 1:' :,.,'. 
.01 uf 103 , .';:: ';". ' ' '0 '. :' .. I,'" I;;; 

"""1' I.::; 1<: .i'·'" , .,' 
• 012 uf 123 ' , ...•. "f: '.>" ,,' :< >" '.'.' .. ,', ", , I·;:> I:> :}: ;'~':' I::'·' ;"'. ,.:' .: ;'.';:.', 

.015 uf 153 ,., . : , 
" Ii:' i: ' ' .; .. ;:.; !" 1::/ I'~::: I;~' " . ',i: i'.; • i" .\; ".,,', :,: 

.018 uf 183 ' l~ ", ii'. k:,;: I';:' It hf' '" p::" r:~f l:: ,V, :;',!< ;,;:, ./: '\";' 

.022 uf 223 !>':: [:;0"': ,"': t" 1<, :':'k .','\: H;.: fr'Y; di '.i' 

.027 uf 273 ,;;',i :', I'; 10.:' :::.~, :';~" :;::~, "":;',:;'; :"i· ;';; lit; 'I:: ':';" 

.033 uf 333 I':;: J{i HJ~ [;i", "j 'F'" ';',;; . ,ic:' I:, 'i' 

.039 uf 393 1',/ 
"" 

i;T \\(' ;;, :.ii, I':',;; :i,} 'i':>' ,..' .. 
.047 uf 473 'i'i' ; ,':\ :: I;,> ii: I;, 
.056 uf 563 " 

, 
".' <i :.'.', I: 

.068 uf 683 : .. ,".'" L:< .·,.i< . ,,: 1< 
.082 uf 823 

, .. ".' .. 'j; I~: r,; :' '0; :. 
.10 uf 104 ,;,' ; [:':< Ii: 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

eem/1971 See SECTIPN for Local Offices, Phones 2447 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE:' (213) 846·9302 
TWX 910·498·2207 

K1200 (W5P) "Chip" Capacitors 

PART NUMBER CODE: -II--M B (Metallization Band) Specifications: CAPACITANCE CODE 

,~~, ~ '" , f '"' D ~I 
Temperature range: -55'C to +125'C TOLERANCE CAPACITANCE 

~,;r-~u 
Temperature characteristics: W5P (± 10%) CODE CODE EXAMPLE 
Dissipation factor: 1.5% max. @ 1 KHz, 25'C 

K1200 Ceramic Insulation resistance: 100 K megohms or below 10 pf: 

¥~fe~~~6~ce I-- l-1 --111- 1000 ohm·farads, which· 1R2 = 1.2pf 

Standard Termination, 
ever is less, @ 25' C J- = ± 5% "R" signifies 

Voltage Test Voltage: 2.5 x rated WVDC (min.) K = ± 10% decimal point. 
Optional Electrode Material Pd Silver M = ± 20% 10 pf and above: 

Optional: 101 = 100 pf 
G = Gold Note: Minimum 1st two digits are 
P = Palladium Gold Tolerance ±.5 pf Sit~~fidi~il ~i~~~freS& T = Tinned Silver 
N = Nickel number of zeroes. 

Dimensions and Availability 

SEC 0405 0805 1005 1505 1706 1211 2908 STYLE 

L ± .01 .045 .075 .095 .150 .170 .120 .290 
W ± .01 .040 .050 .05 .05 .065 .110 .080 

T (max) .040 .050 .06 .06 .060 .065 .065 

MB (min) .005 .015 .015 .015 .015 .015 .015 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 

2448 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 1500 0 CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., J3URBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

K1200 (W5,P) "Chip" Capacitors 
PART NUMBER CODE: Specifications: CAPACITANCE CODE 

S~:I~ ~05 ~ T t ,A l(O) 
KI200 Ceramic 
Capacitance 
Tolerance 
'Voltage ."""',.....,......,--:'""""~ 
Optional Electrode Material 

l"T]II 
J.-- l --l --N-
Standard Termination, 

Pd Silver 

Temperature range: -55'C to +125°C 
Temperature characteristics: W5P (± 10%) 
Dissipation factor: 1.5% max. @ I KHz, 25'C 
Insulation resistance: 100 K megohms or 

1000 ohm·farads, which· 
ever is less, @ 25°C 

Test Voltage: 2.5 x rated WVDC (min.) 

TOLERANCE 
CODE 

J = ±5% 
K = ±IO% 
M = ±20% 

CAPACITANCE 
CODE EXAMPLE 

below 10 pf: 
1 R2 = 1.2 pf 

"R" signifies 
ct~cimal point. 

10' pf and above: 
101 = 100 pf 

SEC 
STYLE 

L + .01 

W·± .01 

T (max) 

MB (min) 

Capacitance Capacitance 

in uf Code 

.01 thru .039 103 thru 393 

047 473 

.056 563 

.068 683 

.082 823 

.10 104 

. 12 124 

. 15 154 

.18 184 

. 22 224 

27 274 

.33 334 

.39 394 

.47 474 

.56 564 

. 68 684 

.82 824 

1.0 . 105 

1.2 125 

1.5 155 

1.8 185 

2.2 225 

2.7 275 

3.3 335 

3.9 395 

4.7 475 

5.6 565 

Optional: 
G = Gold 
P = Palladium Gold 
T = Tinned Silver 
N = Nickel 

3909 

.390 

.090 

.070 

.015 

Dimensions and Availability 

2221 3914 3032 

.220 .390 .300 

.210 .140 .320 

.065 .070 .065 

.Oi5 .015 .015 

5918 

.590 

.180 

.070 

.015 

Note: Minimum 
Tolerance ±.5 pf 

3!M2 

.390 

.420 

.065 

.015 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

5929 

.590 

.290 

.070 

.015 

WVDC WVDC WVDC WVDC WVDC WVDC WVD 

;5 56 Igo 2& ls 56 19o 2cfo ;5 56 Igo 2cfo ;5 5~ Igo 2£ is 5"0 Igo 20'& ls 56 Ig0' 2£ ls 5"0 Igo 20'& 

Fe ...... ·1 

," '. '. . ....: "~:;j 

.. :'. : 
. .. .. 

l •. ··· . 
,', .' .> i,' ., ..... hi:' 
,. I' '-.<.:. .~ .. '.' 

":,: .',. 
I'·" ..... 

:: I'" . 
.' ' r:' ,:i.; '5<: i '>:';'<:':::',' ,,, I:t';~': 'j;: "/.': ." .• 

'. f.'· ' . '': <;:<ii, :~;.: '::',">,''1::-;, I':"':. ',,",' 
i I':: ",./ :&.~ ,~,~:.:.:, '.·:.I/::.:\:; ii,,"': i, 
y. P <.,. ::}?'.::::;.{ ';-ii; , •• " .,,' :::;';~ I;::'!i i~+ ~:f I,: " 

, . *,:; ~~!,: 1,::"1':;; ·i.i:,>!! I'j"; I:: 
I' 

:c: ." .. 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at hlgher stress levels, contact factory. 

eem 1971 See YELLOW SECTION for Local Offices, Phones 
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SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE.. BURBANK. CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

Feed-Thru "Chip". Capacitors 
PART NUMBEfl CODE: 1.0. 

~;~~:300 if j t IA (*)\ 0[~ Ca~~citance ] 0 L 
Tolerance 
Voltage . . 
Optional Electrode Material 

*Standard-Palladium Silver I-O.D . ....I..ITI- I-w-I 
Optional: G = Gold' 1'1 I' I I 

P = Palladium Gold *M.B. = Width of 
~ ~ ~rcnk':.1 Silver Metalized Band 

Specifications: 

Temperature range: -SS"C to +12S"C 
Temperature characteristics: WSP (± 10%) 
Dissipation factor: 1.5% max. @ 1 KHz. 2S"C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads. which- . 
ever is less, @ 25 D C 

Test Voltage: 2.S x rated WVDC (min.) 

Dimensions and Availability 

STYLE 1300 1700 2600 3200 3500 4500 6000 1515 

0.0. (±.Ol) .130 .175 _265 .325 .355 .450 .600 -
L(±.Ol) - - - - - - - .150 

W(±.Ol) - - - - - - - .150 

T(Max.) .060 .080 .090 .090 .090 .100 .100 .060 

1.0. .040 .040 .040 .040 .040 .040 .040 .040 
M.B. (Min.) .015 .015 .015 '.015 .015 .015 .015 .015 

CAPACITANCE CODE 

TOLERANCE 
CODE 

J = ±S% 
K = ±10% 
M = ±20% 

CAPACITANCE 
CODE EXAMPLE 

below 10 pf: 
1 R2 = 1.2 P 

"R" signifies 
decimal point. 

Note: Minimum 
Tolerance ±.S pf 

1018: !n10~b~~e: 
1st two digits are 

significant factors & 
3rd digit signifie 
number of zeroes. 

2424 3535 5050 

- - -
.245 .355 .500 

.245 .355 .500 

.080 .090 .100 

.040 .040 .040 

.015 .015 .015· 

2450 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



PART NUMBER CODE: 

STYLE 1515 

l (:±:.OI) .150 

W(:±:.OI} .150 

T(Max.} .100 

M.B. (Min.) .015 
Capacitance WVDC 

in pI G J l M 

110330 ........ 
390 I.' 
470 ·i .' 

560 

680 

820 

1000 

1200 

1500 

IBOO 

2200 

2700 

3300 

3900 

4700 

5600 I'.' 

6BOO 

8200 

• 01 uf 

.012 uf 

• 015 uf 

.018 uf 

• 022 uf 

.027 uf 

• 033 uf 

.039 uf 

.047 uf 

.056 uf 

• 068 uf 

• 082 uf . 
. 10 uf 

.12uf 

.15 uf 

eem/1971 

SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE .• BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498-2207 

Hi-Voltage "Chip" Capacitors 
-I r-MB (Melallilaljon Band) 

D ~I 
j.-..- l ----l - .. hI-
Standard Termination. 

. Silver 

Optional: 
G = Gold 
P = Palladium Gold 

'T = Tinned Silver 
N = Nickel 

1818 

.180 

.180 

.100 

.015 

Specifications: 

Temperature range: -55°C to +125°C 
Temperature characteristics: W5P (± 10%) 
Dissipation factor: 1.5% max. @ 1 KHz, 25'C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads, which-
. ever is less, @ 25°C 

Test Voltage: 1.2 x rated WVDC (min.)' 

Dimensions and Availability . 
1919 1925 3232 

.190 .190 .325 

.190 .250 .325 

.100 .100 .100 

.015 .015 .015 

4039 

.405 

.395 

.100 

.015 

CAPACITANCE CODE 

TOLERANCE 
CODE 

J = ±5% 
K = ±10% 
M = ±20% 

Note: Minimum 
Tolerance ±.5 pf 

4339 

.435 

.395 

.100 

.015 

CAPACITANCE 
CODE EXAMPLE 

below 10 pI: 
1 R2 = 1.2 pf 

HR" signifies 
decimal point. 

10 pf and above: 
101 = 100 pI 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

5339 

.535 

.395 

.100 

.015 

WVDC WVDC, WVIDC
I 

WVDC WVDC WVDC WVDC 
G J l M G J l M G J L M G J l M G J l M G J l M ~ J l M 

. ' 
, 

::". '< "i < .d .• ....•. 

I···.::: .:;,.: I· .: .": :,' .. ,: ,.'" :: ... <,.' 1": 
.: ,. '.," .. ' oJ " ,.>.' . .:.' . <;: Ir)' ::::.,. I':" ... 
.' j. : ;. 1>/' ': h~:' I .. " ... ;' .;. ,; ,·,.1;[· "./' '? I";' ';0,' ',;,; I;,zf 

:,... " I'., I " .'., " .. ·;1";' :i, ';'." [,;'!, 
'. I::" : '. ' '. :c' " .. ; ;." ';:;'. .. ".", :':- ... I"j 

'. c;,.j: ;",'; I'" " 
. J. !;; .' .; :,' 

'" 
" ,f,"'I/, ,:,,::'. 1::·./ I" ' ,' .. ' 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

T 
H 

1 

Radial 
PART NUMBER CODE: 

S-£r- UCN 
101 TUJA (0) 

NPO Ceramic] 
Capacitance 
Tolerance 
Voltage"""-77:-:---;--:
Optional Lead Material 

TYPE SEC 05 

I-w~ 

-·s-

-ITI-I- w-j 
T 

.04S"Max 

* T 1.25" 
Mm. 

H 

1 
T 

1.25" 

Min. 

I 1 ·1 
~ 

.025 Dia (Tinned Copperweld) 
Optional: D = Gold Plated Dumet 

N = Gold Plated Nickel 
T = Tinned Nickel 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

Lead NPO (COG) Capacitors 
Specifications: 
Temperature range: -SS'C to +lS0'C 
Test frequency: 100 pf and less -1 MHz, 

.over 100 pf -1 KHz 
Temperature coefficient: O±30 ppm/oC 

(EIA char. COG) 
Dissipation factor: 0.15% max 
Insulation resistance: 100 K megohms or 

1000 ohm·farads, whichever 
is less @ 2S'C 

Test Voltage: 2.S x rated WVDC (min.) 

Dimensions and Availability 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

CODE CODE EXAMPLE 

C = ±.2S% below 10 pf: 
D = ± .5% 1R2 = 1.2pf 
F = ± 1% lOR" signifies 
G = ± 2% decimal point. 
J = ± S% 10 pf and above: 
K = ± 10% 101 = 100 pf 
M = ± 200/0 1st two digits are 

significant factors & 
Note: Minimur.l 3rd digit signifies 

Tolerance ±.5 pf number of zeroes. 

NOTE; Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 
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Radial 
PART NUMBER CODE: 

~ hlJB~X 103 KwA (0) 

KI200 Ceramic 
Capacitance 
Tolerance Voltage _____ _ 
Optional Lead Material 

TYPE SEC 05 

I-w-l -ITI- I-W-4 
T T 

H .04S"Max H 

1. ~ 

T 
1 

T T 
1.25" 1.25" 
Mm. Min. 

1 1 

~M'''' Optional: D = Gold Plated Dumet 
N = Gold Plated Nickel 
T = Tinned Nickel 

SEC. 1500 • CAPACITORS 

SOUTHERN IELIECTRONICS CORPORAT!ON 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

Lead K1200 (W5P) 

Specifications: 
Temperature range: -55'C. to +125'C 
Temperature characteristics: W5P (± 10%) 
Dissipation factor: 1.5% max. @ 1 KHz, 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm·farads , whichever 
ever is less, @ 25 u C 

Test Voltage: 2.5 x rated WVDC (min.) 

Dimensions and Availability 

Capacitors 
CAPACITANCE CODE 

TOLERANCE CAPACITANCE 
CODE CODE EXAMPLE 

J = ± 5% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

below 10 pf: 
IR2 = 1.2pf 

"R" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

NOTE: Case sizes shown are at recommended voltage and temperatu{e stress levels. For smaller case sizes at higher stress levels. contact factory. 

eem/1971 Se~ YEllOW SECTION for local Offices, Phones 2453 



Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498-2207 

Axial Lead Tubular NPO (COG) Capacitors 
PART NUMBER CODE.: 

;;l.5f t'r ~~fe~~~~~ce 
~~~~~~I~L~e-a~d~M~a~t-er-'ia~1 

.l 08 
T 

Specifications: 

+:~~;~~~:~c~~nr8h -;;r~~~ l~st~P~HZ, 
over 100 pf -1 KHz 

Temperature coefficient: 0±30 ppml'C 
(EIA char. COG) 

Dissipation factor: 0.15% max 
Insulation resistance: 100 K megohms or 

1000 ohm·farads, whichever 
is less @ 25°C 

Test Voltage: 2.5 x rated WVDC (min.) 

Dimensions and Availability 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

.CODE CODE EXAMPLE 

C = ±.25% 
D = ± .5% 
F = ± 1% 
G = ± 2% 
J = ± 5% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

below 10 pf: 
1R2 = 1.2pf 

"R" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant. factors & 

3rd digit signifies 
number of zeroes. 

E (Tinned Copperweld) rc.~~:;t--w'ViDc:-t-~~DC:~-t--iiViiC':"-II-~~ifc~-t-~~iDc--1 
Optional: D = Gold Plated Dumet 

N = Gold Plated Nickel 
T = Tinned Nickel 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels. contact factory. 
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SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910·498-2207 

Axial Lead Tubular NPO (COG) Capacitors 
PART NUMBER CODE: 

~ mCN1 T KlJA (0) 
NPO ceramlc~ 
¥~re~~~~~ce 
Voltage ~--,=-:--:--:
Optional Lead Material 

1.. D8 
T 

Specific~tions: 

f:~~~~~t~:~c~~nrg6 ;r~~~ }~st~r~HZ, 
over 100 pf -1 I\Hz 

Temperature coefficient: 0±30 ppm/'C 
(EIA char_ COG) 

Dissipation factor: 0.150/0 max 
Insulation resistance: 100 K megohms or 

1000 ohm-farads, whichever 
is less @ 25'C 

Test Voltage: 2.5 x rated WVDC (min.) 

Dimensions and Availability 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

CODE CODE EXAMPLE 

C = ±.25% 
D = ± .5% 
F = ± 1% 
G = ± 2% 
j = ± 5% 
K = ± 10% 
M= ± 20% 

Note: Minimum 
Tolerance ±.5 pI 

below 10 pf: 
1R2 = 1.2pf 

fiR" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

E (Tinned copperweld)~~~;';~~-YiV[)C---~~--~IV~C----t----~vrlC~--lt----~~DC~--il----~~lC~--1 
Optional: D = Gold Plated Dumet 

N = Gold Plated Nickel 
T = Tinned Nickel 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

Axial Lead TubularK1200 (W5P) Capacitors 
PART NUMBER CODE: 

styJ ~ TmK 
A CO) 

K1200. cera~ _ 

¥gFe~~~6:e~.:ce::;:;:;::;::::;:::;: _ 
Voltage ,.., 
Optional Lead Material . 

.1. 08 
T EPOXY CASE ~ 1.25" Min. 

E (Tinned Copperweld) 
Optional: D = Gold Plated Dumet 

, N = Gold Plated Nickel 
T = Tinned Nickel 

Specifications: 
Temperature range: -SS"C to +12S"~ 
Temperature characteristics: W5P C± 10%) 
Dissipation factor: 1.50/0 max. @ 1 KHz, 25 G C 
Insulation resistance: 100 K megohms or 

1000 ohm·farads, which· 
ever is less, @ 25°C 

Test Voltage: 2.5 x rated WVDC (rhin.) 

Dirriensions and Availability 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

CODE CODE EXAMPLE 

J = ± 5% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

below 10 pf: 
1R2 = 1.2pf 

"R" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1 st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels, contact factory. 
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Axial Lead 
PART NUMBER CODE: 

Sty~ :r TmK 
A (.) 

~!~~~it~~~~~ 
T olera nc"e~::;:;:;::;:::;: _ 
Voltage ~ 
Optional Lead Material 

1-D8 
T EPOXY -CASE -! 1.25" Min. 

E (Tinned Copperweld) 
Optional: D = Gold Plated Dumel 

N = Gold Plated Nickel 
T = Tinned Nickel 

SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498-2207 

Tubular K1200 (W5P) Capacitors 
Specifications: 
Temperature range: -sS'C to "j-12S'C 
Temperature characteristics: W5P (± 10%) 
Dissipation factor: 1.50/1) max. @ 1 KHz, 25°C 
Insulation resistance: 100 K megohms or 

1000 ohm·farads. which· 
ever is less, @ 25°C 

Test Voltage: 2.S x rated WVDC (min.) 

Dimensions and Availability 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

CODE CODE EXAMPLE 

J = ± S% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.S pf 

below 10 pf: 
1R2 = 1.2pf 

"R" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1 sl two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels. contact factory. 
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Vol. a PASSIVE COMPONENTS / MATERIALS I HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 

2458 

i50 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 
PHONE: (213) 846·9302 

TWX 910·498·2207 

HERMETIC SEAL (GLASS) 
Axial Lead Tubular NPO (COG) Capacitors 
PART NUMBER CODE: Specifications: CAPACITANCE CODE 

~ mCl T KlJA (0) 
NPO cerami::!..J 

i~re~~~~~ce 
Voltage . 
Optional Lead Material 

Temperature range: -5S·C to.+150·C 
Test frequency: 100 pf and less -1 MHz, 

over 100 pf -1 KHz 
Temperature coefficient: 0±30 ppm;oC 

(EIA char. COG) 
Dissipation factor: 0.15% max 
Insulation resistance: 100 K megohms or 

1000 ohm·farads, whichever 
is less @ 25~C 

Test Voltage: 2.5 x rated WVDC (min.) 

Dimensions and Availability 

TOLERANCE 
CODE 

C = ±.25% 
D = ± .5% 
F = ± 1% 
G = ± 2% 
J = ± 5% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

SEC Type SEC87 

.1. 08 
T 1.25" Min. ~ 

.020 DIA. TINNED DUMET 
Optional: D = Gold Plated Dumet 

L 275+.015 
. -.030 

D .090 ±.010 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 

CAPACITANCE 
CODE EXAMPLE 

below 10 pf: 
1R2 = 1.2pf 

"R" signifies 
decimal pOint. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

SEC 88 

.390 ±.015 

.145 ±.015 

eem/1971 



SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

HERMETIC SEAL (GLASS) 
Axial Lead Tubular K1200 (W5P) Capacitors 

SEC 87 ex 101 K A (.) 

~!~~d~~~m;] Till TOlerancee.:;::;:;:;:;:;::;;; _ 
Voltage ";' 
Optional Lead Material 

Temperature range: -SS'C to +12S"C 
Temperature characteristics: WSP (± 10%) 
Dissipation factor: 1.S% max. @ 1 KHz. 25"C 
Insulation resistance: 100 K megohms or 

1000 ohm·farads. which· 
ever is less. @ 25"C 

Test Voltage: 2.5 x rated WVDC (min.) 

SEC Type 

L 

D 

GLASS ENCAPSULATED Capacitance Capacitance 
pI 

.020 DIA. TINNED DUMET 

Optional: 0 = Gold Plated Dumet 

1.0101800 

2200 

2700 

3300 

3900 

4700 

5600 

6800 

8200 

.010 uf 

.012 uf 

.015 uf 

.018 uf 

.022 uf 

.027 uf 

.033 uf 

.039 uf 

.047 uf 

.056 uf 

.068 uf 

.082 uf 

.10 uf 

.12 uf 

.15 uf 

.18 uf 

Coda 

IROlhru 182 

222 

272 

332 

392 

472 

562 

682 

822 

103 

123 

153 

183 

223 

273 

333 

393 

473 

563 

683 

823 

104 

124 

154 

184 

TOLERANCE 
CODE 

J = ± 5% 
K = ± 10% 
M = ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

CAPACITANCE 
CODE EXAMPLE 

below 10 pf: 
IR2 = 1.2pf 

uR" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

SEC87 SEC88 

275 +.015 
. -.030 .390 ±.015 

.090 ±.01O .145 ±.015 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

Radial Lead "Dipped" (NPO) 
PART NUMBER CODE: 

::~]' -"l f r r NPO Ceramicl 
Capacitance 
Tolerance Voltage ____ _ 
Optional Lead Material 

TYPE SEC 105 

. 060/ 
Max. 125" 

Meniscus 

.025 Oia (Tinned Copperweld) 
Optional: 0 = Gold Plated Oumet 

N =:= Gold Plated Nickel 
T = Tinned Nickel 

Specifications: 
Temperature range: -SS'C to +IS0'C 
Test frequency: 100 pf and less -1 MHz. 

over 100 pf -1 KHz 
Temperature coefficient: O±30 ppm/oC 

(EIA char. COG) 
Dissipation factor: 0.15 % max 
Insulation resistance: 100 K megohms or 

"-

1000 ohm-fa rads, whichever 
is less @ 2S'C 

Dimensions and Availability . 

CAPACITANCE CODE 
TOLERANCE CAPACITANCE 

CODE CODE EXAMPLE 

C = ±.25% below 10 pf: 
o = ± .5% lR2 = 1.2pf 
F == ± 1 % "R" signifies 
G = ± 2% decimal point. 
J = ± 5% 10 pf and above: 
K = ± 10% 101 == 100 pf 
M = ± 20% 1st two digits are 

significant factors & 
Note: Minimum 3rd digit signifies 

Tolerance ±.5 pf number of zeroes. 

NOTE: Case sizes shown are at recommended voltage and temperature stress levels. For smaller case sizes at higher stress levels. contact factory. 
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Radial 
PART NUMBER CODE: 

SEC 104 ex 103 KW· 
SMer TJ KI200 Ceramic 
Capacitance 
Tolerance------' 

~~~ti~~~';"1 ';"L-ea-d-;-;M';"a--:t-e--:ri:-:a 

TYPE SEC 105 

f.-w-l 
T 

~w--+-l 
T 

" t 
1.25" 

.060/ 
'Max, 

T 
1.25" "1 "-""' 

.025 Dia (Tinned Copperweld) 
Optional~ D = Gold Plated Dumet 

N = Gold Plated Nickel 
T = Tinned Nickel 

s 1'"-

SEC. 1500 • CAPACITORS 

SOUTHleRN !el~CTR.ONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

lead "Dipped" 
Specifications: 
Temperature range: -55 D C to +125°C 
Temperature characteristics: WSP (± 10%) 
Dissipation factor: 1.5% max. @ 1 KHz, 25 D C 
Insulation resistance: 100 K megohms or 

1000 ohm-farads. which
ever is less, @ 25°C 

Test Voltage: 2.5 x rated WVDC (min.) 

Dimensions and Availability 

(K1200) 
CAPACITANCE CODE 

TOLERANCE CAPACITANCE 
CODE CODE EXAMPLE 

J = ± 5% 
K = ± 10% 
M"= ± 20% 

Note: Minimum 
Tolerance ±.5 pf 

below 10 pf: 
IR2 = 1.2pf 

"R" signifies 
decimal point. 

10 pf and above: 
101 = 100 pf 

1st two digits are 
significant factors & 

3rd digit signifies 
number of zeroes. 

NOTE:. Case sizes shown are at recommended voltage and temperature stress levels. For smallp.r case sizes at higher stress levels, contact factory. 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302. 
TWX 910-498-2207 

MIL · C· 11015 MIL. SPEC. Capacitors 
The parts described on this page are designed, manufactured and tested to meet the require

,ments of Mil-C-II015. Order by applicable Mil part number listed below. 

I+-w...j 
T 

H 

t 
-ITI-

Dimensions and Availability 
}--w---l -ITI+-

T 

t 
1.25" 

!l'22AWG 

.045"Max 

J. 
T 

1.25" .200 #22 AWG 1 ±015 
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SEC. 1500 • CAPACITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE.. BURBANK. CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

MIL - C - 1.1015 MIL. SPEC. Capacitors 

The parts described on this page are designed, manufactured and tested to meet the require

ments of Mil-C-I1015. Order by applicable Mil part number listed below_ 

Dimensions and Availability 

MIL Type CK12 CK13 CK14 CK15 CK16 

L .160 '±.OIO .250 ±.OIO .390 ±.OIO .500 ±.020 .690 ±.030 

D .090 ±.OIO .090 ±.OIO .140 ±.OIO .250 ±.OI5 .350 ±.020 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846-9302 
TWX 910-498-2207 

MIL-C-39014/8 MIL~ SPEC. Capacitors 

The parts described on this page are designed, manufactured and tested to meet the require· 

ments of MiI-C-39014 / B. Order by applicable Mil part number listed below. 

2464 

CKROS 
I-w-l -ITI-

T 
H ,045"Max 

t ..1 T T 1 
'1.25" 1.25" 

.200 Min. i; 1 

Dimensions and AvaHability 
CKR06 

f- w --l _I T l-
T 
H 

t 
1.25" 
Mm. .200 

1 
±.OlS 

/ 
.0250121. 

T 
1.25" 

Mm. 

1 
MIL 

DESIGNATION 

NOTE: To complete the MIL 
Part Number, add the correct 
symbols for desired tolerance 
and for desired failure rate 
leval per the following chart: 

Tolerance 
K±lO% 
M±20% 

Failure Rate Level 

Symbol %/1000 hr. 

L .2.0 

M 1.0 

P 0.1 

R 0.01 

S 0.001 
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SEC. 1500 • CAPAcITORS 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910·498·2207 

MIL-C-39014/8 MIL. SPEC. Capacitors 

The parts described on this page are designed, manufactured and tested to meet the require· 

ments of Mil·C·39014 / B. Order by applicable Mil part number listed below . 

eem /1971 

.L I-L-I 
D (0' ====={==:}== 
T 

MIL Type 

L 

0 

Mil Designation Tolerance 

CKRll CKR12 CKR14 

.160 ±.01O .250 ±.010 .390 ±.o!O 

.090 ±.01O .090 ±.01O .140± .010 

NOTE: To complete the MIL 
Part Number, add the correct 
symbols for desired tolerance 
and for desired failure rate 
level per the following chart: 

See YELLOW SECTION for Local Offices, Phones 

CKR15 CKR16 

.500 ±.020 .690 ±.030 

.250 ±.015 .350 ±.020 

Failure Rate Level 

Symbol %/1000 hr. 

L 2.0 

M 1.0 

P 0.1 

R 0.01 

S 0.001 

2465 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

SOUTHERN ELECTRONICS CORPORATION 
150 WEST CYPRESS AVE., BURBANK, CALIFORNIA 91502 

PHONE: (213) 846·9302 
TWX 910498·2207 

MIL-C-39014/8 MIL. SPEC. Capacitors 
(HERMETIC SEALED) 

The parts described on this page are designed, manufactured and tested to meet the require

ments of Mil-C-39014 / B_ Order by applicable Mil part number listed below. 

2466 

1;0~ 
T / 

GLASS ENCAPSULATED 

NOTE: To complete the MIL 
Part Number, add the correct 
symbols for desired tolerance 
and for desired failure rate 
level per the following chart: 

Failure Rate Level 

Symbol %/1000 hr. 

M 1.0 

P 0.1 

R 0.01 

S 0.001 

Dimensions and Availability 

MIL Type CKR17 CKR18 

L 215 ±.015 
. ±.030 .390 ±.015 

0 090 ±.015 
. +.030 .145 ±.015 

Capacitance MIL 
pI Designation Tolerance WVDC too 

10 CKR17BX 100 K;M 

15 CKR17BX 150 K,M 

22 CKR17BX 220 K,M 

33 CKR17BX330 K,M 

47 CKR17BX47b K,M 

68 CKR17BX680 K,M 

100 CkR17BX 101 K,M 

150 CKR17BX 151 K,M 

220 CKiu7BX 221 K,M 

330 CKR17BX 331 K,M 

470 CKR17BX 471 K,M 

680 CKR17BX 681 K,M 

1000 CKR17BX 102 K,M 

1500 CKR17BX 152 K,M 

2200 CKR17BX 222 K,M 

2700 CKR17BX 272 K 

3300 CKR17BX 332 K,M 

3900 CKR17BX392 K 

4700 CKR17BX 472 K,M 

5600 CKR17BX 562 K 

6800 CKR17BX682 K,M 

8200 CKR17BX 822 K 

.01 ul CKR17BX 103 K,M 

.015 ul CKR18BX 153 K,M 

.022 ul CKR18BX 223 K,M 

.027 uf CKR18BX 273 K 

.033 ul CKR18BX333 K,M 

.039 uf CKR18BX 393 K 

.047 ul r;:KR18BX473 K,M 

.056 ul CKR18BX 563 K 

.068 uf CKR18BX 683 K,M 

.082 uf CKR18BX823 K 

.10 uf CKR18BX 104 K,M 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eern 1971 



T 

G 

B 

A 

0 

P 

E 

SOUTHERN 
ELECTRONICS 
C:ORPORATION 

Available to 
100VDC MIL-C- 19978 

MFD 

.001 .175 x 3/4 

.0047 .175 x 3/4 

.01 .235 x 3/4 

.047 .400 x 13/16 

.10 .400 x 1-1/16 

Metal Case, 
.47 .670 x 1-13/16 

Hermetically Sealed, Tubular 
1.0 1.00 x 1-13/16 

100V 

MFD 

.001 

.0047 

.01 .22 x.34 x .82 

.047 .31 x .41 x .94 

Metal Case, .10 .40 x .57 x 1.12 
.47 .50 x .65 x 1.81 Hermetically Sealed, 1.0 .60 x .80 x 2.06 

Rectangular Tube 

100 V 

MFD 

.047 1-1/8 xl x 1/2 

.10 1-1/8 xl x 1/2 

.47 1-1/8 xl x 11/16 
1.0 1-3/4 x 1-1/4 x 7/8 
2.2 2 x 1-3/4 x 7/8 

Metal Case, 4.7 2 x2 x 1-1/2 

Hermetically Sealed, Bathtub 
10.0 3-1/16 x 2-7/8 x 1-1/2 

MFD 

.047 1-1/8 xl x 1/2 

.10 1-1/8 xl x 11/16 

.47 2 x 1-3/4 x 7/8 

Metal Case, 
1.0 2 x2 xl 

Hermetically Sealed, 4.7 3-1/16 x 2-7/8 x 2-1/8 

Adjustable 10.0 3-1/16 x 4-7/16 x 2'1/8 

Decade Range 

.001-.01 

.01 -.10 
Metal Case, .10 -1.0 
Hermetically Sealed, 
Decade 

1.0-10.0 

100 V 

MFD 

.047 1-5/16 x 5/8 x 1-1/4 

.10 1-5/16 x 5/8 x 1-1/4 

Metal Case, .47 1-5/16 x 5/8 x 1-1/2 
1.0 1-5/16 x 5/8 x 2 

Hermetically Sealed, 2.0 1.6 xl x 2-1/2 Plug-in 

100VDC 

MFD 

.001 .17 x .29 x .67 

.0047 .17x.29x .67 

.01 .17 x .29 x .67 

.047 .29 x .42 x .67 

Rectangular Epoxy Case, 
.10 .39 x .54 x .82 

Axial Lead 
,47 .56 x .72 x 1,46 

.01 

.047 

.10 

.47 
1.0 

.01 

.047 

.10 

.47 
1.0 

MFD 

.047' 
.10 
.47 

1.0 
2.2 
4.7 

10.0 

MFD 

.047 

.10 

.47 
1.0 
2.0 

MFD 

.001 

.0047 

.01 

.047 
.10 
,47 

eem/1971 See YELLOW SECTION 
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.22 x .34 x .94 

.40 x .57 x 1.12 

.40 x .57 x 1.81 

20OV-400V 

1-1/8 xl x 1/2 
1-1/8 xl x 11/16 
1-3/4 x 1-1/4 xl 
2 x2 xl 
3-1/16 x 2-7/8 x 1-1/8 
3-1/16 x 2-7/8 x 2-1/8 
3-1/16 x 4-7/16 x 2-1/8 

MFD 

.001 

.0047 

.01 

.047 
.10 
.47 

1.0 

MFD 

.001 

.0047 

.01 

.047 

.10 

.47 
1.0 

MFD 

.047 

.10 
.47 

1.0 
2.2 
4.7 

10.0 

NOTES 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

.235 x 3/4 

.312 x 13/16 

.400 x 1-1/16 

.562 x 1-9/16 
.700 x 1-13/16 

1-1/8 
1-3/4 
2 x2 xl 
2 x2 x 1-3/4 
3-1/16 x 2-7/8 x 2-1/18 
3-1/16 x 4-7/16 x 2-1/8 

1. 0° to + 65°C Temperature Range. 
2. Adjustment Range of ± 1-1/2% from nominal. 
3 .. 01% Long Term Drift at controlled Temperature. 
4 .. 005% Voltage coefficient available on request. 

NOTES 

1-3/4 x 1-1/4 x 7/8 . ALSO AVAILABLE SWITCH 

1-3/4 x 1-1/4 x 7/8 MOUNTED FOR PANEL 

2 x2 x 1-112 ASSEMBLY 

5 x 4-1/4 x 4-3/8 

NOTES 
1-5/16 x 5/8 x 1-1/4 STANDARD BANANA PLUG 
1-5/16 x 5/8 x 1-1/4 MOUNTING ON %" CENTERS 

1-5/16 x.5/8 x 2-1/4 
1.6 xl x 2-1/2 

MFD 

.17 x.29 x .67 .001 

.23 x .36 x .67 .0047 
.29 x .42 x .67 .01 
.39 x .54 x 1.04 .047 
.56 x .72 x 1.24 .10 ,56 x .72 x 1.75 

.47 

for Local Offices, Phones 

L = Length 

2467 
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Vol.S 

~ 
MFD 

.001 .30 x .44 x .67 

.0047 .30 x.44 x .67 

.01 .30 x.44 x .67 

.047 .30 x.44 x .67 

X Rectangular Epoxy Case, .10 .40 x .56 x .82 
RadIal Lead .47 .57 x .74 x 1.50 

100 V 

MFD 

.001 .10x.22x .75 

.0047 .1Ox.22x .75 

.01 .10 x .22 x .75 

.047 .20 x .33 x .75 

.10 .30 x.46 x .87 
0 Wrap-N-FIII, .47 .48 x .65 x 1.50 

Oval Shape, AxIal Lead 1.0 .73 x .90 x 1.75 

100 V 

MFD 

.001 .18 x .75 

.0047 .18x .75 

.01 .75 

.047 .75 

R 

MFD 

.001 .175 x 3/4 

.0047 .175 x 3/4 

.01 .235 x 3/4 

.047 .312 x 7/8 

.10 .400 x 7/8 

.47 .562 x 1-3/8 
T Metal Case, 1.0 .670 x 1-5/s 

Hermetically Sealed, Tubular 

MFD 

.10 1-1/8x 1 x 1/2 

.47 1-1/8 x 1 x 1/2 

1.0 1-3/4 x 7/8 x 11/16 
4.7 2 x2 xl 

10.0 2 x2 x 1-3/4 

B Metal Case, 
Hermetically Sealed, Bathtub 

MFD 

.001 .20 x .63 

.0047 .20 x .63 

.01 .20 x .63 

.047 .25 x .75 

.1 .29 x .88 
R Wrap-N-FiII, .47 .49 x 1.18 

Round Shape, Axial Lead 1.0 .57 x 1.50 

2468 PAGES: 1-988 (Vol. 1) 

MFD 

.001 .30 x .44 x .67 

.0047 .30 x .44 x .67 

.01 .30 x .44 x :67 

.047 .40 x .56 x 1.04 

.10 .57 x .74 x 1.24 

.47 

MFD 

.001 

.0047 

.01 .20 x.33 x .75 

.047 .31 x, .47 x 1.00 

.10 .41 x .57 x 1.25 

.47 .74 x .94 x 2.00 
1.0 

200/400 V 

MFD 

.001 .18 x .75 

.0047 .18 x .75 

.01 .29 x .75 

.047 .43 x' 1.00 

.53 x 1.25 

.87 x 2.00 

MFD 

.001 .235 x 3/4 

.0047 .400 x 7/8 

.01 .175 x 3/4 

.047 .195 x 3/4 

.10 .400 x 1-1/8 

.47 .750 x 1-7/8 
1.0 1.00 x 1-7/8 

MFD 

.10 1-1/8 xl x 1/2 

.47 1-3/4 xl x 718 

1.0 1-3/4 x 1-1/4 x 1-1/8 
4.7 3-1/16 x 2-7/8 x 1-1/8 

10.0 3-1/16 x 2-7/8 x 2-1/8 

MFD 

.001 .20 x .63 

.0047 .21 x .63 

.01 .21 x .75 

.047 .35 x .88 

.1 .40 x 1.13 
.47 .65 x 1.50 

1.0 .83 x 2.00 

.989-2008 (Vol. 2) 

MFD 

.001 

.0047 

.01 

.047 
.10 
.47 

MFD 

.001 

.0047 

.01 

.047 

MFD 

.001 

.0047 

.01 

.047 

.10 
.47 

1.0 

MFD 

.10 

.47 

1.0 
4.7 

10.0 

MFD 

.001 

.0047 

.01 

.047 

.1 

.47 
1.0 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

.23 x 

.40 x 

.46 x .64 x 1.75 

.80 X 1.00 x 2.50 

.312 x 7/8 

.400 x 1-1/8 

.562 x 1-1/8 
1.00 x 1-7/8 

2 x2 xl 
3-1/16 x 2-7/8 x 1-7/8 
3-1/16 x 4-7/16 x 2-1/8 

.25 x .75 

.36 x 1.13 

.46 x 1.25 

.80 x 2.00 
1.0 x 2.25 

.2009-3076 (Vol. 3) eem/1971 



1; .Mylar Capacitots·\·,; 
Available to 
MIL-C- 19978 

T Metal Case, 
Hermetically Sealed, Tubular 

G Metal Case, 
Hermetically Sealed, 
Rectangular Tube 

B Metal Case, 
Hermetically Sealed, Bathtub 

E Rectangular Epoxy Case, 
Axial Lead 

~ 
X Rectangular Epoxy Case, 

Radial Lead 

0 Wrap-N-FiII, 
Oval Shape, Axial Lead 

R Wrap-N-FIII, 
Round Shape, Axial Lead 

MFD 

.0047 

.01 

.047 

.10 
.47 

1.0 
2.0 

MFD 

.0047 

.01 

.047 

.10 

.47 
1.0 
2.0 

MFD 

.47 
1.0 
4.7 

10.0 
27.0 
47.0 
82.0 

MFD 

.0047 

.01 

.047 
,10 
.47 

1.0 
2.0 

MFD 

.0047 

.01 

.047 

.10 

.47 
1.0 
2.0 

MFD 

.0047 

.01 

.047 

.10 

.47 
1.0 
2.0 

MFD 

.0047 

.01 

.047 

.10 

.47 
1.0 
2.0 

lOG V 

.175 x 1/2 

.235 x 1/2 

.312 x 13/16 

.400 x 13/16 

.500 x 1-3/8 

.560 x 1-7/8 

.750 x 1-7/8 

.22 x .34 x 9/16 
.22 x .34 x 9/16 
.22 x .34 x 11/16 
.31 x .41 x 13/16 
.40 x .57 x 1-5/16 
.40 x .57 x 1-13/16 
.60 x .80 x 1-13/16 

1-1/8 xl x 1/2 
1-1/8 xl x 1,1/16 
1-3/4 x 1-1/4 x 1-1/8 
2 x2 xl 
3-1/16 x 2-7/8 x 1-1/8 
3-1/16 x 2-7/8 x 2-1/8 
3-1/16 x 4-7/16 x 2-1/8 

.17 x .29 x .42 

.17 x .29 x .42 

.22 x .36 x .55 

.29 x .42 x .67 

.39 x .54 x 1.24 

.56 x .72 x 1.24 

.56 x .72 x 1.75 

.18x .31 x .42 

.18x .31 x .42 

.24 x.38 x .55 

.30 x.44 x .67 

.40 x.56 x 1.24 

.57 x ;74 x 1.24 

.57 x .74 x 1.75 

.10 x.23 x ·.44 

.10x .23 x .44 

.19x .32 x .56 

.21 x.34 x .69 

.31 x.48 x 1.25 

.47 x.64 x 1.25 

.54 x .71 x 1.75 

.18 x .44 

.18x .44 

.27 x .56 

.29 x .69 

.42 x 1.25 

.56 x 1.25 

.65 x·1.75 

MFD MFD 

.0047 .195x 1/2 .0047 

.01 .235 x 5/8 .01 

.047 .312 x 13/16 .047 

.10 .400 x 1-1/16 .10 

.47 .560 x 1-5/8 .47 
1.0 .750 x 1-7/8 1.0 
2.0 1.0 x 2-1/8 2.0 

MFD MFD 

.0047 .22 x .34 x 9/16 .0047 

.01 .22 x .34 x 9/16 .01 

.047 .31 x .41 x 13/16 .047 

.10 .31 x .41 x 1-1/8 .10 

.47 .40 x .57 x 1-9/16 .47 
1.0 .60 x .60 x 1-13/16 1.0 
2.0 2.0 

MFD MFD 

.47 1-1/8 xl x 1/2 .47 
1.0 1-3/4 x 7/8 x 11/16 1.0 
4.7 2 x 1-3/4 x 7/8 4.7 

10.0 2 x2 x 1-1/2 10.0 
27.0 .3-1/16 x 2-7/8 x 2-1/8 27.0 
47.0 3-1/16 x 4-7/16 x 2-1/8 47.0 
82.0 82.0 

MFD MFD 

.0047 .17 x.29 x.42 .0047 

.01 .17 x.29 x.55 .01 

.047 .29 x .42 x .57 .047 

.10 .39 x .54 x .82 .10 
.47 .56 x.72 x 1.24 .47 

1.0 .56 x .72 x 1.75 1.0 
2.0 2.0 

MFD MFD 

.0047 .18x .31 x .42· .0047 

.01 .18x .31 x .42 .01 

.047 .30 x.44 x .55 .047 
.10 .40 x.56 x .82 .10 
.47 .57 x .74 x 1.24 .47 

1.0 .57 x .74 x 1.75 1.0 
2;0 2.0 

200 V 

MFD xWxL MFD 

.0047 .10x .23 x .44 .0047 

.01 .10 x.23 x .56 .01 

.047 .24 x .37 x .56 .047 

.10 .25 x.42 x .81 .io 

.47 .43 x.60 x 1.25 .47 
1.0 .50 x .67 x 1.75 1.0 
2.0 2.0 

MFD MFD 

.0047 .18 x .44 .0047 

.01 .18 x .56 .01 

.047 .32 x .56 .047 

.10 .36 x .81 .10 
.47 .54 x 1.25 .47 

1.0 .61 x 1.75. 1.0 
2.0 2.0 
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150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

.22 x .34 x 9/16 

.22 x .34 x 11/16 

.31 x .41 x 13/16 

.40 x .57 x 1-1/8 

.50 x .65 x 1-13/16 

.60 x .80 x 2-5/16 

.30 x .44 x .82 

.40 x .56 x 1.04 

.57 x .74 x 1.50 

400 V 

TxWxL 

.10 x.23 x .56 

.13 x .26 x .56 

.24 x .37 x .81 

.27 x .44 x 1.00 

.51 x .68 x 1.50 

.67 x .84 x 1.75 

.62 x 1.50 

.78 x 1.75 
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Vol.S 

MFD 

.01 .175 x 9/16 
.047 .195 x 9/16 
.10 .235 x 11/16 
.47 .312 x 13/16 

1.0 .400 x 13/16 
T Metal Case, 4.7 .560 x 1-3/8 

Hermetically Sealed, Tubular 10.0 .670 x 1-5/8 

SOV 

MFD 

.01 .22 x .34 x 9/16 

.047 .22 x .34 x 9/16 

.10 .22 x .34 x 9/16 

G Metal Case, .47 .22 x .34 x 13/16 

Hermetically Sealed, 1.0 .31 x .41 x 13/16 
Rectangular Tube 4.7 .40 x .57 x 1-9/16 

MFD 

.47 1-1/8 xl x 1/2 
1.0 1-I/B xl x 1/2 
4.7 1-3/4 xl x 3/4 

10.0 1-3/4 x 1-1/4 x 1 
22.0 1-3/4 x 1-1/4 x 1-1/8 

B Metal Case, 47.0 3-1f16 x 2-7/8 x 1-3/8 
Hermetically Sealed, Bathtub 3-1/16 x 2-7f8 x 2-1/8 

50V 

MFD 

.01 .17 x .29)( .42 

.047 .17x.29x .42 

.10 . 17 x .29 x .55 . 

.47 .29 x .42 x .57 

E Rectangular Epoxy Case, 1.0 .29 x.42 x .82 
Lead 4.7 .56 x .72 x 1.24 

~ 
MFD 

.01 .18 x .31 x .42 

.047 .18 x .31 x .42 

.10 .18 x .31 x .55 

.47 .30 x .44 x .55 

X Rectangular Epoxy Case, 1.0 .30 x .44 x .82 
Radial Lead 4.7 .57 x .74 x 1.24 

MFD 

.01 .10 x.23 x .40 

.047 .10x .23 X .40 

.10 .10x .23 x .53 

.47 .22 x .35 x .53 
1.0 .24 x .37 x .78 

0 Wrap-N-FIII, 4.7 .38 x .55 x 1.20 
Oval Shape, Axial Lead 10.0 .49 x .66 x 1.50 

SOV 

MFD 

.01 .18x .40 

.047 .18x .40 

.10 .18 x .53 

.47 .30 x .53 
1.0 .32 x .78 

R Wrap-N-FIII, 4.7 .49 x 1.20 

Round Shape, Axial Lead 10.0 .60 x 1.50 

2470 PAGES: 1-988 (Vol. 1) 

MFD 

.01 .175 x 9/16 
.047 .235 x 9/16 
.10 .235 x 11/16 
.47 .400 x 13/16 

1.0 .400 x 15/16 
4.7 .560 x 1-5/B 

10.0 .750 x 1-7/B 

100 V 

MFD 

.01 .22 x .34 x ~/16 

.047 .22 x .34 x 9/16 

.10 .22 x .34 x 11/16 

.47 .31 x .41 x 13/16 

1.0 .31 x .41 x 1-1/8 
4.7 .40 x .57 x 1-13/16 

400 V 

MFD 

.47 1-1/8 xl x 1/2 
1.0 1-1/8 xl x 1/2 
4.7 1-3/4 x 1-1/4 x 7/8 

10.0 2 x 1-3/4 xl 
22.0 2 x2 x 1-1/2. 
47.0 3-1/16 x 2-7/B x l-lf8 

100.0 3-1/16 x 4-7/16 x 2-1/8 

100V 

MFD 

.01 .11 x.29 x .42 

.047 .17 x .29 x .55 

.10 .17 x.29 x .55 

.47 .29 x .42 x .82 
1.0 .39 x.54 x .82 
4.7 .56 x .72 x 1.50 

MFD 

.01 .18 x .31 x .42 

.047 .18 x .31 x .55 

.1.0 .18 x .31 x .55 

.47 .30 x.44 x .B2 

1.0 .40 x.56 x .82 
4.7 .57 x .74 x 1.50 

100 V 

MFD 

.01 .10x.23 x .40 

.047 .10 it .23 x .53 

.10 .11 x .24 x .53 

.47 .19 x.32 x .78 
1.0 .28 x.45 x .78 
4.7 .40 x .57 x 1.50 

10.0 .55 x .72 x 1.75 

100V 

MFD 

.01 .18 x .40 

.047 .18 x .53 
.. 10 .19 x .53 
.47 .27 x .78 

1.0 .3"9 x .78 
4.7 .. 51 x 1.50 

10.0 .66 x 1.15 

.989-2008 (Vol. 2) 

MFD 

.01 
.047 
.10 
.47 

1.0 
4.7 

10.0 

MFD 

.01 

.047 

.10 

.47 
1.0 
4.7 

MFD 

.47 
1.0 
4.7 

10.0 
22.0 
47.0 

100.0 

MFD 

.01 

.047 

.10 

.47 
1.0 
4.7 

MFD 

.01 
:047 
.10 
.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 
1.0 
4.7 

10.0 

MFD 

.01 

.047 

.10 

.47 
1.0 
4.7 

10.0 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

.22 x .34 x 9/16 

.22 x .34 x 11/16 
.22 x .34 x 13/16 
.40 x .57 x 1-1/8 
.40 x .. 57 x 1-9/16 
.60 x .80 x 2-1/16 

x 1/2 
x 11/16 

2 x2 x 1-1/8 
3-1/16 x 2-7/8 x 1-1/8 
3-1/16 x 2-7f8 x 1-7/8 

.19 x .32 x .53 

.31"x .48 x .78 

.32 x .49 x 1.20 

.73 x .90 x 1.75 
1.02 x 1.19 x 1.75 

.18 x 

.20 x 

.27 x .53 

.36 x .78 

.43 x 1.20 

.84 x 1.75 
1.13 x 1.75 
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SOUTHERN 
ELECTRONICS 
CORPORATION 

SEC. 1500 • CAPACITORS 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

Metallized Polycarbonate Capacitors .. · 

T Metal Case, 
Hermetically Sealed, Tubular 

G Metal Case, 
H·ermetically Sealed, 
Rectangular Tube 

E Rectangular Epoxy Case, 
Axial Lead 

X Rectangular Epoxy Case, 
Radial Lead 

o Wrap-N-FIII, 
Oval Shape, Axial Lead 

R Wrap-N-FIII, 
Round Shape, Axial Lead 

eem/1971 

MFD 

.01 

.047 

.10 
047 

1.0 
4.7 

MFD 

.01 

.047 

.10 
047 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.io 
.47 

1.0 
4.7 

SOV 

.175 x 9/16 

.175 x 9/16 

.235 x 9/16 

.235 x 9/16 

.312 x 13/16 

.500 x 1-1/8 

SOV 

.22 x .34 x 9/16 

.22 x .34 x 9/16 

.22 x .34 x 9/16 

.22 x .34 x 11 /16 

.31 x AI x 13/16 

.40 x .57 x 1-1/8 

SOV 

.17 x .29 x .42 

.17 x .29 x .42 

.17 x .29 x .42 

.23 x .36 x .55 

.29 x .42 x .67 

.39 x.54 x 1.24 

SOV 

.18x .31 x 042 

.18x .31 x .42 

.18x .31 x .42 

.24 x .38 x .55 

.30 x .44 x .67 

.40 x .56 x 1.25 

SOV 

.11 x .24 x .40 

.12 x .25 x .40 

.19 x .32 x .53 

.21 x .34 x .68 

.29 x.46 x 1.25 

SOV 

DxL 

.lax .40 

.19 x .40 

.20 x 040 

.27 x .53 

.29 x .68 

.38 x 1.25 

MFD 

.01 

.047 

.10 
047 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

100 V 

.175 x 9/16 

.235 x 9/16 

.235 x 11/16 

.400 x 13/16 

0400 x 1-1/16 
.560 x 1-7/8· 

100 V 

.22 x .34 x 9/16 

.22 x .34 x 9/16 

.22 x .34 x 11/16 

.31 x .41 x 13/16 

.40 x .57 x 1-1/8 

.50 x .65 x 1-13/16 

100V 

.17 x.29 x .42 

.17 x .29 x .42 

.23 x .36 x .55 

.29 x 042 x .82 

.39 x.54 x 1.00 

.56 x .72 x 1.50 

100V 

.18 x .31 x .42 

.18 x .31 x .42 

.24 x .38 x .55 

.30 x .44 x .82 

.40 x .56 x 1.04 

.57 x .74 x 1.50 

100V 

.12 x.25 x .40 

.13 x .36 x .53 

.21 x .34 x .81 

.26 x.43 x 1.00 
045 x .62 x 1.50 

100 V 

DxL 

.18 x .40 

.20 x .40 

.21 x .53 

.29 x .81 

.37 x 1.00 

.56 x 1.50 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.047 

.10 

.47 

1.0 
4.7 

MFD 

.01 

.047 

.10 

.47 

1.0 
4.7 

See YELLOW SEC1:ION for Local Offices, Phones 

200 V 

.195 x 9/16 

.235 x 13/16 

.312 x 13/16 
.500 x 1-1/8 

.560 x 1-3/8 
1.00 x 1-7/8 

200 V 

.22 x .34 x 9/16 

.22 x .34 x 11/16 

.22 x .34 x 13/16 

.40 x .57 x 1-1/8 

.40 x .57 x 1-5/16 

.60 x .80 x 2-5/16 

200 V 

.17 x .29 x .42 

.23 x .36 x .55 

.29 x .42 x .57 

.39 x .54 x .82 

.56 x .72 x 1.24 

.18x .31 x 042 

.24 x .38 x .55 

.30 x .44 x .55 
AD x .56 x .82 

.57 x .74 x 1.24 

200 V 

tn v ?~ y An 
.14 X .Lo( X .o.l 

.22 x .35 x .53 

.35 x .52 x .81 

.35 x .52 x 1.25 

.67 x .84 x 1.75 

200 V 

DxL 

.1Bx .40 

.22 x .53 

.30 x .53 

.46x .81 

.46 x 1.25 

.78 x 1.75 

STYLE T 

L = Length 

STYLE G 

L=Length 

STYLE E 



Vol.S 

MFD MFD 

.001 .235 x 11/16 .001 

.0047 .235 x 11/16 .0047 

.01 .235 x 11/16 .01 

.047 .312 x 11/16 .047 

.10 .312 x 15/16 .10 

.47 .562 x 1-1/8 .47 

T .670 x 1-3/8 
.670 x 1-7/8 

MFD MFD 

.001 .001 

.0047 .0047 

.01 .01 

.047 .047 

.10 .10 
T Metal Case, .47 .47 

.235 x 11/16 

.235 x 11/16 

.235 x 11/16 

.400 x 13/16 
.400 x 1-1/16 
.670 x 1-3/8 
.670 x 1-7/8 

1.00 x 1-7/6 

.235 x 13/16 

.312 x 13/16 

.400 x 13/16 

.562 x 1-1/8 

.562 x 1-5/8 
1.00 x 2-1/8 

MFD 

.001 
.0047 
.01 
.047 
.10 
.47 

MFD 

.001 

.0047 

.01 

.047 

.10 

.47 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

.235 x 11/16 

.235 x 13/16 

.235 x 13/16 

.400 x 1-1/16 

.500 x 1-1/8 

.670 x 1-7/8 
1.00 x 1-7/6 

Hermetically Sealed, Tubular 1.0 1.0 1.0 

B 

2472 

200 V 400 V 

MFD MFD MFD 

1-1/8 xl x 1/2 .01 1-1/6 xl x 1/2 .Ql 
1-1/8 xl x 1/2 .047 1-1/8 xl x 1/2 .047 
1-1/6 x 1 x 1/2 1-1/8 " 1 " 11/16 .10 
1-3/4 xl x 7/6 1-3/4 x 1-1/4 x 1-1/8 .47 

x 1-3/4 x 7/8 2 x2 xl 2 
x2 x 1-1/8 2 x2 x 1-1/2 
x2 x 1-3/4 

Operating Temperature: -55·C to +B5·C - Insulation Resistance (25°P): 1,000,000 meg x mfd; need not exceed 2,000,000 
megohms - Dissipation Factor: 0.02% - Temperature Coefficient: -100 ppm/"C typical - Test Voltage: 200% of rated voltage. 

Operating Temperature: -55°C to +85·C: to +125°C with SO"Io voltage derating - Insulation Resistance: 100,000 meg x mfd: 
need not exceed 200.000 megohms - Dissipation Factor: 0.3% typical - /:,. Capacitance vs. Temperature: -5% at -ssoC: 
+3% at +B5°C: +15% at +125°C - Test Voltage: 200% of rated .voltage. 

Operating "temperature: -ssoC to +B5°C: to +125°C with 50"10 voltage derating - Insulation Resistance (25°C): SO,OOO meg 
x mfd: need not exceed 100,000 megohms - Dissipation Factor(25°C): 0.5% typical (1% max.) - /:,. Capacitance vs. Tempera
ture: -5% at -ssoC: +3% at +85°C: +15% at +125°C - Test Voltage: lSO% of rated voltage. 

Operating Temperature: -ssoC to +125°C - Insulation Resistance (25· C): 300,000 meg x mfd: need not exceed 600,000 
megohms - Dissipation Fact!>r (25·C): 0.1% typical (0.15% max.) - /:,. Capacitance vs. Temperature: -1.5% at -ssoC: ±I% 
at +125°C - Test Voltage: 200% of rated voltage. 

Operating Temperature: -55°C to +125°C - Insulation Resistance (25· C): 100,000 meil" x mfd: need not exceed 200,000 
megohms - Dissipation Factor (25°C): 0.2% typical (0.3% max.) - /:,. Capacitance vs, Temperature: -1.5% at -ssoC: ±1% 
at +125°C - Test Voltage: 150% of rated Voltage. 

Operating Temperature: -ssoC to +160·C: to +200°C on request - Insulation Resistance (25°C): 1,000,000 meg x mfd: need 
not exceed 2,000,000 megohms - Dissipation Fattor (25°C): 0.01% - Temperature Coefficient: -200 ppm/"C typical - Test 
Voltage: 200% of rated voltage. 

Operating Temperature: -SS·C to +'40°C: to +2OO°C on request - Insulation Resistance (25·C): 500,000 meg x mfd: need 
not exceed 1,000,000 megohms - Dissipation Factor (25°C):.o.I% typical (0.2% max.) - Temperature Coefficient: -so ppm/"C 
typical - Test Voltage: 150% of rated voltage. 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) __ . 2009-3076 (Vol. 3) eem/1971 
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·SEC. 1500 • CAPACITORS 

SOUTHERN 
ELECTRONICS 
CORPORATION 

150 West Cypress 
Burbank, California 91502 
Phone (213) 846-9302 
TWX: 910-498-2207 

-j h-~ ffi i -~-~ r= .JL 1m,! B C ' 3/32 L±1/32- 1-5/8±1.0 ... -0+015-
CASE D,e LEADS -005, A~005 i 
Upto.195 #24AWG , - ~ W 

. UP to .312 #22 AWG : CASE DIA W ±1/64 A±.005 B ± 1/32 C ±1/16 
S,VLET(BASIC) OVER 312 #20AWG , UptoAoo 1/4 .144 .187 5/16 

-------------------------------..::--~---: OverAOO 1/2 .156 .250 7/16 

~ ~'" -v- !--=~---------~=--+-
i n,,"-. 5/16-24 THO 

OPTION T : 3/8 

------------------------------------;~-i :~~~I~yE~ ~~T~ L~gK WASHER AND NUT 

I ~---im l--~~~I~~-~-nn-------n----n---~----·--~-----
CAO.~",~'_ .'" i - ~~,-
OVER .400 .156 ±005: T'"'-" _ 

OPTION A "MIN. DIA .400: 3/8 :: 

------[~,~~,~~-------------------=-.-i ':Jr:Glli ~: 
3/8 ',' OPTION P 1-5/8 7/8 

1-7/8 1-1/8 
6·32 THO : 2-1/8 1-1/4 

, MIN DIA = .400 2-3/8 1-3/8 
OPTION M "MIN. Die .235 i MIN LENGTH 1-1/16 2-5/8 1-7/8 _____________________________________________ L ___________________________________________ _ 

--.... E CASE L 

tl 
TOL. SIZE 

INSULATING SLEEVE 
Add .015toDio &Add 1/16to length 

OPTION S 

Part Number Code P T C 104 K 

Dieleqtrlc T T T T 
Case style____ _ 
Voltage ____ _ 
Capacitance in Mmfd 

(First 2 digits are significant figures. 
last digit indicates number of zeros) 

Capacitance tolerance _____ --' 
Circuit 

(n ...... :;". ,<_-.-;"':;-:+-~-"-. ... ~--.-: ... ;;-, ---------' 
.Terminal and 

L 6 

Mounting Accessories, _______ --' 
(Omit for Standard) 

Voltage Code 

Z 30VDC 
A 50VDC 
B lOOVDC 
C 200VDC 
E 400VDC 
F 600VDC 
G =lOOOVDC 

Circuit Styles 

L 
w 

W H _J E 

11$ ... 
F" 
G 

STYLE B (BASIC) 

Tolerance Code 

A =±.l% 
B = ±.25% 
D = ±.5% 
F =±l% 

Standard (Omit Symbol) 

±'/ .. 
± V .. 
± '/"" 
±.OIO 
± .010 
± Vaz 

G = ±2% 
J = ±5% 
K = ±lO% 
M = ±20% 

Lead Material 
(Omit for St'-a-nd-:-a-r--:d)=-----------.... 1 (Deduct J{6" from L Dim. Style T & G) 

'Optional 

Dielectric Code 
P = Polystyrene 

M = Mylar 
'L = Polycarbonate' 
T = Teflon 
R = Metallzed Mylar 
B = Metalized Polycarbonate 
G = Metalized Teflon 

Case Code 
T = Hermetically Sealed, Tubular 
B = Hermetically Sealed, Bathtub 
G = Hermetically Sealed, Rectangular Tube 
P = Hermetically Sealed, Plug·in 
A = Hermetically Sealed, Adjustable 
D = Hermetically Sealtld, Decade 
E = Epoxy Case, Axial Lead 
X = Epoxy Case, Radial Lead 
o = Wrap·N-Fill, Oval Shape 
R = Wrap·N-FiII, Round Shape 

2 (Deduct J{6" from L Dim. Style T & G) 

Lead Type 

Standard - Tinned Copper Weld (Omit Symbol) 
4':'" Tinned Copper 
5 - Tinned Nickel 
6 - Gold Plated Nickel 
7 - Gold Plated Dumet 

See YELLOW SECTION for Local Offices, Phones 2473 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Get SPRAGUE' COMPONENTS 
Passive or Active ... 

• • • 

from Key Distributors ... 
OVERNIGHT! 
Sprague's key electronic parts distributors located throughout the 
country are ready to save you time, save you money, on the highest 
quality line of capacitors, transistors, integrated circuits, resistors, 
pulse transformers, and interference filters in the industry. Popular 
military and industrial ,components are available in production 
quantities ... at regular factory prices ... overnight! 

MAKE YOUR SELECTION FROM THE 1971 EDITION OF 
The rJdm-~ MASTER c 

CAPACITORS PAGE 
TANTALUM ELECTROLYTIC 

• Solid Electrolyte ..•....• 192,193,194,195,196,197,198,199 
• Foil Type •...•.........•........•.• 200,201,202,203,204 
• Sintered-anode .••••..••.•• 205,206, 207, 208, 209, 210, 211 

ALUMINUM ELECTROLYT!C 
• TWist-prong 8ase ••. ; .................... 218,219,220,221 
• Octal-Base ..•.••...•.••....••.•.•...•••••.........• 222 
• Tubular, Axial-lead .....•.....• 212,213,214,215, 216, 217 

, 222,223,224,225,226 
• High Capocitance .................. 224,225,226,227,228 
• Printed Wiring Board ................................. 214 

PAPER 
• Metal-clad Tubular •..••.••••..•...•••.......... 233-238 
• Metal-encased, Bathtub ........................... 232, 239 
• Metal-encased, Rectangular •.•••....•...•..••• 232, 239, 240 

METALLIZED PAPER 
• Molded Tubular ..................................... 240 
• Metal-clad Tubular ................................... 241 

FILM 
• Dipped Tubular.· ............................. 242,243,245 
• Printed Wiring Board ................................. 243 

METALLIZED FILM 
• Metal-clad Tubular •.••..•..•.•••......•••••••••..• ' ••• 245 
• Film-wrapped Tubular ••.•..•...••..•.•..........•.•.• 244 
• Plasti~-case Tubular (Dearborn) ••..•.••.. ; .• , •..•..••..• 246 

PAPER AND FILM COMBINATION 
• Molded Tubular ................ ' ................. 229,230 

. • Dipped Tubular ..•••............••..••.•.•..•••.••..• 231 
• Metal-clad Tubular ................................... 241 
• High Voltage ••.•.•••..•.•.••...•.•.........••....•• 230 

CERAMIC 
• Disc .......................... 247,248,249,250,251,252 
• Monolythic<!>, Layer-built ......•.........••.......• 253, 254 
• High Voltage ............•.........•••....•...•• , ••• 252 
• A~c Suppressian ................................ ' ..... 252 

MICA 
• Molded ............................................ 255 
• Dipped ••.••••.•.••••••••.• ' •••••..••••••••..•••••.• 256 

TRANSISTORS PAGE 
• Germanium ...•..•..••••.....................• 1006,1007 
• Silican ••.. , .....•............................• 1006,1007 
• Econoline<!> Plastic Molded ............................ 1008 
• Power (Pirgo) ...................................... 1009 

RESISTORS 
WIREWOUND 

• Ceramic Shell, Axial-lead ..•••••.•....••• 960, 961, 962, 963 
• Ceromic Shell, Tab-terminal ............................ 963 
• Vitreous Enamel, Axial-lead ...........•••.•...•... 964, 965 
• Silicone Coated, Axial·lead .....•.........•..•.•......• 966 

INTERFERENCE FILTERS 
• Hypass<!> Capacitors .............................. 257,599 
• TVI & VHF ..................•......•...•.....•• 257,599 
• Fluorescent ........•...•..•.... : •.•.•.•........• 257,599 
• Motor ......................................... 257,599 

PULSE TRANSFORMERS 
• SCR Triggers ....................................... 1193 

TEST EQUIPMENT 
• Capacitor Analyzers •...•.•.•....•.•.•••............•• 701 
• Motor Capacitor Analyzers ...•.•.............••..•...• 701 

Complete technical details on any of the products 
listed above are available upon request to the Tech
nical Literature Department, Sprague Products Co., 
481 Marshall Street, North Adams, Mass. 01247 . 

SPRAGUE® 
THE MARK OF RELIABILITY 

2474 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eemJ 1971 



CAPACITORS 
POLYESTER FILM 

~ 
M-C 

M-B 
M-BII 

~ 
MW-R 

Type M-C (Ceramic case), Types M-B 
and MB-A (Phenolic case), Polyester 
Film Dielectric_ Operating tempera
tun!: -55°C to +85°C without de
rating. Values to 1.00 MFD from 200 
to 600 V.D.C. Types MW-R and MW-F, 
Polyester Tape Wrap, thermosetting 
resin end seals. Operating tempera
ture: - 55°C to + 100°C without de
rating. In capacities up to 10.0 MFD, 
Type MW-R from 50 to 600 V.D.C., 
Type MW-F from 100 to 600 V.D.C. 
All types extended foil construc
tion. With humidity -resistant syn
thetic resin end seals. Capacity tol
erance ±20%. Closer tolerances 
available on request. 

POLYSTYRENE FILM 

PYW-R 

PYW-F 

Extended foil construction, Polyester 
film wrapped, thermosetting resin 
end fill. Types PYW-R and PYW-F 
values up to 3.0 MFD from 50 to 
600 V.D.C. Operating temperature: 

- 55°C to + 85°C without voltage 
derating. Dissipation factor: .1%. 
Temperature coefficient: -120 ±50 
PPM/oCQ: 2500 or better at 1 Mega
hertz. Insulation Resistance: 100,000 
Megohms X Microfarads at 25°C, 
50,000 Megohms X Microfarads at 
85°C. Dielectric Absorption: less 
than .05% when tested at 25°C. 

POLYCARBONATE AND FOIL 

PCW-R 

PCW-F 

Types PCW-R and PCW-F (wrap and 
fill), values to 10.0 MFD from 50 to 
200 V.D.C. Operating temperature: 
- 55°C to + 125°C without volt
age derating. Dissipation Factor: 
shall be 0.5% or less when meas
ured at 25°C and 1 KHz. Insu
lation Resistance: minimum shall 
be 50,000 Megohm-Microfarad when 
measured at 25°C, 500 Megohm-

Dielectric Absorption: less than .2%. 
(Typical Applications: communication 
and precision test equipment, com
puters, timing circuits, navigation, 
aircraft and other precision circuits 
where low dielectric absorption, ex
cellent retrace are a factor') 

-I St~ CORPORATION 

CONDENSER 

METALIZED POLYESTER FILM 

" M2-E 

M2W-F 

Thermosetting resin filled, radial 
leads. Type M2-E (Rectangular Epoxy 
Case) available in up to 5.0 MFD from 
50 to 100 V.D.C. Type M2-BA (Round 
Phenolic Case) values up to 10.0 
MFD from 50 to 200 V.D.C. Types 
M2W-R and M2W-F, Polyester Tape 
Wrap, thermosetting resin end seals. 
Available in values from .01 up to 
20.0 MFD from 100 to 600 V.D.C. 
Operating temperature: - 55°C to 
100°C without derating. + 100°C to 
+ 125°C with 50% voltage derating. 
Capacity tolerance: ±20% is stand
ard. ±IO%, ±5%, ±3%, ±2% 
and ±1 % are also available. 

METALIZED POL YCARBONATE 

~PC2.E 
PC2W-R 

PC2W-F 

R-C NETWORKS 

Type PC2-E (Rectangular Epoxy Case, 
radial leads), available in up to 5.0 
MFD from 50 to 100 V.D.C. Types 
PC2W-R and PC2W-F (wrap and fill), 
values up to 20 MFD from 100 to 
600 V.D.C. Operating temperature: 
- 55°C to + 125°C without voltage 
derating. Dissipation Factor: shall be 
0.5% or less when measured at 25°C 
and 1 KHz. Units larger than 1.0 
MFD shalr be measured at 60 Hz. 
Temperature Coefficient: 50 PPM/oC 
or less over a temperature range of 
25°C to 85°C. Insulation Resistance: 
minimum shall be 50,000 Megohm
Microfarad when measured at 25°C, 
50b Megohm-Microfarad when meas
ured at 125°C. Dielectric Absorption: 
less than .2%. 

Custom made. For RFI suppression, arc suppression, relay contact pro
tectors, noise filters, spark suppression. Available in any size, pOWllr 
rating, combination or configuration. For example: Capacitor Section can 
be Mylar, Metalized Mylar, Polystyrene, Polycarbonate ... any voltage or 
tolerance. Resistor Section can be Composition, Wire-wound, Metal Film, 
Deposited Carbon .- .. in any wattage or tolerance. Total Networks avail
able in tolerances as close as ±1 %. Manufactured under rigid Quality 
Control to meet specific requirements. 

! 

1065 W. Addison Street, Chicago, Illinois 60613 • (312)-327-5440 
eern /1971 See YELLOW SECTION for Local Offices, Phones 2475 



Vol. 3 PASSIVE 

HIGH·VOLTAGE 
FAST ·DISCHARGE 

CAPACITORS 
Developed in response to customers' 
inquiries, these capacitors meet exact
ing requirements in energy discharge 

lications_ 

PULSE 
LASER 
CAPACITOR 
(Patented) 

Model ESC-302: O.Oll'f, 20kv, 3 nano
henries; life: 10· shots at a repetition 
of 100 pps. Size: 4W' dia x 3/1 high. 

LOW 
INDUCTANCE 
CAPACITOR 
& SWITCH 
• Available from 

4.5I'f-60I'f at 
10-25 kV. 

• Maximum self 
inductance: 
5 nanoherries. 

Series ESC-248A heavy duty energy 
storage capacitors, shown with mating 
discharge switch Model SBG-5. 

COAXIAL
DISC 
CAPACITOR 
(Patented) 

Model ESC-247D 
• 0.51'f, 20kV, 

1 nanohenry. 

Famous low inductance energy stor
age capacitors all have maximum 
inductance of one nanohenry, are 
available with values of O.OOll'f to 
0.51'f at 20kV. Ideal for dye laser and 
flash lamp applications-in use 
throughout the world. 

PULSE· 
FORMING 

NETWORKS 
.. . from the smallest 
to the largest 

Model peE-I: Pulse-forming networks 
i~stalled at Griffis AFB. Peak charge 
voltage: 252kv; peak power: 180 
megawatts; PRF: 180 pps; ripple: 
lessthan 1%. 

TOBE DEUTSCHMANN pulse-forming 
networks range from miniature units 
to high-power installations like the 
one shown above. This unit, designed 
and built to a rigid performance 
specification, is more than 8 feet 
high, 5 feet wide, and 22 feet long. 

Whatever your requirements for 
PFN's, low-Z pulse lines, or pulse 
capacitors, we can design and build 
reliable units to satisfy your need. 

I ~D~ffi[P I ™ 

MICA·PAPER 

CAPACITORS 
rated for high·voltage 
pulse & dc applications 
feature: 
• High Reliability. 
• Encapsulated Construction_ 
• Extremely Low Dissipation Factor_ 
• Close Tolerance Matching Between 

Sections. 

Size 4\12/1 x 2 9/16/1 X 21,4/1 high_ 

Developed for airborne radar modu
lators, TDL ,mica-paper capacitors 
are available as multiple section E
line pulse networks with internal or 
external coil. Prototype quantities to 
your specifications can be supplied 
on short delivery_ 

NEED A COMPLETE 

DISCHARGE SYSTEM? 

Fast discharge pulse energy system, 
Model ESB-118_ Rated: 3000J, 20kV, 
and 0.5 megampere peak current_ In 
addition to catalog systems, custom 
equipment is available. 

1-988 (Vol. 1). _ . 989-2008 (Vol. 2) . __ 2009-3076 (Vol. 3) 



MINIATURE CERAMIC 
CAPACITORS 

§EC. 1500 • CAPACITORS 

usee 
CENTRALAB 

Electronics Division 

GLOBE-UNION INC. 

GENERAL SPECIFICATIONS 
W Dielectric Characteristics: NPO Dielectric Characteristics: 

Dissipation Factor: Less than 2.5% at 1 KHz 
100,000 megohms or 
1000 megohm-

Dissipation Factor: Less than .15% at 1 MHz 
Insulation Resistance: Insulation Resistance: 100,000 megohms or 

microfarads, whichever is 
less at 25°C 

1000 megohm
microfarads, whichever is 
less at 25°C 

Temperature Coefficient: ±15%, -55 to +125°C 
Dielectric Strength: 2.5 x rated voltage, 

(250 VDC for C19 Series) 
Meets or exceeds applicable requirements of 
MIL·C·l1015 and MIL-C-39014. 

Temperature Coefficient: 0 ±30 PPM/"C, -55 to 
+125°C 

Dielectric Strength: 2.5 x rated voltage 
Meets or exceeds applicable requirements of MIL-C·20. 

LEADED TYPES 

Series Capacitance Voltage 

TUBULAR / EPOXY CASE / AXIAL LEADS 

CI0 
C33 - High Stability 
C22 

1.0 pF-3.0 Mfd 
.5 pF-.1 Mfd 

10 pF·.22 Mfd 

50/100/200 VDC 
50/100/200 VDC 
50/100 VDC 

RECTANGULAR / EPOXY COATED / AXIAL LEADS 

C3I 
C38 - High Stability 

1.0 pF-1.0 Mfd 
5.6 pF-.01 Mfd 

50/100/200 VDC 
50/100/200 VDC 

RECTANGULAR / EPOXY CASE / AXIAL LEADS 

CI9 - High Current .01 Mfd-l0 Mfd 400 and 1200 Hz 
at 70 VRMS 

RECTANGULAR / EPOXY CASE / RADIAL LEADS 

C12 
C37 - High Stability 

1.0 pF-10 Mfd 
5.0 pF-.10 Mfd 

50/100/200 VDC 
50/100/200 VDC 

Dielectric 

W 
NPO 
W 

W 
NPO 

w 

W 
NPO 

Capacitance tolerances available: W - ±5, 10, 20%; NPO - ±1, 2, 3, 5, 10, 20% and 0.5 pF (1 pF to 10 pF) 
To order specify: Series, Capacitance, Tolerance and Voltage (Frequency for C19) 

See Volume II, Section 2700 for USCC/CENTRALAB EMI/RFI Filters 

U.S. CAPACITOR CORp· M/S #20·2151 N. LINCOLN ST. BURBANK, CALIF. 91504.(213) 843-4278 TWX: 910-498-2222 
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Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

HUMISEAL COATINGS 

GENERAL CHART 
Listed in this General Chart of Properties are ten of the most frequently used HumiSeal Protective 
Coatings and their principal properties. These have been tabulated in order to facilitate comparison 
of their characteristics and selection of the most suitable type for a specific application. In addition 
to these HumiSeal types we manufacture a variety of coatings for special purposes, including high 
temperature applications. Should none of the coatings listed in this chart fulfill your requirements, 
we suggest that you contact us for recommendations. 

PROPERTIES OF LIQUID HumiSeal 

THERMAL PROPERTIES 
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24 hrs. at -75°F 
1812 7.3 20 30. 40 10min. room temp. or 24 hrs. 1 year 1 year 550 to Passes Good 

30 min. at 170°F +280°F 

24 hrs. at -75°F 
1815 7.6 35 470 30 10min. room temp. or 24 hrs. 1 year 1 year 450 to Passes Good 

30 min. at 170°F +270°F 

24 hrs. at 
450 I -75°F 

pB31 7.6 35 160 30 10min. room temp. or 24 hrs. 1 year 1 year to Passes Good 
30 min. at 170°F +270oF 

24 hrs. at -70°F 
lA20 8.5 50 120 90 60min. 1 week 6 mos. 6 mos. 375 to Passes Excellent room temp. +250°F 

24 hrs. at -90°F 
1A27 8.0 50 5000 100 15min. 1 week 1 year 1 year 450 to Passes Excellent room temp. +250°F 

24 hrs. at -90°F 
lA33 7.7 44 160 30 I5min. room temp. 1 week 1 year 1 year 300 to Passes Excellent 

+250°F 

24 hrs. at -70°F 
2A56 7.8 36 <20 70 60min. room temp. or 1 week 4 hrs. 6 mos. 650 to Passes Excellent 

2 hrs at 170°F +250°F 

-70°F 
2813 7.5 42 50 40 30 min. 90 min. at 200°F 1 week 24 hrs. 1 year 480 to Passes Poor 

+270°F 

non 24 hrs. at -70°F 
2A51 9.2 100 6000 flam- 2 hrs. room temp. or 1 week 6 hrs. 6mos. 200 to Passes Poor 

mabie 2 hrs.at 200° F +250°F 

-70°F 
2A53 7.8 54 300 70 30min. 2 hrs. at 200°F 1 week 24 hrs. 1 year 400 to Passes Poor 

+250°F 

I 

HumiSeal TYPES LISTED IN BOLD PRINT 
COMPLY WITH THE REQUIREMENTS 

OF MIL-I-46058B 

.. 1. The fIrst d,glt In the type number speclf,es whether the product 

All technical data in this bulletin are based on test results using the stated 
standards and are believed to be correct. However, since the end use of 
HumiSeal materials (ar.d the manner of storing and handling them) is beyond 
our control, we make nowarranly - expressed or implied - as to the fit· 
ness of use, results to be obtained from or effects of use with respect to 
these materials. Their use shall be solely by the judgment of and at the risk 
of the end·user notWithstanding any statemen! contained in this bulletin. 

is a one·. or a two·component system. 
2. Fed-Std 141a, Method 4184. 
3. Fed-Std 141a, Method 4044. 
4. Fed.Std 141a, Method 4287. 
5. Fed-Std 141a, Method 4291. 
6. Fed-Std 141a, Method 4061. 
7. Mil-f.46058B. 
8. Visual evaluation for ease of soldering with an 85 watt iron 

through a 2 mil film. 
9. Fluorescent or color coding dye may be added if required. 

10. Fed-Std 141a, Method 2121. 
11. Fed-Std 406, Method 7031, Procedure A. 
12. Fed·Std 141a, Method 6303. 
13. ASTM·D150-65T, at 1 MHz and 25°C. 
14. Mil-I-46058B. Insulation resistance during lOth cycle, at 65°C 

and 98% RH. 
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SEC. 1600 • CHEMICALS 

FOR ELECTRONICS 

OF PROPERTIES 
HumiSeal Protective Coatings are available in one-quart or one-gallon cans, five-gallon pails, or fifty
five gallon drums. HumiSeal types 1B15 and 1A27 are also available in 16-ounce aerosol containers. 
All HumiSeal types listed in this chart may be applied by dip, brush or spray. Our recommended tech
niques for the proper application of coatings and the preparation of the substrates are described in 
our booklet titled "How to Use Protective Coatings Efficiently" which will be mailed to you on request 
(Ask for Bulletin No. 79). 

PROPERTIES OF CURED HumiSeal COATING 

PHYSICAL PROPERTIES ELECTRICAL PROPERTIES CHEMICAL PROPERTIES 
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. Water 1.05 0.5 .18 Very Ex- Very 2.8 .010 6000 250 30 Acrylic Ex- Very 1812 
Clear Good cellent Good cellent Good 

Water 1.05 2 .20 Fair Ex- Fair 2.3 .010 8000 350 40 Acrylic Ex- Fair 1815 
Clear cellent cellent 

Water 1.06 2 .20 Ex- Ex- Very 2.5 .010 7500 800 60 Acrylic Ex- Good lB31 
Clear cellent cellent Good cellent 

Water 1.05 2 .30 Ex- Very Ex- 3.5 .028 8000 300 48 Poly- Ex- Ex- lA20 
Clear cellent Good cellent urethane cellent cellent 

Green 1.05 5 .31 Ex- Ex- Fair 3.6 .020 7500 200 12 . Poly- Fair Good 1A27 
Tinge cellent cellent urethane 

Yellow 1.05 2 .31 Ex- Ex- Fair 3.6 .030 7500 200 16 Poly- Ex- Good lA33 
Tinge cellent cellent urethane cellent 

Pink 1.09 0.5 .30 Ex- Ex- Good 3.6 . . 024 3500 300 56 Poly- Ex- Ex- 2A56 
Tinge cellent cellent urethane cellent cellent 

Yellow 1.06 2 .20 Ex- Ex- Ex- 3.0 .030 8000 300 33 Epoxy Ex- Ex- 2813 
Tinge cellent cellent cellent cellent eellent 

Yellow 
Tinge 

1.10 15 .31 Fair Good Good 3.0 .030 6000 400 6 Epoxy Ex- Good 2A51 
cellent 

Yellow 0.95 1 .30 Ex- Ex- Ex- 3.0 .030 8000 200 28 Epoxy Ex- Ex- 2A53 
Tinge eelient eel lent cellent cellent eellent 

HUMISEAL DIVISION 
COLUMBIA TECHNICAL CORPORATION 

WOODSIDE, NEW YORK 11377 

(212) 932·0800 

PLEASE ASK ~OR DEPT. 77 

Copyright 
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Vol.S PASSIVE COMPONENTS f MATERIALS f HARDWARE SEC. 1600 • CHEMICALS 

n1icro-circuils ELECTRICALLY CONDUCTIVE SHIELDING, 
RESISTOR, AND ANTI-STATIC COATINGS 

For Research and Production in: Electronics, Medicine, Aerospace, Electro-Mechanics, Communications 

CONDUCTIVE COATINGS SELECTOR TABLE 
MOST FREQUENT USES 

Sensors: 
Conductive Paint Proximity, Bend· 
Catalog Numbers. 

Higb Volta~ 
Resistors Resistors Contacts ing, MOisture, 

See Descriptions Static RF Aircraft Preclpl· Conductors 10 megs to Conductors Cracking, Timing, 
Below Shield Shield tation Static Stress Relief 0·10 megs 50,000 megs Grounds etc. 

SC12,13,15 V \1 ,/ .1 .1 
v V V 

SC17 V V V V V 
RS14 V V V V V 
RS17 V V V V 
RSE22 V V V V 
RSE100 V V 
RSllO V V 
RA·2 V 
R·Series V V V 
UHR·Series V V 

DESCRIPTIONS OF PAINTS LISTED ABOVE 
NOTES ON DESCRIPTIONS OF PAINTS: Most of the coatings have been 
in use (with continuing improvement) for 5 to 20 years. They have many 
uses which are" far removed "from the uses which are mentioned. The 
indicated resistance per square is our production test value. Resis· 
tances obtained by the user may be varied by changing the" thickness, 
by absorption into the substrate, by partial dissolving into undercoats 
GI' overcoats, etc. Resistance per square is the resistance measured 
between two opposite sides of a square area of the paint painted be· 
tween parallel electrodes of substantially zero resistance. If paint thick· 
ness remains constant then resistance is independent of dimensions 
and a I" square will have the same resistance as a 1 mile square. 

We recommend a phone call to discuss proposed applications. The 
price given is for the smallest stock container and is included only for 
convenience in ordering experimental quantities. Prices in larger pro· 
duction quantities is substantially lower in all cases. These paints are 
usually available in production quantities on one or two day notice. 
We also have or can make a wide range of other conductive coatings. 
SC12, SC13, AND 5C15 AiR DRYiNG SilVER MiCRiiPAiNTS. These are 
highly conductive coatings for "wires," electromagnetic shielding, 
"soldering" fine wires, contacts on magnetic tape, coating of experi· 
mental parts of paper, plastic, wood, etc. to simulate metal parts, 
and a wide variety of other uses. They have been. used by magicians 
and to indicate the fracture of rocks. Resistance of SC12 is less than 
0.2 ohms per square. SC13 is more flexible but less conductive. Good 
adhesion. Stand 500°F. but soften below this. SC15 dries more slowly 
than SC12 and is suggested for ruling pen and silk screen application. 
~6 oz. SC12 - $2.51, 1 oz. SC12 or SC13 - $7.72, 1 oz. SC15-
$8.33. Solvent SL14 for SCl2 and SC13. Solvent SL·2 for SC15. 
SC17 FLEXIBLE SILVER MICROPAINT. Very flexible. May be stretched up 
to 150%. For use on polyethylene, rubber, etc. where there are adhe· 
sion and flexibility problems. Has been used for skin contacts in 
medical tests but we have a superior substitute for this application. 
Imparts excellent rust·preventive conductive surface on steel for RF 
gaskets, door closures, etc. Prevents RF leakage at microwave plumb· 
ing joints simply by painting over the joints (SC13 is used for the same 
purpose). Resistance about 0.5 ohm per square or less as applied. 
Rises to about 10 ohms when stretched 100%. Brush or spray applica· 
tion. 5 oz. - $21.26. Solvent - SL14. 
RS14 SHIELDING MICROPAINT. Combines very low cost and a resis· 
tance 10 to 20 times lower than any other carbon·pigmented conductive 
paint known to us. A reasonably heavy spray·applied coat has a resist· 
ance of about 5 ohms per square. Higher resistances may be obtained 
by thinning with solvent and by applying thinner coats. In one applica· 
tion RS14 was substituted for vacuum metallizing for grounding and 
shielding in a plastic microphone part. Cost dropped from 5¢ down to 
1.5¢. Has limitations of poor adhesion to metal and ceramic surfaces 
and only moderate abrasion resistance. On the inside of wood TV cab· 
inets it has stood tests involving 100% humidity (wet) at 200+oF. for 
three weeks without change in resistance except across cracks which 
appeared in the grain. Should be sprayed if possible rather than 
brushed because of fast drying. 1 Quart - $6.50. Solvent SL11. 
RS17 FLEXIBLE SHIELDING MICROPAINT (formerly RS17B). Good adhe· 
sion to polyethylene, rubber, etc. Good weather resistance and rust 

• •• • 
micro-circuits CO., Inc. 

preventive characteristics. Will stretch 30·50%. Uses are somewhat 
similar to those of SC17 but are determined by its higher resistance 
of 150 ohms per square or lower and very much lower cost. Spray or 
brush. 1 quart - $14.10. Solvent SL14. 
RSE22 EPOXY SHIELDING MICROPAINT. Very good adhesion, abrasion 
resistance, and chemical resistance. Appears to be unaffected by (;on· 
tinuous immersion in 10% salt solution at 200°F. Has many applica· 
tions in forming ground surfaces, shielding, conductive corrosion pro· 
tection, etc.· 200 ohms per square or less. Curing agent (supplied) is 
mixed in before use. Pot life is 4 to 8 hours. Brush, spray, or dip. 
1 Pint - $15.10. Solvents are SElOO (spray) or SE200 (brush). 
RSll0 AND RSE100 AIRCRAFT ANTI·STATIC MICROPAINTS (RAIN·ERO· 
SION·RESISTANT). Both coatings have a unique formulation which yields 
optimum anti·static characteristi~ under a wide range of application 
conditions and techniques. They may be depended upon to perform 
satisfactorily even when no equipment is available to test them after 
application. RSllO is a lacquer·base coating. Chief advantage is fast 
application and drying without curing agents. However customers have 
reported the service life to be in excess of 2000 hours without appar· 
ent loss of effectiveness on slow speed aircraft. RSE100 is an epoxy 
coating with very important advantages over neoprene anti·static coat
ings: Requires only two coats, no special primers, easily recoated and 
repaired. In accelerated laboratory tests under both dry and salt spray 
conditions RSEI00 abrasion resistance equalled or exceeded" that of 
neoprene anti·static coatings. 1 Pint RSllO - $9.60. Solvent SL14. 
1 Pint RSE100 - $15.10. Solvent SElOO. 
RA·2 ADDITIVE. This is added to commercially available decorative air
craft coatings. It permits decorative coatings to be applied over the 
black anti·static coatings on radomes and antenna covers without loss 
of anti·static effectiveness and without stalic puncture damage to the 
decorative coatings. RA·2 Additive is being used by U. S. and foreign 
air lines, aircraft manufacturers, and aircraft electronic manufacturers. 
Amount for 1 pint of decorative coating - $5.80. 
R·SERIES RESISTANCE MICROPAINTS. This is a series of five carefully 
adjusted resistance paints. It has been estimated that about 4000 
lA·watt resistors can be painted from one 25 cc (1 oz.) bottle. The 
stock numbers follow: The number following the stock number is the 
resistance in ohms per square: R01 - 125 ohms (per sq.), Rll - 500 
ohms, R21 - 12,500 ohms, R31 - 0.31 megs, R41- 3.1 megs. The 
paints may be mixed for intermediate values. By varying the ratio of 
length to width each stock paint will yield resistors varying from about 
Vsth of the indicated value to about 5 or more times the indicated 
value. Maximum operating temperature is about 250°F. but they will 
stand much higher temperatures briefly. Brush, spray, ruling pen. 25 cc 
bottle - $6.50. Solvent - SL14. 
UHR·SERIES (ULTRA HIGH RESISTANCE) MICROPAINTS. These seven 
paints continue above the R·Series in resistance values. Use where a 
high meg resistor or a slow electrical leak is needed. May be applied 
with moderate precision with a ruling pen or artists brush. Can replace 
very expensive high meg resistors in non·critical applications for a 
fraction of a cent per resistor. Also used to equalize voltage gradients 
in high voltage insulators, etc. Made with a highly stable, moisture· 
resistant binder. 25 cc bottle - $15.60. Solvent SL14. 

DEPT: EEMl • NEW BUFFALO, MICHIGAN 49117 • USA 
PHONE: (616) 469·2727 
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t rids 
OSCILLATORS 

Allen Electronics Division manufactures these components in 
quantity, under the most rigid quality controls, including thorough 
inspection and testing, for use in the world's finest electronic 

ALWAYS IN STOCK 
AT.ALLEN ELECTRONICS. 

organs. For this reason we constantly maintain a complete inven
tory, which is al~o available to you who desire the added benefits of 
lower-than-competitive prices and immediate out-of-stoc;k delivery. 

TOROIDS Available from stock. They have been used successfully in such areas as: telemetry, sound and intercommunication 
systems; geophysical applications; mobile communications; filters; oscillators; and test equipment. 

CENTER-TAPPED 
.!!!.!!..uctance Q Core 0.0. price Inductance Q Core 0.0. Price 
58.2 Hy. 50 P 1·5/S" ' 4.93 1.29 Hy. "33 P 1·1/4" 2.60 
47.0 Hy. 50 P 1·5/S" 4.93 1.18 Hy. 34 P 1·1/8" 2.41 
43.0 Hy. 50 P 1·5/S" 4.93 1.03 Hy. 31. 5 P i:i}~:: ~:~ I 37.6 Hy. 50 P 1·5/S" 4.93 927 M.H. 31 P 
35.4 Hy. 50 P 1-5/S" 4.93 856 M.H.30 P 1-1/8" 2.41 
25.S Hy. 60 P 1-1/4" 3.66 S04 M.H.29 P 1·1/8" 2.41 
23.2 Hy. 55 P 1-1/4" 3.66 73S M.H. 2S.75 P 1·1/8" 2.41 
21.2 Hy. 55 P 1-1/4" 3.66 694 M.H.27 P 1-1/8" 2.41 
19.3 Hy. 55 P J-l/4" 3.66 642 M.H. 27.25 P 1-I/S" , 2.41 
17.8 Hy. 52 P 1·1/4" 3.66 590 M.H. 2S P 1·1/8" 2.41 
lS.7 Hy. 46 P 1·1/4" 3.02 545 M.H.24 P 1·1/8" 2.41 
15.6 Hy. 48 P 1·1/4" 3.02 494 M.H.23 P 1-1/8" 2.41 
13.5 Hy. 45 P 1-1/4" 3.02 457 M.H. 21 P I" 2.16 
12.2 Hy. 42 P 1·1/4" 3.02 426 M.H. 20.7 P 1" 2.16 
10.5 Hy. 41 P 1·1/4" 3.02 394 M.H.20 P I" 2.16 

9.59 Hy. 35 P 1-1/4" 3.02 362 M.H. 19 P 1" 2.16 
S.95 Hy. 34 P 1-1/4" 3.02 334 M.H. 18.5 P I" 2.16 
8.20 Hy. 33 P 1-1/4" 3.02 317 M.H. 17.5 P 1" 2.16 
7.SS Hy. 32 P 1-1/4" 3.02 2S6 M.H. 17 P 1" 2.16 
7.07 Hy. 30.5 P 1-1/4" 3.02 266 M.H. lS.5 P 1" 2.16 
6.SS Hy. 29 P 1-1/4" 3.02 248 M.H. 16 P I" 2.16 
3.11 Hy. 50 P 1·1/4" 2.60 232 M.H. 15.5 P I" 2.16 
2.91 Hy. 4S P 1-1/4" 2.60 206 M.H. 15 P 1" 2.17 
2.64 Hy. 4S P 1-1/4" 2.60 196 M.H. 14.5 P I" 2.16 
2.42 Hy. 43.5 P 1-1/4" 2.60 lS4 M.H. 14 P 1" 2.16 
2.27 Hy. 43 P 1-1/4" 2.60 167 M.H. 13.5 P 1" 2.16 
2.19 Hy. 40 P 1-1/4" 2.60 157 M.H. 13 P 1" 2.16 
1.98 Hy. 41 P 1-1/4" 2.60 147 M.H. 12.5 'p 1" 2.16 
1.81 Hy. 38 P 1-1/4" 2.60 13S M.H. 12 'P 1" 2.1 () 
1. 66;Hi/. 37 P 1-1/4" 2.60 126 M.H. 11.5 P 1" 2.16 
1.48 Hy. 36 P 1-1/4" 2.60 110 M.H. 11 P 1" 2.16 
1.43'Hl(· 36 P 1-1/4" 2.60, 106, M.H. 11 P 1" 2.16 

DISCOUNT SCHEDULE 
1 - 24 .. .- ..•............ LIST 
25 - 99 ............... LESS 15% 
100 - 249 ............. LESS 20% 

WRITE FOR HIGHER QUANTITY DISCOUNTS 

OSCILLATORS 
TYPE "c" AUDIO OSCILLATOR 
This compact unit is designed for applic<)tions that have moderate 
requirements for stability in respect to temperature and frequency 
drift. The transistorized package is completely encapsulated and 
provides a construct,ion that is extremely rugged. 
SPECIFICATIONS' 

Frequency - Any frequency from 15 Hz. to 10 kHz. 
Frequency Accuracy - + .2% of specified frequency with 12V. 

D.C. In'put, resistive road of 200K ohms and 240 C. ambient. 
Frequency Drift - Approximately 1% from -200C. to +450C. 

Less than 0.3% with input voltages from 10 to 14V. D.C. 
Frequency Adjustment Range (using external compo-

nents) - ± 2.0% (see arrangements two and three below) 
Input Voltage - 5 to 15V. D.C. 
Input Current - Does not exceed 5 mao @12V. D.C. 
nlltnllt \lnltMe - Prooortional to input voltage. Typically 1.5 t~ 

20vOK oh';;;s. .• .... -_.. _. -- .. '.- --- -,-
Output Wave Shape - Sinusoidal. Total distortion i!pproxi

mately 2.0% with 12V. D.C. in~ut. 
Dimensions - 15 - 249 cps. 4 3/8 ' x 2 13/16" X 1'12" 

250 - 10,000 cps. 3 9/16" X 2 1/2" x 1 1/8" 
The Type "C" oscillators can be produced In the following 
arrangements: ' 

1. Any specific frequency in the range at an ambient tempera
ture of 240 C. and with no provision for frequency 
adjustment. 

2. Provision for frequency adjustment of 12% of a specified 
frequency by means of an externally' connected capacitor 
(Type "C"). A capacitor will be furnished which will provide 
fhe specified frequency at 240 C. ambient. 

3. PrOVision for continuously variable frequency adjustment of 
± 2% of a specified frequency by means of an externally 
connected variable resistance and a fixed capaCitor. External 
components not furnished but component values' are speci
fied, This feature is very convenient when a "front panel" 
fine adjustment of frequency is desirable. 

NO-CENTER-TAP 
Inductance Q Core 0.0. Price I Inductance Q Core 0.0. Price 
100 M.H. 10.5 P I" 2.16 10 M.H: -5.7 1" 1:11 

91 M.H. 10.5 P 1" 2.16 20 M.H. S.1 1" 1.11 
S2 M.H. lO P 1" 2.16 30 M.H. 6.7 1" 1.11 78 M.H. lQ __ .P 1" 2.16 35 M.H. 7.2 1" 1.11 70 -M:Fl. 9.3 P 1" 2.16 40 M.H. 7.6 1" 1.11 65 M.H. 9.0 P 1" 2.16 50 M.H. S.9 1" 1.11 60 M.H. S.7 P 1" 2.16 75 M.H. 5.7 1" 1.17' 

5S M.H. S.3 P 1" 2.16 100 M.H. 6.4 1" 1.17 
53 M.H. S.l P 1" 2.16 150 M.H. 7.5 I" 1.17 
50 M.H. 7.8 P 1" 2.16 200 M.H. S.4 I" 1.17 
4S M.H. 7.5 P 1" 2.16 250 M.H. 9 1" 1.17 
43 M.H. 7.2 P 1" 2.16 300 M.H. 9.S 1" 1.17 
39 M.H. 7.0 P 1" 2.16 400 M.H. 11 1" 1.17 
37 M.H. 6.7 P 1" 2.16 500 M.H. 23 P 1-1/S" 2.38 34 M.H. 6.5 P I" 2.16 600 M.H. 25 P 1-1/S" 2.38 
31 M.H. 6.2 P 1" 2.16 800 M.H, 29 P l-l/S" 2.38 29 M.H. 4.6 P 11/16" 3.50 1 Hy. lS.S F 1-1/16'~ 1.92 
27 M.H. 4.S P 11/16" 3.50 1.2 Hy. 16.1 F 1-1/1S" 1.92 
25 M.H. 4.5 P 11/16" 3.50 L5 Hy. 15 F 1-1/1S" 1.92 
22 M.H. 4.1 P 11/16" 3.50 2 Hy. 16.5 F 1-1/16" 1.92 
20 M.H. 3.9 P 11/1S" 3.50 2.5 Hy. 24.3 F 1-1/16" 1.92 
19 M.H. 3.8 P 11/16" 3.50 3 Hy. 2S.2 F 1-1/16" 1.92 
17 M.H. 3.7 P 11/16", 3.50 4 Hy. 25.7 F 1-1/16" 1.92 
15 M.H. 3.6 P 11/16" 3.50 5 Hy. IS.S F 1-1/16" 1.92 
14 M.H. 3.3 P 11/16" 3.50 8 Hy. 35 F I-IllS" 1.92 
12 M.H. 3.1 P 11/16" 3.50 (±10%) 11 M.H. 2.9 P 11/16" 3.50 
10 M.H. 2.S P 11/16" 3.50 CORE DETAILS 9 M.H. 2.7 P 11/16" 3.50 

8 M.H. 2.6 P 11/16" 3.50 P =, Permalloy 
7 M.H. 2.5 P 11/16" 3.50 F = Ferrite 
6 M.H. 2.4 p. 11/16': 3.50 1 = Powdered Iron 

Inductance and uQ" measured at 1 Volt 
1,000 c.p_s. - Inductance Tolerance ± 2% 
58.2 Hy. to 10.5 Hy. Tolerance + 5% 
Ferrite C()re - Inductance Tolerance + 5% 

P RIC E - Order- by specifying 
type, frequency ana arrange
ment number. 
Frequency 
15-20 Hz. 
21 -100 Hz. 
101- 500 Hz. 
501 - 10,000 Hz. 

Price 
$,39.20 
$'26.50 
$21.20 
$26.50 

QUANTITY DISCOUNT 
Discount is applicable for quan
tities of one frequency only. 
Quantity Discount 
1- 10 Net 
11 - 50 Less 1S% 
51 - 99 Less 20% 
100 - up Less 25% 

TYPE "P" SINE WAVE OSCILLATOR 
A plug-in unit with a standard octal tube base type connector. A 
knurled thumbscrew type adjustment on toP. of the ,-!nit provides 

~~~;~f'th~~~~~~~'f~;q~;~~y~- .. --,--- ... 
SPECIFICATIONS 

Frequency - Any frequency from 20Hz. to 200 kHz. 
Frequency Drift - ApprOXimately 1% from -200 C. to +450C. 

Less than 0.3% with input voltages from 10 to 14V. D.C. 
Input Voltage - 5 to 15V. D.C. 
Input Current - Does not exceed 5 mao @ 12V. D.C. 
Output Voltage - Proportional to input voltage. Typically 1.5 to 

2.0V. RMS, with 12V. D.C. input and load resistance of 
200Kohms. , 

Output Wave Shape - Sinusoidal. Total distortion approxi
mately 2.0% with 12V. D.C. input. 

Dimensions - Mounting area - 2 3/16" square. Overall height-
4 3/4".max. Height above octal mounting socket - 4" max. 

PRICE - $35.00'. Order by specifying type and frequency. 
QUANTITY DISCOUNT-Same discount schedule as Type "C" 

ORDER TODAY FROM:I 

ALLEN electronics division 
Allen Organ Company 
Macungie, Penna. 18062 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2481 



SERIES ATl040 
Amperex B & W Line Deflection Yokes has 
been designed for use with 90· and 110· 
picture tubes having a neck diameter of 
28mm. They employ saddle shaped line 
coils and toroidal frame coils with coincid· 
ing deflection centers. T'hey have been de
signed for operation with tube·equipped or 
transistor-equipped TV. 

HORIZONTAL OUTPUT 
TRANSFORMERS: TYPE AT2083 
Two types available. 3rd harmonic and 5th 
harmonic tuned 20-25 KV execution. Both 
types are of flame proof construction. Both 
executions are designed for use in color 
TV receivers. 

DELAY LINES: 
(TYPE DL40 ILLUSTRATED) 
Two types of Glass Delay Lines are avail
able from Amperex. Both D. lines are in
tended for use in decoded circuits of color 
TV receivers. For receivers up to European 
PAL standard the nominal frequency of 
these lines is 4.433619 MHz and the phase 
delay time is 63.943 microseconds. 

SERIES ATl055 
Amperex Color Line of Defl'ection Yokes 
consists of two major groups. Variations of 
our Compact color deflection yoke ATl055 
Series can be used on 14-25 inch 90· 
shadow mask color CRTS. This yoke em
ploys saddle horizontal and vertical coils 
isolated by means of non-flammable poly
propylene shell-liners. The horizonta.l and 
vertical coils are connected in series, but 
can be parallel connected upon request. 

VERTICAL OUTPUT 
TRANSFORMERS: TYPE AT3513 
Amperex AT3513 vertical output trans
former is designed for tube equipped and 
transistorized television receivers. This 
output transformer is intended for use with 
19 and 23 inch 110· CRTS, in conjunction 
with the Amperex Deflection Yoke ATl040. 
The magnetic circuit is comprised of 2 
C·cores and three separate windings. 

PINCUSHION 
TRANSDUCTOR: TYPE AT4041 
This transductor is used in conjunction 
with deflection circuitry for large screen 
color television to correct for North-South 
and East-West distortion. Only device of 
its type, offering four-way correction. An 
amplitude control is also available to vary 
the amount of correction. Will replace ac
tive circuits performing same tas,k. 

SERIES ATl022 
Amperex Second Major Line of Color De· 
flection Yokes is our ATl022 Series. This 
professional series is aimed at monitor 
manufacturers requiring a high quality 
product. Designed for 90· shadow mask 
color CRT sizes 18-25" offering very tight 
tolerances. This yoke is designed to be 
rotated and oriented within its own me
chanical housing. 

ADJUSTABLE LINEARITY 
CONTROL: TYPE AT4042/20 
This unit has been desil;ned for use in 
color TV circuits to adjust the linearity of 
the line deflection. It consists of a coil 
wo'und about a FERROXCUBE rod and 
three FERROXOURE magnets. This control 
is adjustable by means of a rotating mag
net which adjusts the biasing field and 
thus the linearity of the line deflection. 

Alnperell 
TOMORROW'S THINKING IN lODAY'S PRonUCTS 

A NORTH AMERICAN PHILIPS COMPANY 
Component Division: 3S Hoffman Ave., Hauppauge, N. Y. 

Telephone: 516-234·7000 TWX 510·227·8552 
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automatic coil 
A DIVISION Of DESIGNATRONICS INC. 

SPECIAL ASSEMBLIES 

• n 

Automatic Coil, with nearly 20 years 
of experience, is a reliable source 
of standard RF coils, transformers, 
toroids and filters. And an innova· 
tive source of custom designed com· 
ponents and assemblies. Write for 
free catalog. 

COMMERCIAL IF COILS 
Printed Circuit and Panel Mount 
IF's for use in home entertainment 
industry. 

VARIABLE RF COILS
MINIATURE PRINTED CIRCUIT 
For both military and commercial 
applications where small size is de
sirable. Available in 7(6'" %" and 
l~l' square sizes. 

OPEN CONSTRUCTION TOROIDS 
Precision toroids fabricated to ex· 
acting customer specifications . 

t.nIiRI';)ULlU t.u I UItUIUO) 

For both military and commercial 
applications. Fabricated and encap
sulated to customer specifications. 

BALUN TRANSFORMERS 
Miniature and sUb-miniature line 
matching transformers for use in 
tuner and antenna applications. 

SEC. 1800 • COILS! ASSEMBLIES! FORMS 

COIL ASSEMBLIES 
Shown here are typical special coil 
assemblies manufactured for use 

\ 
in the U.S. Navy WIlC-! Receiver-

\ Transmitter System. (Receiver R105! 
~, • Transmitter 827, Amplifier AM-3007. 

Antenna Coupler CU-937l. 

& i' ~ 
RF COIL ASSEMBLIES 

, These high frequency, IJrecision coil 
assemblies are produced for the 
U.S. Navy PRC-47 Personnel Radio 
Communication System. 

VARIABLE PITCH COILS 
Complete facilities for variable pitch 
winding, to customer's specific re
quirements. 

R·F & I-F XFMRS 
Hermetically sealed R-F and I·F trans
formers for military and high quality 
commercial applications. 

R·F HIGH VOLTAGE XFMRS 
Radio frequency high voltage power 
supply transformers used on the 
Radar Jitter Tester. 

, " 
55 SOUTH DENTON AVE., NEW HYDE PARK, N. Y. 11040. Phone: (516) 328·3300 TWX 510-223-0642 

IJ 0 o~ -"~ ~ ,(; 
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Vol. a PASSIVE COMPONENTS! MATERIALS I HARDWARE 

DD LL- U HI 
40 E a s t 2 n d S t r e e t • Min e 0 I a, N. Y. 11 501 • Are a Cod e 51 6 746 -231 0 

TOROIDAL INDUCTORS 
AND TRANSFORMERS 

FERRITE TOROroS .. ON .35 Dia. TRANSIPADS 

Stock 
No. 

6266 

6306 

6305 

"\'1;;. 
'\ 

'., 

Self Leads 
On 0.1 Radius 

BROADBAND MATCHING 
TRANSFORMERS 

Impedance 
. Ratio Primary Pri· 

• Primary: Inductance mary 
Secondary , . 'Mi1:rohenries '0 

4:1 3.4 80 

4:1 .80 165 

4:1 .25 60 

HIGH Q TOROIDAL 
INDUCTORS 

Pri· 
mary 
OCR 

Ohms 

.04 

.06 

.05 

1 uH . 25 uH 10% Tolerance 

Nominal Wire 
Stock Inductance Nom. D.C •. Res. Size 
No. Microhenries 0 Ohms AWG 

6315·1 .10 100 .01 24 

6315-2 .22 120 .02 26 

6315·3 .33 137 .03 28 

6315-4 .47 133 .03 28 

6315-5 .68 138 .08 33 

6315-6 1.0 115 .10 33 

6315·7 2.2 142 .14 33 

6315-8 3.3 148 .20 33 

6314·1 1.0 135 .02 28 

6314·2 2.2 162 .10 33 

6314-3 3.3 170 .11 33 

6314·4 4.7 180 .14 33 

6314·5 7.5 190 .16 33 

6314-6 10 118 .18 33 

6313-1 4.7 95 - 7/44 

6313-2 7.5 78 - 7/44 

6313-3 10 130 - 7/44 

6313-4 15 125 - 7144 
63i3-5 20 130 - 7/44 

6313-6 25 150 - 7/44 

ALSO AVAILABLE: 
• Toroidal Power Inductors 

• D.C. to D.C. Converter Transformers 

• Saturable Reactors 

Send Us Your Requirements 

Caddell-Burns offers 25 years of experience in 
the design and manufacture of coils and 
transformers for industry and defense_ We 
specialize in the manufacture of coils and 
electronic assemblies to the most rigid military 
specifications. 

A few of our products: 
FERRITE POT·CORE ASSEMBLIES 

I.F. TRANSFORMERS 
EPOXY ENCAPSULATED COIL ASSEMBLIES 
BROADBAND MATCHING TRANSFORMERS 

ANTENNA CDILS AND TRANSFORMERS 
OSCILLATOR COILS 

BFO TRANSFORMERS 
INVERTER·CONVERTER TRANSFORMERS 

DELAY LINES 
DIFFERENTIAL TRANSFORMERS 

FILTERS (HIGH, LOW, BAND-PASS; TRAPS) 
PHOTO-FLASH TRIGGER TRANSFORMERS 

PULSE TRANSFORMERS 

AND PARTS: 
COIL FORMS AND BUSHINGS 

SHIELD CANS 
SPADE BOLTS AND MOUNTING HARDWARE 

TUNING CORES. 
CUP CORES, POT CORES, TOROroS 

TERMINALS AND TERMINAL BOARDS 
R. F. VARNISH, AND OTHER PARTS 

Send for Catalog and Price List 

HIGH CURRENT, VINYL JACKETED CHOKE 
.375 Dia. x 1.00 L. 

FERRITE FORM 
10 uH· 100 uH • 10% Tolerance 

Induct· Max. 
ance D.C. Current Wire 

Stock Micro· Res. Rating Min. Size 
No. henries Ohms Amps. Q AWG 

6150-1 10.0 0.020 10.0 32 18 
6150-2 20.0 0.035 6.0 25 20 
6150-3 30.0 0.060 4.0 28 22 
6150·4 40.0 0.105 2.5 30 24 
6150-5 50.0 0.110 2.5 20 24 
6150-6 75.0 0.180 1.5 25 26 
6150-7 100.0 0.360 1.0 30 28 

I\jl~IIATlln~ "Unlll"'~ 
' ...... 'II.Fl. V"JJ;;. "nun.l:;.~ 

"" ..•. 
\ 

TYPE 6374 ' 

MICRO-MINIATURE CHOKE 
.063 Dia. x .1 05 L. 

'. 

", POWDERED IRON FORM 
.12 uH· 2.6 uH 
10% Tolerance 

Stock Inductance SRF DCR 
No. Microhenries Q MHz Ohms 

6374-1 _12 60 >400 .023 
6374-2 .16 60 >400 .024 
6374·3 .20 70 >400 .025 
6374-4 .24 70 >400 .026 
6374-5 .29 80 >400 .027 
6374·6 :37 80 >400 .028 
6374-7 .44 85 >400 .029 
6374-8 .53 75 340 .030 
6374·9 .61 75 280 .032 
6374-10 .70 80 230 .033 
6374-11 .81 70 185 .034 
6374-12 .92 75 160 .035 
6374-13 1.0 55 140 .036 
6374-14 1.2 55 130 .039 
6374-15 1.4 55 120 .042 
6374-16 1.7 55 110 .045 
6374-17 2.0 55 100 .049 
6374-18 2.3 55 90 .052 
6374-19 2.6 55 80 .055 

AvaIlable with #40 AWG Self Leads or #30 AWG 
Radial Leads on 0.1 Centers. 

.075 Dia. x .344 L. 

Induct· 
ance Wire 

Stock Micro· SRF D.C. Size 
No. henries Q MHz Res. AWG 

620-1 1 40 235 .12 36 
620-2 2.5 40 150 .19 36 
620-3 5 40 100 .26 36 
620-4 7.5 40 90 .33 36 
620-5 10 45 75 .38 36 
620-6 15 60 60 .66 38 
620-7 20 55 53 .80 38 
620-8 25 50 49 .93 38 
620·9 50 90 34 2.85 42 
620-10 75 90 28 5.80 44 
620-11 100 90 23 7.50 44 

TYPE 659 

'\'''', .... ,'". .107 Dia. X .330 L. 

'"'''' FE~~~T~HF.Ol~M mH ''''''",," .. 10% Tolerance 

Wire 
Stock Inductance SRF D.C. Size 

No. Microhenries Q MHz Res. AWG 

659-1 250 50 3 1.8 36 
659·2 500 45 2 3,5 38 
659-3 1000 60 - 10 40 
659-4 2500 55 - 30 42 
659-5 5000 50 - 40 44 
659-6 10000 45 - 68 44 
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ADDELLIli URNS 
40 E as t 2 n d S t r e e t • Min e 0 I a, N. ¥. 11 501 • Are a Cod e 51 6 746 -2 31 0 

SHIELDED TRANSFORMER AND VARIABLE 
INDUCTOR ASSEMBLIES 

VARIABLE INDUCTORS 

TYPE 6319·6320 

6319 6320 
.420 Sq. x .575 L. 

HORIZONTAL 
VERTICAL MOUNT MOUNT 

Electrical Specifications for Both Types 
are Identical 

I nductance Range Wire 
Stock Microhenries Size 

No. Min. Max. (If QII AWG 

6320·1 .25 .65 90. 50 26 
6320·2 .5 1.2 87 68 30 
6320·3 .9 2.3 90 63 32 
6320·4 2.0 5.3 68 70 36 
6320·5 4.4 10 56 102 7/44 
6320·6 8 16 48 100 7/44 
6320·7 13 29 70 97 7/44 
6320·8 23 54 58 80 7/44 
6320·9 45 95 60 70 7/44 
6320·10 77 155 35 65 39 
6320·11 125 290 41 60 39 
6320·12 230 520 42 54 39 
6320·13 420 860 41 47 39 
6320·14 700 1200 39 52 39 

PROTOTYPE DESIGN KIT 
. 545 Sq. x 1.00 H. 

COILS for C·B 6370 ASSEMBLY 
Stock Nom. Induct. Q@L 

No. M icrohen ries Nom. 

6373·1 .10 100 
6373·2 .25 110 
6373·3 .50 115 
6373·4 1.0 100 
6373·5 2.5 108 
6373·6 5.0 118 
6373·7 10 110 
6373·8 25 140 
6373·9 50 135 
6373·10 100 135 
6373·11 250 145 
6373'F 500 130 
6373· 3 1000 105 
6373·14 2500 lOB 
6373·15 5000 100 

Magnetic Shield Minimizes Radiation, 
Improves Q, Increases Inductance Range 

Nylon Coil Form • P. C. Mounting 
INDUCTANCE RANGES: .08 uH· 10 mH 

a to 145 

VARIABLE INDUCTORS 

TYPE 6380 , 

.545 Sq. x .688 H. 

I nductance Range Wire 
Stock Microhenries OCR Size 

No. Min. Max. 0' Oil Ohms AWG 

63BO·1 .08 .11 70 B5 .006 22 
63BO·2 .10 .17 85 100 .007 22 
6380·3 .13 .23 85 100 .008 22 
63BO·4 .17 .28 95 105 .009 22 
6380·5 .25 .44 100 110 .0,14 24 

6380·6 .29 .53 105 110 .016 24 
6380·7 .48 .84 105 105 .045 28 
6380·8 .71 2.5 100 95 .081 .30 
6380·9 1.B 5.7 60 105 .460 7/44 
63BO·10 4.5 14 60 130 .755 7/44 

6380·11 12 40 70 125 1.30 7/44 
63BO·12 30 99 70 100 2.10 7/44 
6380·13 73 190 65 125 3.29 7/44 
6380·14 148 370 80 125 4.92 7/44 

TYPE 6370 

The C·B 6370 Multitran Assembly provides the engi· 
neer with a flexible approach to R.F. and I.F . 
transformer design. The 6370 assembly is available 
with a choice of shielding cups (powdered iron or 
ferrite) and tuning cores in a wide range of sizes 
and materials. Type 6373 coils, designed for use in 
the 6370 assembly, are wound on sllp·tubes and 
may be moved on the coil form, permitting precise 
adjustment of coupling and bandwidth. Or the coils 
may be used singly for the design of tuned circuits, 

When an optimum design has been established, 
we will manufacture transformers, to specification, 
in any quantity. 

I nductance Range OCR Wire Size 
Min. Max. Ohms AWG 

.08 .14 .007 22 

.22 .37 .020 26 

.41 .73 .032 26 

.37 1.25 .060 30 

.90 3.30 .240 10/44 
1.41 6.00 . 310 10/44 
4.20 17 .919 7/44 

10 38 1.14 7/44 
14 60 1.45 7/44 
35 125 2.27 7/44 
96 330 3.70 7/44 

150 640 4.92 7/44 
215 1200 9.19 5/44 
610 3000 14.B 5/44 

1000 6000 21.5 5/44 
6373·16 10000 70, 2450 12000 51.2 39 

FERRITE SHIELDED 
CHOKES 

• ·-Low D.C. Resistance 
• High Inductance 
• Minimum External Field 

TYPES 6375, 6376 -

Stock 
No. 

6375·1 
6375·2 
6375·3 
6375·4 
6375·5 
6375·6 

, 6375·7 
6376·1 
6376·2 
6376·3 
6376·4 
6376-5 
6376-6 

1 uH . 5 mH • 10% Tolerance 
.156 Dia. x .375 L. 

Induct. 
Micro· SRF OCR 
henries 0 MHz Ohms" 

1 65 250 .005 
2.5 55 145 .OOB 
5 45 105 .012 

10 78 70 .042 
25 64 45 .066 
50 70 33 .125 

100 i 85 25 .284 
100 i 5B 8 .530 
250 I 62 3.5 .800 
500 

I ~ij 
2.5 1.70 

1000 1.1 3.90 
2500 62 .700 6.30 
5000 55 .610 14.0 

TYPE 1670 

.25 mH • 100 mH • 10% Tolerance 
.250 Dia. x .500 L. 

Induct- Cur· 

Wire 
Size 
AWG 

34 
34 
34 
39 
39 
40 
40 
36 
36 
38 
40 
40 
42 

ance A.C. 
Stock Milli· Min. Test 

rent Wire 
Rating Size 

No. henries 0 Volts 

Induct· 
ance A.C. 

Stock Milli- Min . Test 
No. henries 0 Volts 

1662·1 5.0 10.0 .14 
1662·2 10.0 10.0 .16 
1662·3 25.0 10.0 .32 
1662-4 50.0 10.0 .42 
1662·5 100.0 10.0 .24 
1662-6 250.0 10.0 .40 
1662·7 500.0 10.0 .46 
1662·8 1000.0 10.0 .25 

MA AWG 

5 mH ·1000 mH 

10% Tolerance 
.500 Dia. x .750 L. 
Max. Cur· 
D.C. rent Wire 
Res. Rating Size 

Ohms MA AWG 

.75 800 28 
2.2 500 30 
4.0 315 32 
9.5 200 34 

26 125 36 
50 75 38 

150 50 40 
220 30 42 

ALL COILS ON THIS AND OPPOSITE PAGE ARE ALSO AVAILABLE: • TO HIGHER, INTERMEDIATE, OR LOWER INDUCTANCES . 
• ENCAPSULATED OR WITH SPECIAL COATINGS. 
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How to use 

GREEN SECTION Each of the three volumes of eem contains a Product Index and 
Directory, the GrElen Section. This Index is a complete alphabetical 
listing of products. If fhe product you are looking for appears in the 
particular volume you are consulting, the green pages wi" provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind lTIanulacturers' catalog InlorlTlatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

VOI!Jme 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetica"y, 
wherever possible. A complete index of a" manufacturers' catalog pages 
is included in every vol~me. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index wi" provide the page 
numbers you require. In Volume 1; the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind lTIanu'acturers' addresses, phones and sales offices 
\ 

YELLOW SECTION 

10 lind trade nalTle sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers' and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

il you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



PRECISION AC VOLTAGE DIVIDER 
AND BRIDGE, MODEL 2200 
This compact, inexpensive unit contains a precision AC voltage divider 
and bridging transformer. This combination forms the essential circuitry 
of a precision AC bridge. The divider may be used for precision attenu· 
ation of a voltage; for calibrating and checking resolvers, meters, 
potentiometers; for the measurement of voltage ratios, especially 
transformer turns ratios. It's indispensible in the lab. The unit will 
serve in place of the expensive 6 and 7 decade units for 90% of 
measurements. 
Basic accuracy is 0.004%. Resolution is 0.0005%. Models cover 50Hz 
to 10,000Hz. Input voltage ratings to 2.5X input frequency are avail
able. Input signal conditioning (scaling) transformers are available and 
add to flexibility. Size is 12%lx3'l'slx3V2" (less terminals). Weight 
is 51/2 Ibs. Available also in panel mounting version with or without 
accessory transformers. 

Ask for: 
Bulletin PAVD: Precision.AC voltage 

divider 
Bulletin BT: Brid~lng Transformers 
Bulletin ST: Scaling Transformers 
Bulletin AFBM: APplication Nates 

BRIDGING TRANSFORMERS 

Ask for: 
Bulletin BTl: Madel 

2100 Bridging 
Transformer 

Bulletin BT2: Ultra 
Precisian Bridging 
Transformer 

Bulletin AFBM: 
Application Nates 

Bridging transformers are used to provide cou· 
pling between isolate~ branches of an AC 
circuit. Typical applications include bridging 
networks and as signal pickoff. When used with 
AC voltage dividers, a bridging transformer 
designed to utilize the low output impedance 
of the divider can provide excellent guarding 
and high accuracy. 
The Model 2100 series of bridging transform· 
ers has been designed to achieve optimal 
properties when used with AC voltage dividers. 
Data is supplied showing the additional error 
contribution of the bridging transformer as a 
function of circuit parameters. Sizes is 2%"X 
2%IX1". 
These inexpensive transformers are useful in 
a variety of circuit applications where AC sig
nal isolation is needed. 

CUSTOM FILTERS (AMI) 
Our filter design engineer is one of the finest in the business. In 
addition to knowing filters, he knows systems and understands the total 
picture. This is vital to good filter design. Basically, all work is done 
by computerized design routines including ECAP and proprietary pro
grams. Our breadboarding expertise as used with the powerful analytical 
techniques available to us allows the solution of the most difficult 
problems. We pioneered in the use of miniature inductors and chip caps 
in sub-miniature filters. 
Your requirements will receive our immediate attention. 
Filter Types: Band Pass, Low Pass, High Pass, Band Stop, Delay Lines, 

Matched Filters 
tHIef tunClions: t)e:ssel, OUlltHVVUI LII-IIIUIIIJJ;)UII, • \,01 I tiUI1..-lIti II , ... 1 llfol L ..... , 

Hybrid 
Specialties: Miniature VCO low pass 

Precision Pairs - Phase match and tracking 
MIL-F-18327 

-
" .-::<;;'{ ..... f,'{e' ",,,, . 

Ask for: 
Bulletin CF: Capabilities 

SEC.laDD· COILS/ASSEMBLIES/FORMS 

AFFILIATE OF ADAMS·MAXWELL INC. 
5333 WEST WASHINGTON BOULEVARD / LOS ANGELES, CALIFORNIA 90016 
PHONE (213) 936·6188 

CUSTOM MAGNETIC COMPONENTS 
Since 1951, the Coast Coil Co. has been a prime West Coast source 
for custom magnetic components. Over the years, the company has 
sollJed some of the knotiest magnetics problems around. May Coast 
Coil suggest to you your consideration of its capability. 
Types: Toroidal, Bobbin, Multiple, Open Frame, Encapsulated, 

Hermetically Sealed 
Families: Inductors, Transformers, Reactors, Coils 
Sizes: To loKva 
Services: MIL-T-27, MIL-I-45208, High·Rel, NASA 
Specialties: Converter-Inverter, Toroidal, High Voltage Toroidal, 

Precision Ratio, Quick Prototype delivery 
Write for our facilities brochure. Also available: 
Bulletin DCI: Selection of Core for DC Inductors 
Bulletin PHIAL: Power Rating of Magnetic Cares. 

DECADE INDUCTOR 

Write for 
Bulletin DI-1. 

The Models 100, 101 and 102 decade inductors 
are ideal units for general laboratory use. 
Small in size, yet high in performance, they 
serve as convenient circuit elements of in
ductance for work in the audio and ultrasonic 
frequency range. 
Model 100: lomH to 9.99H, steps of lOmH, 3 

decades· 
Model 101: ImH to 999mH, steps of 1mH, 3 

decades 
Model 102: 100 uH to 99.9mH, steps of 100 

uH, 3 decades 
. 2000 

Current Ratrng: \IT ma max (2oo0ma below 

1mH) (L in mH) 
DC Resistance: 0.16 L ohms (L in mH) 
Voltage Rating: 150 volts AC Max (see current 

rating) 
Accuracy: 2% 
Size: 61A"x3%"x2" (excluding knobs) 

DECADE FREQUENCY DIVIDER 
A compact; inexpensive accessory 
to use with your low frequency 
counter. It will extend the range to 
as high as .3oM~!..~~ a fra~tion n~f 

~i·des-iiiput· frequency by 10 or 100 
with no loss of accuracy. Original 
counter resolution is unchanged. 

Indispensable in labs, communications, "Hams," etc. 
Frequency Division: Model 500: 10:1, Model 501: 10:1 & 100:1 
Frequency Range: 30 MHz Max at input 
Input: Level: 10 mv to 10 volts, Impedance: 50 ohms or 5000 ohms 
Output: 0.5 v RMS into 500 ohms 
Power: 117 V, 50-400 Hz 
Write for Bulletin DFD • 

TURNS COUNTER FOR TOROIDAL WINDER 
Coast Coil Co. has pioneered and patented the only real way to count 
the turns on a high speed toroidal coil winder. This equipment will 
count to 3000 Turns! Min using AWG 20 thru 50 and never miss. Dirty 
contacts, dirty apertures are a thing of the past. Essentially zero main
tenance. Counter is adaptable to all machines: Gorman, Boesch, Uni
versal and others. 
Ask for Bulletin TWC. 
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~ for Optimum Value . 
~ in Inductive Components 

TYPE IR-2 EPOXY CONFORMAL COATED INDUCTORS 

• Designed primarily for commercial applications 
• Combines durability and low cost • Flame retardant coating 
Standard tolerance: ±10%. Inductance range: .10 /lh to 1000/lh. 
49 standard values. Q, self-resonant frequency, DC resistance, rated 
current and core material as specified in MS-75083, 75084 and 75085. Maximum Dimensions: Body .350" L x .135" W with leads 2.955" L. 

TYPE IM-2 and IM-4 MOLDED INDUCTORS 

• Designed to meet electrical, material, mechanical and environmental 
requirements of MIL-C-15305D • Features precision performance, 
reliability • Wide range of inductance values in a small package 
• Flame retardant molded coating 
Standard values IM-2 (49) and IM-4 (47). Tolerance, Q, test frequency L & Q, 
self-resonant frequency, DC resistance, DC current rating and core material per 
standards shown in the Inductance Range and MIL Standard Chart below. 

INDUCTANCE RANGE 

INDUCTANCE RANGE CLASSIFICATION 
MILITARY DI""ENSIONS 

MODEL NO. FROM TO GRADE CLASS STANDARD 

.10 "h 1.00 "h 1 B MS-75083 
IM-2 1.2 "h 27. "h 1 A MS-75084 

33. "h 1000. "h 1 A MS-75085 

IM-4 
.15 "h 33. "h 1 B MS-18130 

36. "h 240. "h 1 A MS-90538 

TYPE PT 14 and PT 16 DIP PULSE TRANSFORMERS 

• Machine or hand insertable package designed to contain 3 pulse 
transformers (14 pin size) and 4 pulse transformers (16 pin size) 
• Fully sealed to permit cleaning in common solvents • Suitable for 
production soldering • Pulse transformers within the package designed 
with controlled precision characteristics to your requirements. 

MODEL NO. 

IM-2 

IM-4 

TRANSFOiiMEii SPECiFiCA 'fIONS 
Electrical 

.300 between rows, pins on .100 centers. 

Inductance Range: 1 "h to 2.0 mh 
Temperature Range: -55°C to + 125°C 
Temperature Stability: ±10% standard, 

lower available 
Tolerance: ±20% standard, lower available 
Leakage Inductance: As low as 0.2% of inductance 
Interwinding Capacitance: As low as 3 pf 

ET Product: Up to 10 volt-microseconds 
Dielectric Strength: 100 VRMS at 60 hz, 

winding to winding 

Material 
Body: Molded plastic 
Standard Terminals: Phosphor bronze, tin plated 
Weight: Approximately 1 gram 

MAX. 
MIN. 

MAX. 
MIN. 

A B C D 

.105 .260 1.626 .0215 

.085 .240 1.250 .0185 

.165 .385 1.626 .027 

.145 .365 1.250 .023 

NOTE 
There is an inherent compromise 
between parameters which some
times makes certain exact com
binations unattainable. 

TYPE TE-2, TE-3, TE-4 and TE-5 ENCAPSULATED TOROIDAL INDUCTORS 

Epoxy encapsulated precision toroids designed to meet MIL-T-27C, 
Type TF5SX20ZZ for outstanding stability and performance under 
severe environmental conditions. Offers high Q and wide selection 
of Q vs frequency ranges, plus a large number of inductance values. 

SPECIFICATIONS 

CENTER 
DALE STANDARD TERMINAL HOLE 

TEMPERATURE COEFFICIENT CODE 
(APPLIES TO CORE ONLY) 

T.C. 
TYPE INDUCTANCE I TOLERANCE SPACING 0.0. HEIGHT DIA. AVAILABILITY 

TE-200 50.0 "h to 10.0 mh}:;:1 % > 2 mh 
TE-203 470 "h to 120 mh :;:2% 0.05 mh to 2.0 mh .300" . .437" .270" 
TE-204 1.00 mh to 250 mh 

TE-300 50.0 "h to 15 mh }:;:I%>2mh 
TE-303 500"htolh :;:2% 154 "h to 2 mh .500" .685" 1.381''' 
TE-3Q4 Imht04h :;:5% < 150 "h 

TE-400 ·150 "h to 20 mh }:;:1% >2mh TE-403 1 mh to 2 h :;:2% <2 mh .900" 1.062" .500" 
TE-404 2 mh to 7.5 h 

TE-SOO 1 mh to 100 mh 
} :;:1% >2 mh TE-S03 5 mh to 2 h :;:2% <2 mh 1.00" 1.320" .725" 

TE-S04 10 mh to 20 h 

Within the inductance ranges shown above, Dale offers a wide choice of standard 
values each of which is within one percent of the preceding and succeeding values. 

-

.093" 

.120" 

.144" 

T.C. TEMPERATURE TEMPERATURE 
CODE COEFFICIENT RANGE TYPE 00 03 04 

TA 0:;:1% -55'C to + 125'C All X X 

TB 0:;:0.1% +13'C to +35'C TE-4 & 5 X X 

TO 0:;:0.1% O'C to +55'C All X X 

TE 0:;:0.15% O'C to +55'C TE-4 & 5 X 

TL" +40 to + 110 PPM/'C -55'C to +25'C TE-3,4 X 
+85 to +185 PPM/'C +25'C to +85'C and 5 

TM 0:;:0.25% -65'C to + 125"C All X X 

TR 50 PPM/'C (Typical) -65'C to +125'C All X 

TW 0:;:0.25% -55°C to +85'C All X X 

"Inverse of typical temperature coefficient of polystyrene capacitor. 
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CUSTOM .CHOKES 
• Axial lead models • Transformers on choke forms • Universal wound models 

CUSTOM TOROIDS fMf 
• Potted with case sizes to fit your specific designs "" • ~ ... -
• Open wound using Dale-formulated coatings for extra protection ( '-- r-'nl 
• Hermetically-sealed cans 
• Pulse transformers, inverters, RF inductors and transformers with a 0 

or without terminal boards. Unusual shapes and sizes a specialty. ~ U 

CUSTOM BOBBIN COILS 
Ii Statistical control on high 

volume production items 

• Low initial tooling cost 

RF TRANSFORMERS & INDUCTORS 
• Powdered iron bobbins 
• Ceramic form types 
• Molded solenoids 
• P.C. cans & transformers 

VARIABLE PITCH INDUCTORS 
• Extensive design background in all sizes 
• Complete engineering assistance 

SERIES RESONANT TRAP 

• Combines the electrical characteristics 
of an inductor and a capacitor in series 

in a miniaturized circuit Cd ls 

BASIC SPECIFICATIONS 
• Can be designed for any resonant frequency 

from .4 Mhz to 50 Mhz 

• Impedance at design frequency: 15 ohms or less 

• Provides controlled self-resonance r 
• Saves space, reduces inventory cd~g?s~~\~~i~d Capacitance 

• Speeds assembly ls~Series Inductance • Impedance at :!:50% of design frequency: 1500 ohms minimum 

• Frequencies readily available: 10.7, 12, 14, 18 Mhz 

TOUGH COIL JOBS? 
Whether you need a hundred pieces or a million, we offer: 

• Broad selection from standard lines, backed by men who believe in and 
give excellent customer service. 

• Complete facilities to design, engineer and produce prototype quantities. 

• Faster turn-around on custom samples and short run production quantities. 

• t'roauctlon engineering to tranSlate your speCITICaliOnS IIILU i:l prUUUl:l 

with optimum quality and economy. 

• Development engineering to provide the electrical function you require. 
• Design engineering to transform your basic idea into parts. 
• Close production coordination including cost-saving statistical control 

on high volume items. 
• Fulltime quality control personnel enable fast action in establishing 

military test procedures and in meeting other government requirements
including MIL-Q-9858. 

See YELLOW SECTION for Local Offices, Phones 2489 
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COILS 
MS 15305 

oesig.ned to fit inside or outside IC'::I)S,. ==- ~ --...... --..JII' -"""~'.' .... <~ • 

.065 x .100 sq. 
.065 x .150 sq. 

.. , .075 x .160 sq. 
.065 x .250 sq. 

.015 -10.0 
12.0 -100 
.015 -100 
120 - 1000 

30 
12 
42 
12 

35 -40 
45 

40 -45 
35 -45 . 100" Square .150" Square .160" Square .250" Square 

1025 

1537 

1840 

2150 

2500 

2890 

3500 

4500 

2534 

VARIABLE 

4000/4100 

4450 

9405 

9406 

TOROID 
2770 

.095)1.250 

.155 x .375 

.185 x .437 

.215 x .560 

.190 x .440 

.215 x .560 

.240 x .740 

.280 x .900 

.250 x .560 

.310 x .560 

.375 x .625 

.468 x .687 
.375 x .687 

.190 x .440 

.157 x .395 

.155 x .375 

.282 x .625 

.375 x .625 

.437 x .625 

.500 x .825 

.250 x .345 

.400 x .952 

.330 x .750 

.380 x .500 

.<l75 sq. x .500 

.700 x .400 

.10 -1000.0 

.15 -10,000 

.15 -27.0 

.47 -39.0 

270 -1000 
1000 -3600 
3900 - 10,000 

1.2 -120.0 

47 - 150 
180 - 390 
470 - 1000 

1500 - 10,000 
10,000 

47 -150 
180 -390 
470 -1(100 

1500 - 10,000 

100 - 150,000 

.18 -70,000 

.10 - 1000 

.10 -10,000 

.10 -10,000 

1mH -3H 

49 

67 

25 

26 

16 
14 
12 

25 

7 
5 
5 
8 
1 

7 
5 
5 
8 

39 

62 

48 

31 

31 

46 

25 -50 

33 -75 

35 - 65 

35 -70 

60 - 65 
60 -70 

80 

40 -95 

18 -75 
75-80 
70 -80 
70-85 

15 - 60 
55 - 60 
35 -50 
40 -55 

< 10 -80 

75083 
75084 
75085 

18130 
90538 

75008 

90542 

90539 
90540 
90541 

91189 

75052 
75053 
75054 
75055 

18100-
18100-21 - 27 
18100-28 - 32 
18100-33 - 37 
18100-38 - 42 

20 - 110 90543 - 46 

30 -50 

38 -110 

38 -110 

30-67 

LT4K 

Delevan coils offer the designer a wide choice of characteristics for specific appli
cations. Standard coils are listed above. For information on custom designed cOils, 
contact Delevan direct. . 

For chassis or PC mounting, 
crimp on terminals. 

Fine tuning -
80 threads per inch. -):: : 

To obtain factory prices in quantities over 2,500, contact 
Delevan direct. To order, indicate series number and 
inductance desired. 
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TOROIDAL INDUCTORS 
Hisonic Toroidal Inductors are wound on either nickel-iron 
molybdenum (molybdenum permalloy) or carbonyl iron powder 
cores. Standard tolerance is 1 % and values are true inductance. 
Units are available uncased, molded or cased.as shown. Molded 
units are compression molded in high strength, high tempera
ture thermosetting resin and pass requirements of MIL T 27 
Grade 5 Class R. Cased units are hermetically sealed in shield 
cans and pass requirements of MIL T 27 Grade 4 Class R. 

.. , .. 
, 
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"""'" 
Mj2~~chA " 'Ti " on. ritloutkt r 

V " " l?- I" 
U"' t10"~ • 7~ 
I "'-. 1"'-. 

10 20 40 60 lDO .......... ......,.. 

'\ 
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, 

. . . " " «110100 

.. DUCTANCl lIS. UCIT"T~ .-l---
... ..... 
" · + ,. 

M~2A ~ CR2A 11 "'" f\ · . • 'j ~ ~ " . , .. .. """" \ ~ · ;Vr'\ l\ 
1\ 1\ " · 

J.)H~ "'~ 
IIC • ... 

! 
I 

I-- I . . . . . .. " .. .... ,., _.-
PT.2 ... ~ (J ~'¥ . L ' ... h· ,. 51 
Lla-

"if L.738J -~ 
.-- "'-

LF'·'·j~ 
Ii 

1 L' ee 

~EJ L!:l~~ .......,..". .... -1 
Ind. Val. ,- Part No. Part No. Part No. Part No. 
5.6MH MJ2A41 CJ2A41 
6.8 MH MJ2A42 CJ2A42 MR2A42 CR2A42 
8.2 MH MJ2A43 CJ2A43 MR2A43 CR2A43 

10 MH MJ2A44 CJ2A44 MR2A44 CR2A44 
12 MH MJ2A45 CJ2A45 MR2A45 CR2A45 
15 MH MJ2A46 CJ2A46 MR2A46 CR2A46 
18 MH MJ2A47 CJ2A47 MR2A47 CR2A47 
22 MH MJ2A48 CJ2A48 MR2A48 CR2A4Q 
27 MH MJ2A49 CJ2A49 MR2A49 CR2A49 
33 MH MJ2A50 CJ2A50 MR2A50 CR2A50 
39 MH MJ2A51 CJ2A51 MR2A51 CR2A51 
47 MH MJ2A52 CJ2A52 MR2A52 CR2A52 
56 MH MJ2A53 CJ2A53 MR2A53 CR2A53 
68 MH MJ2A54 CJ2A54 MR2A54 CR2A54 
82 MH MJ2A55 CJ2A55 MR2A55 CR2A55 

100 MH MJ2A56 CJ2A56 MR2A56 CR2A56 
120 MH MJ2A57 CJ2A57 MR2A57 CR2A57 
150 MH MJ2A58 CJ2A58 MR2A58 CR2A58 
180 MH MJ2A59 CJ2A59 MR2A59 CR2A59 
220 MH MJ2A60 CJ2A60 MR2A60 CR2A60 
270 MH MJ2A61 CJ2A61 MR2A61 CR2A61 
330 MH MJ2A62 CJ2A62 MR2A62 CR2A62 
390 MH MJ2A63 CJ2A63 MR2A63 CR2A63 
470 MH' MJ2A64 CJ2A~ MR2A64 CR2A64 . 
560 MH MJ2A65 CJ2A65 MR2A65 CR2A65 
680 MH MJ2A66 CJ2A66 MR2A66 CR2A66 
820 MH MJ2A67 CJ2A67 MR2A67 CR2A67 

1.0 HY MJ2A68 CJ2A68 MR2A68 CR2A6B 
1.2 HY MJ2A69 CJ2A69 MR2A69 CR2A69 
1.5HY MJ2A70 CJ2A70 MR2A70 CR2A70 
1.8 HY MJ2A71 CJ2A71 MR2A71 CR2A71 
2.2 HY MJ2A72 CJ2A72 MR2A72 CR2A72 
2.7 HY ~~~~~~ CJ2A73 M!!~~~~ CR2A73 

,...aI')A7A 

3.9 HY 

I I I 
MR2A/O 

I 
\,;"~I'\/::J 

4.7 HY MR2A76 CR2A76 
5.6 HY MR2A77 CR2A77 
6.8 HY MR2A78 CR2A78 
8.2 HY 

10.0 HY 
12.0 HY Above units also available in encapsulated construction with pin terminals arranged for 
15.0 HY I printed circuit board applications. Write for information on 5101 - 5103 and 5105 series. 

The above units represent only a small percentage of thos.e available as stand
ard from Hisonic, but represent those most commonly used. Thousands of 
additional standard inductors are available, one of which should meet your 
requirements. Special requirements get prompt and accurate c;levelopment from 
Hisonic Custom Design Service. 

Hisonic, with a background of 23 years experience in toroidal components, is 
headquarters for all your needs. 

Write today for the Hisonic, Inc. catalog which contains full information on all 
Hisonic standard Toroidal Inductors and Hisonic Custom Design Service. 
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~1~:7=U 
Part Na. 

MS2A42 
MS2A43 
MS2A44 
MS2A45 
MS2A46 
MS2A47 
MS2A48 
MS2A49 
MS2A50 
MS2A51 
MS2A52 
MS2A53 
MS2A54 
MS2A55 
MS2A56 
MS2A57 
MS2A58 
MS2A59 
MS2A60 
MS2A61 
MS2A62 
MS2A63 
MS2A64 
MS2A65 
MS2A66 
MS2A67 
MS2A68 
MS2A69 
MS2A70 
MS2A71 
MS2A72 
MS2A73 
"~?A74 

I 
MS2A76 
MS2A77 
MS2A78 
MS2A79 
MS2A80 
MS2A81 
MS2A82 

Writs. Cell or Wire 

249 N. Troost 
Olathe, Kansas 66061 

Telephone: Kansas City 913 
782·0012 

Part Na. 

CS2A42 
CS2A43 
CS2A44 
CS2A45 
CS2A46 
CS2A47 
CS2A48 
CS2A49 
CS2A50 
CS2A51 
CS2A52 
CS2A53 
CS2A54 
CS2A55 
CS2A56 
CS2A57 
CS2A58 
CS2A59 
CS2A60 
CS2A61 
CS2A62 
CS2A63 
CS2A64 
CS2A65 
CS2A66 
CS2A67 
CS2A68 
CS2A69 
CS2A70 
CS2A71 
CS2A72 
CS2A73 
r.~?A74 

CS2A76 

g~~~~~ 
CS2A79 
CS2A80 
CS2A81 
CS2A82 
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Radial 
Leads 

T1 SERIES 

80 
80 
80 
80 
80 

50 
50 
50 
50 
50 

Side 
Lallls 

0.07 
0.08 
0.10 
0.12 
0.15 

Inductance Tolerances: 0.01, to 0.082 uh, ±2O%; 0.10 to 1.0 uH, ±10% 

T3 SERIES 

350 
320 
290 
260 
240 

180 45 
220 50 
270 55 
330 55 0.79 19 
390 55 0.79 22 
470 55 0.79 27 
560 55 0.79 32 
680 55 0.79 19 
820 50 0.79 23 

1000 50 0.79 27 

J. W. MILLER COMPANY 

Encapsulated Subminiature, and Miniature 
Toroidal Inductors 
Features 
• Applications: printed circuits and modules 
• Environmental: designed to meet MIL·C-15305, Grade 1, Class B 

(-55°C to +1250 C) 
• Moisture and Shock resistant, immersion proof 
• Powdered iron toroidal core, low external magnetic field 
• Identification: part number and inductance value printed in con-

trasting color 

General Specifications (All Series) 
Maximum operating temperature: 125°C 
Rated temperature rise (at 90°C): 35°C 
Dielectric withstanding voltage: 700 v rms 
Terminal pull: 5 pounds 
Altitude rating: 70,000 feet 
Overload current: 1.4 times the rated current 
Add Suffix -5 to PI N for side leads configuration 

T2 SERIES 

25 
25 
25 
25 
25 

0.68 70 25 
0.82 70 25 
1.0 70 25 
1.2 60 7.9 
1.5 60 7.9 

0.10 
0.11 
0.14 
0.17 
0.22 

0.30 
0.35 
0.40 
0.50 

800 
750 
700 
630 

Inductance Tolerances: 0.10 to 0.82 uH, ±10%; 1.0 to 10 uH, ±5%. 

T4 SERIES 

790 14 180 
790 17 160 
790 20 150 
790 24 140 
790 28 130 ' 

680 790 33 120 
820 790 39 110 

1000 790 45 100 
1200 250 31 120 
1500 250 37 110 

1800 
2200 
2700 
3300 
3900 

.42 

Inductance Tolerance: ±5%; closer tolerances on request. 
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MOLDED SHIELDED MINIATURE 
R F CHOKES 

An extremely useful series of chokes where ex
traneous coupling presents problems in dense 
packaging. Electromagnetic shieldinl? limits cou
pling to less than 3 % when two Units are placed 
side by side. 

':' .. I"'*~~\ ". Induct. 

i~~t~~er , 
Micro-

T~P 
MS henries ; Type +-10% 

9250'101 90537-1 75087-1 0.10 
9250'121 90537-2 75087-2 .12 
9250,151 90537-3 75087-3 .15 
9250-181 90537-4 75087·4 .18 
9250-221 90537-5 75087·5 .22 

9250-271 90537-6 75087-6 .27 
9250·331 90537-7 75087·7 .33 
9250·391 90537-8 75087-8 .39 
9250·471 90537-9 75087-9 .47 
9250.561 90537-10 75087-10 .56 

9250·681 90537-11 75087-11 .68 
9250·821 90537-12 75087-12 .82 
9250·102 90537-13 75088-1 1.00 
9250·122 90537-14 75088-2 1.20 
9250-152 90537-15 75088-3 1.50 
9250-182 90537-16 75088-4 1.80 
9250-242 90537-17 75088-5 2.20 
9250-272 90537-18 75088-6 2.70 

·9250·332 90537·19 75088-7 3.30 
·9250:392 90537-20 75088-8 3.90 

9250472 90537-21 75088-9 4.70 
9250-562 90537·22 75088-10 5.60 
9250·682 90537-23 75088-11 6.80 
9250-822 90537·24 75088·12 8.20 

'9250-103 90537-25 75088-13 10.0 

'9250·123 90537-26 75088·14 12.0 
9250·153 90537-27 75089·1 15.0 
9250·183 70537·28 75089·2 18.0 
9250·223 90537-29 75089-3 22.0 
9250·273 90537-30 75089·4 27.0 

9250·333 90537·31 75089·5 33.0 
9250-393 90537·32 75089·6 39.0 
9250·473 90537·33 75089-7 47.0 
9250.563 90537-34 75089·8 56.0 

,9250·683 90537·35 75089·9 68.0 

,g250'823 90537-36 75089·10 82.0 
,9250-104 90537-37 75089·11 100.0 
,9250·124 90537-38 75089·12 120.0 
9250-154 90537-39 75089·13 150.0 

,9250·184 90537-40 75089·14 180.0 

9250-224 90537-41 75089-15 220.0 
9250·274 90537·42 75089·16 270.0 

, 9250·334 90537·43 750b~·17 330.0 
g250-394 90537·44 75089·18 390.0 
9250'474 90537-45 75089·19 470.0 

9250-564 90537-46 75089·20 560.0 
9250·684 90537-47 75089·21 680.0 
9250:824 90537,48 75089·22 820.0 
9250-105 905~7·49 75089·23 1,000.0 
9250·12$ 90:i37-50 75089·24 1,200.0 

9250·155 90537-51 75089·25 1,500.0 
9250·185 90537·5 2 75089-26 1,800.0 

\9250·225 90537·5 3 75089-27 2,200.0 
'·9250'275 90537·5 4 75089-28 2,700.0 
,9250-335 90537·5 5 75089·29 3,300.0 

•. 9250·395 90537,5 6 75089-30 3,900.0 
, ,9250·475 90537·5 7 75089·31 4,700.0 
.9250·565 90537,5 8 75089-32 5,600.0 
9250,685 90537·5 9 75089-33 6,800.0 
9250·825 90537·6 o 75089-34 8,200.0 

!;L~(J-1U6 g05J7-61 75089-35 10,000.0 
9250-126 90537·62 75089-36 12,000.0 
9250·156 90537-63 75089·37 15,000.0 
9250'186 90537·64 75089-38 18,000.0 
9250·226 90537,65 75089·39 22,000.0 

9250.276 90537·66 75089-40 27,000.0 
9250-336 90537·67 75089·41 33,000.0 
9250-396 90537·68 75089-42 39,000.0 
9250'476 90537-69 75089·43 47,000.0 
9250:566 90537·70 75089-44 56,000.0 

- 9250-686 90537·71 75089·45 68,000.0 
9250:826 90537-72 75089-46 82,000.0 
9250'107 90537-73 75089-47 100,000.0 

0.10 thru 0.82 uh - Phenolic Core 

1.00 thru 12 uh - Iron Core 

15 + uh - Ferrite Core 

D.C. 
esistance 

Max. 

.025 

.034 

.037 

.047 

.067 

.11 

.13 

.18 

. 25 

.33 

.45 

.59 

.07 

.093 

.12 

.14 

.19 

.28 

.35 

.40 

.55 

.72 
1.02 
1.32 
1.62 

2.00 
.80 
.89 
.96 

1.19 

1.37 
1.93 
2.11 
2.23 
2.70 

2.44 
3.12 
3.60 
4.10 
4.40 

5.00 
5.80 
6.40 
7.40 
9.50 

10.5 
11.8 
13.0 
17.5 
22.1 

26.5 
29.9 
33.8 
47.3 
53.0 

73.8 
81.6 
98.9 

111.0 
119.0 

137.0 
143.0 
157.0 
175.0 
274.0 

308.0 
343.0 
376.0 
473.0 
512.0 

580.0 
618.0 
678.0 

Size: .157 ±.01O diameter; .395 ±.020 length 
leads AWG #22TCW; 1.438 ±.188 length 

MiIIi-
amJ 

Rating 
Max. 

2900 
2800 
2750 
2200 
1700 

1500 
1300 
1100 
1000 
900 

750 
600 

1900 
1600 
1300 

1200 
1100 
950 
800 
750 

650 
550 
500 
475 
450 

400 
620 
610 
600 
500 

490 
410 
400 
380 
370 

360 
325 
290 
275 
260 

250 
240 
225 
200 
180 

174 
168 
152 
135 
115 

110 
105 
99 
83 
80 

67 
63 
56 
54 
52 

49 
46 
45 
41 
33 

31 
30 
27 

.26 
25 

24 
23 
22 

SEC. 1800 • COILS/ ASSEMBLIES/ FORMS 

J. W. MILLER COMPANY 
MICRO MITE MOLDED RF 

CHOKES 

Nicknamed the "Micro-Mite", these rugged 
coils exhibit high Q and very low distributed 
capacity, all concentrated into an amazingly 
small package. Size reduction ranges up to 
80% of equivalent standard molded chokes. 
The construction of these coils permits mini
aturization without the use of ferrite mate
rials, thus maintaining temperature stability. 

Induct, MiIIi-
Miller Micro- D.C. amp 
Part MS henries Resist, Rating Mold 

Number Type ±5% Max. Max • Size 

9210·54 90538-01 36 2.50 180 D 
9210-56 90538·02 39 2.60 176 D 
9210'58 90538·03 43 2.70 172 D 
9210·60 90538·04 47 2.75 170 D 
9210-62 90538·05 51 2.85 167 D 
9210·64 90538·06 56 3.00 164 D 
9210·66 90538-07 62 3.15 160 D 
9210·68 90538·08 68 3.30 156 D 
9210·70 90538·09 75 3.70 147 D 
9210·72 90538-10 82 3.90 143 D 
9210-74 90538-11 91 4.30 136 D 
9210·76 90538-12 100 4.50 133 D 
9210-78 90538-13 110 4.90 128 D 
9210·80 90538-14 120 5.20 124 D 
9210·82 90538-15 130 5.45 121 D 
9210-84 90538·16 150 6.05 114 D 
9210·86 90538-17 160 6.40 III D 
9210·88 90538-18 180 6.75 108 D 
9210-90 90538-19 200 7.10 106 D 
9210-92 90538-20 220 7.45 103 D 
9210'94 90538-21 240 7.80 101 D 
9220-00 90539-01 270 8.2 110 A 
9220·02 90539·02 300 8.7 107 A 
9220-04 90539-03 330 9.1 105 A 
9220-06 90539·04 360 9.6 102 A 
9220:08 90539·05 390 10.0 100 A 
9220·10 90539·06 430 10.6 97 A 
9220-12 90539-07 470 11.1 95 A 
9220,14 - 500 11.6 93 A 
9220-15 90539·08 510 11.6 92 A 
9220·16 90539-09 560 12.3 91 A 

,9220'18 90539·10 620 13.0 88 A 
9220,20 90539-11 680 13.7 85 A 
9220-22 90539-12 750 14.4 83 A 

'9220:24, 90539-13 820 15.1 81 A 
,9220-26 90539-14 910 15.8 79 A 
9220-28 90539-15 1000 16.5 78 A 
9220·30, 90540-01 1100 21.0 78 B 
9220·32 90540-02 1200 22.0 76 B 
9220·34 90540·03 1300 23.0 75 B 
9220'36 90540-04 1500 25.0 72 B 

,9220·38 90540·05 1600 26.0 70 B 
·9220·40· 90540·06 1800 28.0 68 B 
9220'42 90540·07 2000 29.0 67 B 
922044 90540·08 2200 30.0 66 B 
9220'46 90540·09 2400 31.0 64 B 
9220.48. 90540-10 2700 33.0 62 B 
9220-50 90540-11 3000 35.0 61 B 
9220'52, 90540-12 3000 38.0 58 B 
9220:54 90540·13 3600 40.0 57 B. 

,9220,56 90541-01 3900 44.0 61 C 
9220-58 90541·02 4300 46.0 59 C 
-...... -- ..... ~ --_.- -- ,. -... ..... - -- -
9220·62 90541-04 5000 50.0 57 C 
9220:64 90541·05 5600 53.0 56 C 
9220-66 90541-06 6200 56.0 54 C 
9220-68 90541-07 6800 59.0 52 C 
9220'70 90541-08 7500 62.0 51 C 
9220·72 90541-09 8200 65.0 50 C 
92.20·N 90541-10 9100 68.0 49 C 
9220'76 90541-11 10000 72.0 57 C 

Mold Mold Maid Lead . Lead 
Size Diameter length Sixe Length 

A .190±.01O .440±.01O AWG#22 1.44±.188 
B .215±.01O .560±.01O AWG #21 1.44±.188 
C .240±.01O .740±.01O AWG#20 1.44±.188 
D .155+.010 .375+-.010 AWG#22 1.44±.188 

MOLDED RF CHOKES 

D.C. MiIIi· 
Miller Induct. Re- amp 
Part M£ Micro· sisto Ratipg 

Number Type henries Max. Max. 

9310·00 18130·1 .15- .03 2450 
9310-02 18130-2 .22- .055 1900 
9310-04 18130·3 .33- .09 1400 
9310·06 18130·4 ,47- .12 1225 
9310-07 18130·5 .56 .135 1220 
9310·08 18130-6 .68 .15 1100 
9310·10 18130-7 .82 .22 900 
9310-12 18130·8 1.00 .29 830 
9310-14 18130-9 1.20 .42 650 
9310·16 18130-10 1.50 .50 600 
9310·18 18130-11 1.80 .65 525 
9310-20 18130·12 2.20 .95 435 
9310·22 18130-13 2.70 1.20 385 
9310·24 18130-14 3.30 2.00 300 
9310·26 18130-15 3.90 2.30 280 
9310·28 18130-16 4.70 2.60 260 
9310·30 18130·17 5.60 .32 750 
9310·32 18130·18 6.80 .50 600 
9310·34 18130·19 8.20 .60 545 

,·9310,36 18130·20 10.0 .90 445 
9310-38 18130-21 12.0 1.10 404 
9310-40 18130·22 15.0 1.40 370 
9310-42 18130·23 18.0 2.25 280 
9310-44 18130·24 22.0 2.50 265 

, 9310·46 - 24.0 2.50 265 
9310-48 18130·25 27.0 2.60 260 
9310-50 - 30.0 2.80 255 
9310·52 18130·26 33.0 3.00 250 

Mold Size: .156±.01O Diameter; .375±.01O 
19th. leads: AWG #22 TCW; 1.437±.188 19~h. 

,9320:QO 75008-21 .15' .030 3000 
9320,02 75008·22 .22' .035 2800 

"9320·04 75008-23 .33' .065 2000 
9320-06 75008·24 .47' .085 1700 
9320-07 75008-25 .56 .125 1450 

'9320·08 75008-26 .68 .150 1300 
9320'09 75008·27 .82 .205 1100 
9320:10 75008·28 1.00 .290 930 
9320·11 75008·29 1.20 .400 785 
9320·12 75008-30 1.50 .485 700 
9320-13 75008·31 1.80 .740 580 
9320-14 75008·32 2.20 .970 505 
9320·16 75008·33 2.70 1.20 460 

,'g5~g:~& 75008-34 3.30 .140 1350 
75008-35 3.90 .155 1250 

,9320-22 75008·36 4.70 .210 1100 
9320·24 75008·37 5.60 .280 935 
9320·26 75008·38 6.80 .375 810 

·9320·28 75008-39 8.20 .440 750 
9320-30 75008·40 10.0 .605 640 

'9320·32 75008-41 12.0 1.05 490 
9320·34 75008·42 15.0 1.20 460 
9320·35 75008·43 18.0 1.95 360 
9320·36 75008·44 22.0 2.20 335 
9320·38 75008·45 27.0 2.75 300 

Mold Size: .188±.031 Diameter; 0.437±.031 
19th. Leads: AWG #22 TCW; 1.437±.188 19th. 

9330,00 90542·01 .47 .06 1970 
9330·01 90542-02 .56 .08 1850 
9330-02 90542-03 .68 .08 lioo 
9330·03 90542-04 .82 .11 1520 
~~~Q-Q~ ~Q~~~'Q~ 1.00 .~~ 1290 

9330'06 90542·07 1.50 .28 925 

!iig:~g 
90542·08 1.80 .37 790 
90542-09 2.20 .50 680 
90542-10 2.70 .65 600 

'9330-12 90542·11 3.30 1.00 480 
"9339·14 90542-12 3.90 1.20 440 
9330,16 90542-13 4.70 1.80 360 
9330'18 90542-14 5.60 .13 1340 
9330'20 90542-15 6.80 .20 1080 
9330'22 90542·16 8.20 .22 1030 
9330-24, 90542-17 10.0 .26 950 

9330·26 90542-18 12.0 .45 720 
9330·28 90542-19 15.0 .52 670 
9330-30 90542-20 18.0 .70. 580 
9330·32 90542-21 22.0 1.00 480 
9330-34 90542-22 27.0 1.30 420 

9330-36 90542·23 33.0 1.50 390 
9330·38 90542-24 39.0 2.00 340 

Mold Size: .22±.03 Diameter; 0.560±.010 
19th. leads: AWG #22 TCW; 1.437±.188 19th. 

'Inductance Tolerance: ±20%. 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

J. W. MILLER COMPANY 
MICRO-MINIATURE MOLDED 
RF CHOKES 

MOLDED RF CHOKES DUAL LINE 
FILTER CHOKES 

We are pleased to offer the following series 
of molded RF chokes. They represent what 
we believe to be the smallest package for 
the current rating specified. Color Coding is 
per MIL-C-lS30S. 

LENGTH ..... 010 

Miller Dual Duo-Lateral Line Filter Chokes 
are wound with two coils on one form, 
giving the advantage of s_mall physical s!ze 
in cases where space requlremenrs are strln
gent and two single coils would occupy too 
much area Identical in specifications, ex
cept for dimensions, to our single type 
Duo-Lateral chokes. They are wound on 
white ceramic forms 2" in diameter by 
4~" long 
,CalMo; ;~DS. 

0'7826 5 
0·7827 10 
0·7828 15 
0·7829 20 

UII.IIIF ~E1J1ll:: 
.28 570 41k" x 4" 
.15 370 4¥2" x 4" 
.085 200 4112" x 4" 
.05 135 4112" x 4" 

LIGHT DUTY 
DUO-LATERAL LINE 
FILTER CHOKES 
Line Filter Chokes 

Dimensions: 171a" x 1¥4". 

600 
250 
100 

50 

DUAL LINE FILTER CHOKES 

HEAVY DUTY HASH CHOKES 

SERIES S, M, L MOLDED R F CHOKES 
. Inductance Tolerance 

0.1 to 22 uH, ±10% on Q·meter 127 uH to 10,000, ±5% 1,000 bridge 
Physical and Environmental Characteristics 
Operating tem. - 55° to + 125°C terminal strength - meets five 
pound pull test per MIL·C-15305 
All series meet requirements of MIL·C-15305, Grade 1, Class B 

M 
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SEC. 1800 • COILS! ASSEMBLIES! FORMS 

R.F. CHOKES J. W. MILLER COMPANY 

SUB-MINIATURE RF CHOKES 
An extremely versatile series of iron core RF chokes designed to meet the industries' demand for high reliability, ultra-
miniature components. The coils are ideally suited to network and filter design, delay lines, and computer applications. 
The coils are impregnated with a moisture resistant lacql\er and on special order they can be fungus-proofed per JAN-
T-152 using varnish per MIL-V-173A. They can also be encapsulated in epoxy resin to conform to Grade 1, Class B 
of MIL-C-lS3DS. 

Milliamp Max. Miller D.C. Milliamp Max. Form: 
Inductance Rating Winding Part Inductance Resistance Rating Winding leng~~; 

Nomina'" Mal. Diam;" No~ . .. Nominlll" Max • MaX,;,,' QIa!iJ;" ~~iC 
.10 uh* . 013 3200 .156 ~ . 70F274AI 270 uh 13.2 75 .175 1/4 
. 15 uh* .025 1600 .141 X • 70F304A1 300 uh 13.2 75 .175 1/4 
.22 uh* . 038 1280 .141 X • 70F334AI 330 uh 13.9 75 .175 1/4 
.33 uh* . 070 800 .125 ~ . 70F354Al 350 uh 14.4 75 .180 1/4 
.47 uh* . 125 510 .125 X • 70F394A1 390 uh 15.8 75 .180 1/4 
.68 uh* . 200 400 .125 X • 70F474A1 470 uh 16.3 75 .185 1/4 
.75 uh* . 264 320 .125 X • .70F504AI 500 uh 18.0 75 .195 1/4 
.82 uh* .290 300 .125 X. '70F564AI 560 uh 19.2 75 .195 1/4 

1.0 uh .048 636 .165 1/4 70F684A1 680 uh 19.8 75 .200 1/4 
1.2 uh .072 400 .160 1/4 70F754AI 750 uh 22.9 75 .210 1/4 
1.5 uh .096 316 .160 1/4 70F824A1 820 . uh 22.9 75 .210 1/4 
1.8 uh .096 400 .160 1/4 , 70F914AI 910 uh 24.0 75 .220 1/4 
2.2 uh .156 202 .160 1/4 70FI03AI 1.00 mh 24.0 75 .225 1/4 
2.7 uh .168 256 .160 1/4 , '.70F123AI· 1.20 mh 33.6 75 .220 1/4 
3.3 uh .240 159 .150 1/4 '··70Fl53AI 1.50 mh 37.2 75 .225 1/4 
3.9 uh .264 159 .150 1/4 70FI83AI 1.80 mh 42.0 75 .235 1/4 
4.7 uh .457 100 .150 1/4 .70F223A1 2.20 mh 45.6 75 .240 1/4 
5.6 uh .492 100 .150 1/4 · '70F253A" 2.50 mh 45.6 75 .260 % 
6.8 uh .624 100 .150 1/4 .70F273AI. 2.70 mh 45.6 75 .260 % 
7.5 uh .624 100 .150 1/4 '.70F333AL· 3.30 mh 51.6 75 .260 % 
8.2 uh .744 100 .150 1/4 ·70F393AI';::' 3.90 mh 57.6 75 .275 % 
9.1 uh 1.44 75 .160 1/4 · 70F473AI':~ 4.70 mh 64.8 75 .285 % 

10 uh 1.56 75 .160 1/4 :70F563A1 5.60 mh 69.6 75 .300 % 
12 uh 1.68 75 .160 1/4 .70F683A1;':. 6.80 mh 78.0 75 .310 % 
15 uh 1.92 75 .165 1/4 " 70F753ALi .. 7.50 mh 85.2 75 .310 % 
18 uh 2.28 75 .165 1/4 : .•. 70F823At>;· 8.20 mh 92.4 75 .330 % 
22 uh 2.28 75 .165 1/4 70F9.13AI;' 9.10 mh 98.4 75 .330 % 
25 uh 2.64 75 .170 1/4 70Fl02AV 10.0 mh 101 75 .335 % 
27 uh 2.64 75 .170 1/4 · 70F122AI·· ... 12 mh 100 75 .300 1/2 
33 uh 2.76 75 .170 1/4 · .70F152A1·:/ 15 mh 113 75 .300 1/2 
39 uh 3.36 75 .175 '14 V~g 18 mh 128 75 .325 '/2 
47 uh 3.36 75 .175 1/4 22 mh . 144 75 .330 1/2 
56 uh 3.84 75 .180 1/4 t;j~~ 

25 mh 115 60 .300 % 
68 uh 4.20 75 .180 1/4 27 mh 120 60 .313 % 
75 uh 4.56 75 .185 1/4 33 mh 134 60 .313 % 
82 uh 4.80 75 .185 '14 [30 39 mh 147 60 .330 % 
91 uh 4.92 75 .185 1/4 47 mh 168 60 .344 % 

100 uh 7.68 75 .165 '14 50 mh 175 60 .360 % 
120 uh 8.16 75 .165 '14 56 mh 189 60 .360 % 
150 uh 8.16 75 .165 1/4 68 mh 215 60 .375 % 
180 uh 8.16 75 .170 1/4 75 mh 222 60 .390 % 
200 uh 10.3 75 .170 1/4 82 mh 238 60 .390 % 
220 uh 11.5 75 .170 '14 91 mh 250 60 .390 % 
250 uh 12.1 75 .170 1/4 100 mh 278 60 .406 % 

"Tolerance 0.1 to 1.0 uh ±20%, 1.1 to 15 uh ±10%, over 15 uh ±5% *Measured with leads '14" long.from Q Meter binding posts 

PHENOLIC CORE 
SINGLE LAYER WINDINGS 
Dimensions of core: %." diameter x :V4" long. Leads are 1 1/2" long. 

:,.,nier······ . 
;.:.·.~.:.·N(UP ;".a~.ter:·.· ..... : .•... : ".' ·:;.Iitductan~e;· 
" ~... . ~:i~ominal' . 

.050 2000 .270 

.093 1800 .270 
.190 1500 .270 
.450 1000 .270 
.670 850 .270 
.830 700 .270 

1.20 600 .270 
1.50 500 .270 

"Tolerance 1.0 uh ±20%, 1.1 to 10 uh ±10% c:za-
IRON CORE SINGLE LAYER WINDINGS 
Dimensions of core: ~,r' diameter x 7/." long. Leads are 11/2" long. 

15 uh ±5% 
24 uh ±5% 
39 uh ±5% 
55 uh ±5% 
62 uh ±5% 
82 uh ±5% 

100 uh ±5% 

PHENOLIC CORE 
3-SECTION WINDINGS 

.17 

.34 
.65 

1.0 
1.2 
1.9 
3.0 

1000 
800 
600 
500 
475 
450 
400 

.29 
.29 
.29 
.29 
.29 
.29 
.29 

Dimensions of core: %." diameter x :V4" long. Leads are 1112" long. 

.10 mh ±5% 

.15 mh ±5% 

.24mh±5% 
.39 mh ±5% 
.55 mh±5% 
.62mh ±5% 
.75 mh ±5% 

1.0 mh ±5% 

5.4 
6.5 
8.5 

11 
13 
15 
16 
19 

160 
160 
160 
160 
160 
160 
160 
160 

.406 

.406 

.438 

.500 

.500 

.531' 

.531 

.563 

IRON CORE 3-SECTION WINDINGS =--= 
FERRITE CORE 
3-SECTION WINDINGS 

2.5 mh ±5% 
5.0 mh ±5% 

10 mh±5% 

~;~il~t~}1~~~l:1 50 mh ±5% 127 I . 65 I .625 

SINGLE LAYER COLOR CODED RF CHOKES ._--= The following solenoid wound R.F. Chokes are im
pregnated with a thermosetting varnish and are color 

r14~iiiiim~C~od~e~d~t~ofEIA st~~;ld~~:~!~'~ii,iiloia~; 1~ 
74F125AP 12 uh 3.60 200 
74F155AP 15 uh 6.00 150 
74F185AP 18 uh 7.50 100 
74F225AI 22 uh 2.00 500 
74F275AI 27 uh 1.85 450 
74F335AI 33 uh 2.00' 450 
74F395AI 39 uh 2.60 400 
74F475AI '17 uh 3.50 350 
74F565AI 56 uh' 3.75 300 
74F685AI 68 uh 4.00 250 
74F825AI 82 uh' 5.10 200 
74F104AI 100 uh 6.00 150 

• Tolerance 1.0 to 2.2 uh, ±20%, 2.7 to 100 uh, ±10% 
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RESINITE ADJUSTABLE RF corLs 

Resinite is a phenolic impregnated tubing which 
combines the mechanical and dielectric advantages 
of phenolics with the high dielectric strength, mois
ture resistance, and non-corrosive properties of cellu
lose acetate. Resinite can be certified to MIL-P-79B 
Type PBG. This series features an extremely wide 
choice of inductance ranges and utilizes only the 
highest quality commercial materials throughout. 
They find application where the severe moisture re
sistant characteristics of the encapsulated units and 
. the mechanical properties of the ceramics are not 
required. 

SHIELDED SUBMINIATURE ADJUSTABLE R F COILS 
These compact adjustable coils offer a minimum two-to-one in-

VERTICAL MOUNTED PRINTED CIRCUIT 
VELVETORK ADJUSTABLE R F COILS 

. ductance range with relatively small changes in Q. The tuning 
adjustment is accessible from either the. top or bottom of the 
coil assembly. Magnetic shielding is achieved through the use 
of cup cores while the metal shield offers effective electrostatic 
shielding. Printed circuit terminals on base and shield. 

It 
Dimensions: W' sq. x "AI" hi,h. 

Dimensions (form only Dver Collar 'W' Dia. x 0/4" Ion,. 
The coil form is Polyester impregnated Alpha-Cellu
lose tubing with internally bonded resilient ribs which 
provide both thread and torque control. Coils may 
be adjusted from either end of form. 

I F COMPONENTS SUB MINIATURE -YWI 
The transformers in this series represents the state of 
the art, as it relates to a commercial product. In both 
the 455 kc. and 10.7 Me. groups there are a complete 
set of I.F. transformers as well as Ratio Detector and 
Discriminator transformers. Part No. 8814 incorpo
rates a single section mechanical filter that sharpens 
the J.F. passband appreciably 4 kc. @ 6 db and 12 

. kc. @ 20 db. The physical dimensions of this unit 
are .415 wide .460 deep and .600 high. 
Dimensions: 8849, 8850, 8851) 8805, 8806 & 8807-

:uts2 x ~,~: :'~:~I~.~ sq. x "10" hi,h. 
8808~ & 8809* - V." sq. x if." hi,h. 
*To be used as a pair. 
8810, 8811, 8812 & 8813 -)W' sq. x '~o" 
hilh. 
8814 - .~, x .~,., x 'N'. 

TRANSISTOR COILS ... SMALLEST YET 
LESS THAN W' 

[8;:. :: .. 38 

.~. T .1' • ~
." 

.~~ --~m 'j' ~L:::J.iJ .... 
1--.2"--1 ."n 

.016 Terminal Pin 

A complete set of 455 KHz IF transformers and 
matching Osc. coil, and a complete set of 10.7 MHz 
IF transformers and matching Discriminator coils ... 
all so small as to be almost unbelievable. 

Each unit measures only .217 x .217 x .339 and is 
for printed circuitry. 

*8855 10.7 MHz IF 

*8856 10.7 MHz 15 K-300!l 

*8857 10.7 MHz 12K- 3K Disc. Pri. 

*8858 10.7 MHz 12 K Disc. Sec. 

*8815 455 KHz 50K- 2K 1st IF 

*8816 455 KHz 5OK- 2K 2nd IF 

*8817 455 KHz 5K- 5K 3rd IF 

*8818 540-1600 KHz Be Osc. 

(Tuning capaCitor 67-78 pF maximum) 

SMALLEST YET 
STEREO 
MULTIPLEX 

These recently developed Multiplex 
units when used with a Motorola IC 
#MC1304 FM Stereo Demodulator form 
a complete FM Stereo Decoder System. 
They provide excellent opportunity for 
OEM and Experimenter projects. Ask 
for "The Coil Forum" Application Note. 

Each Multiplex System requires: 

1 No. 1363 - PC8 (PC 80ard) 
2 No. 1359 and 1 No. 1360 or 
2 No. 1361 and 1 No. 1362 

* 1359 * 1360 
* 1361 
* 1362 

19 KHz 
38 KHz 
19 KHz 
38 KHz 
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T Y P I C A L M I L L E N I N D U C T 0 R S 
34300 SERIES INDUCTORS 

Self 
.1?70. -t % I"-

Catalog Inductance Resonant Fig. 
FIG.l f ............. -

~ 
Number Microhenries Freq. Mc. No. .1150• '1 'I. I'" 
34300·12 12 + 5% 65 3 FIG •. 2 -r--~-

I' 34300·15 15 + 5% 22 8 .1~t:o/e., 
34300·18 18 + 5% 22 8 
34300·20 20 + 5% 27 8 FIG. 3 r--~Jo-
34300·22 22 + 5% 46 9 . '.2)'!10. "1 %. I'" 
34300·24 24 + 5% 24 8 
34300·25 25 + 5% 26 8 FiG.4. f ~---
34300·27 27 + 5% 23 8 .~ r--- 1-::-1 34300·30 30 -+: 5% 15 8 
34300·33 33 + 5% 36 9 FIG. 7 -,-:::31111111111111111111g...-

Self 34300·36 36 + 5% 35 9 .21,90. 4 %. ~ 
Inductance Resonant Fig. 34300·39 39 + 5% 18 8 

FIG. 8 ., _~Jooo-Part Microhenries Freq. Mc. No. 34300·47 47 + 5% 18 8 
34300·0.15 0.15 + 10% 645 Me. 1 34300·50 50 + 5% 18 8 . .2~1':"%:i 
34300·0.22 0.22 + 10% 510 1 34300·56 56 + 5% 28 9 FIG. 9 ~-
34300·0.33 0.33 + 10% 445 1 34300·68 68 + 5% 26 9 ......,-
34300·0.47 0.47 + 10% 375 2 34300·75 75 + 5% 12 8 .1rD~ t=A:1 
34300·0.5 0.5 + 10% 350 2 34300·100 100 + 5% 13 8 

. FIG. 11' t. --~-34300·0.68 0.68 + 10% 300 2 34300·120. 120 + 5% 12 8 
34300·0.82 0.82 + 10% 265 2 34300·150 150 + 5% 11 8 .' . ~r:o/e~ 
34300·1 1 + 10% 175 4 34300·180 180 + 5% 9.8 8 FIG. 12 f -~,o.'--
34300·1.1 1.1 + 10% 210 4 34300·200 200 -+: 5% 7.5 8 .. 1880 .• 
34300·1.2 1.2 + 10% 210 3 34300·220 220 + 5% 12 11 FIG. 13 -:i-:::;- I--
34300·1.5 1.5 + 5% 190 3 34300·250 250 .;- 5% 6.8 8 . -r- .~.}=3A:1 34300·1.8 1.8 + 5% 171 3 34300·270 270 .;- 5% 11.9 11 
34300·2.2 2.2 + 5% 160 3 34300·300 300 + 5% 6 8 . FIG. 14 .... ~.--
34300·2.5 2.5 + 50/0 140 3 34300·330 330 + 5% 8.5 17 

'. :21t9D~_~. 34300·2.7 2.7 + 5% 142 3 34300·350 350 .;- 5% 8 12 
34300·3 3 + 5% 132 3 34300·470 470 + 5% 7.6 13 
34300·3.3 3.3 + 5% 120 3 34300·500 500.;- 5% 7.5 13 FlG.l~ ~l'/. ;;1 

'3750~ 34300·3.9 3.9 ± 5% 118 3 34300·750 750 ± 5% 5.8 14 . -L-
34300·4.7 4.7 + 5% 105 3 34300·820 820 ± 5% 5.7 13 FIG. 16 '" ..-
34300·5 5 .;- 5% 85 3 34300·1000 1000 ± 5% 4 12 

.1880. r.:%:1-:r- . 
34300·5.6 5.6 + 5% 98 3 34300·1200 1200 ± 5% 4.8 15 
34300·6.2 6.2 + 5% 90 7 34300·1800 1800 .;- 5% 2.6 16 t· _~J'-- .25fD. r:: 1:::1 . 
34300·6.8 6.S ± 5% 90 3 34300·2200 2200 + 5% 2.S IS -,-- ... ~--
34300·8.2 S.2 + 5% 81 3 34300·2500 2500± 5% 2.7 18 FIG. 17 fFIG• 18 
34300·10 10 ± 5% 65 7 34300·10000 10000 ± 5% 1.5 18 

34100 SERIES R·F CHOKE COILS 

r- 1 5/81 
FIL WASHERn ~ 1 1/41 -i 

1/2 E~ ~.;;~ 1E1~3/S 
T ~1--3/_4_.j_ 2 ll/16 ~~1 

34100 

r--- 2 3/8 :=:1 
~ 
..J ~l,...:11/4 :..J ~l_ 

It> It> 

34104 

Ceramic forms and insulators. Leads: 
#18 tinned solid wire, 2Va" long. Mount· 
ing screws, 6·32 threaded x If.!" long. 

Catalog 
Number 
34100 
34lOi 
34102 
34103 
34104 
34105 
34106 
34107 
34108 

Inductance 
Millihenries 

2.5 
2.5 
2.5 
2.5 
2.5 
1.0 
1.0 
1.0 
1.0 
, n 

Maximum 
Current 

250 MA. 
250 MA. 
250 MA. 
25Q MA. 
250 MA. 
300 MA. 
300 MA. 
300 MA. 
300 MA. 
~nn "AI\ 

"SPECIAL" 
LISTS THE 

AND STANDARD INDUCTANCES CATALOG 
MILLEN LINE OF INDUCTORS COMPLETE 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2497 
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Wee-Ductor - Magnetically shielded 
with inductance range 0.1 to 180,000 /tH, 
designed to MIL-C-13305, Grade 1, 
Class B. 
Encapsulated Envelope: 

0.157" diameter x .450" length. 

Super Wee-Ductor - Manufactured 
in accordance with MIL-C-15305D, 
Molded Magnetically shielded with in
ductance range 0.1 to 100,000 /tH ±10% 
tolerance. 
Molded Envelope: 

0.163" diameter x 0.410" length. 

S-M-L InductorS-Non-shielded with 
inductance range 0.1 to 10,000 ~H. De
Signed to MIL-C-15305, Grade 1, Class B. 
Molded Envelope: 

"s" Type - 0.188" diameter x 0.44" 
length 

"M" Type - 0.25" diameter x 0.60" 
length 

"L" Type - 0.31" diameter x 0.90" 
length 

xiiiiil 

Variable Inductor - Unlimited with 
adjustable range 0.1 to 4700 /tH. De
signed to meet MIL-C-15305, Grade 1, 
Class B. 
Encapsulated Envelope: 

0.400" diameter x 0.500" length. Verti
calor Horizontal mounting. 

Wee Wee-Ductor - Magnetically 
shielded with inductance range 0.1 to 
10,000 /tH. Designed to MIL-C-15305. 
Encapsulated Envelope: 

0.125" diameter x 0.335" length. 

==~=-~ .... = ..... 4II}_m-------

Super Wee-Wee-Ductor-Miniature 
shielded with inductance range 15.0 /tH 
to 10,000 /tH. Designed to MIL-C-15305, 
Grade 1, Class B. 
Epoxy-Molded Envelope: 

0.125" diameter x 0.335" length. 

Adjustoroid-Adjustable toroid. avail
able in nominal values from 0.01 Hy to 
12 Hy.This unit provides stepless ad
justment in a completely hermetically 
sealed package. 

Wee-Chip Inductor-The Wee-Chip 
Inductor is a magnetically shielded 
miniaturized inductor made especially 
for mounting on substrates. Copper 
terminations are of the wrap-around 
typa for the highest degree of mounting 
flexibility. Available from stock in 23 
standard values. 

D 
Pee-Dee Ductor For hybrid 
circuit applications. Smallest unshielded 
inductor available. Less than 3/32". 
Epoxy-encapsulated. Axial leads. De
signed to meet MIL-C-15305. Forty-nine 
standard values, 0:1 to 1000 /tH, ±10%. 

=========9,,-========= 

Inductors 

Pee-Wee Ductor - The Pee Wee 
Ductor represents a 66% size reduction 
from the smallest magnetically shielded 
inductor previously available anywhere. 
Inductance values from ,.025 /tH to 
10,000 /tH. 49 values available from 
stock from 0.1 /tH to 1,000 /tH. 

.«= 

Pee-Cee Ductor - This inductor is 
designed to meet MIL-C-15305C, Grade 
1, Class B. Printed board mounting is 
facilitated by 0.200 grid spacing and 
unit has shielded construction to allow 
maximum density packaging. Standard
ized in 73 stock values. 

Wee V-L - Magnetically shielded ad
justable range 0.1 to 100,000 /tH. De
signed to MIL-C-15305, Grade 1, Class B. 
Epoxy Molded 0.300" diameter x 0.400" 
length. 

Deci-Ductor - Subminiature with in
ductance range 0.1 to 1000 /tH. De
signed to MIL-C-15305, Grade 1, Class B. 
Molded Envelope: 

0.100" diameter x 0'.250" length. 

Nvfronics, Inc. 
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MODEL 04499 

TYPE C4942 

Request 
catalog page 

TYPES V21 
a V22 

TYPES 
C3287/C3528 

eem {1971 

For fast, convenient alignment 
of yokes and focus coils in (1) 
ultra precision displays and fly
ing spot scanners, and (2) labo
ratory research and prototype 
evaluation. Exclusive inde
pendent micrometer adjustment 
of pitch, yaw, horizontal and 
vertical translation ... with 
firm precision locking. Exclu
sive true precision control and 
exact repeatability, plus rugged 
construction. For full details re
quest catalog page. 

SHiElDED DYNAMIC 
FDCUS CDIL 
For sharp focus applications up 
to 25kv accelerating potential, 
such as scan converter storage 
tubes and flat faced high reso
lution CRT's. Static and 
dynamic coils combined into a 
single gap to ease alignment 
and position. Gap in forward 
position for superior focus and 
best image-to-object ratio. 

VIDICON YOKES & FOCUS 
COl LS for 1" Vidicons 
IN VOLUME PRODUCTION 
NOW. For both commercial and 
military applications. Engineer
ing Service available. Special 
designs for all types of 1" vidi
cons including electrostatic 
focus magnetic deflection types. 
For full technical details request 
catalog page. 

UAl!tJ~TIP ~PAtJ_ 

CONVERTER DEFLECTION 
YOKES 
Stator Design for standard 1!1 
inch neck diameter scan con
verter storage tubes. High reso
lution, geometrical accuracy and 
sensitivity are combined to offer 
power savings, plus ultimate 
performance. A desirab.le short 
precision magnetic field is 
achieved by combining short 
overall length and small ear~ 
with.the proper distri/)ution, in
sertion and extreme care in 
construction. Magnetically 
shielded designs also available. 
Request catalog sheet for full 
details. 

TYPE F20 

TYPES Y58-Y60-
Y62-Y64 for 

42",52',70', 
a 90' 

Deflection 
Angles 

TYPE Y25-R Series 
Up to 52' and 70' 

Deflection 
Angles 

PRECISION ELECTRO
MAGNETIC FOCUS COILS 
for Va", Biz", 2Ys' and 
other neck cHa. CRT's. 
All designed for Ultimate focus. 
Negligible effect on spot size 
when properly aligned to beam. 
Static types (all sizes)-Iow 
power or high power. Dynamic
static combinations (1!1" neck 
dia.) ... compact single gap 
design ... or double gap de-
sign to simplify circuitry by 
eliminating coupling between 
static and dynamic coils. Wide 
range of coil resistances avail
able. For full technical details, 
request catalog pages. Please 
specify your CRT and· beam 
accelerati 

PRECISION STATOR YOKES 
for lW neck dia. CRT's. 
High efficiency and accuracy 
achieved by stator type coni 
which also provides excep
tionally low astigmatism and 
residual magnetism. Push-pull 
or single-ended coils for time 
shared sweep displays, char
acter displays and others. 
Request catalog sheet for full 
details. 

COMPACT ROTATING COIL 
YO KES for 1 W neck dia. CRT's 
For Radar Plan Position Indi
cator and all other rotating coil 
applications. Versions available 
with dcoff-centeringcoils. Com
plete in aluminum housing con
taining deflection coil, slip rings 
and brush assembly, drive gear 
and bearing for easy installa
tion into any equipment design. 
Only 3%" 00 x 211116" long. For 
technical details request catalog 
page. 

TYPE P7 

TYPE P8 

ANTI-PINCUSHION DEVICES, 
both PM and EM types 
Eliminates CRT geometrical pic
ture distortion. Type P7 perma
nent magnet ana-pincushion 
assembly requires no current 
•.. occupies small space ..• 
easily adjustable •.. mounts 
directly on standard yokes .•. 
available in wide choice of mag
net strengths with tight toler
ances. Type P8 electromagnetic 
coil anti-pincushion assembl~ 
has very high precision con
struction .•. allows convenient 
front panel adjustment. For full 
technical details request catalog 
page. 

FERRITE STATOR TYPE 
HIGH Q DEFLECTION YOKES 

\. ~'1" for 1112" neck dia. CRT's 
.r. . Applications: (a) high speed 

... -- random positioning and 
~-s? alpha-numeric displays re-

-- quiring fast settling and 
high speed strokes, and (b) 
high resolution resonant 
displays requiring high Q 
and high accuracy. 

TYPES Y68, Y70, 
Y72, Y74 for 42°, 
520, 700 & 90° 

Deflection Angles 

TYPE Y65 
Up to 70' 
Deflection 

Angle 

ENCAPSULATED MINIATURE 
PRECISION YOKE for Va" or 
l' neck dia. CRT's. 
Push-pull and single-ended 
coils available in a wide range 
of inpedan~es for transistor 
drivers or vacuum tube circuits. 
Features electrically balanced 
windings with equal deflection 
sensitivities. Close angular 
tolerances of the display are 
achieved by precise construc
tion. Epoxy encapsulated to 
withstand extreme environ
ments. For full technical 



How to use 

.0 find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." , 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To' locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales oft ices 

to find trade name sources 
VOLUME 1, ,PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key servic'i\s are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional aSSistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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TOKIN, 
THE FERRITE CORE PEOPLE, 
WANT TO WHISPER A WORD 

ABOUT NOISE. 
TOKIN SN Coils is the word-the best solu
tion today to performance-noise problems 
... especially thyristor-originated noise. 
TOKIN SN Coils are made with our own 
magnetic dust cores-latest development in 
a long line of dust-core products. The satura
tion magnetic flux density reads out to an 
impressive 15,000 gausses-four to five times 
that of ferrite cores. 
TOKIN SN Coils' very small size allows for 
extra compact circuit design; heat resistance 
is good for continuous performance at up to 
200°C. 

Noise Absorption Effects 
110 

100 

1\ MeanT~c~~ L r-

r'\. 1\ 100V ~ 0.15 
",1\ 1.~~ .1' "F TOKIN SN Coils completely cover the RF 

range with top permeability for HF. 
90 

\ 
r Controlled :s tThYriS~ 

Circuit 
I I 

Standard SN Coils 80 
Noise and Field 

\tenSiti Mfi Item 

Type 

SN-8S-30 

SN-8S-40 
SN-8S-50 

SN-8D-30 

SN-8D-40 

SN-10-30 

SN-10-40 

SN-12-40 

SN-12-50 

Current Inductance Dimensions 
capacity L (,uH)* (outside diameter x 

I (A) height) (mm) 

2 26 or more 15~ x 7 
2 50 or more 15ijJ x 7 
2 72 or more 16~ x 8 

2 45 or more 16~ x 13 

2 80 or more 17ijJ x 14 
3 46 or more 20q) x 10 

3 82 or more 22ijJ x 11 
- . . -- . .,.. ... -

5 65 or more 24ijJ x 10 

5 100 or more 26~ x 12 

* 100kHz 1mA. 
We also manufacture, to order, large 
capacity SN coils (8A, lOA, 15A, 20A). 

iii' 
:s 
~ 70 
'iii 
c 
J!l 

60 -= ., 
'" '0 
z SO 

40 

\ Without 

~ \L 

~ \ \ 
~ ,\errite Ring Core 

259 50T 

30 1\ 

0.1 0.30.S 3 5 10 
Frequency (MHz) 

Main Products: Ferrite Cores, Memory Cores, Memory Matrices, Ferrite Magnetostrictive Vibrators, Tokio 
Pulse Transformers, Permanent Magnets (Cast, Ferrite), Tape Wound Cores, Bobbin Cores, 1i h k M t I I d t - Ltd 
Magnetic Laminations, Fe-Co Alloys, Sendust Cores 0 0 U e a n us rles, . 

Koei Bldg., 13·10, 7-chome, Ginza, Chuo-ku, Tokyo, Japan Telephone: Tokyo 542-6171 Telex: 02522117(TOHOKUrI)ETAL TOK) 
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13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

""NC. PHONE: 816 SO 1-6314 TWX-91 0-777-7037 

• OFFERING THE MOST COMPLETE LINE OF TOROIDAL INDUCTORS 
AVAILABLE -FROM STOCK FOR 24 HOUR DELIVERY. 

• PLASTIC MOLDED (UPU SERIES) INDUCTORS ARE MANUFACTURED TO 
MIL·T27B, GRADE 5; CLASS S, LIFE EXPECTANCY X. 

• METAL ENCASED (UM" SERIES) ARE MANUFACTURED TO MIL·T·27B, 
GRADE 4, CLASS R, LIFE EXPECTANCY X. 

• STANDARD INDUCTANCE TOLERANCE: ±1%. 

• TEMPERATURE STABILITY: ±1% from -55°C to +100°C. 

CORE NO. 03 
MILLIAMPS ~ v'MH 

I 2 5 10 20 so 100 200 SOl) 102 

~\~~"'" NOMINAL CHANGIIN INITIAL ~ 
INDUCTANCI DUE TO AC & DC -i-----;J:N ... ;:' '" .... f---- 9a % 

EXCITATION ~M~~:~ r-----'\. .-r---- 96 ~ 
100 94 T 

'T,~~-7~ __ ~~W~~'OO __ =~~~-7. 

FR~QUENCY IN KILOCYClES 

INDUCTANCE: Up to 250' MH. 
FREQUENCIES: Up to 50 KHz. 
TYPICAL DCR: 1.5 Ohms/MHo 

DIMENSIONS 

ft."" .... a..'" .. ft 
"UKt NU. '" ."",..,._ , , , 

" 20 50 100 200 500 

J 

STANDARD 
INDUCTANCE VALUES 

IMH) 

1.0 15.0 
1.25 17.5 
1.5 20.0 
1.75 '24.0 
2.0 30.0 
2.4 36.0 
2.5 43.0 
3.0 50.0 
3.6 60.0 
4.3 72.0 
5.0 75.0 
6.0 86.0 
7.2 100.0 
7.5 120.0 
8.0 150.0 
8.6 175.0 

10.0 178.0 
12.0 200.0 
12.5 250.0 

STANDARD 
INDUCTANCE VALUES 

NOMINAL CHANGl IN INITIAL y-' r---." 1--' 
00, IMH) 

INDUCTANCI DUE TO AC & DC 

:::~~~ ~~ IXClTArON 

.-1--
,-f--

" £: ,-
CT"IcIIQ .... ___ ,' 

~"" ."-

'" N 
%, 

" ; 
"t 
" 

.50 8.6 

.60 10.0 

.72 12.0 

.86 15.0 
1.0 17.5 

STANDARD CASE STYLES 
SEE DIMENSION TABLES UNDER CORE TYPES 

smEl '~ EPOXY 
ENCAPSULATED 

TYPES P03, P13, 
P29, PS50 & PS51 

STYLE 2 
COMPRESSION 

MOLDED TYPES 
PSO, P51 

STYLE 3 
EPOXY 

ENCASED TYPES 
PC50, PC51, PCOS, 

PC48 

STYLE 4 
COMPRESSION 
MOLDED TYPES 

P9D, PB9, P06, P48, 
P30, & P84 

STYLE 5 
HERMETIC 

SEALED TYPES 
M03, M13, M29, 

M50, M51, & M53 

/ "- ," . 
" 

1.25 20.0 MaxImum Height A 

/ 120M~ t\ 
. 

T .. - ]l~~~ -, , , 10 20 SO 100 200 
FREquENCY IN KILOCYCLES 

INDUCTANCE: Up to 100 MH. 
FREQUENCIES: 10 to 200 KHz. 
TYPICAL DCR: 3 Ohms/MHo 

DIMENSIONS 

Type Case I A I B I C I D I 
P13 Style 1 I .285 I .450 1.300 I .025 I 
M13 Style 5 1 .385 1.448 1.200 I .020 I 

CORE NO. 29 

INDUCTANCE: Up to 15 MH. 
FREQUENC IES: 50 KHz· 5 MHz. 
TYPICAL DCR: 20 Ohms/MHo 

DIMENSIONS 

I Type I Case I A B 

I P29 I Style 1 I .285 .450 

I M29 I Style 5 I .385 .448 

C D 

.300 .025 

.200 .020 

1.5 
1.75 
2.0 
2.4 
2.5 
3.0 
3.6 

24.0 
25.0 
30.0 
36.0 
40.0 
43.0 
50.0 

STYLE 6 
HERMETIC 

SEALED TYPES 
M90, M89, M06, 

M48, M30, & MB4 

4.3 60.0 STANDARD MOUNTING PROVISIONS VARY. SEE SPECIFICA
TIONS UNDER CORE NUMBERS. 

5.0 72.0 
6.0 86.0 
7.2 100.0 ALL CORE TYPES ALSO AVAILABLE IN "U SERIES" 

UNCASED UNITS. 

MILLIAMPS x -mR 
2 5 10 20 50 

~NO=N~:~I:: ~~!L.DC·-+-+--+-"--\ •• ,-~-, -+1_-1 , .. 
120 IXClTATION . 4ClFnCT 101 ~ 

, .. N 

I-+---:I-+-+--+-x--:;r*......,-:~~~ 99 f 
m I-+--I-+-+--,,Lff/'\-'k-+--+---j:' ~ 

"Q" ITJPIuIQ .. ,~) 116 ~ 

r-+--r-+-~r/~~~~-T-~~ ~ 

~=~===~=~~/~t==1~~t=~===+=~: ~ 
r-+--~~~~~+--+---\--+-1" , 
r-+-~~~~~~~-+--r-T-~" ' 

~,~,~~-~~-,~~,-~,-1~-7~ 
FIt(QUENCY IN M£G..\!;;VCLES 

STANDARD INDUCTANCE VALUES 
IMH) 

.05 .200 .750 3.00 
.06 .240 .860 3.60 
.072 .250 1.00 4.00 
.075 .300 1.20 4.30 
.086 .360 1.25 5.00 
.100 .400 1.50 6.00 

.. 120 ' .430 1.75 7.20 
.125 .500 2.00 7.50 
.150 .600 2.40 8.60 
.175 :720 2.50 10.0 
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To!!; 
"'-'NC 
CORE NO. 50 

-" .......... , ......... __ .... to"" •• 
JICrI'.'" I 

"'\IOA"" ,~ 0"":'«1" 

DIMENSIONS 

TYPE CASE A B 
P50 Style 2 .693 .640 
PS50 Style 1 .438 .680 
peso Style 3 .743 .743 
M50 Style 5 .438 .680 

CORE NO. 90 

.. . 
'.'\IU.NC""."""VCU, 

DIMENSIONS 

C D 
.380 .743 
.300 .031 
.500 .. 350 
.150 .031 

TYPE I CASE I A I B I C 
P90 I Style 4 I .875 I .453 16·32 thd. 
M90 I Style 6 11.093 I .938 I .516 
TYPE M90 MTG: 2 4·40 x .156 INSERTS 

CORE NO. 06 
... , .. ~.-.. ' .. . . .. ~r-'. ~_NIIC. -:; ::. 

'. - ., 
· " : . . ., · ~ ! · .. 
· ., ~ 

, , . . . ' . 
·lI\lUINCY'''.1I«'I'C\.B 

DIMENSIONS 

TYPE I CASE I A I B J C 
M06 I Style 6 11.250 11.078 I . 516 
P06 I Sty)e 4 11.068 J .505 16.32 thd. 
TYPE M06 MTG.: 2 4·40 x .188 INSERTS 

"" ... r a." "" 

r~~:j~~~~I'~~"' 
. , 
": 

, I I • 10 III 

'RllQuI"C" '''.'COCYCln 

DIMENSIONS 

TYPE C 
P30 6·32 thd. 
M30 

eem/1971 

SEC. 1800 • COILS/ ASSEMBLIES/ FORMS 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

PHONE: 816 SO 1·6314 

STANDARD INDUCTANCE VALUES 
1.0 MH 40. MH 430. MH 
2.5 MH 43. MH 500. MH 
5.0 MH 50. MH 600. MH 
6.0 MH 60. MH 720. MH 
7.2 MH 72. MH 750. MH 
7.5 MH 75. MH '860. MH 
8.6 MH 86. MH 1.0 HY 

10.0 MH 100. MH 1.2 HY 
12. MH 120. MH 1.25 HY 
12.5 MH 125. MH 1.5 HY 
15. MH 150. MH 1.75 HY 
17.5 MH 175. MH 2.0 HY 
20. MH 200. MH 2.4 HY 
24. MH 240. MH 2.5 HY 
25. MH 250. MH 3.0 HY 
30 MH 300 MH 36 HY 
36: MH 360. MH 4. HY 

400. MH 
MAXIMUM INDUCTANCE: 4.5 Hy. 
FREQUENCY RANGE: Up to 20 KHz. 
TYPICAL DCR: 500 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 

3.0 MH 40. MH 430. MH 
3.6 MH 43. MH 500. MH 
4.0 MH 50. MH 600. MH 
4.3 MH 60. MH 720. MH 
5.0 MH 75. MH 860. MH 
7.2 MH 86. MH 1.0 HY 
7.5 MH 100. MH 1.2 HY 
8.6 MH 120. MH 1.25 HY 

10.0 MH 125. MH 1.5 HY 
12.0 MH ISO. MH 1.75 HY 
12.5 MH 175. MH 2.0 HY 
15.0 MH 200. MH 2.4 HY 
20. MH 250. MH 3.0 HY 
24. MH 300. MH 3.6 HY 
25. MH 360. MH 4.0 HY 
30. MH 400. MH 5.0 HY 
36. MH 6.0 HY 

MAXIMUM INDUCTANCE: 9 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL DCR: 300 Ohms/Hy. 

STANDARD INDUCTANCE VALUES 
5.0 MH 60. MH 720. MH 
6.0 MH 72. MH 750. MH 
7.2 MH 75. MH 860. MH 
7.5 MH 86. MH 1.0 HY 
8.6 MH 100. MH 1.2 HY 

10. MH 120. MH 1.25 HY 
12. MH 125. MH 1.5 HY 
12.5 MH 150. MH 1.75 HY 
15. MH 175. MH 2.0 HY 
17.5 MH 200. MH 2.4 HY 
20. MH 240. MH 2.5 HY 
24. MH 250. MH 3.0 HY 
25. MH 300. MH 3.6 HY 
30. MH 360. MH 4.3 HY 
36. MH 400. MH 5.0 HY 
40. MH 430. MH 6.0 HY 
43. MH 500. MH 7.2 HY 
50. MH 600. MH 

MAXIMUM INDUCTANCE: 7.2 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL DCR: 210 Ohms/Hy. 

5.0 MH 75. MH 1.25 HY 
6.0 MH 86. MH 1.5 HY 
7.2 MH 100. MH· 1.75 HY 
7.5 MH 120. MH 2.0 HY 
8.6 MH 125. MH 2.4 HY 

10. MH 150. MH 2.5 HY 
12. MH 175. MH 3.0 HY 
12.5 MH 200. MH 3.6 HY 
15. MH 240. MH 4.0 HY 
17.5 MH 250. MH 4.3 HY 
20. MH 300. MH 5.0 HY 
24. MH 360. MH 6.0 HY 
25. MH 400. MH 7.2 HY 
30. MH 430. MH 7.5 HY 
36. MH 500. MH 8.6 HY 
40. MH 600. MH 10.0 HY 
43. MH 720. MH 12.0 HY 
50. MH 750. MH 12.5 HY 
60. MH 860. MH 15.0 HY 
72. MH 1.0 HY 17.5 HY 

1.2 HY 

MAXIMUM INDUCTANCE: 17.5 Hy. 
FREQUENCY RANGE: To 20 KHz. 
TYPICAL DCR: 105 Ohms/Hy. 

CORE NO. 51 

DIMENSIONS 

TYPE CASE A B 
PSI Style 2 .693 .640 
PS51 Style 1 .438 .680 

C 
.380 
.300 

.. -
" : 

- " ~ 

D 
.743 
.031 

PC 51 Style 3 .743 .743 .500 .350 
M51 Style 5 .438 .680 .150 .031 

CORE NO. 89 

" m ",,,",..::,, ... ,,ec,o.,, 

DIMENSIONS 

TYPE I CASE I A I B I C 
PS9 I Style 4 I .875 I .453 -' 6·32 thd. 
M89 I Style 6 11.093 I .938 I .516 
TYPE M89 MTG.: 2 4·40 x .156 INSERTS 

CORE NO. 48 
.. 'u ......... 1Iotit 

'''~-,;-.'' -- - ._- '" 
.. " A_ I , .. . : '. : t " '. . v . " . .. ~ . . : ~ o' 

,. ,. 10 '" •• - - '* 
... QUD'CT .... ,LGCfCUS 

DIMENSIONS 

TYPE CASE A B I C 
P48 Style 4 1.068 .505 16·32 thd • 
M48 Style 6 1.250 1.078 I .516 
TYPE M48 MTG.: 2 4·40 x .188 INSERTS 

'",nr l." ftA 

DIMENSIONS 

C 

See YELLOW SECTION for Local Offices, Phones 

STANDARD INDUCTANCE VALUES 

1.0 MH 8.6 MH 72. MH 
1.2 MH 10. MH 86. MH 
1.5 MH 12. MH 100. MH 
1.75 MH 15. MH 120. MH 
2.0 MH 17.5 MH 150. MH 
2.4 MH 20. MH 175. MH 
3.0 MH 24. MH 200. MH 
3.6 MH 30. MH 240. MH 
4.3 MH 36. MH 300. MH 
5.0 MH 43. MH 360.' MH 
6.0 MH 50. MH 430. MH 
7.2 MH 60. MH 500. MH 

MAXIMUM INDUCTANCE' 1 Hy 
FREQUENCY RANGE: 10KHz to 100 

KHz. 
TYPICAL DCR: 1 Ohm/MHo 

STANDARD INDUCTANCE VALUES 
1.5 MH 12.0 MH 100. MH 
1.75 MH 15.0 MH 120. MH 
2.0 MH 17.5 MH 150. MH 
2.4 MH 20. MH 175. MH 
3.0 MH 24. MH 200. MH 
3.6 MH 30. MH 240. MH 
4.3 MH 36. MH 300. MH 
5.0 MH 43. MH 360. MH 
6.0 MH 50. MH 430. MH 
7.2 MH 60. MH 500. MH 
8.6 MH 72. MH 600. MH 

10.0 MH 86. MH 
MAXIMUM INDUCTANCE: 1.5 Hy. 
FREQUENCY RANGE: To' 100 KHz. 
TYPICAL DCR: 700 hms/Hy. 

STANDARD INDUCTANCE VALUES 
2.0 MH 15. MH 100. MH 
2.4 MH 17.5 MH 120. MH 
3.0 MH 20. MH 150. MH 
3.6 MH 24. MH 175. MH 
4.3 MH 30. MH 200. MH 
5.0 MH 36. MH 240. MH 
6.0 MH 43. MH 300. MH 
7.2 MH 50. MH 360. MH 
8.6 MH 60. MH 430. MH 

10. MH 72. MH 500. MH 
12. MH 86. MH 600. MH 

MAXIMUM INDUCTANCE: 1 Hy. 
FREQUENCY RANGE: To 100 KHz. 
TYPICAL DCR: 420 Ohms/Hy. 

fO"'''l.n"nn lunlit-TIl""'!: "A. "~e: 

5:0 MH 86. MH 1.25 HY 
6.0 MH 100. MH 1.5 HY 
7.2 MH 120. MH 1.75 HY 
7.5 MH 125. MH 2.0 HY 
8.5 MH 150. MH 2.4 HY 

10. MH 175. MH 2.5 HY 
12. MH 200. MH 3.0 HY 
12.5 MH 240. MH 3.6 HY 
15. MH 250. MH 4.0 HY 
17.5 MH 300. MH 4.3 HY 
20. MH 360. MH 5.0 HY 
24.' MH 400. MH 6.0 HY 
25. MH 430. MH 7.2 HY 
30. MH 500. MH 7.5 HY 
36. MH 600. MH 8.6 HY 
40. MH 720. MH 10.0 HY 
43. MH 750. MH 12.0 HY 
50. MH 860. MH 12.5 HY 
60. MH 1.0 HY 15.0 HY 
72. MH 1.2 HY 17.5 HY 
75. MH 20.0 HY 

MAXIMUM INDUCTANCE: 25 Hy. 
FREQUENCY RANGE: To 12 KHz. 
TYPICAL DCR: 75 Ohms/Hy. 

2503 
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2504 

MINI·L HERMETICALLY SEALED R.F. INDUCTORS - TG, TH SERIES 

~.3301 
1034 CASE ~ 

4l'~~~ iUI
ND ---r 

A Ma •. 

-j 
, fF~o \\1/ .200 

~! 
.365 1.500 

~ 
S.rt •• A 

U J- TG .380 
DIMENSIONS TH .350 

TG SERIES 
• DESIGNED TO MEET THE REQUIREMENTS OF MIL· 

T·27B, GRADE 4, CLASS R. 
• FREQUENCY RANGE: 10 to 500 KHz. 
• INDUCTANCE RANGE: 1 to 500 mho 
• INDUCTANCE TOLERANCES: ±5%. 
• INDUCTANCE STABILITY: ±2% (-20°C to 

+850 ). 

TH SERIES 
• DESIGNED TO MEET THE REQUIREMENTS OF MIL· 

C·I50305C, GRADE I, CLASS O. 
• FREQUENCY RANGE: 100 KHz to 10 KHz. 
• INDUCTANCE RANGE: 10 to 1000. 
• INDUCTANCE TOLERANCES: 10 uh through 33 uh 

±10%, 39 uh through 130 uh ±5%, greater 
than and including 150 uh ±3%. 

• ~g~glf.NCE STABILITY: ±2% (-ZOOC to 

• HERMETICALLY SEALED, HIGH "Q" INDUCTOR IN 
A TO·5 TRANSISTOR CONFIGURATION. 

• LOW EXTERNAL MAGNETIC AND ELECTROSTATIC 
FIELD 

Indu.· 
tance 110." 

Indu.· Test Test OCR Min. DC 
Part ,;:~~ (~~~ uR" r:~:j Ma •• SRF I~::j No. Min. (ohll. (MHz) 

TG· 1 1.0 10 120 200 3.3 1500 123 
Til- 2 1.0 10 120 200 3.6 1300 118 
TG· 3 1.5 10 120 200 4.8 1160 102 
TG· 4 1.75 10 120 200 5.2 1080 98 
TG· 5 2.0 10 120 200 5.7 1000 94 
TG· 6 2.4 10 120 200 7.9 920 80 
TG· 7 3.0 10 120 ISO 8.9 820 75 
TG· 8 3.6 10 120 150 9.8 73D 71 
TG· 9 4.3 10 120 150 13.7 660 60 
TG·l0 5.0 10 120 ISO 14.7 600 58 
Til-ll 6.0 10 120 150 20.0 540 50 
TG·12 7.2 10 120 100 21.8 480 48 
TG·13 8.6 10 100 100 24.0 43D 45 
TG·14 10.0 10 100 100 32.4 400 39 
TG·15 12.0 10 100 100 34.8 360 38 
TG·16 15.0 10 100 100 39.1 320 36 
TG·17 17.5 10 as 70 55.0 300 3D 
TG·18 20.0 10 as 70 60.0 280 29 
TG·19 24.0 10 85 70 64.7 2SO 28 
TG·20 30.0 10 85 70 86.3 220 24 
TG·21 36.0 10 85 70 95.8 195 23 
TG·22 43.0 10 85 70 132 185 19 
TG·23 SO.O 10 85 70 143 165 18 
TG·24 60.0 10 75 50 155 145 18 
TIl-25 72.0 10 75 50 172 130 17 
TG·26 86.0 10 75 50 233 125 15 
TG·27 100 10 75 50. 252 115 14 
TG·28 120 5 75 50 290 105 13 
TG·29 150 5 50 40 323 95 13 
TG·30 175 5 50 40 3SO as 12 
TG·31 200 5 50 40 4n 80 10 
TG·32 240 5 50 40 515 71 10 
TG-33 300 5 50 40 735 63 8 
TG·34 360 5 30 30 1005 57 7 
TG-35 430 5 3D 30 1100 51 6.5 
TG-36 500 5 30 20 1200 48 6.5 

MINI·L ENCAPSULATED R.F.INDUCTORS - TA, TF, TB. & TO SERIES ft Il~Max. 
TT 'Min. 

• DESIGNED TO MEET THE REQUIREMENTS OF MIL· 1 D I C·15305C, GRADE 1, CLASS B (-55°C to 

~.J..M."~ tiil&~~~lc WITHSTANDING VOLTAGE: 700 volts I h E h 1.000 
-+-+- C rms. 

I I ....g.J u----.-l ~ B 'r TA ~.DI.~ .., .. 111 .. .., 

Af::~~t DIMENSIONS 
Max. 

Sarta. A 8 C D E Max. Power 
TA .225 .210 .110 .100 ~20 t-?,-2_W~~ 
TB .300 .~~~ 14~0 14~ ~25 ~~~1-TO .390 .390 .197 .200 .025 ~::~ TF .225 .210 .fl0 .100 .020 

. TA SERIES 
• MIN. flQ": 60 to 70. 
• INDUCTANCE RANGE: 1 to 10 uh. 
• FREQUENCY RANGE: I to 50 meso 
• INDUCTANCE TOLERANCES: Less than 1.0 uh, 

±10%. Greater than or equal to 1.0 uh, ±5%. 
Closer tolerances available by special request. 

• INDUCTANCE TC, + 50 PPM/oC maximum. 
• MAXIMUM POWER DISSIPATION: 0.2 watt. 

TF SERIES 
• MIN. "Q": 60 to SO. 
• FREQUENCY RANGE: 20 to 300 meso 
• INDUCTANCE RANGE: .01 to 1 uh. 
• INDUCTANCE TOLERANCES: Less than 0.1 uh, 

±20%. Greater than Dr equal to 0.1 uh, ±10%. 
Closer tolerances available by special request. 

• INDUCTANCE TC: +200 PPM/oC maximum. 
• MAXIMUM POWER. DISSIPATION: 0.2 watt. 

TO SERIES 
• MIN. "Q": 40 to 80. 
• INDUCTANCE RANGE: 100 to 10,000 uh. 
• RECOMMENDED FREQUENCY RANGE: 50 

10 me •• 
kes to 

• INDUCTANCE TOLERANCE: ±5%. Closer toler· 
ances available by special request. 

• INDUCTANCE TC, From +60 PPM/oC, maximum 
to +300 PPM/DC maXimum, depending upon 
Inductance value. 

• MAXIMUM POWER DISSIPATION: .50 watt. 

TB SERIES 
• MIN. uQ"l 50 to 80. 
• RECOMMENDED FREQUENCY 

35 mes. 
RANGE: 50 kes to 

• INDUCTANCE RANGE: 10 to 1,000 uh. 
• INDUCTANCE TOLERANCE: ±5%. Closer toler·' 

ances available by special request. 
• INDUCTANCE TC, From +80 PPM/oC maximum 

to +300 PPM/oC maximl!m, depending upon 
inductance value. 

• MAXIMUM POWER DISSIPATION: .33 watt. 

Plrt tance 
Ho. (uh) 

TA· 1 0.10 
TA· 2 0.12 
TA· 3 0.15 
TA· 4 0.18 
TA· 5 0.22 
TA· 6 0.27 
TA· 7 0.33 
TA· 8 0.39 
TA· 9 0,47 
TA·I0 0.56 
TA·ll 0.68 
TA·12 0.82 
TA·13 1.0 
TA·14 1.2 
TA·15 1.5 
TA·16 1.8 
TA·17 2.2 
TA·18 2.7 
TA·19 3.3 
TA·20 3.9 
TA·21 4.7 
TA·22 5.6 
TA·23 6.8 
TA·24 8.2 
TA·25 10.0 

TB SERIES 
Apparent 

Indu.· 
Part tanee 
H •• (uh) 

TB· 1 10 
TB· 2 12 
TB· 3 15 
TB· 4 IS 
TB· 5 22 
TB· 6 27 
TB· 7 33 
TB· 8 39 
TB· 9 47 
TB·l0 56 
TB·ll 68 
TB·12 82 
TB·13 100 
TB·14 120 
TB·15 150 
TB·16 180 
TB·17 220 
TB·18 270 
TB·19 330 
TB·20 390 
TB·21 470 
TB·22 560 
TB·23 680 
TB·24 820 
TB·25 I,DOO 

Te.t Mia. MI •• DC 
Mil. r:H~l SRF OCR ~:~j "Q" (MHz) .hms) 
60 25 4SO 0.04 2230 
60 25 410 0.05 2000 
65 25 350 0.06 1825 
65 25 325 0.07 1675 
65 25 300 0.08 1550 
65 25 280 0.09 1475 
65 25 260 0.10 1400 
70 25 240 0.11 1325 
70 25 220 0.15 1125 
70 25 200 0.20 1000 
70 25 180 0.25 900 
70 25 165 0.30 810 
70 25 150 0.35 750 
65 7.9 130 0.25 875 
65 7.9 120 0.30 800 
65 7.9 110 O.SO 600 
65 7.9 100 0.75 500 
65 7.9 90 0.90 450 
65 7.9 70 1.0 425 
65 7.9 60 1.2 400 
60 7.9 SO 1.5 350 
60 7.9 45 1.7 325 
60 7.9 40 2.0 300 
60 7.9 37 2.4 290 
60 7.9 35 2.6 280 

Test Min. Ma •• DC 
Min. Freq. SRF OCR ~~~. uau (MHz) (MHz) ohms) 
75 2.5 35 1.1 550 
75 2.5 31 1.3 SOD 
75 2.5 27 1.5 460 
SO 2.5 25 1.9 410 
80 2.5 22 2.2 380 
80 2.5 22 2.6 350 
80 2.5 18 3.3 320 
80 2.5 16 3.8 290 
80 2.5 14 4.6 260 
80 2.5 12 5.6 240 
80 2.5 11 6.7 220 
80 2.5 10 8.1 200 
80 2.5 9.1 9.6 180 
50 0.79 8.2 10.0 175 
50 0.79 7.5 11.0 180 
50 0.19 6.5 12.0 155 
50 0.79 5.6 13.0 150 
55 0.79 5.0 17.0 125 
55 0.79 4.5 19.0 130 
55 0.79 4.0 21.0 120 
55 0.79 3.5 22.0 115 
55 0.79 3.0 24.0 110 
55 0.79 2.8 19.0 130 
50 0.79 2.5 23.0 120 
50 0.79 2.1 26.0 110 

• AMBIENT TEMPERATURE RANGE: -55°C to 
+85°C. 

• DIELECTRIC WITHSTANDING VOLTAGE: 100 volts 
rms. 

• INSULATION RESISTANCE: 10,000 meg. ohms Min. 
Indue-
tlnce ua" 

Indu .. Test Tes. OCR Min. DC 
Part tance Freq. "Gil rK'=~ Max. SRF ~~':i No. (uh) (KHz) Min. (ohms (MHz 

TH· 7 10 1000 75 2500 2.4 35.0 102 
TH· 8 12 1000 75 2500 2.5 30.0 100 
TH· 9 15 1000 75 2500 2.6 25.0 98 
TH·l0 18 1000 75 2500 2.7 23.0 96 
TH·ll 22 1000 75 2500 2.8 20.0 94 
TH·12 27 1000 75 2500 2.9 17.0 93 
TH·13 33 1000 75 2500 3.0 14.0 91 
TH·14 39 SOD 70 2500 3.1 11.0 90 
TH·15 47 SOD 70 2500 3.2 10.0 88 
TH·16 56 SOD 70 2500 3.3 9.5 87 
TH·17 68 500 70 2500 3.4 9.0 85 
TH·18 82 SOD 70 2500 4.5 8.0 74 
TH·19 100 500 70 1500 5.1 7.5 70 
TH·20 110 500 70 1500 6.0 7.0 64 
TH·21 120 SOD 70 1500 6.2 6.5 63 
TH-22 130 SOD 70 1500 6.4 6.0 62 
TH·23 150 500 70 1500 6.6 5.5 61 
TH-24 160 500 60 790 8.6 5.3 54 
TH-25 180 500 60 790 9.0 5.0 52 
TH-26 200 SOD 60 790 9.5 4.5 51 
TH-27 220 250 60 790 10.0 4.0 SO 
TH·28 240 250 60 790 10.6 3.8 48 
TH·29 270 2SO 60 790 11.2 3.6 48 
TH·3D 300 2SO 60 790 14.2 3.4 42 
TH·31 330 250 60 790 14.6 3.2 41 
TH-32 360 . 250 60 790 15.0 3.0 41 
TH-33 390 250 60 790 15.6 2.9 40 
TH-34 430 25D 60 790 16.4 2.8 39 
TH·35 470 250 60 790 20.4 2.7 35 
TH·36 510 2SO 60 790 21.8 2.6 34 
TH·37 560 250 60 790 23.6 2.5 32 
TH·38 620 250 60 790 24.6 2.3 32 
TH·39 680 250 50 790 25.8 2.1 31 
TH·40 750 250 50 790 26.8 1.9 31 
TH·41 820 250 50 790 38.4 1.7 25 
TH-42 910 250 50 790 40.8 1.5 25 
TH·43 1000 250 50 790 42.6 1.4 24 

• RATED TEMPERATURE RISE, 35°C at an amblant 
temperature of 90°C. 

• LEADS: Tinned Copper. Weldable leads available 
by special order. 

If SERIES 
Apparent 

Indu.· Test Min. Max. DC 
Part tance Min. Freq. SRF OCR Curro 
Ho. (uh) "Q" (MHZ) (MHz) (.hms) (ma) 

TF· 1 0.01 60 150 1000 0.02 3100 
TF· 2 0.012 60 150 1000 0.02 3100 
TF· 3 0.015 60 150 1000 0.02 3100 
TF· 4 O.DlS 60 150 1000 0.02 3100 
TF· 5 0.022 60 100 900 0.02 3100 
TF· 6 0.027 60 100 SOD 0.02 3100 
TF· 7 0.033 60 100 750 0.02 3100 
TF· 8 0.039 60 100 700 0.02 3100 
TF· 9 0.047 60 100 650 0.02 3100 
TF·10 0.056 60 100 600 0.02 3100 
TF·ll 0.068 60 100 550 0.03 2500 
TF·12 0.082 60 100 SOD 0.03 2500 
TF·13 0.10 80 50 450 0.04 2200 
TF·14 0.12 SO 50 400 0.05 2000 
TF·15 0.15 80 50 350 0.06 180Q 
TF·16 0.18 80 50 320 0.07 1650 
TF·17 0.22 80 50 300 O.OS 1500 
TF·1S 0.27 SO 50 280 0.10 1400 
TF·19 0.33 80 50 260 0.12 1300 
TF·20 0.39 80 50 240 0.15 1150 
TF·21 0.47 80 50 220 0.20 1000 
TF·22 0.56 70 50 200 0.25 900 
TF·23 0.68 70 50 ISO 0.30 800 
TF·24 0.82 70 50 160 0.35 750 
TF·25 1.0 70 50 150 0.40 700 

TD SERIES 
Apparent 

Indo.· Test Min. Max. DC 
Part tt::~ Min. Freq. SRF ~hC:S) Co ... 
No. "Q" (MHz) (MHz (ma) 

TO· 1 100 75 790 8.4 6 280 
TD· 2 120 75 790 7.5 7 260 
TD· 3 150 75 790 6.S S 240 
Til- 4 180 75 790 6.1 10 220 
TD· 5 220 SO 790 5.4 12 200 
TD· 6 270 80 790 4.7 14 180 
TD· 7 330 80 790 4.2 17 165 
Til- 8 390 80 790 3.8 20 150 
Til- 9 470 75 790 3.4 .24 140 
TD·l0 560 75 790 3.1 28 130 
TD·ll 680 75 790 2.8 33 120 
TD·12 820 75 790 2.5 40 llD 
TD·13 1,000 75 790 2.2 46 100 
TD·14 1,200 45 250 1.9 30 120 
TD·15 1,500 45 250 1.6 35 110 
TO·16 1,800 50. 250 1.4 40 lOS 
TD·17 2,200 50 250 1.3 50 95 
TO·18 2.700 SO 250 1.2 60 85 
TD·19 3,300 SO 250 1.1 70 80 
TD·20 3,900 50 2SO 1.0 80 75 
TD·21 4,700 50 250 .9 90 70 
TO·22 5,600 45 250 .8 100 65 
TD·23 6,800 40 250 .7 140 60 
TD·24 8,200 40 250 .6 180 55 
TD·25 10,000 40 2SO .6 175 50 
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7b1!; 
SEC. 1800· COILS/ASSEMBLIES/FORMS 

13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

__ INC. PHONE: 816 SO 1.;.6314 TWX-91 0-777-7037 

MINI·LENCAPSUlATED RJ. INDUCTORS - TE, & TJ SElUES 
Max. ± .125 Max. 

f..-.260-j '--~. 1.625- ";"-·.343~--' 

o •. i I ,.020 
I I I .... 1 I I I i fiA----rp D r - ,-

Series A I 
I TE I .200 I 

DIMENSIONS r TJ -, .1001 

• 0 ESIGNED TO MEET MIL-C·15305C, GRADE 1, 
C LASS B (- 55aC to + 125aC). 

• I NDUCTANCE VALUES: 0.10 mh to 220.0 mho 

• F REQUENCY RANGE: 25 KHz to 2.5 MHz. 
IELECTRIC WITHSTANDING VOLTAGE: 500 volts • D r ms. 

• R t 
ATED TEMPERATURE RISE: 35aC at an ambient 
emperature of 90aC. 

• L b 
EADS: Tinned Copper. 
Y special order. 

Weldable leads available 

Induc· 
tance 
Ref. Test 

Part @ 1KHz Min. Freq. 
No. (mh) "Gil (KHz) 

TJ·1 TE·1 0.10 80 790 
TJ-2 TE·2 0.12 80 790 
TJ·3 TE-3 0.15 75 790 
TJ-4 TE-4 0.18 75 790 
TJ-5 TE-5 0.22 75 790 
TJ-6 TE-6 0.27 75 790 
TJ-7 TE-7 0.33 70 790 
TJ-8 TE-8 0.39 70 790 
TJ-9 TE-9 0.47 65 790 
THO TE-lO 0.56 60 790 
TJ-11 TE-11 0.68 55 790 
TJ~12 TE·12 0.82 50 790 
TJ-13 TE-13 1.00 80 250 
TJ-14 TE-14 1.20 75 250 
TJ-15 TE·15 1.50 75 250 
TJ·16 TE-16 1.80 75 250 
TJ·17 TE·J7 2.20 75 250 
TJ-18 TE-18 2.70 70 250 
T J-19 TE-19 3.30 70 250 
TJ-20 TE-20 3.90 70 250 
TJ-21 TE-21 4.70 65 250 

Min. 
SRF 

(MHz) 
4.5 
3.9 
3.6 
3.3 
3.0 
2.7 
2.5 
2.3 
2.1 
2.0 
1.8 
1.6 
1.5 
1.4 
1.2 
1.1 
0.95 
0.87 
0.80 
0.75 
0.70 

MINI·L SHIELDED R. F. INDUCTORS - S8, RA, RB, & RC SERIES 
SB SERIES 

±.125 ±.01O ±.01O r LEAD I L ~ [ DIA. 

~ =1L---........ mi~ = L AWG. --T 
SIZE 

• DESIGNED TO MEET MIL-C-15305C, GRADE 1, 
CLASS B. 

• EPOXY MOLDED FOR HIGH RELIABILITY. EXCEL
LENT RESISTANCE TO IMMERSION, MOISTURE 
RESISTANCE, VIBRATION AND SHOCK TESTS. 

• OPERATING TEMPERATURE EXTREMES FROM 
-55aC TO 125aC (35aC RISE AT 90aC AMBIENT). 

• OPERATION TO ALTITUDES OF 70,000 FEET. 

• COLOR CODED PER MIL-C-15305C. 

• TINNED COPPER LEADS. WELDABLE LEADS AVAIL
ABLE UPON REQUEST. 

RB .15·240 .25 .1551 .375 22 
'SB .10-100000 .25 .157 _395 22 

±.020 
Re 270-1000 .25 .190 .440 22 
RD 1100-3600 .40 .215 .560 22 
RF 3900-10000 .45 .240 .740 20 
RG 47-150 .30 .250 .560 22 
RH 1.2-120 .33 .280 .900 21 
RI 180-390 .40 _310 .560 21 
RK 470-1000 .45 .375 .625 21 
RL 1500-10000 .55 .468 .687 21 

'Maximum Current Rating Based on (1) Tempera-
ture Rise Not to Exceed 35aC at 90aC Ambient 
(2) Overload Not to Exceed 1'12 Times Rated 
Current. 

Induct· 
ance 

Part 
@ Test 

Freq. 
No. (uh) 

SB·101 .10 
8B-121 .12 
SB·151 .15 
SB·181 .18 
SB·221 .22 
8B-271 .27 
SB-331 .33 
8B·391 .39 
8B·47J 047 
8B-561 .56 
8B-681 .68 
SB-821 .82 
88-102 1.00 
S8·122 1.20 
88-152 1.50 
S8·182 1.80 
88-222 2.20 
88-272 2.70 
S8-332 3.30 
S8-392 3.90 
88-472 4.70 
SB-562 5.60 
S8-682 6.80 
S8-822 8.20 
SB-I03 10.0 
S8·123 12.0 
S8·153 15.0 
S8-183 18.0 
8B-223 22.0 
8B-273 27.0 

RB SERIES 

In· 
duct· 
ance 

Part (Micro· 
No. henrys) 

RB·151 .15 
RB·221 .22 
RB·331 .33 
DJL..n1 A7 

~C-OOl .'0 
RB-681 .68 
RB·821 .82 
RB·l02 1.00 
RB·122 1.20 
RB·152 1.50 
RB·182 1.80 
RB-222 2.20 
RB-272 2.70 
RB·332 3.30 
RB·392 3.90 
RB-472 4.70 
RB-562 5.60 
RB-682 6.80 
RB·822 8.20 
RB·I03 10.0 
RB·123 12.0 
RB·153 15.0 
RB-183 18.0 
RB-223 22.0 
RB-243 24.0 
RB-273 27.0 
RB·303 30.0 
RB·333 33.0 
RB-363 36.0 
RB·393 39.0 

Test Min. Max. 
"0." Freq. SRF DCR 
Min. (MH) (MHz) (ohms) 
50 25 250 .025 
51 25 250 .034 
51 25 250 .037 
50 25 250 .047 
49 25 250 .067 
47 25 250 .11 
46 25 250 .13 
44 25 250 .18 
44 25 235 .25 
43 25 210 .33 
42 25 190 .45 
40 25 180 .59 
47 25 140 .07 
46 7.9 130 .093 
45 7.9 115 .12 
43 7.9 105 .14 
45 7.9 100 .19 
46 7.9 92 .28 
44 7.9 85 .35 
44 7.9 75 040 
44 7.9 70 .55 
47 7.9 65 .72 
50 7.9 55 1.02 
50 7.9 50 1.32 
49 7.9 46 1.62 
55 2.5 44 2.00 
44 2.5 49 .80 
45 2.5 45 .89 
46 2.5 41 .96 
49 2.5 38 1.19 

In· Self 
duct· Reso· 
ance L&Q nant 
Toler· Test Freq. 
ance uG" Freq. Min. 
(%) Min. (MHz) (MHz) 
20 50 25.0 525 
20 50 25.0 450 
20 45 25.0 375 
on '0 00 n "n 
LV OV eJ,U <ou 
10 50 25.0 250 
10 50 25.0 220 
10 50 25.0 200 
10 33 7.9 180 
10 33 7.9 160 
10 33 7.9 150 
10 .33 7.9 135 
10 33 7.9 120 
10 33 7.9 no 
10 33 7.9 100 
10 33 7.9 90 
10 45 7.9 60 
10 50 7.9 55 
10 50 7.9 50 
10 55 7.9 45 
10 65 2.5 42 
10 65 2.5 40 
10 75 2.5 34 
10 75 2.5 30 
5 60 2.5 26 
5 60 2.5 25 
5 65 2.5 19 
5 65 2.5 19 
5 52 2.5 16 
5 52 2.5 15 

Max. DC 
OCR Curro 

(ohms) (rna) 
1.8 450 
2.1 425 
2.3 400 
2.7 380 
2.9 360 
3.2 320 
3.6 300 
4.0 275 
4.4 265 
4.7 250 
5.4 240 
5.8 225 
8.7 190 
9.5 180 

11.6 160 
15.8 140 
17.3 130 
18.9 125 
25.2 110 
27.2 105 
31.5 100 

5% 
Rated tiL 

DC DC 
Curro Curro 
(rna) (rna) 
2900 2900 
2800 2800 
2750 2750 
2200 2200 
1700 1700 
1500 1500 
1300 1300 
noo noo 
1000 1000 
900 900 
750 750 
600 600 

1900 1900 
1600 1600 
1300 1300 
1200 1200 
1100 HOO 
950 950 
800 800 
750 750 
650 650 
550 550 
500 500 
475 475 
450 450 
400 400 
620 250 
610 235 
600 220 
500 200 

DC 'Max. 
Resist. Curro 

Max. Rat'g 
(ohms) (rna) 

.03 2450 

.05 1900 

.09 1400 
10 1??,\ 

.," .LL.,"V 

.15 noo 

.22 900 

.25 830 
042 650 
.50 600 
.65 525 
.95 435 

1.20 385 
2.00 300 
2.30 280 
2.60 260 
.32 750 
.50 600 
.60 545 
.90 445 

1.10 404 
1.30 370 
2.25 280 
2.50 265 
2.50 265 
2.60 260 
2.80 255 
2.90 250 
2.50 270 
2.60 265 

eem /1971 See YELLOW SECTION for Local OffIces, Phones 

Induc· 
tance 
Ref. 

Part @ 1KHz 
No. (mh) 

TJ-22 TE-22 5.60 
TJ-23 TE-23 6.80 
T J-24 TE-24 8.20 
T J-25 TE-25 10.0 
T J-26 TE·26 12.0 
TJ-27 TE-27 15.0 
T J-28 TE-28 18.0 
TJ-29 TE-29 22.0 
T 1-30 TE-30 27.0 
TJ·31 TE·31 33.0 
TJ-32 TE-32 39.0 
TJ-33 TE-33 47.0 
T J·34 TE·34 56.0 
TJ-35 TE-35 68.0 
TJ-36 TE-36 82.0 
TJ·37 TE-37 100.0 
TJ-38 TE-38 120.0 
TJ·39 TE·39 150.0 
T J-40 TE·40 180.0 
TJ-41 TE-41 220.0 

RA SERIES 
In· 

In· duct· 
duct· ance 
ance Toler· 

Part (Micro· ance 
No. henrys) (%) 

RA·101 .10 10 
RA-121 .10 10 
RA·151 .15 10 
RA-181 .18 10 
RA·221 .22 10 
RA-271 .27 10 
RA·331 .33 10 
RA-391 .39 10 
RA-47J .47 10 
RA-561 .56 10 
RA-681 .68 10 
RA-821 .82 10 
RA-l02 1.00 10 
RA-122 1.20 10 
RA·152 1.50 10 
RA-182 1.80 10 
RA·222 2.20 10 
RA-272 2.70 10 
RA-332 3.30 10 
RA-392 3.90 10 
RA-472 4.70 10 
RA-562 5.60 10 
RA-682 6.80 10 
RA-822 8.20 10 
RA-103 10.0 10 
RA-123 12.0 10 
RA-153 15.0 10 
RA·183 18.0 10 
RA-223 22.0 10 
RA-273 27.0 10 

RC SERIES 
In· 

In- duct· 
duct· ance 
ance Toler· 

Part (Micro· ance 
No. henrys) (%) 

RC·151 ·0.15 20 
RC-221 0.22 20 
RC·331 0.33 20 
Rr._471 n.47 ~n 

RC:6S1 IGs io 
RC-821 0.82 10 
RC·I02 1.00 10 
RC·122 1.20 10 
RC-152 1.50 10 
RC·182 1.80 10 
RC-222 2.20 10 
RC-272 2.70 10 
RC·332 3.30 10 
RC-342 3.90 10 
RC-472 4.70 10 
RC-562 5.60 10 
RC-682 6.80 10 
RC-822 8.20 10 
RC-103 10.00 10 
RC·123 12.00 10 
RC-153 15.00 10 
RC·183 18.00 10 
RC-223 22.00 10 
RC-273 27.00' 10 
RC-303 30.00 5 
RC·333 33.00 5 
RC-363 36.00 5 
RC-393 39.00 5 
RC-433 43.00 5 

Test Min. Max. DC 
Min. Freq. SRF OCR Curro 
110." (KHz) (MHz) (ohms) (rna) 
65 250 0.60 42.0 85 
60 250 0.55 52.5 75 
55 250 0.50 63.0 65 
45 250 0.45 89.2 55 
40 79 0.40 105.0 50 
40 79 0.35 121.0 45 
40 79 0.33 136.0 40 
40 79 0.30 147.0 35 
40 79 0.26 241.0 30 
35 79 0.24 325.0 28 
35 79 0.22 367.0 25 
35 79 0.20 420.0 23 
30 79 0.18 483.0 20 
25 79 0.16 630.0 18 
20 79 0.14 893.0 16 
20 79 0.12 noo 15 
10 50 0.10 1200 14 
10 50 0.095 1360 13 
10 40 0.080 1520 n 
10 40 0.070 1890 10 

Self 
Reso· 

L & Q nant DC 'Max. 
Test Freq. Resist. Curro 

"0." Freq. Min. Max. Rat'g 
Min. (MHz) (MHz) (ohms) (rna) 
39 25.0 690 .075 1270 
39 25.0 650 .080 1230 
38 25.0 600 .100 noo 
37 25.0 550 .no 1050 
35 25.0 510 _130 965 
34 25.0 435 .160 870 
31 25.0 410 .200 780 
31 25.0 380 .300 650 
30 25.0 340 .350 590 
30 25.0 300 .500 500 
30 25.0 275 .600 450 
28 25.0 250 .840 380 
27 25.0 240 1.000 350 
27 7.9 150 .170 825 
30 7.9 140 .220 745 
32 7.9 125 .300 640 
32 7.9 120 .390 550 
37 7.9 100 .500 495 
45 7.9 90 .800 390 
45 7.9 86 .970 350 
45 7.9 .77 1.150 320 
51 7.9 72 1.750 260 
51 7.9 62 2.000 245 
58 7.9 61 2.650 210 
58 7.9 52 3.600 180 
45 2.5 41 2.600 215 
46 2.5 40 2.750 210 
50 2.5 32 3.100 195 
50 2.5 26 3.300 190 
50 2.5 23 3.700 180 

Self 
Reso· 

L & Q nant DC Max. 
Test Freq. Resist. Curro 

lIa" Freq. Min. Max. Rat'g 
Min. (MHz) (MHz) (ohms) (rna) 
55 25.0 510 0.030 3000 
50 25.0 415 0.035 2800 
50 25.0 350 0.065 2000 
sn 2S.0 300 0.085 1700 

45 25.0 250 0.150 1300 
40 25.0 210 0.205 noo 
40 25.0 200 0.290 930 
30 7.9 180 0.400 785 
30 7.9 170 00485 700 
30 7.9 150 0.740 580 
30 7.9 140 0.970 505 
30 7.9 120 1.20 460 
30 7.9 70 0.140 1350 
30 7.9 65 0.155 1250 
30 7.9 60 0.210 noo 
30 7.9 50 0.280 935 
30 7.9 50 0.375 810 
30 7.9 48 0.440 750 
30 7.9 42 0.605 640 
50 2.5 36 1.05 490 
55 2.5 30 1.20 460 
60 2.5 30 1.95 360 
60 2.5 24 2.20 335 
65 2.5 22 2.75 300 
65 2.5 19 2.60 265 
65 2.5 19 2.60 260 
60 2.5 16.0 2.65 255 
60 2.5 15.0 2.70 250 
60 2.5 13.7 2.75 245 

2505 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~ •. 'ln,~~l TOROIDAL INDUCTORS 

Twe Series 
"Q" Standard Inductance values 1.0 MH - 6.0 H 

50 11111 I I 1111111 
40 

FREQUENCY RANGE-O i--IOMH 

~ 

80 
J ~IOOMH 

20 
/ 

I 
I I"-IH 

10 .-

50 100 500 IK 5K 101C 

FREQUENCY-CPS 

A. DC resistance (nominal) = 280 ohms/henry 
B. DC current (rna) for 5% decrease in L= 135 
C. Maximum AC current (rna) = 372 Viiih 

Vmh 

"Q" Standard inductance values 1.0 MH - 4.0 H 
100 "--"""I-r-IM'TTIIm-III""TI-'I""""""""'-r"T"T"T"TTlm III 

Bo~F~RErQ~U,EN,C~YmR~A_N_GEr-~I~~~~ .. ~rr±p.M~IHH 

60 '" 100MH 
IH 

.5125102050 

FREQUENCY-KC 

A. DC reslsta~ce (nominal) = 520 ohms/henry 
B. DC current (rna) 5% decrease in L= 210 
C. Maximum AC current (rna) = ~ Viiih 

Vmh 
"Q" Standard inductance values 1.0 MH - 500 MH 

I 11111111 I I 
160 FREQUENCY RANGE-2 

140 
120 +-++lytHtt-H-±:I;l;H-H-++t-ttl-tti loomu"_ BO ./ 
60 

40 
20+-~~A+~-~~+*~+~+H+H 

5MH 

80MH 

300MH 

1111 
1111 

5 10 20 50 100 500 

FREQUENCY - KC 

A. DC resistance (nominal) = 1100 ohms/henry 
B. DC current (rna) for .5% decrease In L= 340 
C. Maximum AC current (rna) = 453 Viiih 

vmh 

OPEN COIL-U ENCAPSULATEO-E 

ttj 
~gl ..L. 64 

..L 
T" 

~~-I 
CASEO-C 

TWS Series 
"Q" Standard inductance values 5.0 MH - 30 H 

FREQUENCY RANGE-O 

75 

10MH 

50 

100MH 

25 
IH 

50 100 500 II< SIC 101C 
FREQUENCY-CPS 

A. DC resistance (nominal) ;= 135 ohms/henry 
B. DC current (rna) for 5% decrease In L= 320 
C. Maximum AC current (rna). = 708 Viiih 

Ymh 

"Q" Standard inductance values 5.0 MH - 20 H 

180 -t=.l..I-,: I"" IIIL.LJII~ 1111I,=:,1-,H-++H+t---++++t1fttl 
160 +F~RTEQ:::;UrENrC"Y-riRiiA:::N.;:.GET---11 f-Hftttft--++f-tttlti 

10MH 

100MH 

IH 

11111 
11111 
11111 

.1 .5 I :I 10 0;0 

FREQUENCY - KC 

A. DC resistance (nominal) = 255 ohms/henry 
B. DC current (rna) for 5% decrease in L= 380 
C. Maximum AC current (rna) = 790 ,,'iiih 

Viiih 
"Q" Standard inductance values 1.0 MH - 500 MH 

IBO I III! 11111 
FREQUENCY IMH 

180 
140 

RANGE-2 llUl 
So 10MH 

120 
11111 

100 100MH 
80 
80 

40 

20 I-" 

I 5 10 50 100 500 

FREQUENCY-KC 

A. DC resistance (nominal) = 630 ohms/henry 
B. DC current (rna) for 5% decrease in L= 420 
C. Maximum AC current (rna) = 822 Viiih 

Vmh 

l-.!1j -i~.!..j ~i 16 ± 
~T/ T 

MIN:1,or- A.:t 
OPEN COIL-U ENCAP5ULATEO-E CASEO-C 

TWM Series 
"Q" Standard inductance values 10 MH • 40 H 
100 

50 100 500 II< SIC 101C 
FREQUENCY-CPS 

A. DC resistance (nominal) == 60 ohms/henry 
B. DC current (rna) for 5% decrease in L = 500 
C. Maximum AC current (rna) = 1300 Vmi1 

Vn1ii 

"Q" Standard inductance values 10 ·MH - 40 H 

180 lIlJllllI I 1111 
FREQUENCY RANGE-I 10MH 

160 '-. 1111 140 100MH 
120 
100 IH 
80 

./ 60 
40 

20 

.1 .5 I 5 10 50 

FREQUENCY-KC 

A. DC resistance (nominal) = 115 ohms/henry 
B. DC current (rna) for 5% decrease in l= 550 
C. Maximum AC current (rna) = 1415 Ymii 

Ymii 
"Q" Standard inductance values 5 MH - 500 MI1 

225 III ,. 11111 
FREQUENCY 30MH 

200 RANGE-2 r- 1111 
175. 1111 
150 100MH 
125 
100 
75 

" 50 

2S 

I 5 10 50 100 500 

FREQUENCY- KC 

A, DC resistance (nominal) = 250 ohms/henry 
B. DC current (rna) for 5% decrease in L= 880 
C. Maximum AC current (rna) =: 1548 Viiih 

Vn1ii 

t lt-j!~i\j~ 
~~ 1. 

25 T,;- T 
WIIN:1'O!- -(.~ 
OPEN COIL-U ENCAPSULATEO-E CASEO-C 

. C\ 

TO 
f\ {\ ()nOn 
WIOO 

ELECTRONICS INC. LAKEWOOD. N. J. 
~ ,-/VVV'iI 
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SEC. 1800 • COILSI ASSEMBLIESI FORMS . n. f\ (\ (\ (\ n nn~~~ 
~ ~'E~W~,f.~ij~l_T_O R_O_I D_A_L _IN_D_U C_T_D R_S_~ 

" " TWI Series 
Q Standard Inductance values 10 MH ·45 H 

FREQUENCY RANGE-O 
150 

100 

A, DC resistance (nominal) = 45 ohms/henry 
B. DC current (rna) for 5%'decrease in l= 715 
C. Maximu'm AC current (rna) = 1500 Viiifi 

Viiih 

"Q" Standard inductance values 10 MH • 20 H 

225 

200 
175 

150 

125 
100 

75 

50 

25 

I 11111111 I 
FREQUENCY RANGE-I 

/ 

"'" 

OPEN COIL~U ENCAPSULAT£D·£ 

HOW TO ORDER 

1\ .... 
\ 

CASED-C. 

50101 

IIlH 
IH 

11111 
IIIII 
11111 

150 

Order these standard inductors by their part number. 
Example: TWC100MHOE 

TWC 100MH 0 E ' 
111 I?\ I~\ IAI 

(1) Size: TWC, TWS, TWM, TWI, TWO, TWt 

(2) Inductance: 

Use MH-for millihenry designation below 1.0 henry 
H - for henries above 1.0 henry 

(3) Frequency Range: 0, 1,2 

FREQUENCY 
RANGE-O 

FREQUENCY 
RANG~-O 

10MH 

100MH 

IH 

10H 

500 IK 5K 10K 

.1li 
FREQUENCY 

RANGE-I _J 
I 

lL 50101 

UW 
IH 

UW uw 
11m 

50 

GENERAL SPECIFICATIONS 
Tolerance-The tolerance on standard inductors is ± 1 % 

CASED-C 

Test Level-Standard inductors are adjusted at 1.0 volts, 1000 cps 
Maximum Voltage-The maximum voltage across standard inductors 
shall be 115 VRMS 
Inslll~tinn Rp.sistanr.p.-l0.000 mel!Ohms minimum. exceot for aDen 
COli versIOns wnrcn smtll ut= .L,UUU lIIt::gUIIIII~ 1II11I1I11UIIi 

Standard Torwico Inductors are deSigned to meet the following 
MIL·T·27 requirements: 
Open Coil-Grade 6, Class S, Life Expectancy X 

Military Designation: TF6SX04ZZ 
Encapsulated-Grade 5, Class S, Life Expectancy X 

Military Designation: TF5SX04ZZ 

(4) Packaging: U-Open Coil E:""Encapsulated C-Steel Cased 
Steel Cased-Grade 4, Class S, Life Expectancy X 

Military DeSignation: TF4SX04YY 

Detailed information on request! 

C\ 
TO 

ELECTRONICS INC. LAKEWOOD. N.v. 

(\ (\ n n no 
WIOO 

'-"" ~ V V \/.., 

H 

eem/1971 See YELLOW SECTION cfor Local Offices, !,himes 2507 



electronic assemblies 
2 Types of Hardware 
3 Types of Collars 
4 Tension Devices 
6 Different Type Cores 

ftt 
PB·TYPE CN·TYPE CS·TYPE CT·TYPE 

(Jam (Compression (Compression (Constant 
Nut) Nut) Spring) Tension)' 

CERAMIC COIL FORMS 

Lugs 
Basic No. Per Total 

Part No. Collars Collar Lugs 

AY·4I24 2 2 4 
AY·4I22 2 1 2 

AY·3624 2 2 4 
AY·3622 2 1 2 

AY·2524 2 2 4 
AY·2522 2 1 2 

AY·I724 2 2 4 
AY·1722 2 1 2 

A B C 

.205 '%, '3k 

.205 '%, '%. 

.260 '%, U. 

.260 2%'2 U. 

.375 Ill'. ,%, 

.375 Hf. ,%, 

. 500 1 ')f • 1'1s 

. 500 I'll' • 1'1s 

Size 
F Dimension of 

D E PB CN CS CT Hex 

U. %, 'I. 'Uo '14 '14 '14 
%'. %, 'I. 'Uo '14 !f. '14 

%, '%z ~. '%, %, ~. % 
U, '%, ~. '%, %, ~. % 

U, % ~. 'U4 %, ~. II:! 
U, % ~. '3k %, ~. II:! 

U, IU, ~. '%- ~. M. % 
U, IU, ~. '%. ~. M. % 

PRINTED CIRCUIT - HORIZONTAL MOUNT THREADED COIL FORMS 

CERAMIC FIBERGLAS 

. . j~' - --. :=:~~~:: .-. - - - - .. -' , 
-:).= - .............. _- -- . -",-'3-, R···.... t Mw 4r ~ 

AY ·1112 

VERTICAL MOUNT 

m, ; 
~-. 

Ceramic 

Fiberglas 

Phenolic 

AY ·1134 

AY ·1140 

AY ·1204 

AY ·1142 

AY ·1203 

Miniature Printed Circuit 
Call Forms 

PHENOLIC COIL FORMS rBt----'i'-
.-*~_ .. -r 'Y.'''~-. 

I AY-t065 . ~~ • 
~AY'106-4 

New Products 
• SOLDER TERMINALS 

WRITE FOR/BULLETIN 119 
• PRINTED CIRCUIT & 

MOLDED COIL FORMS 
WRITE FOR BULLETIN 120 

SPECIAL ASSEMBLIES 
DESIGNED & MANUfACTURED 

UNITED PRODUCTS 'COMPANY 

AY ·1071 ·3 - 3 turns at 12 T.P.I. 
AY· 1071 ·5 - 5 turns at 16 T.P.I. 
AY· 1071 ·7 -7 turns at 18 T.P.I. 

CAPACITORS (Piston/Ceramic) 

AY·1041·1 0.5 - 4.5 uufd. 
AY·1041·2 1.5 -12.5 uufd 
AY·1036·1 1.0 - 8.0 uufd 
AY·1036·2 3.0 - 25.0 uufd 

SHIELDED COIL FORMS 

AY ·1070 

SOLDER TERMINALS & MINI·PINS 

• Single End 

• Double End 

• Tubular 

• Slabbed 

• Slotted 
• Taper Pin 

55 SOUTH DENTON AVENUE, NEW HYDE PARK, N. Y. 11040 
PHONE: (516) 328·3300 TWX: 510·223·0642 
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SEC. 1800 • COILSI ASSEMBLIES/ FORMS • • . , VA R I L CO I N C /3883 MONACO PARKWAY I DENVER, COLORADO 80207 
- _, _ TELEPHONE:(303) 321·1511/TWX 910.931.0590 .. 

MITE SERIES ELECTRICALLY VARIABLE INDUCTORS 

OSCIL.LATOR - 260-380 MHZ IMW INTO 150 n. 

Fig. 11 Typical Vari-L circuits 

The Vari-L Inductor consists of a high-Q coil wound on a ferromagnetic 
core, and an electromagnetic element for controlling its inductance. The 
coil is connected into an oscillator, amplifier or filter, along with suitable 
capacitance to establish the initial parameters; current in the control wind
ing will then do the tuning. The rate of control can be slow for semi-fixed 
operation - or fast, up to several thousand Hz, for sweep or frequency 
modulation_ The control current is usually in the milliampere range, or 
can be made higher to fit special applications. 

The component is entirely solid-state, with no moving parts to get out 
of adjustment or wear out, so it can safely be located remote from the 
control point or potted as part of your own intricate sub-assembly. 

Vari-L tuning has been in use for 15 years in numerous industrial instru
ments, and in critical military applications including outer space and 
oceanography. It is a natural for such sweep services as TV-alignment 
generators, spectrum analyzers, and panoramic receivers; but it is also 
chosen frequently because of its non-mechanical advantages such as 
remote control, sub-miniaturization, or automatic (closed-loop) tuning. 

The "MITE" Series described below was brought out to keep step with 
the trend toward printed circuits and smaller equipment; but we also 
make larger units for high-power circuits or multi-function service. 

We will quote promptly on your special requirements. Applicable bul
letin: 167 

MITE SERIES INDUCTOR SPECIFICATIONS 
e 

INDUCTANCE INDUCTANCE 
CONTROL ee' AT AT til~~'irg~Q· ZERO MAX. TYP. FREQ.t WINDING 

CONTROL RECOMMEND. AT ZERO RANGE INDUC. eee 
CURRENT CONTR. CONTROL WITtiF. ,TANCE 

" ±10% CURRENT CURRENT SHOWN =20%e, PRICE 
; MOpEl ' (L.) Ie' (L,af) (F,) (F"f)e, .ee' (L.) > 1,9 

,'MM;Ui: 10 H .044 H 100 CPS 1.5 KC 2.5 H $24.80 
MK.'lOo 100 MH .445 MH 2 KC 30 KC 450 MH 19.65 

,MK-50, 50 MH .223 MH 5 KC 75 KC 450 MH 19.65 
MK~20 ee 20 MH .089 MH 10 KC 150 KC 450 MH 19.65 
MK·I0 10 MH .045 MH 20 KC 300 KC 450 MH 19.65 

,;-">"" 
e,:UK.'" 'iMH ,022 MH 50 KC 750 KC 450 MH 19.65 

IIIIK'l!e 2 MH .1b:::S MM .J. IVI,", • .;);.! IVI..., .LVV IVlII --.--
MK·l' 1 MH .OB2 MH .3 MC 1.05 MC 160 MH 19.65 ,e 

160 MH 19.25 eM·5OD 500JLH 40.BJLH .5 MC 1.75 MC 

,.~~()().:, 200JLH 16.3 pH 1 MC 3.5 MC 160 MH 19.25 

"M'ioo 100JLH 8.15 JLH 2 MC 7 MC 160 MH 19.25 
,M:~ 50 JLH 4.0B JLH 3MC 10.5 MC 160 MH 19.25 

M·20 20JLH 1.63 pH .4 MC 14 MC 160 MH 19.25 
M·I0e lOJLH 2.5 JLH 5MC 10 MC 80 MH 19.25 
M·5 5JLH 1.25 JLH 10 MC 20 MC 80 MH 19.25 

·:~·;l:t, 2JLH .5pH 20 MC 40MC BO MH 19.25 
1 JLH .25JLH 30 MC 60 MC 75 MH 19.25 

,~~~~~:;;;, .5JLH .125 JLH 60 MC 120 MC 75 MH 19.25 
.2JLH .07BJLH 100 MC 160 MC 55 MH 19.25 

·":'M.PP' .1 JLH .051 JLH 170 MC 240 MC 55 MH 19.25 
r' ~ . 

')Lt·Po5. .05JLH .035JLH 250 MC 300 MC 55 MH 19.25 

For all models except MM·10 the control·winding resistance is 75 ohms. and maximum rec· 
ommended control current is 60 mao Rc of MM·10 is 30 ohms./Shield Cans are available at 
$1 extra per unit. For other Vari-L products see Sections 3400 and 5600. ' 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

300 MHz 

200 MHz 

100 MHz 

50 MHz 

20 MHz 
II M·l 

M-2 

10MHz IM.5 

5MHz IIM.lO 

M-20 
M·50 

2MHz M·lOO 

M-200 
1000 KHz 

M·500 500KHz 

MK·l 

200 KHz 

MK-2 
100 KHz 

MK·5 
50 KHz 

MK·lO 
20 KHz 

MK·20 
IOliHz 

MK·50 5KHz 

MK·lOO 
2 KHz 

TYPICAL 
FREQUENCY RANGES 

OF THE 
jlMITE"·SERIES MODELS 

t The ranges shown are approximate 
and usually may be extended 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

(ADC) Bantam Jack Panels 
Bantam Jack Panels are designed to satisfy the increas
ing demand for more compact patchfields in modern 
electronic and communication equipment. Bantam Jack 
Panels, with miniaturized jacks, provide twice thenum
ber of jacks in a standard size panel. They require 
only Y2 the rack space previously used by conventional 
panels. The new panel assemblies weigh 65 % less when 
compared to an assembly using an equivalent number 

specifications 
1. Panel: Aluminum alloy, extruded. Finished black anodized per MiI·A-

8625A. Overall dimensions 1 W'x19"-Standard EIA mounting centers. 

of jacks on a conventional jack panel. • Bantam Jack 
Panels are compact, lightweight, and yet provide the 
same dependable service as the long established tele
phone types. This new design offers 96 jacks (48 pairs) 
in a 1 % inch x 19 inch standard sized panel. The jacks 
on this panel are spaced to prevent the cross patching 
of adjac'ent circuits when using double plugs. 

PJ·731 Double row panel, assembly less jacks, holds 96 jacks. 
PJ-737 Double row panel, with 4B pair (96 total) P J-BIB jacks. 
PJ-739 Double row panel, with 48 pair (96 total) PJ-839 jacks. 
PJ-724 Panel inserts, less jacks, 24 holes. 
PJ-700 Panel inserts, blank (same as PJ-724 without holes). 
PJ-736* Double row panel, with 104 PJ-SI8 jacks. 

2. Jack Mounting: Four moulded plastic inserts, each provides for 24 
jacks. Pairs of jacks on ~6 inch centers. Oouble-row panel provides 
96 jacks total. Blank inserts can be furnished where only single row 
of jacks is required. . PJ-738* Double row panel, with .104 ~J-839 iacks. 

3. Designation Strip: Extruded clear plastic. 
4. Panel assemblies are available with a wide variety of two and three

conductor jacks. See listing of Bantam jacks for complete details. 
'Panels with 104 jacks (26 per insert, jacks all on ~. Inch centers) are avail
able on special order. 

Custom panel assemblies with up to 104 jacks are available on special order. 

--:---1 8.125 

3410 

8181 

8.31 
PJ·124 PANEL INSERT 

Bantam Triplo 
I. ." Ro\", Jack Panel 

Bantam Triple Row Jack Panels provides 144 jacks 
in a 2'V8 Inch x 19 inch size panel. The specIfIca
tion and construction of th Is panel is the same as 
Bantam Double Row Panels except width of panel 
Is one and one-half ·the standard panel size. MQunt
ing centers conform to standard EIA rack spacing. 
Three rows of jacks with 48 jacks in each row. 
These three rows are particularly desirable for use 
in 2 wire and 4 wire VF Circuit applications where 
space can be saved by having three vertic Ie jacks 
appear as a jack set. When needed number plates . 
or labels to show row functions can be furnished 
on special order. . 

"BANTAM TRIPLE ROW JACK PANEL - 25/8" WIDE" 
. BANTAM TRIPLE RPW JACK PANEL 

PJ-732 Triple Row Panel Assembly. less jacks, holds 144 jacks 
PJ-733 Triple Row Panel, with 144 PJ-818 Jacks 
PJ-734 Triple Row Panel, with 144 PJ-839 Jacks 
PJ-735 Triple Row Panel, with 96 PJ-839 Jacks (top and middle row) 

48 P J-838 Jacks (bottom row). 

Bantam 2. 1 Jack Panels 
Bantam 2 + 1 Jack Panels are the new
est development in the ADC line of Ban· 
tam components which offer the maxi· 
mum in patching density; These unique 
three row panels feature three mlnla· 
ture jacks on a single frame, which ef· 
fectively requires 1/3 less space than 

regular Bantam jacks. The Bantam 2+1 f'---;:==::fEt:-~o~o~o~o========:;o~~o~~ooO~o~';d'\;'lo~~o~~==========~0~111(P1 
panels include 48 of these three con· I 3/4 0000 
ductor jacks, in a standard size 1% oei 00 

~-------------1-8--5-/1-61_9_-_-_-_-_-_-_-___ -__ -_-_-_-_-_-_-_~-'~!·I 

inch wide by 19 inch long pane!. These 
panels were especially designed to pro-
vide vertically positioned jack sets such 
as the "Line", 'IEquipment" and "Moni· 
tor" jacks in a Voice Frequency Circuit. 
The Bantam 2 + 1 Jacks provided .In 
these panels are available with soider 
type terminals and with wire wrap 
terminals. When required number .plates 

"BANTAM 2 + 1 JACK PANEL - 13/4" WIDE" 

PJ-721 Panel Assembly, with 48 PJ·821 Jacks 
PJ-721W Panel Assembly, with 48 PJ-821W Jacks 

or labels for identifying row functions CADC) ADC PRODUCTS 
can be provided on sPllcial order. 4900 W. 78th St., Minneapolis, Minn. 55435 
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CADC) Bantam Jacks 

2 CONDUCTOR JACK 

3 CONDUCTOR JACK 

SEC. 2100 • CONNECTORS 

SCHEMATIC PART 
DIAGRAM NO. 

pj·803 

pj·808 

pj·815 

pj·816 

pj·818 

pj·823 

pj·836 

pj·805 

STACK 
HEIGHT 
(Inches) 

13/32 

43/64 

35/64 

35/64 

13/32 

27/64 

5/8 

43/64 

Bantam Jacks will meet the 
electrical, mechanical and en
vironmental requirements of 
the military specification for 
long frame telephone jacks. Al
though reduced in size these 
jacks will provide the same re
liable service equal to that ex
pected from regular size tele
phone jacks. These jacks are 
available in a variety of two 
and three conductor types, 
with isolated circuit contacts 
as well as normalling contacts. F·78 ~ 

~
1I5 '. 

~~ L~'1tTh ~---r I i ~l~CHKT 

pj·824 

pj·838 

pj·839 

pj·841 

43/64 

35/64 

17/32 

43/64 

, i----*
FOR COMPLETE LINE OF 

BANTAM LITES, SWITCHES, 
ACCESSORIES, SEE ADC 

COMMUNICATIONS COMPONENTS 
CATALOG. l.::t.281 [ 

.375 

Log 

specifications 
Frame: Steel, Cadmium plate with chromate conversion coating to withstand 
50 hours of salt spray. 
Springs: Nickel silver. 
Contacts: W. E. #1 gold alloy, cross·bar contacts are welded to springs. 
Insulation: Spacers, Phenolic Type PBE·P per MIL·P·3115B. 
Bushing: Brass, silver soldered to frame. Finish same as frame. 

Bantam Twin Jacks 

pj·880 3/4 

All of the above jacks are available on special order with Palladium cross·bar 
contacts. 
If gold plating is required for all surfaces. jacks should be ordered as the PJ 
number with a "G" suffix. ADC uses .00005 gold per MIL·G·45204, TYPE II. 
The solder lugs are not tinned for gold plated jacks. Any requirements other 
than those described require special notation. 

Bantam Twin Jacks are the miniature equivalent of 
the ADC P J·482 or the WE 482A. These three can· 
ductor type jacks have normal contacts on both 
the tip and ring springs strapped, thereby reducing 
and simplifying wiring. The Bantam Twin Jacks are 
designed with sleeves on .796 inch centers and 
are made to mount in the ADC PJ·731 Double Row 
Panels and the PJ.732 Triple Row Panels. Bantam 
Twin Jacks are available with solder terminals and 
wire wrap terminals. 

2.78 -",=-W",.",A,-P ",LE",N""GT",H __ .; 

B~nt~m 2. 1 Jacks 
Bantam 2 + 1 Jacks offer almost unbelievable 
space saving advantages ... Savings even greater 
than regular Bantam jacks. Bantam 2 + 1 Jacks liter· 
ally permits tripling of the patching density of a I'll. 
Inch wide. panel. This unique design features three 
jacks on a single frame. The jacks are three can· 
ductor types. Two of the jacks have normal can· 
tacts on both tip and ring springs. These normal 
contacts are strapped to simplify wiring. Ideally 
suited to VF Circuit applications where two of the 
jacks would function as "Line" and "Equipment" 
jacks and the third as a "Monitor" jack. Up to 48 
Bantam 2 + 1 Jacks can be mounted on a 10/. 
inch wide by 19 Inch long panel, ~~ntam 2 + 1 
Jacks are available with solder type terminals and 
with wire wrap terminals. These very remarkable 
miniature jacks are specifically designed to mount 
in the Bantam 2 + 1 Panel PJ·72l. 

SCHEMATIC 

SCHEIIATIC 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

P J·882 Bantam Twin Jack -
Solder Terminals 

PJ·882W Bantam Twin Jack -
Wire Wrap Terminals 
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(ADC) Bantam Patch Cords 
Bantam Patch Cords are plastic jack
eted, shielded cords complete with 
molded-on plugs. The plugs are made 
with molded insulation between con
ductors. Bantam Patch Cords are avail-

able with single and double two and 
three conductor plugs. A cord strain 
relief feature is included in the plug 
construction. 
Bantam plugs may be gold plated on special order per 
MIL-G45204, Type II, .00005 inches thick. 

2 CONDUCTOR SINGLE PLUG 3 CONDUCTOR SINGLE PLUG 
Length Single (2) Length SIngle (3) 

(see Note 1) Conductor Plug (see Note 1) Conductor Plug 

S inch PJ-701 S inch PJ·711 
12 hlch - PJ-702 

~----.-
12 inch f----'PJj~C 

ilniiCh PJ-70j-
24hich PJ-704 
30 inc7h---t-PJ:705 
3S--ii1Ci1 Pj:'70S 
48 inch PJ-708 
SO inch pf710 

18 inch PJ.~~ 
1--24 inch PJ.7~~ 
1--30 inch PJ·715 
1---3Sinch PJ·71S 
~8inch PJ~Z!!-I--;;: -

60 inch PJ·720 
. 290 

2 CONDUCTOR (DOUBLE) f~ 
L ~ .781 

3 CONDUCTOR (DOUBLE) 
-(.~ Double (2) 

Length Conductor Plug Length 

Sinch PJ·751 S inch 
f------=:- --- ----I---PJ·752-12 inch 12 inch 
~=---- PJ·753-18 inch 18 inch 

tID 1-------
PJ·754- ~_4inch 24 inch 

f---=,---.. - 1---P):i55 30 inch ~ 1.750 30 inch 
1--;;:- -- - --

pj·756 ~U· 36 inch 1---.36 inch t---;;-- - --0 '--1---PJ.75/l-48 inch 48 inch -- ---"-
60 inch I---PJ:jSO- tf 

Patch Cords 

ADC Patch Cords have become standards in the 
communications industry. The heavy Nylon braided 
jacket excels in abrasion resistance. All cords have 
been designed to give the ultimate combination of 
durability. flexibility and reliability. ADC has 
numerous combinations of special cord assemblies 
using virtually every plug combination required. 
You are invited to submit your requests or re
quirements for quotations. 

60 inch 

Double (3) 
Conductor Plug 

PJ·761 
PJ·762 
PJ·763 
PJ.7§~ 
PJ·765 
PJ'l!-
PJ·768 
PJ·770 

PATCH CORD LENGTH 
6 inch 
1 foot 
2 feet 
3 feet 
4 feet 
5 feet 
6 feet 

10 feet 

_175 

2_281 

~ 
L 

.290 

.312 - I-

.![1 
0011 
~ 1:750 

~LJ 
li 

TOLERANCE 
+ .375" -.00" + .75 -"-.00" 
+1.125" -.00" 
+1.375" -.00" 
+1.625" -.00" 
+2.0 "-.00" 
+2.25 "-.00" 
+2.625" -.00" 

specifications 
Cord: Plastic jacketed, stranded 
copper conductors, braided shield. 
Jacket color - gray. 
Plugs: Conductor parts are brass, 
finished to 32 microinch finish maxi· 
mum. 
Plug Insulation: Molded polystyrene. 
Internal Connections: Soldered. 
Plug Shell: Plastic, black, rigid ther· 
moplastic. 
NOTE 1: Length is measured from the 
rear of the plug shell to rear of plug 
shell on opposite end • 

specifications 
Cord: Plastic _ jacketed, stranded 
copper conductors, braided shield. 
Jacket color - gray. 
Plugs: Conductor parts are brass, 
finished to 32 microinch finish maxi· 
mum. 
Plug Insulation: Molded polystyrene. 
Internal Connections: Soldered. 
Plug Shell: 
thermoplastic. 

Plastic, gray, flexible 

1. Patch cord lengths are measured 
from backs of plug shells. 

2. When outer jacket colors other than 
noted are required add suffix: 
S - For Slate G - For Green 
R - For Red B - For Black 

3. All cor-ds and cord assemblies will 
withstand 500 V, 60 Hz PBT between 
all conductor. Cordage is designed to 
have minimum leakage resistance of 
50 Megohms with 100 volts applied. 

2 CONDUCTOR SHIELDED, CORD ASSEMBLIES 3 CONDUCTOR SHIELDED, CORD ASSEMBLIES 
Replace tl=::::=::;,#,,----------------~T',~ 

Cord w/ Cord w/ ment d j \.J=- Re· 
PJ·1 PJ·D55B Cords place· 

Length Plugs Plugs Only "-'!----------------:~-, Cord w/ Card w/ ment 

I-~ Inch PJ.10th PJ-50th Pj·20th 
pj·2 PHI51R Cards 9 CE/T~~~~~~~~~~~~_-_-_-_-_-_::):£ 0 

a.=(L~_-_::::::~~~~~_-~=i==e 
Length Plugs Plugs Only 

1 foot pJ·n PJ.51 pj·21 1 foot f--PJ.7l_ ~~ PJ.61 
~feet PJ·12 PJ·52 pj·22 -ffeet -PJ~~ 

PJ·23- These cords -provide two tinsel wire I-:J:7.2_ PJ-82 These c!'ords provide two tinsel wire 
~feet PJ·13 PJ·53 conductors piUS a braided shield. 3feei PJ·73 -pj:83 --- PJ·S3 conductors plus a braided shield. 
r4f~~t ~~!-- ~l:54- ~.2~:" The overall Jacket Is braided nylon. 4-feef I-p):i4- -P)-=-84 Pj:64 Overall jacket Is braided nylon. Black 
~_f!.et PHS ~J~_ PH5 ___ Black nylon is standard. also avail· 5-feet iif·75 PJ.85'::' PJ·S5 nylon Is standard with slate colored 

6 feet PJ-IS PJ·56 PJ.:~~ able in slate, green and red on special - 6-feet 
.. ---

P.i:S6 
jacket a Iso stocked. Green and red are 

order. see Note 2. PJ-7S PJ.86 available on special order. See Note 2. 
10 feet PHO pj:SO- pj·20 

2 CONDUCTOR UNSHIELDED, CORD ASSEMBLIES 3 CONDUCTOR SHIELDED, CORD ASSEMBLIES 
e :--"""'1 - :--f<>--

Patch CDrd w/ Cord w, -flL ____ J 1 : i:ord w/ Cord w/ : ~L~~~~~~~~~~~~ L t: : Cords PJ-327 PJ·047R ~ _____ j e PH PH 
9 

Length Plugs Plugs Length Plugs Plugs a 
t---cljoot PJ·181 pj·47l --4===_ -==B ~t __ PJ·I7l PJ·91 

I-~ fe~ ~~~-~~-- The PJ·180 and PJ·470 series cords 2 feet - PJ·172 PJ·92 The PJ-90 and PJ-170 series cords pro· 

I-~ee~_ ~j-183 PJ·473 offer tinsel wire conductors, thermo e:.3feef~ ~:liL ~3 __ vide four tinsel wire conductors, plus 
PJ474- plastic insulated. Standard color for a shield common to both sleeves on 

4 feet PJ·184 PJ·180 series patch cords is slate. _ 4fee1_ PJ-174 PJ·94 the plugs. Standard color for these 
I- ~ iee-t pj-=-18S PJ47S The standard color for the Pj470 5 feet -PJ-=-i75- --:-pj:SS- - cords is black. They are also available 

6 feet PJ·1S6 PJ47S series cords is red. Other colors are 6 feet - PJ:i7S- -pj:OO- in slate, green or red on special order. 
available on special order, see Note 2. See Note 2. 
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(ADC) Plugs 

TWO CONDUCTOR 

J . PJ·l - Equivalent WE·241. Heavy duty die 
.2 cast frame. Black phenolic shell. Has self· 

0- aligning plug sleeves on %" centers for 
, . '.:" ~ 1.187 use with all standard jack panels. Two tip 

.
.,:, /. ~ conductors, plus sleeve connection common 

,," ",.' ~ to both sleeves. 

PJ·047R - Equivalent WE·347. Designed for 
use with tip and sleeve jacks. Molded in· 
sulation, red plastic handle, design and 
construction in accordance with MIL·P·642B 
specifications. 

~ 3" PJ·04?B - Same as above except black 
plastiC handle. -3ACI6 

,250 

.-.-~ o 
,..--- 0 .... 

- 1209 . 650 ....:_ 3.625 

PI·055B - Formerly ADC PJ·5, fits lI4" 
phone jacks. Black plastic shell. Screw 
terminals, designed and manufactured in 
accordance with MIL·P-642B. 

PJ·055M - Same' as above except 
metal handle, brass, nickel plated. 

PI-Il55R - Same as above except has red 
plastic handle. 

PJ·327 - Equivalent WE-327. Twin plug 
provides two electrically independent 2 
conductor plugs in a black phenolic shell 
which is notched to indicate polarity. Self· 
aligning plug sleeves are on %" centers. 
Designed and constructed in accordance 
with specification MIL·P·642B . 

D7200 - Equivalent WE·315B. Four sleeves, 
self·aligning plug. Molded insulation. Brass 
shell notched for polarity is nickel plated 
and connected to plug sleeves to provide 
shielding for tip conductors. For use with 
four PJ·31B double jacks mounted on %" 
centers. Five conductors total. 

THREE CONDUCTOR 

SEC. 2100 • CONNECTORS 

PJ·2 - Equivalent WE·291A. Designed for 
use with lI4" diameter tip, ring and sleeve 
jacks. Especially designed cone·shaped tip 
to prevent momentary shorting of tip and 
ring conductors when used with ADC PJ·339, 
WE·239A or similar three circuit jacks. 

PJ-4 - Looping plug, dual three conductor 
type. Same conductor configuration as PJ· 
051 except has conductors wired internal· 
Iy, tip to tip, ring to ring and sleeve to 
sleeve. Black plastic shell. 

, 

PJ·S - Equivalent WE·213. Designed for 
applications requiring two separate 3 con· 

L ductor circuits. Popularly used with oper· 
687 0 ator's intercom/monitor headsets. Black 

, . .' 'r~. T shell notched for polarity identification. 
.' J Self·allgning plug on ')10" centers. (Hete: 

. ,. 1.144 Not Intended for use with standard jack 
1203 panels where jacks are mounted on %" 

centers.) 

PI·7 - Equivalent WE·425. Twin type plug 
with tip, ring and sleeve conductors on %" 

"';~r---:.'--' centers for use with all standard jack 
1.18' panels. Designed to mate with three can· 

II'---~·t-'- ductor jacks having lI4" d'ameter sleeves. 

l~t 
f--

1
,-s---1] 

Molded insulation. Black phenolic shell Is 
notched to indicate polarity. 

PI·8 - Dual three conductor type with 
same conductor configuration as PJ·2, de· 
signed for non·shorting of tip and ring 
circuits when used with PJ·339, WE·239A 
or similar jacks. Black plastic handle 
notched to indicate polarity. ' 

PI·9 - Equivalent WE·338. Designed for 
applications requiring two separate 3 can· 
ductor circuits. Will mate with three·con· 
ductor jacks having lI4" diameter sleeves. 
Molded insulation, black plastic handle 
notched to indicate polarity. Self-aligning 
plug sleeves on %" centers. Has two ~ep· 
arate cord entry holes and requires "Y" 
type cord or two separate cords. 

PI·051R _. Equivalent WE·310. Formerly 
ADC PJ·3. Designed for use with 114" tip, 
ring and sleeve jacks. Molded insulation; 
red plastic shell, three conductor. Is in 
accordance with MIL·P·642B. 

j":' PJ·0510 - Same as above except black 
plastiC handle. 

PJ.309 - Equivalent WE·309. Three can· 
ductor type. Has .207 diameter sleeve 
(small diameter). Intended for use with 
ADC PJ·246, PJ·249 and similar three cir· 
cuit jacks which have .210 1.0. sleeves. 
Molded insulation - red plastic handle. 
Designed arid constructed per MIL·P-642B. 

FOR COMPLETE LIIiE OF COAXIAL PLUGS, SEE AOC COMMUNICATIONS COMPONENTS CATALOG: 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS j HARDWARE 

(ADC) Jacks 
TELEPHONE TYPE 
ADC is recognized as a leading supplier of long frame, 
telephone type jacks. As evidence of their outstanding 
quality, ADC jacks are used by the country's foremost 
manufacturers of communication equipment. The unique, 
ADC one-piece frame is strong, dimensionally stable and 
readily interchangeable both mechanically and electrically 
with commonly used jacks. Plating withstands 50-hour 
salt spray tests. W. E. #1 gold alloy contacts are welded 
to nickel silver springs. Lugs are hot tin dipped. Insula
tion is high grade phenolic. 

TWO CONDUCTOR 

MILITARY JACKS 
Designed to meet the rugged, exacting requirements 
of military applications. These ADC jacks are made 
in accordance with Mil-J-641B specifications. High
est quality materials and closely held tolerances on 
dimensions ,conform with military specifications. 
I I I I ~t.P' I I I I NuL I 

lieriiit ~!lhematic H~rghtl ~chematic MIL Frame MIL Frame 
Diagram Jacks Style (Inches Diagram Jacks Style (Inches) 

~ JJ-015 C % & JJ-073** A % 
~ JJ-016 A Jr. n.:§ JJ-074 A % 

~ JJ-017** A % ~ JJ-075** A % 

~ JJ-019 C 1K. ~ JJ-On A 2~2 

o.:==F JJ-022 A Jr. 'Jii lJ-078*' A ·~4 

1=3" 1J-024 A Y, n2§F JJ-084 A % 
~ JJ-035 A % ~ 11-085 A ~6 

~ 11-042 A Jr. U===F JJ-086 A K. 
~ 11-072 A % S 11-087" A 2~2 

.. 
"For use with PJ-309 or other Similar type plugs haVing .207" diameter 
sleeves. 

""Caution - Because of Stack Height these "A" frame jacks cannot be 
installed on %" centers. "C" Frame version if not listed can be furnished 
on special order. 

_TWIN JACKS 

Stack 
Schematic WE Frame Height 
Diagram Jacks Equlv. Style (Inches) 

n2§F PJ·ll5 215-A A % 
~ PJ-1I6 216-A A % 
~ PJ-ll7 217-A A ~6 

k=F PJ-123 223-A A K6 

~ PJ-125 225-A A 2~2 

~ PJ-202 None C % 
~ PJ-203 303-A A ~. 

~ PJ-204** None A % 
~ PJ-205** 240-A A % 
l~ PJ-2OS** 242-A A % 
~ PJ-207** 285-A A 2~2 

diI PJ-208** 284-A A 6~4 

~ PJ-209** 41I-A A 2~2 

~ PJ-226 226-A A % 
~ PJ-237 237-A A 1%2 

o.:==F PJ-238 238-A A ~6 
@ PJ-240 240-C C % 
~ PJ-241** 241-A A % 
~ PJ-242 242-C C % 
~ PJ-280 280-C C 2%'2 

~ PJ-318 218-A A Y, 

~ PJ-336 236-C C 1%2 

~ PJ-338 438-C C w. 
~ PJ-339 239-A A ~6 
~ PJ-418 218-C C Y, 
o.:==F PJ-246* 246-A A ~6 

~ PJ-248* 248-A A ~. 

~ PJ-249' 249-A A ~6 

I 

L j_1 

STACK ~ HEIGHT 

THREE CONDUCTOR 

3.468 

Ljl 
STACK 

HEIGHT 

1,562 r 
A'---+;3 'i=-1Il 
. . ! 3 8·32 NEF·2 

THREADED SLEEVE AVAILABLE 
ON SPECIAL ORDER 

@J 
A FRAM~ STYLE C 

SPECIFICATIONS: 
Frame: Steel, plated to with

stand 50 hours salt spray 
per Mil·STD-202, Method. 

Sleeve: Brass, nlckle plated. 
Springs: Nickle silver w:th 

tinned lugs. 
Insulators: PhenOliC, per Mil· 

P-3115 B type. 

ADC Twin Jacks are essentially two jacks with a 
common mounting frame. Jack sleeves are on %" 
centers for vertical mounting in standard jack pan
els. Normal springs are cross-connected or strapped. 
Jack sleeves are brass, nickel plated. Die formed 
springs are nickel silver. Frame and hardware are 
steel, cadmium-chromate plated to withstand 50 
hours salt spray. 

Part No. WE Equivalent No. Conductors Use With Plug 

Pl-41O 410A 2 Pl-047, Pl-1 
and Pl-327 

Pl-482 482A 3 Pl-051, Pl-7 

WRAPID JACKS (For Wrapped Solderless Connections) 

ADC offers a variety of Wrapid Jacks with .032" 
by .062" rectangular terminals for wrapped wire 
connections. These jacks feature cross-bar contacts. 
Overall length is 3.825" maximum, otherwise, dimen
sionally the same as telephone jacks. 

Schematic Diagram Wrapld Jack Frame Style 

~ Pl·238W A 

~ Pl·240W C 

~ Pl·241W A 

~ Pl·242W C 

~ PJ-339W A 

FOR COMPLETE LINE OF COAXIAL PLUGS, SEE ADC COMMUNICATIONS COMPONENTS CATALD1i. 
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(ADC) Jack Panels 
ADC offers the most complete assortment of jack panels 
available today. ADC panels are used in television and 
broadcasting stations, recording studios, industrial paging 
systems, and communication equipment of all kinds where 
there is a need to efficiently switch and distribute audio 
signals. Molded of solid phenolic, reinforced with steel to 
provide maximum rigidity and strength. Jacks are spaced 
to permit use of any standard double plug with %" spac
ing. Mounting brackets and designation strips* furnished 
SPECIFICATIONS 
Panel: Molded, thermoset plastic per MiI·M·14F, Type CFG, black. 

SEC, 2100 • CONNECTORS 

with each panel. All panels designed to fit standard 19" 
relay rack. Consult ADC for your standard and special 
jack panel requirements. 

*The jack panels as Illustrated are equipped with ADC standard designation 
strips as shown, PJ·30, PJ·35, PJ.36 and PJ·37 type panels can be supplied 
with the reinforcement strips drilled and tapped to accommodate the Western 
Electric equivalent deSignation strips (PJ·899A, PJ·899B, PJ·903A and PJ·903B), 
The suffix "AU added to the part number denotes panels which are modified 
to accommodate these alternate type designation strips. Designation strips 
are to be ordered separately. 

MOunting Brackets:PJ·31 and PJ·33: Die cast zinc, finished black lacquer. PJ·3G, PJ·35, PJ·36, PJ·37: Steel, finished cadmium + chromate per Mil-F·14072 #M262, Type II. 
Reinforcing strips: PJ·31 and PJ·33: Steel, finished nickel plated. PJ·30, PJ·35, PJ·36, PJ·37: Steel, finished cadmium + chromate per Mil·F·14072 #M262, Type II. 

PJ-30 PJ·35 Same as PJ·30, except haS"7" standoff mounting brackets, 

FOR LAMP .SOCKET AND CAPS, 

Double Panel. Holds 
52 jacks - requires 
1:v." panel space, 
Double designation 
strip, Brackets for 
flush rack mounting, 
All jack mounting 
holes on %" centers, 

PJ-31 
Double Panel, Holds 
48 Jacks. Holes are 
spaced to prevent 
patching adjacentclr· 
cuits, Requires 2V." 
panel space. 

PJ·33 
Single Panel. Holds 
24 jacks. Holes are 
spaced to prevent 
patching adjacentcir· 
cuits. Requires 1:v." 
panel space, 

SEE ADC COMMUNICATIONS COMPONENTS CATALOG. 

PANELS LESS JACKS 
PANEL WITH P J·31 B 
PANEL WITH PJ·339 

PJ·30 
PJ·340 
PJ-390 

PJ-30A 
PJ·340A 
PJ·390A 

PJ·31 
PJ·341 
PJ·391 

PJ·33 
PJ·343 
PJ·393 

Molded Terminal Blocks 
20 pin 
Known for their ruggedness, ADC "Christmas Tree" Term
inal Blocks have become standards in the Broadcast and 
Telecommunications Industries. The ADC 20-Pin Terminal 
Blocks are molded of durable, black, thermo-set plastic per 
Military specifications MIL-M-14F, Terminals are brass 
with a tin alloy plating for lasting solderability (see speci
fications below for details on solderability). The PJ -101 
series blocks have terminals graduated in length for ease 
of wiring. The Figure 2 solderless terminals as furnished 
on the PJ-161 series blocks are designed to accommodate 
AMP No. 60197-1 Connectors as supplied by American 
Pamcor, Inc. or may be used as regular solder terminals. 
All Terminal Blocks are numbered along the top row for 
easy terminal identification. 

SPECIFICATIONS 
Termi~als: Brass, Tin alloy plated, 

Insulated Strips and Base: Black Thermoset plastic per MIL·M·14F, Type CFG. 

Mounting Strip: Steel, Cadmium·Chromate per MIL·F·14072, #M262, Type II. 

Current Carrying Capacity: 5 Amperes, 

Insulation Resistance: 1000 Megohms Min, 

Dielectric Strength: 2500 Y RMS 60 Hz, between terminals. 

Sold~rability: Per MIL·STD·202C, Method 
coverage). 

203A Initial: Excellent (over 95% 

lifter 49 hours salt spray p'er MIL·STD·202C. Method 1013: good (90% 
coverage). 

After 240 hours conditioning at + 150°f and 95·98%. Relative Humidity: 
excellent. 

After 90 days storage at room temperature: excellent. 

~~ 
~1 

PJ·35 PJ·35A 
P J·350 P J·350A 
P J·395 P J·395A 

HOLE PLUG 

PJ·36 
Single Panel, Holds 
26 jacks - requires 
1:v." panel space, 
Brackets for flush 
rack mounting, All 
jack mounting holes 
on %" centers. 

PJ·37 
Triple· Row Panel. 
Holds 78 jacks, Re· 
quires 2%" panel 
space (lV2" standard 
rack spaces), Pro· 
vided with brackets 
for fl ush rack mount· 
ing and P J·901 de· 
signation strips top 
and bottom, 

Molded of black polyethylene plastic, Fits all ADC 
standard jack panels, Made to plug unused jack 
mounting holes in jack panels, PJ·29 

PJ·36 
PJ·360 
PJ·396 

PJ·36A 
PJ·360A 
PJ·396A 

PJ·37 
PJ·370 
PJ·397 

PJ·37A 
PJ-370A 
PJ·397A 

1------ 6.062 

r- 1.250 +-- 3.250 ---i I--- A -----j 

fiG. 1 =8= fiG, 2 ~ Soldlr Type Solderless Dr Solder 125 
Marl •• 040 Thick Mat'l •• 032 Thick . 

FOR WRAP TERMINAL BLOCK OR 26·PIN BLOCKS, SEE COMPLETE ADC CATALOG, 

Catalog No, 

Terminal Terminal No. Rows No. Terminals Dim. A 
Fig. 1 Fig. 2 

PJ·101 PJ·161 1 20 1.906 
PJ·102 PJ·162 2 40 2.250 
PJ·103 P J.163 3 60 2.593 
PJ·104 PJ·164 4 80 2.937 
PJ·105 PJ·165 5 100 3,281 
PJ·106 PJ·166 6 120 3,625 
PJ·107 PJ·167 7 140 3,968 
PJ·108 PJ·168 8 160 4.312 
PJ·109 9 180 4.656 
PJ-lIO 10 200 4.968 
PJ.111 11 220 5.281 
PJ·112 12 240 5.593 
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How to use' 

to lind manulacturers 01 a specilic product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages i'nclude 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manulacturers'catalog in'ormation 
WHITE SECTION Catalog pages in eam are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manulactur'ers' addresses, phones and sales ollices 
YELLOW SECTION 

to lind trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the 'Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248·9700. 



SEC. 2100 • CONNECTORS' 

AirBorn Connectors . •• 

for PC Card to Chassis or 
Mother Board Connections 
Two series of subminiature, right· 
angle .030" dia. BeCu pin to socket 
connectors. Series WT single-row 
connectors on .100" centers. Series 
WTB double-row connectors on 
.100" centers, offset .050". Three 
or six 50·ohm Coax available with 
20·contact connectors. Termina· 
tions: Soldercup, wave solder, wire
wrap, and crimp insertable. 

for PC Board Input·Output, 
Cable to Panel and Cable 
to Chassis Connections 
Series WTA subminiature, rectangu
lar plug and receptacle, .100" cen
ters, two rows offset .050", .030" 
dia. BeCu contacts. Terminations: 
soldercup, wave solder, and wire
wrap. 

for Inter·equipment 
Connections - Cable to Panel, 
Cable to Cable, and 
Drawer to Cabinet 
Two series of miniature, rectangu, 
lar connectors with rugged .0625 
dia. contacts. Stainless steel shells, 
mounting plates, split hoods, and 
environment-proof features. Series 
K, EK, WK feature crimp, remov
able contacts with 50 lb. minimum 
resistance to push-out. Series P, 
EP, WP feature soldercup contacts 
retained in molding. 

eem/1971 

AirBorn, Inc. 
2618 Manana Road, Dallas, Texas 75220, 214.357.0274 

See YELLOW SECTION for Local Offices, Phones 

22 SIZES 
FROM .096 
TO 2.196 

Con. Overall 
tacts Length 

10 1.350 
14 1.550 
20 1.850 
24 2.050 
26 2.150 
30 2.350 
36 2.650 
40 2.850 
44 3.050 
50 3.350 
54 3.550 
56 3.650 
60 3.850 
66 4.150 
70 4.350 
90 5.650 

100 6.150 
120 7.150 

20+3 2.850 
20+6 4.050 

Con- Overall 
tacts Length 

10 .850 
14 1.050 
20 1.350 
24 1.550 
26 1.650 
30 1.850 
36 2.150 
40 2.350 
44 2.550 
50 2.850 
54 3.050 
56 3.150 
60 3.350 
66 3.650 
70 3.850 

Contacts Series 
14 P 
18 K 
20 P 
34 K&P 
42 K&P 
50 K&P 

50·8 P 
66 K&P 
75 K&P 

104 K&P 

Overall 
Length 
1.250 
1.312 
1.562 
2.000 
2.312 
2.700 
2.281 
2.281 
2.700 
2.760 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

HIGH 
LEAD ASSEBLIES 
AND R CEPTACLES 

The CAPITRON Division of AMP Incorporated is the leading 
manufacturer of high voltage, high altitude, high tempera
ture lead assemblies and receptacles. Custom pre-engi
neered LGH*high voltage connector products incorporate 
the advantages of miniaturization and lightweight, and are 
ideal where reliability and peak performance are essential 
to the application. They are the result of continuing re
search and development activities in the connection of 
high voltage power supplies, modulators, pulse forming 
networks, high voltage transformers, magnetrons, kly
strons, traveling wave tubes, and cathode ray tubes. 

GENERAL FEATURES OF • Quick disconnect 
LGH COMPONENTS • High dielectric and mechani· 
• Lightweight, space saving, cal strength 

safe • Hermetically sealed and co-
• Wide temperature range: rona·resistant 

-55° C to +125° C (_67° • High altitude operation: up to 
F to +257° F),' 70,000 ft. without derating 

• Voltage ratings: to 50,000 • Meet applicable mil. specs. 
volts DCt for shock and vibration reo 

• Easy to install-no tools sistance 
needed • RFI shielding optional 

• Insulation: extruded silicone 'Higher temperature components 
rubber up to +2000 C (+392°F) on request 

• Receptacles: ceramic or glass tSpecial designs to 200.000 volts 
epQxy DC on request 

NOTE: See other CAPITRON High Voltage products under 
Catalog Sections 2100 and 4000. 

Sizes and Ratings Available 

TYPE VOET~GE CURRENT 
R"ting" RATING" 

LGH '12 6.000 10 amps DC 

LGH 1/2 L 12,000 10 amps DC 

LGH 1 12,000 10 amps DC 

LGH 1 L 25,000 10 amps DC 

LGH 2 25,000 10 amps DC 

LGH 3 35,000 10 amps DC 

LGH 4 50,000 10 amps DC 

*':'Peak AC and peak pulse voltage ratings will be 
somewhat less than DC ratings. Current rating 
is limited to 7.5 amps AC rms, 60 cycles. 

Write on your letterhead for our LGH products catalog 

CAPITRON DIVISION, AMP INCORPORATED 
155 PARK STREET, ELIZABETHTOWN, PA. 17022. 
TWX: 510-657·4561 PHONE: 717-367-1105. 

CAPITRON products and engineering assistance are available in Canada through 
AMP of Canada Ltd., Ontario, Canada * Trademark of AMP Incorporated 

AIVIP 
INCORPORATED 
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SEC. 2100 • CONNECTORS 

HERMETIC CONNECTORS 
UP TO 150,000 VOLTS D.C. 

WJH* connectors eliminate glaSS or ceramic insulators 
10 PIN CONNECTOR 5 PIN CONNECTOR 

25,000 Volts D.C. center conductor 
and 9 low voltage pins 

15,000 Volts D.C. Bulkhead Connector 40,000 Volts D.C. 

Features: 
\I Safe-no exposed high voltage parts 
\I Space saving-maximum performance from the min· 

imum size and weight 
o Color coded for easy identification 
\I Fast connect and disconnect 
,; Wide temperature range (-55°C to +125°C) 
\I Positive mating of lead into receptacle 
\I R F I shielding-optional 
\I Fungus, moisture, oil, and chemical resistant 
• High altitude operation-up to 80,000 feet without 

voltage derating 
• Excellent mechanical strength-resistant to vibration 

and shock 
• High dielectric strength 
• Preassembled-no tools required 
• High reliability-operates under extreme environ

mental conditions 
• Versatile-top access, splice, or bulkhead application 
• Corona resistant-virtually unaffected by ozone or 

cororia 
• Radiation resistant 
• Lead wire remains flexible from -62°C to +250°C 
• Meets applicable military specifications 
\I Quick, easy installation 

Solder or "0" Ring Mounting 

Suitable for: 
\I Industrial & Military Applications 
\I Power Supplies 

• Radar 
• Avionic Electronics 
\I CRT's 
• Medical Electronics 
\I Laser 
\I Copying Machines 
\I Instrumentation 
• Pulse Applications 
• Oceanography 

Let us design an assembly that meets or exceeds 
your requirements. We're the leading maker of 
customized connectors. Whatever your connec
tion problem contact us today. 

CAPITRON DIVISION, AMP INCORPORATED 

155 PARK STREET, ELIZABETHTOWN, PA. 17022. 
TWX: 510·657·4561 • PHONE: 717-367·1105. 

CAPITRON products and engineering assistance are available in Canada through 
AMP of Canada ltd., Ontario, Canada *Trademark of AMP Incorporated 

AMP 
INCORPORATED 

NOTE: See other CAPITRON High Voltage products under Catalog Sections 1500 and 4000. 
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BNC - Bayonet Coupled 
Popular and Lightweight 
Your choice of six different styles: Regular, Improved 
with Captivated contacts and Improved in addition 
to the three "Crimp" versions described below. 

MIL-Crimp BNC's are recommended as the 
optimum BNC, giving optimum operating per
formance at low installed cost. Using standard 
crimping tools, these units can be assembl~d in 
a fraction of the time usually required for braid
clamp type connectors by eliminating critical 
assembly and soldering operations and reducing 
the parts to handle. Captivated center contacts 
prevent circuit discontinuity under environmental 
or mechanical stress. MIL-Crimps are weather
proof; their constant SO-ohm impedance provides 
excellent performance through X-band frequencies. 
Quick-Crimp: gold-plated semi-captivated con
tacts, classed as weather proof. Heat shrink 
tubing for severe environmental conditions. 
Original-Crimp: gold-plated contacts, classed as 
weatherproof. Each has a silicone rubber boot. 
For a complete listing of all BNC Connectors 
(0 the latest revision of MIL-C-39012/ A, refer to 
your distributor or Ampheno!. 

ASTROplate® 
Finish Available 

STRAIGHT PLUGS 
< 

RG/U Part 
Cable No. 

6 9350 
8.9 6775 
55,142,223 31·4326 

55,58,141,142, 
223 

31-002* 
14525 
14625 
31-018* 
31-202£* 
31-301£ 
31-2202£ 
31-3202£ 
84800£ 
31-3301 

58,141,303 31-4320 

59, 62, 71, 140, 31-4321 

210 31-0121 
31-021 
31212£* 
31-304£ 

59,62,71,140, 31-2212£ 
210 31-3212£ 

70000 
86475£ 
31-3302 

71 31-4322 
114A 17400 
122 31-4324 
122,180,195, 31-323 

12000 
84975 
31-3303 

174,179,187, 31-242 
188 31-315 

69475 
178,196 15875 
180 16300 
Essex 21·597 31·325 
#18,20,22 H.V. 13925 Arnphenol's exclusive, non-tarnish finish is avail

able from stock on most popular rf connectors. 
(See part numbers marked with *; others avail- ANGLE PLUGS 
able_on special order.) ASTROplate® is corro
sion and abrasion resistant. Mates safely with 
silver; is equally solderable. To order: add slIffix 
1050 ~o part number. 

31-005 

CHARACTERISTICS 
ELECtRICAL: Impedance: unimproved BNC; non·con· 
stant· all others: 50 ohms. Frequency range: 0-10 
GHz. Voltage rating: 500 volts peak. Dielectric With· 
standing Voltage: 1500 volts rms. SWR: improved: 
1.3; MIL·Crimps: 1.2 (solder), 1.3 per spec. Other: 
contact resistance: 2.1 mv; RF leakage: -55 db; 
Insertion loss: .04 db; insulation resistance: SOOO 
megohms. 

ENVIRONMENTAL: Thermal limits: Teflon insula· 
tors: ....fi7° to 390°F (-55° to 199°C); Rexolite 
insulators: -67° to 185°F (-55° to 850 Cl. Weather, 
proof: standards with clamp gaskets; MIL·Crlmps 
with heat·shrink tubing. HermetIc Seals: pass helium 
leak test of 2xl0·· cc/sec. Shock: MIL·Std-202 
method 202. Vibration: MIL·Std-202 method 204 
(test condo 0). Moisture Resistance: MIL·Std-202 
method 106. Corrosion: MIL·Std-202 method 101 
(test condo B). Temperature Cycling: MIL·Std-202 
method 102 (test condo 0). Altitude: MIL·Std-202 
method 105· (test condo C). 

MECHANICAL: Mating: SNC: 2-stud bayonet lock; 
TNC: 7/16-28 thread cplg. Cable Affixment (Braid ·or 
Jacket): standards: screw·thread nut and braid clamp: 
MIL'crimps: hex braid crimp. Cable Afflxment (Cen· 
ter Conductor): MIL·Crlmps: 4 indent crimp or solder; 
others: solder only. Captivated Contact: all MIL· 
Crimps; others: where specified. Cable Retention: 
standards: 20 to 50 Ibs; crimps: 80 to 100 Ibs. 

MATERIAL: Contaets (Center): male: brass; fe· 
male: beryllium copper or phosphor bronze (all MIL· 
Crimps). Contacts (Outer): MIL·Crlmps: phosphor 
bronze; others·: brass or beryllium copper where 
specified. Other Metal Parts: brass. Plating: center 
contacts, MIL·Crimps: .0001" gold over .0001" cop· 
per; all others: .0002" sliver. Insulators: Teflon (all 
crimps); Rexollte; glass·Tefion (hermetically sealed). 
Clamp Gaskets: synthetic rubber; silicone rubber. 
Heat·Shrlnk Tubing: MIL·Crimps: Thermofit plastic. 
Crimp Ferrule: copper. 

55,142,223 31-3365 
55,58,141,142, 31-204 
223 31-2204£ 

31-3361 

8525 
38250 

58,141 31-3364 
59,62,71,140, 31-336 
210 31-850 

8575 
337SO 
86225£ 

71 31-337 
122 31-339 
122,180,195, 31-338 

33775 
174,179,187, 31-243 
188 31-316 

33275 
178,196 21975 
~-. 'l6975 ------.- ~. Essex 21·597 

STRAIGHT JACKS 
55,142,223 31-4333 
55,58, 141, 142, 31-005* 
223 31-019 

31-205£ 
31·302£ 
31-2205£ 
31-3319 

58, 141, 303 "_ 
59,62,71,140, ~~r-31-4328 
210 . 31-015 

31·022 
31-215£ 
31-305£ 
31·2215£ 
31-3320 

71 31-4329 
122 31-4331 

-.~ -----------
122,180,195 31-3321 

84650 
174,179,187, 31·244 
188 31-317 
180 16925 
Essex 21·597 31-332 

UG/U No. 
& M39012/ 

UG·959 
16-0014 

UG-88 
UG-88A 

-
UG-88B 
UG-88C -
UG-88D 
UG-8BE -
16-0001 
16-0013 

16-0015 

UG-260 
UG-260A 
UG-260B -
UG-260C 
UG-2600 --
.16-0002 
16-0017 

-
16-0016. 

-
UG-I033 
16-0003 

-

-

20-0003 
UG-913 
UG-913A 
20-0001 

---
20-0002 

----

-
---
-
-
-

17-0014 
UG-89 
UG-89A 
UG-89B 
-

UG-89C 
17-0001 

, __ p.OOl3 
17-0015 
UG-261 
UG-261A 
UG-261B 

-
UG-261C 
17-0002 
17-0017 
17-00'-6 
17-0003 
UG·I056 

--
-
-MILITARY SPECIFICATIONS: MIL·Crimps: MIL·C· 

23329A: Standard BNC: MIL·C-360B. t See note on ASTROplate® Flmsit 

'--IAMPHENOL 
Dimensions, Inches 

Insul- Clamp Cable 
atlon Gasket ength 0.0. Eatry Notes 

Rexolltej syn. rubbe 1~ ~, .348! 
Teflon syn. rubber l'U. 'Ji'. .437 
Teflon - 1~ 'f. .220 MIL·Crimp _ 

Teflon syn. rubber 'u, X. .212 -
Teflon syn. rubber 1 'f. .212 -
Teflon syn. rubber 1 X. .212 female contact/polarized 
Teflon - 'U. X. .212 non,weatherproof 
Teflon sll. rubber lJi'. 'f. .224 Im,proved 
Teflon sll. rubber 1%. X. .219 Improved/ captivated contact 
Teflon sil. rubber I%,. 'f. .224 improved/beryl. outer contact 
Teflon sil. tubber 1~. X. .224 improved/beryl. outer contact 
Teflon sil. rubber 1'. X. .224 improved/captivated contact 
Teflon sil. rubber 1Ji'. Jr. .224 UG·Clamp 
Teflon - 1%,. 'f. .206 MIL·Crlmp _ 

Teflon - I%,. X. .261 MIL·Crimp _ 

Rexolite sll. rubber 'U. X. .258 -
Rexolite - 1 'f. .258 non,weatherproof 
Teflon sil. ru~~er ·1Ji'. X. .255 Improved 
Teflon sil. rubber I%. X. .255 Improved/ captivated contact 
Teflon sil. rubber I%,. X. .255 Improved/beryl. outer contact 
Teflon sll. rubber 1~. X. .255 improvedl beryl. outer contact 
Teflon syn. rubber 1 X. .258 female contact/polarized 
Teflon sil. rubber lJi'. 'f. .257 improved/75 ohm 
Teflon sil. rubber lK. 'f. .255 UG·Clamp 
Teflon I%,. X. .275 MIL·Crimp _ 
Teflon syn. rubber l'U, 'Ji'. .437 "b" dim. is body od 
Teflon I%'2 X. .175 MIL·Crlmp _ 
Teflon 1'~ 'f. .175 Crimp -
Teflon syn. rubber 1 X. .177 
Teflon sil. rubber lJi'. 'f. .177 improved 
Teflon sil. rubber 1%. X. .127 UG·Clamp 
Teflon 1'~ X. .115 MIL·Crimp _ 
Teflon - 1'~ 'f. .115 MIL·Crimp _ 
Teflon sil. rubber lJi'. X. .116 improved 
Teflon syn. rubber 1 'f. .094 
Teflon syn. rubber 1 X. .150 -
Teflon I'''' • 'f. .175 MIL·Crlmp _ 
Teflon syn. rubber 1 X. .123 

Teflon sil. rubber 1%. 'f. .220 MIL·Crimp _ 

Teflon sil. rubber 1%,. X. .224 
Teflon sll, rubber 1%,. 'f. .224 improved/beryl. outer contact 
Teflon sil. rubber I%,. 'f. .224 UG·Clamp , 
Teflon syn. rubbe IX ~ .212 
Teflon syn. rubbe 2~ .214 
Teflon sil. rubber 1'1. U. .206 MIL·Crimp _ 

Teflon 1~. 'f. .261 MIL·Crimp _ 
Rexolite syn. rubber IX 'f. .258 
Teflon syn. rubber IX X. .259 
Teflon syn. rubber '%. X. .259 
Teflon sil. ru~ber lJi'. 'f. .257 improved 
Teflon - 1~. 'f. .275 MIL·Crimp -
Teflon 1~. 'f. .175 MIL·Crlmp _ 

Teflon i~ 'f. .175 MIL·Crlmp -
Teflon syn. rubbe X. .177 -
Teflon - 1~. X. .115 MIL·Crimp _ 
Teflon - i~ U. .115 MIL·Crimp _ 
Teflon sil. rubber X. .115 .,-
'Teflon syn. rubber IX 'f. .096 -
Teflon syn. rubber IX 'f. .ISO -
Teflon - 1~6. 'f. .175 MIL·Crlmp _ 

Teflon - 1'lt. U. .220 MIL·Crimp _ 

Teflon syn. rubber IVa X. .212 
Teflon - 1", 'f. .212 non·weatherproof 
Teflon sll. rubber lu.. X. .224 improved 
Teflon sll. rubber 1'", X. .221 improved/captlvated contact 
Teflon sil. rubber 1%4 X. .224 improved 
Teflon sil. rubber 1%. 'f. .212 UG·ClamD 
Teflon - 1'lt. U. ..206 MIL-Grlmp -
Teflon - l'lt. ;(. .261 MIL·Crimp -
Rexolit sil. rubber IVa 'f. .258 70 ohm 
Rexolit - 1%. 'f. .258 non·weatherproof/70 ohm 
Teflon sil. rubber I%. X. .258 Improved 
Teflon sll. rubber I'''' X. .258 Improved/ captivated contact 
Teflon sll. rubber I%. X. .258 improved 
Teflon sil. rubber 1%. X. .258 UG·Clamp 
Teflon - 1'lt. 'f. .275 MIL·Crimp. 
Teflon - 1% U. .17S MIL·Crimp • 
Teflon sil. rubber 1% •.. X. .175 UG·Clamp 
Teflon sll. rubber I%. 'f. .177 Improved 
Teflon - I'%. X. .115 MIL·Crimp _ 
Teflon - 1,%. 'f. .115 MIL·Crlmp _ 
Teflon syn. rubber 1", X. .ISO 
Teflon - I'%. X. .175 MIL·Crimp _ 
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.140 dia 

~ 4 holes 

ES EST NT EB8~I G~ /-.531-1 .515 .220 

0 pT .125 dia 
4 holes 

~ ES EST 

EB8~:r TI 
1-.718-1 

81" -Q 

.109 dia. 
4 holes 

V 

EB1~EBr- t;jk 
8"' f 

ED~ W 

1+-.500 

0~ R 

.109 dia. .437 .186 
. 4 holes -r 

ES EST X 

EB8~ E;jk -, 
/-.500-1 y 

s 

SEC. 2100 • CONNECTORS 

(B:t:~~IAMPHENOL 

BULKHEAD JACKS (rear mounting, except where noted) 

Dimensions, Inches Mount· 
RG/U Part UG/U No. Clamp Callie, in, 
Cable No. & M39012/ nsulation Gasket Length 0.0. Entry Notes Holes 

55,142,223 31·4341 19'()014 Teflon - 1'%:. 'M. .220 MIL·Crlmp - N·hole 
55,58,141, 31·206 ... 'UG.909 - Teflon sil. ~ubber IX 'M. .212 Improved P·hole 
142,223 2475 - Teflon syn. rubbe Uf. % .212 front mounting T·hole 

2575 - Teflon syn. rubbe I%,. % .212 - T·hole 
31·2206 ... UG·909A Teflon sll. rubber I%. 'M. .224 improved P·hole 
31·3206 ... UG·909B Teflon sil. rubber 1%. % .224 Improved P·hole 
17725 - Teflon sil. rubber l'u" % .219 improved hermetic P·hole 
31·3347 19·0001 Teflon sil. rubber 1 'x. 1M6 .224 UG·Clamp 

58.141 31·4342 19·0013 Teflon - 1'%, . 'M. .206 MIL·Crimp _ N·hole 
59,62,71, 31·4343 19·0015 Teflon - 1'%, 'M. .261 MIL·Crimp _ N·hole 
140,210 31·3348 19·0002 Teflon sil. rubber 1 'x. 'M. .258 UG·Clamp 

31·207 ... UG·910 Teflon sll. rubber IX 'M. .258 improved P·llDle 
31·2207 ... UG·910A Teflon sil. rubber 1%. 'M. .258 improved P·hole 
31·3207 ... UG·91OB Teflon sil. rubber 1u" 'M. .258 improved P·hole 
2075 624 Rexolite ~yn. rubbe IX, % .258 front mounting T·hole 
2675 - Rexollte ~Yn. rubber I%'. % .258 - T·hol.e 

71 31·4344 19·0017 r¥e~:~~ - 1'%, 'X, .275 MIL·Crimp _ N·hole 
122 31·4346 19.001..L - 1'%, 'M, .175 Crimp _ N·hole 
122,180,195 31·345 Teflon - 1% 'M. .175 Crimp _ N·hole 

84725 - Teflon iI. rubber 1:1{. 'M. .177 improved N·hole 
174,179,187, 31·245 - Teflon - 1% 'X, .115 MIL·Crimp _ N·hole 
188 31·318 - Teflon - 1% 'M, .115 MIL·Crlmp _ N·hole 
178,196 86850 - Teflon iI. rubber I%. 'X, .098 improved N·hole 
Essex 21·597 31·347 - Teflon - 1% . 'M, .176 MIL·Crimp _ N·hole 

ANGLE BULKHEAD JACKS (rear mounted) 

55,58,141,142, 
223 

14325 - - syn. rubbe l')s', 'x. .212 - P·hole 

59, 62, 71, 140, 14225 - - sil. rubber 1'}S, 'x. .258 P·hole 
210 

PANEL JACKS (#3·56 tapped flange holes & rear mounted, except where noted) 

pimens~rns, I~~hel Mount· 
RG/U Part UG/U Clamp lange aIIle inl 
Cable No. No. Insulatiol Gasket ength I (Sq.) Entij Notes Hails 

8 6750 - Teflon syn. rubber 1'%, 1 .438 .125 dia. flange holes Q·hole 
55, 58, 141, 142 31·001 291 Teflon syn. rubber IX . 1}(6 .214 ~n.weatherproof/A R·hole 
223 31·020 291A Teflon - I%'. 1}f6 .214 R·hole 

31·201 ... 291B Teflon sll. rubber I%. 'Ji', .214 improved S·hole 
31·300 ... - Teflon sil. rubber l'%'. 'M, .221 improved/ captivated contac S·hole 
31·2201 ... 291C Teflon sil. rubber I%. 'M, .221 improved S·hole 
1300 90 Teflon ~yn. rubber I%'. % .214 .136 dla. flange holes O·hole 

31·3333 - Telion sil. rubber 1:1{. 'X. .221 MIL·C·39012/18·0002 R·holEi 
"- UG·Clamp/ A 

----" -~ 59,62,71,140, 31·011 262 Rexolite sil. rubber IX 'M. .259 A 
210 31-1123 262A Rexolite - I%'. lX, .259 non·weatherproof/A 

31·211 ... 2628 Teflon sil. rubber 1:1{. 'X. .258 improved 
31·303 ... - Teflon sil. rubber I'%'. 'M. .258 improved/ captivated contac 
31·2211 ... 262C Teflon sil. rubber I%. 'X. .258 improved . 
71000 - Teflon yn. rubber I%'. 'M, .259 male contact/polarized/A 
31·3334 - Teflon sil. rubber 1:1{. IX', .258 M IL·C·39012/18·000l/ A 

122, 180, 195 31·3335 Teflon sil. rubber -I%. 'X, .177 M IL·C·39012/18·0003/A 
16475 - Rexollte syn. rubber I%'. 'X. .177 ~proved 86400 - Teflon sil. rubber 1:1{. 1)16 .160 

174,179,187,188 86425 - Teflon sil. rubber I%. 'M. .117 improved 

... To adapt connector for use with RG·141/142·type CUJAK cable, specify accessory adapter kit 31·885. 
A May be front or rear mounted using "S" mounting hole, uR" hole for rear mounting only. 

R·hole 
S·hole 
S·hole 
S·hole 
R·hole 
R·hole 
R-iiOie 
R·hole 
S·hole 
S·hole 

* Non·tarnlsh Astroplate finish available. To order: add suffix 1050 to part number. Other numbers also available 
on special order from factory. . 

_ Gold plated captivated contact. 
o To ground cable shield, specify Amphenol Accessory Lug 31·759. 

BULKHEAD RECEPTACLES (front mounted) Dimensions Inches 
Max. Panel 

Mount . 
Dimensions, Inches Mount·· Part UG/U InFe 

Part UG/U Max. Panel Ing No. No. Insulation Length 0.0. Thickness Notes Ho es 
No. No. Insulation Length 0.0. Thickness Notes Holes glass· herm. sealed/ 

5575* 625 Rexollte l'fL _l!._ t __ ,l~5 D X·hole 86250 - Teflon 1'%, ~. .148 polarized/plug 
(male) recepJacle/O ~ ....3.1·236* 6258 Teflon 1h'. Yo .125 improved/O X·hole f,ass. herm. sealed/ -

31·3375 - Teflon IX. 'I. .125 _.:. MIL·C·39012~.!l!1., X·hole 87225 - eflon I'%, % .323 lug termlnal/O V·hole 

31-102* 657 Rexolite 1'14 '~ .2Q!l_ pressurizedLO_ 't.:hoIL 31'()16 254A Rexollte 1'%, 1~, .152 pressurized/rear .516 
mounted dla.hole 

31·239 657A Teflon 1':1{. 3U4 .234 pressurizedLO V·hole glass· improved/lug term./ 
glass· Improved/herm. 31-4238 - Teflon I'''' 'M, .250 herm. sealed 

31·238 912 Teflon I'''' '%, .250 sealed/lug term./O V·hole M39012124.000? P·hole 
glass· improved/herm. 31-4237 -- Teflon I'''' 'M, .250 lug term/hermetic/ 

31·2221* 1094A Teflon I'%, ,%, .250 sealed/lug term./O_ ~- gold pit. cont./ 
rear mtd. 

31·221_*- 1!1.94 Teflon IX. Yo .104 Improved/O W·hole M39012/24·0001 P·hole 
31·3376 - Teflon Uf. '12 .250 MIL·C·39012/2HI00 W·hole 
11300 - Teflon l~L -~-~- 0 X·hole ANGLE RECEPTACLES 
11325 - Teflon 1ls'. Yo .155 male contact/ 31·222 1098 Teflon '%, '%, .168 Improved/8 V·hole 

polarlzedlD_ X·hole 31·2222 1098A Teflon 'X, '%, .313 Improved/ V·hole 
_5075 - Teflon IX. 'M. .150 #3·56 fla!!.ge holes S·hole glass· improved/herm. f-l~, 78725 - Teflon I%,. ,%, .145 sealed/gold plt.cont. Y·hole 5675 535 Teflon % .150 .140dia. flange holes S·hole 
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J09 dia. 
4 holes, 

~aL
~C:ll~'"' T 
~ 21(. 

t.500¥ 
R ' 

~ 
T 

p 

PANEL RECEPTACLES (#3-56 tapped flange holes, except as noted) 

Part G/U Dimens'ons Inches M~. 
No. No. Insulation Length Flange (Sq. Notes Ho es 

31.003* 290 Rexolite 1~, '31'. R or S 
31,104 Polystyrene 1%. % .140 dla. flange holes O-hole 
31-105 - Rexolite 1~. '31'. .120 dla. flange holes R or S 
31-203* 290A Teflon 1U~ '31'. Improved R or S 
31-3377 - Teflon 1U. '31'. M IL-C-39012/22-o001 R orS 
31-817 447 Rexolite 1M. 'U. .109 dia. flange holes R or S 
31-842 Teflon 1M. 'U. R or S 
1100 928 Rexol/te 2M, % spade term. ()"hole 
2775 Teflon 1}{; 'U. turret terminal R or S 

31SO Teflon 1X % 
male recept.! 
.136 dla f1an,e holes O-hole 
turret term. 

4500 185 Rexolite 1%. % .136 dia flange holes O-hole 
135SO Teflon 1%. % turret term.! 

.136 dla flange holes O-hole 
14275 Rexolite 1Ji, % .136 dla. flange holes O-hole 
14375 Rexolite 1M. 'W. ,136 dla. flange holes O-hole 
18225 eflon ,~ '31'. printed circuit! 

.092 dia. flange holes U-hole 

la:t:=IAMPHENOL 

.040 dia 
5 holes 

$ ffi.-
-.250 

EB-+ 
W2~0 

.250 .250 
U 

STRAIGHT ADAPTERS 
Part UG/U 

Insulatior 
Adapter Dimensions, In. 

No. No. Ends Length 0.0. 

31-218* 491A Teflon plug·plug 1X U. 
31-219* 914 Teflon jack·jack 1%.. M. 
31-2218 491B Teflon plug·plug 1X U. 
8425 491 Teflon plug-plug 1X X. 
21925 - Teflon PIUg:~ Ii%" U. 
75000 - Tellon r-::, 

~. jack-jack m. 

ANGLE ADAPTERS 

31·009* 
31-209 
31·2209 

.109 dia. 
4 holes 

~ ~-
~O'VT 

EB~~I 
1-.500-/ 

s 

Notes 

improved 
improved 
Improved/beryl outer cant. 

-
-

87175 31-759 
31-220 

BULKHEAD & PANEL ADAPTERS 

UG/~ 
Dimensions, Inches 

M~. Part Insula Adapter Max.Pane 
No_ Na. tlon Ends Length 0.0. Thickness Notes Ho e 

}~:2~* 492A 
glass-
'Ieflon jack-Jack l'1S', 'W. .181 

improved/herm. 
seal P-hole 

31-2220 492B 
llass-

eflon jack-jack 1'l€. 'W. .163 
improved/herm. 
seallO ring P-hole 

31-3220 4920 
,Iass-

ellon jack-jack 1'%. 'W. .275 
improved/herm. 
seallO ring P-hole 

4525 Teflon jack-jack 1'1S', 'W; .170 - P-hole 
47000 414 Teflon jack-jack Ht 'W. .2SO panel mount R-hole 
4'7025 414A Teflon jack-jack 'W. . 260 Improved/panel mt. R-hole 

75500 - glass-
'Ieflon plug-plug 1W. ,~. .185 hermetically sealed S-hole 

TEE ADAPTERS 
,Dimensions, 

Part UG/U Insula- Adapter Inches 
No. No_ tion Ends Length D.O. Notes 

31-008* 274 Rexolite jack-Plu~~ ,-~~ ~. -
31-208l 274A Tellon jack-plug-jack 1~_ ~. improved/beryl outer cant. 
31-2208 274B Teflon jack-PIUg:j~ ~~ U. improved/beryl outer cant. 
4725 Teflon plug-plug-plug ,.J.fi~ r.~, 
17450 - Rexol/te Jack:jack-Jack- 1%, 'W. panel mt. mounting hole R 
21900 Teflon 

-----~ 'l,~ r% - plug-jack-jack -
277SO - Teflon plug-Jack-plug 1'~. M. -
33725 Teflon cable-plug-cable 1% U. RG-581 U cablel syn rubber 

clamps 

RESISTOR TERMINATED CAPS 

Part MX Insula-
Dimensions, Inches 

Chain 
No_ Na. tion Length 0.0_ Length Notes 

554 
_4700 0 (100 OHM) Rexolite 1X U. 3Y. -
, 39575 554A Teflon 1X X. 3Y. 100 ohm resistor 

356SO 0 r-- Teflon 1X X. 3Y. -
357250 Teflon 1'%. ~. - -
407500 - Rexolite 11" U. 
46650 - Teflon 1Y. ~. - 51 or 75 'ohm 1 watt resistor 

o To order Without reSistor, add 1 to part number'l to order with resistor, add 
,resistor value to part number. Y. watt 5% res star va,ues (ohms) stocked: 
47, 51, 68, 75, 82~ 91, 100, 120, 130, l~O, 180, 240, 270, 300, 470~ 510, 
560, 680, 750, 82u, 1000, 1500, 3900, 4700, 10000, 100000, 15000u. 

MALE CAPS 31'()06 

Part CW 
Dimensions, Inches 

Chain 
No. No. Length 0.0. Length Nates 

31-006 123 'W. X. 2X -
31-007 155 3U4 X. -
31-017 159 'W. X. 2X shorting male contact 

31-026* 123A ,% U. 2X improved 
31-027 155A 3U4 X. - improved 
900 '1S', X • 3Y. 

-5275 - '%.. X. - shorting male contact 
87300 - % X. 2Y. solder lug 

FEMALE CAPS 
31-210 282 'X. Y. 3 improved 
1550 - % K. - shorting female contact_ 
1750 - % X. - -

-2025 = .. - % r-4' 3Y. 
15300 ~---: X. - shorting female contact 

HOODS & ACCESSORIES 

Part 
No. 

HOODS 

MIL 
No. 

10900 J MX-195 
10925 I MX-367 
87175 I MX-195A 

NUT STRAP 

1600 

Length 
Inches Notes 

Va I RG-55, 58/U cable, square flange 
Va I RG-55, 62/ U cable square flange 
'~. I RG-55, 58, 59, 62/U cable$, plug-In 

4 holes with no. 4-40 NC·2B thds 

SHIELD GROUNDING LUG 

31-759* 
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SEC. 2100 • CONNECTORS 

Threaded Coupling RF Connectors - TNC 
TNC's were developed ·by Amphenol for 
aircraft, missile and other applications in 
which extreme vibration may be encoun
tered. The TNC threaded coupling mech
anism eliminates "rock" under vibration 
- a characteristic of bayonet coupled 
connectors such as BNC that introduces 
noise into the system and causes erratic 
performance. Other than coupling, TNC's 
are dimentionally and electrically similar 
to BNC, and have a constant impedance 
of 50 ohms. 
Their rugged mechanical construction 
makes them an excellent choice for 
applications requiring a high degree of 
vibration. 

79525 

79500 

MIL-Crimp TNC 

31·2375 

eem/1971 

ASTROplate@ Finish Available 
Amphenol's exclusive, non-tarnish finish 
is available from stock on most popular 
rf connectors. (See part numbers marked 
with :j:; others available on special order.) 
ASTROpiateilll is corrosion and abrasion 
resistant. Mates safely with silver; is 
equally solderable. To order: add suffix 
1050 to part number. 

CHARACTERISTICS 
MECHANICAL: Mating: U.·28 thread coupling. 
ALL OTHERS: Similar to BNC 
Notes: GC· Gold·plated Contact; PM· Polarized Male 
Contact; PF· Polarized Female Contact; BOC· Beryl· 
Iium Outer Contact; SW· Holes for Safety Wiring; 
H • Hermetically Sealed; FM· Front Mounting; T· 
Teflon; GT· Glass Teflon; p. Plug; J. Jack. 

50 ohm impedance· male contacts· weatherproof 

STRAIGHT PLUGS 

For RG·/ U Cable 

55,58,141,142,223 

59,62,71,140,210 

122,195. 
180 

174, 179, 187, 188 

ANGLE PLUGS 

55,58,141,142,223 

59,62,71,140,210 

No.' Ins. 

77175j T 
79050 T 
79875 T 
76175 T 
79475 T 
79525 T 
79725 T 
78625 T 
79375 T 
73475 T 

Notes 

BOC 
PF, BOC 

GC, SW, BOC 
PF, BOC 

BOC 

BOC 

Lgth. 

1Yo 
1Yo 
1}f, 
lYo 
IVa 
IVa 
IVa 
1 
1Yo 
IX, 

IVa 
1;11, 
1~, 

'Add-lOOO to part number to order connectors with 
safety wiring holes. 

STRAIGHT JACKS 

55,58,141,142,223 1% 
59,62,71,140,210 Ix..· 
lW Ix.. 

BULKHEAD JACKS (mounting hole Wl 

MOUNTING HOLES 

G.~ 
vT 

50 ohm impedance· female contacts 
non·weatherproof 
PANEL RECEPTACLES (mounting hole X) 

No. Ins. Notes 
31·2300t T GC 
78200 T GC, PM 
79650 T GC 
79750 GT GC,H 

'Gold Plated 

50 ohm impedance • non-weatherproof 
ANGLE ADAPTERS 

79~~'5 I I~S. I Adap~; Ends I 

Lgth. 
IX, 
IX, 
1%, 
% 

Lgth. 

BULKHEAD ADAPTERS (Hermetically Sealed) 
79100 I GT I JJ (Mtg Hole w>I 1'~, 

TEE ADAPTERS 
79700 I T JPJ U5, 

MALE CAPS non-weatherproof 
No. Lgth. 

78750 
55, 58, 141, 142, 223 1%. 
59,62,71,140,210 1% FEMALE CAPS 
.,..'8..,..0_....,..._..,..,.,=--,a.,_..",..~....L. ___ ....L.1_~_, 78400 '1&, 

STRAIGHT PLUGS ANGLE PLUGS 

For RG·/U MIL. No. 
~otes Cable No; M23329/ Ins. Length 

For RG·/U MIL. No. 
Cable No. M23329/ Ins. Notes Length 

55,142,223 31·2373 4·02-<l4 T GC 1~, 55,142,223 31·2381 - T GC 1;11, 
58,141 31·2367 4·01-03 T GC 1%, 58,141 31·2382 - T GC 13{, 
59,62, 140,210 31·2368 4-05 T GC 1%, 59,62,140,210 31·2383 - T GC 1;11, 
71 31·2369 - T GC 1%, 71 31·2384 - T GC 1;11, 
122 31·2371 - T GC 1%, 122 31-2386 - T GC 1;11, 
174,188 31·2315 - T GC Hh 179,187 31·2243 - T GC 1;11, 
179,1871. 31·2242 - T GC 1%, 174,188 31-2316 - T GC 13{, 
180,195 31·2370 4·06 T GC 1%, 180,195 31-2385 - T GC 1~, 
Essex 21-597 31-2372 - T GC 1%, 
or equiv. 

Essex 21·597 31-2387 - T GC 13{, 
or equiv. 

STRAIGHT JACKS BULKHEAD JACKS (mounting hole N) 

55,142,223 31·2380 4·08 T GC 1% 55,142,223 31·2388 4-14 T GC 1~, 
58,141 31·2374 4·07 T GC 1% 58,141 31-2389 4·13 T GC 1~, 

59,62,140,210 31·2375 4·11 T GC 1% 59,62,140,210 31·2390 4·17 T GC 1~, 

71 31·2376 T GC 1% 71 31·2391 T GC 1~, 

122 31·2378 T GC 1% 122 31·2393 T GC 1~, 
179,187 31·2244 T GC 1% 179,187 31·2245 T GC 1~, 
174,188 31·2317 T GC 1Y. 174,188 31·2318 T GC 1~, 
180,195 31·2377 4·12 T GC 1% 180,195 31-2392 4·18 T GC 1~, 

A 21·597 31·2379 T DC 1% Essex 21·597 31-2394 T GC 1~, 
or equiv. 

See YELLOW SECTION for Local Offices, Phones 2523 



Series UHF CHARACTERISTICS 
Series UHF are low-cost, general purpose connectors for use 
in a wide variety of lower frequency allpliaations (up to 
300 mc) where constant imnedance is not n~cess~ri1v r .. nnirpri 

. Available in small and large body sizes, they have- -a'-peak 
voltage rating of 500 volts. 

ELECTRICAL: Impedance: non-constant. Frequency. range: 0-300 MHz. Voltage 
rating: 500v. peak. 

::~~::::;::mii:n';'~~; iiiiiiiiii iiiiiiti. ieiiuli: -6i=j= iu :;;':;=rj ftt:~uiii:e ilnti poiy· 
styrene: -67°F to 185°F; mica-filled Bakelite: -67°F to 300°F. Non-weather
proof, except as noted. 

While most UHF connectors have conventional solder-type 
cable affixment, Quick-Crimp UHF feature Amphenol's patent
ed hex crimp design which permits faster, easier and more 
reliable assembly. 

MECHANICAL: Mating: %-24 thrd. coupling (small body), 1-20 thrd. coupling 
(large body). Cable afflxment: braid solder, Quick Crimp or Solderless. 

MATERIAL: Contacts: male: brass; female: beryllium copper. Bodies: die cast 
zinc or brass. Plating: .0002" silver min. Insulators: Teflon, Rexolite, poly-The 83-850 and 83-851 plugs eliminate one or both of two 

common soldering operations in assembly. The 83-850 has 
completely solderless braid and contact assembly; the 83-851 
has solderless braid assembly. 

styrene or mica-filled Bakelite. ' 

OTHER DATA: small and large body types do not intermate. UHf connectors 
ordered will be small size body unless large Is specified. 

83-ISP 

83·11 

83·877 

.. , \~ 

~ 

ASTROplate® Finish Available 
Amphenol's exclusive, new non-tarnish finish is available from Distributor stock on all of our 
most popular rf connectors. (See part numbers marked with.:I:; other numbers are available. on 
special order). ASTROplateC!ll is 'corrosion, heat and abrasion resistant. Mates with silver without 
danger of galvanic reaction; has equal solderability to silver's. To order: add suffix 1050 to part 
numbers indicated below. 

non-constant impedance • male contacts 
non-weatherproof 
small body, except as noted 

STRAIGHT PLUGS 

For RG-/U Cable MIL No. No. Ins. Notes Lgth. 

8,9,11,13, PL·259 
63,87,149, PL-259 
213,214.216, PL-259A 
225 PL-259A 

-
-

8, II, 149, 21 
11,149 
17.218 

-
34 UG-358/U 
55,142,223 -
58,141 UG-203/U 

-
59,62,71, UG-ll1/U 
140,210 -

small body 

ANGLE PLUGS 
For RG-/U Cable MIL No. 

8,9,1113,63l -
87,149,213&1 
214,216,22 -

83-822 ; 
83-ISP * 
83-756 
83-ISPN * 
83-ISP-1002 
83-851 
83-87 
83-850 
83-86 
10450 
83-21SP 
83-90 
83-776 
83-89 
83-750* 
83-88 

No. 

83-67 

83-59 

non-constant impedance 
female contact • non-weatherproof 
small body, except as noted 

PANEL RECEPTACLES 

T lY. 
FB iy.-
T lU. 
FB lU. 
FB lY. 
FB SBC I43&. 
B QC 12%. 
FB SC, SBC 1'9{. 
T 2Ye 
R 2Ye 
FB LB, W 1'~. 
B QC 12%. 
FB IX. 
B QC 12%. 
FB l'U. 
B QC 12%. 

Ins. Notes Lgth. 

T 1% 

PST 1% 

MIL No. No. Ins. Notes Lgth. 

SO-239 83-1R * FB 1U. 
SO-239A 83-798 * T lU. 
UG-357/U 83-21R FB LB 1~ 

- 83-716 C Pressurized 1~. 

- 83-876 B 1U. 
- 83-878* Single Hole 

small body 

BULKHEAD RECEPTACLES 

UG-266/U 4575 R Pressurized 1'~2 
- 83-875 R, T FM 1~2 

- 74525 GT H, RM 1'~. 

- 83-875-1002 RT FM I%. 

ASTRO late finish available add ·1050 to part numD4 * p ® .' er. 

non-constant impedance • non-weatherproof 
small body, except as noted 
adapter ends are Jack-Jack 
STRAIGHT ADAPTERS 
UG-/U No_ Na. Ins. Notes 

224 29500 R 
PL-258 83-1H PST 
360 83-211 PST LB 
363 83·1F+ PST 

- 11850 T 
- 13725 T 

- 83~877* - Plug/Plug 

small body 
ANGLE ADAPTERS 

Lgth. 

1% 
lYe 
lYe 
2 
lYe 
1% 
-

MIL No. No. Ins. Adapter Ends Lgth. 

M-359A 83-58 PST lP 
UG-646/U 83-1AP* PST Pl 

small body 
TEE ADAPTERS 

PST 1 lPl 

small body 
REDUCING ·ADAPTERS 
For RG-/U Cable UG-/U No. 

55,58,141,142 175 
59,62,71, 
140,210 

176 

non-weatherproof • small body 
HOODS 
For RG-/U Cable MILNo. 

8,9,10,11,12, MX-543 
63,79,87,115, UG-I06/U 
149,213,215 UG-372/U 
58,141 UG-l77/U 
55, 59, 140, 142, 223 MX-539 

weatherproof • small body 
MALE CAPS 

No. 

83-1AC * 

FEMALE CAPS 
83-1BC 

non-weatherproof· male contact 
BINDING POST 

UG-/U No. 

332 

No_ 

83-185 * 
83-168 * 

No. 

5475 

83-1H * 
83-lHP 
83-765 
5375 

Length 

1~2 
l%a 

Length 

1 
1 

Lgth. 

1 

% 
V. 
% 

1 

Length 

IV. 

NOTES: B - Bakelite; C - Ceramic; FB - Filled Bakelite: FM - Freint Mounted; G - Glass;H - Hermetic Sealed; J - lack; LB - Large Body; P - Plug: PST-
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SEC. 2100 • CONNECTORS 

(B~=~rIAMPHENOL 

Series C CHARACTERISTICS 
Constant SO-ohm impedance C series connectors are design
matched to SO-ohm cables. They may be used with 75-ohm 
cable, at lower frequencies (below 300 MHz) where the con
nector introduces no serious mismatch. Standard connectors 
have a peak voltage rating of 1500 volts and provide low SWR 
up to 10 GHz; 4000-volt units are also available with good 
performance up to 2 GHz. The improved cable clamp provides 
excellent cable grip and weatherproof seal with a minimum of 
cable indentation; it utilizes a "V" groove split silicone rubber 
gasket and peaked braid clam. Accessory Clamping Adapter Kits 
are available for metal jacketed cables (AK). For armored cables, 
see armor clamp (AC). 

ASTROplate@ finish available, add -1050 to part number. 

ELECTRICAL: Impedance: 50 ohm constant. Frequency Range: 0-10 GHz, 1,5~" 
volt type; 0-2 GHx, 4,000 volt type. Voltage Rating: 1,500 volts peak
standard; 4,000 volts peak as noted. Dielectric Withstanding Voltage: 3,000 
volts RMS, 1,500 volt type; 6,000 volts RMS, 4,000 volt type. SWR: 1.25. 
ENVIRONMENTAL, Thermal Limits: -67° to 390°F (-550 to 199°C). Weather· 
proof: except as noted, all C Series connectors are Weatherproof. HermetiC 
Seals: pass helium leak test of 2x10-' cc/sec. Pressurized: compression seal. 
MECHANICAL: Mating: 2-stud bay net lock. Cable Affixment: Improved: screw
thread nut and braid clamp. 
MATERIAL: Contacts: male: brass; female and outer: beryllium copper. Other 
Metal Parts: brass. Plating: .0002" silver min. Insulators: Teflon, glass
Teflon (herm. sealed). Weatherproof Gaskets: silicone rubber. 
MILITARY SPECIFICATIONS: Meet applicable sections of MIL-C-3989. 

50 ohm impedance· male contacts 
weatherproof 

STRAIGHT PLUGS 

UG·/U 
For RG·/ U Cable No. No. Ins. 

5,21,143, 626A 8002!; T 
212,222 
8,9,87,213, 573A 82-530 T 
214,225 573B 28650 T 

Notes Lght. 

1'u. 

AK 1'u. 
AK 1'J(. 

628A 82-532 T 4000. AK 1% 
79150 T 4000' 1% 

10,12,116, 943A 82-538 T AC. AK 2Ye 
215,227 
14,217 707A 82-533 
17,218 708A 80075 
55,58,141, 709A 82-534 
142,223 
59,62,71, - 81650 
140,210 80375 

627A 82-548 
63,114 - 80300 
117,118 711A 80200 . Polarozed Female Contact 

ANGLE PLUGS 
8,9,87,213, 
214,225 
55,58,141 
142,223 

T 
T 
T 

T 4000 
T 4000 
T 

T 
T 

female contacts· 50 ohm impedance 
weatherproof 

PANEL RECEPTACLES 
UG-/U No. No. Ins. Notes 

568 82-504 T 
82275 T 

1~, 

2%, 
1% 

1~, 

1~6 
l')b 
1'J(. 
2%, 

Lgth. 

BULKHEAD RECEPTACLES (rear mtd ) 
569 82-505 T 
634 82-515 T 4000 
705 82-511 GT Hermetic 
706 82125 T Front Mt. 

male contact· weatherproof 
RESISTOR TERMINATED CAP 

H~. 
1~, 
Uf, 
1%. 

MX No. Length 

• Add resistor value (ohms) to part no. when ordering: 
47, 51, 75, 82, 91, 100, 120, 130, ISO, 180, 240, 
270, 300, 470, 510, 560, 680, 750, 820, 1000, 1500, 
3900, 4700, 10000, 150000_ 

MALE CAPS weatherproof 

1142 I 82-512 
83675 

FEMALE CAPS 

1143 I 82·513 
83700 

5J(. 

STRAIGHT JACKS 
UG-/U 

For RG-/ U Cable No. No. Ins. 
8,9,87,213, 
214,225 

572 82-503 T 

-- 81575 -T-55,58,141, -
142,223 
59,62,71, 
140,210 

- 81550 -r 

BULKHEAD JACKS (Rear Mtd ) 
8,9,87,213, 570 82-502 T 
214,225 570A 82-614 T 

632 82-521 T 
10,12,116, 
215,227 

937 82-522 T 

55,58,141, 704 81175 T 
142 704A 74475 T 

- 81425 gT 
- 81400 T 

59,62,71, - 81600 T 
140,210 

PANEL JACKS (rear mtd) 
8,9,87,213, 571 82-S01 T 
214,225 
10,12,116, 
215,227 

938 82-523 T 

- 81275 T 
55,58,141, - 74675 T 
142 - 81150 T 
59,62,71, 
140,210 

- 81100 T 

50 ohm impedance· weatherproof 

STRAIGHT ADAPTERS 
Adapter 

UG-/U No. No. Ins. Ends 
642A 83150 T pp 
643 82-514 T JJ 

Notes 

----

,------

AK 

14000, AK 

Ft. Mt. 
Herm. 

FI.Mt., 
4000 

AK 

AC,AK 

FI.Mt. 

Ft.Mt. 

Notes 

Non-W 

ANGLE ADAPTERS (Non·weatherproof) 

Lght. 
I'M, 

m-
fm-

1'%. 
1'%, 
1')1, 
2 

lYe 
IlYe 

1% 
IX 
1'%. 

1'%. 

2 

--
2 
IX 
lYe 
~ 

Lgth. 
I'1€. 
1%. 

567A I 82-535 T I JP I Non.WI 1% 

566A 
2% 

BULKHEAD ADAPTERS (Hermetic Sealed) 

7~ I :~: I ~~ 1 ~~ 140001 !~: 
weatherproof· improved N type 
ARMOR CLAMPS 

For RG·/U Cable MX No. 

10,12,79,116,215,227 1286 
18,219 1441 
74,224 1462 

HOODS non-weatherproof 

No. Length 

82-517 lYe 
92100 1% 
16850 1;1(, 

82-530 

82-50~ 

82-505 

__ M_X_NO_'_1-_8_; __ :_~0_-II_N_:_S -I_L_e_~;:.gt_h_ 82-517 

82-503 

82-504 

82-514 

82-510 

• Shorting Male Contact 
•• Shorting Female Contact 
Polystyrene; QC - Quick Crimp; .R - Rexolite; RM - Rear Mounted; SBC - Solderless Braid Clamp; SC - Solderless Contact; T - Teflorii W - weatherproof. 
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Series N 
Mediunl-size, weatht!rproof. threaded cOlJplinr U!!!t~ th!:!.! !!~ay 
be used in systems up to microwave. This series was the orig
inal microwave connector developed during World War II and 
SWR is consistently low across this broad frequency spectrum. 
A vailable in Regular, Improved and Improved/ Captivated 
Contact constructions and have the MIL-Crimp/MlL-Clamp 
designs to MIL-C-390l2. For further information, request 
Coaxial Connectors Catalog CC-7, or contact your distributor. 

ASTROplate® Finish Available 
Amphenol's exclusive, non-tarnish finish is available from stock 
on most popular rf connectors. (See part numbers marked with *; 
others available on special order.) ASTROplate® is corrosion 
and abrasion and heat resistant. Mates safely with silver; has 
equal solderability. To order: add suffix 1050 to part number. 

CHARACTERISTICS 
ELECTRICAL: Impedance: as noted, 50 or 70 ohms. Freguency Range: 0·11 GHz. 
Voltage Rating: 1,500 volts peak. Dielectric Withstanding Voltage: 2,500 volts 
rms. SWR: MIL-Crimp/MIL·Clamp: 1-15 (solder) 1.35 per spec; others; 1.25. 
Other: contact resistance 1.0 mv, RF leakage -90db, insertion loss .15 db, 
insulation resistance 5,000 megohms. . 

ENVIRONMENTAL: Thermal Limits: Tellon: -67°F to 390°F (-55° to . 199°C); 
Rexolite: -67°F to 185°F (-55° to 85°C). Weatherproof: all Series N with gas· 
kets are weatherproof. Hermetic Seals: pass helium leak test of 2 x 10.8 ccl sec. 
Pressurized: compression seal. Shock: MIL·Std. 202 method 202. Vibration: Mll
Std. 202 method 204 (test condo B). Moisture Resistance: Mil-Std. 202 method 
106. Corrosion: Mil-Std. 202 method 101 (test condo B); Temperature: MIL·Std. 
202 method 102 (test condo C). Altitude: Mil-Std. 202 method 105 (test cond_ C). 

MECHANICAL: Mating: 5/8-24 threaded coupling. Cable Alfixment (Braid or 
Jacket): MIL-Crimp: hex crimp; all others: screw-thread nut and braid clamp. 

MIL-Crimp N 

82-340 

82-343 

82-337 

82-346 

weatherproof· captivated center contact 
50 ohms impedance • male contacts 

STRAIGHT PLUGS 
For RG-/U Part MIL. No. UG-/U 

Cable No. M39012j No_ ns. Lgth. 
5,21,143,212,222 82-4341 01-0016 T I'%. 
8,213 82-4340 01-0017 _. T 1,%. 
9,214 82·4332 OI·OOIS - T 1'1>" 
11,149 82-342 - 1695 T 1'Ji,. 
55,142,223 82-5370 - - T 1'Ji,. 
58,141 82-5375 - - T 1",," 
59,62,71,140,210 82-5380 - - T 'Ji,. 

ANGLE PLUGS 
5,21,143,212,222 82-5350 - - T I", 
8,213 82-4349 05-0004 -. T 1", 
9,214 82-4336 05·0005 - T I", 
11,149 82-5351 - - T I", 
55,142,223 82'5374 - - T I", 
58,141 82-5379 - - T 1", 

female contacts 
STRAIGHT JACKS 
5,21,143,212,222 82·338 

02-0020 
1687 T I", 

8,213 82-4337 - T 1'~, 
9,214 82-4333 02-0021 - T I'~, 
11,149 82-339 - 1694 T I", 
55,142,223 82-5371 - - T 1", 
58,141 82-5376 - - T 1", 

PANEL JACKS (mounting hole Tl 
5,21,143,212,222 82-344 1696 T 1", 
8,213 82-4343 02-0028 - T 1'%, 
9,214 82-4334 02-0029 - T 1'%, 
11,1-19 82-5345 - - T 1", 
55,142,223 82-5372 - - T 1!{, 
58,141 82-5377 - - T 1"'6 

BULKHEAD JACKS (mounting hole U) 
5,21,143,212,222 82-347 1699 T 12%, 
8,213' 82-4346 03·0014 -- T I'~ 
9,214 82-4335 03-0015 - T I'%,. 
11,149 82-348 - 1706 T 1'%, 
55,142,223 82-5373 - - T 2~2 
58,141 82·5378 - - T 2%2 

MOUNTING HOLES 

U 

.099 dia 
4 holes 

Ea EaT 8.562 

~562~L 
W 

Cable Alfixment (Center Conductor): MIL-Crimp/MIL-Clamp: 4 indent crirhp, hex 
crimp or solder. All others: solder. Captivated Contact: all MIL-Crimp/MIL-Clamp; 
others, where specified. Cable Retention: MIL-Crimp/MIL-Clamp 90-120 Ibs. (70 
lb. per MIL·Spec). All others 30·70 Ibs. 

MATERIAL: Contacts: male: brass; female: MIL-Crimp/MIL-Clamp phosphor 
bronze; all others: beryllium copper; Outer: MIL-Crimp/MIL-Clamp. Improved 
phosphor bronze, all others: brass or phosphor bronze. Other Metal Parts: brass. 
Plating: center contacts, MIL-Crimp/ MIL-Clamp: .0001" gold over .0001" copper, 
ali other: .0002" silver. Insulators: Teflon (all MIL-Crimp/ MIL-Clamp) Rexolite, 
glass-Teflon (herm. seal). Weatherproof Gaskets: silicone rubber (all MIL-Clamp) 
synthetic rubber. Crimp Ferrule: copper. 

MILITARY SPECIFICATIONS: MIL-Crimp: MIL-C-39012A Category C. MIL-Clamp 
& UG-Clamp: MIL-C-39012A Category A. All othe,.: MIL·C·71S wherp. applicable. 

MIL-Clamp N 
weatherproof· captivated center contact 
50 ohm impedance· male contacts 

32·364 

STRAIGHT PLUGS 
For RG-/U Part 

Cable No. 
5,21,143,212,222 82-354 
8,9,213,214 82-352 

82-352-1 
8, 9,213,214,225 82-4352-1 

82-4352 
11,13,149,216 82-5355 
55,58, 141, 142, 223 82-5381 
59,62,71, 140,210 82-5386 

ANGLE PLUGS 
5,21,143,212,222 82·5361 
8,9,213, 214 82-357 
8,9,87,213,214,225 82-4357 
11,13,149,216 82-5353 
55,58, 141,142,223 82-5385 

female contacts 
STRAIGHT JACKS 
5,21,143,212,222 82-358 
8,9,213,214 82-356 

82-356-1 
8,9,87,213,214,225 82-4356-1 

82-4356 
11,13,149,216 82-5359 
55,58,141,142,223 82-5382 

MIL_ No. 
M39012/ 

-
01·0005 
01-0002 
01-0002 
01-0005 

-
-
-

-
05-0001 
05-0001 

-
-

02-0003 
02·0002 
02-0002 
02-0003 

--
PANEL JACKS (mounting hole T) 
5,21,143,212,222 82·362 -
8,9,213,214 82-360 02-0006 

82-360-1 02-0005 
8,9,87,213,214,225 82-4360-1 02-0005 

82·4360 02-0006 
11,13,149,216 82-5363 -
55,58, 141, 142, 223 82-5383 -

UG·/U 
No_ 
18F 
--

UG-Clamp 
UG-Clamp 

--
-

-
UG-Clamp 

--

20F 
--

UG-Clamp 
UG-Clamp 

--

19F 
-
-

UG·Clamp 
UG-Clamp 

--
BULKHEAD JACKS (mounting hole Ul 
5,21,143,212,222 82-366 1590 
8,9,213,214 82-364 03-0002 -
8,9,87,213,214,225 82-4364 03-0002 UG-Clamp 
11,13, 149, 216 82·5365 - -
55,58,141,142,223 82-5384 - -

Ins. 
T 
T 

t 
T 
T 
T 
T 

r 
T 
T 
T 
T 

T 
T 
T 
T 
T 
T 
T 

T 
T 
T 
T 
T 
T 
T 

T 
T 
T 
T 
T 

Lgth_ 

I ~:~! 
1'%. 
I'%', 
13~ 
,%, 

1,%. 
1,%, 

11/2 
1'12 
1'%. 
1'12 
1'12 

Pis 
F/8 
F/8 

J3~'" 13%4 
F/8 
F/8 

1'%, 
1'%, 
1'%, 
I'%. 
l'%. 
11~2 
1'%, 

1'~ 
1')(. 
1'%. 
1'Ji,. 
1')(. , 

SER I ES N CONTI NUED 
NOTES: AC - Armored Clamp: AK:- Adapter Kit, CC - Captivated Contact; FM - Front Mounted, I - Improved Construction; SW - Safety Wire Holes; H - Hermetic 
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Standard Type N ANGLE PLUGS CONTINUED 

FDr RG-/U UG-/U Part Imp. 
Cable No_ ND. Ohms. Ins. NDtes Lgth. 

55,58,141, - 18750 50 T 1% 
142 _.- ---
59,62,71, - 19250 50 T 1% 

.140,210 

female contacts· weatherproof 

STRAIGHT JACKS 

82-86 5,21,143, 20 42000 50 R 2 
212,222 20B 82-88 50 T 1'~. 

20e 82-210 50 T I 1",. 
200 82-3210 50 T 

j--r-w.-
13575 6 92A 7700 70 T 1% 

- 91225 75 T I 1",-;-
·-li, 9, 213, 214 23 48000 50 R Non·W 2 
8,9,87,213, I~ ~~OO __ 50 -ii _!l",-
214,225 23B 82-63 50 T 1'~. 

23C- 112-"94 - 50 T - r-·· . lijf.-I 
230 82-209 50 T 

1---~ 
23E 82-3209 50 T I 1",; 
1186 82-313 50 T j--CC --u{~ _ .. --

T I:AC- 2i,;t" 10,12,116, 940A 82-212 50 
215,227 940B 82-3212 50 T I, AC 2J4 
11,13,149, 95A 82-89 70 T l'~. 
216 
17 - 14850· 50 i 2;!f. 

male contacts· weatherproof 

STRAIGHT PLUGS 

55,58,141 - 35000 50 R --- 1'~. 
142 - 35025 50 T I W. --- r-602 36500- 1%-59,62,71, 50 R 
140,210 

FDr RG·/U UG·/U Part \,Imp. 
Cable ND. ND. Ohms. ns NDtes Lgth. 

5,21,143 18 3400 50 R Non~~ 2 
212,222 18B 82-86 50 T 'Wa-

18C 82-203 50 T I IV, 

PANEL JACKS (mounting hole n 
5,21,143, 19 3500 50 R 2 
212,222 19B 82-87 50 T 1'~. 

180 82·3203 50 T I,SW 1V, 
6 91A 7200 70 T 1% 

-~ 19C 82-207 50 T lU. - r-_--
82-3207 50 T I 1",. 190 

8,9,213,21 21 3900 50 R 2 6 93A 7800 70 T 1% 
8,9,87,21.3, 21B 82·61* 50 T AK 1% 
214,225 21C 82-96 50 T AK 1% 

S, 9, 87, 213, 22B 82-62 50 T 1'~. 
214,225 22C 82-95 50 T 1';!f._ 

210 82-202* 50 T I, SW,AK IV, 220 82-208 50 T lU. 
21E 82-3202 50 T I, SW, AK IV, 22E 50 T I 1",. 

1185 82-312 50 T I, ce, AK IV, 1187 82-314 50 T I, ce lU. 
1185A 82-3312 ~O T .I~Q.C~ IV, 

10,12,116, 941A 82-204 50 T I, AC, AK 2}{ 
10,12,116, 935A 82-211 50 .T I 2J4 
215,227 935B 82-3211 50 T I 2J4 

215,227 941B 82-3204 50 T I, Ae, AK 2Ye 
11,13.149, 94A 82-84 70 T AK- fY.-
216 - 91150 75 T I IV, 

14,217 204A 82-105 50 R 
-- -2~-

204C 82-214 50 T I 1'~2 
17;-2~- 167A 82-104 50 T 

----- 2%'-
1670 82-215 50 T I, SW 2Ye-

11,13,149, 96A 82-90 70 T 1'~. 
216 ---------- .- _.- --
55,58,141, 1052 36000 50 R l'~. 
142 
55,58,141, 1095A ~6250 50 T I IV, 
142,223 ---

~ 59,62,71, 593 t!.5500 50 R 
140,210 --=-fl5550 70 T 1'~. 

167F 82-3215 0 T I, SW 2Ye 
---.-

91250 70 T I IV, -
18,219 982 92125 50 T I 3 
55,58,141, 188 23250 50 R Non-W 1% 
142 536 34000* 50 R 

.- 2-Ye BULKHEAD JACKS (mounting hole U) 

536B 24025* 50 T I 1% 
35 - ,,2-113 0 T 2%-
59,62,71, 603 34500 50 R 1% 
140, 210 603A 34525 50 T I 1% 

5,21,143, 159B 15550 50 T I 1% 
212,222 

-ii, 9,87,213, 160A 82-67 50 T 1'~. 
214,225 160B 82-93 50 T l'~. 

- 34750 70 T I 1% 1600 91025 50 T I 1% 

- 91300 70 T I 
-- 1% - 8,9,213,214 - 23025 50 gT H 2%. 

63,114 1003 12400 pO T 1% 55,58,141, 556 35250 50 T 1'~. 
142 

ANGLE PLUGS 50 -T 55,58,141, 556B 35275 I 14)(., 
142,223 

5,21,143, - 15950 50 T I 1% 
212,222 rw.-8, 9, 87, 213, 594A 15425 50 T 
214,225 - 82-326 50 T I, cc 11%4-

- 82-835 50 T lU. 

59,62,71, - 18250 50 R 1:% 
140,210 

male • male contact • weatherproof 

- 6875 50 T 
-~ 

1% 
- 15975 50 i ~-

11,13,149, - 17025 70 T 
--%-

216 

PANEL RECEPTACLES (mounting hole V) 

UG·/U No. Part No. mp. Ohms Ins. Notes Lgth. 
49000 50 R FM 1%. 

Sealed; P - Pressurized; SMC - Shorting Male Contact; SFC - Shorting Female Contact. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

SEC. 2100 • CONNECTORS 

PANEL RECEPTACLES (mounting hole n 
female • female contacts • weatherproof 

UG·/U No. PartNo mp. Ohms Ins. Notes Lgth. 
58 82-24* 50 T 1%4 

-:-5~ 82:9H 50 T 1%4 
- 82-368 50 T M39012/ W .. 

04-0002 
231 2750 50 R RG-58/U 1% 
- 82-112L 70 T 1%4 
- 9575 I 50 T (MtgHoleW) lU-. 

BULKHEAD RECEPTACLES (mtg hole U) 
680 82-811 50 GT H, FM 1'U-. 
- 82-369 50 G M39012/ 1'%4 

04-0001 
- 13275 50 gT H,FM 1% 
- 31150 50 T W, FM 1'%. 

- 19550 50 GT H, FM UI'. 

ANGLE RECEPTACLES (mounting hole V) 

997 A I 8975 I 50 I T I I Ill'. 
- 23775 50 T lU. 

weatherproof 

STRAIGHT ADAPTERS 
Part Imp. 

UG·/U No. No. Ohms. Ins. Nates 
Adapter 

Ends Lgth. 

29 15000 50 ~- JJ 1% -- ---- 1---- -oil 1%" 29A r-~2-65 50 T 

y~~ ~?-191_ 50 T JJ 1% 
50 r-r .... --.--

PP 1'%. 57A 45250 1--
57B 82-100; -~ T PP I'%, 

T -
PP 1'%;-- 17075 70 

70 
-T-· - -- -" 

JJ 1% - 21650 

BULKHEAD ADAPTERS (mounting hole U) 
30 82-66 50 R P JJ 1% 

--30e- . f-82:20i-50--G-- 11'"- --JT 1% 
300- r-iilipo-- 1--50 r---c; -~ --iT fi)~; 

____ . 8~:8-t~ I--~o _ T P -l,!,- IlL 
- 90950 50 G H JJ l'U. 

EXCEPTION: 82-201 mounts in .630 dla. hole. 

TEE ADAPTERS 
28A 82-99 50 T JJJ 1% 
107 4800 50 R -~ 3 
107A 82-36 

--
50 T 

2-- --
JPJ 

82-102 50 
- --T 

__ JP:_ 1% 107B ---- ---- 1--,--- I! - --- 3U;-- 4850 50 PPP 

CROSS ADAPTERS 
I 17125 \ 50 T JJJJ \2J4 

weatherproof 

MALE CAPS 
MX No. Part No. Notes Length 

913 82-106* ~ 
- 922-5-- ----- U. 

----__=_ - '--1:iiOci-- f-SMC-- - - '%-, ------=--- 18575 - -. r----:- ----I--U~ 

FEMALE CAPS 

non-weatherproof 

ARMOR CLAMPS 
For RG·/U Part 

Cable MX No. No. Notes Lgth. 
10,12,79, 564 82-48 'N or HN Ys 
116,215, 82-109 Nor HN· 1----

564A U(. 
227 

25:OOIT 82-351i- --,- 1-----
lYe 

18,219 25-0014 99175 I 1% 
74,224 '"]:6850 . -~ 1-----7" --

1462 1'1\. 
t See note on ASTROplate(!\) Finish 
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PASSIVE COMPONENTS I MATERIALS I HARDWARE 

,----,AM PHENOL 

Series 131 Precision 7mm Connectors TWO DISTINCTLY DIFFERENT LINES 

- APC-7 'with sexless coupling 

1-- .. a ---+-I OVERALL LENGrHWITH RING 
IN EXTENDED POSITION. 
AIR LINE SHOWN FOR REFERENCE ONLY.· 

APC-7. Precision SO-ohm connector for use with 7mm (inner diameter of 
outer conductor) rigid air line and semi-rigid (ALJAK) coaxial cable. 

Sexless coupling permits interconnection of any two APC-7's. Identical 
plane of electrical and mechanical contact permits accurate determination 
of the electrical length of a mated pair or of an air line assembly with a 
connector at each end. All components held captive. 

Connectors packaged in pairs in protective wooden box; assembly 
instructions and certified SWR test report included with each pair. 

Specially designed for microwave and precision test equipment - Com
ponent manufacturers now using APC-7 fittings include: Alford, Alfred, 
EG&G, Hewlett-Packard, Maury Microwave, Microlab/FXR, Narda, PRO, 
Rantec, and Weinschel Engineering. 
sw.~ ConnKtclf p.'rs .re tested .net Ctlrtlhd to hII". • SWR leu th.n the limit shown by the klllowlni CUM: 

1.040 
I .... 

I .... 

1.015 

I.tIl15 ., .... 
• • 
fRfQUENC'(I~ 

-
~'CIFlCATION LIMIT --- --

--.....- ./ , -
AVERAGE SWR 

I. 12 14 16 17 

F;;: M 
FLI~ l~ 

j~ 
..... _ .. ~ .j d 

11 118 fn 
.'1' 

APC-7 components. Both connectors are identical and completely sexless. 

CHARACTERISTICS (TYPICAL) 
~'-ECT~!C!'.!, {f::- ~:t=~ ;:;:!i}; :wiii':Aii~ii 5Q ui-IIII ±u., ur-m5. rrequem:, H8nge: 
0-18 GHz. SWR: 1.039 max. to 18 GHz. Insertion lass (In db): < 7 x 10.3 V Freq. 
GHz (example: 0.028 db at 16.0' GHz). RF Leakage, < signal inside coaxial line 
by ratio> 120 dbA. Electrical length:' 0.723 ±0.001 Inches (1.836 ±.00254 cm). 
Contact Resistance: Inner: < 1.0 mllllohm, outer: < 0.1 mililohm. 
A RF leakage: Until- satisfactory test methods are developed, the maximum fre-

quency of measurement is limited to 6.0 GHz. 
ENVIRONMENTAL: Thermal Limits: storage: -670 to 158°F (-550 to 700 C) 
Jperating: 55° to 91°F (130 to 33°C). Humidity: 20 to 80% RH. Pressure: 590 to 
780 mm Hg. MECHANICAL: Mating: sexless, coplanar by means of threaded ring 
housed within coupling nut. Life: > 5000 connect/disconnect operations. 
MATERIAL: Coupling Mechanism: stainless steel. Body: gold plated beryllium 
copper. Center Contact: gold plated beryllium copper. Bead Assembly: Rexollte 
Insulation. 

APC·7 
(,Jfl' max. dll.) (b) 

Maximum SWR L~h. 
Far use with far a mated pair Part No. (In. (a) 

7mm Air Line 1.039 to 18 GHz 131-1050 "n. 
131-182 (.325 dia. semi-rigid Aljak) 1.10 to 12.4 GHz 131-1019 1~ 

.250 dia. Cujak cable 1.10 to 12.4 GHZ} 131-10020 1·U. 1.13 to 18 GHz 
Crimp 131-1031 ~. 

RG-214/U 1.15 to 12.4 GHz 
Clamp 131-1032 2'X. 

TOOL KIT 131·2025 
For disassembly; assembly to air line. Contains collet extractor, spanner 
wrench, torque wrench & line wrench. 

APC-7S components. Center contact, sexless; female threads on Jack; 
male coupling ring on Plug. 

- APC-7S Economy Family WITH JACK AND PLUG COUPLING 

APC-7S, the newest addition to Am henol's ~ I -1 ~ I 
expanding preciSion connector fami& was t .• t I~ 
created to meet the need for an economical but b 
equally reliable precision connector. Except for Jj 
the coupling mechanism all other characteristics 
are identical to APC-7. Performance is equal, 
yet APC-7S costs almost two-thirds less than the 
original precision 7mm connector. APC·7S plug a ~. 

CHARACTERISTICS (Same as APC-7) except:) 131-1064 -,,: I 
MECHANICAL: Mating: iU.-24 threaded coupling. 
APC-7S plus and iacks also mate with APC-7 con
nectors. MATERIAL: Same as APC-7 except: Coupling 
nut: nickel plated brass. 

Plugs (1;1(." max. dla.) (b) Jac~ ('X." max. dia.) (b) 

For use with 

7mm Air Line 

131-182 (.325 dia. semi-rigid Aliak) 

.250 dia. Cujak cable 

Maximum SWR 
for a mated pair 

1.039 to 18 GHz 

1.10 to 12.4 GHz 

1.10 to 12.4 GHZ} 
1.13 to 18 GHz 

RG-214/U 1 150 to 12 4 GHz Crimp . . Clamp 

PANEL RECEPTACLES 

Maximum SWR 
Configuration for a mated pair Part No_ 

Plug 1.039 to 18 GHz 131-1092 
Jack 1.039 to 18 GHz 13i-l093 

Part No. 

131-1064 

131-1060 

131-10024 

131-1068 
131-1072 

a 

'1{. 
K. 

Lgth. Lgth. 
(in.) (a) Part No. (In.)(a) 

'Jf. 131-1066 'K. 
1')(, 131-1062 1'%_ 

11K. 131-10025 2~, 

2~ 131-1070 2~, 
2'%, 131-1073 21Ji'. 

Dimensions 

b c 

lK. 'Jf. 
lK. 'Jf. 

mIg. ,-t-, ,r-.120 dia. 

hole + ..L+~ to 
2 holes 

dims. " + ~ L d~a;eter dependent 
upon installation 
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SEC. 2100 • CONNECTORS 

B~:~~RIAMPHENOL 

Series Precision N Connectors - APC-N 
APC-N, 50·ohm connectors. Use· interchangeably with 
APe·7; mate with all other type N's. Their excellent 
electrical performance will make them an "Industry 
standard" for future equipment. SWR for mated pairs: 
only 1.06 through 12 GHz; 1.08 through 18 GHz. 

CHARACTERISTICS (TYPICAL) 
ELECTRICAL (for mated pair APC·N connectors). 1m· 
pedanee: 50 ohm ±0.2 ohms. Frequency Range: 0·18 
GHz. SWR: 1.08 max. to 18 GHz. Insertion Loss (in db): . < 3 x 10-' V Freq. GHz. RF Leakage: < signal inside 
coaxial line by ratio > 90 db .... Contact Resistance: 
inner: < 1.0 milliohm; outer: < 1.1 mililohm. 131-10005 

131-10004 

1.060 

1.050 --
1.040 

1.050 

Loze 1--

1.010 

'" ~ 1.000 o 

_ .. -... r-

1-
.--f-' 

V 
~ .. - f---

1/ 

frequency GHz 

AMPHENOl 1 
SPEOF1CATION 
LIMIT 

.~ I 1-. 
f-"'"I I-- . 1 

--- - --f-
.- __ oj' -

.-

V 

-
r-

~-

~ ._. 

f?'" ~ 
r-- .. -

1--

10 

~ 

-'-R 
AVERAGE sw. 

fl '-1 -1 
12 13 

... RF Leakage: Until satisfactory test methods are de· 
ri~Yfeedd't~h~.omWz~um frequency of measurement is 

ENVIRONMENTAL: Thermal Limits: storage: -67· 
158°F (-55· 70°C); operating: 55· 91°F (13· 33°C). 

Humidity: 20 to 80% RH. Pressure: 590 to 780 mm Hg. 
MECHANICAL: Mating: %·24 threaded couplln~. Mating 
dimensions are MIL·C·39012 Class II nom mal with 
tighter tolerances. The Apc·N mates with all existing 
Type N connectors including MIL·C·7l. 
MATERIAL: Body and Coupling Nut: stainless steel. 
Center Contacts: gold plated beryllium copper. Bead 
Assembly: Rexolite Insulation. 

APe·N 
Plugs ('~6" max. dia.) (b) JackS (W' max. dia.) (b) Panel Jacks (1" sq. fl.) 

ffi ffiT 
Maximum SWR Lgth. Lgth. Lgth. 

8 "I 
For use with for a mated pair Part No. (in.)(a) Part No. (in.)(a) Part No. (In.)(a) 
7mm Air line 1.08 to 18 GHz 131·10003 1"- 131·10004 1~, - -
131·182 {.325 dia. 
semi·rigid Aljak 1.125 to 12.4 GHz 131·10005 2%, 131·10006 2~6 131·10013 21/a 

.250 dia . 1.125 to 12.4 GHZ} 131·10021 2% 131·10022 2%. 131·10023 2%. 
.125 dia ffi ffi Cujak cable 1.19 to 18 GHz 

Crimp 131-10009 2'1i. 131·10010 2Ya 131·10014 2Ya 4 holes 1-.71R--j RG·214/U 1.175 to 12.4 GHz 
Clamp 131·10011 2'1(. 131·10012 2Ya 131·10015 2Ya 

~ Sub-miniature Semi-precision Coaxial Connectors 
500 MATING CYCLES AND STILL REPEATABLE PERFORMANCE 
Amphcnoi"s SMA I.:Onncl'tor is :.t st..'mi-prcdsion.· sub-miniature (.lmm), high 
frequency ",'ot1llcclOr givinl! repealable c1cctrkal performance from DC to 
IN (jHz. with exacting mechanical integrity and simplified IOW-l.'ost <.Isscmhl~'. 

They arc maue of high ~lrcnglh. heat treated beryllium I.'opper. Usc of this 
alloy assures rugged mCl:hankal pl.'rformancl..". even though the "thin wall"' 
design of the (':onncctor results in :.In interface matin!! cross-section area of 
onl) 0.00452 inch. The yield strength of the heryllium copper is three times 
that of stainlc~s steel; lISC of this alloy also allows twice till: coupling nul 
torque of mher SMA designs. The "thin wall"" dcsi~n appro~u.:h assures 
hetter compatihility with exi"ting SMA designs. semi-rigid c,ahlc and thl.· 
standard adapter (onnec(Or specified by MIl.-C-.l901:!. 
Electrical Performance Iml)f()\;ed. Since the new I,."onnc(,:tors perrorm well 
mechanically. excellent el~clrkal performance. even. aftl."r SOO mnting (yell's. 
is assured. For example. the maximum SWR for a mated pair of Amphenol 
SMA solder type for 0.141 inch semi-rigid l.'able is 1.09 to 12.4 GHz and 
I.D through lK GH •. This is below the limit of LOS plus 0.0051 (GHz) as 
,peci(ied in Mll·'·39012 for SMA connectors. 
I .. ow Cost Assemhly. All Amphcnol SMA connectors can be assl.·mhkd with 
a $12.50 tool kit. In addition. "factory assemblcd suhassemhlies" redul.·l.' 

SMA MATING FACE DIMENSIONS • 

1.20 

1.15 

110 

105 

• o'!> 
030 

I 

31> Uf'lS 2A. TH'O 

T~==~~~ 
t 004 ,8'0 --L 

2:2 OIA. :.:.Bfl. 
~r... MIN , 

-' ._=~~~S;SS] 

"'CCEPT5~ 1 
too;. , .... 002M1oX 

036 P'N .. OO.? I PROJ(C TJON 

'" 
jack p~I~c-...\ .. 000 MJN 

SWR of Solder Plug 901·105 or Clamp Plug 901·111 Mated with J 
Solder Jack 901·106 on .141" dia. Cujak Cable 1.14 

1,l.hs +' .ooJ (f) "-'P I,'(f = f in GHz) ---./ 
~ r- -- ./ 

I ~ -;;: ,. V l"'-II 
~ 

I 
o 20 40 6.0 8.0 100 12 a 14.0 16.0 18.0 
FREQUENCY fGHz) 

IJll' nllmber of pariS that have tu he hant.lleu. The 0.141 ilh.:h semi-ri~.dd t"ujuk 
cablc solder connector which lIses the cable m. a contact and insuiUlor has 
only one part: the solder and clamp type I.:ontaining (.,'ontu'_"t and in~lIlator 
luvl! four parts, The lar~er diameter flexible I.:able connectors stich as· RCi-.5X. 
!lJ - crimp type has three parts; clamp type five parts. Suh~miniature 
flexible cable such :IS RG-174. IXN and 195 - damp connector has ~, uniqllc 
pillenteu ucsign allowing for only three parts. 
Wid. Variety Available. For the popular 0.141 i'1l'h semi·rigid Cujak cahle. 
solder and damp Iypes. straight and right angle plu~s and jacks arc avail
ahle. For sub-miniature O.ON5 inch semi-rigid ('ujuk. there is a cpmpletc line..' 
of solder type connectors, For flexible cables. both standard und sub-minia
ture. crimp and clamp type plug.s anu jacks arc included plus ~, cumplete 
line of rcceptm:les. including stripline, hermctk' seal. P.C'. mount. two-ht"lIL' 
[rim-linc nange. and rig.ht an!!lc. Between Series Adaptcr~ for BNe. TNt". 
APC-7 and Precision N connectors. along with a complete line of Within 
Series Adapters. 

Cable A~semblies. Custom uesigJ1l.'d cable ;'Is~emblies for serni-riJ,dd 0.141 
;lI1d O.ONS ('ujak cable and all flexihle coax cables fined with SMA or an) 
other RF connector (all he supplied per clistomer n:quireml.'nts. 

1.20 '-SW=R-oTf--::C"'I~-m-prl P::-lu~g-9::-0""1-C.l:-'OC:7-CM"" a-ct-edr-· -w-:!iih:-::C'ia-m~p-CJ-Cac"k-9::0r:l-C.l:-O::0=8-r-'--' 
on .141" dia. Cujak Cable I I I 

1.151-+-+-t-+--+-t-f-++-t-+--+-t---'I-+-+-t-'\.:I 

1.05 i==::f~-+-of--4-+-==t==-1i-+--+..30.j..IlF''''''I'~+--l--4--+--I 

'" ~ 
a 

o 20 40 60 8.0 100 12 a 14.0 IbO IRO 
fREQUENCY tGHz) 

1.30 SWR of Crimp Plug 901·101 Mated with Crimp Jack 901·102 or 
Clamp Plug 901·103 Mated tith ?Iamp Jack 901·104 on -- .---, 
RG·223/U Cable . 1.27 I ~:s + .01 (f). ___ r--

(f=fmG~ ___ 

. .--

----- Airl"--------- I "-~II I ; 

I 
....... .......... ,/ ......... " ,;T 

! 
i 

! I ! 

1.25 

120 

1.15 

110 

105 

I i 
a 

o 1.0 3.0 40 5.0 6.0 7.0 8.0 90 100 110 12.4 
FREQUENC 
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.§MlI Sub-miniature Semi-precision Coaxial Connectors (cont'd) 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Frequency 

Voltage Rating 

Dielectric Withstanding 
Volt~~~ __ o __ o ___ o __ . 
SWR 

50 ohm 
.141" and .085" 0.0. Copper Jacket semi.rigid 
cabie: 0·18 GHz 
Flexible cables: 0·12.4 GHz 
RG .. SS,-Si,--14-1, -14-2~223,3-03-:-5-00-;-CV -::R::-:M7S -m:-:-ax:-:-. 
@ sea level 
RG·122, 174,188, 316: 375 V RMS max. @ sea 
level _'o----:-::::-::-,-;--::::c 0_0 __ - ~o 

RG·55 group: 1000 V RMS max. @ sea level 
RG·122 group: 750 V RMS max. @ sea level 
.vll'r:O.O:-Copper jacket cable: 1.0!i-+o_-.OOS-f 
(GHz) 
RG·55 group: 1.15 + .01 f (GHz) 

_-+-R:::G:.:.1=2~ gr0!lp~o}-,--~~:t_,02_f _ (G!'I~) ____ ~_o~ ____ ~ 
Contact Resistance Center: 2.0 milliohms 

Body: 2.0 milliohms 
Bra_idoto body: 0.5 milliohms 

Insulation Resistance 5000 megohms 
R.F. Leakage 60 dB minimum 

ENVIRONMENTAL 
Thermal LImits - 670 to 3900 F (- 550 to 199°C) 
Weatherproof Clamp type: with clamp -gaskets 

Crimp type: with heat shrink tubing 
Solder type: with gaskets 

Hermetic Seals Pass Helium leak test of 10·' cc/sec. 
Shock MIL·STD·202 method 202; acceleration: 50 G at 

7 milliseconds 
Vibration MIL·STO·202 method 204 (test condo 0) 
Moisture Resistance MIL·STD·202 method 106 (high humidity 

meaturements do not apply) 
Corrosion M I L·STD·202 method 

salt solution 
101 (test condo B); 5% 

Temperature Cycling MIL·STD·202 method 102 (test condo C) 
Altitude MIL·STD·202 method 105 (test condo C); no 

corona at 70,000 ft. 
RG·55 group: 250 V RMS 
RG·122 group: 190 V RMS 

Mounting Hole Dimensions 
+-004 
-.000 

:!:.002 

rr"'" 1 
.056 dia. 
5 holes 8 .~ggi 0 G i 

.100 
.139 typo 

+ ~ 0 t 
e e 

-r s T 

+.005 
-.000 

.102 dia. 
2 holes 

e f +.003 
-.002 8 +.003 1"'t "" --:-481 

e~ Q+. +.003 
-.002 

W X T 

t 
.200 
typo 

l 

MECHANICAL ----
Mating '/4·36 threaded coupling 
Mating Torque Recommended: 7·10 inch·pounds 

Non·destructive: 25 inch·pounds max. 

Cable Affixment to Clamp type: field serviceable with screw thread 
Braid or Jacket nut and braid clamp 

Crimp ~pe: hex braid crimp 
Solder ype: screw thread solder nut 

Cable Aflixment to 
Center Conductor 

All types: solder only 

Captivated Contact Crimp type and clamp type for flexible cable 

Cable Retention Clamp type for RG·58, 141 = 40 Ibs. min. 
for RG·55, 142, 223 = 60 Ibs. min. 
for .141 copper jacket cable = 60 Ibs. min. 
Crimp type for RG·58, 141, 303 = 60 Ibs. min. 
for RG·55, 142, 223 = 80 Ibs. min. 

Cab Ie Assemb Iy Instructions 
shipped 

are packaged with each tool kit 

MATERIAL 
Contacts, Bodies, Cplg. Berryllium copper pei QQ·C·530, heat treated 
Nuts per MIL·H·7199 

Other Metal Parts Ha If hard brass 

Plating Center Contacts, .0001 gold per MIL·C·45204 
Ty~e II, Class 2. 
at er metal parts gold plated and meet carro· 
sian requirements of MIL·C·39012 

Insulators TFE Fluorocarbon per MIL·P·19468 ----
Weatherproof Gaskets Silicone rubber 

Lockwashers Phosphor bronze, internal tooth 
all bulkhead mounted connectors 

supplied with 
." - -- ---

Crimp Ferrules Copper -- ----

MILITARY SPECIFICATIONS 
MIL·C·39012 SMA Specification Sheets 

:!:.003 
=..003 .078 dia. 7 holes 
.102 dia. 8 holes equally spaced 
equally spaced 

eee i 0°8\ t 
:!:.003 

G < 90· 

.300 

e e .438 bolt 
bolt circle 

circle 

GGG! i ee0 • 
U V 

.102 dia. +.004 

r-1 4 holes .281 +.003 
G) G T -.000 

Q.125 8 .340 +- --'-64 typo 

G) @..t. -r 
y z 
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!--Lgth.-j 

Lgth'-1 

jack 
901-108 

plug J. 

angle 
plug 

901-136 

Cable 

. 901-101 ~"f.'" 

~Lgth.--1 
Connectors 

Plug Solder With contact & insulator 901-126 '%. M. hex 

Plug Solder Angle 901-136_ ')1. M. hex 

Jack Solder Straight 901-127 'u, '/. hex 

Jack Solder Panel mount~d 901-151 'U, '/2 sq. 

Jack Solder Bulkhead mounted, rear 901-158 4Jit ~. hex 

Jack Solder Bulkhead mounted, rear 901-193 5~ "AI hex 

.141 DIA. SEMI·RIGID CUJAK CABLE 

Plug Solder less Contact & insulator 901-113_ 'h M.hex 

Plug Solder less C & I, short skirt 901-~83_ 2)£, M. hex 

Plug Solder With contact & insulator 901-105_ '%. M. hex 

Plug Solder Angle, with C & I 901-142 'X, M.hex 

Plug Clamp less contact & Insulator 901-111 '%", ')5. dia. 

Plug Clamp With contact & insulator 901-107_ '%", ')5. dia. 

Jack Solder Straight 901-106_ 'U-.. If. hex 

Jack Solder Panel mounted 901-141 'u-. If. sq. 

Jack Solder Bulkhead mounted, rear 901-157 'u-. J1. hex 

Jack Solder Bulkhead mounted, rear 901-195 SU4 . "AI hex 

Jack Clamp Straight 901-108_ '''- 'X,dia. 

Jack Clamp Bulkhead mounted, rear 901-159 5%'4 J1, dia. 

• Illustrated. 

panel 
jack 

901-121 

Mtg. 
Hole 

.088 -

.088 -

.088 -

.088 Y 

.088 Z 

.088 X 

.144 -

.144 -

.144 -

.144 -

.144 -

.144 -

.144 -

.144 Y 
-

.144 Z 

.144. X 

.144 -

.144 Z 

SEC_ 2100 • CONNECTORS 

plug 
901-113 

Config
uration Description 

~Lgth-l 

jack 
901-102 

RG-55 58 141 142 223/U , , , , 
Plug Clamp Straight 901-103 

Plug Clamp Angle 901-130 

Jack Clamp Straight 901-104 

Jack Clamp Panel mounted 901-121a 

Jack Clamp Bulkhead mounted, rear 901-122_ 

T 
0_0. 

-.L 

'X, 

')1. 
'M, 
'M. 
'M. 

RG-55 142 223/U CABLE (Crimp Type) , , 
Plug Crimp Straight 901-101_ lX, 

Jack Crimp Straight 901-102a 1 

Jack Crimp Panel mounted 901-152 1 

RG-58 141 3031 U CABLE (Crimp Type) , , 
Plug Crimp Straight 901-109 '%, 
Jack Crimp Straight 901-110 ¥. 
Jack Crimp Panel mounted 901-153 1 

RG-174 188 316/U CABLE , , 
Plug CI2mp Straight 901-129 'M, 

Plug Clamp Straight 901-128 '%". 
Plug Clamp Angle 901-140 ')1, 

RG·180 195/U CABLE , 
Plug Clamp Straight 901-139 % 
Plug Crimp Straight 901-192 31. 
Jack Clamp Panel mounted 901-220 'M. 

plug 
901-183 

'X, dia. 

M, hex 

'X,dia. 

'h sq. 

J1. dia. 

M. hex 

If. hex 

112 sq. 

M. hex 

If. hex 

'h sq. 

')5. dia. 

'X, dia. 

M, hex 

'X,dia. 

M. hex 

'h sq. 

rear 
mount 
blkh. 
jack 

901-122 

.219 

.220 

.219 

.219 

.219 

:220 

.220 

.220 

.206 

.206 

.206 

.114 

.114 

.114 

.158 

.175 

.158 

Mtg. 
Hale 

-

-
-
Y 

Z 

-
-
Y 

-
-
Y 

-
-

-

-
-
Y 

DOUBLE BRAIDED RG·188 TYPE (.126 Max. Dja.) 
Plug Clamp Straight 901-174 '%". 'X,dia. .130 

Plug Clamp A~gle 901-172 'X, M. hex .130 

Jack Clamp Bulkhead mounted, rear 901-173 1%, "AI hex .130 X 
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..!iMlI Receptacles 

~O.D. (square) 
.065 thick 

.. receptacle 
901·112 

~--J 
I.4--Lgth. 

front mount 
receptacle 
901·117 

rear mount 
receptacle 
901·116 

..!iMlI Adapters and Accessories 
.065 thick. 

adapter 
901·120 

TOOL KIT AND CABLE ASSEMBLIES 
TOOL KIT PIN 901·2500. Contains recommended jacket and dielectric trim tools 
for precise cable preparation required to obtain the electrical performance 
specified. Accessory Tool PIN 901·2400 available for Cujak center conductor 
trimming. 
CABLE ASSEMBLIES. Custom semi·preclsion cable assemblies are available with 
.141" and .085" dla. seml·rigid Cujak cable fitted with SMA connectors. Contact 
factory with your specifications. 

IB~:~~IAMPHENOL 

Dimensions, Inches I I. Max. Part Panel Mtg. 
Description No. Lgth. 0.0. Thickness Hole 

STRIP TRANSMISSION LINE 
Plug for .031 board 901·132·1 .548 U. dia. - U 
Plug for .063 board 901·132·2 . 580 U.dia • U 
Plug for .125 board 901·132·3 .642 U. dia. U 
Angle Jack .031 board 901·133·1 .. 1/4 dia. - U 
Angle jack .063 board 901·133·2 'U '14 dia. - U 
Angle jack .125 board 901·133·3 'U, 1/4 dia. - U 
Jack for .031 board 901·131·1 .416 U. dia. - U 
Jack for .063 board 901·131·2 • 448 U. dia . - .....!!.--
Jack for .125 board 901·131·3 .510 U. dia. - U 
Jack for .031 board 901·182·1 .416 '%, dia. - V 
Jack for .063 board 901·182·2. . 448 '%, dia . V 
Jack for .125 board 901·182·3 .510 '%, dia. V. 

PRINTED CIRCUIT RECEPTACLES 
Straight receptacle '%, T 
Angle receptacle 901·143 .585 T 

RECEPTACLES/PANEL MTD. (Std. Square Flange) 
.5~0 insulated blunt terminal 901·176·1 I%. 1h sq. - Y 

with captivated contact 901·176·2 1%, '12 sq. y 

Plug .330 insulated blunt term. 901·196·1 1 '12 sq. Y 
with captivated contact 901·196·2 1 '12 sq. y. 

Tab terminal 901·197·1 '%, 1h sq. - Y 
with captivated contact 901·197·2 '%, 1h sq. - Y 

Solder cup, capt. contact 901·112. U. 1h!!l, - Y 
Angle solder cup 901·124 ,%, 1h sq. - y 

RECEPTACLES/PANEL MTD (Trim·Line Flange) 
Slotted terminal 901·213 % % W 
Solder cup, captivated contact 901·214 'u. % W -
Tab terminal 901·215·1. '%, % - W 

with captivated contact 901·215·2 '%, % - W 

RECEPTACLES/BULKHEAD MOUNTED 
Rear, solder cue, gasket 901·116. 'X, U.dia. .103 Z 
Rear, sblder cup 901·U4 'X, U. dia. .103 Z 
Rear, solder cup 901·190 'U~ ~. hex .125 X ... -
Rear, hermetic, flat & pierced 901·161 'X U dia. .~W--I--~--
Front, hermetic, flat & pierced 901·162 'x" U.dia. .103 Z 
Front, solder cup, gasket, cc 901·117. 'x". U. dia. .103 Z 
Front, blunt term, '14·36 th'd, cc 901·206 ')5, ~. hex - '14·36 

Dimensions, Inches 1 I, Max. Part Panel Mtg. 
Description No. Lgth. 0.0. Thickness Hole 

ADAPTERS WITHIN SERIES 
Straight, plug·plug 901·118 sU, ~. hex - -
Straight, jack·jack 901·119 '%, '14 dia. - r-.=--
Bulkhead, jack·jack 901·120. ,~. % dia. .103 Z 
Bulkhead, jack·jack 901·191 7/. % hex .250 Z 
Bulkhead, hermetic, jack·jack 901·160 7/. U. hex .187 S 
Angle, plug·jack 901·125 % ~. hex - -
ADAPTERS BETWEEN SERIES 
APC·7 - SMA jack 131·1028. 1 'X, ,~. - -
APC·7 - SMA plug 131·1038. 1% ,~. 

APC·N plug SMA plug 131·1074 l'V4 ,~. 

APC·N plug - SMA jack 131·1075 15/8 ,~. -
APC·N jack - SMA plug 131·1076 1'U. % -
APC·N jack - SMA jack 131·1077 1'%, % - -
BNC plug - SMA plug 901·164 1%, U. - -
BNC plug - SMA jac k 901·165 1)<;'. U. - -
BNC jack - SMA plug 901·166 1%, U. - -
BNC jack - SMA jack 901·167 1'1s U. 
TNC plug - SMA plug 901·168 1'1s 1~2 

TNC plug - SMA jack 901·169 1%, '%, -
TNC jack - SMA plug 901·170 1%, U. - -
TNC jack - SMA jack 901·171 1 'Is U. - -
CAP AND CHAIN 
Non·shorting, plug 2" chain, 

.130 dla. eyelet 
• Illustrated. 
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Series HN 

Amphenol HN Series are constant 50 ohm im
pedance connectors designed for high voltage ap
plications. Connectors are weatherproof and are 
available in Regular, Improved and Improved/ 
Captivated Contact constructions. 

Amphenol's patented Captivated Contact Design 
prevents possible contact recession under tempera
ture extremes. Contacts are fixed within the con
nector body by front and rear contact insulators 
that butt against metal body parts. 

CHARACTERISTICS, TYPICAL 
ELECTRICAL: Frequency range: 0 - 4GHz. Voltage rating: 1,500 
volts peak; dielectric withstanding voltage: ,5,000 volts rms. 
SWR: 1.3. ' 

ENVIRONMENTAL: Thermal limits: Teflon insulation: -670 to 
3900 F (-55° to 199°C); Rexolite insulation: -670 to 185°F 
(-55° to 85°C). Weatherproof: all HN Series are weatherproof. 
Hermetic seals: pass helium lead test of 2 x 10-8 ccl sec. 
Pressurized: Compression seal. 

MECHANICAL: Mating: % -20 threaded coupling. Cable affix
ment: screw-thread nut and braid clamp. 

MATERIALS: Contacts: male,: brass; female: beryllium copper; 
outer: brass; other metal parts: brass. Plating: .0002" silver min. 
Insulators: Teflon, Rexolite, glass-Teflon (hermetic seal). Weather
proof gaskets: synthetic rubber; silicone rubber. 

MILITARY SPECIFICATIONS: HN Connectors meet applicable 
sections of MIL-C-3643. 

P~NEL RECEPTACLES 

D'men ;ion5. InChes 

SEC. 2100 • CONNECTORS 

STRAIGHT JACKS 
Part UG/U Insula- Clamp Dimensions Inches 

RG/U Cable No. No. lion Gasket Length D.O. I Diam. Notes 
8,9,87,213, 82-39 60Ae,. Rexolite syn. rubbe 2l1, 11{, .444 I-
214,225 :r814 608e,. Teflon sil. rubber 2l1, ')1, .444 modified cable clamp 

2-321 1214e,. Teflon sil. rubber 2% ')1, .444 improved/captivated contact 
10,12,116, 
215,227 

33250 927 Teflon sil. rubber 3 % - ~rmor clamp 

17,218 ~(107 ~m Rexollte syn. rubber 2U, 1~, .900 tn0dlfied cable clamp 
025 Teflon sil. rubber 2l1, 1~, .900 improved 

-1-8--' 
~2·56 ~33 Rexolite syn. rubber 2% 1% .900 [armor clamp 
82·175 - Teflon nat. rubber 2l1, % .333 182·887 kit clamping 

PANEL JACKS 
8,9,87,213, 82-40 61Ae,. Rexolite syn. rubber 2l1, 11{, .444 

Jr;;proved 214,225 11150 61Ce,. Teflon sil. rubber 2~, 11{, .444 
82·815 618e,. Teflon sil. rubber 2l1, 1;Jf, .444 modified cable clamp 
82-324 215A Teflon sil. rubber 2'~, ~, .444 improved/captivated contact 

'17 82-108 334~_ ~e yn. rubber 2U,"-- 1~, .960 ~!ed cable ~amp 
'18 82·57 'yn. rubber 

';-- 2- .984 ~34 Rexollte 2% armor clamp/.257 dia. 
flange holes 

e,. Amphenol adapter kit 82·887 will adapt connector for use with AUAK/CUJAK metal jacketed 
cables. 

STRAIGHT PLUGS 
8,9,87,213 82·38 59Ae,. Rexolite syn. rubber 2% % .444 -
214,225 82·804 598e,. Teflon sil. rubber 2% % .444 modified cable clamp 

82·320 121M Teflon sil. rubber 2% % .444 improved/ captivated contact 
17900 590e,. Teflon sil. rubber 2%, % .444 improved/beryl. outer 

contact 

10,12,116, 9375 925 Teflon sil. rubber 2'%'. '%, .511 armor clamp 
215,227 

" 

14,217 8125 494 Rexollte sil. rubber 2 1 .562 
17,218 82-111 495A Rexolite syn. rubber 2')1, 1~, .900 -

82·325 - Rexolite syn. rubber 2')1, 1~, .900 captivated contact 
30350 4950 Teflon sil. rubber 2'%, 1~, .900 improved/ beryl. outer 

contact 
54A 82·816 - Teflon sil. rubber l'1{, % .257 -
55,58,141 
142 

16750 - Teflon syn. rubber 1'~, '%, .214 -

ANGLE PLUGS 
D'mension, nches 

RG/U Cable Part No. Insulation Cable Clamp ,l;ength _1/.0. Cable Diam. Notes 
8,9,87,213, 82·833 Rexollte, sil. rubber ll1, % .444 
214,225 82·856 Teflon sil. rubber ll1, % .444 -
55,58,141 
142 

19625 Teflon syn. rubber 1% % .214 1500 VRMS 

TEE ADAPTERS 

Part No. Insulation Length In Inches 
Part No. UG/U No. Insulation Lengtn 0.0. Max. Panel Thickness 9950 

11950 
Rexolite 
Teflon 82·92 496 Rexoiite 1'%, J 11{, 82·805 560 Teflon 1% 1~. 

45750 - Teflon ll1, 11{. 

female contacts • hermetically sealed 
BULKHEAD RECEPTACLES 

82-836 
82·843 

plug ends • weatherproof • 50 ohm impedance 
STRAIGHT ADAPTER 

16800 I Teflon 2Ye % 

ANGLE ADAPTERS 

Adapter Dimensions Inche 
Part No. UG/U No. Insulation Ends Length JO.D. 
82·91 212A Rexolite ack-plug 

11%, I % 82·115 212C Teflon D~ck-PIUg 1'%, % 
12100 2128 Teflon ·ack·plug lU, % 

BULKHEAD ADAPTER 

--

.187 

.187 

Notes 

beryl. outer contact 
modified const. 

Part No. Insulation .... ,...,en=,.,--MD~imi"e"in"'il'l°~~=~.~~!!!an;!!e!:'t~ .. T"'h;:ic'"'kn:::e:::s:;-s-

11050 Teflon l'){, .343 

ARMOR CLAMPS 

Part MX DimensJono, Inches 
RG/U Cable No. No. englh 0.0. Cable Entry Notes 
10,12,79, 82·48 564 % 'X6 .470 use with regular const. 
116,215, 82·109 564A 1)1, '316 .511 use with regular const. 
227 82·517 1286 lYe % f-4;1 use with improved connectors 

li,"21a- 92100 1441 1%- 1~~ .963 Jl~ ,v;ith improved connectors 
"4-;-224- 16850- I462 -l;Jf, % .625- use with improved connectors' 

male contact • weatherproof • V2 watt ± 5% resistor 
• 48 ohms impedance 

RESISTOR TERMINATED CAP 

Dimensions Inches 
Part No. Insulation Length .0. Cain Lengt 

9550 Rexolite 1)4 

MALE CAPS. weatherproof 

Dimension Inches 
Part No. Length D.O. Chain Length Notes 
82·130 '%, I % 2Jf, -
9900 ~, % - cap only 
10250 ~, % 2)4 -

FEMALE CAPS 
13650 '%, % ) . __ ~4 ______ -L~~ ____ __ 
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IB:=~~IAMPHENOL 

Series 27 - SUBMINAX with three types of low cost assembly 

The original quality rf subminiature, designed 
for more critical electrical applications. These 
connectors are available in three types of cable 
affixment: Radial Crimp, a unique Amphenol 
low cost crimp design; Quick Crimp, a standard 
tex type crimp; and Field Serviceable, a design 
which is the easiest in the industry to assemble 
and contains the fewest parts. All have soldered 
centered contacts. 

Two types of coupling mechanism. Specify 
push-on (snap-on) for frequent fast mating or 
screw-on for vibration type applications. 

CHARACTERISTICS 
ELECTRICAL: Impedance: 50 ohm 75 ohm. Fre
quency Range: 0-10 GHz. Voltage Rating: 500 volts 
peak. Dielectric Withstanding Voltage: 1,500 volts 
rms. SWR (SO ohm): 1.2 (0-4 GHz), 1.5 (4-10 GHzl; 
1.3 (UG's) (0·6 GHz), 1.5 (UG's) (6-10 GHz). Other: 
multlvolt drop 6 MV. insulation resistance 1,000 
megohms. 
ENVI RONMENTAL: Thermal Limits: - 67° to 3900 F 
(-550 to 1990 C). Weatherproof: all 27 series are 
non·weatherproof, radial crimp have plastic boot 
or optional hear' shrink tubing. Hermetic Seals: 
pass helium leakage test of 2 x 10" cc/sec. 
Thermal Shock, Mil. std. 202 method 107. Shock: 
Mil. Std. 202 method 202. Vibration: Mil. Std. 202 
method 204 (test condo D). Moisture Resistance: 
Mil. Std. 202 method 10SA. Corrosion: Mil. Std. 
202 method 101 (test condo B). 
MECHANICAL: Contacts: radial crimp, not captivated, 
quick crimp, full captivated; field serviceable! 
semicaptivated. Mating: push-on (snap·on) ana 
screw·on, (50 ohm have 10·32 threaded couplinJ!; 
75 ohms, M,-32). Cable Aflixment (Braid or Jacket): 
radial cramp: Quick-Crimp (hex crimp); field service
able clamp mechanism. Cable Aflixment (Center 
Conductor): solder ani),. Coupling Nut: recommended 
torque (hex nuts), 50 inch-ounces. Axial pull·off 
force: Wlthstand up to 50 Ibs. 
MATERIAL: Contacts: male and outer (push-on): 
brass female: beryllium copper. Other Metal Parts: 
brass. Plating (All Metal Parts): .000050 gold over 
copper, (UG's .0001" gold over copper). Insulators: 
TeflonJ Kel-F-Teflon, glass Teflon (hermetically 
sealeo) as specified. 

~IMT~~~_c~:f~Jf~~ATlONS: UG items fully comply 

:;(tl?i} 
27·8 

27·31 
27·3 

27-4 27·839 

27·800 27-11 

27·5 

NOTES: 
Radial Crimp: 

Quick Crimp: 
No need to comb braid; assembles faster than 
any other subminiature. Has captivated contact, 
termination stronger than cable itself. See uQC" 
in notes below. 

Field Serviceable: 
Needs no crimping tool. Has semi-captivated 
contact. UG connectors comply with MIL-C-
22557A. See uFS" below. 

w 

CC = Captivated Contacts; HOC = Hooded Outer 
Contact; RM = Rear Mounted. 8 

y 

u v 

PUSH-ON STRAIGHT PLUGS 

FDr RG-{U Cable No. 
Imp. 
Ohms Notes Lgth. M~. HD e For RG-/U Cable ND. 

174, 179, 187, 188 27-841 50 ~g,cc 1 174,179,187,188 27·844 
27-1 50 ,%, 27-7 

180,195 27-828 75 QC,Ce 1~ t27-106 
27-13 75 RC % 180,195 27-835 178,196 37-30 50 FS,CC ~. 27-19 

• UG·1480 178,196 27-34 
t UG-1465 *27-104 

PUSH-ON ANGLE PLUGS 
174, 179,187,188 27-843 50 QC,CC 4Uo 174,179, 187, 188 27·846 

27·6 50 RC 1f, 27-26 
1~O, 195 27-834 75 QC,CC 4Uo 180,195 27-836 27·18 75 RC 'x. 178,196 27·33 50 FS, CC 1f. 27-25 

27-823 50 FS,ee,HOe '%, 178,196 27-37 

PUSH-ON STRAIGHT JACKS 
174, 179, 187, 188 27-849 50 QC,CC 1 174,179, 187,188 27·8 

27-2 50 RC ,~ *27-105 

180,195 27·837 75 QC,CC 
178,196 27-35 

1 t27-107 
27-14 75 RC 1f, 180,195 ' 27-20 

178,196 27-31 50 FS, CC ~ 

PUSH-ON BULKHEAD JACKS 
174,179,187,188 27-842 50 QC,CC 1Ji', W 174,179,187,188, 27-845 

27-4 50 RC 4Uo U 27-10 
180,195 27-838 75 QC,CC 1~ X t27-103 

27·16 75 RC 'Uo V 180,195 27-839 178,196 27·32 50 FS, CC ~, U 27-22 
tUG-1468 178,19& 27-36 

PUSH-ON BULKHEAD RECEPTACLES 
- 27-3 50 T - ""- U - 27·9 50 

- 27-12 50 
- 27·15 75 T - ""- V - 27·21 75 

- 27-24 75 
- 27-57 50 GT Hermetic 4~ Y - 27-800 50 
- 27·45 75 Gl' Hermetic % 'u. UG1619 27-101 50 

dia. UG1464 27-108 50 

PUSH-ON BULKHEAO AOAPTERS 

Imp. 
Ohms 

50 
50 
50 
75 
75 
50 
50 

50 
50 
75 
75 
50 

50 
50 
50 
50 
75 

x 

.046 dia 
5 holes 

E9 E9.
E9~ 

W·~1 
.141 .141 

Z 

SCREW-ON 

Notes Lgth. 
Mt~. 
HD e 

~g,cc 1~. 
'%. 

FS, CC ~, 

~g,cc 1~ 
,%, 

FS, CC 
FS, CC 

% 
~, 

SCREW-ON 
QC,CC '%. 
RC '%0 
QC,CC 4Uo 
RC % 
FS, CC ~ 

SCREW-ON 
RC '~ FS, CC 
FS, CC 3f4 
FS, CC !¥4 
RC ,%, 

• UG·1467 t UG-1462 

SCREW-ON 
50 QC,CC 1Ji', W 
50 RC l U 
50 FS, CC W 
75 QG,CC lila X 
75 RC % V 
50 FS, CC su. U 

SCREW-ON 
I - !t U 

GT Hermetic Y 
T - ~t V 

GT Hermetic jf:. 
T Prld. Ckt. :r Z 
T RM, FS, CC W 
T FM, FS, CC 'Uo w 

SCREW-ON 
Impedance Adapter Length Mounting Impedance Adapter Length Mounting 

Part No. Ohms Ends (Inches) Hole Part No. Ohms Ends (inches) Hole 

27-5 50 ack/Jack % V 27-11 50 Jack/Jack :')t U 
27-17 75 Jack/Jack % V 27-23 75 Jack/Jack V 

SCREW-ON TEE ADAPTERS 

1.050 
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SEC. 2100 • CONNECTORS 

Series 5116 - SUBMINAX with low cost QUICK CRIMP assembly 
WITH TWO MATING STYLES - FULLY CAPTIVATED CONTACTS 

~, ~s 5116 combines good electrical per
formance with fast, economical cable 
assembly. Plugs and jacks, for example, 
have only four parts, including body 
assembly. Cable stripping is easier, with 
less critical dimensions. Ultra-reliable, 
gold-plated contacts are fully captivated, 
can be crimped or' soldered. Extremely 
low cost of the crimping tool (Amphenol 
No. 227-911) makes field use of this con
nector series feasible. 

ELECTRI~AL 
CHARACTERISTICS MOUNTING HOLES 

, Impedance: 50, 75 or 95 ohm. 
Frequency range: 0·4 Gc. 
Voltage: 500 v. peak. 
High potential: 1500 v. rms. 60 cycles, 1 min. 

ENVIRONMENTAL 
Thermal limits: -67°F to 3900F. 
Weatherproof: screw·on types. 
Hermetic seals: pass helium leak test of 2 x 10.8 

cc/sec. 
MECHANICAL 

Mating: push·on or screw·on. 
Cable affixment: Quic~·Crimp. 

MATERIAL Two types of coupling mechanism are 
available. Specify push-on (snap-on) for 
frequent fast mating, or screw-on for 
vibration-applications. Push-on will not 
mate with screw-on types; 50 ohm, 75 
ohm and 95 ohm types mate only with 
like types. 

Contacts: male: brass; female: beryllium copper. 
Other metal parts: brass. 

ABBREVIATIONS: 

Contact Plating: .0002" gold·over·silver min. 
Other plating: .0002" silver min. 
Insulators: Teflon or glass·Teflon. 

1.:\l.. 
Insulation: T - Teflon, gT - glass·Teflon. e:1.0775 
Notes: W - Weatherproof, SMC - Shorting Male 
Contact, PC - Used on prlnted·clrcult boards, 
H - Hermetically Sealed, MLC -Male Contact 

51-16·037050 

511 &·037275 

PUSH-ON 

Far HG·tU Cable 
lr8A, H8B, 196, 196A 
179A, 179B, 187, 187A 
180, 180A. 180B, 195, 
195A 
188, 188A, 316 

PUSH ON -
178A, 178B, 196, 196A 
179A, 179B, 187, 187A 
180, 180A.180B,195, 
195A 
188, 188A, 316 

PUSH ON -
178A, 178B, 196, 196A 
179A, 179B, 187, 187A 
180, 180A,'180B,195, 
195A 
188, 188A, 316 

PUSH-ON 
~?!~, ~?8B, 196, 196A 
179A, 179B, 187, 187A 
180, 180A, 180B, 195, 
195A 
188,188A,316 

PUSH ON -
No. 

5116-
·054825 

·054300 
·054325 

Imp. 
Ohms 

50 

No. 
5116· 

·037050 
·037100 

·037125 
·037075 

·037150 
·037200 

·037225 
·037175 

·037275 
·037325 

·037350 
·037300 

·037375 
·037425 

·037450 
·037400 

Ins. 
T 

xT 
STRAIGHT PLUGS 

Imp. 
OHms Notes Lgth. Mt~. 

Ho e For HG·/U Cable 
50 Us'. 178A, 178B, 196, 196A 
75 1%. H9A, 179B, 187, la7A 

180, 180A. 180B, 195, 
95 1%. 19SA 
50 I%. 188, 188A, 316 

ANGLE PLUGS 
50 '%'4 178A, 178B, 196, 196A 
75 2%. 179A, 179B,187,187A 

180, 180A, 180B, 195, 
95 2%. 195A 
50 2%. 188, 188A, 316 

STRAIGHT JACKS 
50 1 178A, 178B, 19&, 19&A 
75 1 179A, 179B, 187,187A 

180, 180A. 180B, 195, 
95 1 195A, 
50 1 188 188A 316 

BULKHEAD JACKS 
50 '%. 178A, H8B, 196, 196A 
75 2132 179A, 179B, 187, 187A 

180, 180A, 180B, 195, 
95 '%. 195A 
50 '%. 188, 188A, 316 

STRAIGHT RECEPTACLES 

Notes 19th. ~!fe No. Imp. 
5116· Ohms 

PC ,%, W ·058375 50 
·054875 95 
·057350 50 
·0573'75 95 

:"1 5116·054850 
SCREW-ON BULKHEAD ADAPTERS 

No. Imp. Adapter M". 5~f6- Imp. 
,/ 5116· Ohms Ins. Ends Lgth. Ho e Ohms ", 

·054475 50 T Jack/Jack '%. ·054575 50 
-054525 75 T Jack/Jack '%., ~~. ·054650 50 
·054550 95 T Jack/Jack ,%., ·054600 75 

·054675 75 
·054625 95 
·054700 95 
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.040' dia 
5 holes 

€a €a-.-
.100 

€a--+ W.lfO 
.100 .100 

W 

SCREW-ON 
No. Imp. 

Lgth. 5116· Ohms Notes 
·037475 50 W 1 
·037525 75 W 1 

·037550 95 W 1 
·037575 50 W 1 

SCREW-ON 
·037600 50 W % 
·037625 ·75 W 4JO. 

·037650 95 W 4t ·037675 50 W 

SCREW ON -
·037700 50 W 1 
·037725 75 W 1 

:g~~m ~~ ~ 1 
SCREW-ON 

·037800 50 W ~ ·037825 75 W 

·0:i7850 ~:, 95 W 
·037875 50 W 

SCREW-ON 

Ins. Notes Lllth. 

'%. T PC, W 
T PC, W '%. 
H H,W ~~ H W 

Notes Lgth. 
SMC Yo 

'%. 
SMC ~. 

'%. 
SMC ,~: 

l!f~ 

M~. Ho, ... 
W 
W 

:~~g91:: 

w 

x 
Y 
Z 

M". Ho e 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

RF COAXIAL 
BETWEEN SERIES ADAPTERS 

Adapters Between Series 
Amphenol series-to-series adapters are of 
non-constant impedance, but designed so 
that inherent electrical discontinuities are 
minimal. They are built to the same preci
sion tolerances as the rest of our coaxial 
line. For typical characteristics, see pages 
describing the connector series. 

CHARACTERISTICS 
ELECTRICAL: Impedance: non-cons!an!. Frequenc,: per 
cable used. Voltage: per cable used. 

ENVIRONMENTAL: Thennal Limits: Telion: -67°F !o 
390°F; Rexoll!e: -67°F !o 185°F; Kel·F: -67° to 
390°F; mlca·filled; Bakelite: -67°F to 300°F; poly· 
ethylene: -67°F to 185°F. Weatherproof: except as 
noted. Hennetic Seals: pass helium leakage test of 
2 x 10-' cc/sec. P = Pressurized; H '" Hermetic Sealed. 

MECHANICAL: Mating: per series. 
MATERIAL: Contacts: male: brass; female: beryllium 

copper. Other Metal Parts: brass. Plating: .0002" sliver 
min. Insulators: Telion, Rexolite Kel·F, mlca·filled 
Bakelite, polyethylene or glass-Teflon, as specified. 

83175 

BNC TO C 
weatherproof 
UG-/u 

No. No. Ins. 

635 83175 T 

636A 83200 T 

~ ZT 
BNC TO N 
weatherproof 

31-217 
UG-/U 

No. No. Ins. 
201 31-830 T 
201A 21-216* T 
335 3025 T-R 

349 2975 T-R 
349A 31-2m T 
1034 5225 T 

2800 T 

- 4250 T 

- 4900 T 

- 5850 T-R 

- 21850 T 

- 93075 GT 

C TO N 
weatherproof 
UG-/U 

Ho. No. Ins. 

564 82-508 T 

565A 82-540 T 

83875 T 

Imp. 
Ohms/Notes BNC C lith. 

50 PI ug Jac k 1%, 
50 Jack Plug 1'~ 

0 \T" 
4JG .546 

LL .125 dia 
L 4 holes 

EB EBT 

EB8~ 
Imp. 

Obms/Notes 

-
Improved 

50 bole M 

50 
Improved 

50 

SOl' hole M 
70 

50 

SO/P hole Z 
50 hole M 

-/H hole L 

82-508 

Imp. 
Obms/Notes 
50 

50 

50/,' 

\-.718-1 , M 

BNC N 
Jack Plug 

Jack Plug 
Plug Jack 
Plug Jack 
Plug Jack 
Plug Plug 

Jack Jack 

Jack Plug 

Plug Plug 

Jack Jack 

Jack Jack 

Jack Jack 

C N 
Jack Plug 

Plug Jack 

Jack Plug 

LIth. 
l'%. 
1~. 

1% 
1'1'_ 

IX. 
1112 

1U. 
1~. 

1112 

127-" 

11f2 

l'X. 

LIth. 
1% 

1% 
1%, 

EBQ~I 
EBVffil. 

\-.906-1 .125 dia 
K 4 holes 

BNC TO HN 
weatherproof 

Imp. UG-/U 
No. 

Part 
No. Ins_ hms/Notes BNC HN Lgth. 

309 8900 r 50 Jack Plug 1'12 
559 17750 R 50/." Plug Jack 1'12 

32750 T-R Plug Jack 1'18 
35050 T 5,0 hole K Jack jack 1% 

, ., G.~ 
VT BNC ,TO SM non-weatherproof 

Lith. 
1'18 

BNC TO UHF non-weatherproof 
UG-/U Part Imp. 

No. No. Ins. Ohms/Notes SNC UHF Lgth. 
255 2900± R 50 Plug Jack 1~. 
213 31-028* R Jack Plug l~. 

2925 T 50 Plug Jack I~. 
- 12025 T 50 Jack Plug IX, 

~ 
X T 

C TO MB 

MB TO UHF 

Part 
Imp. 

Ohms/ Mates With Used In 
No. Ins. Notes Sub. 27 Plug BNC UG-/U Lgth. 

~~~ T 50 50 ohm, Screw-On 88 I~. 
27-29 T 50 50 ohm, Push·On ~~--=--- I~. 
27-40 T 50/GC 5OOIiin,~~ 89,2~!:_ lX'--
~~ c--J- i5 750hm,pu,~ 260B 1'/';-
27-42 T 75' 75 ohm, Screw-On 261B':262B 'l.355 
27·805 T 75 75 ohm, Screw·On 260B I'U< 

HN TO MHV 

ffi ffiT f.::\ l.. a .531 e:L . .160 

ffi ffil. v T 
/-.531-1 .140 dia 

o 4 holes 

BNC TO MB 
weatherproof 
UG-/U Part 

No. No. Ins. 
33200 T-K 
47200 GT 

47250 T-K 
47275 T-K 

BNC TO TNC 
non-weatherproof 
UG-/U Part 

No. No. Ins. 
- 76400 T 

79025 T 
- 79675t T 

C TO HN 

N TO TNC 
non-weatherproof 
UG-/U Part 

No. No. 
- 78800 

78825 
- 78875 
- 79825 

79850 

N TO UHF 
weatherproof 

Ins. 
T 
T 
T 
T 
T 

47275 

Imp_ 
Ohms/Notes 

50 
50 
50 

Imp. 
Ohms/Notes 

50 
50 
50/W 
50 
SO/W 

UG-/U Part Imp. 
No. No. Ins. Ohms/Notes 

83 14000 T-R 
83B 34125 T 
146 4400* R -Non~~ 

SNC TNC 
Jack ~~ Plug Jack 
Jack PIUK 

N TNC 
. Plug. Jack 

Jack Jack 
Plug Plug 
Jack Plug 
Plug Plug 

Lgth. 
IX, 
1'/_ 
1'/4 

Lgth. 
I~. 
1,%. 
IX, 
12~2 

IX. 

318 26700 R 
~~r.l·4~6~50~~T-;·No~W--~~~~=rr..~ 

HN TO N 16050 

weatherproof 
UG-/U Part Imp. 

No. No. Ins. Ohms/Notes HN N Lgth. 
16050 T 50 Plu Jack IX. 
16075 T 50 Jack Plug IX. 
16100 T·R 50 Jack Jack 1'%, 

t Non-tarnish Astroplate finish available. To order: add suffix 1050 to part number, Other numbers also available no speCial nrder from factory .• Angle Bodv. 
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SEC. 2100 • CONNECTORS 
I 

PRECISION ADAPTERS AND 
RF CRIMPING TOOLS 

Precision Adapters For APC-7 

APC·7 TO N 

female 1 131-1025 male 131-1035 

APC·7 TO BNC 

APC·7 TO TNC 

female 
male 

Maximum SWR Far Dimens.,lns. 
a Single Adapter Length D.D. 

1.03 14 GHz 
1.04 9 GHz 
1.08 18 Gliz 

1.03514 GHz 
1.045 9 GHz 
1.08 12 GHz 
1.12 18 GHz 

same as BNC 

(227-125) 
Braid Crimp Taols only with N connectors 

Meet MIL·T-55619 (proposed) for MIL·C-39012 Crimp Connectors. 

Crimp Tools 
The crimp tools selected for use with Amphenol crimp con· 
nectors have been designed for superior performance over a 
considerable period. The most commonly used crimp tools are 
shown below. The Amphenol Tool Number is given first and in 
parenthesis, other tools which are very similar in appearance. 
Refer to the Tool Summary for detailed application for each tool. 

BRAID CRIMP TOOL SUMMARY 

Die Die 
type at crimp Cavity Setting Far use with 

Series Descriptian & Toal Na. Die Na. Na. :t.DD3" RG·/U Cables 
227-350 .... 227-920-1 A .213 55, 58, 141,142, 223 

227-375 .... 227-920-2 0 .255 59, 62, 140, 210 
N MIL·Crimp C .268 71 

(Hex) 227-100 ..... 227-920·3 E .415 8,9,11, 149,213,214 
227-125 ..... 227-920-4 G .324 5, 21, 143, 212, 222 

A .213 55, 58, 141, 142, 223 
MIL·Crimp 227-350 .... 227-920-1 

B .178 122, 174, 179, 180, 
BNC and 187, 188,195 Quick-Crimp 
and (Hex) 227-375 .... 227-920-2 0 .255 59, 62, 140, 210 
TNC C .268 71 

Original 
Crimp*(Hex) WT-200(T&B) - - .128 174, 179, 187, 188 

227-900 
May Require - - 174,179, 187, 188 

Radial Crimp Adapter - see 
SUB· 227-901 p.27-9, Cable 180, 195 Minax Ass'y Instr. - -
27 WT-200(T&B) - - .128 174, 177, 187, 188 Quick-Crimp 

(Hex) WT -203(T&B) - - .178 180, 195, 21·597 

SUB· QUick.crim!, Contact 174, 178, 179, 180, Minax 227-911 - -
5116 (lnnerBrai ) Factory 187, 188, 195, 196 

MB. Crimp Standard - M M 174, 178, 179, 180, 
8M (Inner Braid) Pliers 187, 188, 195, 196 

MHV Original Same as - - - 55, 58, 141, 142, 223 Crimp (Hex) BNe/TNC 
WH18(T&B) - - .384 8, 11, 149, 213 

UHF Quick·Crimp 
(Hex) 227-350 .... 227-920-1 A .213 55, 58, 141, 142, 223 

227-375 .... 227-920-2 0 .255 59, 62, 140, 210 
.. Notes: * Ongmal Cnmp, same as MIL· and QUlck·Cnmp except for the cables shown 

(T&B) Manufactured and available from Thomas & Betts Co., Elizabeth, New Jersey 
A Same tool frame no. 227-921 may be used with any intecrhangeable 

227-920- type die 
• Tool and appropriate die have capability as well of hex crimping center 

contacts for all the cables listed here for the N Series 
All Tools are supplied with Dies or Bushings unless noted otherwise 

APC·7 TO SMA 

Maximum 5WR For Dlmens.blns. 
a 51nllie Adapter Length .D. 

1.07 @12.4GHz 

1.15 @18 GHz 

1.0414 GHz 1.06 9 GHz 
1.011 4 GHz 
1.021 8.5 GHz 

1 
IX. 

* Available from General Radio and Amphenol. 

N, BNC and TNC SERIES 
Center Contact Tools ; 

227·932·1 (227-932·2, 3) 

SUBMINAX 27 SERIES 

SUBMINAX 5116 SERIES 

227-926 
Center Contact Tool 

CENTER CRIMP TOOL SUMMARY 

Die Die 
Descrifcian & Cavity Settin~ For use with 

Series type a crimp Taol No. Bushing No. Na. (+.001 RG·/D Cables 
MIL-Crimp 227-932-3.6. - - .087 ~ 8, 9, 11, 21, 55, (4-lndent) , 59, 62, 71, 140, 

N MIL-Crimp 227-1010 227-920-3 F (:t.002) 141, 142, 143, 149, 
210, 212, 213, 214, (Hex) 227-125[] 227-920-4 H .100 222.223 

227-932-1Ll. 227-1157 - .058 

227-927° - - .058 

BNC Mll·Crimp order separately 
and and MS-3191A 227-918 (MIL- 55, 58, 59, 62, 71, 
TNC Quick·Crimp (Mil. Spec. Crimp Male) 122, 140, 141, 142, (4-lndent) Tool) 227-919 (M I L- - .058 174. 179, 180, 187, (not avail. Crimp Female) 188, 195, 210, 223 RF) 227-1156 (Quick-

Crimp M & F) 

5116 Quick·Crimp 
(4-lndent) 227·926 - - .034 174. 178, 179, 180, 

187, 188, 195, 196 
.. o Tool and appropriate die have capability as well of braid crimping certain 

cable sizes - see Braid Crimp Tool Summary 
.6. Same tool frame no. 227-1189, may be used with either Bushing no. 227·1194, 

227·1157 or 227·1199 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2537 
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NEW! Excellite@ Microphone Plugs & Connectors 
A low cost, dependable aUdio-type connector with latchlock 
coupling. Made of sturdy NBS molded plastic with lustrous 
nickel plating. Excellite connectors resist denting, chipping, 
peeling or tarnishing. They are available in cable plugs and 
panel receptacles with 3, 4 and 5 contacts. 

Features 
• ECONOMICAL - Lower initial procurement cost, less downtime for 

installation, rewiring, field repairs. 
• LIGHTWEIGHT - Considerable weight savlrigs over comparable die-cast 

zinc configurations. 
• WIRING - Unitized inserts (shell, button and insert are all one assembly) 

are easily removed and feature screw-machined solder eup type contacts 
for quick, efficient termination. 

• POSITIVE GROUND - In all Exeellite latchlock-type connectors, contact 
#1 engages first for use as ground - eliminating chance of accidental 
electrical damage to solid-state equipment or microphones. 

• POLARIZATION - Key on female connector, lock-in keying on male to 
prevent mismating. ' 

SPECIFICATIONS 
• SHELL AND CABLE CLAMP - Molded plateable grade ASS (acrylonitrile 

butadiene slyrene) with nickel plate over copper finish. 
• INSERT DIELECTRIC - Molded type 6 nylon. 
• CONTACTS - Copper alloy, silver plated and chromate dipped. Screw machine 

design with solder cup termination. 
• CABLE RELIEF - General purpose 40·60 durometer neoprene rubber. 
• CABLE CLAMP - Cable clamp and gland accepts commonly used .250" to 

0.313" diameter cable. 
• ELECTRICAL CHARACTERISTICS 

3 Contact 4 Contact 5 Contact 

Voltage 133 V (RMS) 133V (RMS) 133V (RMS) 
Current 15 A. 10 A. 7.5A 

'. TEMPERATURE RATING - -20°F to 160°F 
• DIELECTRIC WITHSTANDI,NG VOLTAGE - 1400 V at 60 Hz for one minute 

between any two contacts or between any contact and connector shell. 

t4~?ci-;-@ 
Straight Cord Plugs 

.218 Socket Contacts 
Number of Contacts 3 4 5 
Part Number I 91-454 91-458 91-462 
Electrical I Cannon XLR·3·11C XLR-4-11C XLR·5·11C 
Equivalent 1 Switchcraft A3F MF A5F 

Pin Contacts 
~~~~~~ ____ ~~~3 
Part Number 
Electrical 
Equivalent 

@.7~0-~:_ 

XLR·4·12C 

.21B DIA. 

5 
91·46-1-
XLR·5·12C 
A5M 

, ~890 ~c :~~~-; Wall Mounting Receptacles 
1.45l' , -, 

I , . 0 0 2 .750 1.~6 g: .6 : _ ~IA. Pin Contacts 
j L ~ (mates with above) 

Number of Contacts 3 4 5 
Part Number 91·4!;5 91·459 91·463 -- -
Electrical L Cannon XLR·3·32 XLR-4·32 XLR·5·32 
Equivalent I Switch craft D3M D4M D5M 

91 Series Qwik Connectors 
Similar to above except constructed of die-cast zinc with satin 
nickel plate. Bronze contacts are gold-plated over silver. Dielec
tric is blue diallyl phthalate. Features easy push-button cou
pling" intermates with Excellite connectors. 

~~91'8:'~ 
Plug, Pin Contacts 
Jack, Socket Contacts 
Chassis Receptacle, Pin Contacts 
Chassis Receptacle, Stocket Contacts 

3 contacts 
91-853 
91·s54 
91·855 
91·856 

91 Series Threaded Coupling 

4 Contacts 
91·857 
91·85s 
91·859 
91·860 

Popular style connector for 2-way radios, P.A. systems, etc. 
Threaded coupling 'provides positive mating. Brass shell with 
bright chrome p,latmg, black phenolic dielectric. Receptacles 
mount in 27/32 ' hole on panels up to 1;8" thick. 

r: 1.500- '"I" .S 75l 
A!~ lfsx'~ %-27N 

~:6~l~1500 , .. ~~,~1 11.0;vL,g.~y _tffi2 TH'~ &r I . ji~~~ ~ 732, ~1.125 .937 
.281 1.0. --FIG. 3'1. 03r -.l • 

1J(,-27N-2 two. FIG. 2 .937 

Fig. Description 3 Contacts 4 contacts 6 Contacts 

I Plug, Pin Contacts 91·MC3M 91·MC4M 91·MC6M 
I Plug, Socket Contacts 91·MC3FI 91·MC4F1 -
2 Jack, Socket Contacts 91·MC3F 91·MC4F 91·MC6F 
2 Jack, Pin Contacts 91·MC3M1 91·MC4MI -
3 Receptacle, Socket Contacts 91·PC3F 91·PC4F 91·PC6F 
3 Receptacle, Pin Contacts 91·PC3M 91·PC4M 91·PC6M 
- Cap & Chain for Receptacle 91·CCC3 91·CCC3 91·CCC3 

Also available In DIckel platong. Substitute N for C In part number. 

Socket Contacts 
(mates with above) 

Number of Contacts 
Part Number I 
Electrical I Cannon 
Equivalent Swltchcraft 

3 
91·456 
XLR-3·31 
D3F 

4 5 
91·460 91·464 
XLR·4·31 XLR·5·31 
D4F D5f 

75 Series Single Contact 
Standard type used on microphones, amplifiers, speakers, trans
mitters, etc. Brass machined shells with chrome finish. Threaded 
coupling and unique button contact permits plugs to be con~ 
verted to jacks by removal of coupling ring. Receptacles mount 
in .385" holes when grounding. .500" holes for ungrounded 
two circuit operation. Spring cord protection for 1,4" cable. 

Descrl tion Part No. 

Chassis Receptacle 
Chassis Receptacle, Closed Circuit 
Straight Plug 

75·PCIM 
75·CL·PCIM 
75·MC1F' 
75·MC1M 
75·MCIFA 
75-CCCl 
75·MC1P 
75·MC1S 

~., ... 
Cable Jack 
Angle Plug 
Cap & Chain 
Phone Plug Adapter 
Microphone Switch 

Miniature 75 Series 
Miniature version of the above, recep
tacle mounts in 13/64" chassis hole. 
Machined brass shell with satin-nickel 
plating. 

Description , 

Plug 
Jack 
Receptacle 

Part No. 

75·1 
75·2 
75·3 

75·MC1F 75.MC1M 

~. 
75·MCl FA 75·PC1M 

ca.~ r 75·1 
75·3 

Gf!JtSi 
75·2 

80 Series Single & Double Contacts 
Solid brass shells with polished chrome finish. Single or double 
pin type contacts for shielded cables, etc. Receptacles mount in 
%" hole in panels up to 11/32" !Mit t'iI 

Fig. Description 1 Contact 2 Contacts Fig. I 

2 Plug, Pin Contacts sO·M SO·MC2M ~ 
2 Plug, Socket Contacts sO·Fl 80·Me2F1 Fig. 2 
I Jack, Socket Contacts 8O·F 80·MC2F 
I Jack, Pin Contacts sO·M1 80·MC2Ml _ 
3 Recept., Socket Contacts 80·C sO·PC2F 
3 Recept., Pin Contacts SO·CI BO·PC2M 

Cap & Chain for Recept. 75-CCCl 75·CCCl Fig. 3 
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91 Series Miniature Connectors 

Screw-Lock Coupling Style 
SPECIFICATIONS 
Current Rating: 3 amps per contact 

Voltage Rating: 2, 3, 4, 5, 6, & 7 can· 
tacts - 120V 12 contact - 60V 

Dielectric: Black polycarbonate 

Contacts: Pin - Silver plated brass 
Socket-Silver plated phosphor bronze 

Wire Size: 20 gao 

STRAIGHT PLUG 

I 
2.196 

RIGHT ANGLE PLUG 

A f;O) I~ r:fO\ 
\..V'(U~~ 

Ordering Information 
Part Numbers 

Cable Plugs 
Number 

of Contacts Straight Right Angle 

2 91·T·3200·1 91·T·3200·6 
3 91·T·3260·1 91·T·3260·6 
4 91·T·3300·1 91·T·3300·6 
5 91·T·3360·1 91·T·3360·6 
6 91·T·3400·1 9I-T·3400·6 
7 91·T·3475·1 91·T·3475·6 

12 91-T·3635 91·T·3635·6 

eem /1971 

These miniature audio/electronic cable to panel connectors 
are available with up to 12 contacts in straight· or right angle 
plug styles. Approxlinately 33% smaller than Amphenol's 
standard 91 Series coupling ring connectors, these miniatures 
are intermateable with some types of imported European elec
tronic equipment. They provide high density, low cost, top qual
ity interconnections for many modern equipment requirements. 

Friction Lock Coupling Style 
SPECIFICATIONS 
Current Rating: 3 amps per contact 
Voltage Rating: 1 contact - 750Vi All others - 120V 
Dielectric: Black molded polycarbonate 
Contacts: Pin - Sliver plated brass contacts with solder pot tails 

Socket - Silver plated phosphor bronze spring type contact with pre·tinned 
solder eyelet tails 

... ;~p~ 
%~.O··~~.r, 

.liEi*l/.,iJa I'r 

RECEPTACLE 

PANEL CUTOUT 

~,\)\~ 

PLUG WITH SOCKET CONTACTS 
t----- 2.165 REF .. _. - ..... 

I. 1.023 REF .. 

PLUG WITH PIN CONTACTS 

,.....7~.1 -I .4::. r ri RE~TT ~-r- i 

.874 ~~.(j 1.102 ~ REF. ~ REF. 

L _ ~ 0 

....j L..~:;. DIA. 

RECEPTACLE WITH SOCKET CONTACTS 

~472:1 

L:~tJ~-~--
J L.125 0IA 

REF. . 

RECEPTACLE WITH PIN CONTACTS PANEL CUTOUT 

~ 
~ 

©oo 
00 

@o 
00 
00 

Ordering information 
Part Numbers 

Number Cable Plug Panel Receptacle Cable Plug Panel Receptacle 
of With Pin With Socket With Socket With Pin 

Panel Receptacles Contacts Contacts Contacts Contacts Contacts 

91·T·3203 1 91·T·3165 91·T·3168 91·T·3166 91·T·3167 

91·T·3263 2 91·T·3205 91·T·3208 91·T·3206 91·T·3207 
91·T·3303 3 91·T·3265 91·T·3268 91·T·3266 91·T·3267 
91·T·3363 4 91·T·3305 91·T·3308 91·T·3306 91·T·3307 
91·T·3403 
91·T·3478 5 91·T·3365 91·T·3368 91·T·3366 91·T·3367 

91·T·3405 91·T·3408 91·T·3406 
... :=--

91·T·3638 6 91·T·3407 

See YELLOW SECTION .far Local Offices, Phones 2539 
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S Type 
Retainer ring mounting. Black Phenolic 
and Mica Filled Phenolic. For 22 gauge 
(.031 ") to 18 gauge (.050") panel thick
ness. May be grooved on special order 
up to 13 gauge (.093 "). Steatite fits .031" 
to .093" panels. 

Black 
Contacts Contacts Phenolic 

4 Brass 78-S4 
5 Brass 7S·55 
6 Brass 7S·56 
7 Brass 7S·575 

" 

"1 r.:I87~ i 

" ·GA~" 
Vi 0- "I' J 

Mica 
Filled Steatite 

49-554 
- 49-555 

- 49-556 
- 49·5575 

S Octal Luballoy 7S·5S 7S·5ST* 49-858 
S Loctal Luballoy 7S·5SL - -

91 Luballoy 78·59 - -
11 Luballoy 7S·511 7S·511T* -
12 Luballoy 7S·512 - -
16 Luballoy 7S·516 -

Mounting Plate Type 
REPLACEMENT TYPE S MOLDED·IN-PLATE TYPE 
Same as Type S, but 
with mounting plate 
assembled with retain
er ring. Mounting plate 
slotted holes for 1 'h" 
to 11>%4" centers. Use 
6-32 screw. 

Black 
Contacts Phenolic 

4 78·R54* 
S 78·RSS* 
6 78·RS6 
7 78·R575 

S Octal 7S·R5S* 
8 Loctal 78·RSSL 

9 7S·RS9 
11 7S·RS11 

12 
16 7S·RSI6 

20 

78·RSSP 

7S·RS11T* 

Black 
Phenolic 
77·Mlp·4 
77·MIP·5 
77·MIP·6 

49·RSS75 77·MIP·75 
49·RSS8 77·MIP·8 

77·MIP·9 
77·MIP·11 
77·MIP·12 

77·MIP·20 

~2" mtg. holes 
on 1 y." centers 

Mica 
Filled 

77·MIP·4T* 
77·MIP·5T* 
77·MIP·6T* 
77~MIP~7ST 

77· Ip·8T* 

77·MI P·9T 
77·MIP·11T* 
77·MIP·12T* 

• !'1ilitary version av~ilable with silver plated contacts and, where applicable, 
7t.t.'l:/;:~s.;.M~ mountmg plate. Add su/fix···M" to. catalog number. Example: 

# Bottom mounted, requires 1 *''' chassis holes; 

Printed Circuit Sockets 
Standard socket series 77MIP 
and 78S of eight or more con
tacts for mounting directly to 
printed circuit boards. LubaUoy 
contact tails are l/s" long and 
mount through ~6" diameter 
holes. 

TO ORDER 
Add suffix -W-0125 to part 
Ilumber, i.e. 77MIP(X)-W-0125 
or 78S(X)-W-0125. 

Wire Wrap Sockets 
Standard socket series 77MIP 
and 78S of eight contacts or 
more have Y2 " long contact 
tails for wire wrap termination. 
Standard contacts are .0 16~' 
thick, rated 3 amps for 22 gao 
wire. Heavy duty contacts are 
.025" thick, rated 7.5 amps, for 
16 gao wire. 

TO ORDER 
Add suffix -W-0500 to part 
number, Le. 77MIP(X)-W-0500 
or 78S(X)-W-0500 for standard 
contact. Add -W-0525 for heavy 
duty contact. 

IB~=~IAMPHENOL 

Compact "MIP" Sockets 
Similar to standard MIP, but smaller. 1 I/S" mounting hole. Two 
.136" screw holes on I·YJn" centers. 8 contacts only. Phosphor 
bronze contacts. 

*SS·S Octal, Black Phenolic 

*8S~8T Octal Mica Filled Phenolic 

*SS·8TM 

SS·SX 

Octal Mica Filled Phenolic with 
silver plated contacts and stain· 
less steel mounting plate 

Loctal Black Phenolic 

Saddle Type Octal 
Octal socket with 4 ground lugs for below chassis mounting and 
2 %4" holes on 1.312" centers for above chassis mounting. 
Black phenolic dielectric. 

16S·001 Wrap around contacts, Brass 
*16S·015 Tuning fork contacts, Luballoy 

• Also available with printed circuit or 
wire wrap terminals 

Steatite Magnal . Socket 

49·5S11L 11 cantacts for TV or CRT. Re· 
tainer ring mounted in 1%" 
chassis hole. IX,' pin circle 

Floating MIP Sockets 
For vibration-free operation. 

77·Mlp·8FK Octal. Complete. with 4 rubber 
grommets, 2 mounting screws, 
nuts and washers. 

77·3K 

77·Mlp·SF 

Kit for making any "MIP" into 
floating socket. 4 grommets, 2 
mounting screws, nuts and wash· 
ers. MIP screw holes must be 
enlarged to V." diameter. 
Socket only. Same as 77·MIP·8, 
but with V." mounting holes • 

MIP, Cloverleaf Contacts 
59·103 

Plugs* 

Octal. Same dimensions as stand· 
ard MIP. Mica·filled phenolic, 

~l~~~'~~~f s~~~ta~~un~~tg t~~~~d 
dipped. 

Phenolic bodies, nickel plated brass contacts. Polarized to pre
vent mismating. Mate with tube sockets shown on this page. 

SPEAKER 
For cable mount· 

ing only. 
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Miniature Sockets 
Phosphor bronze contacts with cadmium plating except as noted. 
Rated 500 V (RMS) at 1 Amp. 

Mounting 

7 Pin Sockets 
9 Pin Sockets 

Contacts 
7 
7 
7 
7 
7 
7 
9 
9 
9 
9 
9 
9 
9 

Mounting 
Hole 

Dielectric 
Black Phenolic 
Black Phenolic 
Mica Filled 
Mica Filled 
Mica Filled 
Mica Filled 
Black Phenolic 
Mica 
Mica 
Mica 
Black Phenolic 
Mica 
Black Phenolic 

Rivet Hole 
Centers 

with Tube 

Center 
Shield 
Large 
None 
Small 
Small 
None 
None 
Large 
Large 
Large 
None 
Large 
Large 
None 

'/." 
1%" 

Standard 
Bottom Mtd. 

147·500 
147·504 
147·505 -
147-170·20 
147·840' 
59409 
59-410 
59-412" 
59-411 

-
59-410-1000 
59·44S 

Shield Base 
Top Mtd. 

147·905 
-

147·913 
147-91S" 

--
59·40S 
59·407 
59·403· 
59-405 
59-4S1 
--

• Beryllium copper sllver·plated contacts. 

Miniature Plugs 
Mates with 7 and 9 pin sockets above, Diallyl Phthalate with 
gold over silver plated brass contacts. 1500 V RMS at 5 Amps. 
Molded-in strain relief post. 

Plug 
Plug with rubber cap 
Plug with rubber cap, side outlet 

7 Pin 
8S-89S 
8S-895 
86-894 

9 Pin 

8S·893 
86·897 

Miniature Speaker, Plugs and Receptacles 
Molded of black phenolic, with nickel-plated brass contacts in 

. plugs, copper alloy in' receptacles. Mounts in %" hole, round 
or D, with frictionr.etainer ring. 

Contacts 

3 
4 
5 
S 
7 

o 
Receptacle 

78-S3S 
78-S4S 
78-SSS 
78-S6S 
78·7P 

Mates with 78-SXS 
at Left 

71-3S 
71-4S 
11-5S 
71-SS 

Mates with 78-SXS 
at Left 

8S·CP-3S 
8S-CP4S 
8S·CP-5S 
8S·CP-6S 

Miniature Sockets with P.C. 
and Wire Wrap Terminations 
Same as 78-SXS receptacles above except have contact tails 
designed for P.C. board or wire wrap termination. 

P.C. Mount 
78-S5SW-0125 

Co"er Allay Contacts 
with Va" x Xl' P.C. 

Contacts 

3 
4 
5 
S 

Tails. Has .020" 
Shoulder 

78·S3SW·0125 
78·S4SW·0125 
78·S5SW·0125 
78·SSSW·0125 

Wire Wrap 
78-S4SW·0500 

Copper Alloy Contacts with 
'12" x Xl' Tails for Wire Wrapping 
Standard Heavy Duty 

.016" Thick Tail for .025" Thick Contact 
22 Ga. Wire for 16 Ga. Wire, 

3 Amps. 7.5 Amps. 

78-S3SW-0500 78-S3SW-OS25 
78-S4SW-050Q. 78-S4SW-OS25 
78-S5SW-0500 78-S5SW-OS25 
78-SSSW-0500 78·SSSW·0525 

SEC. 2100 • CONNECTORS 

Relay and Tube Base 
Black phenolic base with nickel-plated brass contacts. Rated 
1250 V (RMS) at 5 Amps .. 

Part Outside Pin Center 
Number. Contacts Diam. Circle Post 

50·035 3 .S95" .343" No 
50·801 8 1.301" .S87" Ves 
50·820 11 1.301" .750" Ves 

Lamp Socket 
For medium base prefocused lamps. 1000 
watts. 110/250 volts, UL apprl)ved. 

_.!J..8:8;-_-t-_-,P::,:h",en":,0",Ii=.<c'--:-,,,tO~45~0=OF. 
98·1 Steatite, to 1800oF. 

Relay Sockets/lndustrial Tube Sockets 
Heavy duty octal socket with barrier- . 
protected screw type terminals. 1250 V 
RMS at 5 Amps. Two .156 mtg. holes on 
1.688 centers. Molded one piece melamine 
construction. 
Top Mounting 

14S·103 
-14S.io4 

146·817 (II contacts) - Melamine die
lectric, phosphor bronze contacts with 
solderless reversible screw terminals. 600 
V (RMS) at 10 Amps. Two .156 mtg. holes 
on 4.187 centers. May be gang mounted. 
59·106 (14 contacts) - Mica-filled die
lectric, phosphor bronze contacts. 
59·470 (20 contacts) - Diallyl phthalate 
with beryllium copper contacts. 

Rectangular Relay Sockets 
Economical 14 contact socket 
for popular 4 pole, double throw 
general purpose relays. Avail
able in solder eyelet termination 
with panel mounting clip or dip 
solder terminations for PC 
board mounting. Cadmium 
plated brass contacts in molded 
phenolic dielectric rated 71/2 

amps at 600 volts. 
59·133 Solder eyelet contacts 
59·134 Printed circuit contacts 

SCR Sockets 
Three contact receptacle designed to accept General Electric 
Company's CI06 SCR (Silicone controlled rectifier). Nickel 
silver contacts. Black nylon insulator. Voltage rating: 500 volts 
(RMS). Current rating: 5 Amps. Contact spacing: .200" centers. 
Mating engagement depth: .160" min. Contact length: Approxi
mately .323" x .020" square. Contact tails designed for wire 
wrap or printed circuit board mounting. 

77·115 Press fit style without flange. To 
fit rectangular panel or chassis 
cut dimensions .335 ±.005" x 

--==-=-=-=-_-"071S~5_.~Ojl.15""-. --=_---,_-,--_ 
77·11S Molded mounting flange has two 

.125" diameter mounting holes 
on .S25" centers. Assembly fits 
out .325" x .200". 

Heavy Duty Side Mount Socket 
For 4 contact industrial tubes. 

With With With For 
Retain Terml With Under· JumbD For 

AMPHENOL InFt nal Bottom writer's 4·Pin UX4·Pin 
Number Clp- Black caver Shield Tubes Tubes 

14S·105 X X X 
146·10S X X 
14S·107 X X X X 
14S·109 X X 
14S·110 X X 

NOTE - Bottom Covet' 146·910 may also be tued with 
146·109 and 146-110 sockets . 

eem /1971 . See YELLOW SECTION for Local Offices, Phones 2541 



Duodecal & DiheptalSockets 
For TV and CRT tubes. Removable socket cap and body of 
molded phenolic. 2000 V (RMS) at 10 Amps. 

Part No. 
59·402 

59·415 

59·417 

Description 
Duodecal socket for a max. of 12 equally 
spaced pins on a circle dlam. of 1.063,f. 
Diheptal sockets for a max. of 14 equally 

~l::~W~rc:~S2.~~':, ~~c~~b~a:is:,f 1.750". 
Diheptal sockets for a max. of 14 equally 
spaced pins on a circle dlam. of 1.750". 
Medium-for 2.2501' D. Tube Base. 

High Voltage Sockets 
For rectifiers, power supplies and other high 
voltage uses. Steel mounting plate. 

Part Can· For Mounting 
No. tacts Dielectric Tube Diam. Information 

14(HOl 8 Melamine 1.377" Max. 2 .136" dla. holes 1.150" cutout 
on 2.031" centers 

77A·4T 4, Phenolic 1.156" 2 JW' dia. holes 
on FIa" centers 

1112" cuto,ut 

Grid Cap 
63·1 For tube grid caps, 1f4" to 112" diameter. 

Tube Shields 
Cadmium plated steel with internal spring holds tube securely. 

Miniature Maximum Tube 
Tube Length 

5·401 7 Pin 1~. 
5·402 7 Pin 10/. 
5·405 9 Pin 1112 
5·408 9 Pin 1'~. 
5·409 9 Pin 2% 

Recessing Shells 
For use with 78S, 86CP, 60, 61 and 160 Series 
plugs and sockets. 
23·1S 

61·61 

Aluminum. Raise or recess 1~.". 10/4" mounting 
hole, uses 3 No. 6 screws. 
Cadmium plated steel .. Recesses unit 1~.". 
Mounts in 1~<" hole. Two %." mounting holes 
on 1%" centers. . cap'it 

Side Outlet 

e
~'~ 

".', 

n .. 
Thermoplastic Rubber Grommet Rubber Grommet Cable Clamp 

Makes inexpensive cable connectors of standard sockets, plugs 
and receptacles such as 78, 60, 61, 86 and 160 Series. For 
applications requiring frequen,t ~ating andunmating use 3-858 
or 3-859 with molded finger gnp. 

FINISH 

Black Black Clear Cable 
Thermoplastic Epoxy Cadmium Outlet 

- 3·10 3·10·1000 None 
- 3·12 - Metal 
- 3·13 3·857 Rubber 
- 3·17 - Side, Rubber 
- 3·24 3·856 Cable Clamp 

3·858 - - Finger Grip Style 
3·859 - - Finger Grip Style 

Tip Jacks 
Nylon body with recessed silver plated 
contact. For .080" dia. phone tip. Tinned 
terminal. ~" mounting hole. Add suffix 
to catalog number to indicate color. 

Maximum 
Cable 0.0. 

Dust Cap 
KI' 
~<" '$1," 
%" 
~." ~.', 

IB:::~~IAMPHENOL 

. Rectangular Connector 
70·26 4 contact cable plug 
77·26 4 contact receptacle. molded·in· 

plate, two %,' screw holes on 
1%" centers. ~ ... x Uf." panel 
cutout 

Miniature Cable Connectors 
Hlack phenolic dielectric in cadmium plated braS$ shell. Polarized con
tact sptlcing. Plugs and receptacles take cables up to 14" diameter. 
Panel receptacle mounts in 'Va" hole with two 6-32 screw holes on 
114" centers. 
Rated 3 Amp., 
500 Volts. PLUGS 

Contacts 
3 
4 
5 
6 

91·MPM·3L 
91·MPM·4L 
91·MPM·5L 
91·MPM·6L 

CABLE RECEPTACLES 

m 
Light Duty Connectors ** 

Rubber 
Grommet 

Pin Socket 
CDntacts Contacts Contacts 

4 86·PM4 78·PF4 
5 86·PM5 78·PF5 
6 86·PM6 78·PF6 
7 86·PM7S 78·PF7S 

-'- -
8 86·PM8 78·PF8 
9 86·PM9 78·PF9 

11 86·PMll 78·PFlI 
12 86·PM12 
- -
20 86·PM20 -

91·MPM·3S 
91·MPM-4S 
91·MPM·5S 
91·MPM·6S 

SHIELDED PANEL 
RECEPTACLES 

• ~ \,~,'" .. Cable 
CllJmp 

Pin Socket 
Contacts Contacts 

86·PM4·11 78·PF4·11 
86·PM5;11 78·PF5·11 
86·PM6·11 78·PF6·11 
86·PM7S·11 78·PF7.S·11 

-
86·PM8·11. 78·PF8·11 
86·PM9·11 78·PF9·11 
86·PMll·ll 78·PFll·ll 
86·PMI2·11 

- .-
•• For cable to cable applicatIon, mate with each othe,.. Fo,. cable to panel 

abp/ications, mate wit4 type S, RS, and MIP tube lOckets. Do not use 
wh.,.e f,equent mating and "nmating is ,equit-ed. Use 3·858 molded cap 
with /inge, grip. . 

110/220 Volt Plugs and Receptacles 
UL listed except for 160-1 0, ~nd 160; 11. Used with Seriesl 
3 caps, 23-1S and 61-61 mounting plates. 

Gl·M 

Mounting 
Retaining Ring 
Mounting 

Plate and 
Retainer 
RIng 

Molded-In· 
Plate 

Recessed 
Housing 

Rubber 
Grommet 

Cable Clamp 

61·Ml0 

2 Pole 
Black Phenolic 

15 Amp. 125 Volts, 
Standard Plug Recep-

Plug Polarized tacle 
61·M 61·MP 61·F 

61·Ml 61·MPl 61·Fl 
61·Mlp· 

61F 

61·MI0 61·MPI0 61·FlO 

160·2·N 1 BO·9·N 
2 Pole With 

Ground 3 Pole 
Blk Thermoplastic Blk Phenolic 
15 Amp. 125 Volts 15 Amp. 125Volts 

Recep· Recep-
Plug tacles Plug tacle 

160·11·N 160·10·N 60·M 60·F 

160·3·N 160·2·N 6O·Ml 60·Fl 

160·5-N 160-4·N -, -
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223 Series Tiny Tim®'Cormeetors 
5 TO 33 CONTACTS 
POLY CARBONATE OR NYLON CONSTRUCTION 

Exceptional interconnections for circuit modules, either 
potted-in or surface mounted, and can also be used as 
micro-miniature rack-and-panel, cable-to-cable, and 
cable-to-panel connectors. 

The positive mating is the result of the snap latch en
gagement locking device molded into the connector 
body. Contact identification numbers are also molded in. 

Trapezoidal mating faces are used for polarization. 
Guide pins provide keying. Contact spacing is .100" 

(Rella-Tac Contacts on centers on each row. A 
Illustrated) . . £"""s..=---..""",,'& 

SPECIFICATIONS .6711....- td ... ~ =e'" , 
.628.441 

Temperature Range: ~ .. .. 

Cu~;eon1 ~at~~~50C ~ 17 ~ .. ~ ~I'" 
3 amps (Wire-Form contacts). .282 ~ g -----l 
5 amps (all other contacts). ref. SCREW MOUNTED 
Voltage Rating: .144 
1500 VAC (RMS) at sea level. .j, i[f6 .. 100 Dia. (TYP.) 
375 VAC' (RMS) at 70,000 ft. .29 ... • ,'.096 
Dielectric: b 
Polycarbonate resin. (Nylon also :288 ,0 ." 

avaiJ~~'fJct factor for .09511--E ±.005 ~ I 
performance specifications .087 C ±.002...::::::...J 

PANEL CUTOUT 

E C o ref. 
No. of Length of Mounting Overall 

Contacts Cutout Cent~rs Length 
5 .410 .593 .843 
9 .61D .793 1.D43 

17 1.015 1.193 1.443 
25 1.41D 1.593 1.843 
33 1.810 1.993 2.243 

Ordering Information 
223· 1 1 17 

Series Designation....,; ____ T....... TT~Number of Contacts m ~~~~~ 
Insert Style 

Method of Mounting------.... I-Plug, lexan (Green) 
I-Screw Mount 2-Receptacle, Lexan (Green) 

5-Plug, Nylon (Black) 
NOTE: Order Contacts Separately 6-Receptacle, Nylon (Black) 
Use Wire-Form pin contacts for plugs, socket"contacts for receptacles. 
Use Relia-Tac pin contacts for receptacles, socket contacts for plugs. 

220 Series Micro-Rae@ 
RACK AND PANEL APPLICATIONS: 52 AND 104 CONTACTS 
FLOAT MOUNTED: LOW COST HIGH CONTACT DENSITY 

Mono-block construction. Contact identification num
bers are molded in. Polarization is achieved by a 
trapazoidal mating area and. keying with the use of 
guide pins or keying by molded-in slot-and-key 
arrangements. 

Cable clamp assemblies are available for both sizes. 
Special size connectors can be supplied if needed. 
Environmental resistance can be added. 

..; Potting Mold 
: Cable Clamp 
~ Max. length A 
E Mtg. Ctrs. B 
;:;; Cutout C 

No. of ontacts 
52 104 

220-635 220-634 
220·5 220-6 
1.888 3.017 
1.492 2.611 
1.250 2.359 

.L...-
.354 "'173 
~ 0.553 

.129 I ~C ±.010~.:w-
Ordering Infprmation \o~:I~lH~~~52r-lFloatMtg. 

Series ~ 1 N 104 Only .. 172 Dia. (2 Holes) for Mtgs. 
Designation :::r- T~" u;re; of Contacts Other Than Float. 
Insert St Ie ---J 052, 104 NOTE:. Order Co~tacts Separately 
I-Plug (LeXan) Connector qlass use Wlre·Form pm contacts for 
2-Receptacle (Lexan) N-Non·envlronmental· plugs, socket .contacts for receptacles. 
(Includes Hardware) , Use ReJja-Tac pin contacts fQr 

receptacles. socket contacts for plugs. 

eem/1971 See YELLOW SECTION for 
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221 Series Strip Connectors 
ADAPTABLE TO ANY SHAPE: STACK, CUT, CUT AND STACK, 
USE AS IS ••. HIGH CONTACT DENSITY, 

AMPHENOL Strip Connectors are highly reliable, low cost micro
miniatures with great application versatiiity. They are furnished in 
4" and 6" lengths, but you can cut and stack them to whatever configura
tion you need to satisfy your various application requirements. 

If you. want, AMPHENOL can do it all for you promptly and econom
ically - cut the connectors to the length you want, make mounting holes, 
cut leads to length, and crimp, or sO.lder them to the contacts. 

Strip connectors use Poke-Home contacts and perform superbly. Where 
keying is desired, guide pins are inserted in two or more plug strip 
contact holes. 

Because Strip connectors are injection molded, special configurations 
can be produced quickly and inexpensively. 

"' 

Slrlps can be used In 
stacked arrangement. 
Should be stacked par
allel only. 

'" . CUT rm;rr'lll"1tb A' F.50.50 C REF. "TYPICAL 

L-'n!........l .... 

PC bQard application 
using strip connectors. 

~EJ-~~:tf OR W~~~1fc~M 
CUSTOM LENGTH 

Number of holes multiplied 
by contact center dimension 
equals approximate length of 
strip. 

A F 
Contact Contact 

Description. Centers B C 0 E Positions 
6" Plug strip .100 - .456 6.00 .105 60 

-6"Receptacle Strip .100 .230 - 6.00 .105 60 
-4,TPlug Strip .075 .456 4.00 .10S 53-

4" Receptacle Strip .07S .230 4.00 .105 53 
4" Plug Strip .050 .281 4.00 .075 80 
4" Receptacle Strip .050 .218 4.00 .075 80 

Ordering Information Standard and custom lengths. 

Series 
Designation 
Contact Centers-! 
1-.10D In. 
2-.075 In. 
3-.050 In. 

(only Nylon) 

221 - 1 5 02 
=r- TT"""C....-

Insert Style -
I-Plug, poly-

carbonate 5-Plug, Nylon 
2-Receptacle, 6-Receptacle, 

polycarbonata Nylon 

Note: Drder contacts separately. Use Wire-Form pin 
contacts for plulls; socket contacts for receptacles. 
Use Rella-Tac pm contacts for receptacles; socket 
contacts for plugs. " 

Number of Contact Holes 
needed: from 02 to 60 
on .100 centers (stan
dard 6" strip contains 
60 holes); from 02 to 
53 on .075 centers 
(standard 4" strip con
tains 53 holes); from 02 
to 80 on .050 centers 
(standard 4" strip can, 
ains 80 holes). 

Note: Must use 2 digits. 

Strain Relief Strips Protect Wire 
AMPHENOL has a solution to the problem of excessive. flexing that 
breaks wire strands in cable-terminated applications. Strain lelief strips are 
available to encase and protect the wire in the crimp area at the rear of 
the strips. Molded in black Nylon 6/6 material, the strips can be ordered 
to !"atch any Amphenol strip ~onn~ctor. Held in place by retention pins, 
which can also be used as a gUIde Ptn. . RETENT'ON, 

Ordering lnformation OUIO' P'N 

221·9160-for use with strip connectors on .100 ctrs. 
221-9253-for use with strip connectors on .075 ctrs. 
221-9380-for use with strip connectors on .050 ctrs. 

Mini-Tac Contacts 
lSub-miniature Relia-Tac contacts for 
.050" center mini-strip connectors 
only). 
Current Radng: 3 Amps. 
Wire Size: 26 to 32 gao stranded wire. 

Poke-Home® Guide Pins 
Poke-Home guide pins when seated in plug inserta serve functions of polariz-

~~~he~e~~3a?fa~0~~e~f{e a#~~:e~~nt~~~ ~=:t~t u;:~o~ ~~~~;g::a~~ 
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224 Series 
Ultra-Mite 
Connectors 

Square flange ,lug shell. 
receptacle Insert 

Cable plUII shell. 
plUII insert 

Premium Performance For Every Design Budget 
AMPHENOL Ultra-Mite connectors are a complete line of 
non-environmental (Class N) and environmental (Class P) con
nectors at prices that fit into every design budget. The connec
tors are available as &traight plugs and square flange, single 
hole mounting and cable receptacles. Either plug or socket 
contact inserts may be selected for any of the four available 
shell styles. High density contact arrangements offer 7, 19, 31 
and 61 contacts. . , 

The standard Ultra-Mite insert material is an exceptional low 
cost plastic capable of withstanding temperature constants of 
up to 325°F Also available in nylon upon request. No-scoop 
construction, another quality feature, prevents damage to pin 
contacts in a connector when the mating connector is wiped 
across its face, as in blind mating connections. 

ARRANGEMENTS 
INSERTS AVAilABLE (Showing front face of plug insert) 

Shell Size 10 

Size 22 contacts 
rated 5 amperes@o 

for wire sizes 
22.24·26-28 000 

solid 00 
and 

24·26·28· 
stranded 

I. 14 

7 contacts 10-7 19 contacts 12·19 31 contacts 14·31 

'Squar. Flange 
Shell with 
Plug Insert 

Square Flange 
Shell with 

Socket Insert 

Piug Dr Socket Inserts in any Shell SlJle 

Shell Dimensions 
CONNECTORS 
Ultra-Mite connector classes uN", uP" are available in four shell styies
Straight Plug, Square Flange, Single Hole Mounting, and Cable-to-Cable. 
The standard Ultra-Mite coupling is bayonet lock for quick disconnect. 
All plugs have threaded back ends to accept cable clamps or potting forms. 

C;''''~ I. DiMENSIONS 
I---l.II20 --t 
! 0 1 Shell Size uR" Dla. Max. 

10 .906 
R 

m!::WI~~J 
12 1.078 

14 1.141 
Class "N" Mated Standard'Bayonet with Cable Clamp 18 1 "'5 Coupling Shell ___ ,,-__ "_'_ 

Contacts. 
Ultra-Tac contacts are recommended for best service. Relia-Tac 
contacts may also be used. See listing on next page for contact 
specifications. 

HARDWARE ACCESSORIES - CABLE CLAMPS 
Cable clamps suppon conductors ex
tending from plugs and receptacles and 
prevent twisting or pulling of the con
tact terminations. To order cable 
clamps, specify the part number of the 
cable clamp Which corresponds to the 
cOl/llector shell size. For example, the 
correct cable clamp for a 224-16NI8-
6)S02 plug is 224-552-18.· 

POTTING 
On "P" connectors, to seal the back of the connectors, potting compound is 
injected into the back of the shell and allowed to cure. It forms a chemical 
bond to the inner and outer walls of the connector, to the back of the 
insert, around the contact terminations and well out along the leads. 
Not only is a back shell eliminated, but also the cable clamp. The contact 
terminations are completely and individually protected by the resilient mass 
which surrounds them and resists transmittal of vibration to the termina
tions. The potted assembly is moistureproof and resistant to contaminants. 

la:t:=IAMPHENOL 

Single hole mDunt 
plug shell. plug insert 

Cable receptacle shell. 
receptacle insert 

Cable receptacle shell. 
pluglnsert 

• lDwest CDst complete High·Density Miniature connector family available. 
• High performance-potted constructions meet and exceed Mll·C·26482. 
• Completely subminiaturized connectors with high contact density-

61 contacts in a size 18 shell. 
• Size 22 Poke-Home contacts 
• Lightweight - abolit 25% that of standard connectors with the same 

number of contacts. 
• MI Class uP" receptacles have dynamic O-Ring shell seal. 
• Bayonet lock - 3 pin spring loaded coupling ring for quick disconnect. 
• Crimp contact terminations. 
• 5 key polarization. 
• Cable clamps for strain relief. 
• Connector identification molded in front and back. 
• Natural recess in rear of connector for potting. 

Panel Mount Shells 

r~ 11m [] I~~ ~~~ LC'J~: :L~.,c. ~ .. 9 [[lillie 
Square Flange ! Square Fiance Square Aa,.., Clble-tu-C.lbkl C8bJa·to-Cable 

cable Clamp cable Camp' 

r F---1 . Single Hole Mounting ['.:;t...G 

[~-[~ 
L II L, .. ,,~ .950~ 

$Inc1_ Hole Mounting. 
ClbleClilmp 

Single Hole Mountina 
Panel Cutout 

Sinll. Hola Mountinl 
F1anp and Nut 

DIMENSIONS 
A IJ C D E F G 

Panel 
Shell 

Max. 
hick 

Size Dia. Max. ~.O15 :±.O15 Max ness 
-10 .659 .620 .067 .938 .719 650 .109 
.12 .829 .620 .067 1.031 .812 650 .109 
·14 .898 .620 .067 1.125 .906 650 .109 

18 1.131 .620 .067 1.312 1.062 .650 .109 

Ordering Information 
CONNECTOR PART NUMBER 

H J K l M N P 
Panel 
Nut 

Max. Max. e=.OO ±.OO Max. Max. ±.O05 
.109 .95 .718 .730 1.075 1.192 .760 
.296 1.1~ .9~ .917 1.292 1.380 .947 
.396 1.2~ .968 .980 1.396 1.505 1.010 
.646 1.45 1.21 1.225 1.646 1.740 1.260 

To order the 224 Series Ultra-Mite comiectors you want, put together 
the part numbers as illustrated in the following example. All connector 
part numbers are without cable clamps and potting forms. Order hardware 
accessories separately. 
Plug connectors accept socket contacts only. Receptacle connectors accept 
pin contacts only. ReUa-Tac and Ultra-Tac contacts are not intermateable. 

224-16N 18-61 ii( 1 E) 
Series Desi~nation 224 .::::r- T (DeViations) * 
Coupling Type ____ ----'_ 100-less Contacts 
I-Bayonet . Conlae'Type 

P-Pin (for receptacles only). 
Shell & Insert Type P02 or P03.' 
{}-Square ·Flange Receptacle ~ocket (for plugs only). 
I-Square Flange Plug S02 or S03 (contacts in-
2-Single Hole Plug cluded unless deviation 
3-Single Hole Receptacle 100 specified). 
4-Stra!ght Plug Receptacle Number of Contacts 
6-Stralght Plug Plug 
8-Cable to Cable Plug 7, 19, 31, 61 
9-Cable to Cable Receptacle Shell Sizes 
Connector Classes 10, 12, 14, 18 
N-Non-Environmental "Most economical way to order. 
P-Potted (Receptacles only). *** Order contacts in bulk. 
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222 Series Mighty-Mite® Connectors 
7 to 61 Contacts - .085 Contact Centers 
CABLE APPLICATIONS - ENVIRONMENTAL VERSION 
MEETS/EXCEEDS MIL·C·26482 

222·22N31 
222·11 N31 

222·519 

Superior Performance at Low Cost 
AMPHENOL Mighty-Mite connectors are low cost, highly reli· 
able micro-miniature connectors designed to serve an exception
ally wide range of cable-to-cable and cable-to-chassis applications. 

Mighty-Mite connectors are available as straight plugs, single 
hole mounting, square flange, and cable receptacles in both 
standard and environmental constructions. Standard connectors 
are molded of one-piece, rugged polycarbonate or nylon resin. 
Poly sulfone constructions are available for applications involv
ing higher temperatures (up to 325°F) and where repeated 
contact insertions are required. 

SEC. 2100 • CONNECTORS 

TOG 
1 '. -. " 

4·Hol. Mount Receptacle 

:>-<nt"IA. 
t~ ·cl...J.._ 

f."+ ", 
Panel Cutout Dimensions 

.112 4 ~ OS3..!. .008 

.i.l108('~ 
I J ~ .. 005 

.. _;/1 :l-lPI @;:v~f 
.116 W .'.41~ 

-- G -11- Jlil MAX. Sine" Hole Mount Receplacle 

For contact arrangements, see Ultra·Mlte connectors on previous page. 

No. of Contacts 
7 19 31 61 

A ref. diameter .496 .621 .746 .996 
l:!- B ref. length 2.402 2.618 2.948 3.530 
:! C ref. length .854 .962 1.134 1.418 
en o ref. square .750 .875 1.000 1.250 z 
w E ref. diameter .940 1.065 1.189 1.444 ~ 
is F ref. length 1.170 1.278 1.450 1.734 

G ref. length .976 1.084 1.256 1.540 
H length .250 .312 .375 .500 
J diameter .511 .636 .761 1.011 

u Strain Relief Assembly No. 222·517 222·518 222·519 222·520 
u Retaining Ring NO, 2·310 2·311 2·312 2·313 .. 

Ordering Information 
Series DeSignation 222 

222· 
=r-

Method of Mounting 
l-Flangeless 

Tl 11 TNL._"'T'"_6_1 ________ Number of Contacts 07, 19, 31, 61 
___________________ -'_ - Connector Class: N-Non·environmental 

P-Potted* (receptacle only) 

2-4 hole mount receptacle I nsert Style 
3-Single hole mount Receptacle (includes retaining ring) I-Plug (Lexan) 

2-Receptacle (Lexan) 
• The "N" Plug is used with "P" receptacles for potted connectors. 
NOTE: Order Contacts Separately. 

3-Plug (Polysulfone) 
4-Receptacle (Polysulfone) 
5-P;ug (Nylon) 
6_Receptacle (Nylon) 

Use Wire·Form pin contacts for plugs, socket contacts for receptacles. 
Use Rella·Tac pin contacts for receptacles, socket contacts for plugs. 

220 Series Contacts 
FOR 220, 221, 222, 223, 224 SERIES 
CONNECTOR 

Ultra-Tac Contacts. 
Top quality micro-miniature contacts. The socket contacts are 
hooded to resist test prod damage. 

Relia-Tac Contacts 
Durable, customer-proven contacts. 

Part Number 

220·P02 (Pin) 
220·S02 (Socket) 

220·844·02 (Pin) 
220·845·02 (Socket) 

ULTRA·TAC 

Spaclflcatlans 

_v~ .. 
Current (Amps) 
Rating 5 
Contact 
Resistance' 
(ohms) .0060 
Wire 
Range (Ga.) 
(Solid & Stranded) 22,24,26 
Contact Gold·over·Nickel 
Finish on 

Copper Alloy Bodies 

Description 

Standard, See 
specifications below 

Same as above, except 
heavy gold plating and 
inspection hole in crimp area 

RELIA·TAC 

r·3884 llQ(]f'151,..l. 

Tt.028 MIN 0!2 
.051 MAX 22O.P02 

1.4041 
~,jj 

.028 t.ii"Nf'l 
220 S02 051 MAX 

5 

.0060 

24,26,28 
Gold·over·Nickel 

on 
Copper Alloy Bodies . . 

• Constant to a minimum of 100 cycles of Insertion and Withdrawal . 

Ordering Information 
Minimum order quantity is 100 pieces. 
Contacts can be supplied on reels for use in semi·automatic crimp 
machines. Contact factory. 

Wire Form Contacts 
The unique 4-member spring design of the pin exerts self
equalizing force on socket wall, reducing contact resistance. 
Standard crimp type contacts incorporate gold clad copper 
alloy wire members in copper sleeves; gold plate finish. 

Pin Tail Contacts 
Pin Tail Relia-Tac contacts may be used for mounting connec
tors directly to printed circuit boards. Can be provided with 
right angle bend. They cannot be used in 224 Series connectors. 

Solder Cup Contacts 
Can be soldered to leads before insertion or, with proper heat 
sink, after contacts are assembled. 

WIRE FORM 

ll~~ 
n.028 MIN 

.053 MAX 220.POI 

~iJ 
22O.S01 .g;: ~~'!J 

3 

.0050 to .0060 

24,26,28 
Gold·clad Copper Alloy 

Wire in Gold Plated 
Copper Sleeves 

PIN TAIL 

.051 MAl(, .095-.233-:.151~ . 
t1t:Q, ~...L 
n .021 MIN. .~32 

220·834-01 
--.720......-:::-1 
i r·250i· 
f""""F;:~.1 

.024 MAX "'I 
22081502 ... 051 

5 

.0050 to .0060 

NIA 
Gold·over-Nickel 

on 
Copper Alloy Bodies 

SOLDER CUP 
.059 

M~r--496 ·f.i"lliL 

I~ MIL. !C"?r.o32 
220·830·02 

b .402 .• 

C·: ¢CTSJ~ 
220.831.02 .036 MIN.· .059 

5 

.0060 

24,26,28. 
Gold·over·Nickel 

on 
Copper Alloy Bodies 

NOTE: Except for ihe Wire·Form design, all socket contacts are com
pletely shrouded within the plug inserts for optimum protection against 
damage. Pin contacts are normally exposed when assembled into recep
tacle inserts. Wire·Form contact pins are to be used in plug inserts and 
socket contacts in receptacles. 
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la:=.:=JAMPHENOL 
17 Series Min Rac®Connectors 
• Sub Miniature Rack and Panel 
• Choice of Fixed or Removable Contacts. 
• Six Styles - Unlimited Variety 
• Intermates 'with all "0" Shaped Sub Miniatures. 

Pok!l Home High Encapsulated Fixed Power & Solderless 
.. Hal'!! Dielectric Density Contact Coax Wrap 

A complete line of versatile connectors offering 9 to 98 con- . lightweight, miniature connectors are ideal for computers, tele-
tacts in a choice of arrangements and dielectrics. Cable hous- communications, instrumentation and avionics systems not re-
ings are available for cable-to-panel or cable-to-cable quiring environmental capability. 
applications, and several locking devices are offered. These 

Contact Arr~ngements 
FOR ORIGINAL POKE HOME, HARD DIELECTRICbFIXEO 
CONTACT, SOLDERLESS WRAP AND ENCAPS LATED 
CONTACT 

~c:J0) @~10 
9 CONTACTS 25 CONTACTS 

~\=~:~JIO) 
37 CONTACTS 50 CONTACTS 

FOR HIGH DENSITY LINE ONLY 

~'B9 ~ 
14 CqNTACTS 26 CONTACTS 44 CONTACTS 

€~:=m<@>~".;te'9 
65 CONTACTS 98 CONTACTS 

SPECIFICATIONS 
ORIGINAL POKE HOME .. ENCAPSULATED CONTACT 
Temperature Range: -55°C to + 125°C. 
Current Rating: 7.5 Amps. 
Voltage Rating: 500 VAC (RMS) at sea level. 

150 VAC (RMS) at 90,000 ft. 
Dielectric: Zytel 101 nylon per MiI·P·20693. 
Shells: Cadmium-plated cold·rolled steel with clear 

chromate finish per QQP-416A, Type I. Gold iridlte 
finish available on request per QQP416A, Type II. 

Contacts: Crimp Type - .00002" mi~. gold over 
copper elated silnic bronze •. Solder type -.00002" 
min. go d over copper plated brass. 
Wire Size: Solder: Up to #20; crimp #20, #22 and 

#24 AWG. 

HARD DIELECTRIC 
Temperature Range: - 55°C to + 175°C. 
Current Rating: 7.5 Amps max. (#20 size contacts). 
Voltage Rating: 500 VAC (RMS) at sea level. 

150 VAC (RMS) at 90000 ft. 
Dielectric: Diallyl phthalate glass.filled per MiI-M· 

19833, Type GDI-30. . 
Shells: Same as above. 
Contacts: Crimp·type - leaded copper with .00002" 

min. gold over copper flash plating per MII·G· 
45204, T)Cpe II. Solder type - brass or sllnic 
bronze WIth .00002" min. gold over copper flash 

Wi~!a~rzV~~c~~r;·#~~olwTr~ir~l. max. 

(~) 

FIXED CONTACTS and POWER .. COAX. 
Temperature Range: -55°C to + 125°C. 
Current Rating: 7.5 Amps. 
Voltage Rating: 500 VAC (RMS) at sea level. 

125 VAC (RMS) at 70,000 ft. 
tbb=§lC> Dielectric: Glass-filled nylon. 
\::.; ':J Shells: Same as above. 

3 COAX CONTACTS 1 COAX CONTACT 
20 NO. 20 CONTACTS 

2 COAX CONTACTS :ontacts: Power; Screw machine type - .00002" 
15 NO. 20 CONTACTS min. gold over copper plated brass. Punch press 

type - Stamped from phosphor bronze and plated 
.00002" gold over copper flash. Wire wrap type

<§\o·.==,oiof0 
2 COAX CONTACTS 

25 NO. 20 CONTACTS 

~~ 
7 COAX CONTACTS 

17 NO. 20 CONTACTS 

Additional insert configurations are available. 
Refer to factory for information. 

RECEPTACLE 
(SOCKET CONTACT) 

DIMENSIONS 

RECOMMENCED .440 
ELASTIC STOP NUT 

D 

.00002" min. gold over copper plated brass. 

.500" Lg. x .025" Sq. Coax.; #1 Shielded contacts 
are gold plated. 

Wire Size: Up to #20 wire. 

HIGH DENSITY 
Temperature Range: - 55°C to + 125°C. 
Current Rating: 3.0 Amps. 
Voltage Rating: 500 VAC (RMS) at sea level. 

75 VAC (RMS) at 70,000 ft. 
Dielectric: Glass·filled nylon. 
Shells: See above. 
Contacts: 'Plns-Ieaded copper with .00002" min. gold 

over copper flash plating. Sockets-phosphor bronze 
with .00002" min. gold over copper flash plating. 

Wire Size: #24, #26, #28 AWG. 

0 D F 

Contacts 
For Original Poke Home Line Only 
Standard Crimp Type Contacts 

. .622 • - .606--------, 

Standard Solder Type Contacts 
>--- .51 i---l 
ku==--=> 
17-765-02 

Pintail Contacts for P.C. Mounting 
-.023 Dia. of Pintail 

!--501;:1 
~ 

17-764-02 

r-- i53l . ." 
~ 

17-551-02 

,.659----< 

17~':odi~.) 

45~'~ Q~.539- ~ ~.342 Right angle pintails for P.C. . wE E''D",,~;,t'154 mounting-.040 dia. pintails 
- .651 - - 635-

Optional Contacts 
~-:-I -' -.675--; Over-size crimp barrel 
~11~ ~ contacts for 16 gao wire 

For High Density Line Only 
1---.406-- L---,439~ 

DLJ:::= E====; 0 
17-1140 17-1195 

For Hard Dielectric Line Only 
,.. -.632----"""""""' 1---,621----1 

~~ 
17-1038 -r7-i037 ~ 

:---.527-- --.520 

~ ~ 
17-1040 17-1039 

For Power & Coax 
Combination Only 
~Pin 
~Coax 

Socket iL:JrL::CJl 
Coax~ 

Pin Cables Socket 
17-1112-01 For RG195/U and 17-1113-01 

RG195A/U cable 
17-1132-01 For RG178B/U, 

RG196/U and 
RG196A/U cable 

17-1130-01 

17-1264·01 For RG58/U, 17-1265·01 . 
RG141/U, RG141A/U, 
and RG303/U 

HIGH VOLTAGE CONNECTOR 

o~ CIPCDo® ®ow® go 
10 #20 Contacts-Size 37 Shell 

ORDERING INFORMATION 
17-800 Plug 17-801 Receptacle 

F F 
All Lines Encapsu High PDwer Encapsu- High Power Mounting Dimensions-Ali Lines 

Can- lated Density acou. lated Dens!iJ a Coal. G (Min.) H (Min.) 
nectar A 
Size Mu. B 

9 1.239 .984 
15 1.567 1.312 
25 2.114 1.852 
37 2.754 2.500 
50 2.661 2.406 

2546 

C D D D Conlact Line Comb. 
Mal. (1) (2) (3) Line Dnl Oal, Onl, 

.515 ~ '" ~ ~ . 204 'X • 

.515 '" ~ • 204 'X • 

.515 ~4 ~2 '%. ,204 'X. 

.515 ,%, ~ ~ '%. .204 ~ .626 ~, 2%. .204 

E 
All F F F Contact Lile CDmb. Back Front Back Front 

Lines (1) (2) (3) LineODI, Onl, Onl, Mig. Mig. Mig. Mig. 

,~ 

,~ 

,~ 

I~ 
,~ 

,~ '%. :~: ~ .192 0/. .798 .830 .448 .505 
,~ '%. .192 '*' 1.116 1.161 .448 .505 
I~, '%. ')f, "" .192 '*' 1.654 1.701 .448 .505 
?I, '%. 'X, ~ .192 '*' 2.304 2.348 .44'1 .505 
1~2 '%" 'X. .192 '*' 2.210 2.285 .559 .645 
.. 

(1) Onglnal Poke·Home and Hard Dlelect-nc with Cnmp Contacts. 
(2) Original Poke-Home, Hard Dielectric and Fixed Contacts with Solder Contacts. 
(3) Fixed Contacts with Solderless wrap tails only. 
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17 'Series Min Rac Accessories 
Plastic Backshell 
A versatile accessory for all Min Rac connec
tors. Protects connector terminations and 
provides cable strain relief. Unique remov-
able side panel allows attachment even after 
cable has been terminated. Can easily he 
removed for servicing in field. Deep recess 
accepts all connector styles, even encapsu
lated and power and coax lines. Interchange
able insert and cable clamp allows choice of 
top or side cable entry. Made of glass-filled 
nylon with cadmium plated steel clamp. 

Metal Cable Housing 
Used to adapt connector for cable to panel or 
cable to cable applications. Easily attached 
to connector by two screws. Available in 
clear chromate or gold iridite finish to match 
connector shells. 
DIMENSIONS 

50 

K I'%. 

PART NUMBERS 

Backshell & Cable Housings Spring Latch Screw Latch 
Plastic Metal Locking Device Locking Device 

Shell Clear Gold Clear Gold Clear Gold 
Size Chromate Iridite Chromate Iridite Chromate Iridite 

9 17-1370 17-310-01 17-310-02 17-529 17-847 17-768 17-848 
15 17-1371 17-31J-01 17-31J-02 17-529 17-847 17-768 17-848 
25 17-1372 17-312-01 17-312-02 17-529 17-847 17-768 17-848 
37 17-1373 17-313-01 17-313-02 17-529 17-847 17·768 17-848 
50 17-1374 17-314-01 17-314-02 17-770 17-850 17-768 17-848 

Jackscrew 
& Socket 
Assembly 

Clear 
Finish Potting 
Only Molds 

17·895 17-886-09 
17-895 17-886-15 
17·895 17-886-25 
17-895 17-886-37 
17-895 17-886·50 

SEC. 2100· CONNECTORS 

IB:=~~IAMPHENOL 

How to Order 17 Series Min Rac Connectors 
17-1 09 0-1 

- t DEVIATIONS 
o Solder Contacts 
1 Crimp Contacts, Male or Female 
5 Solder Contact and Float Mounted (Female only) 
6 Crimp Contact and Float Mounted (Female. only) 
11 .023 Dla .. 138 Pin Tall Contacts for Nylon 

inserts only 
15 Low cost punch press type fixed contacts 
16 Screw machine type fixed contacts 
19 Wire wrap typ. tails .500" Lg. x .025" Sq. 

-.-- COAX CONTACTS 
(Must be ordered separately). 
0- None 
1 - Coax. 
2 - 2 Coax. 

Etc. 

'----NUMBER OF POWER CONTACTS 
09 - 9 contacts 
15 - 15 contacts 
98 - 98 contacts etc. 

'------FINISH 
o Cadmium w/clear chromate 
1 Cadmium w/gold iridite 

'-______ CONNECTOR TYPE 

1 Receptacle (Zytel) Socket Contacts 
2 Plug (Zylel) Pin Contacts 
6 Receptacle (Hard Dielectric) Socket Contacts 
7 Plug (Hard Dielectric) Pin Contacts 
8 Receptacle (Glass·Filled Nylon) Socket Contacts 
9 Plug (Glass-Filled Nylon) Pin Contacts 

~--------SERIES NUMBER 17 

Crimping and Insertion Tools for 17 Series Min Rac and 220 Series Micro-Miniature Contacts 
NO. 357·100- HAND NO. 357·104- HAND CRIMPING TOOL 
CRIMPING TOOL ~ . 
Adjustable 4-indent miniature to MIL-T-
22520. Requires contact locator bushing 
for specific contact used. (See below.) 

17 Series Micro·Minlature 
Contact Locator Contact Contact Locator Contact 

357·300-2 17-763,766, 1037, 
1038, 1072, 1073 

357-300-1 220-S01, 220·S02, 
220-POI 

357-300·5 17·1105, 1108 357·300·3 220·503 
357-300-6 17·1140 357-300-8 220·P02, 220·P03 
357-300-7 17-1195 

No. 357·552-Hand Crimp Tool for Coax Connectors 
Cycle-controlled hexagon crimp action for 
reliable termination of outer ferrule of 
coax contacts. Used for 17·1130 and 
17-1132 coax contacts, with RG 178/U 
cable. (357-100 or 357-104 crimp tool 
required to terminate center conductor of 
Coax cables.) 

No. 357·553 - Hand Crimp Tool 
Same as above except for 17-1112 and 17-1113 coax contacts 
used with RG 195/U cable. 
No'. 359·400 - Manual Feed, Pneumatic Crimp Tool 
4-indent Cycle-Controlled crimping tool. 
Consult factory for correct settings, nest 
bushings and accessories. 
No. 359·900 - Semi~Automatic 

Feed Crimp Tool 

4-indent cycle-controlled crimping. 
Contacts supplied on carrier strips' 
wound on reel for fast, easy crimping. 
Consult factory for available contacts 
and accessories. 

No. 356·200 -Insertion and Removal Tool Handle 

././.1 / 
Select . correct insertion bit or removal bit to accommodate 
desired contact. 

17 Series Mlcro·Mlniature 

Contact Insertion Bit Removal Bit Contact In_ertion Bit Removal Bit 

17-763 356-400·1 356·400-5 220·501 356·400-11 356-400-12 

17-766 356·400·1 356-400-6 
Wire-Form 

17-1005 356-400-2 356-400-6 
220-POI 356-400·11 356·400-13 
Wire·Form 

17-1006 356-400-2 356-4QO-5 220·502 (Relia' 0 

IH037 356-400-1 356-400·5 Tac) and 220·503 

17·1038 356-400-1 356-400·6 
(Ultra-Tac) 220·831·02, 
220-815·00. 

. 17·1039 356-400-1 356-400-5 356·400-11 356·400·14 

17-1072 356·400-1 356·400·5 220-P02 (Relia-

17·1073 356·400-1 356-400-6 Tac) and 220-P03 
(Ultra-Tac) 220-830-02, 

17-1112 356·400·3 356·400-7 220-834·07. 

17-1113 356·400·3 356-400·8 356·400·11 356-400·15 

17-1130 356·400-2 356·400·8 221-756·01 None 356·400·17 

17-1132 356-400-2 356·400-7 221·756·01 None 
(Plug strips) 

356·400-18 
17-1140 356·400·11 356·400·14 (Receptacle strips) 

221·756-02 None 356·400-16 
17-1195 356·400-11 356-400·15 (Receptacle strips only) 
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26 Series Blue Ribbon Connectors 
Barrier Polarization 

& .125 DIA. I B--, 
MTG. HOLE I ~ ~T ts% 

.114 MIN. . . 
DIA. HOLE .8 6 TOP 

IN BU5HING , C ~3:TG. 
I:~.:J 

~r.%ql .661' 

MTG. 
26-4200-245 26-410D-24P 

. ~ rJ B~iTOM 
¥. 

Tapered design of plug body provides pre-alignment of mating 
contacts. Dielectric barriers between contacts vary in thickness 
by minute dimensions to provide polarization. Float bushings 
allow a fioat of up to .02 in each direction, facilitating the blind 
mating common in rack and panel applications. Requires sim
ple rectangular panel cutout. 

The eight contact size is also. available with a molded key 
and keyway for polarization. Catalog numbers, 26-182 plug 
and 26-183 receptacle. 

Pin Polarization 

26-190-24 26-159-24 

Keyed Shells 

26-421i1-24P 26-4101-245 

.1250IA. 
HOLE 

.114 MIN. aj"b.='==d;",,",f' 
OIA. HOLE 

IN BUSHING 
~i"'i"'i;;O;S;~L 

Sturdy guide pins pre-align con
nectors before contact engagement. 
Pins are of dissimilar size to avoid 
reverse mating. Float bushings on 
receptacle allow a fioat in all di
rections of .02" to minimize the 
need for close mounting dimensions 
and to assist in blind matings. 
Rated 5 amperes, 750V DC at sea 
level; 300V DC at 60,000 feet. 

Similar to barrier polarization type, 
but with keyed aluminum shells to 
provide a large assortment of al
ternate positions. Mounting plates 
are stainless steel and receptacle 
includes fioat bushings which allow 
a fioat of .02 in all directions. 
Rated 5 amperes, 800 V DC at sea 
level; 300 V DC at 70,000 feet. 

DIMENSIONS 
A 8 C D 

8 contact 1.719 1.375 1.036 1.120 
16 contact 2.469 2.125 1.784 1.868 
24 contact 3.219 2.875 2.536 2.620 
32 contact 3.969 3.625 3.286 3.370 

M2; : .840 
. '-r' ~12. . ......... ~ .• ::::i .. .. 

.,,; ~IR :.42t1 
....,-I...:.---~--.. -............. : 

MAX CLEARANCE CLEARANCE OR TAPPED 
REG'h. NOT INClue· HOLES FOR -4 MTG. SCREWS 
ING SIDE I<EY 

KEYING IDENTIFICATIDN 

I 8 6 4 

-j cA C. E G I 7 5 3 

Plug Front 5hell Receptacle Front 5hell 

IB~=IAMPHENOL 

"ITO~"'~r-L_:ttTT ~d:~li:'. 
MTG. Jh\1...-~,R jli40 MIN. ,.-t-i\.a~IN 

3!~.l+jX=7L--2--~-TC-ALpEAp-RE-AD-NH-Co-i 'MP
FOR 

~:t.}-.4:\CLEA-RA;icE --O~.4lO . 
-l ~ '" ILE5 MIN. CLEARANCE TAPPED HOLES' tOR 

MAX. CLEARANCE \#4 MTG. 5CREW8 REQUIRED #4 MTG. 8CREW8 
REQUIRED 26-182 and 26-183 only 

DIMENSIONS 
Contacts Plugs Mating Receptacles A '8 C 

8 26-4100-8P 26-4200-85 1.719 1.375 1.036 
16 26-4100-16P 26-4200-165 2.469 2.125 1.784 
24 26-4100-24P 26-4200-248 3.219 2.875 2.536 
32 26-4100-32P 26-4200-325 3.969 3.625 3.286 

8 26-182 26-183 - - -
SPECIFICATIONS (Exceed requirements of SCL-6020A) 
Current Capacity - 5 Amps per contact 
Voltage Rating -- 750 volts D.C. at sea level. 

300 volts D.C. at 60,000 feet 
Operating Temperature - _55°C to + 125°C 

-67°F to +257°F 
Contact Plating - .00002" gold over copper base 
Maximum Wire Size - 16 gauge 

D 
1.120 
1.868 
2.620 
3.370 -

Plugs and receptacles are molded of high impact di~llYI phthal~te dielect~ic 
with molded-in mounting plates of corrOSIOn resutant passIvated stam
less steel. 

.091 ~ ... (' ---- -.. - ---------~-·1 

460 0 : .14OR MAX. . '1 
PANEL 8PACING FOR TOP MOUNTING . ~~. JbR :~~~R i 

PANEL 8PACING FOR BOTTOM MTG. ;r-,-'. __________________ .' 
U. .039 I I ".25D~ C 

l'--.- " .. , "' ...... " "'"'''' ~ 

Contacts 
16 
24 
32 

% % REQUIRED ~M't~ij~ 

• NOTE: 

NO.4 MTG. 
5CREWS . 

THI8 MOUNTING LAYOUT 8HOW8 

• ~ "' ""~"''''' "'"" "" [!:,J:IJ B HOLES A8 V I EWED FROM FRONT 

Plug 

26-159-16 
26-159-24 
26-159-32 

Receptacle 

26-190-16 
26-190-24 
26·190-32 

A 
2.442 
3.118 
3.798 

c 
2.024 
2.704 
3.384 

Ordering Information 
Shell Keys 

Contacts Plug Receptacle Position letters Numbers 

8 26-4101-8P 26-4201-85 1 A 1 
26-4102-8P 26-4202-85 2 A 2 
26-4103-8P 26-4203-88 3 B 1 
26-4104-8P 26-4204-88 4 B 2 

16 26-4101-16P 26-4201-165 1 A-C 3-6 
26-4102-16P 26-4202-165 2 A-D 2-5 
26-4103-16P 26-4203-165 3 A-E 5-6 
26-4104-16P 26-4204-165 4 A-F 4-5 
26-4105-16P 26-4205-165 5 B-C 1-6 
26-41'06-IIiP 26-4206-168 6 B-D 1-2 
26-4107-16P 26-4207-165 7 B-E 1-4 
26-4108-16P 26-4208-165 8 B-F 2-3 

24 26-4101-24P 26-4201-245 1 A-C 3-6 
26-4102-24P 26-4202-245 2 A-D 4-7 
26-4103-24P 26·4203-245 3 A-E 5,6 
26-4104-24P 26-4204-245 4 A-F 4-5 
26-4105-24P 26-4205·245 5 A-G 6-7 
26-4106·24P 26-4206-248 6 A-H 1-6 
26-4107-24P 26-4207-248 7 B-C 2-7 
26·4108-24P 26-4208-248 8 B-D 1-2 
26-4109-24P 26-4209-248 9 B-E 1-4 
26-4110-24P 26-4210-248 10 B-F 2-3 
26-4111-24P 26-4211-248 11. B-G 3-4 
26-4112-24P 26-4212-248 12 B-H 2-5 

32 26-4101-32P 26-4201-325 1 A-C 3-6 
26-4102-32P 26-4202-325 2 A-D 4-7 
26-4103-32P 26-4203-325 3 A-E 5-6 
26-4104-32P 26-4204-325 4 A-F 4-5 
26-4105-32P 26-4205-328 5 A-G 6-7 
26-4106-32P 26-4206-325 6 A·H· 1-6 
26-4107-32P 26-4207-328 7 B-C 2-7 
26-4108-32P 26-4208-325 8 B-D 1-2 
26-4109-32P 26-4209-328 9 B-E 1-4 
26-4110-32P 26-4210-325 10 B-F 2-3 
26-4HI-32P 26-4211-325 11 B·G 3-4 
26-4112-32P 26-4212-325 12 B-H 2-5 
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26 Series Cable to Panel and Cable to CabJe Types 

• Low Withdrawal Force • Secure Spring Latch 
• Low Insertion Force • Alternate Positions 
• ~rovisions for Safety Wiring 

Cable-to-Panel Blue Ribbon Connectors include 
a straight plug, right angle plug, and panel recep
tacle. The plug is equipped with a spring tension 
swivel httch to insure mating, even in vibration 
applications. Provision for safety wiring provides 
additional reliability. 

The nickel plated brass shells are notched to 
provide keying for alternate positions. The large 
number of alternate positions available is effec
tively doubled since the plug and receptacles are 
available with either a male or a female insert. 
Add' P to the catalog number for a male insert; 
S for a female insert. 

26-4401 

DIMENSIONS 
A B C D E F G 

8 contact plug and 
receptacle mated 1.719 1.375 1.036 1.593 .312 .438 1.593 

16 contact plug and 
receptacle mated 2.469 2.l25 1.784 1.719 .625 .517 1.797 

24 contact plug and 
receptacle mated 3.219 2.875 2.536 1.844 .625 .517 1.922 

32 contact pi ug and 
receptacle mated 3.969 3.625 3.286 1.906 .625 .517 1.984 

Ordering Information 
CABLE-TO-PANEL AND CABLE-TO-CABLE 

Plugs 
Con- End Cable Side Cable Mating Panel 
tact Outlet Outlet Receptacles 

8 26·4301-8 S or P 26·4501-8 S or P 26·4401·8 Par S 
26·4302-8 S or P 26·4502·8 S or P 26·4402-8 P or S 
26·4303-8 S or P 26·4503·8 S or P 26·4403·8 P or S 
26·4304-8 S or P 26-4504-8 S or P 26-4404-8 P or S 

16 26·4301-16 S or P 26·4501-16 S or P 26·4401·16 P or S 
26·4302·16 S or P 26·4502·16 S or P 26·4402·16 P or S 
26·4303·16 S or P 26·4503·16 S or P 26-4403·16 P or S 
26·4304-16 S or P 26-4504-16 S or P 26·4404-16 P or S 
26·4305·16 S or P 26-4505-16 S or P 26·4405-16 P or S 
26·4306·16 S or P 26·4506-16 S or P 26·4406·16 P or S 
26-4307·16 S or P 26·4507-16 S or P 26-4407-16 P or S 
26·4308·16 S or P 26·4508-16 S or P 26-4408·16 P or S 

24 26·4301-24 S or P 26·4501-24 S or P 26·4401·24 P or S 
26-4302·24 S or P 26·4502·24 S or P 26·4402·24 P or S 
26·4303-24 S or P 26·4503·24 S or P 26·4403·24 P or S 
26·4304-24 S or P 26·4504·24 S or P 26·4404-24 P or S 
26·4305-24 S or P 26-4505·24 S or P 26-4405·24 P or S 
26·4306-24 S or P 26·4506·24 S or P 26-4406·24 P or S 
26·4307·24 S or P 26-4507-24 S or P 26-4407·24 P or S 
26·4308·24 S or P 26-4508·24 S or P 26·4408-24 P or S 
26-4309-24 S or P 26·4509-24 S or P 26-4409-24 P or S 
26·4310-24 S or .p 26·4510·24 S or P 26-4410·24 P or S 
26-4311-24 S or P 26·4511-24 S or P 26-4411·24 P or S 
26·4312-24 S or P 26·4512·24 S or P 26-4412-24 P or S 

32 26-4301·32 S or P 26·4501-32 S or P 26-4401-32 P or S 
26·4302·32 S or P 26-4502·32 S or P 26·4402-32 P or S 
26·4303·32 S or P 26-4503·32 S or P 26·4403·32 P or S 
26·4304·32 S or P 26-4504·32 S or P 26·4404·32 P or S 
26·4305-32 S or P 26-4505-32 S or P 26·4405·32 P or S 
26·4306-32 S or P 26·4506-32 S or P 26-4406-32 P or S 
26·4307·32 S or P 26·4507·32 S or P 26-4407-32 P or S 
26·4308·32 S or P 26·4508·32 S or P 26·4408·32 P or S 
26·4309·32 S or P 26·4509·32 S or P 26·4409·32 P or S 
26·4310·32 S or P 26-4510·32 S or P 26·4410·32 P or S 
26-4311·32 S or P 26·4511·32 S or P 26·4411·32 P or S 
26·4312·32 S or P 26·4512·32 S or P 26·4412·32 P or S 

26·4301 

H J K L 

.455 1.120 2.059 1.697 

.517 1.868 2.246 1.822 

.517 2.620 2.371 1.947 

.517 3.370 2.434 2.025 

Mating Receptacles 
with Back Shell Posi 

Outlet Dutlet tion 
End Cable Side Cable No. 
26·4601-8 26·4701·8 1 
26-4602·8 26·4702-8 2 
26·4603·8 26·4703-8 3 
26·4604·8 26·4704-8 4 
26·4601·16 26·4701·16 1 
26·4602·16 26·4702-16 2 
26·4603·16 26-4703·16 3 
26·4604·16 26·4704-16 4 
26·4605·16 26·4705-16 5 
26·4606-16 26·4706·16 6 
26-4607·16 26·4707·16 7 
26·4608·16 26·4708·16 8 
26·4601-24 26·4701-24 1 
26·4602-24 26-4702-24 2 
26·4603-24 26·4703·24 3 
26·4604·24 26·4704-24 4 
26·4605·24 26·4705·24 5 
26·4606-24 26·4706·24 6 
26·4607-24 26-4707-24 7 
26-4608·24 26-4708·24 8 
26·4609-24 26·4709-24 9 
26·4610·24 26-4710-24 10 
26-4611·24 26·4711·24 11 
26-4612·24 26·4712-24 12 
26·4601·32 26·4701-32 1 
26·4602·32 26·4702-32 2 
26-4603·32 26·4703·32 3 
26·4604-32 26·4704·32 4 
26·4605·32 26·4705·32 5 
26·4606·32 26·4706·32 6 
26-4607·32 26·4707·32 7 
26·4608·32 26-4708-32 8 
26·4609·32 26-4709·32 9 
26·4610·32 26·4710·32 10 
26·4611·32 26·4711-32 11 
26-4612·32 26·4712-32 12 

INSERTS. The plug and receptacle are avtnlahle with 8<ther male or female InJertJ. 
Add the Suffix P for male imertJ: S for female ;mertJ. 

M N 

4.046 3.322 

4.420 3.572 

4.670 3.822 

4.796 3.978 

Shell Keys 
Let· Num-
ters bers 
A 1 
A 2 
B 1 
B 2 
A·C 3-6 
A-D 2-5 
A·E 5·6 
A-f 4-5 
B-C 1·6 
B·D 1·2 
B-E 1-4 
B·f 2-3 
A-C 3-6 
A-D 4·7 
A-E 5·6 
A-f 4·5 
A-G 6·7 
A·H 1·6 
B·C 2·7 
B·O 1·2 
B·E 1·4 
B·F 2-3 
B-G 3-4 
B·H 2-5 
A·C 3·6 
A-O 4·7 
A·E 5·6 
A·f 4-5 
A·G 6·7 
A·H 1·6 
B·C 2·7 
B-O 1·2 
B-E 1·4 
B-f 2·3 
B·G 3-4 
B·H 2-5 
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MPHENOL 
57 Series Micro-Ribbon@Connectors 
High Contact Density-14 to 64 Co Protective Polarized Shell 

57·10500 57·20500 
RACK & PANEL 

57·50500 57·40500 
SIDE CABLE ENTRY 

All of the advantages of ribbon contacts apply to Micro Ribbon 
Connectors. This includes the self-cleaning, self-wiping action 
of the contacts and extremely low insertion and withdrawal 
forces. Dielectric is improved diallyl phthalate with high impact 
strength and low moisture absorbency characteristics. Trape
zoidal shells provide polarization, and are made of zinc plated 
brass with a clear chromate conversion seal. Small size makes 
the Amphenol Micro Ribpon Connector ideal for high density 
miniature modules as well as rack an4 panel applications. Con
nectors' may be top or bottom mounted. Rated 700V DC at 
sea level; 200 VDC at 70,000 feet. 
Rack and Panel and Module Applications. Receptacle mount
ing plate includes float bushings to allow a float of .020 in 
each direction. This facilitates blind mating and minimizes the 
need for critical mouRting dimensions. 
Cable·To·Panel Application. Pariel receptacles are equipped 
with sturdy spring latches which are guided and retained by 
cutouts in the plug's flanges. Receptacles must be top mountefl. 
Cable entry at top 'side, as desired. ~ 

DIMENSIONS 

57·30360 57·80380 
TOP CABLE E'lTRY 

57·20500·7 
LOW PROfiLE HOOD 

SPECIFICATIONS 

(Meets requirements of SCL-6020A) 
Current Capacity ~ 5 amps per contact. 
Voltage Rating - 700 volts D.C. at sea level. 

200 volts D.C. at 70,000 ft. 
Operating Temperature- _55°C to +105°C 

-67°F to +221°F 
Wire Sizes - Solid - 22 gauge max. 

Stranded - 24 gauge max. 
Contacts - .000030" gold plated over copper flash on cadmium 

copper base. 
Dielectric - Diallyl phthalate per Mil-M-14F Type MDG 
Shells - Zinc plated brass with clear chromate coating, trape

zoidal shape for polarization. Gold iridescent chromate 
finish also available. 

Center lll" 

GMAX. --"'-I---'--...L 

~D ;!CABLE DIA. IS' 

MAX. lSi H Alii 
.132 JReceplacle ~~:~~d ! 

.370 MAX I T .505 MI •. ~ .300 MIN. --.1,583 MAX. 

~ . 

MAX'~~~01A.~'0351" 1--~:.-----
- __ :::I'~' CUTOUT-BOTTOM MOUNTING II I I ~iB8B8q tl..lDO ' ~ ~I[O ~ for rack and/anel type on~~" ... 

fo';l'.~~~'lI1W FLOAT H ~3;--r .120 

.031 --11- RACK & PANEL TYPE 
ENTRY ENTRY . _~__ ____580M,,63''''. 

CABLE·YO·CABLE·TYPE 
• ~ .. ~ 81~~LE Jf"" ~ 

CABLE·TO·PANEL·TYPE . 'l j""" 
.'38' 1-...... -I _,,,,,COT._ 

Con· 
tacts 

14 
24 
36 
50 
64 

2550 

--.-"'-" .... _ .• 50 
MAX. TOP CABLE 

ENTRY DIMENSIONS 

BOTH A 
MAX. B TYPES MAXC 

CABLE TO 0 
E CHAS~IS F TYPE ONLY G 

BOnOM 
MOUNTING FOR H 
RACK & PANEL J 

TYPE ONLY 

TOP MOUNTING K 
FOR BOTH TYPES L 

Rack and Panel Module ApplicatioDs };IDJe t. Panel Applications Cable·To·Cable 
Stand. Solder cu~ Tails Tapered P.C. Tails Top Entry Application 

I; e.. Ae .. CableS,de Entry Re· Re· 
Plugs ceptaeles Plugs ceptacles Plugs Cable Plugs ceptacles Plugs ceptacles 

57·10140 57·20140 57·10140·4 57·20140·8 57·30140 57·50140 57-40140 See 57·60140 
57·10240 57·20240 57·10240·3 57·20240·8 57·30240 5;'50240 57-40240 Cable 57·60240 
57·10360 r·20360 57·10360·13 57·20360·9 57·30360 57·50360 57·40360 to 57·60360 
57·10500 7'20500 57·10500·27 57·20500·31 57·30500 57·50500 57-40500 Panel 57·60500 
57-10640 57·20640 - - - - - LIsting -

.211 ~Aeeept~ KoInfor,lMlI.Screws 

CUTOUT-TOP MOUNTING 
for both types 

14 24 36 50 
Contacts Contacts Contacts Coata~ts 

1.417 1.842 2.352 2.947 
1.750 2.175 2.685 3.270 

.910 1.335 1.845 2.440 

.843 .825 .905 .995 
1,243 1.225 1.305 1.395 

.301 .468 .629 .756 

.412 .468 .468 .468 

1.098 1.523 2.033 2.628 
1.153 1.578 2.088 2.683 

.940 1.365 1.875 2.470 

.955 1.420 1.930 2.525 

Low Profile 

50 contacts only. 
Receptacle - 57·205qO·7 
Plug - 57·10500· 7 

64 
Contacts 

3.542 
3.875 
3.035 

---
3.224 
3.278 

3.065 
3.120 
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SEC. 2100 • CONNECTORS 

126 Series Miniature Rack and Panel Connectors 
Heavy duty, reliable, time proven connectors. Dielectric is of 
melamine. Contacts are gold over silver plated. Voltage rating 
of types 1 and 2 is 700V RMS between contacts and 600V 
RMS between contacts and ground with a current rating of 17 
amperes. Voltage rating of types 3 and 4 is 600V RMS with a 
current rating of 71;2 amperes. 

TYPE 
1 

TYPE 
2 

Can-
nectars 

Type 
1 

2 
3 

4 

Pin 
Part 

Number 
126·016 
126·204 
126·206 
126·173 
126-199 
126-171 
126-188 

Sacket Na. af 
Part Can-

Number tacts 
126'()17 7 
126-205 15 
126·207 18 
126·174 14 
126·189 18 
126·172 21 
126·187 34 

Amps 
17 

~~ 17 
7l/2 
7l/2 
7l/2 
7'12 

TYPE 
3 

TYPE 
4 

Wire Gauge 
Solid trand. 

12 14 
_}2 14 

12 14 
18 20 
18 20 
18 20 
18 20 

Widtll 
A 

.500 

.500 

.000 

.437 

.562 

.375 

.750 
" 

Maunt'g 
Length Centers 

B C 
1.625 1.250 
2.600 2.225 
2.000 1.688 
1.250 .937 
1.312 1.000 
2.250 1.937 
2.000 1.687 

126 Series Rectangular Rack & Panel with Shells For Cable 
Rated a full 900V RMS. contacts are 
gold, o,rer silver. Four contact configura .. 
tions are available witb 3 contact sizes. 
Contact size 12 is rated 23 amperes; 
size No. 16 is rated 13 amperes; 
size 20 is 7¥2 amperes. Dielectric is 
mica filled phenolic. Aluminum housing 
with mechanical strain relief is available 
for cable applications. Gold over silver 
plated contacts. 

Na. of Cantacts Pin Contacts Socket Contacts Maunting 
Size Size Size Insert With Insert With Screw Shell 
12 1& 20 Only Housing Only Housing Size Na. Height 
2 9 126·804 126·809 126·805 126·808 4 1.75 
3 - 12 126·151 126·152 126-150 126-153 6 2.06 
4 - 16 126-806 126-811 126-807 126-810 4 2.06 

- 20 - 126-813 - 126-812 - 4 -
INSERTS A B C 0 E F 
126-804 1.171 .937 1.181 .120 .864 .120 

126·805 1.171 4%'4 1.181 .120 .864 .120 

126-151 1.500 .937 1.510 .115 1.188 .145 

126-150 1.500 4%'4 1.510 .115 1.188 .145 

126·806 1.932 _937 1.947 .120 1.620 .120 

126-807 1.937 4%4 1.947 .120 1.620 .120 .. -MIlitary Version 
A family of miniature connectors which meets MIL-C-8384. 
SPECIFICATIONS 
Current Rating: 7.5 amps. 
Voltage Rating: 500V A.C. (RMS). 
Temperature Range: -55°C to +125°C. 
Dielectric: Molded epoxy type thermo-set 

plastic. 
Pin Contacts: Brass alloy with gold over 

nickel plating. 
Socket Contacts: Beryllium copper with 

gold over silver plating. 
Guide Hardware: Gold'plated brass with 

4-40 thread. 
Wire Size: 18AWG solid - 20AWG stranded. 

SOCKET CONTACTS 

DIMENSIONS AND ORDERING INFORMATION 

No.of 
Part Numbers Dimensions 

Can- Pin Socket 
tacts Contacts Contacts A B C 

7 126-T·2628 126·T-2629 1.218 .904 .381 

126-T-26:0 126-T·2631 1.309 . 998 .381 

14 126-T-2626 126-T-2627 1.248 .935 .439 

20 126-T-261'9 126-T-2620 1.556 1.248 .439 

26 126-T-2632 126-T-2633 1.627 1.312 .558 

34 126·T·2621 126-T-2622 1.996 1.684 .749 

D 

.362 

.362 

.362 

.362 

.362 

.362 

PIN CONTACT'S 

Panel Cutout 

r,tv"~g-~~ 
~ ---- ,T 

Insert 126-812 128 

I 'Y":1 109 r---- """ --1,28 

~ ~I-+ If{ 
l.='718~ Insert 126-813 _ . . r;: B ~ r- c -:="1'30 R 

~~r 
~ lJ't-----+' 

All Others 

Cubic Connector 

SPECIFICATIONS 
Current Rating: 3 amps. 
Voltage Rating: 125 volts 

A.C. (RMS). 
Temperature Range: - 25°C 

to +850 C . 
Dielectric: Black Phenolic. 
Pin Contacts: Brass alioy 

with nickel plating. 
Socket Contacts: Phosphor 

bronze with silver plating. 
Wire Size: 20 AWG solid-

22AWG stranded. 

Con- I--=_pa_r_t "TN_um_b-"e_rs-,-__ 
tacts Pin Socket 

13 126-T·2655 126·T-2656·3 
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Vol. a PASSIVE COMPONENTS i MATERIALS / HARDWARE 

RACK AND PANEL CONNECTORS 

126 Series 
Micro Miniature Rectangular 
This group of four connectors provides more contacts in less 
space than the 126 Series miniatures. A unique spring type 
socket contact is used which provides excellent wiping action and 
firm pressure on 6 points along the pin to insure a positive 
electrical connection every time. 

SPECIFICATIONS 
Current Rating: 3 amps. 
Voltage Rating: 60 volts. A.C. (RMS) 
Temperature Range: - S50C to + 125°C. 
Dielectric: Molded epoxy type thermo·set 
Pin Contacts: Brass alloy with gold over nickel 
plating. 
Socket Contacts: Beryllium copper with gold 
over silver plating. 
Guide Pins: Nickel·plated brass. 
Wire Size: 22 AWG solid. 24 AWG stranded. 

10---" .. I- -A· .-j 

~1i (;;~~;:ruJ 
~~I 

ALL OTHERS 

Number of Part Numbers 

Contacts Pin Contacts Socket Contacts 

10 126·T·2609 126·T·2610·1 
16 126-T·2664 126-T·2665·1 
28 126·T·2666 126·T-2667-1 

34 126·T-2668 126·T·2669·1 

126·1·2669·1 
ONLY 

A 

.746 

.904 

1.218 

1.807 

J26-T-2668 
ONLY 

Dimensions 

B C D 

.530 .275 .235 

.687 .27S .235 

1.002 .275 .235 

1.572 .471 .412 

Cable Connector 
SPECIFICATIONS 
Current Rating: 3 amps. 

Socket Contacts: Phosphor bronze with 
silver plating. 

Voltage Rating: 380V. A.C. (RMS) 
"Temperature Ranga: -400C to +850C. 

Wire Sizes: 18 AWG solid. 20 AWG 
stranded. 
Housing: Gray polycarbonate plastic. 

Dielectric: Black 
nylon thermo.plastlc. 1 Part Numbers 
Pin Contacts: Brass Contacts I Plug 1 Receptacle 1 Housing 

~:~~rn~~th silver 9 1 126·T·2560 1 126·T·2561 1 126·T·2870 

DIMENSIONS AND ORDERING INFORMATION 
1-- 0

"'" 

PLUG 

126 Series Hex Connectors 4 to 9 Contacts 
Popular hexagon rack and panel connectors. Diallyl phthalate dielectric. 
gold over silver plated contacts. 500 V (RMS) at sea level. ' 

HOOD & CLAMP TYPE 

t9! .... n 

~.~~. Min :M3 ...... 
Hex Nut Type ...... SISM" • 

Mountins Holes All Others LOCKING CLIP TYPE 

Hex Nut Panel Mount With With Hood and 
Contacts Panel Mount Locking Clip Cable Clamp 

4 Pin 126·1431 126-214 126·214 • 100r 
4 Socket 126-3815 126·233 126·215 (HOO Only) 
5 Pin 126-010 126·216 126-217 
5 Socket 126·011 126·218 126·223 
7 Pin 126-191 126·197 126·195 
7 Socket 126·192 126-198 126·196 
9 Pin 126·012 126-219 126·220 
9 Socket 126·013 126-221 126·222 

115 Series Blade & Spring Contact Line 
A complete line of rugged connectors 
utilizing a flat blade male contact and a 
female spring contact with multiple rows 
of gripping fingers. The blade enters the 
opening in the "C" shaped spring, forcing 
it apart. 
SPECIFICATIONS 
Current Rating: 10 am,s (2 contact model, 8 amps). 
Voltage Rating: 2, 6, 8 contacts 125V. A.C. (RMS). 
4, 7. (8 with guide pins) 12, 16. 30 380V. A.C. (RMS). 
26 contact 127V. A.C. (RMS). 
Temperature Range: -20°C to +850C. 
Dielectric: Black phenolic. 
Pin Contacts: flat brass blade with sliver plating. 
Socket Contacts: Phosphor bronze with silver plating. 
Wire Size: 16 AWG solid. 18 AWG stranded. 

Single Row 

II5-T-2223·11 
(withMnt~jl) 

"-.~ I' I ~o" ---.-._ . .t 

:.- : e "8 
• "~.:l ~ < , S i -, 

: ~ S . 
- • .-L - _-L 

115·T·2222.10 4,6,1orl CONTACT MODELS 

Part Numbers Dimensions 

Contacts Blade Contacts Socket Contacts A 
2 115·T·2222·10 115·T·2223·10 .570 
4 115·T·2301 115·T·2302 

6 115·T·2410 115·T·2411 

7 115·T·2060 115·T·2061 

8 115·T·2014 115·,·2015 

8 115·T·2002 115·T·2001 
(with polarizing guide pins) 

Multi-Row 

III 
Part Numbers 

1.611 

1.611 

1.886 

1.709 

2.130 

I1$oT.2011 
ONLY 

Contacts Blade Contacts Socket Contacts A 

8 115· J.2024·8 115·T·2025·8 1.847 

12 115·T·2008·12 115·T·2009·12 2.319 
(2 rows) 

12 115·T·2010 115·T·2011 1.434 
(3 rows) 

16 115·T·2670·16 115·T·2671·16 2.790 

20 115·T·2660·20 115·T ·2661·20 3.262 

26 115·T·2056·26 115·T·2057·26 3.262 

30 115·T·2070·30 115·T·2071·30 3.262 

115 Series Hinge Action Mating 

B C D 
.295 .503 .589 

1.364 .550 .550 

1.364" .550 .550 

1.611 .472 .483 

1.454 .590 .550 

1.886 .479 .472 

Dimensions 

B C 0 

1.493 .590 .491 

1.965 .590 .491 

1.179 .884 .472 

2.437 .590 .491 

2.908 .590 .491 

2.908 .590 .491 

2.908 .786 .491 

E 

.196 

.118 

.118 

.196 

.118 

.393 

E 

.236 

.236 

.314 

.236 

.236 

.236 

.236 

n 
It",." 

Amphenol 11 5 Series connectors 
accommodate 50 or 100 No. 16 
wires and are nominally rated at 
750 volts RMS 60CPS at sea level. 

The vise action of the screw 
lock provides the leverage for 
easy attaching and disengaging 
of the plug. The two-piece Inserts 
have molded-in numbers to facili· 
~~\~s wiring and checking of elr-

100 CONTACTS Crinip-On 
Contacts 

Taper Pin Solder Cup 
Contacts Contacts 

Male Plug 115-30P 115-30P(432) 115-30P-1000 
Female Receptacle 115-315 115-315(432) 11S-31e-1000 
Female Plug 115-305 115-305(432) 115-325 
Male Receptacle 115-31P 115-31P(432) 115-32P 

50 CONTACTS Taper Pin Solder Cup 
Contacts Contacts 

Male Plug 115-114P(432) 115-114P 
Female Receptacle 115-1155(432) 115-1155 
Female Plug 115-1145(432) l1S-1145 
Male Receptacle l1S-11SP(432) lIS-lISP 
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133 Series Board Adapters 
These plugs mount directly to the printed circuit board and 
eliminate wear on board circuits, a valued feature where 
frequent mating and unmating is required. Ideal for mating 
non-standard boards with receptacles. 
Standard contact plating is .00002" gold over copper, .00001", 
.00003", .00005", and .00010" gold plating available on special 
order. Contact resistance is 30 millivolts or less. 
The contacts are on .156" centers for mating with the 143 
Series receptacles. 
The 133 Series plug when used with the 143 receptacle, is polar
ized by removing a contact. Contact removal and the marking 
of the connector is performed by your AiD, or at the Amphenol 
factory. 
DIMENSIONS (For Reference Only) 

Number of 
Part Number Contacts A 

133·006 6 1.818 

133·010 10 2.443 

133·012 12 2.756 

133·015 15 3.224 

133·018 18 3.693 

133·022 22 4.318 

'tI&l."'_ ~ ~~-~_"':L ~ 

I I I I I I 1 I I 1 \ 

133-1110-43 
mates with 143 Series 

Receptaole 
CONTACT OMISSION 

TABLE 
Lac. Suffix Lac. Suffix 
A 1001 N 1012 
B 1002 P 1013 
C 1003 R 1014 
D 1004 S 1015 
E 1005 T 1016 
F 1006 U 1017 
H 1007 V 1018 
J 1008 W 1019 
K 1009 X 1020 
L 1010 Y 1021 
M 1011 Z 1022 

AVERAGE VOLTAGE BREAK
DOWN Between Contacts: 1800 
VOLTS A.C. (RMS) at Sea Level. 
OPERATING VOLTAGE RATING: 
600V RMS at Sea Level. 
CURRENT RATING: 5 AMPS. 

B C D 

1.531 1.082 .781 

2.156 1.708 1.406 

2.468 2.020 1.718 

2.937 2.489 2.187 

3.406 2.957 2.656 

4.031 3.582 3.281 

H·156 . 1280ia. 

1:2}~DDDDD ~DDD@[CI] 

Ordering Information 
133 - 015 - 03 
133 - 006 - 23 - 1002 

~T T 
No. of Contacts I 
006, 010, 012, I 
015, 018, 022 
Contact Tail Style .J 
Positioning: Contact Omission - -

133 Series 

CONTACT TAIL POSITIONS .040 DIAMETER - DIP SOLDER 

~i ~fi ~ .~ 3 3 and.9 
O'Clock O'Clock 

-53 -43 
Long Short Long Short 

~ W. fa 9 3 and 12 
O'Clock O'Cluck 

.218L J 93 

Long Short 
.156 

Long 
.040 Dia. Hole and .040 

i 'lI. a I .250 

~ 
12 9 and 12 

O'Clack O'Clock 

W -33 Y ·63 -13 

·21 
Long Eyelet Long short 

Contacts. are. viewed from front of connector. Contact Dosition A is shown . 

• 
eem/1971 See YELLOW SECTION 

SEC. 2100 • CONNECTORS 

143 Series Receptacles 
MATES WITH .054·.071 PC BOARDS OR 133 SERIES PLUGS 

Tuning fork contact design assures uniform and firm contact 
action, even with PC boards at extremes of thicknesses. 
Standard contact plating is .00002" gold over copper; .00001", 
.00003", .00005", and .00010" gold plate is available on special 
order. 

For boards of non-standard thickness, or where frequency of 
insertion and withdrawal will exceed 500 cycles, it is recom
mended that the 143 Series receptacle be used with the 133 
Series plug. Contacts are on .156" centers. All sizes are available 
with a choice of contact tails. Polarizing key replaces a contact. 
DIMENSIONS (For Reference Only) 

Number of 
Part Contacts 

Number Positions A B C D E F G 

143-006 6 1.779 1.531 1.097 1.239 .781 .156 .343 

143-010 10 2.404 2.156 1.723 1.864 1.406 .156 .343 

143-012 12 2.716 2.468 2.035 2.176 1.718 .156 .343 

143-015 15 3.185 2.937 2.504 2.645 2.187 .156 .343 

143-018 18 3.654 3.406 2.972 3.114 2.656 .156 .343 

143-022 22 4.279 4.031 3.597 3.739 3.281 .156 .343 

143-028 *28 5.217 4.968 4.535 4.677 4.219 .156 .343 

143-036 ·*36 6.464 6.210 5.776 5.918 5.460 .156 .437 

* ALSO AVAILABLE IN THIS SIZE ON .125" CENTERS . 
** 36 CARD SLOT CONTAINS TWO .056 BARRIERS: ONE BETWEEN CONTACTS N&P 

AND ONE BETWEEN CONTACTS b&c. 

143·010-03 
mates directly to a printed 

circuit board or with a 
Series 133 Plug 

Polarizing Key Location 

Lac. Suffix Lac. Suffix 
A 1001 N 1012 
B 1002 P 1013 
C 1003 R 1014 
D 1004 S 1015 
E 1005 T 1016 
F 1006 U 1017 
H 1007 V 1018 
J 1008 W 1019 
K 1009 X 1020 
L 1010 Y 1021 
M 1011 Z 1022 

TAIL STYLES 

~ FOR 3 NO. 20 \.~~202 
WIRES 

--I I- .08e 

-01 
SOLDER EYELET 

~ '-~==.r.150 
-I 1-.088 

-04 
OPEN EYELET 

(Permits fast 
commoning) 

~ '-7""7~;73T ff 

~~f Irt--- ~ , I I 
L[OI'~"-~{ \.",~.~~", 'IOJ"G I. ."=-Inn;,,.,,,,.,,,,, ~. .'--1. 

--1.2701 0 1 
~b!k: ~. ~3C"O 458 T. ' f . INSERTION tlsJfrr-f{ _______ ~ ~ ~J,:::~. 

~ ~A -11-.032 ~ 

CLE~R~~~':ORb 
FLOA.T BUSHING .' 
flO] DEVIATION) •• 

Ordering Information 
143 • 006 - 01 
.143 - 018 - 07 - 1010 

"""',, ",,,.,', T T T T No. of Contacts I 
006, 010, 012, 015 
018, 022, 036 I 
Contact Tail Style I 
Positioning Key Location - - - ~ 
Polarizing Key is Available In Any Location 

~ ar \.~'=.I.250 T 
.406 ." 1-.062 --L 

-02 
--11- .031 x .040 

SINGLE-WIRE-WRAP -03 
DIP SOLDER 

~ ~ .031 "'-""'-'=..r.12S 
x ~.292 

• 062 --II-- .040 OIA . -I I- .088 
-07 -06 SHORT DIP SOLDER WRAP SOLOER 

-I 1-.088 
T.1 
~~o Ie .467 

.-l -08 
PRODUCTION -II- .031 x .062 SOLDER --I I- .031 x .062 OR BUSSING 

-09 -12 
3-WIRE WRAP 2-W/RE WRAP 

·13 
as above except 

.562 long 
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225 Series Printed Circuit Receptacles 
BIFURCATED BELLOWS CONTACT PRINTED CIRCUIT CONNECTORS o.UALIFIED TO MIL·C·21097C 
LOW MILLIVOLT DROP • NEGLIGIBLE PC CIRCUITRY WEAR 

Amphenol gold-plated RIBBON contacts - with their smooth 
glide mating action - incur practically no wear on fragile 
printed circuitry. Ribbon contacts are bifurcated (slit), to guar
antee at least two points of electrical contact, even with an 
irregular shaped printed circuit board. The double spring tension 
of the ribbon contact, and large mating surface, provides consist
ent low contact resistance" with corresponding low millivolt drop . 

• 156" CENTERS 
Bifurcated ribbon contacts are on .156" centers and will accept 
PC boards of .054" to .071" thickness. 

DIALL YL PHTHALATE 
One piece, flame resistant, glass filled diallyl phthalate. Cham
fered throat opening assists in guiding PC boards to a perfect 
engagement. 

MIL-C-21097C 
Amphenol 225 Series PC Connectors represent the most compre
hl!nsive connector line designed and qualified to MIL-C-21097B. 

POL~RIZATION 

Molded keying slots between contacts accept polarizing key 
wHhollt loss of contact positioning. One nylon key is supplied 
with each commercial connector. 

CONTACT ROWS 
22~ Series PC Connectors are available with two rows of sep
arate independent contar;:ts, or one row of contacts with back-up 
spr'ings provided for proper mating tension. The 43 position 
size connector is therefore available with either 43 or 86 con
tacts., DouQ,le sided contacts with single tails are also available 
in 6 through 36 sizes. See configuration 5 on next page. 

Solder Termination - Standard 

TERMINATION 
A wide variety of contact tails permit 225 Series Printed Circuit 
Connectors to be terminated by soldering, or by crimping. of 
either Poke-Home or taper pin contacts. Wire wrappable ter
minations are also available. 

SPECIFICATIONS 
Operating voltage: 600 VAC (RMS) at sea level - 150 VAC (RMS) at 70,000 feet 
Current rating: 5 amperes continuous 
Test Voltage Between Adjacent Contacts: 1800 VAC (RMS) at sea level - 450 
VAC (RMS) at 70,000 feet 
Insulation Resistance: 5,000 megohms minimum 
Contact Resistance 

Crimp and taper pin terminated - 35 millivolts max. at rated current 
Solder terminated - 30 millivolts max. at rated current 

Contact Retention 
Solder terminated 
Crimp terminated 
Taper pin 

Dielectric material: Glass 
MIL·M·14 

-. 5 pounds axial load min. 
- 10 pounds axial load min. 
_ 15 pounds axial load min. 

fiber reinforced diallyl phthalate - Type SGDF per 

Contact material: Beryllium copper, or phosphor bronze (see below) 
Contact plating - .00003" min. gold over copper, or 

.00005" min. gold over copper. 

AMPHENOL 225 Series Printed Circuit Connectors with solder terminations provide full flexibility of termination with eight different 
tail styles -three straight plug-in terminations (.140" and .200" grid). one right angle plug-in termination; and four eyelet t~rminations. 

FlOAT MOUNT 
ClEARANCE IT ij.:so 

Il~ 
,o~ If-:REW 

2 ~MAX. ,140..1 lSi';; Yiew ,1s!U ,250 

28. ~~ kO:,ZE) 
L,O .'''TV.,''. ' ° THREADED HOLE MOUNT 

~~-40TH'D 
3 --=ro 

r'~;'NT' 
, CLEARANCE , . ----1,29' MIN. FOR 16 SCREW . CARD 

.466. ' L ____ ~JTn-,!~~il'" iT- ' " ~.~o 
CLEARANCE 4 142 1--'-
FORI4SCR£W Additional 

Mounting Provision 1 Mounting Provisions 

Economy Solder Terminations - (117 Deviation) 

These low cost connectors are similar to the standard 225 Series 
but with an economical phenolic' dielectric and .00002" min. 
gold plating on the contacts. They are av'ailable in 6 through 
43 positions with either solder eyelet or dip solder tails. Coqtacts 
are .156" on center, with .140" row spacing, and may be 
arranged in two rows for two-~ided circuit boards or in a 
single row with back-up springs for single-sided boards. 

*0'.1 
Solder 05 
Eyelet Right Angle 

Dip Solder 

TIl" TIl '~R 
,200-1 ..L -I ~,'4O 1::, 10-,'40 

03 *1\ 10 
Long Dip 
Solder 

Medium Dip 
Solder 

Short Dip 
Solder 

Available in Beryllium Copper 

TAIL STYLES 

11T .3{oO 
~ ~.140 

, 04 - Dip Solder 

'2~]ir 
15S-J I-

Eyelet Type 
01 • Solder Termination 

.,4Jl 
T2{O .1. 

~50 -T 
Side Yiew 
*01 (115) 

Solder Eyelet 

~.140 I. T150 W·2SO 
T -I 

(Double Tail) Side'View (Single Tail) 
12 (115) 

Open Solder 
Eyelet 

Available in Phosphor Bronze (liS) 

SPECIFICATIONS 
Operating Yoltage: 60DVAC (RMS) at sea 

level - 150VAC (RMS) at 70,000 It. 
Current Rating: 5 amps 
Dielectric Material: Electrical Grade Phe· 

nolic, Black 
Insulation Resistance: 5,000. megohms 

minimum 
Contact Material: Copper alloy with 

.000020" gold over coppef 
Contact ReSistance: 30 millivolts maxi· 

mum at rated current 
Board Thickness: .054 to .071" 
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Taper Pin Termination 
AMPHENOL 225 Series Printed Circuit Connectors with 
taper pin terminations provide flexibility of assembly procedure 
and ease of circuit modification and repair. 

Two arrangement options are available: two rows of contacts 
for independent opposing circuits or a single row of contacts for 
single circuits. Single row connectors use separate back-up 
springs to assure firm mating. 

[ I 8 CENT~qOLES 
I ;---CSLOT . 

-1 1-.160 

~.~o===o 
~ CARO 11 1-.156 TYP I 1 INSERTION E _--I DEPTH 

.128l r 0 - . _ .291 r'N. 

'Em: u

.-- ... 

u 

.. 

u -------::! I=: "t 
CLE.R.NCt ~D:ntGi:gUp uro;,'su"o~ 1 .J7 

FOR 14 SCREW . 

CLEARANCE 
FOR 14 SCREW 

:ill} 
FLOAT MOUNT 
14·40 THREAD 

llT 
THREADEO HOLE 

MOUNT 

CLEARANCE 

FOR~: 

TAPER PIN TYPE CONTACT )tJ~ 
1ail style. 00 accepts #53 :.~ l.142 

t"7 r-li"'E"""""-LC3--" pins. Available In berylllUmAdditional Mounting Provisions - """""E3 copper only. 

Approximate Dimensions For Solder, Crimp and Taper Pin 
Terminations 
Number of 
Contact 
Positions A B C 0 . E F G 

6 1.832 1.532 LI00 1.230 .780 .343 1.844 
10 2.456 2.156 1.723 1.854 1.404 .343 2.468 
15 3.236 2.936 2.502 2.636 2.184 .343 3.248 
18 3.704 3.404 2.970 3.105 2.652 .343 3.716 
22 4.328 4.031 3.597 3.730 3.276 .343 4.340 
25' - 4.501 4.067 4.198 3.744 .343 4.810 
28 5.264 4.964 4.530 4.652 4.212 .500 5.264 
36 6.512 6.219 5.778 5.900 5.460 .500 6.512 
43 7.600 7.302 6.871 7.000 6.552 .500 7.600 

. . 
• 25 posItIon available only In double row solder terminatIOn . 

Ordering Information 

SEC. 2100 • CONNECTORS 

Crimp- Poke-Home Termination 
AMPHENOL 225 Series Printed Circuit Connectors with 
Poke-Home contacts offer both the economy of crimp termina
tion and the flexibility of removable contacts - an unbeatable 
combination. 

Two arrangement options are available: two rows of contacts 
for independent opposing circuits or a single row of contacts 
for single circuits. Single row connectors use separate back-up 
springs to assure firm mating. 

I 0 I A .Js • ~MAX. 

2 C~ARANCE' 
FOR f4 SCREW 

CARD INSERTION DfPTH flOAT MOUNT 

~, ,-+ L __________________ J .29~N. 

ClEARANCE 
FOR f4 SCREW 

'-trnrn-rr"l'T"!l""[]""[]""[!"'[]""[]rn-rrmr' J I- .128 

Mounting Provision 1 
THREADED 

CRIMP POKE-HOME TYPE CONTACT Tail style 00 J'O'l}~T 
available in Additional 

~L:F=-:: I j S3"'" -: ~g~~I~~u~nIY. Mounting Provisions 

V fillT' ~'"" !, • . CARD 

4~:: ~------ fl11TI5-------J: -t~~~i~N 
CLEARANCE 
FOR. 4 SCREW 

POLARIZING KEYS 

U 225·559 
Over contact key must 
be ordered separately 

D 
225-594 
Between contact key. 
One included for each 
connector. Packed sep· 
arately in bulk. 

To order the specifi<; 225 Series connector you want, put together the part number as per the following example: 

SERIES NUMBER 
225· 

TERMINATION 
CLASS . 

Digit 
2 

Termination 
Solder 
Taper Pin 
Poke·Home 

3 
4 

CONTACT POSITIONS 
Digit No. of 
Group Contacts 

06 6 or 12 
10 10 or 20 
15 15 or 30 
18 18 or 36 
22 22 or 44 
25" 25 or SO 
28 28 or 56 
38 36 or 72 
43 43 or 86 

"Avail. in Solder only. 

CRIMP CONTACT 
ORDERING INFORMATION 
Crimp contacts are 
available in standard 
beryllium copper with 
.000030" gold plating 
either in bulk or on 
reels. 
Loose contacts--Order 
part number 225·605·06 
Reel contacts 
(2400 contacts on reel) 
Order part number 
225·605·52400 

eem/1971 

DEVIATIONS 
2 2 5 - 2 0 6 3 1 - 1 01 (115) (115) Deviation is Phosphor Bronze contact -------..::=-= . T I r-r== material. Available only in solder eyelet. 

- I (117) Economy version with Phenolic 
----------, dielectric and .00002" gold plating. 

________ ----J 1___ POLARIZATION 

CONTACT CONFIGURATION 

Digit Solder Type 

o 

2 

3 

Single row 
connector with 
back·up springs. 

Two rows of 
Independent 
contacts. 

Two rows of 
bridged contacts 
with two tails. 

5" Two rows of 
bridged contacts 
with one tall. 

Poke·Home Type 

Insert less contacts. 

Insert plus loose 
contacts for one row 
plus back·up springs. 

Insert plus loose 
contacts for two 
rows. 

2 3 

" Available In Phosphor Bronze only 

Taper Pin Type 

Single row 
connector with 
back·up springs. 

Two rows of 
independent 
contacts. 

5** 

(Optional 
If factory insertion of polarizing key is de
sired, add position of key as suffix here. Key 
will be Inserted to right of contact position 
shown. Example: 225-20631-10103 (115). Key 
to right of contact #3. 

'--______ TAIL STYLE 

Digit 
Group Style 

00 Taper Pin or Crimp 
01 Eyelet Solder 
03 Straight Dip Solder 
04 Straight Dip Solder (economy version only) 
05 Right Angle Dip 
10 Short Dip Solder 
11 Military Dip Solder 
12 Open Eyelet Solder 

'------- CONTACT PLATING 

Digit 
1 
2 
4 

Plating 
.000030" gold over copper (Industrial) 
.000050" gold over copper (MIL·C-21097) 
.000020" gold over copper(economy version) 

1-. ______ MOUNTING PROVISIONS 

Digit 
1 
2 
3 
4 
4 

Provisions 
.128" clearance holes 
Float busings for #4 screws 
Threaded bushings (4·40) 
.142" clearance holes (solder type) 
.250 mounting ears (taper pin) 

See YELLOW SECTION for Local Offices, Phones 2555 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

225 Series Printed Circuit Connectors 
Wire Wrappable Terminations 

AMPHENOL 225 Series Printed Circuit Connectors with wire 
wrappable terminations provide an economical and reliable con
nector for either automatic or hand wire wrapping applications. 

Bifurcated bellows contacts on .100 x .200, or .125 x .250 grid 
spacings provide for smooth positive, two-point mating action 
no matter how irregular the board surface. These connectors are 
available in 22-, 30-, 43-, and 50-position models with either 
grid spacing. 

Contact plating is .000030 minimum gold over copper. This' 
along with the new high grade industrial material designed into 
these connectors combine to provide an economical answer to 
your needs for wire., wrappable connectors. 

SPECIFICATIONS 
Operating Voltage: 600VAC (RMS) at sea level - 150VAC (RMS) at 70,000 ft. 
(urrent Rating: 5 amps 
Dielectric Material: Elsctrical Grade Phenolic, Black 
Insulation Resisance: 5,000 megohms minimum 
Contact Material: Phosphor bronze plated .000030" gold over copper 
Contact Resistance: 30 millivolts maximum at rated current 
Board Thickness: ,054" to .071" 

DIMENSIONS AND ORDERING INFORMATION 
P~rt 

Numbp.r 

225·804·22 
225·804·30 
225·804·43 
225·804·50 

225·805·22 
225·805·30 
225·805·43 
225·805·50 

I Positions I I 
. Contacts. A . B 

125" CONTACT CENTERS 
22/44 3.680 3.380 
30/60 4.680 4.380 
43/86 6.305 6.005 
50/100 7.180 6.880 

100" CONTACT CENTERS 
22/44 ., 3.155 2.855 
30/60 3.955 3.655 
43/86 5.255 4.955 
50/100 5.955 5.655 

64 Series Micro-Edge@ 
Edge Board Receptacles 

3.080 
4.080 
5.705 
6.580 

2.555 
3.355 
4.655 
5.355 

Micro-Edge contacts will not set. The Micro
Edge will accept even warped boards with 
firm contact action. Contacts are rounded 
and will not scrape or injure delicate 
circuits. 

2.945 
3.945 
5.570 
6.445 

2.420 
3.220 
4.520 
5.220 

REGULAR TYPE ECONOMY TYPE 

E 

.125 

.125 

.125 
:125 

.100 

.100 

.100 

.100 

(For .032" ±.004" Thick Boards) 

..c-~I.050- .. ~ 
~~_ ~~~N\N~J 
I ~-U55 ±.005--, 
I- ------1.40{ -- -

.750 , 64.1 

~PIIIIIIIIIIIIIIIIIIIIII~:1150 6~ntacts 
.025 150 

[}il"4.1-UhiLUC~'li'LiiOI 1L'l:;25 
__ .64~ .6~·~ .lGLt· 

64·17 9 Contacts! I ~1830:=1 
T.602~I~tJb~1 
.:r'~ u u ~ ~ M T~~n29sO -~ 

r.o" 

64·18 
15 
Contacts 

I 
I L.. ____________ _ 

CLEARANCE 
FOR -IF4SCREW 

ALL DIMENSIONS REFERENCE ONLY 

Polarizing Keys 

225-645 

Over contact key can be 
used with 225 Series wire
wrappable connectors on 
.100" and .125" centers. 

225-594 

Between contact key may be 
used with .125" center wire· 
wrappable connectors. 

No. of Contacts 
Overall Length 

--Contact Centers 
Contact Diameter 
Contact Resistance, Ohms 
P.C. Board 

Width 

64-1 
25 
.75 

.025" 
.008" 

.020·.030 

.647 

64·15 
IS 

1.40 
. 075" 
.010" 

.010·/.020 

1.155 

I 
.311 

CARD 
INSERTION 

DEPT.H 

~ 

Econumy Units 
64·17 64-18 

9 IS 
.950 . 1.40 

.075" .075" 

.010 .010 

.712 1.162 
Thickness .020±.003 .032 ±.004 ~~ ~2 

Current Rating, Amperes 
Voltage Rating 

Contact Material 

Dielectric Material 

BOARD SIZE 
Printed Board 

~ 
or Wiring 
thickness to 

64·15 mate with this 
64·17 connector. 
64.18:-1 t 64·1 -

.032± .004 .010± .003 

.5 .5 1 I 
200 V AC (RMS) 750 V VAC (RMS) 

at sea level at sea level 
.008" and .010" gold .00002" gold over 
plated copper alloy wire .00015" silver plated, 

heat treated bryllium 
copper 

Glass·filled diallyl Mineral-filled diallyl 
phthalate, Type GOI-30 phthalate per 

per MIL·M-19833 MI L·M·14E·MDG 

PANEL 
CUT-OUT 1.302 

64·15 1.292 

I}J~: 
I 

,043 
PANEL ~c= .015 •. !TYP.' ::!F.h 

CUT·OUr ·!!!II = '1'.180 
64-1 .090 .655 ~.Lj]i5 

I I .645.755 II 
I .745 
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SEC. 2100 • CONNECTORS 

261 Series Low Cost Edgeboard Connectors 

True Positioned for 
Solderless Wrap 
Termination on 
Automatic Wrapping Machines 

High Performance at Reasonable Cost 
These high-performance edge board connectors provide dual 
readout of double-sided printed circuit boards. The pre-loaded 
cantilever type contacts are assembled into the dielectric with 
precise spacing to permit automatic solderless wrap termination. 
The phosphor bronze contacts have a minimum of 50 micro
inches of gold at the contacting surface. This results in ex
tremely low contact resistance and permits over 500 insertion 
and withdrawal cycles without loss of continuity or significant 
increase in resistance. 

An Extensive Line 
• 15 to 43 positions pro.viding up to 86 contacts 

• Choice of .100", .125", .150", .156" or .200" spacing 

• Choice of tail sizes: .025" sq., .035" sq., or .035" x .050". 

No. 
Contact Tail Contact 
Centers Dimensions Positions A B C D E F 

15 2.474 1.400 1.720 1.874 2.156 
18 2.774 1.700 2.020 2.174 2.456 

.100 .025 square 
22 3.174 2.100 2.420 2.574 2.856 

.200 
30 3.974 2.900 3.220 3.374 3.656 
36 4.574 3.500 3.820 3.974 4.256 
43 5.274 4.200 4.520 4.674 4.956 
15 2.824 1.750 2.070 2.224 2.506 
18 3.199 2.125 2.445 2.599 2.881 

.. 125 .025 square 
22 3.699 2.625 2.945 3.099 3.381 

.250 
28 4.449 3.375 3.695 3.849 4.131 
36 5.449 4.375 4.695 4.849 5.131 
43 6.324 5.250 5.570 5.724 6.006 
18 3.624 2.550 2.870 3.024 3.306 

.150 .035 square 28 5.124 4.050 4.370 4.524 4.806 .300 
43 7.374 6.300 6.620 6.774 7.056 
15 3.258 2.184 2.504 2.658 2.940 
18 3.726 2.652 2.972 3.126 3.408 

.156 .035 x .050 22 4.350 3.276 3.596 3.750 4.032 
.200 

28 5.286 4.212 4.532 4.686 4.968 
36 6.534 5.460 5.780 5.934 6.216 
43 7.626 6.552 6.872 7.026 7.308 

.200 .035 x .050 22 5.274 4.200 4.520 4.674 4.956 
.200 

36 8.074 7.000 7.320 7.474 7.756 

Electrical Characteristics 

G 

.623 

.623 

Current Contact 
Ratin~ Resistance 
(Max. IMax.) Voltage Rating Voltage 

Contact Spacing Amps Milliohms (Sea Level) Breakdown (Min.) 
.100" on Center 5.0 6.0 300 V RMS 1800 V RMS 
.125" on Center 5.0 6.0 350 V RMS 2000VRMS ._---_._--
.150" on Center 400VR~~ 6.0 5.5 2500 V RMS 
.156" on Center 7.5 5.0 400~RM~_ -2500VRMS 
.200" on Center 7.5 4.5 500 V RMS -4500V-RMS 

SPECIFICATIONS 
Block Material: Medium impact. electrical grade phenolic. 
Contact Material: Grade A Phosphor Bronze with SO micro-inches mini
mum thickness of gold 'on contacting surfaces. 
Keying: Available on .200, .156 and .150 centers. On .125 and .100 centers 
key replaces one pair of contacts. 
Tail length: Sufficient for three wire wraps plus space for bussing or PC 
board next to block. (See dimension G.) 

DIMENSIONS (Inches) 

I~" '~:~~~If'N m li'~' r:----'ll 

Lg'!: L~I !1;1 ' 
'0' L t:: ___ ii~ HI , --- J 1ikJ..,,,,.,,,, •. 

J i-IC...J 

H I 
(Max.) (Max.) J K Ordering Information 

261 -15636 - 2 

.735 .494 .465 .343 

.735 .494 .465 .365 

.760 .770 .512 .500 .443 NUMIER OF 
CONTACT 

POSITIONS 

.760 .770 .512 

.760 .770 .512 

.500 .343 

.500 .343 

15 28 36 
18 30* 43 
22 

~ Available in .100 
centers only 

230 and 240 Series Snap-Wrap® and Mini-Wrap® Connectors 
Permits Any Configuration Design.,d 

Snap-Wrap (2;30 Series) and Mini-Wrap 
(240 Series) connectors are based on a 
modular design concept which permits 
AMPHENOL to accommodate practi
cally any configuration as a' standard 
product. Design your own interconnec
tion system using AM PHENOL's build
ing block concept. 

The base plate, available in various 

Simple Modular Construction 

§=~:::::::Jl ~. 

eem/1971 

CONTACTS 
Wide Variety Available 

NYLON BUSHINGS 
Available in Many Colors 

See YELLOW SECTION for Local Offi~e5, Phones 

finishes, can be shaped, formed, notched, 
or have any kind of cutouts or mounting 
holes you need to fit your space and 
components. Holes may be punched (or 
omitted) in many configurations, includ
ing either military or commercial pat
terns with spacing of .200" x .200", .150" 
x .150", .150" x .075", .125" x .125", 
.100" x .100" or .100" x .050". 

& 
BASE PLATE 
Any Size Required up to 24" Wide. 

2557 
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SAMS puts it all tQgether 
manufacture of the highest quality inter
connection systems aVI3i1able to industry 
today. 

When the link-up of an electronic or electri
cal system is your problem, SAMS is the 
answer. If the solution is not one of the lit
erally thousands of standard cQnnectors 
and connection systems already offered by 
Amphenol, then SAMS (Space and Missile 
Systems) Division delivers a custom
designed interconnection 
system specifically to meet sf> 
your needs. 

Every SAMS engineer averages 

more than a decade of exp~eJ 
rience in complex inter- . 
connect systems design. 
All are dedicated to the 
constant exploration of new 
materials and processes for both 

SAMS is dedicated to the .. 
design and integration of 
specialized interconnection 
systems. To work with you 
toward that end, SAMS provides a rapid
action, problem-solving team of speCialists. 
The SAMS team quickly involves itself in 
the solution of your problem and in the 

function and reliability in end-product use. 

Vigorous investigation of new ways to ' 
make connectors perform more effectively 
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SPECIAL PURPOSE CONNECTORS 
NUCLEAR PENETRATION ASSEMBLIES IB~~~IAMPHENOL 

is a primary concern at SAMS. The result is 
new approaches to disconnect methods, 
contact design and interconnection 
assembly. Whatever your specific 
environment, the SAMS team will 
produce a better system tailored 
to meet your needs exactly. 

Close customer relationships 
and in-depth service have 
facilitated efficiency and dis
covery at SAMS. Our wide 
experience and long record of 
achievement in virtually all aerospace pro
grams has contributed significantly to this 
important service capability. Your project 
or program stands to benefit from the 
expertise developed through our involve-

eem/1971 

ment with programs in other industries. 

Whether your needs dictate special con
nectors and cable assemblies, or complex 
interconnection systems ... whether your 
industry is aerospace, shipbuilding or 
nuclear power generation ... your best 
connection is SAMS ! 

Amphenol Space and Missile Systems Division 
9201 Independence Avenue 
Chatsworth, California 91311 
Phone (213) 341-0710· TWX 910-494-1211 



< 

Amphenol provides superior environmental connectors 
They offer the following design features in common: 

MONOBLOCK CONSTRUCTION Eliminates air voids and protects against degrading moisture and altitude conditions. 
Made with materials developed specifically for environmental connectors. 

LIGHTWEIGHT 

HIGH DENSITY 

COMPLETE ENVIRONMENTAL 
SEALING 

POKE·HOME® CONTACTS 

Sheils are made of aluminum; inserts and grommets are made of strong lightweight 
dielectric. 
AMPHENOL research and design has developed high density contacts in environmental 
connectors, using a dielectric retention system. 
Wire grommet seals, resilient interfacial seals and peripheral "0" ring shell seals provide 
ultra-reliable environmental seals. 

AMPHENOL pin and socket contacts are front release and rear insertion. They provide 
easy servicing without disassembling the connector or disturbing adjacent contacts. 
Gold plating provides better contact surface and keeps contacts oxidation-free. 
AMPHENOL designed (and M.S.) tools, for each type of connector, are available. TOOLS 
Both hand tools and semi-automatic types. ' 

Amphenol provides superior AN/MS' connectors 
MS connectors conform to Military Specification 5015 and are that has near perfect dimensional stability, high arc resistance, 
intermateable and interchangeable wtih AMPHENOL's AN and maintains high insulation resistance under both hiumidity 
connectors. AMPHENOL has been manufacturing reliable, high and thermal stress. This is the dielectric material used in stand-
quality AN/MS standard circular connectors for over 35 years. ard connector inserts, except for R construction connectors. 
Much of the research and development of these connectors has These use resilient neoprene which is MIL approved and provides 
come from AMPHENOL, including diallyl phthalate, a resin an environmental seal that exceeds MIL-C-5015 requirements. 

SELECTOR GUIDE 
Page DescriptiDD CDntacts Mates With 

2 348 MIL-C'81511 Environmental, high contact density, "No-scoop" 3 to 155 Yes 392°F 348 series 
(Trl-Service) general purpose sub-miniature, 0.0. finish, Crimp 

silicone rubber inserts, polymer retention disc. 

12 115 Does not apply Subminiature MS type, tou~h highly rellabled 2 or 4 Depends 500°F 115 series 
Wt. less than Ih ounce, sells nickel;plate Pin-molded In on 10000 F 
brass or stainless steel. Socket held aPfili. 

with C washers ca Ion 

MINIATURE CIRCULAR 
S 48 M I L-C-26S00 Miniature, environmental, threaded and bayonet 3 to 61 Yes 392°F 48 series 

~SAF) , coupllnl1. Black anodized fir-Ish. Silicone rubber Crimp/ 
IL-C-38300 dielectriC. Poke-Home® 

9 67 MIL-C-S015 Miniature, environmental, Bayonet, ~ray ano- 3 to 48 Yes 2S7°F 67 series 
dized finish, Dlallyl phthalate dlelectr c. solder cup 

13 16S MIL-C-19S72 Miniature AN/MS, Pressure & Waterproof, S to 24 Yes 2S7°F 16S, 182 series 
bayonet. Dlallyl phthalate dielectric. solder cup 

13 182 Does not apply Miniature AN/MS hermetic. 5 to 24 Yes 392°F 16S series 
solder cup 

STANDARD CIRCULAR 
lS 270 Does not apply Supersonic connector impervious to fuels and 3 to 19 No SOooF 270 series 

solvents, fireproof polymer inserts, lightweight, Crimp/ 
UNo-scoop" • Poke-Home® 

17 246 MIL·C-S01SE MS type with crimp removable contacts. En· 1 to 48 Crimp/ Yes 2S7°F 246, & all 
vironmental, fluid & damage resistant. , Poke-Home® MILoC-501S 

17 208 MIL-C-501SE MS type, Crimp Poke·Home contacts. High 2 to 37 Crimp/ Yes 347°F 208, & all 
temp., fluid resistant. Poke·Home® MIL-C-5015 

17 238 MIL-C-S01SE MS type, Crimp Poke-Home contacts. High temp. 2 to 37 Crimp/ Yes 20000 F 238 & all 
flame resistant. , Poke-Home® MIL-C-SOlS 

16 69 MIL-C·S01S Environmental, threaded coupling. 0.0. finish, 2 to 37 Crimp/ Yes 2S7°F 69, all MS, 89, 
neoprene dielectric. Poke-Home® 172 series 

18 M8-A MIL·C·S015 Solid back shell, Threaded coupling, 0.0. finish, 1 to S2 No 257°F All MS, 69, 89, 
Diallyl phthalate dielectric. solder cup 172 series 

18 MS-B MIL-C-S01S Solid back shell, Threaded coupling, 0.0. finish, 1 to 52 No 257°F All MS, 69, 89, 
OIallyl phthalate dielectric. solder cup 172 series 

18 MS-E MIL-C-S01S Environmental. Threaded coupling, 0.0. finish, 1 to 48 Yes 257°F All MS, 69, 89, 
Neoprene rubber dielectric. solder cup 172 series 

18 MS·R MIL-C-5015 'Environmental, Lightweight Threaded coupling, lto 48 Yes 257°F All MS, 69, 89, 
0.0. finish, Neoprene rubber dielectric. solder cup 172 series 

24 89 Does not, apply Submersible, threaded coupling, clear or 0.0. 2 to 52 Yes 257°F All MS, 69, 89, 
cadmium finish. Dlallyl' phthalate dielectric. solder cup 172 series 

RACK AND PANEL 
2S 217 M I L-e-26518 Miniature, hi~h environmental rectangular. 18 to 102 Yes 500°F 217 series 

~SAF) Spring-loaded ront or rear panel mount. Crimp/ 
IL·C·38300 Poke-Home@ 

27 94 Does not apply Rectangular available with standard Poke·Home 15 to 63 Yes 257°F 94 series 
ot shielded contacts. Crimp or 

solder cup 

28 213 Does not apply Completely environmental monoblock ARINC. 57 & 67 Yes 257°F 213 series, 
Die-cast aluminum shell, 0.0. finis}. silicone Crimp/ Intermateable 
rubber Inserts, Standard and High emp. Poke-Home® with all 404 

ARINC connectors 
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Amphenol ASTRO/348® MIL-C-81511 * 
High Density Connectors 
DESIGN FEATURES 

1 Molded One-Piece Contact Retention Disc. 
2 Captivated Rear-Locking Nut. 
3 Individual Contact Risers. 
4 Anti-Scoop Recessed Pin Contacts (in receptacle). 
5 Closed Entry Socket Insert and Contacts. 
6 Captivated Triple Bayonet Coupling System. 
7 5 Key Polarization 
8 Interfacial Mating Seal 
9 Dynamic "0" Ring Peripheral Shell Ring. 

10 Monoblock Construction-Inserts Bonded to Shells. 
11 Self-Sealing Rear Grommets. 
12 Visual Mating Indicator. 
13 Shell to Shell Grounding Fingers. 
50% No-Scoop construction cross-section is illustrated 

Amphenol designed out the costly space-wasters in removable
contact connectors when we invented Astro/348. Problem
causing metal retention clips for each contact are gone. Instead, 
a single one-piece molded dielectric retention system locks Poke
Home contacts in place. Originally designed as a high density 
subminiature, Astro/348 turned out to be the best high density 
miniature and. standard connector ever made. It packs more 
contacts of every size into standard shells than ar..y other design. 
MIL-C-81S11 has established the standard connector family for 
the next decade. 
FOR EXAMPLE 
Here's what Astro/348 in a size 18 shell can give you: 

Astro/348 Closest Alternative 
85 #23-22 Contacts 67 #22M Contacts 
37 #20 Contacts 32 #20 Contacts 
19 #16 Contacts 11 #16 Contacts 
18 #12 Contacts None Available 

All at less cost, and in less space, for each circuit carried. 

Shell Constructions 

Plug Single Hole 
Mtg. Receptacle 

Square 
Flange 

Receptacle 

SEC. 2100 • CONNECTORS 

IB:::~~IAMPHENOL 

Even if a plug with pin contacts and a receptacle with pin 
contacts are inadvertantly m~ted, 100% No-Scoop Astro/348 
connectors offer full protection: .090 separates the two contact 
sides. 

In the 100% No-Scoop connectors it has been possible to 
completely ring the interior of the plug with grounding fingers 
for improved EMI protection. 

"3X" identifies the 100% No-Scoop construction in the 
How To Order information, page 3. "4X" is the standard 
Astro/348 construction. When pin contacts are used in the 
receptacle only (by usage, 80% of the time) these connectors 
are also No-Scoop. 

Because "3X" and "4X" connectors have different shell 
position keying there is no possibility of intermating the 
two constructions. . 

"Order "3X" 100% No-Scoop when you have possible blind
mating or critical systems applications. Order "4X" (referred to 
in MIL-C-81S11 as series 20) every other time. 

NORMAL 

50% and 100% No-Scoop 

LARGER ON THE INSIDE 
The single-piece retention disc gives other excellent advantages 
in addition to density. Dielectric wall thicknesses in the sub
miniature #23-22 contact arrangements are equal to standard 
miniatures. With greater contact density, #20's, #16's and 
#12's provide dielectric separation comparable to standard 
miniature and power connectors. 

FIGHT SCOOPING 
Scooping means that pin contacts in a connector can be damaged 
when the mating shell is accidentally wiped across the pin con
nector face. Astro/348 is available in two constructions: Series 1 
and Series 2. Series 2 (50% No-Scoop) means that scooping is 
impossible when the pin contacts are in the receptacle shell (this 
is normal usage). In Series 1 (100% No-Scoop) constructions, 
scooping is impossible whether the pin contacts are in the plug 
or the receptacle. 

Cable 
Receptacle 

Hermetic Seal -
Solder Flange 

Receptacle 

HermetiC Seal -
Recptacle 

Single Hole Mtg. 
* MIL-C-81S11 is a Military Specification for Connectors, Electric, Circular, High O<;!nsity, Quick Disconnect, Environment Resistant. 

Astro/348 and Poke·Home are Trade Marks of The Bunker·Ramo Coro. 

eem/1971 See YELLOW SECTION fDr LDcal Offices, PhDnes Conn. Pg. 2 2561 
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Amphenol ASTRO/348 High Density Connectors (Continued) 

Shell Style and Dimensions (inches) All dimensions are shown as MAX. 

.693 ::1 r .055 

.
56°nl fUll 
B K 

O"l.~' 

P] 'E[j"'~OP~~ 
126/.116 DIA. SIZE 8·22 ~775 II· 0)5 
.153/.143 DIA. SIZE 24 .906-lI- MAX. Panel Cutout 

Square Flange Receptacle 1.340~ ;125 Max. Panel 
1.471 F~~if~~R~ar 
1.551 SIZES 20, Panel Mount 

.132/.122 DIA. 
SIZE 8·22 
.159/.149 DIA. 
SIZE 24 

Hermetic Seal Solder 
Flange Receptacle 

22, 24 

~G~ ,NTHREAD 

«Q) '~Cl""'g 
DIA." ~ I:~~~J J 

V ~1.340 
Single Hole Mounting Receptacle 1.471 

Panel Cutout 
.125 Max. Panel 

Thickness 

Panel Cutout 
.125 Max. Panel 

Thickness 

i.551 SIZES 20, 22, 24 N THREAD 

·705 
.575D 

trM'"'~roo k LUI YjA. L ·"--1 I ~I~ 
Uj~~ h-G-J 
1.551 SIZES 20, 22, 24 
Cable Receptacle 

Color Denotes Series 1 design. 

SHELL SIZE 
BOla. Max. 
F Thread 
G Max. Sg. Flange Receptacle 
G Max. Cable Receptacle Flats 

~Max. Single Hole Mtg. Receptacle 
and Hermetic Seal "0" Hole Receptacle 

H ...... 005 -
K Oia. Max. Cable Receptacle 
K Oia. Max. 'Single Hole Mtg. Receptacle 
~nd Hermetic Seal 81nlle Hole 

KOla. Malt. Plug 
K Dia. Hermetic Seal Solder Flange Receptacle 
L ...... 005 
N Thread 
P Dia ....... 005 . 
Q Max. 
R Dia ....... 005 

I Note. Consu. t Factory for DIm. on 20 & 22 sIze connectors. 

Table of Contacts 

8 10 
.553 .678 
~.28 %·28 
.820 .945 
.565 .690 

.989 1.114 

.594 .719 

.780 .900 

1.072 1.197 
.850 .975 
.945 1.070 
.605 .730 

%·20 314·20 
.635 .760 
.710 .710 
.661 .786 

14 
.928 

7/S·28 
1.133 

.940 

1.401 
.906 

1.150 

1.510 
1.225 
1.320 
.980 
1·20 

1.010 
.710 

1.036 

I 
B 

DIA. 

L 
[.895....l 

1.028 

Hole Mounting Receptacle 

24·100% 
16 18 No·Scoop 

1.054 1.178 1.553 
1·28 11fa·28 1~·28 

1.258 1.351 1.711 
1.066 1.190 -1:565 

1.526 1.651 2.089 
.969 1.~~ 

--U75 
1.280 l~ =:12?I. 
1.635 .~ _.2.165 
1.350 1"-~ 1.900 
1.446 1.570 -- 2.066-

1.105 1:230 1.605 
11fa·20 11f4·20 1%·20 
1.135 1.260 1.635 

.710 .740 .90a-
1.162 1.286 1.666 

Amphenol Plrt Number MS Part Number 
Contact Size Wire Size Socket Pin Socket Pin 

~ #22, #24 #26 348·100·2201S·02 348·100·2202p·02 MS90460_~~~~¥- ~!~Q.161~23~~ 

~~ Series 2 
#28, #30, #32 348·100·5047S-02 348.100.504~.P.:0~ _ ~~.!I046-')~23.:?8 __ r!i.s9046~!~2~ 

--~ Contacts 
#20, #22, #24 348·100·2000S·02 348·100·2000P·02 MS90460A2D-20 MS90461A20·20 

~:~ #16, #18 #20 348·100·16DOS-02 348·100.1600P·02 :::'~S90460AI6.16 MS9046iAls~i6--
12·12 #12, #14 348·100·1200S·02 348.10Q.1200P-:-02' MS90460A12·12 MS90461A12·12 

~ #22, #24, ~.~ ~:100.2203S.02 348·100·2202p·02 __ !"SJ_343A23.:~~ __ ~~~.Q~~_A?:l.~ 

~~ #28, #30, #32 348·100·5048S·02 348·100·5047P~2 -M§~~~~~~ MS90461A23·28 Series 1 #20, #22, #24 348·100·2003S·02 348.100·2000P~02 MS9D461A20:20 --~~ Contacts ~~3A2~!1--
16.1~ __ .B6,.!~~ 1-~48.100.1603S.02 248.100·1600P:02 ~3~43Al~l§.. -M§90461I\i~~6-: 
12·12 #12, #14 348·1OO·1203S·02 34a:iijo~iooP;02 MS3343A12·12 MS90461A12·12 

1.525 SIZES 20, 22, 24 
1.445 ---+1 
1.100 i 

F THREAD 

Plug 

Mated Connectors 
Dimensions (inches) 

iiiiii~u~SIZES 20, ~ 22, 24 

.645 SIZES 20, 

.565 22,24 

Mated Plug ;;;;;;-t 
Square Flange Receptacle 

2.590 
-2.260 

, .L~~ 
! 1.495 

.075 SIZES 20, 
MAX. 22,24 

Mated Plug and Square Flange 
peceptacle wIth CallIe Supports 

Grounding Fingers 

Shell-to-shell grounding is estab
lished by beryllium spring fingers 
permanently fixed to the series 2 
receptacle shell and the series 1 
plug shell. These spring fingers are 
·spaced 16 to the inch (exception: 
fingers omitted in keyways of serie 
2 tel;eplllcles).Grounding finge 

s 
rs 

make conta~t .090 prior to contact 
engag~~ent· 

Hardware Availability, Straight cable clamps, 
dummy receptacles, caps and chain assem 
biles & "J' . type adapters are availabl 
for all shell sIzes. 

Tools for contact crimping, Insertion and 
removal are available. 
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Amphenol AS.TRO/348 Hi.nSiineCIO'S '""''",''' • Available Inserts 

Gj) @ 
00 

8·04 10-12 14-37 16-55 
4#23·22 12.#23·22 37 #23·22 55#23·22 
CONTACTS CONTACTS CONTACTS CONTACTS 

@ 00 e 
10·05 14·19 16·27 

5 #20·20 19#20·20 27 #20.20 
CONTACTS CONTACTS CONTACTS 

® 00 

10·03 14.09 16·14 
3 #16-16 9 #16·16 14#16·16 

CONTACTS CONTACTS CONTACTS. 

® 00 * 000 

l4·04 16·07 
tConsult factory for avail· 4 #12·12 7 #12·12 
ability. CONTACTS CONTACTS 

18-85 
85#23·22 
CONTACTS 

38#20·20 
CONTACTS 

18-21 
21 #16·16 
CONTACTS 

18·09 
9 #12·12 
CONTACTS 

20·92 
92 #23.22 
CONTACTS 

20-45 
45 #20·20 
CONTACTS 

20·24 
24 #16·16 
CONTACTS 

20·11 
11 #12.12 
CONTACTS 

22·121 
121 #23·22 
CONTACTS 

22·61 
61#20·20 
CONTACTS 

22·32 
32 #16-16 
CONTACTS 

22·l4 
14 #12·12 
CONTACTS 

24-155 
155 #23·22 
CONTACTS 

• o fj 0 go 

24-74 
74#20·20 
CONTACTS 

24-41 
41 #16-16 
CONTACTS 

24·19 
19 #12·12 
CONTACTS 

High density points the way to the standard connector family for the next decade. 
Shown are the high density insert arrangements now tooled for family. Comparisons are invited against other Military Standard 
MIL-C-81S11 Astro/348 connectors. This picture of availability connector Jines through all contact sizes for engineering design, 
illustrates the growth of Amphenol's new standard connector density of contacts, and cost per circuit. 

How to order: 
.ASTRO/348 CONNECTORS 
To get the specific Astro/348 connector you want, put together the part num· 
ber as per the following example. 

348·40 E 18·85 S 1 (200) 

T r- ,.. rT 
SERIES DESIGNATION DEVIATIONS 

TYPEt 
4-M I L-C-B1511 -

Series 2 (50% No-Scroop) 
3-M I L-C-81511 -

Series 1 (lOO% No·Scoop) 

Omit if no cable clamp is 
desired. 

(200)-Connector with cable 
clamp. 

(201)-Connector less 
contacts. 

SHELL STYLE 
O-Square Flange Receptacle 
I-Cable Receptacle 

ALTERNATE SHELL 
POSITIONS 

3-Single Hole Mtg. -Receptacle 
1 NORMAL 4 
2 5 

5-Solder Flange Receptacle 
(Hermetic only) 

3 6 

6-Straight Plug 

CLASS 
E-Environmental -H-Hermetic 

~ CONTACT STYLE 
P-Pin S-Socket 

P-Potted 
INSERT ARRANGEMENT 

SHELL SIZE 03 04 05 07 09 11 12 14 
08 10 14 16 18 20· 22· 24· 
'Shell size available only 

in 100% No-Scoop Design. 

- 19 21 24 27 32 37 38 41 
45 55 61 74 85 92 121 155 

. . t Consult Factory for additional connector types available per MIL-C-81511C • 
Note: Back Shell J - adapters, Straight, 40%, 90%. available. Consult Factory. 

MILITARY STANDARD PART NUMBERS 
MIL·C·815118 connectors can be ordered by military numbers also. The part 
number Is put together as per the following example. 

M81511/01 E 18·85 P 1 
---r 

SPECIFICATION NUMBER I KEY POSITI ONS 
I, 2, 3; 4, 5, 6 

SHELL TYPEt 

--1 101 Square Flange Receptacle- CONTACT 
Series 2 P-Pin S-Socket 

102 Solder Flange Receptacle, 
Hermetic - Series 2 

INSERT ARRANGEMENT 
103 Single Hole Mtg. Receptacle- 03 04 05 07 09 11 Series 2 '--- 12 14 19 21 24 27 
104 Single Hole Mtg. Receptacle, 32 37 38 41 45 55 HermetiC - Series 2 

61 74 85 92 121 155 
105 Cable Receptacle - Series 2 
106 Straight Plug - Series 2 

SHELL SIZE 
121 Square Flange Receptacle - 08 10 14 16 Series 1 
122 Solder Flange Receptacle, 

18 20· 22· 24' 
'Shell size available Hermetic - Series 1 only in 100% No·Scoop 

123 Single Hole Mtg. Receptacle- Design. 
Series 1 

124 Single Hole Mtg. Receptacle, 
Hermetic - Series 1 CLASS 

125 Cable Receptacle - Series 1 
P-Potted 
E-Environmental 

126 Straight Plug - Series 1 H-Hermetic 
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48 Series High-Reliability, Environment-Resistant Connectors 

MIL-C-26500 PERFORMANCE MIL-C-38300 PERFORMANCE 

48 Series Regular 48 Series Ultra-Mate® 

Hermetically Sealed 
Receptacle 

SIGNIFICANT ADVANCE IN STATE-OF-THE-ART 

On the ground or in space, wherever there is a requirement for 
superior environmental protection, high reliability, and minimum 
weight and bulk, 48 Series miniature environment-resistant 
connectors are the answer. 

In developing this series, Amphenol faced the problem of 
satisfying reliability, logistics, and present and' anticipated 
environmental requirements for connector usage. To solve 
the problem, Amphenol . had to generate advanced design 
concepts, formulate materials specifically for connector usage, 
and work out new production techniques. The resulting connec
tors exceed the stringent requirements of MIL-C-26500 (USAF) 
and MIL-C-38300 (USAF) for performance and reliability. 

FULL PERFORMANCE IN EXTREME ENVIRONMENTS 

Advance materials technology and complete environmental 
sealing enable these remarkable connectors. to: 

• Operate continuously at 200°C (392°F) 
• Withstand thermal shock cycling from _55°C (_67°F) 

to 260°C (500°F) 

• Support 1500V RMS from sea level to 350,000 ft., mated 
• M!lintain environmental and electrical integrity during and 

after 0 to 2000 CPS vibration during exposure to 200°C 
(392"F) and -55°C (_67°F) 

• Withstand physical shock of 100 gravity units 
• Resist corrosion, ozone, sand and dust 

ULTRA-MATE CLOSED ENTRY AND FRONT SERVICING 

Ultra-Mate connectors are identical to the other connectors 
in the 48 Series, but the socket inserts have a hard face of 
glass-filled epoxy. They are the first to combine the positive 
reliability of closed entry with the speed and convenience of 
front servicing. In addition, the MIL-C-26636 contacts are 
tamper proof. Wrong-size contacts or oversize test prods 
cannot be inserted in the hard dielectric contactentryways on 

OUTSTANDING DESIGN FEATURES 
Complete Environmental Sealing - 48 Series connectors are 
fully sealed against extreme environmental conditions. 

Amphenol-developed, silicone rubber dielectric provides 
resilience and unsurpassed resistance to tear, compression set, 
fluids and high temperatures. 

When the connectors are mated, insert faces compress to 
form a resilient dielectric seal around each individual contact. 
A continuous barrier on the periphery of the socket insert mates 
with a recess around the pin insert to form an additional com
pression seal. A dynamic "0" ring seal between mated shells 
constitutes still another barrier to dirt and moisture, and pro
tects the integrity of the face seals. Together with monoblock 
construction, this puts void-free, continuous dielectric around 
each contact through the entire connector length. 

Monoblock construction; with bonded interfaces between the 
. dielectric components (insert, anti-deflection disc, and grommet) 
eliminates air voids and protects connectOi s from degrading 
moisture and altitude conditions. A pressurizing seal around 
each contact at the major O.D. prevents the passage of air or 
moisture through the contact hole, and triple sealing riser de
sigrt at each wire hole in the grommet seals each individual wire. 

Go/No-Go Reliability - When an Ultra-Mate connector is 
mated, you can be sure there is proper contact. The socket 
contacts are closely surrounded by hard dielectric with a 
chamfered entry to guide in the pins accurately. However. 
if the pins are bent, the hard dielectric presents a closed entry 
and prevents mating. 

Light Weight and High Contact Density - Connector shells 
are impact-ex~ruded aluminum forgings with a high strength
to-weight ratio. The insert arrangement is designed for the 
maximum number of contacts within the area available. 

Poke-Home Contacts - Poke-home contacts (front release, 
rear insertable) provide for easy servicing of connector circuits 
without disassembling the connector from its mounting, or 
disturbing adjacent contacts. MIL-C-26636 contacts are crimped 
quickly, consistently, and reliably with either hand or power 
tools. They have high electrical conductivity, present a smooth 
configuration, and completely protect electrica! contact pressure
members from environmental and handling damage. The con
tacts come in sizes 20, 16, 12 and shielded. with rhodium-over
silver plating. (Other platings such as gold are available; write 
factorv for details.) . 
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SEC. 2100 • CONNECTORS 

48 Series High-Reliability, Environment-Resistant Connectors (Continued) 

Shell Types 

Threaded Plug 
48·06RXX·XXX 
MS24266RXXTXXX 

Threaded Single Hole 
Mounting Receptacle 

Bayonet Single Hole 
Mounting Recepta;le 

Threaded Square 
Flange Recep\;lcle 
48·00RXX·XXX 
MS24264RXXTXXX 

Alternate Shell Positions 

48·03RXX·XXX 
MS24265RXXTXXX 

For Connectors Size 12, 14, 
For Connectors Size 8 and 10 16,18,20,22, and 24 

Position A B C 0 A B C 0 
Normal 105° 140° 215° 265° 105° 140° 215° 2650 

6 1020 1320 248 0 320° 180 149° 1920 2590 

7 80° 118° 230° 312° 92° 152° 222° 342° 
9 64° 155° 234° 304° 24° 135° 199° 240° 
8 35° 140° 205° 275° 84° 152° 204° 334° 

10' 25° 115° 220° 270° 98° 152° 268° 338° 
.. • PosItIon 10 not avaIlable," sIze 8 connector. 

Bayonel Plug 
48-16RXX-XXX 
MS24266RXXBXXX 

48-13RXX-XXX 
MS24265RXXBXXX 

Front Face of Receptacle Shown 
Note: Alternate positions 6 through 10 incor· 
porate special shell polarizing key and key
ways. All inserts remain in the normal positio". 

Inserts Available (Showing front face of socket insert) 

SHELL SIZE - 8 

NORMAL 

Bayonet Square 
Flange Receptacle 
4810RXX-XXX 
MS24264RXXBXXX 

~ \f[3I 

SHELL SIZE-tO 
MS-24260 

to:\ 
\:::J ®~ 00 

2 3 

2 #20 contacts 3 #20 contacts 
Insert 8·2* Insert 8·3 

SHELL SIZE - 14 
MS-24260 

15 #20 contacts 
Insert 14·15* 

SHELL SIZE - 1 B 
MS-24262 

CJ 
9 #20 contacts 
3 #16 contacts 
Insert 14-12* 

5 #20 contacts 
Insert 10·5* 

7 #16 contacts 
Insert 14·7* 

31 #20 contacts 14 #16 contacts 10 #16 contacts 8 #12 contacts 
Insert IS·31* Insert 18·14 1 #2 shielded contact Insert IS-St 

SHELL SIZE-22 
MS-24263 

55 #20 contacts 
Insert 22·55* 

Insert IS·11 

26 #20 contacts 
6 #12 contacts 
Insert 22·32*t 

19 #16 contacts 
Insert 22·19* 

2 #20 contacts 
Insert 10·2' 

2 #16 contacts 12 #20 contacts 
Insert 10·20* Insert 12·12* 

3 #16 contacts 
Insert 12·3 

® @ (Q} 
4 # 12 contacts 2 #16 contacts 

Insert 14-4t 1 #2 shielded contact 
Insert 14·3 

SHEL~ SIZE-16 
MS-24261 

• 24 #20 contacts 
Insert 16·24* 

41 #20 contacts 
Insert 20-41** 

37 #20 contacts 24 #20 contacts 
2 #16 contacts 4 #12 contacts 
Insert 20-39* Insert 20·2S't 

SHELL SIZE - 24 

10 #16 contacts 
Insert 16·10* 

19 #20 contacts 
6 # 12 contacts 
Insert 20·25*t 

12 #12 contacts 
Insert 22-12t 

2 #12 contacts 
55 #20 contacts 
Insert 24·57*t 

61- #20 contacts 
Insert 24·6B' 

16 #16 contacts 
Insert 20·16* 

23 #20 contacts 
20 #16 contacts 

Insert 24·43' 
: 

* Available with hard·dielectric face socket inserts for Ultra·Mate (MIL-C-38300) connectors. Pin inserts for MIL·C·38300 connectors have a resilient face and, 
except for marking, are identical to MIL-C-26500 pin inserts. 

* Not included MS·2426X at time of printing. 
t #1 shielded contact is interchangeable with #12 power contact 
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PASSIVE COMPONENTS / MATERIALS / HARDWARE 

48 Series 
Plugs 

High-Reliability, Environment-Resistant Connectors (Continued) 

Shell 
Size P Max.' 

T Max.' 
Thrd. Bay. 

X 
±.015 S Max. 

THREADED PLUG 
48·06RXX·XXX 
MS24266RXXT·XXX 

BAYONET PLUG 
48·16RXX·XXX 
MS24266RXXB·XXX 

8 .582 
10 .731 
12 .919 
14 .981 
16 1.106 
II! 1.231 
20 1.356 
22 1.481 
24 1.606 

.708 .766 
.836 .906 

1.025 1.078 
1.125 1.141 
1.250 1.266 
1.375. 1.375 
1.510 1.510 
1.625 1.625 
1.760 1.760 

.180 1.832 
.270 1.832 
.400 1.832 
.460 2.067 
.610 2.067 
.690 2.067 
.830 2.067 
.940 2.067 

1.040 2.067 

Single Hole Mounting Receptacles 

PANEL 
CUT·DUT FLANGE AND NUT 

BOTH THREADED AND BAYONET RECEPTACLES 

M~ 1 MM.' Ma: i Mil 
8 r.·: i<II.. i05 SO 1.068 .635 1.890 

~1~0-';!1~.·:,23-4~~'~-F.;:3-~';+.''?:'''"'1--d:'14S·I--,;~----",r~30t 70 1.192 .760 1.890 
12 v.·. ~.. GO 1.3;10 .947 1-:896 
14 1f.·20 11. 1.5')5 1-:-010'-2.i25 
16 I1A.·18 1.0: 1'1.. 1.135 2.125 

JJl. 11~.·18 1.131 11. i41 11.66! 1. 1'14 .7-10 1.260 2.125 
20 11~.·18 1.256 11.77111.770 1.151 ;42 1~· .. 8' 1.385 2.125 
22 11~.·18 .. 38: .. 959 .948 ..481 .705 1'12·. 12.0· 1.510 2.125 
24 I1U.·18 1.506 12.08412.084.1.606 Ui92 11%· 1.04012.160 1.635,2.125 

··Add .042 for Ultra·Mate connectors with socket Inserts. 

Recommended Minimum Torque for Jam Nut 
Shell Size 8 24 
Torque (lnch/Lbs.) 28 144 

Square Flange Receptacles Mated Pairs Threaded or Bayonet CoupJj'ng 
1.379 MAX." 

Wintour 
CABLE CLAMP 

li:l A·THREAD = g~~l r-~~lO~TG. 
---1/8 MAX. PAKEL THICI(NtSS 

• (fIlONTORRWlIlOUNTlIIl) 

THREADED RECEPTACLE 
48,OORXX·XXX 
MS24264RXXT ·XXX 

BAYONET RECEPTACLE 
48·10RXX·XXX 
MS24264RXXB·XXX 

[t;o';;;] J.a.cK om fT;:J 
+ FOR BOTH THREAD.ED AND H_FRONT om - + - L 

BAYONET RECEPTACLES I \ I J ~o PANEL CUT·OUT DIMENSIONS t1B0! 
0' -'---0 f-

.125/.U6 DIA. FOR SIZES 8 THRU 22 .132/.122 DIA. FOR SiZES 8 THRU 22 

.152/.154 DIA. FOR SIZE 24 .159/.149 DIA. FOR SIZE 24 

A 
Shell A. +.000 F G H J L M P X R 
Size Thrd. -.005 Max. Max. Min. Min. ±.005 ±.005 Max. ±.015 Max. 

8 U.·24 .536 .437 .561 .447 .620 .594 .812 .582 .180 1.890 

10. ').(.·24 .659 .562 .696 .572 .748 .719 .937 .731 .270 1.890 

12 7/s·20 .829 .750 .875 .760 .913 .812 1.031 .919 .400 1.890 

14 '~ •• 20 .898 .812 .935 .822 .980 .906 1.125 .981 .460 2.125 

16 1).(.·18 1.025 .938 1.062 .948 1.107 .969 1.250 1.106 .610 2.125 

18 1~.·18 1.131 1.062 1.187 1.072 1.209 1.062 1.343 1.231 .690 2.125 

20 1~.·18 1.256 1.182 1.312 1.192 1.337 1.156 1.437 1.356 .830 2.125 

22 1~.·18 1.381 1.312 1.437 1.322 1.452 1.250 1.562 1.481 .940 2.125 

24 1U.·18 1.506 1.432 1.562 1.442 1.577 1.375 1.703 1.606 1.040 2.125 

. ·'Add .042 for Ultra·r~ate connectors With socket Inserts. 

MAX. CABlE EXTENSION wu MAX 
CABlE IS BENT AT ARIGMT::,? 

~A~83MAX·~.1--1 

I. ~ ---1)-131." .... '1""""'1 

~ U;~2~::.d 
SINGLE HOLE MOUNTING SQUARE FLANGE RECEPTACLE 
RECEPTACLE AND STRAIGHT PLUG AND STRAIGHT PLUG 

Solder Flange Hermetic Receptacles 

Threaded 

Bayonet 

Shell 
Size 

10 
12 
14 
16 

-i8 
22 

PANEL CUTOUT 
Both threaded 
and bayonet 
recepta c les 

FLANGE 
Both threaded 
and bayonet 
receptacles 

48·05HXX·XXP(108) 
MS27034HXXT ·XXP 
48·05HXX·XXP 
MS27034YXXT·XXP 

m:.:: 48·15 HXX·XXP(1 08) r 0 '1 MS27034H·XXB·XXP 
11 .J 48·15HXX-XXP . ..... ,-1 ~ MS27034Y·XXB·XXP 

+.010 
A+.OOO -.000 
- .005 A Thrd. B Max. D Max. E 

Write factory for information on sizes 8, 20 and 24. 
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SEC. 2100 • CONNECTORS 

IB~~~IAMPHENOL 

48 Series High-Reliability, Environment-Resistant Connectors (Continued) 

Single Hole Mounting 
Hermetic Receptacles 

.~ ~. 

j(~m MAX~ v tHo. V' FLAT TO 
MTG.OIA. 

48·03HX·XXX FLANGE AND NUT 

.781 MAX. 

~~.125 .: .. !. PANEL 

IDJ lit 
E: III a • 

~.J ~VtHD 
48·13HXX·XXX 

Shell 
Size A Thrd. YMax. 
10 .659 'Ji',.24 1.192 
12 .S29 7/s·20 1.3S0 
14 .S98 '~,·20 1.505 

PANEL CUT·OUT 

M Max. U Max. V Thrd. V'±.OO3 V" ±.O05 WMax. Z .±.O05 
1.109 .953 'V4·20 .718 .730 .137 .760 
1.296 1.140 'X,·20 .905 .917 .137 .947 
1.396 1.250 1·20 .968 .9S0 .137 1.010 

*MS24265HXXT·XXX BOTH THREADED AND 'M24265HXXB·XXX 16 1.025 lJi',·IS 1.630 1.521 1.329 ll,1I·20 1.093 1.105 .137 1.135 
BAYONET RECEPTACLES 

* Specify whether solder pocket or eyelet contact tail is desire.d. 18 1.131 IOK,·18 1.740 1.646 1.455 1114·20 1.217 1.225 .137 1.260 

Write factory for information on slzes'IS and 24. 22 1.381 IU,·IS 2.040 1.959 1.705 1112·20 1.467 1.475 .137 1.510 

How to Order: 
Amphenol Numbers To get the specific 48 Series connector you want, put together the part number 'as per the following typical 

example. 

48 - 06 R 22 - 55 P 6 - (102) ..,... 

~ TIT .-or-

1 J I I I 
I~ERIES II COUPLING 

SHELL STYLE ENVIRONMENTAL CLASS HELL NUMBER OF CONTACT Alternate Shell DEVIATIONS 
DESIGNATiON TYPE O-Square Flange R-Meets MIL·C·26500 SIZE CONTACTS STYLE Positions (100) Connector for Potting 
48- II-Threaded Receptacle (USAF) 8, 10, 12, 2, 3, 4, 5, 7, P-Pin 6,7,8, (102) Connector Less Cable Support 

I-Bayonet 3-Single Hole Hard Socket Insert 14, 16, 18, 8, 10, 11, 12, 14, S-Socket 9, 10 (105) Connector Less Contacts 
Mounting 'C-Meets MIL·C·38300 20, 22, 24 15, 16, 19, 24, 25, as per table on (106) Connector Less Contacts and 
Receptacle n (USAF)' 28, 31, 32, 39, 41, page 5 Less Cable Support 

S-Solder Flange H-Hermetically 43, 55, 57, or 61 (108) Hermetic Receptacle with Solder 
Mounting Sealed n cu~ Contact 
Receptacle G-Grounding (135) Go d Iridite Finish on Shell -
(Hermetic F-Fluid Resistant 48·XXGXX·XX(l35) 
only)n *(145) MIL·C·38300 Resilient Insert "P" 

6-Strailiht Plug contact only 
See Table of available mserts . 
nHermetics are available in receptacle shell style "X3" (MS24265) and "X5" (MS27034). 
*The 48 Series part numbers for Ultra·Mate connectors (MIL·C·38300) are 4S·XXCXX·XXSX and 48·XXRXX·XXPX(145). Mll·C·38300 connectors are furnished without cable 
clamp. If a cable support is desired, it must be ordered separately. 

Military Standard Part Numbers 
The part numbers for MIL-C-38300 connectors start off with the identi

fication M38300j and take the form M38)00jXXXX-XX. To determine 
the specific M numbers, refer to military specification MIL-C-38300. 

You can use MS as well as Amphenol part numbers in ordering 48 Series 
connectors. The MS part numbers for MIL-C-26500 connectors are worked 
out on the basis shown in the table below. Whether you order by the MS 
or the 48 Series number. all qualified connectors are shipped with the 
MS marking. . MS24266 R 22 T ·55 P 6 X 

I I 
-.- TTTTTT'"'C. 

I I 
MS SHELL DRAWING ENVIRONMENTAL CLASS SHELL SIZE ICOUPLING TYPE NUMBER OF CONTACTS CONTACT STYLE I Alternate Shell 

I 

CABLE SUPPORT J 
MS24264-Square R-Meets M Il·C·26500 8, 10, 12, 14, 16, . T-Threaded 2, 3, 4, 5, 7, P-Pin Positions X-Less cable support 

Flange (USAF) 18, 20, 22, or 24 B-Bayonet 8, 10, 11, 12, 14, S-Socket 6, 7, 8, 9, 10 (Omit if cable 
Receptacle tG-Grounding support is desired) 15, 16, 19, 24, 25, 

MS24265-Single Hole H-~:~~~t~c~'~rder 28, 31, 32, 39, 41, 
Mounting 43, 55, 57, or 61 
Receptacl en Pocket Contacts 

MS24266-Straight Plug Y-Hermetically 
MS27034-Solder Flange Sealed n Flattened 

Mounting and Pierced Contacts Part numbers, both Amphenol and Military Standard, for the contacts and assembly tools are listed below. 
Receptacle ~Hermetics are available in receptacle shell style (MS24265) and (MS27034). 
(Hermetic only) tContact nearest Amphenol sales office for availability. 

Poke-Home Contacts and Tool Applications 
CONTACTS - When, you order 48 Series connectors with contacts" the 
contact package contains enough contacts to complete the insert arrange .. 
ment and have at least 2 spares left. The package also includes enough 
sealing plugs for at least 15% of the contacts in the insert, in any case a 
minimum of 3 sealing plugs. To provide proper sealing, insert unwired 
contacts and sealing plugs in all unused holes. (Use a #12 contact for a 

#1 shielded hole.) To order contacts and sealing plugs separately use the 
part numbers in the table below. Contacts may also be ordered in reels 
for use with automatic crimping tools. 

Max. 
Cur· 

Wire rent' AM PHENOL Part No. 
Contact Size Rating 

Size AWG Amps. Pin Socket 

24 3.0 
No. 20 22 5.0 48·1595-02 48·100·2000S·02 

20 7.5 OR 
48·136·2001S.(J~ 

18 16 ~8.100.1600S.02 No. 16 16 22 48·1825·02 
OR 

48·136·1600S·02 

No .. 12 14 32 48·1827·02 48·1215-02 12 41 

TOOLS - Note that various tools are available for crimping, inserting, and 
removing each size contact. 

Crimp 
Jaw Removal Tool 

MS Part No. Crimp· 
ing 

Bushing 
(Posi. 

Setting 
Dia. Insertion Standard Ultra·Mate 

Pin Socket Tool tloner) (Insp.) Tool Connector Connector 

294·126 Included 
294·186 294·1266 .031·.041 294·88 294·89 294·203, 

MS24254·20P MS24255·20S 294·243 TurretHd. (MS24256A20) (MS24256R20) (MS24256RH20) 
294·293 TurretHd. or 
294-358 294·444 .031·.041 294·213 
294·506 Automatic .031·.041 

294·126 Includeij 
294·243 TurretHd. 

MS24254·16P MS24255·16S 294·293 TurretHd. 294·96 294·97 294·180, 
294·358 294·901 .041·.053 (MS24256AI6) (MS24256RI6) (MS24256RHI6) 
294·506 Automatic .041·.053 

294·S6 294·903 .0625 
294·126 Included 

MS24254·12P MS24255·12S 294·243 TurretHd. 
294-293 TurretHd. 294·72 294·73 294·183, 
294·358 294·903 .062·.072 (MS24256AI2) (MS24256RI2) (MS24256RHI2) 
294·506 Automatic .062·.072 

CONTACT FACTORY FOR INFORMATION AND SPECIFICATIONS ON SHIELDED CONTACTS 
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PASSIVE COMPONENTS / MATERIALS / HARDWARE 

I~IAMPHENOL 

67 Series MinniE® Environment Resi$tant Connectors 
Miniature, Quick-Disconnect, Bayonet-Lock Connectors 

E p C 
With unitized gram met 
far Individual use seal 

Includes pottlna maid Vise action with 
two screw strain relief 

Environmentally Sealed 
• Choice of unitized back end grommet or provision for potting. 

Both exceed moisture resistance requirements of MIL-C-5015. 
• Face seal gasket has individual barriers to isolate each contact. 
• No derating for altitude is required up to 70.000 feet if the 

sealed connectors are mated. . . 
• Sealed connectors take 1500 V RMS at 70.000 feet. 

. • Vibration resistance per Method 204. MIL-STD-202A is 10 
to 2.000 cps at 20 G's. 

• Temperature cycling range per MIL-C-5015 is -67°F to 
• +257°F. 

Lightweight and Convenient 
• Flattened incline angle of bayonet slots makes mating easier. 
• Clamp and grommet combine to form a unitized seal for 

ease of assembly and maintenance. 
• Connectors convert easily from E style to P style and vice 

versa. 
• Yellow ring on receptacle shell gives visual indication of 

connector engagement. 
• Weight is about half that of standard connectors with same 

number of contacts. 

Wide 

With Grammet 
for Individual 
Wire Seal 

With Form 
for Potting 
Seal 

for Wide 

57·06C 

lications 
ClIble·to-Cable 
Receptacles 

67·0lC 

• Eighteen different insert configurations are available. 
• Alternate insert positions are available. 

Efficient and Long-Lasting 
• Spring' loaded coupling ring provides positive locking action 

in bayonet slot and a constant compensating force to counter
act compression set of resilient face seal. 

• Stainless steel bayonet slots and pins reduce wear and friction . 
Three-pin bayonet coupling minimizes rocking action of the 
mated plug and receptacle. . 

• Hooded female contacts resist test prod damage . 
• Hard insert dielectric and resilient face seal on pin inserts 

positively retain contacts so there is no possibility of their 
being pushed out of the insert. 

Hermetically Sealed 
Hermetically sealed 67 Series connectors are available in 
two shell styles - hex nut mounted receptacles. Each 
shell style is available in II different insert configurations 
with up to 48 contacts. 

Wall 
Receptacles 

67·00C 

Panel Mounting 
Receptacles 

Round Flange 
Receptacles 

67·03E 

Hermetically Sea.led 

67'()4H 
Hermetically Sealed 
Round Flange 
Recertacle 
Fran Mount 

67·04H(10S) 
Hermetically Sealed 
Round Flange 
Receptacle -
Stake·on Solder 
Flange 
Front Mount 
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SEC. 2100 • CONNECTORS 

B~:~~rIAMPHENOL 

67 Series MinniE Environment Resistant Connectors (Continued) 

I nserts Available (showing front face of pin insert) 

SIZE 12 INSERTS 

*12·60 ~ 
3 #16 contacts \V 

SIZE 14 INSERTS 

*14·5 
5 #20 contacts 

*14·9 
9 #20 contacts 

SIZE 18 INSERTS 

*18·62 
19 #20 plus 

1 shielded contact 

*12·7 
7 #20 contacts 

*16·61 
8 #20 plus 

1 shielded contact 

18·65 
7 #20 and 

4 #16 contacts 

14·63 
5 #16 contacts 

*14·12** 
12 #20 contacts 

18·16 
2 shielded contacts 

2 #16 contacts 
12 #20 contacts 

R.F.I. Shielded Connectors 
GROUNDING SLEEVE Special internal hardware enables h these 67-06J style connectors to 

have the braid of a shielded cable 
terminated within the connector 
backshell. Alodine plated per 

(cAim FOR Amphenol Specification 617 Type 
REFERENCE ONLY) "C", the shell has a conductive 

finish and acts as a continuation of the cable braid. 

67 -906 and 67-907 
Poke-Home 
MinniE Connectors 

Poke-Home Contacts and Tools 
Wire Size Max. Current AM PHENOL Part No. 

Conlact Size AWG Rating Pin Socket 

24 3.0 
#20 22 5.0 67·1890 67·1772 

20 7.5 -----_. 
24 3.0 

#20 22 5.0 18·313 175·257 
20 7.5 

* Bushing IS supplied as par', of crimp 1001. 

SIZE 20 INSERTS 

*20·37*· 
37 #20 

contacts 

22·67 
25 #16 

contacts 

20·66 
19 #16 

contacts 

*Available in hermetically sealed receptacles. 
*'Also available with Poke·Home contact insert. 
Current rating- #20 contact: 7.5 amps, #16 contact: 12 amps. 

Shielded contact: 7.5 amps. 

All inserts listed here are available for all shell styles and classes 
except hermetics. Inserts available in hermetically sealed recep
tacles are indicated by an asterisk. (The first two digits of the 
insert number show the shell size; the 3rd and 4th digits are a 
code for the insert configuration.) 

The following R.F.I. Shielded connectors are now in production: 
67-5009 Size 18 shell with 24 #20 pin contacts 
67-5011 Size 20 shell with 37 #20 pin contacts 
Th~se two connectors art' also available with crimp Poke

Home contacts in the same insert configurations. 
The mating receptacles are standard except for the Alodine 

finish. This can be obtained by ordering deviation (113). For 
other 67 Series connectprs with R.F.I. shielding, consult factory. 

Removable Poke-Home crimp contacts are available in the 
67-906 receptacle and 67-907 plug. They use standard 67 Series 
hardware (67-00E receptacle 67-06E plug, size 14) to take 12 
#20 contacts and oversize contact pockets to accept larger 
diameter wire. The front insert is neoprene and the contact 
retention disc is nylon. 

Crimping Bushing Crimp Jaw Insertion and 
Tool (POSitioner) Setting Removal Tool 

294·358 294·1035 .033·.041 
294·152 

294·1166 294-1081 .031·.041 

294·358 294·1035 .033-.041 
294·193 

294·1166 294·1081 .031-.041 
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PASSIVE, COMPONENTS / MATERIALS / HARDWARE 

I~~IAMPHENOL 

87·08P 6NI6E 

67 Series MinniE r-A MAX'----"1 Tfl_MAX'j;;t , 
Environment Resistant Connectors EDI~ ~t 'L[]IF~ (CONTINUED) 

DIMENSIONS (Inches) 

67·08J INIIC 87·01P 67·01E 

rOI~~ [~D]+ 
iAMAX'j 6i 

MAX, 

01-X [J~ '~ t-or 2x li =Ll 

&7·011 87oG1C 87·00P ~A MAX=l ' ' 67oGOE 

R~' r~~ IEMAX'I 

ttn "j 
o[[Jl]~l rm +x,[J1 ~. 

fll~ 
-V~5MAX' ----I _.095 MAX. 

PANEL PANEL 

17·00c RMAX-, Connector 

~ 
Siz, A B C D E F II H J K 
12 1.687 .062 .795 .8~5 1.870 .817 1.937 .706 .250 .957 

14 1.687 .093 '.920 1.000 1.870 .~67 1.937 .812 .375 1.082 
F MAX. 

18 1.687 .093 1.170 1.250 1.870 1.185 1.937 1.062 .656 1.375 

~5fllMAf 20 1.734 .093 1.223 1.375 1.970 1.312 2.312 1.187 .750 1.500 

22 1.734 .093 1.352 ' .. 468 1.970 1.440 2.312 1.317 .875 1.625 
PAN(l 

How to Order: To get the 67 Series connector you want, put together the part number as per the example in the folIowing chart. 

67 06 E 12·7 P w nOO) 
-r- - r- - r- - r- .-"" r -, 

DEVIATIONS 

SERIES DESIGNATION 17- J- (100)-.0001 Gold plate over silver on contacts. 
(104)-100% filled solder pockets with 60/40 solder. 
(105)-67·04H receptacle except, modified for 

SHELL STYLE 
staking and soldering on to panel. 

DO-Wall Mounting Receptacle 
~ (106)-Tinned solder pockets. 

(108)-.0001 gold over .0001 copper, pre·filled 
01-Cable Mounting Receptacle solder pockets, 617 type "C" connector 
02-4·Hole Mount Panel Receptacle finish (conductive). 
03-1·Hole Rear Panel Mount (112)-EIA date code. 

Round Flange Receptacle (113)-AII aluminum 8arts have 617 type (je" 
04-Hermetic Seal Round Flange Receptacle finish (conduc Ive). 
06-Cable Plug - Straight 

ALTERNATE INSERT POSITIONS 

CONSTRUCTION Size 12 Size 14 Sizes 18, 20, 22 
E-Envlronmentally sealed (Unitized grommet) 

4' ct> cp P-Environmentally sealed (Disposable 
Polyethylene Poltlng Form Furnished) No 

J -Sealed Clamp for Jacketed Cable (Waterproof) letter 
C-Mechanlcal Clamp (Sealed only when polted) 
H-Hermetically Sealed (Available only on 04 

16~ lS(?¥ ~50 
Shell Style) 

X 

INSERTS AVAILABLE I 
J 

'ft0 ~ .~~ TYPE OF CONTACTS W 
P-Pln $-Socket I 
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115 Series Mu'ti-P~rpose Subminiature Connectors 
'''henever lightweight, rugged, high-reliability connectors are 
needed to withstand very high temperatures, severe vibration 
and corrosion, lIS Series subminiatures are the connectors to 
consider. 

Tiny and Tough Standard Version 
Designed to stand up under grueling conditions, '115 Series 
2- and 4-contact comlectors are subminiature in size but "big" 
in performance. Most of the connectors in this series weigh less 
than 1;2 ounce and, when mated, are less than 11,4 inch long. 
Yet their current rating is 7.5 amps and their voltage rating is 
1500 V (RMS). In the standard version, they have an operating 
range of -65·F to 500·F. 

Fuel-resistant Viton "B" face seals, flame-retardant diallyl 
phthalate inserts, and corrosion-resistant rhodium over silver 
plated contacts enable these connectors to work well even under 
adverse conditions. When hermetic sealing is required use the 
115-5040 re.ceptacle. When waterproofing is necessary, any of 

the 115 Series subminiature connectors can be potted. 

Pin contacts are molded in, and socket contacts are held in 
place with "e" washers. The inserts are held in the shells by 
spinning and/or bonding. Alternate insert positions are available. 

The 115-5050 plug features a foolproof coupling ring locking 
mechanism that i<:eeps the connector fully mated even under 
extreme vibration. It also features contacts which can be quickly 
crimped with the MS 3191 tool, Amphenol No. 294-1166 with 
special positioners. Insertion and removal tools are not needed 
for the contacts. 

1000°F High-Temperature Version 
In addition to the many advantages offered by the standard 
version, the 115 Series high-temperature version provides for 
exceptionally high ranges of temperature. With stainless steel 
shells, contacts and hardware and with inserts of Amphenol 
ceramic, 115 Series high-temperature plugs serve excellently in 
temperatures up to 1000·F or more. 

A Representative Selection of Connector Availability Consult factory for particular applications 
STANDARD VERSION 

connector Dlmenslans (Inches) 

2 Contacts 

115·5035 Plug .562 dia. x .843 

115·5035-1000 Plug .562 dia. x .843 
(Same as 115·5035 
except for keyway) 

115·5035·1001 Plug .687 dia. x 1.300 

115·5050 Plug .700 dla. x 1.500 

115·5036 Receptacle .532 dia. x .687 

115-5037 Receptacle .559 dla. x .687 

115·5038 Receptacle 1.210 x .640 x .687 

115·5042 Receptacle U.·27NS·2A x .687 

115·5043 Receptacle • 532 dia. x .687 

115·5043-1000 Receptacle .552 dia. x .687 
(Same as 115-5043 
except for key) 

- -
115·5060 Receptacle .875 x .875 x .687 

4 Con.tacts 

115·5040 Receptacle .624 dla. x .776 

115·5041 Plug .625 dla. x .650 

HIGH TEMPERATURE VERSION 

Connector Dimensions 

115-5059 Plug . 625 Hex. x 1.500 

115·5059·1 Plug .625 Hex. x 1.500 

115·5061 Plug .562 Hex. x 1.300 

eem/1971 See YELLOW SECTION for Local 

Mating Connectors 

115·5036, ·5037. ·5038, 
·5042, ·5043 and ·5060 

115·5043-1000 

115·5036, ·5037, ·5038, 
·5042, ·5043 and ·5060 

115·5036, ·5037, ·5038, 
·5042, ·5043 and ·5060 

115·5035, ·5050 
and 115·5035·1001 

115·5035, ·5050 
and 115·5035-1001 

115·5035, ·5050 
and 115·5035·1001 

115·5035, ·5050 
and 115·5035-1001 

115·5035, ·5050 
and 115·5035·1001 

115·5035-1000 

115·5035, ·5050 
and 115·5035·1001 

115·5041 

115·5040 

Mating Connectors 

115·5037 

115·5037 

115·5037 

Offices, Phones 

Special Characteristics 

Stainless steel, passivated, coupling ring. 

Keyway 300 counterclockwise. Stainless 
steel, passivated, coupling ring. 

(Same as 115·5035 but has a mechanical 
strain relief clamp.) 

Improved version of 115·5035, including 
coupling ring locking mechanism & crimp 
Poke·Home contacts. 

Flange notched 900 clockwise. 

Nickel plated steel housing sliver brazed 
to connector. 

Nickel plated elliptical steel flange silver 
brazed to connector. 

Threaded shell (flange less). 

---
No notch on flange . 

Key 300 clockwise. 

Nickel plated square steel flange sliver 
brazed to connector. 

Hermetically sealed. Leakage less than 
.1 micron cu. ft. per hour. 

Stainless steel, passivated, coupling ring. 

Special Characteristics 

For braided stainless steel armor wire . 

For 'I." diameter 2·conductor hard·llne 
cable. 

Like 115·5059·1 but smaller & lighter. 

Conn. Pg. 12 2571 
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165 Series Miniature MS-Type Connectors 
COMPACT AND CONVENIENT 
Connectors in the 165 Series are only about one-third the size 
and weight of standard MS connectors with the same number 
of contacts. . 

Bayonet coupling provides quick disconnect. 

WIDELY APPLICABLE 
Eight different insert configurations and five different shell styles 
in two sizes - large and small - provide enough variations for 
a wide range of applications. 

Plugs and cable receptacles are available with either a built-in 
cable clamp to provide positive strain relief or with provision for 
potting. On all connectors, alternate insert positions are avail
able for gang mounting. 

WEATHERPROOF AND PRESSURE PROOF 
When mated. 165 Series connectors are pressure proof and com
pletely waterproof. The connectors using female inserts feature 
a sandwich construction with the insert spun into a cartridge; the 
connectors are factory sealed to prevent leakage. O-ring seals 
are used in both plugs and receptades. They meet the exacting 
pressure seal requirements of MIL-C-5'015, Class C construction. 

Dimensions (Inches) 

~ 'Iiii ~:., I~ 1:-- = ~~M 
Cable Receptacle 
for Jacketed Cable 

Plug for Patting 
Cable Receptacle 
for Potting 

Square Flange 
Receptacle 

.12SDIA. 

I-23l. APPROX~ 
Plug 

(4 HOL£S) rrnnn 
D i~ 

I--H---i 
Cable Receptacle 

( 111[;11 II] 
~13/'APPROX.-l --I % I-

Patting Constructions 

Connectors with Shielded Contact and Ground Shield 
• Important in aircraft and instrumentation applications. for 

example, fuel gaging. 
• Shield continuity was recently upgraded by additon of heat 

treated beryllium copper finger pressure members to the 
socket shield. 

• Available in a number of shell styles. including potting con
struction plug and cable receptacle. plugs with spring-loaded 
coupling ring. and square flange receptacle. 

• Available also in combination of environmentally sealed and 
cable clamp construction. 

• Two different insert configurations 
Eight #20 contacts. 
I shielded contact 
Nineteen #20 contacts, 
1 shielded contact 

182 Series Hermetic Miniature MS-Type Connectors 
Mate With 1 Alternate Insert Positions 

Type 2 
Threaded 
Back Shell 

HIGHLY RELIABLE 

Type 1 
Solder 

Flange Shell 

Applicable to both 165 and 182 Series 

Normal Position X 

Small $ 150~ 

Large -1- 1'-0 00 .6 

POSition W 

tlj050 

. ~! t 

The 182 Series features a rugged compression seal which is 
extremely strong and highly resistant to thermal shock; it .. IsO 
has very high insulation resistance. To assure strictest adherence 
to requirements. 182 Series receptacles are tested by mass spec
trometer at the maximum sensitivity of the instrument. 

$ ~ .450 $ 450 

WIDELY APPLICABLE 
Like 165 Series connectors. 182 Series receptacles come in two 
sizes - large and small - and .are available in most 165 Series 
insert configurations There are two shell styles - Type I Solder , 

lange, and Type II. Threaded Back Shell. with and without F 
o 
a 
a 

ring. There are two types of contacts available: solder pocket, 
nd flat and pierced. Alternate insert positions (shown at right) 
lIow for gang mounting. 

T 
( 

HERMOCOUPLE CONTACTS 
FOR BOTH 165 AND 182 SERIES) 
pecial Thermocouple contact inserts are available for use in 

165 and 182 Series connectors. Consult your Amphenol Sales 
epresentative for any you may require. . 

S 

R 

Dimensions =:GA:1 
(Inches) TTt~ I 

Type 1 11.[J Type 2 

A B C D 
Type I ±.006 ±.OO6 ±.OO3 ±.002 

Small .64~_ -~<ll-~8!i t-_,042 
large .641 1.082 .926 .042 

Type II +.009 +.006 C-Thrd. +.006 
Small 182·1 '!"-}- 1.064 ~~6:?!I ~~~ ~-.-. 

182·1-1001 .791 1.064 ~6:2_8 .688 
--182-1·ioo8 .791 1~O64-=- _'~6·28 r----:-S138 

-iSZ:U;:1002 _-,79.:_ _...!.064 ~~6·28 t-- -.688 
- --Alioitlersc '---.688 r-_,78~ .877 '1'.·20 
-'-large-'--- .822 --1~439-- lk.:t8 -.925 

2572 Conn. Pg. 13 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 

E F 
±.006 -

t-,l~:-
.204 1--::---

+.006 ±.001l 

t--"1~~ r--'~3!!..... 
t---'-1~~ t--'-13!!..... 

.127 .439 
t---. 127 r-=43C_ t---
r---'0~4- (-----,-;3.L 

.127 .439 
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165 and 182 Series Availability and Ordering Information Showing front face of pin insert, socket insert Is reversed. 

Hermetic Seal Receptacles Potting Constructions 

TW 1- ThreaJ:S~~~ Shell INSERT Insert Plug Recelltacle Cable Solder ange Shell 
ARRANGEMENTS Style Sq. lange Receptacle Flat & Solder Flat & Solder Cable (Appro •• 3/5 actual .'ze) Pierced Pocket Pierced Pocket Plug Recep-

Contacts Contacts Contacts Contacts tacles 

5 ,20 conlacls 
PIN Current ratin~ 165-33 165-35 165-35-1002 182-35-1000 182-35-1001 182-35 182-35-1002 165·33-1000 165-35-1000 · (Amperes) .5 , • , e • D C • • Voltage rating 

(Volts RMS SOCKET 165-34 165-36 165-36-1003 - - - - 165-34-1000 165-36-1000 
at sea level) 600 

9 ,20 contacts 
Current ratin~ PIN 165-13 165-15 165-15-1002 182-15 182-15·1000 182-15·1001 182·15·1002· 165·13-1000 165·15·1000 . , (Amperes) .5 

J •• C - -,,~,' -- Voltage Rating 
(Volts RMS SOCKET 165-14 165·16 165-16·1003 - - - - 165-14-1000 165-16-1000 

at sea level) 500 

8 #20 contacts IPIN 165·82 165-73 165·73·1001 182-1-1007 182-1·1000 182·1-1008· 182-1·1001- 165-82·1000 165-73-1000 , · I Shielded H·.·. Current rating 
~ © ~ (Amperes) 10 
el D. Voltage raling -- (Volts RMS 

at sea level) 500 SOCKET 165·61-1008 165·83 165·83·1001 - - - - 165·61 165-83-1000 

12 H20 contacts 
Current ratin~ PIN 165·9 165-11 165·11-1002 182·11-1001 182·11 182-11-1005 182-11-1002 165-9-1000 165·11-1000 , 

(Amperes) .5 • _ c 
Def ,eN -,-.-,-
eMeN- Voltage rating -- (Volts RMS SOCKET 165-10 165·12 165·12·1002 - - - - 165·10·1000 165-12·1000 

at sea level) 500 

-A • 7 #20 contacts 
i65·17·1000 CeDe. 4 #16 contacts PIN 165-17 165·19 ' 165-19·1002 - - - - 165-19'1000 

t 
e • • 

) 
Current rating , H J • (Amperes) no. 20 7.5 • • • • no. 16 17 

L M Voltage rating 

• • (Volts RMS 
at sea level) 500 SOCKET 165-18 165·20 165-20·1003 - - - - 165-18-1000 165·20·1000 

--• A • C •• • 14 #16 contacts PIN 165·29 165·31 165-31-1003 182·31 182·31·1002 182-31·1003 182·31·1001· 165·29·1000 165·31·1000 , H 

~ 
, . • • ) Current ratin~ 

(Amperes) 7 
J • L M Voltage rating • • • • (Volts RMS 

II • at sea level) 500 165-32-IOQ6 • , • SOCKET 165-30 165·32 - - - - 165·30·1000 165·32-1000 • ---0 @ ,- 19 no contacts PIN 165·86 165-84 165-84·1001 182·2-1004 182-2·1000 182·2-1005· 182·2-1001· 165·86·1000 165·84·1000 

( .0 D. ) I Shielded .' .' -" .' . '. Current rating 
IAmperes) 10 

.M fI' .'.' .' 
Va tage rating 
(Volts RMS 

.' ••••• w at sea level) 500 FeMALE 165·62·100 165·85 165·85·1001 - - - - 165·62 165·85·1000 -
~ 

c • • • 24 #20 contacts 

• • Current ratin~ PIN 165·25 165·27 165·27·1005 182·27·1000 182·27·1006 182-27· 182·27·1005· 165·25·1000 165·27·1000 ( , .... ) (Amperes) .5 
l M N • • 5 •••••• , u y w x • • • • • Voltage rating 

., z • It ' (Volts RMS SOCKET 165·26 165·28 165·28·1003 165·26·1000 165·28-1000 • • • • at sea level) SOO - - - --'Supplled With "0" nng. 

eem/1971 See YELLOW SECTION for Local Offices, Phones Conn. Pg. 14 2573 



. Amphenol's 270 Series 
radically deviates from 
conventional design con
cepts. This connector is 
able to withstand tem
peratures from -6SoP 
to SOOop, remain envi
ronmentally sealed at 
the connector mating 
interface and wire sealing areas,· and is impervious to jet fuels, 
oil, and solvent used in aircraft. 

This performance is achieved by using new materials, new 
monoblock inserts with no bonded interfaces along the entire 
length of the contacts, and a new method of rear wire sealing. 

The polymer molding compound is unaffected when subjected 
to SOoop constant temperature, is fungus resistant, and with 
regard to fire resistance is self-extinguishing. 

Size 20 contacts are machined from high strength chromium 
copper, while the larger size contacts are leaded copper. The 

. contact bodies are rhodium plated to withstand the temperatures. 
Shells are impact extruded 2014-T6 Aluminum Alloy with 
tensile strength between 400 0 P and SOOop. The gold anodized 
finish resists corrosion and is light weight. Wire seals and shell 
seal are made of a tetlon material which maintains environ
mental integrity at SOOop. 

1. SHROUDED PIN CONTACTS: elimI
nates pin bending In small diameter 
contacts. 
2. NO SCOOP CAPABILITIES: socket 
contacts and pin insert face are 
recessed. . 

3. CONTACT RETENTION CLIP: shroud
edwithin a hard dielectric precludes 
overstressing during removal cycle & 
eliminates misalignment. . 

4. LEAD-IN CHAMFER: positive contact 
alignment. Contacts misaligned as 
much as .039 inch from true position 
can be mated. 

Dimensions 
(Inches) 

RECEPTACLE 

F,.7:SIM"'1 SINGE HOLE MOUNT 
1.013 I, 1460 i-r 

~IIIIII[( ~ 
•

. M X r;.S02 M"·1 . 
L .771 ' 

-:- 111111[( 
Y A Fir-- .~~~ Panel Ttaicknes 

PANEL OPENING 

Key Locations 

~ 
, 

. ,.. 125 Panel A 
A F !! 062 Th,.One" PLUB RECEPTACLE 

DO 
co 

5. METAL-TO-METAL BOTTOMING: when 
the connectors are In a mated condi
tion. InterfaCial compression Is pro· 
vlded by an assist spring. Pre.vents 
degradation to the connector. 
6. WIRE SEALS: assembled and locked 
in place Individually allowing contact 
servicing without disturbing adjacent 
contacts or wire seals. 
7. SELF LOCKING COUPLING RING DE; 
SIGN: The connector plug can be sup· 
plied with a threaded coupling ring 
which Incorporates a locking device. 
I ntended to eliminate the use of 
safety wiring. 

. ~,=: Position AO BO CO DO 

Normal-N 62 145 180 280 
1 79 153 197 272 

12 2 135 170 200 310 
Thru 

3 49 169 200 244 24 
4 66 140 200 257 

HERMETIC ONLY SQUARE FLANGE 
mo . j4'.502Max·1 'm Iat FACE OF PLUG SHELL 5 80 142 146 293 

w AJf ~~~a2n~I~~i~kness 

A E F H J L 
Min. Min. 

Thd. Thd. Thd. Dia. Front Dia. Back Mig. Flat 
Size UNEF-2B UNEF-2A UNEF-2A Mig. Hala Mtg.Hala :t.003 

12 Va-20 '114-20 '",.-20 .760 .913 .905 

14 ·'K.-20 'K.-20 1-20 .822 .980 .968 

16 lX.-18 '11'.·20 11(8-20 .948 1.107 1.093 

18 1K.-lS 1X.-18 11(4-20 1.072 1.209 1.217 

20 111'.-18 Hi'.-18 1%-18 1.192 1.337 1.342 

24 Uf.-18 Uf,-18 1%-18 1.442 1.577 1.592 

Insert Configurations 

@ 
12-03 

~ 
12-04 

® 
16-07 . 

3 #18 Contacts 4 #20 Contacts 7 #18 Contacts 

C,o-;:;.., 
® 

18-04 
4 #12 Contacts 

@o 
000 
00 

20-07 . 
7 #12 Contacts 

24-19 . 
18 #16 Contacts 

G::\ 
@ 14-07 00. 

7 #20 Contacts 

~. 
W 

24-99 
4 #8, 4 #18 Contacts 

18-99 

~ 
~ 

4 #12, 3 #18 Contacts 

M N 0 U W X Y V Z 
Lenfeh Max. 0.0. 
Si a Mtg_ Hale Leng.th Coupling Nut Mig. Flat Mig. Dia. 

:t.010 :t.a05 Side (Self Lock) Dia. Max.Hex Dia.Max. :t.a05 :t.005 

1.291 .812 1.031 1.290 .125/.116 1.140 1.380 .917 .947 

1.391 .906 1.125 1.352 .125/.116 1.250 1.505 .980 1.010 

1.516 .969 1.250 1.477 .125/.116 1.329 1.630 1.105 1.135 

1.641 1.062 1.343 1.602 .125/.116 1.455 1.740 1.225 1.260 

1.766 1.156 1.437 1.727 .125/.116 1.642 1.860 1.350 1.385 

2.079 1.375 1.703 1.977 .152/.145 1.892 2.160 1.600 1.635 

How to Order: 
, 270-06 R20-07 P N 

SERIES P-
COUPLI NG Snus 

D-Threaded 
*1-Bayonet (Reserved) 

SHELL STYLES 
O-Square flange receptacle 

*1-Cable receptacle 
3--Slngle hole receptacle 
&--Straight plug 

*9-Straight plug with 
locking coupling ring 

ENVIRONMENTAL CLASS 
R-Environmental resistant 
G-Grounding, 

environmental resistant 
H-Hermetic 

DEVIATION 
(1011) Less contacts 

-{ ALTERNATE SHELL POSITIONS 

CONTACT STYLE - P-Pln 
S-,Sacket 

J INSERT CONFIGURATION 
L 

SHELL SIZE 
12, 14, 18, 18,20, 24 
Standard-Intermountable with 

MIL-C-26500 and MIL-C-26482 . Consult Factory for availability . 
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69 Series Connectors 
R Type, Poke-Home Contacts 

Tile Ideal Environmental Connectors for 
Industrial and Commercial Applications 
Of exclusive Amphenol design, these connectors offer all the 
lightweight, environment-resistant features of MIL-C-S015, 
Class R, plus the exceptional versatility of Poke-Home contacts. 
These connectors are interchangeable and intermatable with 
standard MS types. 

Quick, Reliable, Versatile Poke-Home Contacts 
With AMPHENOL-developed Poke-Home contacts, assembly is 
simple, quick, and .reliable - up to 4 times as fast as soldering 
with far more consistent reliability. Connector installation is far 
easier, too, especially in tight spots, because contact terminations 
can be made where convenient, then the wired contacts inserted 

Outstanding Environmental Resistance 
Altitude-Immersion - 69 Series connectors surpass requirements 
of MIL-C-S01S. After being entirely immersed in water and 
altitude-cycled to 70,000 feet for 30 minutes, they meet MIL-C-
5015 dielectric withstanding voltages while still in water, and 
have a minimum insulation resistance of 100 megohms. 
Moisture Resistance - Under 20-day moisture condensation 
testing per Class uR" procedure of MIL-C-S01S, 69 Series 
connectors meet every test requirement; insulation resistance at 
conclusion of test is 100 megohms minimum. 
Corrosion Resistance - Resistant to Salt spray per MIL-STD-
202, Method 101, Condition B. 

Dimensions (inches) 

69-6R 

1 
Q 

! 

MOUNTING HOLES 
.173 DIA. FOR 

SIZES 32 AND 36 
.147 DIA. FOR 

SIZES 24 AND 28 
.120 DIA. FOR 

ALL OTHER SIZES 

SEC. 2100 • CONNECTOR 
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69-DR 69-1R 69-6R 

in the connector. Circuit rearrangement or repair is exceptionally 
convenient because only contacts affected need to be removed -
not the connector. And all that is needed for removal and inser
tion is a simple tool. 

Sand and Dust Resistance - 69 Series connectors perform 
reliably after exposure to sand and dust velocities of 200 feet 
per minute for 6 hours per MIL-E-S772, Condition B. 
Fluid Immersion - Unmated 69 Series connectors meet all 
MIL-C-SOlS requirements after immersion in hydraulic fiuid 
and aviation oil for 20 hours. 
All-Around Reliability ....: In all other mechanical and electrical 
features such as durability, resistance to shock and vibration, 
temperature range, voltage ratings, insulation resistance and 
other requirements, 69 Series connectors fully conform to the 
uR" requirements of MIL-C-SOlS. 

PANEL OPENING 

Con- A K 
nector Coupling 
Size Threads 

85 'h·28 ~--.-
105 %-24 

-"'----- -
10SL %-24 I--:;~ 

-12S 
-,.- -

'¥4-20 ~ 
145 7/8-20 ~---
165 1 -20 '" 16 1 -20 '" 18 1Va-18 Va 
20 11/.-18 Va 

'""""22 1%-18 Va 
-24" 1'h-18 Va 

28 W4·18 Va 
32 2~ Va 

36 21/4-16 Va 

The drawings and dimensions shown here rep
resent 69-XR(100) connectors. Drawings and 
dimensions for 69-0R(137). 69-lR(137), and 
69-6R(137) connectors are the same as those 
for MS3100E, MS31OlE, and MS3106E. 

L M N 0 0. R S 

1(, 1H. .562 '¥4 ,~, '¥. --- -. --- -- -
_1(, ___ 1%, ~~ '¥. ~'- 1 ._--,'- 1-1 --

l'U. r- U. __ 11/8 .812 7/8 ,%, l-i-- IVa • 812 1 ,~ . 1-_- ---

r-~' 1%, 
~.u.~ !~~, .938 IVa i~- r--:':,'--

-~ 1~. 
'l4i- U. __ ...!.3U4 1.062 11/. 3~-fJ.~-

I---::'--'-~ fJ.~, 2X. '¥ •. 13U4 1.062 11/. 3~, 

2X. % ~3X.~ l-i.188 1')), IX. 1% 

2X. '¥4 lou. 1.312 1'%" I%" 1'h 

2~ 
-~--c--rvu:-~8 i-p%;- r-w~-1% % 

2X. ,~. 2'U4 1.562 1% 1% W4 

2X. ,~. 2'U. 1.812 1')), .E1.~ 2 
2'i,-~O62- '2~ 

f-,---
2X. '¥II I'll. 21/4 

2X. 7/a 24U. 2.312 2'~, 1'~. 2'h 

To order a 69 Series wall receptacle wtihout a cable clamp put the prefix 69-0R in 
front of the desired insert number and the suffix (100) after It. For example, 
69-OR12S·35(100). To get the same insert in a cable receptacle without a cable 
clamp, use the prefix 69-1R instead of 69-0R and order 69-1R12S-35(100)_ To get the 
same insert In a straight plug without cable clamp, use the prefix 69-6R. To order 
the same inserts in a shell with a cable clamp, use the suffix (317) instead of (100). 

How to Order: To ~et the specific 69 Series connector you want, put together the part number as per the following example. 

69 , ~ J + 100 
::::r-

SHELL TYPE 
INSERT ALTERNATE r00j=comPlete with contacts 

SERIES OR-Wall Receptacle CONTACT 101 Connector less contacts 
NUMBER 1R-Cable Receptacle NUMBER Same as MS INSERT POSITION 137l-With cable clamp and contacts 

BR-Straight Plug Same as MS Same as MS (138l-With cable clamp less contacts 

eem/1971 See YELLOW SECTION for Local Offices, Phones Conn. Pg. 162575 



PASSIVE COMPONENTS / MATERIALS / HARDWARE 

(~IAMPHENOL 

246, 238 and 208 Series 
3 New AMPHENOL Connector Series with Crimp Removable Contacts 
For MIL-C-S01SE and Many Other Requirements 

Dimensions 
A Max. 

With With 
#12&16 #8,4&0 

Size Contacts Contacts B 

8S 2.031 - .577 
lOS 2.031 - .577 
10SL 2.031 - .577 
12S 2.031 - .577 
12 2.125 - .765 
14S 2.031 - .577 
14 2.125 - .765 
16S 2.031 - .577 
16 2.125 2.S00 .765 

1~ 2.125 2.500 .765 
20 2.125 2.500 .765 
22 2.125 2.500 .765 
24 2.125 2.500 .827 
28 2.125 2.500 .827 
32 2.125 2.500 .890 
36 2.125 2.500 .890 
40 2.125 2.500 .890 

3400 Receptacles 

248 Sarles 238 Series 208 Series 
MS34OX, Class R MS34OX, Class K Proposed MS340X, Class D and T 

Application General purpose Aln:raft firewalls and other ex· General purpose. High tempera· 
Environmental treme temperature situations ture and/or fluid environments_ 

Special Features Environmental resistant Environmental Resistant Environmental Resistant 
Withstands· 20000F flame. Resis· Resistant to high temperatures, 
tant to· fuels, lubes and contam· fuels, lubes, and contaminating 
Inatlng fluids fluids 

OVerall SpeCification M IL·C·S015E MIL.C:S015E To be included in MIL·C·5015E 

Temperature Range 
Extended Operation 

1250C (257°F) down to -55°C Class T. 200°C (392°F) down to 55°C (-67°F) 
Class K and D. 175°C (347°F) down to - 55°C (- 67°F) 

Shell Aluminum - Cadmium plated fol· Cold rolled steel Black Chrome Aluminum Black anodized 
lowed by black chromate conversion plated over nickel 

Dielectric Resilient parts of special neoprene Resilient parts of f1uorosllicone rubber. (Class T Vinyl Silicone) 
rubber. Retention disk of nylon Retention disk of hlgh·temperature glass·filled dielectric 

Contacts Standard MS904S3 pins and MS904S4 sockets 

Tools Standard MS3191 crimp MS90455 insertion and MS904S6 removal toois 

Versatility Can be Intermated, Intermounted, Interchanged with any AN or MIL·C·S015 connector 

Insert Configurations 
E Max. N J L M Available C D R,T,D Class K F G R,T,D Class K 

.594 .875 .844 .715 '12·28 .621 .083 .083 

.719 1.000 .969 .841 %·24 .747 .083 .083 

.719 1.000 .969 .841 %·24 .747 .083 .083 

.812 1.094 1.062 1.092 %.20 .937 .083 .083 

.812 1.094 1.062 1.092 %·20 .937 .083 .083 

.906 1.188 1.156 1.164 718·20 1.000 .083 .083 

.906 1.188 1.156 1.164 718·20 1.000 .083 .083 

.969 1.281 1.250 1.309 1·20 1.125 .083 .083 

.969 1.281 1.250 1.309 1·20 1.125 .083 .083 
1.062 1.375 1.344 1.453 lVa·18 1.250 ,125 .083 
1.156 1.500 1.469 1.598 1'14·18 1.375 .125 .101 
1.250 1.625 1.594 1.742 1%·18 1.S00 .125 .101 
1.375 1.750 1.719 1.886 1'12·18 1.625· .125 .101 
1.562 2.000 1.969 2.175 1%·18 1.875 .125 .101 
1.750 2.250 2.219 2.464 2·18 2.125 .125 .101 
1.938 2.500 2.469 2.752 2'14·16 2.375 .125 .132 
2.188 2.750 2.719 2.846 2l/:z·16 2.627 .125 .132 

R, T, D Class K Thrd, Ref. 

.123 .153 %-32 .562 

.123 .153 l/:z·28 .688 

.123 .153 %·24 .688 

.123 .153 %·24 .812 

.123 .153 %·24 .812 

.123 .153 %·20 .938 

.123 .153 %·20 .938 

.123 .153 ,%·20 1.062 

.123 .153 ,%·20 1.062 

.123 .180 1·20 1.188 

.123 .180 1Va·18 1.312 

.123 .180 1'14·18 1.438 

.150 .180 1%·18 1.562 

.150 .180 1%·18 1.812 

.176 .212 1'%·16 2.062 

.176 .212 2Va·16 2.312 

.176 .212 2%·16 2.562 

"10SL·3 18·1 20·17 24·28 
"10SL-4 18'4 *20·27 *28·11 
"125·3 18·9 20·29 28·12 
12·5 18·10 20-33 28·15 

*145·2 18·11 22·8 *28·21 
"14S·5 18·12 22·14 *28·22 
*14S·7 '.R·IS. 22·19 32·7 

14S·9 1b·22 "24·10 *32·17 
"165·1 20·& 24·20 *36·5 
*16·11 20·6 24·27 ·36·10 

"Denotes 208 and 238 also available 

Accessory Tools 
294·126 MS 3191·1 Univ. Crimp Tool 
294·229 #12 Contact Insertion Tool 
294·230 #12 Contact Removal Tool 
294·192 #16 Contact Insertion Tool 
294·219 #16 Contact Removal Tool 

C1 r-~3 rt=~3 trIJIJ D] :~·D·~' 
How to Order: 
To get the specific connector you want, put together the part number as per 
the following example. For the military part number, use the letters MS as 
the series designation. For the Amphenol part number, use 208, 238, or 246 

l TH·D. F TH·D. J 

Class K, R, T 
and D 

as applicable. 
246·3406 R 

T~ 
SERIES 

MS-Milita~ Standard 
248-Genera Purpose Environmental 
231-20000 Flame ReSistant 
ZlII-Hi&ll Temperature Fluid ReSistant 

SHELL SnLE 
34G11-Wall Receptacle 
3401-table Rece~tacle" -34G2-Box Mount ng Receptacle*t 
3408-Stralaht PIUI 

CWS 
R-General Purpose Environmental 

(MS or 246 only) 
K-2000°F Flame and Fluid Resistant 

~MS or 238 only) I--
T- i&ll Te;rrature 2OQoC 

(208 or only) 
o-lIi&ll Temperature 175°C fluid 

Resistant (208 only) 

28 . 21 p w 101 

V-T 

"-

"---

DEVIATIONS 
lUI-Connector less contacts 

INSERT POSITION . 
Blank for normal position MIL·C·5015E 

CONTACT TYPE 
P-Pin S-Socket 

INSERT CONFIGURATION 
Per M I L-C·5015E 

See above for available inserts. 

PA~El CUT·QUT NDtII Cable clamps and accessory hardware are ordered separately or by Amphenol deviation. 
'Not available in 238 series Class K. tContact factory for availability. 
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MIL-C-5015 Connector Shell Types 

Wall Mounting Receptacles 

MS 3100 A 
Solid Shell 

Box Mounting Receptacles 

MS 3102 A 
Solid Shell 

Quick Disconnect Plugs 

How to Order: 

MS 3107 B 
Split Shell 

Cable Receptacles 

Straight Plugs 

Angle Plugs 

MS 3101 R 
Environmental 
Resistant 

MS 3106 A 
Solid Shell 

MS 3108 A 
Solid Shell 

SEC. 2100 • CONNECTORS 

NOMENCLATURE 
The MS prefix (for example, MS3100) in a connector part num
ber indicates an approved connector under the curent military 
specification, MIL-C-5015. 

A 97 prefix indicates that the connector is an exclusive 
Amphenol design of A or B construction, probably a con
nector with special purpose contacts and a variation from MS 
requirements or one for which no MS part number has yet 
been assigned. 

The 246 or 69 are intermateable and interchangeable with 
standard MS types and 'offer improved "R" performance over 
MIL-C-5015 requirements. 
Interchangeability of MS and AN Connectors. In accordance 
with MIL-C-5015, "Connectors bearing an MS part number 
may replace an AN marked connector of any modification 
marking if all other identifying symbols are identical." However, 
if a contract requires use of connectors with the formerly ap
proved AN marking, they are still available from Amphenol. 
FINISHES 
The standard finish is cadmium plate with olive drab chromate 
conversion coating. This finish has excellent conductivity. 

Shell finish 639 is a clear cadmium plate and is ideal for 
commercial applications. 

INSERTS 
The dielectric material used in inserts for A and B construc
tions is diallyl phthalate. It has near perfect dimensional sta
bility, high arc resistance, and maintains high insulation 
resistance under both humidity and thermal stress. 

Insert material in R construction connectors is MIL approved 
neoprene. This resilient insert material provides an environmen
tally sealed connector that exceeds MIL-C-5015 performance. 

CONTACTS 
Standard - MS contacts under MIL-C-5015 are silver plated 
and have pretinned sqlder pockets. Amphenol also offers as 
optional a superior gold plating process for MS contacts. 

EXAMPLE: To get a straight plug with 35 contacts in a size 28 shell with black anodized finish and contacts to accept taper pins, 
order 97-3106A 28-15S(432) (608). 
See page 18 for E & R constructions. 

MS 3101 A 28·21 S Y (847) (639) 

SERIES NUMBER • 
MS-Military Standard for A, B, E, & R construction 

• 97 Like MS, but AMPHENOL exclusive deSign for A & B construction 

SHELL TYPE 
3100-Wall Receptacle 
3101-Cable Receptacle 
3102-Box Receptacle 

SHELL CONSTRUCTION 
A-Solid 
B-Split 

3106--Straight P.lug 
3107--Quick Disconnect Plug 
3108-Angle Plug 

R-Environment resistant 
E-Environment resistant 
Omitted in ordering construction for potting. 

SHELL SIZE 

INSERT NUMBER - Consists of 

CONFIGURATIONS 
85, 10SL, 125, 12, 14S, 14, 
16S, 16, 18, 20, 22, 24, 28, 
32, 36, 40, ' 
(Size is "A" thread in 16ths) 

Code numbers (from 1 up) for 
insert configurations. 
Note: Code numbers are specific 
for each shell size. The same code 
number represents different con
figurations in different shell sizes. 

'-'-

-

-r-

SHELL FINISH 
Omit for standard finish !604}-Anodized with bichromate seal 
608}-Black anodized 
639}-Clear cadmium plate 

DEVIATION FROM STANDARD 
Omit this suffix if standard construction desired 

102) -High ·temperature silicone comgound ! 
04) -High-temperature phoenolic (40 OF) Insert Materials 
23) -High-temperature silicone compound 

(115}-Small Flange Receptacle . 
(231}-Small Flange Receptacle, pressurized 
(258}-Conne~tor furnished with protective caps assembled to both ends. 
(288}-Connector furnished with protective cap on mating end. 
(426)-Gold over silver plating on contacts. 
(432}-Taper pin terminal contacts. 
(438}-Construction for potting. 
(496}-High temperature construction. 
(847)-Contacts plated .0001" min. gold over copper, marked with date 

of manufacture. 

ALTEIINATE INSERT POSITION 
Omit for standard position. 
W, X, 'Y, or Z for alternate positions, depending on insert. 

CONTACT 
P-Pin S--Socket 

eem/1971 See YELLOW SECTION for Local Offices, Phones Conn. Pg. 18 2577 



(~IAMPHENOL 

MS-A and B Hard Dielectric Dimensions (inches) MOUNTI NG HOLES 
.173 DIA. FOR SIZES 32 AND 36 

Available in shell 
sizes 14S thru 36 . 

A V 
MS3100A 
SOLID SHELL 
WALL MOUNTING RECEPTACLES 

ji2 rr-. -
Q N I Available in shell 
~ __ _ sizes IDS thru 28 

V . 
MS3100A (SOLID SHELL) 
WALL MOUNTING RECEPTACLES 

Can· A K L L, 
neet. Coupling MS 
Size Threads 3102A 
85 V.-28 "- 11/4 IX. 

IDS %·24 "- IH. % 
10SL %·24 "- lJU ''Xl 
12S 0/4-20 "- 1'~ 'u. 
12 0/4·20 "- lZU, IH. 
12SL 0/4-20 "- - % 
145 %·20 "- IX. 'H. 
14 %·20 "- lZU. 1H. 
165 1 ·20 "- 1·U. 'H. 
16 1 ·20 % 15Uo 1'''-
18 1%-18 % 2 1'''-
20 1l/4·18 % 2% l'~. 
22 1%·18 % 2% 1'''-
24 IV.-18 % 2114 1'''-
28 10/4·18 % 2114 1'~. 
32 2 ·18 Va 2% lK. 
36 2114·16 % 2% lK. 

r-L-=:::1 ., 
V A 

MS3101A 
SOLID SHELL 
CABLE RECEPTACI.ES 

D YQ Available in .. shell 
~ .. sizes 14S thru 28 

V 
MS 31078 
SPLIT SHELL 
QUICK·DISCONNECT PLUGS 

La La ... Ls 

11/4 - 11/4 -
IH. - 1114 1% 
1% - IH. IV. 
lU. - 1% IH. 
1% - 1% 1% 
1·U. - 1'''- -
lU. l'K. 1% 12%, 
1% - 1 'H. l'H. 
1", I'M. IV. 10/4 
1'Uo - l'H. 2% 
2 2M. l'H. 2'3S, 
2% 2% 2M. 2%. 
2% 2Va 2M. 2'3S. 
2114 ~ 2'~ 2% 
2114 ~ 2'%. 2% 
2% 2H. 2'M. 2'H. 
2% 2% 2'K. 2% 

M N 

~. 'x. 
~. % 

H. % 
H. % 
0/4 ~, 

- -
H. 7A1 

0/4 % 

X. 1 
0/4 1 
0/4 1% 
0/4 1114 
0/4 1% 

'H. IV. 

'H.' 10/4 
% 2"-
% 2114 

Environment Resistant ,MS Connectors 

. 147 DIA. FOR SIZES 24 AND 28 

9jiHU
"" tJT '" ro,." "'" "'" " ~l ~L2;:::1 

N, IJ O:RS [OU 
MS 3102A .(SOLID SHELL) V 
BOX RECEPTACLES MS 3108A 

SOLID SHELL 
STRAIGHT PLUG 

fi 
V 

MS 3108B 
SPLIT SHELL 
STRAIGHT PLUG 

~4-jQ 

U ~ 
lJ- V 

MS3108A 

~! rllill' fin t- Q T IB~II~Y 
U ~U ~ 
lJ- V - V 

0 

.562 

.688 

.812 

.812 

.812 

-
.938 
.938 

1.062 
1.062 
1.188 
1.312 
1.438 
1.562 
1.812 
2.062 
2.312 

SOLID SHELL 
ANGLE PLUGS 

Q R 

0/4 ''', 
% % 
% ~, 

1 'H. 
1 'H. 
1 -
1% "', 
1% "'. 1114 '% 
1114 ~, 

1'~. 1M. 
1'~ 1~ 

1'~ 11/4 
12%. 1% 
1% IH. 
2X. 10/4 
2'~ l'M. 

5 U 

7A1 % 
1 % 
1 1 

1%. 1 
1%, 1 

- 1 
IH. 1 
1H. 1 

I", 1% 
1JU 1% 
1% 1% 
IV. 1H. 
1% IH. 
10/4 IV. 
2 IV. 
2114 1~. 

2V. 1~. 

Available In shell Available iQ shell 
sizes IDS thru 14 sizes 168 thru 36 

MS 3108B SPLIT SHELL 'ANGLE PLUGS 

U, Y X, Y, 
Fitting 

Threads 
- ~. - - V.-28 
¥s '%, - - V.·28 

1 .lU. - - %-24 
1 1U. V. - %·24 
1 1U. 112 - %-24 

- lU. - - 0/4·20 
1M. lU. % - 0/4-20 
1M. 1M. ,~, - 0/4-20 
1% 1H. - IV. ¥s-200 
IVa IH. - IV. 7/s·20 

IH. IH. - 14U. 1 ·20 

Ui'. 1% - 1 'H. IH.-18 
IH. 1% - I'M. IH.·18 
lK. 2 - 2U. lK.·18 
lU. 2 - 2M. lU.-18 
10/4 2V. - 2~ 10/4-18 

l'M. 2V. - 2:% 2 ·18 

!K~ r-Mj IF=~ MOUNTING HOLES 

[~ULaJl ~ 
MOUNTING HOLES 

'r.:--=::""":~ :In 8::: ~g= m~~ ~~ :~8 ~g 
.120 DIA. FOR ALL OTHER SIZES 

L~ I R::::rl 
MS3100E t--S~ 

ttil f:1-'~-E 1111 Q~ 
A 

MS 3102E & MS 3102R 

This complete line of "E" and "R" environment resistant con
nectors satisfies aircraft and missile requirements as well as most 
applications calling for sealed components. The difference in the 

A K L L L M N N 
Can· 3100E, 31DOR, 31_, 

nectar Caupllng 31D1E, 31D1R, 3102E . 3181R, 3182E 
Size nreld. 31.SE 31DBR n 31DIR IR 
85 V.·28 .078 1.640 1.000 .562 1.048 .437 

lOS %-24 .078 - 1.640 1.000 .5~~ ~~ .500 
10SL %·24 .078 2.140 1.640 1.000 .562 1.125 .625 
12S 0/4·20 .078 2.140 1.640 1.000 .562 1.125 .687 
14S 7A1·20 .078 2.213 1.640 1.000 .562 1.343 .750 
165 1 -20 .078 2.273 L640 1.000 .562 1.484 .875 
16 1 ·20 . .078 2.536 1.968 1.343 .750 1.484 .875 
18 1%·18 .125 2.~~ ~6~_ rU43 .750 1.609 1.000 
20 1114·18 .125 2.6!~ ~~ 1.343 .7~ 1.890 1.125 
22 1%·18 .125 2.6~-!- ~68 1.343 .750 [Ii~~ ~~~ 
24 IV.·18 .125 2.897 1.968 1.343 .81~_ ~1~~ ~.J7.5 
28 10/4·18 .125 2.897 1:S6~_ ~~ -4~~ 2)~~ ~~2_5 32 2 ·18 .125 2.95~_ ~~- 1.~_ -4?~- ~~~ r-P!!~-36 2114·16 .125 2.952 1.968 1.343 .875 2.765 2.125 

M~3100R l---L~ A 
MS 3101R 

0 

.562 

.688 

.812 

.812 

.938 
1.062 
1.062 
1.188 
1.312 

~1l8 
1562 

-tSi2 

MS 310lE 

lal LJ " 
MS 3106R 

EE~ .,. 0 

LJ 
PANEL OPENING 

two types is that the "E" type has an integral MS type cable 
clamp as part of the connector back shell. 

The "E" type meets or exceeds the "E" requirements of MIL-C-
5015. Cootacts and resilient in-

Q R S 

.750 . 593 .875 

.875 .718 1.000 
.875 .718 1.000 

1.000 .812 1.093 
1.125 .906 1.187 
1.250 .969 1.281 
1.250 .96~_ ,-p~~ 
1.343 1.062 ~.375 

1.46~_ -J,15~_ ~ .... 500 
1.593 1.2~_ ~.62~ 
1.718 1.375 1,~ 
1.968 1.562 2.000 

y 

-
.865 
.865 
.990 

1.120 
1.120 
1.211 
1.468 
~68_ 

1.750 
i:7so 

serts are factory preassembled 
in the shell. The integral MS 
type cable clamp provides extr 
strain relief • 

a 

The "R" type meets or exceeds 
both the "E" and "R" require-
ments of MIL-C-50lS. Con-
struction of the . grommet an 
back shell assembly provides 

d 
a 

great measure of wire support 
eliminating the need. for a cabl e 

s 
d 

clamp in most applications. Thi 
design also results in a size an 
weight reduction. 

-#~t- ~,gl~_ ~~ f-~.250 2.056 
2.312 2.468 1.937 2.500 2.250 
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SEC. 2100 • CONNECTORS 

MS Quick Reference Insert Specifications . 
!I Ampere Rating ALTERNATE !I 

Ampere Rating 
ALTERNATE !I Ampere Rating 

ALTERNATE .. ~ ~45 13513 41 22 POSITIONS .. ~ ~45 135 13 41 22 POSITIONS 
" ~ 24513513 41 22 POSITIONS 

z .. DegreestoRight z .. DegreestoRight z .. DegreestoRight 

I 
u CONTACT SIZE VOLTS. ;;. a: Front Pin Insert 

i 
u CONTACT SIZE VOLTS. ;;; a: Front Pin Insert ~ 

u CONTACT SIZE VOLTS. ;;. ':i FrontPin Insert 

~ AC f:I1 
... .. 

AC ~ 
.:! ::: ~ AC ~ o 4 8 12 16 DC "w X Y Z = 'c; 0 4 8 12 16 DC 3:WX·Y Z = 048 12 16 DC 3: W X Y Z ... ... ... 

85-1 1 1 700 500 X 20-2 1 1 1250 900 22-404 8 THERMO 8 
105-2 1 1 700 500 X 20-3 3 3 1250 900 70 145 215 290 24-1 2 1 1 1250 900 80 110 250 280 
105L-3 3 2 700 500 X X 20-4 4 4 1250 900 X 45 110 250 24-2 7 7 1250 900 80 280 
105L-4 2 2 700 500 X X 20-5 2 2 1750 1250 35 110 250 325 24-3 7 2 5 1250 900 80 110 250 280 
125T -84414 4 20-6 3 3 1250 900 70 145 215 290 24-4 4 1 3 1250 900 80 110 250 280 
125-2 li ke 125-3 Rotated 250° R 4 1250 900 

XX 80 110 250 280 
24-5 16 16 700 500 X 80 110 250 280 

li ke 125-3 Rotated 100° R 20-7 8 4 700 500 3 1250 900 125-1 24-6 8 80 110 250 280 
125-3 2 2 700 500 X X 70 145 215 290 20-8 6 2 4 250 200 80 liD 250 280 5 700 500 
125-4 1 1 1250 I 900 1 1250 900 80 liD 250 280 

24-7 16 2 14 700 500 80 liD 250 280 
12,5 1 1 1250 I 900 

20-9 8 7 700 500 24-9 2 2 700 500 35 110 250 325 
125-6 2 2 THERMO. 20-lI 13 13 250 200 24-10 7 7 700 500 80 280 
145-1 3 3 700 500 20-12 2 1 1 700 500 80 liD 250 280 24-lI 9 3 6 700 500 35 liD 250 325 
145-2 4 4 250 200 X X 120 240 20-14 ~ 2 3 700 500 80 liD 250 280 24-12 5 2 3 700 500 80 liD 250 280 
14-3 1 1 700 500 20-15 7 7 700 500 X X 80 280 24-14 3 1 2 700 500 80 liD 250 280 
145-4 1 1 1250 900 20-16 9 2 7 700 500 XX 80 110 250 280 24-15 like 24-5 Rotated 1000 R 
145-5 5 5 250 200 X X 110 20-17 6 5 1 700 500 90 180 270 

24-16 
1 3 1250 900 

6 250 200 X 20-18 9 3 6 700 500 X X 35 110 250 325 7 
3 700 500 

80 110 250 280 
145-6 6 
145-7 3 3 700 500 90 180 270 ! 20-19 3 3 700 500 90 180 270 24-17 5 2 3 1250 900 80 110 250 280 
145-9 2 2 700 500 70 145 215 290 20-20 4 1 3 700 500 80 110 250 280 24-18 4 4 (Short Circuit Con.) 
145-10 Like 14S-2 Rot'd 1000 R 700 500 20-21 9 1 8 700 500 35 no 250 325 24-19 12 12 
145-11 like 14S-2 Rotated 2500 R 20-22 6 3 3 700 500 80 110 250 280 24-20 11 2 9 1250 900 X X 80 110 '250 ~ 
145-12 Like 145-7 Rotated 1000 R 20-23 2 2 700 500 35 110 250 325 24-21 10 1 9 1250 90.0 80 no 250 280 
145-13 like 145-7 Rotated 260° R 20-24 4 2 2 700 500 35 110 250 325 24-22 4 4 1250 900 45 110 250 
165-i 7 7 700 500 X X 80 280 20-25 like 20-11 Rotated 1000 R 24-23 5 3 2 1250 900 80 110 250 280 
16-2 1 1 1750 1250 20-27 14 

6 700 500 XX 35 liD 250 325 24-24 li ke 24-5 Rotated 2500 R 
165-3 1 1 2450 1750 8 250 200 ~ ~~ 24-6 Rotated 1000 R 
165-4 2 2 1250 900 X X 35 liD 250 325 20-29 17 17 700 500 X X 80 280 24-26 li ke 24-6 Rotated 2500 R 
165-5 3 3 700 500 X 70 145 215 290 20-33 11 11 700 500 24-27 7 I I I 7 1750 1250 80 280 
16S-6 3 3 700 500 90 180 270 ' 22-1 21 2 1250 900 35 liD 250 325 24-28 24 I I 24 250 200 XX 80 liD 250 280 
16-7 3 1 2 700 500 80 liD 250 280 22-2 3 3 1250 900 70 145 215 290 24-768 5 1114 700 500 
16-9 4 2 2 700 500 35 110 250 325 22-3 2 1 1 1250 900 80 liD 250 280 24-835 1 High Voltage ·10000 
16-10 3 3 700 500 X X 90 180 270 22-4 4 2 2 700 500 35 liD 250 325 

28-1 1 2 1250 900 
16-11 2 2 700 500 X 35 liD 250 325 22-5 6 2 4 1250 900 35 liD 250 325 9 2 4 700 500 

80 110 250 280 

16-12 1 1 700 500 22-6 3 2 1 1250 900 80 110 250 280 28-2 14 2 12 1250 900 X 35 110 250 325 
16-13 2 2THE.700 500 35 110 250 325 22-7 1 1 1750 1250 28-3 3 3 1750 1250 70 145 215 290 
16S-14 3 /31 700 500 22-8 2 2 1750 1250 35 110 250 325 

28-4 
2 4 1250 900 

80 110 250 280 
165-15 like 165-4 Rotated 100° R 22-9 3 3 1750 1250 70 145 215 290 9 

3 1750 1250 
165-16 Like 16S-4 Rotate,d 250° R 22-10 4 4 1750 1250 35 110 250 325 28-5 5 2 1 2 1250 900 35 110 250 325 
16S-17 Like 165-5 22-11 2 22450 1750 35 110 250 325 28-6 3 3 1250 900 70 145 215 290 

4 700 500 X 22-12 5 2 3 1250 900 80 liD 250 280 28-7 2 2 1250 900 35 110 250 325 
18-1 10-

6 250 X 70 145 215 290 1 1250 900 9 700 500 200 22-13 5 35 110 250 325 
18-3 2 2 1250 900 X 35 110 250 325 4 700 500 28-8 12 1 1250 900 80 110 250 280 
18-4 4 4 1250 900 X X 35 110 250 325 22-14 19 19 700 500 XX 80 110 250 280 2 1750 1250 
18-5 3 2 1 1250 900 80 liD 250 280 

22-15 6 
1 1750 1250 

80 liD 250 280 28-9 12 6 6 1250 900 80 liD 250 280 
18-6 1 1 1250 900 5 700 500 2 1200 900 
18-8 8 1 7 700 500 X X 70 290 22-16 9 3 6 700 500 80 110 250 280 28-10 7 2 2 1 700 500 

80 liD 250 280 

18-9 7 2 5 250 200 80 110 250 280 
22-17 9 

1 7 700 500 80 110 250 280 28-11 22 4 18 700 500 X X 80 liD 250 280 
18-10 4 4 700 500 120 240 1 1250 900 28-12 26 <6 700 500 X X 90 180 270 
18-11 5 5 700 500 X X 170 265 

22-18 8 
5 1250 900 

~o no 250 28a 28-13 like 28-12 Rotated 1000 R 
18-12 6 6 700 500 X 80 280 3 700 500 28-14 11 11 1250 900 80 110 250 280 
18-13 4 1 3 700 500 80 110 250 280 22-19 14 14 700 500 X 80 liD 250 280 28-15 35 35 700 500 X 80 liD 250 280 
18-14 2 1 1 700 500 80 liD 250 280 22-20 9 9 700 500 35 liD 250 325 28-16 20 o 700 500 X 80 liD 250 280 
18-15 4 4THE.700 500 120 240 22-21 3 1 2 700 500 80 110 250 280 1 2450 1750 
18-16 1 1( J4200 3000 22-22 4 4 700 500 110 250 28-17 15 3 1250 900 80 110 250 280 
18-17 like 18-9 Rotated 1000 R 

22-23 8 
1 1250 900 35 250 II 700 500 

18-18 Like 18-9 Rotated 250° R 7 700 500 1 4200 000 
18-19 101 I I I 1101 700 500 120 240 

22-24 6 
3 1250 900 80 liD 250 280 28-18 12 

5 1250 900 
70 145 215 290 

18-20 51 I I I 151700 500 90 180 270 2 1 700 500 2 700 500 
18-22 311 11131250 900 70 145 215 290 22-25 3 1 2 700 500 80 liD 250 280 4 250 200 
18-23 Li ke 18-1 Rotated 100° R 22-26 7 2 5 2 2450 1750 
18-24 Like 18-1 Rotated 250° R 

22-27 9 
1 250 900 

80 250 280 28-19 10 2 1250 900 80 110 250 280 
18-25 Like 18-3 Rotated 100° R 8 700 500 4 2 700 500 
18-26 Li ke 18-3 Rotated 250° R 22-28 7 7 700 500 80 280 28-20 14 0 4 700 500 X X 80 liD 250 280 
18-27 Like 18-5 Rotated 100° R 22-29 7 1 6 700 500 80 no 250 280 28-21 37 37 700 500 XX 80 liD 250 280 
18-28 Li ke 18-5 Rotated 250 0 R 22-30 . Like 22-14 Rotated 2600 R 

28-22 6 3 3 1250 900 70 145 215 299 18-29 51 J I I 5 700 500 90 180 270 22-32 Like 22-5 Rotated 2600 R 
18-30 Like 18-20 Rotated lIDO R I 4 1250 900 28-410 4 

1 High Voltage Cont. 
22-23 7 80 liD 250 280 3 -

18-31 Like 18-20 Rotated 2600 R 3 700 500 
18-404 Like 18-3 Except Thermocouple 22-34 5 I I 3 2 1250 900 80 liD 250 280 28-766 10 2 6 2 

18-420 IIHigh Voltage Contact I 
'--c--f--

1 1250 900 28-833 7 2 5 
22-36 8 THERMO. 7 90 270 

20-1 Replaced By 20-27 I 700 500 28-840 4 2 2 
28-880 3 Coax. Contacts 

eem/1971 See YELLOW SECTION for Local OffIces, Phones Conn. Pg. 20 2579 
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MS Quick Reference Insert Specifications (Continued) 

.. 
z 
1:: 
:: = 

:l Ampere Rating 

i 245~35173141122 ALTERNATE 
POSITIONS 

u 
'" DegreestoRight 

CONTACT SIZE VOLTS. ;;;- '" Front Pin Insert 
:"ftI I ~I-r-.t-r-
... 0 4 8 2 16 DC AC ~:: w X y Z 

:l Ampere Rating 

i 2451135/73141122 
ALTERNATE 
POSITIONS .. '" DegreestoRight 

CONTACT SIZE VOLTS. ~'" FrontPinlnsert 

~ 0 41 8112 16 DC AC" ~ W X Y Z 

1: 
" i z 

J 
u 

~ ... 

Ampere Rating 
ALTERNATE 

45~35 73 41 22 POSITIONS 

'" 
Oegreesto Right 

CONTACT SIZE VOLTS. .... '" Front Pin Insert 
"o'~ 

0 4 8 12 16 DC AC In" W X Y Z :E ... 

32-1 
1 1750 1250 

5 2 2 1250 900 
1 4200 3000 

80 110 250 280 32-102 14 One Coax. 6 1250 900 
Cont. • 6 700 500 

65 125 225 310 
~6.::4~3.. 52 52 700 500 ---r- r-12 5000 

32-2 
32-3 

32-4 

32-5 
32-6 

32-7 

32-8 
32-9 

32-10 

5 3 2 1750 1250 70 145 215 290 
9 1 2 2 4 1250 900 80 110 250 280 

4 700 500 
14 ~H-+"'21-;8,;t,-;12~50m9~00'"' 80 110 250 280 

2 2 
23 

35 

30 
14 

1250 900 35 110 250 325 
2 3 2 16 700 500 80 110 250 280 

7 24 700 500 X X 80 125 235 280 
4 250 200 

6 24 700 500 80 125 235 280 
12 1250 900 80 110 250 280 
1 2450 1750 

2 1250 900 
7 Hr..2+-HH~7""OOm5""00;-J 80 110 250 280 

2 1750 1250 

--+--lr-T "T-1~':::-!;=' ~c-
=-~i-=o+++-+ o~ Co~x. Cant. 
32-414 52 52 700 500 
36-1 22 4 18 1250 900 
36-2 5 3 2 1250 900 
36-3 6 3 3 1250 900 

36-4 3 1 250 900 

80 110250 em 
70 145 215 290 

70 145 215 290 
2 700 500 

;;;36"_5,--f-4,..r.4C+--l--t-f-h7:700 500 120 240 

36-6 6 2 4 700 500 35 110 250 325 
36-7 47 7 40 700 500 80 110 250 280 
36·8 47 1 46 700 500 80 110 250 280 
36-9 31 1 2 14 14 700 500 80 125 235 280 
36-10 48 48 700 500 X X 80 125 235 280 

36·405 15 

36-406 37 

36-407 15 

36-853 7 
40-1 30 

40-2 23 

40-3 23 
40-4 23 
40-5 15 
40-6 26 

2 9000 --1 15000 
1 2 18 16 700 500 r- r-

12 5000 
-r-i-- -

2 9000 
1 15000 
2 5 
624 1250 900 65 130 235 300 

5 2450 1750 
80 110 250 280 

18 1250 900 
1 418 1250 900 80 110 fgo 2so 
2 3 2 16 1250 900 80 Iii> '250 ~ 

3 2 4 6 700 500 r-~- 110 ~50 ~ 
I I f4'rmD 900 0 g~ 250 280 -

32-12 
1 4 700 500 

15 HH-+4n.6'"'1"'2ii50m9"'00C-l 80 110 250 280 3:::6-;-171 +.l:;:ik.:::e-::3:;..6-7:1O:..:R;::o.:::ta",te:::d-.olO7:0,:-0.:.:Rf-+H-I_t_+_ 
36-12 li ke 36-10 Rotated 110° L 

40·9 
40~W 

_~7 1 22 -- , 

29 4 9 

2/::'700 500 r- 65 125 225 3!0 

16 700 500 65 125 225 310 
32-13 23 5 18 1250 900 80 110 250 280 --

40-11 
32-15 8 2 6 1250 900 80 110 250 280 

~.!!..1-16.f-1-+_5:'1-5 6 1250 900 '90 180 ~70--

3 1750 1250 
17 f-- -- 2 12 "700 500 35 110 250 280 36-13 

251114181250 
4O-i3 - ,-:: .. -:-- ,:.~ 

like 40-2 Rotated 100° R 
110 900 0 250 280 -- ---- I--

32-16 like 32-6 Rotated 100° R 
32-17 41 141 1 1 11250+-"'90'"01-+-+4c5--b11'''0-!;;2''''50+--
32-18 Like 32-4 Rotated 100° R 
32-19 like 32- 1Rotated 100° l 

32-20 g::like 32-6, Rotaote:i-d-::10;:0,:-0::l±:=++t--l, ___ I----- .! 214200 3000 
32-101 12 wo Coax. Cant. 8 1250 900 65 125 225 310 

Two Coax. Cant. 

34 700 500 -
36-15 35 1 1250 900 60 125 245 305 
::::-::::-+-:-::-',",:!-~-,L-'c:':'~+"::=t-t- - ,-- ----
36-16 ~:7 Rot~d 100_~ ~_ 
36~17 like 36-7 Rotated 110° L __ _ ___ _ _ 

36-18 like 36-9 Rotated 100° R 
36-21' like 36-9 Rotated 100';:''0::'l +-+H--\--- r---

'For TMM High Tension Cabl •. 20 Amps. Max. 
.Limiting operating voltage at 50,000 / •• t altitud. 
are approximately 25 % 0/ the sea level values. 
tVOLTAGH BRHAKDOWNS: 15,000 V. RMS be· 
tween "A" ami nearest Contacts; 3,500 V. RMS 
between High Voltage Contacts; 5,000 V. RMS to 
ground; 5,000 V. RMS between small Contacts. 
• 5,000 V. to ground. • Imert 20-11 contaim 13 
JiZB No. 16 contacts, 10 nf which have J;Z6 No. 20 
solder cups. 

MS/AN Insert Contact Arrangement As viewed from the front of the pin insert 

I ' 

0 0 ~ e • • e • • • 8S·1 
18·7 14S·9 16·10 18·15 

0 20·23 22·6 • • 28·7 • 28-880· - 24·4 
10S·2 - e g 18-16 168-4 18·5 e 20·4 
28-4 @ • 22·1 • 22·9 

:~ 

~ e 24·18 @ 
0 16·11 -18-420* 18·22 

11111 
148·5 

12·5 • • f) 22·3 fa 
22·21 20·20 

0 II .. • 16·13 e \l1 0 e 14·3 20·2 • Q1 24·22 
10Sl-3 20·3 18·11 

0 CD 22·25 
12SL-844* • II .. 18-3 22·8 iI e ~ 20·24 

148·4 
22·7 ~ e 14S·1 14S·2 e ~ 20·6 • • @ 

II"' 
~ 28·410 18·14 iI e 18·20 

16·2 • 22·11 14S·7 24·14 16-9 22·4 • 0 • e 20-19 • • • ~ 18-404· 
168·3 16S·5 8 18·4 18·29 ~ e • 28·840 

(i) 10SL·4 24·1 • 28·3 22·10 
W·26 49 16·12 ~ 20·5 • 16S·6 e 18-10 • • 12S·3 6 ti e • - .. 20·14 • 18·6 12S-6* 20·12 24·9 16-7 22·2 28·6 18·13 22·22 32·17 (Continued) 

* MS number not assigned as vet. Use 9'1 prefix in olace of MS. 
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MS/ AN Insert Contact Arrangement (Continued) 

• • " 

22·12 :: 
242 22-36 _ 28·11 28·12 28·21 

~= ~: 
32·3 e - 8 2213 • - - , ill" •• :'III. 

:; ~: ,." 
(I 24·3 

* 
..... 

22·404 
2027 36·1 22·24 • 18·} 40·6 22·34 000 e • 00 

* 36-406" B 24·10 8 ~.: :.. 
== . 18·19 22·19 

8 24·12 
24-865" 

is .. a • • 40·7 
0. 0 '0 • .. ....... • or 

24·16 o 0 24·21 • 32·15 4010 -28·2 
..... 

24·17 28·22 ••• O' .~ 
..... u 

e • 367 :: :: • • 24·21 - 28·19 : .. :: :: .. 

-........ 32·6 
.. 

24·23 • alia 20·16 28·20 :: -• 36·3 • .. . . 
28·10 8 32·8 69 • . ~.: . .- : I::: 

36·S 28·5 20·IS 24·5 32·13 e . :..: . :: • ,. .. 
@ 36·6 32·4 e 20·21 24·7 

fa 
40·1 

a a 40·2 G .. 
"0,,0" 22·16 

-0 

-22·17 - • 40·3 

0 

-24·19 20·29 
22·20 e 36·10 • • :: , 

• • ® 28·S 40·4 

14S·6 22·27 

* • • 2S-17 2f'·15 CD 20·7 aaa ::,,:::== e lS·}2 22·26 

* 
;:::;: .. e 24·} I 2S·9 

@ • • :: 
20·9 24·28 ;: 32·414 • .. 

:::::: 20·S 22·28 

0 aaa 22·14 

0 8 :::: :: 32·12 32·7 ..... 2S·18 
:0 :: 28·1 

- -20·17 
22·IS 

" 
22·29 • • ~ • e ..'" .. -".:: . 

:~ == :: :: :; 

20·22 22·33 22·23 28·4 32·101 36·405 28·16 40·11 36·15 36-403" 

CODE OF WIRE SIZES * MS number not assigned as yet. Use 97 prefix in place of MS. 

oeE&@OEB @ • 
20 16 12 8 4 o COAXIAL GROUND 

IRON CONSTANTAN 

CURRENT RATING 

Contact Size .................. 20 

Amperes .......................... 10 

16 
22 

12 
41 

8 
73 

4 

135 
o 

245 

Each insert is available with all male or female contacts. Con
tacts are non-rotating with all solder cups aligned for maximum 
wiring speed. Contact sizes correspond in number coding to 
wire sizes. 
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Caps 97 Series . 
Two types of protective (tr.; caps are available for use 
with MS Connectors: 
Cap & Chain - For use 
when MS Connectors are 
not in use. The 9760 is 
made of aluminum with an olive drab chromate conversion seal 
and is available for either receptacles or plugs. To order the 
cap less chain, add the suffix G to the catalog number. 
Disposable Dust Caps - Expendable polyethylene dust caps 
provide added protection to precision built MS Connectors 
during storage or shipment or completed apparatus. 
Automatic Ordering - A disposable cap may be ordered with 
any MS Connector by adding the suffix (288) to the catalog 
number of the connector. ' 

Thermocouples· 97 Series 
For MS Connectors 
Designed to provide a disconnect in thermocouple circuits with-
out the introduction of dissiinilar metals. 

There are six thermocouple insert configurations. Each of 
these utilizes an equal number of iron and constantan contacts. 
However, any MS Connector with size 16 ,contacts may be 
ordered with any of the contacts listed at right. For ease in 
wiring, each thermocouple contact is color coded on the solder 
CUp end of the contact. ' 

MS Fittings Cable Clamps, Adapters 

~ Weatherproof 9767 AN 3420 

AN3057 Cable Clamp - Standard cable clamp, threads onto 
all MS Connectors with threaded back shell. Provides reliable 
sturdy support. Illustration does not show one rubber and two 
fiber washers which seat clamp to connector. 

AUTOMATIC ORDERING - By adding deviation number 
(559) to the MS catalog number, the correct AN3057 cable 
clamp will be shipped with the MS Connector. 

Common MS Deviations 
MS, Connectors are available with minor deviations from stand
ard. Deviations are ordered by adding the deviation suffix 
to the MS part number. Deviation numbers always appear in 
)arenthesis. 
(288) Includes 97-121 dust cap for mating end. 
(417) Plugs only, type W washer cemented. 
(426) Minimum of .00002" gold over .0002/.0003" silver on 

contacts. Use 97 prefix instead of MS. 
(432) No. 16 contact. For use with AMP No. 53 taper pin. 

Use 97 prefix instead of MS. 
(559) AN 3057 cable clamp included with connector. 
(639) Cadmium plate finish wtih clear chromate conversion seal. 

Use 97 prefix instead of MS. 

(866) Contacts with minimum of .00002" gold over. 0002/ .0003" 
silver with tinned solder cups. 

la:t:=rIAMPHENOL 
ORDERING INFORMATION 

C~P_~_ CHAIN DISPOSABLE DUST CAP 
For Engagement On For Mating End 

MS Receptacles Plugs Receptacles Plug 
Connector Size 9760- 9760- 97121· 97121· 

85 -8 ·8P ·208 ·308 
105 ·10 ·10P ·210 ·310 
10SL ·10 ·10P ·210 ·310 
12,125 ·12 , -12P ·212 ·312 
12SL ·12 ·12P ·212 ·312 
14,145 ·14 _ -14P -214 -314 
16,165 -16 -16P -216 -316 
18 -18 -18P -218 -318 
20 -20 -20P -220 -320 
22 -22 -22P ·222 -322 

'24 -24 -24P ·224 -324 
28 -28 -28P -228 ·328 
32 -32 -32P -232 -332 

contacts Description Color Code 

Alumel 94% Nickel, 2.5% Manganese, 2% 
Aluminum, 1 % Silicone, .5% Iron 

Orange 

Constantan 45% to 60% Copper, 40% to 55% Red 
Nickel, 0 to 1.4% Manganese, 
.1% Iron 

Copper 87.5% to 90% Copper, 1.8% to 2.2% Yellow 
Lead, .1 % Iron, .5% Nickel, .5% 
Normal Impurities and balance Zinc 

Iron 84.4% Iron, 2% Sulphur, .4% White 
Silicone, 2% Carbon, 
3.6% Manganese, .6% Phosphor, 
.1 % Copper, .9% Tin 

Chromel 90% Nickel, 10% Chromium Green 

Basic 9767·X - Identical to AN3057 cable clamp, but the rub
ber washer and one of the two fiber washers are replaced with 
a rubber boot. Recommended for applications in which cable is 
subject to considerable flexing. 
9767.X.X Weatherproof Cable Clamp-Same as BASIC 9767-X 
above with addition fo AN3055 reducing adapter. The inside of 
the AN3055 is tapered to the same dimensions of the front end 
of the rubber boot -thus providing a weatherproof seal. 

AN3055 Reducing Adapter - Permits smaller cable clamps to 
be used with MS Connectors. 
AN3420 Bushing - Rubber bushing designed specifically for 
MS3057 A Cable Clamp. Protects wire bundle and unjacketed 
cable from possible damage by a cable clamp. Can also be used 
for a reducing bushing. 
MS3057 A Cable Clamp - For rubber covered c,able or wires 
protected by tubing. Both clamping halves float so cable is 
always centered, affording maximum strain relief. With 
unjacketed cable or, wire bundles without tubing, use corre
sponding AN3420 Bushing. 

MS Potting 
MS Connectors for potting 'are 'available in all connector styles 
except the MS3102. The back shell of the connector is removed 
and replaced with a potting mold retainer ring No. 9755-270-XX. 
(XX indicates connector size.) This describes the, basic (438) 
construction. 
ORDERING INFORMATION 
Since the solid or split back shell is removed from the connector 
shell prior to potting, the A and the B is dropped from the 
part number of an MS potted connector. 

For example: 97-3106-18·llP (596) or 97-3101-14S-4P (438) 
Since the potting construction does not fall under Military 

Specifications unless so indicated under the special marking 
column, the prefix 97 is used. ' 

or 
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89·61 XX·XX (XX) 
and 8S·1XX·XX (XX) Plug 
Assembly with Cap and Chain. 
Mates with 
89·2XX·XX or 89·5XX-XX. 

89·62XX·XX and 
89·2XX-XX Panel 
Receptacle with 
Cap and Chain. 

8S·65XX-XX (XX) 
and 89·5XX·XX 
(XX) Cable 
Receptacle with 
Cap and Chain. 

SEC. 2100 • CONNECTORS 

IB~IAMPHENOL 

Connectors used in Ground Support Equipment must be rugged and reliable - and easy to 
handle under all conditions. Fully meeting these particulars, AMPHENOL's popular 
89 Series GSE connectors are used in many top missile projects. In fact, nearly every basic 
industry around the world depends on these heavy duty connectors. The growing list includes 
agriculture, mining, transportation, petroleum, marine, construction, and basic metals 
production. In short, they're a must wherever a rugged, completely waterproof electrical 
connection is required. 

GSE connectors are completely waterproof and proVide dependable service even when 
submerged in mud, ice or water. An internal rubber gasket in the cable clamp adapter, a 
type "W" washer at the mating faces and another washer used with panel mounting 
receptacles provide assured protection. Shells and cable clamp adapters are machined from 
top quality aluminum bar stock to achieve far greater strength than is possible to obtain 
with die cast methods. 

For rough weather handling, coupling rings are extra-long and heavily grooved. Flats are 
conveniently located for field-servicing with standard' open-end wrenches. Caps and chains 
are standard on all connectors. 

AMPHENOL GSE connectors are available in a large number of standard MS inserts. 
They are interchangeable with AN/MS connectors· with the same shell size and insert 
arrangement. Connectors exceed the water immersion requirements of MIL-C-12520. Inserts 
conform to MIL-C-5015. 

Dimensions (Inches) 

Shell 89-1 89-2 89-$ 
Size Length' Dia. Length Dia. Lenlth' 

22 5U. l'Js', 1'%. 1¥a 5 
28 5U. 2Js'. 1'%. 21/4 5 
32 5J(. 2'Js'. 1'%. 21f:z 5% 

Min. 
C~assis 

Dia. Ho"Di .. 

1~ 12JW 
2% 14", 

2% 2~ 

Panel and 
Polarizing Pin 
Cutout 

Mu. 
~assis Shell 
Tbick. Size 

H. 22 

H. 28 

H. 32 

A B 
+.010 ±.002 
-.000 

1.385 .796 
1.760 .S84 
2.010 1.109 

Insert Availability 
• Includes cable clamp adapter 

Insert No. of Insert No. of Insert No. of Insert No. of 11S8rt 
Number Contacts Number Contacts Number Contacts Number Contacts Number 
22-1 2 22·12 5 22-23 8 28-1 9 28·12 
22·2 3 22·13 5 22-24 6 28-2 14 28-14 
22-3 2 22-14 19 22-25 3 28·3 3 28·15 
22-4 4 22-15 6 22-26 7 28-4 9 28-16 
22·5 6 22·16 9 22-27 9 28·5 5 28·17 
22·6 3 22·17 9 22-28 '7 28·6 3 28·18 
22-7 1 22·18 8 22·29 7 28·7 2 28-19 
22·8 2 22·19 14 22-33 7 28·8 12 28·20 
22·9 3 22-20 9 22·34 5 28-S 12 28·21 
22·10 4 22·21 3 22·36 8 28·10 7 28·22 
22·11 2 22·22 4 22·404 8 28-11 22 28-410 

How to Order· . 89 - 6528 - 15P (07) 105 .:.r= 

I SERIES NUM8ERS I J 
Cadmium Plate 
0.0. Chromate 

I 
For anodized finish 
omit this digit 

CONNECTOR TYPE INSERT NUMBER 
l-Plug Same as for MS CONTACT 
2-Cable Receptacle Connectors, P-P/n Contacts 
S-Cabie Receptacie pages 48·55 S-Socket Contacts 

Cable Clamp Adapters 

Cable Clamp 
Adapter No. 

Will Take 
Cable 0.0. of 

.188 to .250 

.250 tcl-:312 

.313 to"":375 

.375Jo .437 

.438 to .500 

.500"[0--:562 

.563t~625 

Mates With Connector Size 
22 28 32 

x x _X_ .. 
X x x 
x x' ·-X·_-
x x "x-
x x x 
x xx-
x x X-

Cable Clamp 
Adapter No. 

_(11)-_ 
__ (12L_ 

(13) 
(i~)_ 

_J1:~_ 
_ (J~~ 

(17) 

I 
'I 

CABLE CLAMP 
ADAPTER NUMBER 

Use numbers as per. 
CABLE CLAMP 
ADAPTER TABLE, below. 
(Not used for 
panel receptacles.) 

Will Take Mates With Connector Size 
Cable 0.0. of 22 28 32 

r-.,625 to-,687 X ~-I-X,,_ 
/-,688J.LJ!iO x x x 
/-,7 5O.!~,812 .)(- f-,-~-
J-'-~1~87!i X 
r-._8?5..t~-,93L 1--- I-.... ~- 1-1L.... 
J-'-93,~.!~_~000 _,x _ f-'~ -1.000 to 1.062 X 

Clearance between ma~imum cable 0.0. and minimum clamp 1.0, ha. heen a!iowed 

No. of Insert No. of Ins8rt No. of 
, Contacts Number Contacts Number Contacts 

26 
11 
35 
20 
15 
12 
10 
14 
37 

6 
4 

28-833 7 32-9 
28-840 4 32·10 
28-880 3 32'12 
32·1 5 32·13 
32·2 5 32·15 
32·3 9 32-17 
32-4' 14 32·101 
32·5 2 32-102 
32-6 23 32-414 
32-7 35 
32-8 30 

ESTABLISHED DEVIATIONS 

604 Anodfzed aluminum (Dichromate'Seal) 
608 Anodized aluminum (black) 1011 Connector less cap and chain 
563 Gold lated contacts 

699 Hard anodized aiuminum ~oating 
12 Black anodized olive drab enamel 

14 
7 

15 
23 
8 
4 

12 
14 
52 

Other finishes, special insert arrangements, 
contact piatlngs, and accessories are available 
to custom-match GSE connectors to your appllca· 
tion. Ask your local Amphenol Sales Engineer for 
details. 

Cable Clamp WiilTake Mates With Connector Size 
CallIe 0.0. of 22 28 32 Adapte~ No. 

(18) r-h063,!.0 .. 1,,12S ,.L ~-
~=~(!~L 1-~.!.125 _t~ 1,187 ._- ,_X __ 
_(~O)_ !J88 ..t~l,25,O X 
....J2.p_ f-V50.to_1"31~ ~-- -- 1-)( 

(22) 1.313 to 1.375 X 
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217 Series Miniature Environment Resistant Connectors 
This connector offers AMPHENOL's Ultra-Mate® design and uses Poke-Home® contacts. 

DEFLECTlON-£:;:~~~~;;;;;;~ "-==-=+~~ DISC r-

FEATURES: 
• Two Versions. 

1. Both mating faces silicone rubber, MiI-C-26518 
2. Hard dielectric face on plug. MiI-C-38300 

• Complete inter-mateability of both with receptacle 
• Mono-block construction provides complete environmental sealing 
• Cannot mate without assured electrical contact 
• Lightweight, high-strength, impact-extruded aluminum shells 
• Maximum number of contacts within area available 
• Poke-Home contacts can be inserted or removed without disassembling 

connector or disturbing adjacent contacts 
• Both versions have desirable front release contacts. 
• Contacts can be quickly crimped with hand or power tools 
• ~ompletely protel;ts contact pressure-members from environmental or 

handling damage 
• Connectors are mated under tension by dual spring-Ioadad mounting 

assemblies and fixed bushings. 
• Either plug or receptacle may be spring loaded 
• Receptacle mounts on panel, front or rear 

Dimensions (inches) 
.285 OJ". (4 HOLES) STYLE P (PIN INSERn RECEPTACLES 

(~~g~:S) STYLE S (SOCKET INSERT) PLUGS 

.~~I ~~~~ :tll1ID 
t~ .~ ~~. 

217 SERIES ULTRAMATE & MIL·C·26518 RACK & PANEL CONNECTORS 
EMPLOYING MIL·C·26636 (USAF) CRIMP CONTACTS 

Shell A 
STYLE P RECEPTACLES 

B 
STYLE S PLUGS 

C A B C 

Available . Insert Arrangements 
Showing Rear Face of Pin Inserts 
SIZE A SHELL 

102-5IZE NO. 20 CONTACTSL\. 

82-5IZE NO. 20 CONTACTSL\. 
1000IZE NO. 16 CONTACTS 

SIZE B SHELL 

Size :!:.OO5 

A 3.375 
B 1.945 
C 1.516 

5l'.:....sIZE NO. 16 CONTACTS 

33-5IZE NO. 20 CONTACTSL\. 
B-SIZE NO.2 SHIELDED CONTACTS 

:!:.OO4 :!:.005 

3.875 4.296 
2.445 2.866 
2.000 2.421 

26-S'1ZE NO. 16 CONTACTS "18-5IZE NO. 12 CONTACTS 3tjl~~ =3: ~~ mm~~L\. 
"I-SIZE NO.1 SHIELDED CONTACT 

:!:.OO5 :!:.OO4 :!:.OO5 

3.239 3.875 4.296 
1.809 2.445 2.866 
1.380 2.000 2.421 

65-$IZE NO. 20 CONTACTSL\. 
*12-5IZE NO.1 2 CONTACTS 

" No. 1 Shielded contact Is 
Interchangeable with size 
No. 12 contact. 

L\.Avaiiable in closed entry 
hard dielectric "Ultra
mate". 

52-5IZE NO .. 20 CONTACTSll. 
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SEC. 2100 • CONNECTORS 

I~~IAMPHENOL 

217 Series Miniature Environmental Resistant Connectors (CONTINUED) 

Mounting Dimensions 
1.086 1.020 

6)

1076 .148 DIA. 6)1.010 .148 OIA . 
. 144 .144 

~C'SINK 1000 TO ~'SINK 100· TO 

o +m·279 
OIA. TYP 0 < 111.279 

OIA. TYP 

.102R 1 ~~R 1 
.092 TYP. 
TYP. 

r·,.::·639~·-lI-i-_---~~~~S-:g:~EfFfECT • ~ /--Ii PANEL FACE SEAL 

THE PANEL TO PANEL DIMENSIONS SHOWN 
WILL BE REDUCED BY .064 WHEN 
CAPTIVE HARDWARE IS USED. 

tyA.C tuB C 
I • , , 

FLOAT fiXED j~67 MOUNT J~67 MOUNT 
.557 .557 

FIXED BACK 
MOUNTING 

Dimension 
Shell 
Size A B C 

A 3.459 3.393 3.880 
3.449 3.383 3.870 

B 2.030 1.964- """"2.450-
2.020 1.954 2.440 

C 1.585 1.533-2~005-
1.575 1.523 1.995 

Contact Data •. 043 

Max. Curreat AMPHENOL Part Na. MS Part No. 
CDDtact Size Rltial Wire Size Pin Socket Pin Socket 

No. 20 7.5 amps 24·22·20 AWG 48·1595·02 248·136·2001S·02 MS24254·20P MS24255·20S 
No. 16 22 amps 111-16 AWG 48·1825·02 48·100·1600S·02 MS24254·16P MS24255·16S 
No. 12 41 amps 14-12 AWG 48·1827-02 48·121-5-02 MS24254·12P MS24255-12S 
No.1 (shielded)" 

3 amps . . 411-1226-02 48·1227·02 MS27184-22P MS27185-22S Resilient 
Hard Front 3 amps " . - 48·1227·50 - MS27450·22S 

No.2 (shielded)" 
7.5 amps . • " 411-2187-02 48·2188·02 MS27184-20P MS27185·20S . Resilient 

Hard Front 1 amp RG·195/U 48·2187·50 48·2188·50 - -
• Replaces No. 12 power contact. 

Can accommodate cables· RGI79/U, RGI79A1U, RGI87/U, RGI88/U and RG1611U as well as shielded contacts. 
Cables RGI95/U, RG17B/U, RG178A1U and RGI96/U can also be accommodated with modification to shielded 
contacts • 

•• Cable MIL-t:·27500KIN6 (Extruded) or 22 AWG per MIL·C·7078 type II . 
••• Cable MIL·C·27500KIN6; 20KIN6; 18KIN6 (Extruded) or 22, 20, 18 AWG per MIL·C·7078 type II. 

How to Order: nie part numering system has been set up to provide a complete and exact description through the part number. 
To find the AMPHENOL part number to order, put together the four groups of· digits and letters that specify the particular 
217 Series connector you want, as per the following example. 

217 - 24 C - A 077 S - 10 

~ 
.-

I 
r-

I SERIES DESIGNATIDN 217· COMPONENTS INCLUDED 
0 Plug or Receptacle Connector with contacts and 

spare sealing plugs. 

SHELL AND CONTACT TYPE 1 Plug or Receptacle Connector without contacts. 
Use number in appropriate column below. 2 Connector with captive retainer and spring mount· 

Socket Contacts Pin Contacts Number of Ing assemblies assembled to connector without 
(Plug) (Receptacle) Contacts contacts. 

3 Same as 2 except with contacts Included, pack· 20 21 102 aged separately. 
22 23 92 4 Connector without contacts with retainer nuts 24 25 77 (aluminum~(MS' fixed bushing! packaged separately. 
28 29 52 5 Same as 4 except with contacts included, pack· 30 31 26 aged separately. 
32 33 18 6 Connector, without contacts, with ~rlng loaded 48 49 50 '-- mounting assembly (MS'·) package separately. 
50 51 42 7 Same as 6 except with contacts included, pack· 54 55 41 aged separately. 

• Connector without contacts with retainer nuts 
(stainless) (MS· fixed bushing) packaged separately. 

INSERT CONSTRUCTION 9 Same as 8 except with contacts Included, pack· 
C-Closed Entry, Hard Dielectric, Ultra·Mate aged separately. 
R-Resilient Front • Fixed Bushing, 

MSNo. AMPHENOL No. 

SHELL SIZE - A, B I MS 24700·1 217·537 !set of 4l !aIUmlnUm) 
I MS 24700·2 217·955 Set of 4 stainless) 

•• Spring Loaded Mountln, AsSembly, . 
MS 24695-1 217·67 !A Size~ ~set of 4\ 

TOTAL NUMBER OF CONTACTS MS 24695·2 217-679 B Size Set of 4 
No.1 No.2 

#20 #16 #12 Shle.lded Shielded 
102 102 SHELL FINISH 
092 82 10 1 MIL·C·26518 hard coat anodize on front of shell, 
077 65 12 '-- gold Iridite on flange and on grommet ferrule 
052 52 5 Gold I ridite 
026 26 6 Black Anodize 
018 18 
042 33 9 
041 36 4 1 TYPE OF CONTACT 
050 50 P-Pln ~ocket 

eem/1971 See YELLOW SECTION for Local Offices, Phones Conn. Pg. 26 2585 



(B:::=IAMPHENOL 

94 Series Poke-Home Rectangular Connectors 

Offers both standard and/or shielded contacts 

FEATURES: 
• Both· solder and crimp type available • Crimp contacts are silnic bronze, gOld-over-silver plating 
• All shielded contacts are solder type 
• Solder pockets recessed in dielectric body; protective 

sleeving unnecessary 

• Solder contacts: pin are "half-hard" brass, socket are brass 
alloy, both gOld-over-silver plating 

• Female contacts are hooded . 
• Shells are aluminum, cadmium plated, chromate treated 

• Hard insert, fibre filled diallyl phthalate 
Resilient insert, silicone rubber 

Ordering Information Connectors with Both Standard and Shielded Contacts 
AMPHENOL Part Number 

Plug Recectacle N umber of Contacts Dimensions (Inches) With socket Wit pin 
8Mu contacts contacts #16 #20 Shielded A 

94-11320 94-21320 2 13 - 1.000 1.217 
94-32530 94-42530 3 25 - 1.281 1.498 

2 
94-31722 94-41722 2 17 RG-58/U 1.281 1.498 

8 : 
94-52548 94-62548 4 25 RG-180/U 1.921 2.144 
94-55940 94-65940 4 59 - 1.921 2.144 

2 
94-54352 94-64352 5 43 RG-58/U 1.921 2.144 

DEVIATIONS (Use no more than one suffix on anyone part number) 
To order crimp contacts, add the suffix -1 to the standard part number 
To order connectors for use with hood and cable 
.clamp assemblies*, add one of the following· suf
fixes, as applicable, to the standard part number: 
·-11 With solder contacts but less hood and clamp 

assembly . 
·12 With crimp contacts but less hooci and clamp 

assembly 
-13 With solder contacts with hood and clamp 

assembly 
·14 With crimp contacts with hood and clamp 

assembly 
-23 With solder contacts and cable clamp mounting 

assembly 94-520 
·24 With crimp contacts and cable clamp mounting 

assembly 94-520 
*Note: When cable clamps are used, the center 
tap,ped hole on the flange of the connector must be 
drilled out. 

Insert Arrangements (Face View) 

To order connectors for use with RG-195lU cable, 
add one of the following suffixes, as applicable, to 
the standard part number: 
-25 Solder contacts 
-26 Crimp contacts 
-27 Solder contacts but less hood and cable clamp 

assembly 
·28 Crimp contacts but less hood and cable clamp 

assembly 
-29 Solder contactS with hood and cable clamp 

assembly 
·30 Crimp contacts with hood and cable clamp 

assembly 
·31 Solder contacts and cable clamp mounting 

assembly 94-520 
·32 Crimp contacts and cable clamp mounting 

assembly 94-520 

NO. 4·40 
TAPPED HOLES 

1-.722 -.4 
,I .784. I 

PANEL :', r"J,- PANEL 
~. , 

94·11320 and 94-21320 

94·32530 and 94-42530 94-31722 and 94-41722 

. 94-52548 and 94·62548 94-55940 and. 94·65940 94-54352 and 94-64352 

2586 Conn. Pg. 27 PAGES: 1-988 (Vol. 1) ... 989~2008 (Vol. 2) 
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SEC. 2100 • CONNECTORS 

94 Series Poke Home Rectangular Connectors (CONTINUED) 

Ordering Information Part numbering for the 94 Series is descriptive. Here is the basic system. 

SERIES NUMBER 
1 Shell size (Plug) using socket contacts 
2 Shell size (Receptacle) using pin contacts 
3 Shell size (Plug) using socket contacts 
4 Shell size (Receptacle) using pin contacts 
5 Shell size (Plug) using socket contacts 
6 Shell size (Receptacle) using pin contacts 

Number of size 20 contacts 

Ordering Information 
Connectors with 
Shielded Contacts Only 

94 - x xx - _x -' - t : ______________ -, 
~ Number of size 16 contacts 

NO. 4-40 
TAPPED HOLES 

I Number of shielded contacts 

Deviation for crimp type contacts (shielded not 
included). Any other number In this position signi
fies a deviation from the standard connector. 

INSERT ARRANGEMENTS 
14 Shielded Contacts 
Terminates RG-58/U 

94-50014·5 and 94-60014 

DIMENSIONS: 
NO. 4-40 

TAPPED HOLES 
or RG-159/U Cable A-l-.92l", B-2.144" 

To order connectors for RG-5B/D cable, use the following numbers: 
94-50014-5 Plug 
94-50014-8 Plug less hood and cable clamp but center hole drilled 

out 
-9 Plug with hood and cable clamp and center hole drilled 

out .. 
-10 Plug with cable clamp and mounting assembly 94-520 

94-60014-5 Receptacle 
94-60014-8 Receptacle less hood and cable clamp but center hole 

drilled out 
-9 Receptacle with hood and cable clamp and center hole 

drilled out 
·10 Receptacle with cable clamp mounting assembly 94-520 

To order connectors for RG·195/U cable, use the following numbers: 
94-50014-6 Plug 
94-50014-11 Plug less hood and cable clamp assembly but center hole 

drilled out 
-12 Plug with hood and cable clamp assembly with center hole 

. drilled out 
-13 Plug with cable clamp mounting assembly 94-520 

94-60014-7 . Receptacle 
94-60014-11 Receptacle less hood and cable clamp assembly but hole 

drilled out 
·12 Receptacle with hood and cable clamp assembly with hole 

drilled out 
·13 Receptacle with cable clamp mounting assembly 94-520 

Note: When cable clamps are used, the center tapped hole on the flange of the connector must be drilled out. 

213 Series ARINC 
Amphenol 213 Series Rack and Panel connectors feature inter-
II\ateability with other ARINC connectors, Crimp Poke-Home 
front release contacts, and a complete environmental seal to 
reduce failure and provide extra safety margins. 

A. Receptacle shell 
B. Bonded monoblock 

construction 
C. Resilient inserts 
D. Plug shell 
E. Environmental 

sealing grommet 
F. Pin contact 
G. Socket contact 
H. Contact retention clir 
I. Polarizing key 

eem 1971 See 



213 Series ARINC (Continued) 

.l20DIA. 
TYP. ·1251~ J REF. 

.897 
MAX. 

'I~~IAMPHENOL 

1-.031 REF. 
I WfSOCKET 

CONTACTS 

Insert Arrangements 
Showing Front Face 
of Pin Insert 

~o 0 0 0 0 0 0 0 ~ 
qooooooaoo 
000000000 

0000000000 
000000000 

0000000000 

raoooo 0 0 0 0 0 oooo~ 
oOooooooooooooooooooooooc 

ARRANGEMENT #51 
57 #20 Contact. 

ARRANGEMENT #87 
64 #20 Contact • 
3 "'16 Contacts 

Standard Size Double Receptacle Standard Size Double Plug 
oOooooooooooooooooooooooc 

1E1.625~ MAX. 

1 1.395 I r- MAX. 

[fjj~J 
.12511- ~ REF. ~ .897 _ 

MAX. ~ 

How to Order: 

SERIES 

NUMBER OF PADS 
1 2 

SMELL STYLE 
P-Plu, \ R-Receptacle 

INSERT CONlIIiURATION 

Standa~d Sizi Sin,l. Receptacle Standard Size Single Plug 
57 67 

ACCESSORIES 
All series are complimented by a complete selection of cable 
restraints, caps and chains, dust covers, potting molds where 
applicable, dummy receptacles, right angle adapters and sup
ports, and tools. 

Contact your nearest Sales Office for further information. 

Cable Cap & Protective Dummy Ril1ltA~e 
Series Patting Clamps Chains Caps Receptacle Suppa Adapters 
AN/MS (438)Const. 5 types 4 types 2 types Yes Yes Yes 

48 No 1 type 2 types No Yes Yes TeS 
67 Yes 1 type 1 type No No No No 
69 No Yes No No ----=---No --No- Na 
89 No Yes Yes Yes No No Yes 

348 Yes 1 type '2 types Yes Yes Yes Yes 
165 Yes Built-In No Yes No No No 
182 No No No Yes No No No 
217 No No No Yes No No No 
94 No 2 types No No No No No 

213 No No No No No No No 
115 Yes No No No No No No 
270 No Yes No No No No No 
246 Yes Yes No No No No No 
208 Yes Yes No No No No No 
238 Yes Yes No No No No No 

HERMEtlCS 
Wide Variety 

AMPHENOL offers 5 different series of hermetic receptacles, 
each with a number of receptacles of different types, sizes, and 
contact configurations. 

High Strength Compression-Glass Seals 
Glass has tremelldous instrinsic strength and can take great 

effect, the glass is cast within the shell. However, the glass 
hardens first, then the metal. The metal shrinks into the glass 
and prestresses it. This gives the glass great strength. 

Because the steel and glass have different coefficients of 
expansion the seal remains strong and tight over a wide tempera
ture range. Because most AMPHENOL hermetic receptacles 
use a single glass insulator for all the contacts in the receptacle 
(instead of a separate bead for each contact), AMPHENOL 
hermetics are unusually strong and leak-proof; Depending on 
insert size and mounting, they can withstand pressures up to 
500 psi or more. 

Less than .01 Micron Leakage Rate 
AM PHENOL guarantees less than .01 micron cubic· foot leak
age per hour on its 48 Series hermetic receptacles. This perform
ance is 100 times as good as the industry standard of 1 micron 
cubit foot per hour. On most of its other series hermetics, 
AMPHENOL guarantees less than .1 micron cubic foot per 
hour - 10 times as good as the standard. 

AMPHENOL hermetic receptacles maintain their high per
formance under extremes of temperature, humidity, pressure, 
thermal and physical shock, 'vibration, and corrosive atmospheres. 

Immediate Delivery 
AMPHENOL maintains large shelf stocks of the most popular 
types and sizes of hermetic receptacles and can fill most orders 
right away. 

Hermetics available as shown 

Insert 
ND. of Shell No. of Contacts Arran~ements 

Hemetic . Mates With Sizes Available Available Avadable 

172 AN/MS 11 1 to 48 40 
48 48 6 2 to 55 28 
67 67 2 3to48 12 

182 165 2 5to24 7 

348 348 8 4 to 155 Consult 
Factory 

stress if its surface weakness is counteracted. This is done by See page 12 for 182 Series Hermetlcs 

prestressing. The glass preform is put into the steel shell and the Consult your nea'rest AMPHENOL Sales Office 
assembly heated until the glass flows. It is then cooled and, in for detailed information. 
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SEC. 2100 • CONNECTORS 

Poke-Home Contacts and Tool Applications 
48 Series and 217 Series 

, 
crim~n~ Taal it Rema,al TaDl 

Cantaet AMPHENOL Part Na. MS Part Na. Turret Head Cantact Crimp law Standard Ultra-Mate 
Size Pin Sacket Pin Sacket Assembl, Lacatar SeHinIDi •. Insertian Taal Cannectar Cannectar 

#20 48-1595.02 ~8-100-2000S.o2 MS24254-20P MS24255-20S 294-293 Included 294-88 294-89 294-203 
Infor- (MS24256A20) (MS24256R20) (MS24256RH20) 

~8-100.1600S-02 
mation 294-96 294-97 294-180 #16 48-1825.02 MS24254-16P MS24255-16S 294-293 Included on (MS24256A16) (MS24256R16) (MS24256RH16) Data 

#12 48-1827-02 ' 48-1215.02 MS24254-12P MS24255-12S 294-293 Included Plate 294-72 294-73 294-183 
(MS24256A12) (MS24256R12) 

SHIELDED CONTACTS 
Camct Crimp Taals Center Caatact (Ampheaal Nos.) 
Pin ar Outer Ferrule 

DrawiDi Shielded Contact Sackets Tool Nest BushiDi Crimp SeHine Crillp Taal· Callie Applicatian 

48-1226.02 P 
#22 AWG per MIL-C-7078, Type II 

294-289 294-1631 #3 294-529 and MIL-C-27500-22 Kin6 
48-1227.02, S RG·174/ U, -188/ U 1 48-1227-50 S 

#1 Shielded #1 294-529 RG-161/U;-:i79!U, ·179A/U, -187/U 
48-1226-57 P 294-289 294-1631 #1 294-528 Raychem 9530Al1 48-1227-57 S 

2 48-1226-51, -54 P 294-289 294-1631 #1 294-528 RG-180/ U, -180A! U, -180B/ U, -195/ U #1 Shielded 48-1227-51, -54, -56 S 
3 48-1226-55, P 294-289 294-1631 #1 294-529 RG-178/ U, -178A! U, -178B/ U, -196/ U #1 Shielded 48·1227-55 S 

48-2187.02 P #18, 20, 22 AWG per MIL-C-7078, 

4 48-2188-02 S 294-289 294-1630 #1 294-528 Type" and MIL-C-27500-18, -20, ·22 
Kin6 Extruded Jacket 

#2 Shielded 48·2187-50, -51 P 
48-2188-50, -51, ·53, -54 S 294-289 294-1630 #1 294-528 RG-180/ U, ·180A! U, -180B/ U, -195/ U 

5 48-2187·52 P 294-289 294-1630 #1 294-530 RG-59/ U and 21-541 #2 Shielded 48-2188-52 8 . Includes Hex Ole Set 

67 Series 
AMPHENOL Part Na. Insertian 

Contact Crimp liw and Rema,al 
CaahctSize Pin Sacket Crimping Taal Lacatar SeHiDI Taal 

#20 67-1890-XX 67·1772 294~l166 294-1081 .031·.041 294-152 
#20 1S-313-XX 175-257-XX 294-1166 294-1081 .031·.041 294-193 

69 Series 
#12 69-1115-XX 69-UOO-XX I I Info on 

294-40 
69-l120-XX 69-l105-XX 294-293 Included #16 & 168 69-l125-XX 69-1110-XX Data Plate 294-39 

Coax 69-14500 69·14501 Center Contact Soldered. Outer Ferrule Crimped With 294-531 294-71 

94 Series 
AMPHENOL Part Na. Canhct Crillp law InsertiaD Rema,al 

Cantact Size Pin Sacket Crlmpinl Taal Lacatar SeHiDi Taal Taal 
#20 94-61t6-02 94-688.02 294·1166 294-1169 .031/.041 Not Req'd. 294-58 
#20 94-741-XX 175-098-XX 294-1166 294-l169 .031/.041 Not Req'd. 294-58 
#20 94-556 94-570 294-1166 294-1169 .031/.041 Not Req'd. 294-58 
#16 94-557 94-572 294-1166 294-1170 .041/.053 Not Req'd. 294-48 
#16 94-683-02 94-685-02 294-1166 294-1170 .041/.053 Not Req'd. 294-48 
#16 94-742-XX 175-lOl-XX 294-1166 294-1170 .041/.053 Not Req'd. 294-48 

115 Series 
AMPHENOL Part No. Cantact Crimp law Insertlan Remanl 

Cantact Size Pin Sacket Crimpinl Taal Lacatar SeHiDi Taal Taal 
#20 N/A 115-2234 294-1166 294-1469 .044/.054 Not Req'd. Not Req'd. 
#22 N/A 175-272-02 294-1166 284-1385 .041/.053 294-245 294·225 

eem/1971 See YELLOW SECTION for Ll!cal Offices, Phones Conn, Pg, 30 2589 
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Poke-Home Contacts and Tool Applications 
213 Series 

(Continued) 

Co.tact Crimp Too. 

#20 294·1166 
#16 294-1166 

#20t 294·1166 

246 Series 
AMPIIENOL Part No. 

Co.tHt Sizl Pin Sicket 

#16 246·12600-16OOQ.XX 246·12800·16000·XX 

#12 246-12600-12000-XX 246-12800·12000-XX 

#8 246·12600-08000-XX 246·12800-08000·XX 

#4 246·12600-04000-XX 246·12800·0400Q·XX 

#0 246·12600-01000-XX 246·12800·01000·XX 

270 Series 
#20 270-101·20000·XX 270·100·200O-XX 
#16 270-101·16000·XX 270·100·160O-XX 
#12 270-101·12000-XX 270·100·1200-XX 

#8 270-101·080DO·XX 270·100-0800-XX 

348 Series (Power Contacts) 
12·12 348-100-1200P·XX 348-100-1200S.XX or 

348·100-1203S·XX (Long) 
16·16 348·100·1600P·XX 348·100-1600S·XX or 

348-100-1603S·XX (Long) 
20-20 348·100-2000P·XX 348·100-2000S·XX or 

348-100-2003S·XX (Long) 
23·22 348·1DO-2202P·XX 348-100·2201S·XX or 

348·100-2203S·XX (Long) 
23·28 348·1DO-5047P·XX 348·100·5047S·XX or 

348·100·5048S·XX (Long) 

348 Series (Shielded Contacts) 
AMPHENOL Part No. 

Coatlct Size Pin Socket 

All Size 12 
Shielded 348·1DO-60XXP·XX 348·100·60XXS·XX 
Contact 

All Size 16 
Shielded 348-100-6010P·XX 348·100-6010S·XX 
Contact 348·IDO-6011S·XX 

294·126 

Po.monlr 'nsertion Remlnl 

294-1169 294-279 294-280 
294-1170 294-192 294-219 

(MS90455·l) (MS·90456-l) 
294·1762 294·279 294-296 

t Contact Body smaller than regular #20 contact. 

Comet cri:JaW Insertio. Removil 
Crlmpi_gToo' Llcltor Sing Tio. . TI.I 

294-293 Included See Data Plate 294-192 294-219 
(MS9Q455·11 IMS90456:l) 

294-293 Included See Data Plate 294·229 294-230 
(MS90455·21 (MS90456·2) 

Pica #400B Pica Die Assy. Pica Locator 294·237 294-240 
#414DA·8N #4066·2 (MS90455·3) (MS90456-3) 

Pico #400B Pica Die Assy. Pica Locator 294-236 294-239 
#414DA-4N #4066·1 (MS90455-41 (MS90456-41 

Pilla #4OOB Pica Die Assy. Pica Locator 294-235 294·24l 
#414DA·"O"N #4066 (MS90455·5) (MS90456-5) 

294·1166 294·1640 .037/.046 294·25 294-26 
294-1166 294-1641 .047/.055 294-63 294·105 
294·1166 294·1654 .060/.068 294-64 294·106 

294·1802 
294·519 !Die Assembly) 

294·1803 Fixed 294-104 294-107 
(Contact Locator) 

294·1462 294-1722-01 294-33 294-34 (Pin)* 
or 294-1718 or 294·1722-02 See (MS3323·12) 294-35 (Skt.J* 

294·1462 294-1722-01 D1ta Plate 294·30 294-31 (Pin)* 
or 294·1718 or 294·1722·02 nfo. on (MS3323·16) 294-32 (Skt.J* 

294-1462 294-1722-01 Turret Head 294·27 294·28 (Pinl* 
or 294-l718 or 294·1722·02 (MS3323·20) 294-29 (Skt.J* 

294-268 294·1551·01 See 294·278 294-286 (Pin)* 
or 294-297 or 294-1551·02 Data Plate (MS3323·22) 294-287 (Skt.l* 

294-268 294·1551·01 Info. on 294·278 294-286 (Pin)* 
or 294·297 or 294·1551-02 Locator (MS3323·22) 294-287 (Skt.l* 

• Note, 294-28 (MS3342·20) 294·29 (MS3344-20) 294·31 (MS3342·16) 294-32 (MS3344-16) 
294-34 (MS3342·12) 294-35 (MS3344-12) 294-286 (MS3342·23) 294·287 (MS3344·23) 

Crimp Toal (lac lades Center Collaet Tools 'Isartio. RemIY11 
Hlx Die Set) Crimp '.01 Contact Lanter Too. Too' 

294-34 (Pin) 
294·525 294-297 294·1816-01 294·33 (MS3342·12) 

(MS3323·12) 294-35 (SkU 
MS3344-12) 
294·31 (Pin) 

294-532 294·297 294-1816-01 294·30 (MS3342·16) 
(MS3323·16) 294·32 (Skt.l 

(MS3344·1~ --294·279 

294·287 ----..-
294·280 

- 294·278 
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SDGKET·SDWTIDNS 
___ PLUB' 

BARNES has the largest selection of sockets for I.C., MSI, 
LSI and Transistors in the industry ... PLUS the world's most 
complete line of carriers I contactors and breadboards! 

DIP SOCKETS ••• 
For testing, aging, burn-in and breadboarding_ 
Features easy loading, long, reliable life with no 
lead deformation. 

DIP CARRIERS/CONTACTORS ••• 
For device protection during shipment, testing 
and manual or automatic handling. Provides uni
form geometry and polarization protection for all 
package sizes and types_ 

DIP PRODUCTION SOCKETS ••• 
For high density production mounting of I.C.'s. 
Features low body profile, available in wire-wrap 
or solder tab terminals, temperatures to 150°C_ 

FLAT PACK SOCKETS ••• 
For testing, aging, burn-in, breadboarding and 
production mounting. Features fast, one-hand 
loading and unloading, and positive lead separa· 
tion with no deformation. 

FLAT PACK CARRIERS/CONTACTORS ••• 
For device protection during shipment, testing 
and manual or automatic handling. Provides uni· 
form geometry and polarization protection for all 
package sizes and types. 

BREADBOARDS ••• 

TO SOCKETS, CARRIERS/CONTACTORS ••• 
For testing, aging, burn-in and breadboarding 
••• and for device protection during shipment, 
testing and handling for all sizes and pin con
figurations. 

TRANSISTOR SOCKETS ••• 
For testing, aging, burn-in, breadboarding and 
production mounting. Features easy insertion, 
excellent electrical characteristics and low profile 
for high density production mountiag, as well as 
wide temperature range capability. 

For more information about socket solu· 
tionsl!lus the world's most complete line of 
caniers, contactors and breadboards, write 
for a comprehensive BARNES catalog. 

For high temperature circuit design, environmental test
ing, aging and burn-in for Dual·in·Line, Rat Pack and 
TO style I.C. packages. Available with 5 to 75 device 
positions per board with card receptacle edge connector. 

barnes 
, CORPORATION 

" 
LANSDOWNE, PA. 19050 • 215/MA 2·1525 

TWX: 510/669·9977 

BARNES' complete line also includes Spring Sockets, Op·Amp Sockets, Modular Test Sockets, Relay Sockets, TH·Da? Test Handler Series, Universal Mating Connector System 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2591 
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BERG ELECTRONICS, INC 

.025" SQUARE POSTS FOR DISCONNECT 
AND WIRE.;WRAPPING APPLICATIONS 

'8ergPost ':025" SQ. PIN AND FERRULE ASSEMBLIES 
The BergPost system provides a fast, reliable method for setting .025" 
square pins in circuitboards. 

l1ergPost .025" square posts are designed for staking in .049" ± .002" 
holes spaced .100" by .100" minimum grid. The BergPost itself is a 
solder-bonded pin and ferrule assembly manufactured from rolled, square 
wire with four smooth, flat sides. They are ideal for wire-wrapping because 
perpendicularity, corner radii and P9st's end shape are within usually 
recommended specifications. . 

BergPost ferrules are designed for staking in Xl' board. They are 
smoothly tapered to pass through pre-drilled circuit boards without 
damaging the board or its foil on either side. The ferrule expands into 
the hole wall when staked to securely retain post without damage to 
hole wall. 

~5 
..,----;".1 Sq. 

L liJ·095 

.045 I
Di8. 

MATERIALS: Post: rolled phosphor bronze, % hard. 
Ferrule and Carrying Strip: Pre-solder~oated brass. 

PART NUMBERS, for BergPost assemblies 12,500 per reel. 

.248 .. 365 .055 47337 47357 

.248 .550 .240 47349 

.328 .445 .055 47330 

.343 .460 .055 47350 

.400 .502 .040 47762 47340 

.400 .782 .320 47342 

.468 .585 .055 47359 

.505 .960 .393 

.540 .642 .040 47341 

.540 .912 .320 4780a 47343 

.578 .695 .055 47331 

.578 .880 .240 47338 

.578 1.210 .570 47334 

.578 1.400 .760 47335 

.593 .710 .055 47351 

.593 .895 .240 47358 

.593 1.240 .585 47354 

.593 1.430 .715 47355 

.603 1.000 .335 47799 

fLlP·D3P'M Ie Mounting 

47317 

47310 

47344 
47346 

47600 
47345 
47347 

47311 
47318 
47314 
47315 

47319 

BergPost assemblies can be used in a variety of specialized configurations 
for IC mounting. The FLlp·DIPTM method is a low-cost interconnection 
with free access to IC legs for soldering and wrapped-wire terminations. 
For complete details and specifications contact your local Berg Sales Engineer 
or request catalol section #105. 

BergPost pantograph machine stakes up to 3,500 posts per hOUf.· A 
numerically-controlled version inserts and stakes up to 10,000 per hour. 

8e rg Pin T~LTERNATE DESIGN ALLOWS 

GREATER CIRCUIT PATH AREA BETWEEN HOLES ..•. 
The BergPin terminals require only .032" ± .003" holes on .1 00" centers 
for applications that preclude drilling the .049" hole needed for 
BergPost assemblies. The .025" square pins are held in plain brass 
ferrules on a reeled carrier strip. 

The pins have a star-like deformation near the bottom. When the 
BergPin staker removes a pin from its ferrule and inserts it into a 
circuitboard, the rays of the star bite into the board and retain the pin. 
Subsequent flow soldering completes the electrical and mechanical bond. 
High-rate staking machines and tooling produce the same high quality 
of pin alignment and perpendicularity as with the BergPost design. 

PART NUMBERS 

.305 .035 .400 50 u-in. Gold 47321 

.335 .035 .430 50 u-in. Gold 47329 

.270 .040 .370 30 u-in. Gold 47772 

.375 .040 .475 30 u-in. Gold 47773 

.470 .040 .570 30 u-in. Gold 47774 

.620 .040 .720 30 u-in. Gold 47775 

.295 .040 .400 30 u-in. Gold 47781 

.375 .040 .475 50 u-in. Soft Gold 47882 

.470 .040 .570 50 u-in. Soft Gold 47883 

.270 .040 .370 50 u-in. Soft Gold 47881 

.438 .412 .912 30 u-in. Gold 75059-001 

.640 .308 1.0lD 50 u-in. Gold 75059-2 

.320 .375 .758 30 u-in. Gold 75059-3 

.320 .628 1.0lD 50 u-in. Gold 75059-4 

.320 .628 1.010 30 u-in. Gold 75059-5 

.535 .360 1.020 30 u-in. Gold 75059-7 

.240 .608 .910 30 u-in. Gold 75059-9 

.290 .190 .542 30 u-in. Gold 75059-10 

.290 .420 .772 30 u-in. Gold 75059-11 

.500 .302 .864 50 u-in. Gold 75059-12 

.315 .400 .777 30 u-in. Gold 75059-13 

.0258a: 

~ ~ l{J Section A-A 
< • Showing 

, Retention Area 

Copyright © .1971, by Berg Electronics, hie. 

NEW CUMBERLAND, PA. 17070 • PHONE (717) 938-6711 • TWX 510·650-3538 • IN EUROPE: 's-HERTOGENBOSCH, NETHERLANDS. PHONE 041OCJ.23.432 • TWX 50536 
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BERG ELECTRONICS, INC 

CRIMp·TO·WIRE RECEPTACLE TO 
MATE WITH .025" SQUARE POSTS 

BERG PV'M and Mini.Pv RECEPTACLES FEATURE DUAL·METAL DESIGN 
BERG PV RECEPTACLE 
Two·part design of a disconnect for .025" sq. posts eliminates compro· 
mises in materials selection to provide optimum physical and electrical 
properties. Separate spring element applies a repeatable normal force to 
the male post for maximum multiple·cycle life. For .125" grid or greater. 

MINI·PV RECEPTACLE 
This smaller version of the PV is designed for interconnection with .025" 
sq: posts on .100" grid spacing. The Mini·PV receptacle is of similar two· 
piece design for lasting retention after repeated disconnects. 
Choice of BERGgold gold plating, '40 or 75 microinches thick over 50 
microinches nickel plating, or BERGflo 60-40 electro·deposited solder 
precoat, 100 microinches minimum. 

PY 

Section 
A·A 

I"t·_,,: 1'" ~ 
(} lEt ~ 

~'" 1-' r' V 
~j'::: V\ 

'--r~ LA 

'-I-- .150 --j .460 C)" I 
Section ff2:23D: : _ 

A·A 

MINI·PY 

~·"'i r' ~~ 
• 057 rt!J J!1=CD ~ 
.- LA 

PV RECEPTACLE PART NUMBERS 

Finish: 
Gold, 40 u·in. over Ni 46227 46225 47387 

51 Gold, 75 u·in. over Ni 46229 46224 47418 .. .. BERGflo so Ider 46582 47391 46581 .... 
Finish: 

a. Gold, 40 iI·in. ovei' Ni 46226 46221 46223 
~ Gold, 75 u·in. over Ni 46228 46220 46222 

BERGflo solder coat 47736 47388 46580 

MINI·PV RECEPTACLE PART NUMBERS 

Finish: 
Gold, 40 u·in. over Ni .. 
Gold, 75 u·in. over Ni 48014 .. .. .. BERGflo solder coat .... 

Finish: 
a. Gold, 40 u·in. over Ni :s 
II> Gold, 75 u-in. over Ni 

BERGflo solder 

APPLICATION TOOLING 
Sturdy hand tool duplicates the quality of crimp obtained with the bench 
machine. The tool features a positive ratchet that does not release until 
full crimping pressure is applied to a terminal. 
Bench machine rate: 1500 terminations per hour. 

HAND TOOL - PART NUMBERS 

~~~~ 

Models HT·73 and HT·49 ~ 
........... ' have adjustable Insulation • 

crimp feature • 

46237 46235 47384 
46239 46234 47419 
46592 47392 46591 

46236 46231 46233 46246 46241 46243 
46238 46230 46232 46248 46240 46242 

47389 46590 47738 47390 46600 

47742 47711 47744 
48013 47705 
47748 47714 47751 

47457 47439 47565 47456 47437 47564 
47784 47216 47212 47883 
47445 47217 47649 47446 

Nate: A stackable version of the Mlnl-Pv Is available for terminating twa connectors to a single post. 
For complete details and specifications contact your local Bera Sales Engineer or request catalog sections #101 and #102. 

NEW CUMBERLAND, PA. 17070 • PHONE (717) 938·6711 • TWX 510-850-3538 .' IN EUROPE, 's·HERTOGEN80SCH, NETHERLANDS • PHONE 04100-23432 '. TWX 50536, 
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BERG ELECTRONICS. INC 

CARD CONNECTORS AND MULTIPLE CONTACT 
HOUSINGS FOR .025" SQUARE POSTS 

BERG Pv™Card Connectors 
MATE WITH .025" SQ. POSTS ON .100" OR .150" GRID 
The PV Card Connector features low contact resistance, high-retenfion 
qualities, and exceptional cycle life. Adaptable to both horizontal and 
vertical mounting, these connectors utilize the same dual-metal contact 
design used in Berg PV terminals. 

Berg Card Connectors are available in single- or double-row configura
tions. For example, the Card Connector for .100" spacing accepts 8 
through 55 terminations in a single-row mounting or up to 110 in 
double-row. Housings for .190" accept 8 through 40 terminations in a 
single row or 16 through 80 in double~row. 

CONNECTOR ASSEMBLIES 
All BergPost pins on true center of basic dimension 
within .012" dia. 
1. Card connector to mate to .025" ± .001" square 

or round BergPost pins. 

MATERIALS 
Housing-Choice of Diallyl Phthalate (Green) or Phenolic (Black). Ter
minal body-~-hard brass, plated 40 micro-inches gold over nickel. 
Terminal spring-Beryllium copper #25, heat-treated and gold-plated. 

2. Suggested BergPost pin length for card connector 
mounting is .330" ,± .025". CONNECTOR SPACING - .100" SPACING CONNECTOR ASSEMBLIES - .150" SPACING 

-. .100 or .150 Basic 

Ri[l(][lJ~ .o~~ 
U U - U • ."41~_ U ·~Il 

Stand off 

DUID~~:ili ~9~ 
U U • US~;ffU ~rI 

fl£llf·c;;.;:.=;:,:-I-' 
.060 j-,.. ~ , nn. ~±.002.J' .060 

ptrli~2::8 , .:..L = .. ",="","'NE 

J .0~802 ~ l .~I'" 
.06_" ~if:u:~ .060 ~::re.~~::" I 

t--'-__ -'-'A B 
Center to Center Distance 

Non-Accumulative Ref. 

Recommended Grid Hole Mounting Pattern for PC Boards 

Center to Center Distance 
Non·Accumulatlve Ref. 

For complete details and specifications contact your local Berg Sales Engineer or request catalog section #112. 

BERG latch Housings MATE WITH .025" SQUARE POSTS 

For Mini-PV connections, Berg offers a specialized latch housing. This 
connector allows simultaneous termination of as many as 72 Mini-PV 
terminated conductors and is available in customized versions upon 
request. The latch housing features a lock-tab terminal-retaining device 
which permits easy loading and provides positive retention of terminal 
in housing. Available in. single- or double-row configurations for .100" 
center-to-center spacing. 

Additional designs are available for mating' BergPost terminals on .125" 
and .150" grids with Mini-PV and PV receptacles. 

For complete details and specifications contact your local Berg Sales Engineer or request catalog sections #101 and #102. 

SPECIAL CONNECTORS FOR SHIELDED AND UNSHIELDED, ROUND CONDUCTOR CABLES 
Berg supplies terminated flat cable assemblies using PV or Mini-PV 
receptacles and precision molded housings. Berg's automated stripping 
and crimping equipment is designed for shielded cable with conductor 
spacing of .050", .100" and .125". Unshielded, round-wire flat cables 

with conductor spacing of .050", .075", .100" and .125" are also being 
terminated. 

Cable assemblies can be supplied to customer specifications, or where vol
ume warrants, Berg can give OEM's their own in-house cable capability. 

NEW CUMBERLAND, PA. 17070 • PHONE (717) 938-6711 • TWX 510-650-3538 • IN EUROPE: 's·HERTOGENBOSCH, NETHERLANDS. PHONE 04100-23432 • TWX 50536 
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BERG ELECTRONICS,INC 
MODULAR INTERCONNECTION OF CIRCUIT 
BOARDS, LOGIC CARDS, SUBSTRATES, ETC. 

8erglokTM MODULAR INTERCONNECTION BLOCKS 
A simple, reliable way to mount replaceable daughter·board modules in 
electronic assemblies. 

BergLok Connector Blocks provide a vertical mounting system for logic 
cards, ceramic substrates, printed circuit cards, and the like. They 
give you complete "pluggability" of modules using any conventional PC 
board, Kt thick. 

BergLok Connector Blocks can be mounted in any position 'On the mother 
board, permitting maximum flexibility in design and assembly. They 
resist impact, shock, vibration - without need for supplementary sup
port devices. 
A. Spring contacts with solder tab or wire-wrapping tails are supplied pre
assembled in blocks. Crlmp-to-wire contacts and semi-automatic crimping 
machines can be supplied for customer assembly. 

B. Blocks have snap-lock base to anchor connectors firmly in mother board 
prior to wave soldering, No tools 'or fixtures needed. 

C. End-block latches lock daughter boards firmly in place during handling and 
shipping, Yet boards are readily removed for servicing or replacement. 

Q. Each block position will accept contacts for mating with either single- or 
double-sided daughter boards. In double-sided blocks, daughter boards can· be 
removed without opposing contacts touching. 

You can specify Berglok Conne,ctor Blocks, as 4-, 6-, or a·position end blocks or 
as 6-positlon center blocks. Additional center blocks can be added to provide an 
unlimited number of contact positions. Standard center·to·center spacing .200". 

'-----1.lBO-------J 

SIX POSITION CENTER BLOCK 

Note: Specify rlght·hand or left·hand end blocks if for sing ie-sided daughter board (center flIocks, when specified, will be furnished to match). Give type of contact 
tail desired: solder tab, wire-wrap, or crimped-to-wlre. 

For complete details and specifications contact your local Be,rg Sales Engineer or request catarog section #116P. 

NEW CUMBERLAND, PA. 17070 • PHONE (717) 938·6711 • TWX 510·650·3538 • IN EUROPE: 's·HERTOGENBOSCH, NETHERLANDS. PHONE 04100-23432 • ,TWX 50536 
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How to use 

to lind manufacturers 01 a specilic product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examp,'e, 
the many kinds .of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manulacturers' catalog In'ormatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active' Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materiais I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections mal'1ufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manulacturoers' addresses, phones and sales ollices 
YELLOW SECTION 

to lind trade narne sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance \ 

contact-the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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Broadest line of RF CONNECTORS on the market 

BNC Square Cut: 60 second cable assembly; weatherproof; small and light
weight with quick disconnect bayonet-lock coupling. BNC uses small cables, 
operatesto peak load of 500 volts. Manufactured in accordance with MIL-C-360SA. 

N Square Cut: A line of low voltage, constant impedence connectors (50 ohms) 
designed for quick cable assembly on small and medium size RF cable. They 
have a peak rating of 1,000 volts and are weatherproof. 

~ _____ n ___ ~ 
TRIAX 'Group A: Incorporates the normal coaxial design with center contact 
and outer contact, but with a third contact made through the body shell to ac
commodate the triaxial cable ground. Group A is of the same diameter as the 
Type C (UG-Series) connector line. 

ADM: Miniature coaxial cable connectors featuring small bayonet-Iocking,super
ior cable gripping mechanism; waterproof construction and easy assembly with 
onl)' 3 basic parts. Intermateable with OM Series; multiple polarization available. 
Fully tested to MIL-C-25516-B and C. Floating ground, ungrounded and un
shielded versions available. 

eem/1971 

TN C Square Cut: A screw thread adaptation of B N C Square Cut. Assembly 
electrical and mechanical features are identical to the improved BNC Square Cut 
series and, except for threaded sleeve, are manufactured in accordance with 
MIL-C-360SA. 

BNC High Voltage: A high voltage adaptation of the standard BNC. This series 
is of weatherproof construction rated at 4.000 V. at sea level. 

TRIAX Group B: Group B TRIAX is of the same diameter as the BNC series. 
It is available also in a polarized version. 

Part numbers shown above (partial listing only) are suitable 
for most connector applications. All are available for fast 
delivery from Bendix stock. Bendix provides one source for 
all your RF connector requirements, including custom engi
neering and special finishes. Call or write for complete 
Catalog: Microwave Devices Division, The Bendix Corpora
tion, Hurricane Road, Franklin, Indiana 46131. Phone (317) , 
736-6136. 

Electronics 

2597 



Step-adjustable 
crimp tool 
Dial seven pre-determined 
crimp depths with eight 
indent, cycle-controlled 
tool. Direct reading 
indicator. 

Crimps MS pin 
and socket con
tacts sizes 12, 16, 
20 and 22 to wire 
sizes #12 thru #26 
AWG with or with
out turret head 
assemblies as 
shown on MS3191. 
MS3191-4. LISTED 
UNDER QPL MIL-T-
22520 CLASS I. 
, Infinitely adjustable crimp tool 

also available. Eight indent, cycle
controlled tool crimps depths from 
.025" to .075". Direct reading indicator. 
Crimps contacts #12 and smaller. Meets 
performance requirements of MIL-T -22520. 

Miniature Step
adjustable crimp tool 

Dial eight predeter
mined crimp depths 
from .015" thru .043". Crimps 
micro-miniature contacts #20 and 
smaller to wire sizes #20 AWG and 
smaller with or without positioners. 
Selection of MS positioners available. 
Eight indent, cycle-controlled tool. 
MS3198-1. LISTED UNDER QPL 
MIL-T-22520 CLASS I. 

Miniature infinitely adjustable tool 
also available for contacts #20 and 
smaller. Crimps depth values from 
.015" thru .043". Meets performance 
requirements of MIL-T-22520. 

Manual Feed Tool 
Pneumatic; cycle-controlled; portable 
or bench mounted with foot pedal. 
Crimps contacts #8 thru #22. Weighs 

402A 

less than 5 Ibs. 
LISTED UNDER QPL 
MIL-T-22520 CLASS II. 

Lighter, easier to operate, compact yet 
strong. In-line die system; cycle 
controlled. 

CT Tools. Crimp MS 25036 terminal 
lugs, MS 25181 splices and other 
fittings. Dial for size selector knob. 

CTS Standard size, Cat. #11545, for 
fittings 12-10 thru 26-24. Meets per
formance requirements of MIL-T-
22910. 

CTM Miniature, Cat. #11707, for 
sizes 16-14 thru 26-24. 
MS90413-1 (AS). LISTED UNDER 
QPL MIL-T-22910 CLASS I. 

• CH Tools. Hex dies for use on RF 
connectors and shielded terminating 
ferrules. 

CHS Standard Size. Pop-in die. 
M22910/7-1. LISTED UNDER QPL 
MIL-T-22910 CLASS I. 

CHM Miniature. Fixed die. MS 
90487. LISTED UNDER QPL MIL-T-
22910 CLASS I. 

CHM pop-in die also available. 
Meets performance requirements of 
MIL-T-22910. 

• CD Tools. Special dies for special 
custom applications. Standard size 
(CDS) and miniature size (CDM). 
C-frame or closed frame models. 

Positioner controlled 
crimp tool 
MIL standard 4-indent, 
cycle-controlled tool 
crimps most proprietary 
and mil spec contacts 
#12 thru #22. 
MS 3191-A. LISTED 
UNDER QPL MIL-T-
22520 CLASS I. 

Miniature positioner 
controlled tool also 
available. Crimps most 
contacts #20 and 
smaller. Ideal for con
fined areas. 6%" long; 
10 ounces. 

Four-indent tool automatically feeds 
contacts from disposable carriers 
(protects contacts from damage). 
Crimps as fast as operator inserts 
wires. Bench unit holds 2,000 or more 
contacts. For portable application, 
carriers in self-positioning, "see-thru" 
magazines hold up to 1 02 contacts. 
Crimps contacts #12 thru #22. LISTED 
UNDER QPL MIL-T-22520CLASS II. 

VIBRAPAK'M inserts 
hold up to 4000 
pin and socket 
contacts. Can 
be!loaded, labeled, 
sealed, and delivered to 
you by any contact manu-
facturer you choose. Provides you with 
a built-in positive lot control and con
tact identification system. BUCHANAN® 
AUTO/FEED system crimps contact 
sizes 16 thru 22. Accommodates most 

A subsidiary of Arnerace Esna Corporation contacts covered by MIL-C39029, MIL-
1065 Floral Avenue 0 Union, New Jersey 07083 C23216, M IL-C26636. Meets. performance 

(201) 289-8200 0 Telex 13-8214 requirements of MIL-T-22520. 
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ost sought-after terminal block features: 

Extra·Heavy 
Duty Phenolic
#4 thru 250 MeM, 
600VNEMA, 
10 circuits per 

foot. \ 

eem/1971 

Switch 
Fuse Blocks-
for wire sizes #18 
thru #8-15 amps. 
16 circuits per foot. 

NEW 1/0 Nylon
special base for 
direct or channel mounting, 
#10 thru #1/0 AWG, 
600V, 16 circuits per foot. 

Variety of contact types.-

Write for UL, CSA listings and NEC tables. 

Heavy Duty Phenolic
#18 thru #4 600V 
NEMA,750V IEEE, 
21 circuits per foot. 

600V Nylon or 
Polypropylene 
thru #8 AWG, 
32 circuits per foot. 

Medium Duty Phenolic
#22 thru #8 AWG, 
750V IEEE, 
28 circuits per foot. 

Miniature Nylon or 
Polypropylene 
thru #12 AWG, 300V, 
48 circuits per foot. 

I 

3528 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS! HARDWARE 

CINCH 

PRINTED CIRCUIT EDGE CONNECTORS 

PRECISION MILITARY AND COMMERCIAL 
PRINTED CIRCUIT BOARD EDGE CONNECTORS 

These Cinch- printed circuit connectors are designed for minimum printed 
circuit card wear, low insertion force and positive contact with the printed 
circuit board. Insulation is glass-filled diallyl phthalate, type SDG-F per 
MIL-M-14. Contacts are of phosphor bronze with a minimum of 30 micro
inches thickness gold plate. Units with solder tab or dip solder termina
tions utilize bifurcated contacts permitting two flexing surfaces instead of 
one for positive contact. Bifurcated contacts are especia lIy recommended 
for added conact reliability where vibration or printed circuit board irragu
larities would otherwise cause trouble. Types meeting Military Specification 
MIL-C-21097B are also available as indicated. These connectors have beryl
!ium copper contacts with 50 micro-inches gold finish. 

COMMERCIAL TYPES With'out Bushings 

SINGLE READOUT 
CONTACT CONTACT 

DOUBLE ,READOUT 
CONTACT 

POSITIONS CINCH PART NO. FACTORY NO. POSITIONS CINCH PART NO. FACTORY NO. POSITIONS CINCH PART NO. FACTORY NO. 

CONVENTIONAL SOLDER TAILS CONVENTIONAL SOLDER TAILS CARD EXTENDER TYPE (.050" TAIL SPACING) 

6 50-6A-20 250-06-30·170 6 50-12A-30 251-06-30-160 
(Gold plated beryllium capper contacts) 

10 50-10A-20 250-10-30-170 10 5O-20A-30 251-10-30-160 6 50-12S-30 251-06-30-390 
12 5O-12A-20 250-12-30-170 12 50·24A-30 251-12-30-160 10 50-20S-30 251-10-30-390 
15 50-15A-20 250-15·30-170 15 50·S0A·30 251·15·30·160 12 50·24S·30 251·12·30·390 
18 50·18A·20 250·18·30·170 18 50-36A·30 251·18·30·160 15 50·30S·30 251-15-30-390 
22 50-22A·20 250·22·30-170 22 , 50·44A·30. 251·22·30·160 18 50·36S-30 251·18-30-390 
25 50·25A·20 250·25·30·170 25 50-50A-30 251·25-30·160 22 50·44S·30 251-22-30-390 

25 50·50S·30 251·25·30·390 
WIRE WRAP POST 

DIP SOLDER TAILS (STANDARD LENGTH) DIP SOLDER TAILS 6 50-12B·20 253-06·30-140 
6 5O·6B·1O 252·06-30-240 6 50-12B-I0 252-06-30.160 10 50·20B·20 253-10-30·140 

10 50·lOB-1O 252-10-30-240 10 50·20B·10 252-10·30-160 12 50-24B·20 253·12·30·140 
15 50-15B·10 252-15-30-240 12 50·24B-10 252-12·30-160 15 50·30B·20 253-15·30·140 
18 50·18B-10 252·18-30·240 15 5O-30B·10 252·15·30-160 18 50-36B·20 253·18·30-140 
22 50·22B-10 252·22-30·240 18 50-36B·10 252·18·30-160 22 50·44B·20 253-22·30-140 
25 50-25B·10 252·25·30·240 22 50·44B·I0 252·22·30-160 

DIP SOLOED TAILS (EXTENDED LENGTH) DIP SOLDER TAILS (EXTENDED LENGTH) POLARIZING KEYS 
6 50· 6S·1O 252-06-30·230 6 50-128-20 252·06·30·260 

PART FACTORY 10 50-10S·10 252-10·30·230 10 50-20S-20 252-10'30-260 
12 50-125·10 252-12·30·230 12 50-24S-20 252-12-30-260 NO. DESCRIPTION NO. 
15 50-15S-10 252-15·30-230 15 50-30S-20 252-15·30·260 50-PK·2 Between·Contact Type 456·07·35·003 
18 50-18S·10 252-18·30·230 18 50·368-20 252·18·30·260 50-PK·1 In·Contact Type 474·11·54·200 
22 50-225-10 252·22·30·230 22 50-44S-20 252·22·30·260 
25 50-25S·10 252-25-30·230 25 50·505-20 252·25·30-260 NOTE: Polarizing keys are not furnished 'with connec· 

tors and must be ordered as a separate item. 

MILITARY PC CONNECTORS (Per MIL·C·21097B) With Conventional Wiring Tails 
SINGLE READOUT DOUBLE READOUT 

CONTACT CONTACT 
POSITIONS CINCH PART NO. MIL PART NO. FACTORY NO. POSITIONS CINCH PART NO. MIL PART NO. FACTORY NO. 

NO BUSHINGS NO BUSHINGS 
6 50·6A-20M M21097/1-001 250·06·30-220 6 50·12A·30M M21097/1·019 251·06-30·270 

10 50·10A·20M M21097/1-037 250·10·30·220 10 50·20A·30M M2109711·055 251·10·30·270 
15 50-15A·20M M2109711·073 250·15·30-220 15 50-30A-30M M21097/1-091 251-15·30·270 
18 50·18A·20M M21097/1-109 . 250·18-30-220 18 50·36A'30M M2109711·127 251·18·30-270 
22 50-22A·20M M21097/1-145 250-22·30-220 22 50-44A·30M M21097/1·163 251·22·30·270 

MOLDED-IN BUSHINGS MOLDED·IN BUSHINGS 
6 50·6A·20·MB M2109711·004 250·06·30-230 6 50·12A·30MB M21097/1·022 

I 
251·06·30-280 

10 50·10A-20MB M21097/1·040 250-10·30·230 10 50·20A·30MB M21097/1-058 251·10·30·280 
15 50-15A·20MB M2109711·076 250·15-30·230 15 50·3OA·30MB M2109.7/1-094 251·15;30-280 ' 
18 50·18A·20MB M2109711·112 250·18·30·230 18 50·36A·30MB M2109711-130 251·18·30-280 
22 50·22A·20MB M2109711·148 250·22·30·230 22 50·44A·30MB M21097/1·166 I 251·22-30·280 

FLOATING BUSHINGS FLOATING BUSHINGS 
6 50·6A-20MFB M21097/1·007 250-06·30·240 6 50·12A·30MFB M21097/1-025 251-06-30·290 

10 5O·10A·20MFB M2109711·043 250·10-30·240 10 50·20A·30MFB M2109711·061 251-10·30·290 
15 50·15A-20MFB M21097/1·079 250-15·30·240 15 50·30A·30MFB M21097/1-097 251·15·30·290 
18 50·18A·20MFB M21097/1·115 250-18-30·240 18 50-36A·30MFB M21097/1·133 251-18·30·290 
22 50·22A·20MFB M21097/1·151 250-22·30-240 22 50-44A·30MFB M21097/1·169 251·22·30·290 

DOUBLE READOUT WITH DIP SOLDER TAILS - No Bushings ELECTRICAL SPECIFICATIONS 
VOLTAGE RATING (AC RMS adj terminals)' 830 (Sea Level)· 300 f3 4 H~ 

CONTACT 50,000 Feet); 200 (1.3 Hg, 70,000 Feet); CURRENT: 5.0 Amps; CONTAC -RESI: 
POSITIONS CINCH 'PART NO. MIL PART NO. FACTORY NO. 

TANCE, .005 Ohms at Rated Current; INSULATION RESISTANCE: 5000 Megohms. 

6 50·12B·10M M21097/1·028 252·06·30·220 ENVIRONMENTAL SPECIFICATIONS (Per MIL·C·21D97 and MIL·STO·202, latest 
10 50·20B·10M M21097/1·064 252·10·30·220 versions.) SHOCK: 3 blows of 50G Method 202B; TEMPERATURE CYCLING: 5 

continuous cycles cer Method 107B, Test Condition B; Beryllium copper, 
15 50·30B·10M M2109711·100 252-15-30·220 -65°C to 125°C; P osphor bronze, .-65°C to 105°C; SALT SPRAY: 48 I'rs. per 
18 50·36B·10M M21097/1·136 252·18·30·220 Method 101B, Condition B; VIBRATION, Per Method 204A, Condition B for 
22 .50·44B·10M M21097/1·172 252·22-30·220 bifurcated contacts; Method 201A for non·bifurcated contacts; HUM.lDIlY, Per 

Method 103B, Condition B. 
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CINCH 

PRECISION DOUBLE READ-OUT 
PRINTED CIRCUIT BOARD EDGE CONNECTORS 
WITH 0.100 INCH CENTERS 

This new connector series features a unique bifurcated cantilever 
contact construction that provides a simple, dependable design 
capable of handlin~ )1," thick printed circuit boards. These contacts 
are pre-loaded against an insulator stop to provide gap uniformity 
and assure rapid build-up of force to the PC board. This design 
combines minimum insertion force with maximum contact pressure. 
Contacts are fabricated from grade A phosphor bronze, selectively 
gold plated with 30 micro-inches of gold over 50 micro-inches of 
nickel in the contacting area and 10 micro-inches minimum gold on 
the remainder of the contact, per MIL-C-45204, Type II. Insulation 
is glass-filled diallyl phthalate, type SOG-F per MIL-M-14. 

CONVENTIONAL SOLDER TAILS 
Contact Cinch 

Positions Part No. 
15 50-30C-10 
22 50-44C-I0 
36 50-72C-1O 
40 50-80C-10 
43 50-86C-I0 

DIP SOLDER TAILS 
15 50-30C-20 
22 50-44C-20 
36 50-72C-20 
40 50-80C-20 
43 50-86C-20 

WIRE WRAP TAILS 
15 50-30C-30 
22 50-44C-30 
36 50-72C-30 
40 50-S0C-30 
43 50-86C-30 

Note: Polarizing keys are. not 
furnished with connectors and 
must be ordered separately. 

FactOI1' No. 
251-15-30-410 
251-22-30-410 
251-36-30-410 
251-40-30-410 
251-43-30-410 

252-15-30-360 
252-22-30-360 
252-36-30-360 
252-40-30-360 
252-43-30-360 

253-15-30-260 
253-22-30-260 
253-36-30-260 
253-40-30-260 
253-43-30-260 

DIMENSIONS 
ALL PC CONNECTORS 

.100 TYP. 

.115 X .050 SLOT. 

156 d, ;-1 &"~~ OIA. 
.12" DIA.--e 11--.200 8 

~}e e-L I 

•

WITH FLOATING "U~S~INGS' 
I 

J I .328 
.114 MIN. 1.0. 
.030 RADIAL 

FLOAT .031 

SEC. 2100 • CONNECTORS 

0.156" TERMINATIONS 

~ "-tso 
SOLDER TA" T 

'200 
REF . ....., Ff 

DIP SOLDER 5/32 

~L64 mm~5 ~~~.11WoJ[T 
EXT. LENGTH CARD 

DIP EXTENDER 

1--.656--\ 

W i D 

1-.609--(T 
c==~ 

-NOTE: USE DIM. "E" FOR TOTAL LENGTH WITH BUSHINGS 

0.100" CENTER CONNECTORS 

.060 
WIRE WRAP 

[~~~i~~6i--__ ~~~~~J -;f I 025"1so 

l-=~+=!=rrfl!J. I , ! .045 -. 

!~ I .. , I 1 SOLDER TAB 

.025 SQ.. •. 109 

>--"--- .200 "'T ~" . 
---j r--. 1OO TYP. i DIP S9LOER 'L 
~.r ?0000~ 600 

.200 ? ? :040 DIA. .025 SQ. --t-- Ii-::T 
.1.......<;>00 00000 TVP. WIRE WRAP 

DIMENSIONS 
I Contact I 

Positions A B 
o 156" Center Connectors 

6 1.100 1.239 
10 1.724 1.864 
12 2.036 ·2.177 
15 2.504 2.645 
18 2.972 3.114 
22 3.596 3.739 
25 4.067 4.208 

0_10D" Center Connectors 

15 1.600 1.760 
22 2.300 2.460 
36 3.700 3.860 
40 4.100 4.260 
43 4.400 4.560 

Dimensions 
I C I 

1.531 
2.156 
2.469 
2.937 
3.406 
4.031 
4.500 

2.075 
2.775 
4.175 
4.575 
4.875 

D 

1.785 
2.410 
2.723 
3.191 
3.660 
4.285 
4.754 

2.335 
3.035 
4.435 
4.835 
5.135 

E 

1.937 
2.562 
2.875 
3.343 
3.812 
4.437 
4.906 

1.650 
2.350 
3.750 
4.150 
4.450 

TYKON HIGH DENSITY. EDGE CONNECTORS 
With .050" contact centers, for double 
readout boards. Conventional wiring 
tails suitable for welding or soldering. 
Insulator: glass filled diallyl phthalate 
per MIL-M-14F, Type SDG-F. Contacts: 
beryllium copper with copper flash 
plus _00003 gold plate per MIL-G-
45204 Type II. 

ELECTRICAL SPECIFICATIONS 
VOLTAGE RATINGS: a.) At sea level (adj. terminals) 500 VAC RMS, 
730 VDC, b.) (to ground) 1160 VAC RMS, 1660 VDC, c.) At 60,000 ft. 
(adj. terminals) 165 VAC RMS, 230 VDC, (to ground) 300 VAC RMS, 
400 VDC; CURRENT RATING: .050 amps; CONTACT RESISTANCE at 
20 MV .040 ohms max .. 020 ohms average; MILLIVOLT DROP at 0.50 
amps: 20 MV max. INSULATION RESISTANCE: 5000 meg. min. 

CONTACT DIMENSIONS 
ITEM PART NO. POSITIONS A B C D E 

6-position connector 50-12A-40 6 .350 .250 .550 .725 .850 
lO-position connector 50-20A-40 10 .550 .450 .750 .925 1.050 
IS-position connector 50-30A-40 15 .800 .700 1.000 1.175 1.300 
20-posltion connector 50-40A-40 20 1.050 .950 1.250 1.425 1.550 
25-position connector 50-50A-40 25 1.300 1.200 1.500 1.675 1.800 

~OIM'''E'~ 
OIM'''A''~ 

~·05~~::~~~I· , 
------=-----~-

A· 

. ~::'. :'.~':. ,1,1 

l..E'M. "0" + .016 J 
.297 -

'l-- ~~~~;E~~~T~~~sf~~~:E:..~~G 

'-J{/I_-: =::::::: =::_ 
i' ~ 
~fjl .0!3 

--. 
3/32.JnL 1/8 

"----- -----------'. ~ 
SECTION A-A 

Mounting Clip 50-MC For semi-flush mounting 
Polarizing Key 50-PK T -shaped cell u lose acetate 
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Vol.S PASSIVE 

D·SUBMINIATURE CONNECTORSt 
The Cinch D Subminiature Connectors are designed for applications where space 
and weight are prime considerations. These high contact density connectors are 
especially well-suited for aircraft, missile and ground support Ins.allatlons. Al
though designed essentially for rack-and-panel installations, D series connectors 
may be adapted for cable attachment by means of accessory Junction shells with 
Integral clamps. 

In addition to the original D series with two-piece insulators, Cinch offers Golden 
D and MARK III ROYAL D connectors utilizing monobloc insulators. The Golden D 
connector Is available with either crimp-type, snap-in, removable contacts or 
standard solder pot contacts. MARK III ROYAL D connectors have the "Little 
Caesar" rear release contact assembly. Contacts are inserted by hand and ex
tracted at the rear of the connector with a simple plastic tool. The "Little Caesar" 
contact assembly was selected by the National Aerospace Standards Committee 
for vital programs demanding great operational reliability. 

All D Subminiature connectors will Inter-mate If insert arrangements correspond. 
These connectors are designed to meet or exceed most of the requirements of 
MIL-C-S384 Rev. B. ' 
Combination layouts are supplied with unfilled coaxial and/or HV contact cavities. 
Coaxial and HV contacts must be ordered separately, and may be used inter
changeably In any of the layouts listed. HV contacts accommodate wire sizes up 
to #20. Coaxial contacts (with crimp or solder type terminations) and HV contacts 
are snap-In and removable. Solder type coaxial and HV contacts have captivated 
center contacts. 
Royal D, Mark II I and Golden D. Mark " contacts use crimp tool MS-3191-1. 
Extraction tool 599-11-11-150 is used with each Royal D, Mark III commercial 
connectors; insertion-extraction tool 599-11-11-165 is used with each military 
connector. 
For detailed test data and technical information see Cinch Catalog CM-46. 

TYPE DESCRIPTION COMMON NAME INSULATOR TYPE CONTACT TERMINATION 
D connectors for the most critical a~PII-

O*MA cations. Monobloc insulators and "L ttle 
Mark II I ROYAL D 

Monobloc dlallyl, thalate, Crimp insert by hand, 
eaeur" contact assemblies Military GD-l-30F remove with small tool. 
version meets MIL-C-2430S. 

D connectors with monobloc Insulator for Golden D, Mark I Monobloc, dlallylphthalate, Solder pot 
D*M SDG Solder pot with coaxial 

more critical application requirements. 
Golden D, Mark I Combination Monobloc, diallyl phthalate, 

SDG 
and/or HV 

D*SM 
D connectors with crimp, snap-in contacts Monobloc, dlallyl phthalate, Crimp, snap-in in monobloc Insulators for quick assembly Golden D, Mark II MDG removable In more critical applications. 

D* Original 0 
insulators. 

connectors with two·piece Original D Two-piece, zytel Solder pot 

DATA- Same as D* PHONE - Dlallyl phthalate, GDI-30 Same as D* 

tManufactured under license agreement with ITT Cannon Electric, Inc. 

BASIC LAYOUT CONNECTORS 
LAYOUT 

SHELL PART NUMBER 
(#20 contacts only) SIZE D* D*M D*SM D*MA Commercial D'MA Military DATAPHONE*' 

~'''''J 9 Contact Plug E DE-9P DEM-9P DESM-9P DEMA·9P M2430S/4-l 00000 -
C:C;'t~ Socket E DE-9S DEM-9S DESM-9S DEMA·9S M2430S/2-1 -

- .-

~" " .. "] 15 Contact Plug A DA-15P DASM-15P DASM-15P DEMA-15P M2430S/4-2 DA-19603-403 00000000 
0000000 Socket A DA-15S DASM-15S DASM-15S DEMA·15S M2430S/2·2 DA·19603·404 
91011 1213 I. IS 

\"' ... ,. """"'j 25 Contact Plug B DB-25P DBM-25P DBSM-25P DEMA-25P M2430S/4·3 DB·19604-432 0000000000000 
000000000000 Socket B DB-25S DBM-25S DBSM·25S DEMA·25S M2430S/2·3 D B·19604·433 
, .. IS 1611 "" 20 'I U 232.2$ 

\"' ... , .. """""" .. " .. " 37 Contact Plug C DC-37P DCM-37P DCSM·37P DEMA·37P M2430S/4-4 0000000000000000000 -
000000000000000000 Socket C DC-37S DCM-37S DCSM·37S DEMA-37S M2430S/2-4 -•••• N •• P.» •••• M ••• ) 

--\' " ... , .. """" .. ,,"" ) o,.o"o:rOO,PozP2P7P7P:rOo'lP2P,P)P3HPg' 50 Contact Plug D DD-SOP DDM-SOP DDSM-50P DEMA·50P M2430B/4-5 -000000000000000 
Socket D DO-50S ODM-SOS DDSM-SOS DEMA·50S M2430B/2·5 qg~~~P,£?~?~Rgg~9~ -

Add suffix "F" for shell with float mounts, as DEF, DEMF, etc. "Requne Dataphone Hoods. 

COMBINATION LAYOUTS 
(#20 contacts with coaxial 
and/or HV cavities*) 

SHELL SllE 
PLUG PART NO. 
SOCKET PART NO. 

E 
DEM·5W1P 
DEM-5W1S 

\060} 
A 

DAM-3W3P 
DAM-3W3S 

., I 2 ., 
0000°00 , . , 

A 
OAM-7W2P 
DAM·7W2S 

, 2 , ., . , , 
00°0°° 0 
00 00 
7 • • 10 

A 
OAM-llW1P 
DAM-llW1S 

B 
DBM-9W4P 
DBM-9W4S 

43 42 5 04 3 2 1 AI 

O 0 00000 0 
00000 
10 'I 8 7 6 

Al 1 2 3 .. 5 6 7 11.2 

O 0000000 0 
00000000 

I '1 3 .. 5 AI 6 7 • 'I 10 

00000000000 
00000 00000 

B 
DBM-13W3P 
DBM·13W3S 

PERFORMANCE DATA 

a , 10 II 12 13 , .. HI 

B 
DBM·17W2P 
OBM-17W2S 

VOLTAGE RATING: 1250 VAC test, 1700 flashover; CURRENT RATING: 5 Amperes; 
INSULATION RESISTANCE: Greater than 5,000 megohms, determined In accord· 
ance with MIL·STD·202A, Method 302; CONTACT VOLTAGE DROP: (#20 contacts) 
2.67 millivolts maximum per amp when tested in accordance with MIL-C·8384B, 
Paragraph 4.6.4; INDIVIDUAL CONTACT SEPARATION FORCE: 1 to S ounces; 
CONTACT RETENTION FORCE: 10 Ibs. min. after 10 insertions; Sibs. min. after 
100 Insertions; MOISTURE RESISTANCE: Exceeds test requirements of MIL· 
STD-202A, Method 106t; VIBRATION: Exceeds test requirements of MIL·STD-
202A, Method 204t; SHOCK: Exceeds test reqUirements of MIL-STD-202A, 
Method 202At; CORROSION RESISTANCE: Exceeds requirements of 50 hour 
exposure to salt spray in accordance with M IL-STD·202A, Method lOlA, Con
dition BtL HIGH POTENTIAL: MIL-STD-202A, Method 301 t; TEMPERATURE 
CYCLING: MIL·STD·202A, Method 102A, Condition O. t . 

II 12 13 '" 15 16 17 18 19 20 

B 
OBM-21W1P 
DBM-21W1S 

MATERIALS 

C 
DCM-13W6P 
DCM-13W6S 

, , 7 

SHELLS: Steel cadmium plated with yellow chromate coating, except Data
phone connectors have clear chromate coating; INSULATORS: D'·lyte\; D'M 
and Dataphone-Diallyl phthalate, glass filled per MIL-M-14F, Type SDG; D'SM
Diallyl pMhalate asbestos filled per Mll·M·14F, Type MDG; D*MA-Dlal\r.1 phtha
late glass fibre. filled per MIL·P-19833; PIN CONTACTS: D' and D M·Brass 

&olil plated (.00003) over silver; D'SM and D'MA-Leaded copper, gold plated . 
.00003) over silver; Dataphone·Brass, gold plated (.00005) over copper; SOCKET . 
ONTACTS: D'-Phosphor bronze, gold plat~d (.00003) over silver; D'M-Brass,' 

gold plated (.00003) over silver; D'SM-Leaded copper, gold plated (.00003) 
over silver; Copper alloy, gold plate over silver plate with stainless steel 
sleeves. Dataphone·Phosphor bronze, gold plated (.00005) over copper. 

t As referenced in MIL·C-2430B. 
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SEC. 2100 • CONNECTORS 

CINCH 

D·SUBMINIATURE CONNECTORS (Cont'd.) 

SOCKET WITH 
BASIC LAYOUT 
I N SHELL WITH 
FLOAT MOUNTS 

STANDARD SHELL 

SHELL WITH FLOAT MOUNTS 

SHEll SIZE A B 
E-Plug 1.213 .697 
E-Socket 1.213 .640 
A-Plug 1.541 1.025 
A-Socket 1.541 .968 
B-Plug 2.088 1.583 

B-Socket 2.088 1.508 
C-Plug 2.729 2.231 
C-Socket 2.729 2.156 
D-Plug 2.635 2.127 
D-Socket 2.635 2.026 

SHELL SIZE H J 
E-Plug .422 .030 
E-Socket .422 .030 

A-Plug .422 .030 
A-Socket .422 .030 
B-Plug .422 .039 
B-Socket .422 .030 

C-Plug .422 .039 
C-Socket .422 .030 
D-Plug .534 .039 
D-Socket .534 .030 

C 

.984 

.984 

1.312 
1.312 
1.852 

'.852 
2.500 
2.500 

2.406 
2.406 

K L 
.236 .045 

.243 .045 

.236 .045 

.243 .045 

.231 .060 

.243 .045 

.231 .060 

.243 .045 

.231 .060 

.243 .045 

PLUG WITH 
COMBINATION LAYOUT 

IN STANDARD SHELL 

SOCKET WITH 
COMBINATION LAYOUT 

IN SHELL WITH 
FLOAT MOUNTSt 

D, E G 
.360 .494 .759 

.308 .494 .759 

.360 .494 1.083 

.308 .494 1.083 

.378 .494 1.625 

.308 .494 1.625 

.378 .494 2.272 

.308 .494 2.272 

.484 .605 2.178 

.420 .605 2.178 

M N Xt 
.422 .120 .422 
.429 .120 .390 
.422 .120 .422 
.429 .120 .390 
.426 .129 .422 
.429 .120 .390 
.426 .129 .422 
.429 .120 .390 
.426 .129 .422 
.429 .120 .390 

"Add F to Part Nos. In the above table for Float Mounts (Ex. DEMF-5WIP). 
All tolerances are ± .010 unless noted otherwise. 
Dimensions B and'O are measured as outside dimensions at the bottom of the draw. 
to"SM only; D" dimension is .312, O*M dimension is .390 for all plugs and sockets. 

To protect O-Subminiature connectors from contamination and other 
corrosive elements In the air, Cinch individually packs each connector 
in heat-sealed polyvinyl-chloride containers (as shown) with an inert 
gas, oxygen-free atmosphere. This assures every customer of extended 
shelf life. A separate compartment is also provided in each container 
for the loose crimp-type contacts supplied with the Golden 0, Mark II 
and Mark 111 connector. 

I (REF) 

CONTACT TERMINATIONS 
j--AMAX l 

COAXIAL COAXIAL STRAIGHT~.l. RIGHT ANGLE 
SOLDER ~.J SOLDER 

COAXIAL STRAIGHT SOLDER 
Contact Ext. Dielec· 
from Rear trlc 

Order of Flange Entry 
Number A D 

Plug OM-53740-5008 .739 .040 
Plug OM-53740-5001 .739 .067 

Plug OM-53740-5002 .847 .110 
Plug (Short Type) OM-53740-5000 .670 .040 
Receptacle DM-53742-5001 .739 .067 

Receptacle DM-53742-5002 .847 .110 
Receptacle DM-53742-5004 .847 .125 

COAXIAL RIGHT ANGLE SOLDER 
Contact Ext. Dlelec-
from Rear tric 

Order of Flange Entry 
Number A B D 

Plug DM-53741-5000 .530 .492 .040 
Plug DM-53741-5001 .530 .492 .067 

Receptacle OM-53743-5003 .530 .601 .110 
Receptacle DM-53743-5004 .530 .601 .125 

HIGH VOLTAGE COMBINATIONS 

Overall RG 
Length Cables 

.929 196/U 

.929 187/U 
188/U 

1.037 195/U 
.860 196/U 
.929 187/U 

188/U 
1.037 195/U 
1.037 58/U 

Overall RG 
Length Cables 

.734 196/U 

.734 187/U 
188/U 

.734 195/U 

.734 58/U 

HIGH 
VOLTAGE 
STRAIGHT 

t---- A _. --. 

~ ~b't~AGE ~_~ .. _~_~_l RIGHT ANGLE 

Contact Ext. from 
Order Rear of Flange Wire Overall 

Number A Size Length 
Plug OM-53745-0000 .539 #20 .734 
Receptacle OM-53744-0000 .539 #20 .734 
Plug OM·53745-5000 .491 #20 .697 
Receptacle OM-53744-5000 .491 #20 .697 

Mark III D*MA Commercial Mark 111 D*MA Milita 
330-5291-000 M24308/11-1 
031-1007-000 M24308/10-1 

"1 F·2.0 1 .219 

Dr"" ._-
Order Number For Use 
by Shell Size with A B C D 

OE-59-20 OE-95 .694 .627 .362 .295 
OE-60-20 OE-9P .749 .682 .412 .345 
OA-59-20 OA-155 1.022 .955 .362 .295 
OA-60-20 OA-15P 1.077 1.010 .412 .345 
OB-59-20 OB-255 1.562 1.495 .362 .295 
OB-60-20 OB-25P 1.635 1.568 .430 .363 
OC-59-20 OC-37S 2.210 2.143 .362 .295 
OC-60-20 OC-37P 2.283 2.216 .430 .363 
00-59-20 00-505 2.116 2.049 .474 .407 
00-60-20 0050P 2.179 2.112 .536 .469 

MATERIAL: Polypropylene (clear) 
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CINCH 
D-SUBMINIATURE CONNECTORS (Cont'd.) 

JUNCTION SHELLS 

STRAIGHT CLAMP 

I-
't-

"t.a.s. r..plio~ 
W.4,4 ~ -~ , 

'tt ~~ Iro ''''';'''''d_"'''' i-u _ .'" T II 
• 120 01. -.... CABLE .Ol~--it"'" 

TWO MTG HOl.ES ENTRY: 001 

Order Number No_ of Cable Locking 
Screws Required F G .. , Shell Size A B C E 

OA-19678-1 2 1.531 .500 1.312 .296 .312 .640 
011-19678-2 2 2.078 .500 1.852 .296 .796 .640 
OC-19678-3 3 2.718 .500 2.500 .296 .687 .640 
00-19678-4 3 2.625 .609 2.406 .390 .687 .703 

Order Number 
~ellSize A B C E F G H 

OE-19977-5 1.203 .718 .984 .437 .437 .468 .281 
OA-19977-1 1.531 .718 1.312 .437 .437 .468 .281 
OB-19977-2 2.078 .968 1.852 .437 .625 .468 .281 
OC-19977-3 2.718 1.187 2.500 .437 .812 .Mi8 .281 
00-19977-4 2.625 1.250 2.406 .562 .906 .531 .343 

SCREW LOCK ASSEMBLIES Li'l. 

~ ~.4'40NC'2B THO MOUNTEO POSITION l~l=':,:1 J 250 APPAQX -
AEMOvE ONE WASHER 
FOR EACH .030 OF 
PANEL THICKNESS 
WHEN REAR MOUNTING 
(.060 MAX. PANEL) .. 4-40NC-2A THO. , 

_ ~EE~~ F .. ANGE #---" 
"4·40 NC-2A THO. 

FEMALE MALE 

Order Number Type Usage 

0·20418·2 Female 
OE, OA, OB, ~C, 00 PIN OR SOCKET WITH 
OR WITHOUT JUNCTION SHELL 

020419 Male DA, OE PIN OR SOCKET; DB, DC SOCKEl'-
020420 Male DO SOCKET 

PRECISION DIP SOCKETS 
PRECISION DIP ,SOCKETS 

DIP SOLDER TAILS 

Cinch IC sockets are ideal for test
ing and prototype purposes as well 
as production applications. Con
venient and dependable, these 
sockets prevent the possibility of 
damage to leads and hermetic 
seals. These sockets combine high 
contact retention with low contact 
resistance and high environmental 
stability. 

MATERIALS: INSULATORS: GP Black Phenolic 8er MIL-M-14, type 
CFG; Diallyl Phthalate per MIL-M-14, type SDG; C NTACTS: Beryllium 
copper, gold or electro-tin plating. 

ELECTRICAL SPECIFICATIONS 
CURRENT RATING: 1.0 amp; CONTACT RESISTANCE: 6 milliohms (at 
1 amp); CAPACITANCE PER MIL-STD-202: Method 305 at 100 KHz 
bet. contacts: 0.33 pfd avg. (phenolic), 0.28 pfd avg. (diallyl phtha
late)1 bet. opposing contacts: 0.12 pfd avg. (pnenolic), 0.10 pfd. avg. 
(dial yl phtlialate); WITHSTANDING VOLTAGE BET. ADJ. CONTACTS: 
1800 VRMS; INSULATION RESISTANCE: 1.0x10' meg. min. (phenolic), 
2.0x1()6 meg. min. (diallyl phthalate). 

MECHANICAL SPECIFICATIONS 
VIBRATION: Per MIL-STD-202C, Condition D. Method 204A, 10-2000 
C.P.S. at 20 G's or .060" double amplitude. No continuity interrup
tions of 1 micro-second or longer. No damage to contact or insulator. 
No disengagement of DIP modUle from the socket; SHOCK: Per MIL
STD-202C, Method 2028/3 blows in each of 3 mutually perpendicular 
planes. Shock level of 150 G's. No continuity interruptions of 1 
microsecond or longer. No damage to contact or insulator. No dis
engagement of DIP module 'from the socket; Temperature Range: 
Phenolic: -650 to lSOoC. ' 

WIRE WRAP TAILS 
MATERIALS: INSULATORS: Glass Nylon -650 to 1250 C; CONTACTS: 
Solid .025 phosphor bronze wire wrap post with sharp (.003 max. 
radius) corners. (Gold or electro-tin plated). 

ELECTRICAL S~ECIFICATIONS: CURRENT RATING: 1 amp; CONTACT 
RESISTANCE: 6 milliohms; INSULATION RESISTANCE: 1x10' Meg.; 
WITHSTANDING VOLTAGE: 1000 volts A.C. rms; INTERLEAD CAPACI
TANCE: 0.40 pf at 1 mhz. 

MECHANICAL SPECIFICATIONS: CONTACT SEPARATION FORCE: Min. 
~y'btE:S~a1x'oi. oz.; Min. CONTACT SEPARATION FORCE AFTER 100 

Contacts A B C D E,H F G J K L 
14 .600 .770 .690 .796 .300 .424 .187 .043 .210 .446 
16 .700 .870 .790 .896 .300 .424 .187 .093' .600 .770 
24 1.100 1.270 1.190 1.296 .600 .724 .486 .125 .700 .870 

SOLDER TYPE 
"'Insu- "Insu-
lation lation 
& Lead & Lead 

Distributor Factory Can- Plat-
Part No. Part No. acts il!L 

Distributor Factory Con- Plat-
Part No. Part No. tacts ing 

Standard Throat. Dim. "T" - lJM11, 

If::~ip-l 133·51-02·003 14 
!~l: !~l 133·51-92-005 14 

16·DIP 133·51-02·006 16 (I), 5) 
16-DIP·1 133-51-92·008 16 !~!: !~l 24-DIP 133-59-02-011 24 
24-DIP-l 133-59-92-010 24 (2, 6) 

24·N-VIP 13~;·59-O2·063 24 ~~l' !~l 24-N-DIP·l 133·59·92-064 24 

WIRE WRAP TYPE 
14·W-DIP 133·59·91-055 14 !~l:(~l 14-W·DIP·l 133·59·91-055 14 
14-W-DIP-2 133-59·91·051 14 (3), !6) 
14·W·DI P.J 133·59·91·052 14 (4), (6) 
16·W·DIP 133·59·91-058 16 !~l: !~l 16·W·Dlp·l 133-59-91-057 16 
16·W-DIP-2 133-59-91-054 16 (3), (6) 
16-W-DIP.J 133-59·91·053 16 (4), (6) 

.. INSULATIONS: (11 G.P. Black PhenoliC:i (21 DiallYIPhthalate; !3) 
Black Glass Nylon; (4) White Glass I~ylon: LEAD PLATING: 5) 
Electro-tin; {61 Gold. 

Note: Shallow Throat Socket Terminals are .017Ix.017Ix.110" long 
Standard Throat Socket Terminals are .D17"x.033"x.170 long 
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SEC. 2100 • CONNECTORS 

CINCH BLUE RIBBON* and MICRO RIBBON * 
RACK and PANEL CONNECTORS 

BLUE RIBBON 

MICRO·RIBBON 

PLUG 

No. of Socket 
Contacts No. 

14 57·20140 

24 57·20240 

36 57·20360 

50 57·20500 

DIMENSIONAL DATA 

JI6D1A.WQUNTlN&lO.lS __ RllUS.ot,WIII. 
1NAU,IIIM:trofG""Mf6camllS 

.nDWiN 

MATING PLUG.& RECEPTACLE 

l-~~ 
~.~~ 

MOUNTING TOPI1OUIt1ll6 . 

LAYOUTS \0---. tlNI,.u", 

DIMENSIONAL DATA 

RECEPTACLE 

Plug Socket Plug 
No. No. No. A B 

57·10140 57·40140 57·30140 1.417 1.750 

57·10240 57·40240 57·30240 1.842 2.175 

57·10360 57-40360 57·30360 2.352 2.685 

57·10500 57·40500 57·30500 2.947 3.270 

ELECTRICAL SPECIFICATIONS 
VOLTAGE RATINGS: (a) At Sea Level 500 VRMS, 700 VDC, (b) At 70,000 Feet 
125 VRMS, 200 VDC; CONTACT CURRENT RATING: 5 Amperes; CONTACT RESIS· 
TANCE: .003 Ohms Average; INSULATION RESISTANCE (As Received): 5000 Meg· 
ohms Minimum. 

ELECTRICAL SPECIFICATIONS 
VOLTAGE RATINGS: (a) At Sea Level 800 VDC, (b) At 70,000 Feet 300 VDC; 
CONTACT CURRENT RATING: 5 Amperes; CONTACT RESISTANCE: .003 Ohms 
Maximum; INSULATION RESISTANCE (As Received): 100,000 Megohms Minimum. 

MECHANICAL SPECIFICATIONS 
CONTACTS: Plug, Copper, ASTM·B·152, Type ETP, Socket, Phosphor bronze, 
ASTM·B·I03, MIL·B·892, Grade A; FINISH: .00002 Gold per MIL·G·45204, Type 
II over copper flash; MOUNTING PLATE: Passivated stainless steel. 

No. of Part Numbers Dimensions 
Contacts Plug Socket A B C D (Min.) 

8 26·4100·8P 26·4200·85 1'%, 1.375 IX, 1.120 
.- -.-

16 26·4100·16P 26·4200·16S 2'%, 2.125 1'%, 1.868 
-

24 26·4100·24P 26·4200·24S 3X, 2.875 2'X, 2.620 
f--

32 26·4100·32P 26·4200·32S 3'X, 3.625 3%, 3.370 

'Tolerances: Fractions ± U. 
Decimals ± .005 

MATING PLUG & RECEPTACLE 

MICRO·RIBBON CABLE·TO·CHASSIS 

MATING PLUG AND RECEPTACLE.' 

RECEPTACLE 

C D D min. E E min. F G H J min. 

.910 1.495 1.098 .843 .940 .306 .422 1.668 .940 

1.335 1.920 1.523 .825 1.365 .473 .473 1.668 1.365 

1.845 2.431 2.033 .905 1.875 .640 .473 1.730 1.875 

2.440 3.025 2.628 .995 2.472 .766 .473 1.825 2.472 

MECHANICAL SPECIFICATIONS 
CONTACTS: Cadmium bronze, ASTM·B·I05; FINISH: .00002 .Gold per MIL·G· 
45204, Type II, over copper flash; HOUSINGS: Brass alloy with .0002 to .0004 
zinc. Plus clear chromate. 
'Manufactured under license from Bunker·Ramo, Inc. 
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Vol.S PASSIVE COMPONENTS J MATERIALS J HARDWARE 

CINCH 

"JONES" PLUGS and SOCKETS - 300 SERIES 

In addition to the 300 series listed here, Jones Con· 
nectors are available in higher ratings. 

400 Series: 1200V, 15 amps 
2400 Series: 1700V, 15 amps 
500 Series: 3KV, 25 amps 

For information on these connectors and additional 
data on the units listed here, contact any Cinch Elec· 
tronics District Office, or your Cinch Distributor, who 
has these items in stock for immediate delivery. 

1~p:--, 
: x Y I 
L._ _oJ 

TYPE AB WITH ANGLE BRACKETS 

P·302·CCT 

S·302·AB 

.... ·u-.025 PLUG ~ MAX 

---n° q-(SKT~MAX I I 

A : x y.: 
I , 
I , 
L__ _..I 

1520lA I--\-.... ~'~.~ 

No. of Plug Socket Dimensions in Inches 
Contacts Part Nos. Part Nos. A B C .D 

2 P·302·AB S·3D2·AB 'U. Dia. - 'Uz 1~. 
3 P·303-AB S·303·AB 1 U, % 1U. 
4 P·304·AB S·304·AB % 'U. 1 1~. 
6 P·306·AB S·306·AB 1 'U. 1 l~. 
8 P-3D8·AB S·308·AB lYe 'X. 1 1~. 

10 P·310·AB S·310·AB 11i', 'X. 1 l~. 
12 P-3l2·AB S·312·AB l~ ,~, lYe 11i', 

. 
No. of PIUHt Socket Dimensions In Inches . Polarizing 

Contacts Part as. Part Nos. L M Pint 
15 P·315·AB S·315·AB 1% See Note NO 
18· P·3l8·AB S·318·AB 1'~, lYe NO 
21 P·321·AB S·32l·AB 2Ye ,~, NO 
24 P·324·AB S·324·AB 21i', lYe 14 
27 P·327·AB 5-327·AB 2% 11i', 14 
30 P·330·AB S·33D·AB 3~. 1% 14 
33 P·333-AB S·333·AB 3)1, 2% 17 

Nate: P·3l5·AB and S·315·AB require only two mounting brackets, mounted on 
center of connector. 

TYPE FP WITH FLUSH PLATE 

No. of Plu4 Socket Dimensions In Inches 
Contacts Part as. Part Nos. A B C D E (Max.) 

2 P-3D2·FP 5-302·FP 2X. lYe 1% - '%. 
3 P·303·FP S·3D3-FP 2U. lYe 1% ,~. )I, 
4 P·3D4·FP S·304·FP 2U. lYe 1% 'X,· % 
6 P-3D6·FP S·306·FP 2M, lYe 1% ,~. % 
8 P·308·FP S·308·FP 2~. 1% 2Ye 1~. % 

10 P·310·FP S·310·FP 2~, 1% 2Ye l'u., % 
12 P·312·FP S·312·FP 211', 1% 2Ye 1~. 1 

ELECTRICAL SPECIFICATIONS 
All connector ratings are based on a continuously mated condition. "Rated 
Voltage" is )I, of Voitage Breakdown. 

Rated Voltage ............ 730 Volts rms. Contact Resistance ....• 016 Ohms max. 
Under most normal operating conditions where not ail contacts are carrying sub· 
stantially fuil rated current, maximum current per contact is rated at 10 amperes. 
The Jones 300 series plugs and sockets are recognized under the Component 
Program of Underwriters' Laboratories, Inc. In accordance with UL Standard #498, 
the Underwriters' Laboratories ratings are derived from the condition whereby all 
contacts are carrying "rated" current simultaneously. The resultant ratings 
are as follows: 

Rated Current Rated Wattage 
(2·12 contacts) ....... 7.5 amperes (2·12 contacts) ........ 1875 walts 
(15·33 contacts) ..... 4.5 amperes (15·33 contacts) ...... 1125 walts 

MECHANICAL SPECIFICATIONS 
INSULATOR: Molded phenolici; CONTACTS: Phosphor bronze, cadmium plated; 
HOUSING: Formed metal, blaCK wrinkle finish. 

TYPE RP WITH RECESSED PLATE 

11=:::= . , 
y , • , 
-~ 

,)(!:<!....:.-.~ 

-Ih,' P-306·RP S·306·RP 

No. of PIUHt Socket Dimensions in Inches 
Contacts Part as. Part Nos. A B C D (Max.) 

2 P·3D2·RP S·302·RP 2X, IV. 1% 1.350 
3 P·303·RP S·303·RP 2M, IV. 1% 1.350 
4 P·304·RP S'304-RP 2X, IV. 1% 1.350 
6 P-306·RP S·306·RP 2U, IV. 1% 1.350 
8 P·3D8·RP 5-308·RP 2~, 2 2]1,1 1.850 

10 P·310·RP S·310·RP 211', 2 2]1,1 1.850 
12 P-3l2·RP S·312·RP 211', 2 2Ye 1.850 

TYPE CCT WITH CABLE CLAMP IN TOP 

P·306·CCT S'306'CCT 

No. of Plug Socket Dimensions in Inches 
Contacts Part Nos. Part Nos. A B C D 

2 P·302·CCT S·302·CCT 'U,Oia. - 'u., % 
3 P·303·CCT S·303·CCT 1 U, 'u., ~, 

4 P·304·CCT S·304·CCT % lX6 'u., % 
6 P-30S·CCT S·306·CCT 1 'U, I%. U, 
8 P·308·CCT S·308·CCT lYe 'X, I%,. V. 

10 P·310·CCT S·310·CCT 111'. 'X. 1'~ V. 
12 P·312·CCT S·312·CCT lYe '~. 1'~ 1i'. [ID ... .... 

~ 

---~ 
liLJ 
~ ....... ~ ........ .i P-315·CCT S·315·CCT 

No. a Plug oc e a e penmg a arIz ng 
Contacts Part Nos. Part Nos. + Yo -U. Standard Max. Pin 

S k t C bl 0 L PI' I 

15 P·315·CCT S·315·CCT pX. ~, Yo ·NO 
18 P·318-CCT S·318·CCT 2 ~. Yo NO 

~. P·321·CCT S·321·CCT 2~. % % NO 
f--24 P·324·CCT S·324·CCT 2% % % 14 

27 P·327·CCT S·327·CCT 2'~.· % % 14 
30 P·330·CCT S·330·CCT 3Ye % % 14 
33 P-333·CCT S·333·CCT 3~, % % 17 
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SEC. 2100 • CONNECTORS 

CINCH 
"JONES" PLUGS AND SOCKETS - 300 SERIES (Cont'd.) 

TYPE CCT·K WITH CABLE CLAMP 
IN TOP OF CAP AND WITH KEEPERS 

5·306·CCT·K 

No. of Socket Di~enslonvn Inche~ Cable 
Contacts Part Nos. A F Opening 

2 5-302-CCT·K 'X,Dia. ')(. 1% '%. % 
3 5-303-CCT-K 1 U, ,)(. 1% Z%'4 l{, 
4 5-304-CCT-K :y~- 'J1', ,)(. .1'%", 2"'4 % 
6 5-306-CCT-K 1 rwX, I%. IX 'u-. U, 
8 5-308-CCT-K IX lX, I%. 1% 2]-&4 X 

10 5-310-CCT-K 1U, '}f, 1'U. 12X, 2U4 X 
12 S-312-CCT-K IX '~, l'U. 1% 'u-. U. 

CABLE OPENING (SEE CHART) 

i~~ 1J 

S-315-CCT·K D'~ 2)(, 

]J 0 0 0 

I--c---L +'Is --< 
-M. 

No. of Socket L Cable Polarizing 
Contacts Part Nos. +Ya~X, Opening Pin 

15 5-315-CCT-K l'U, U, NO 
18 5-318-CCT-K 2 U, NO 
21 S-321-CCT-K 2~, 1----% NO 
24 

.. - ---2% --
14 5-324-CCT -K % 

27 S-327·CCT-Kt 2'~, % 14 
30 5-330-CCT-Kt 3X % 14 
33 5-333.CCT-Kt 3X, % 17 

tKeepers are centered on each side, not on each end as shown. 

TYPE CCT·L WITH CABLE CLAMP IN TOP OF CAP AND 
WITH LOCKS 

P·306-CCT-L 

No. of Plug Dimensions in Inches Cable 
Contacts Part Nos. A B C E F Opening 

2 P-302-CCT--L 'X,Dia. - ')(. 1'''f, '%. % 
3 P-303-CCT -L 1 U, ')(. 1';1{, '%. l{, 
4 P-304-CCT-L % 'U, 'u-' 1% 'U. % 
6 P-306-CCT-L 1 'u, I%. 1'l{, 'u-. U, 
8 P-308-CCT -L IX 'Ji, I%. 2U. 'u-. X 

10 P-310·CCT-L lU. 'U. l'U. 2%. 'u-. X 
12 P-312-CCT-L IX ,~, l'Uo 2U, 'u-. X. 

No. of Plug L Cable Opening Polarizing 
Contacts Part Nos. +Ya -X, Standard Max. Pin 

15 P-315-CCT-L l'U, X, V. NO 
18 P-318-CCT-l 2 X, V. NO 
21 P-321-CCT-L 2~, % V. NO 
24 P-324-CCT-L 2% % V. 14 
27 P-327-CCT-Lt 2'~, % V. 14 
30 P-330·CCT-Lt 3X % V. 14 
33 P-333-CCT -Lt 3X, % V. 17 

flocks are centered on each side, not on each end as shown. 

TYPE CCE WITH CABLE CLAMP IN END [Y~-==dlluj 

ctJ'i _ 

S-306-CCE 1] ·w INCWDING 1#,50' FLOAT 

Ii x, ' 
~;_.J 

E 
"' 

No. of Plug Socket Dimensions in Inches Cable 
Contacts Part Nos. Part Nos. A B C E G Opening 

6 P-306·CCE 5-306-CCE 1 'u, 1U. IX, 'U. U, 
8 P-308-CCE S-308-CCE IX 'u, 1U, l'3i', 'u-. y; 

10 P-310-CCE S-310-CCE IX. 'u, 13i', 2%", 'U4 -Y,--
12 P·312-CCE 5-312-CCE IX 'l{. 13i'. 1% 'U4 X. 

No. of Plug Socket A L Cable Opening Polarizing 
Contacts Part Nos. Part Nos. (Ref.) +Ya-J5', Standard Max. . Pin, 

15 P-315-CCE 5-315-CCE 2U, l'U, X, '3i', NO 

1-~8 P-318-CCE 5-318-CCE 2% 2 X. ';I{, NO 
21 P·321~CCE S-321-CCE 3X, 2l{, % '3i'. NO 
24 P-324-CCE S-324-CCE 3% 2% % '3i'. 14 
27 P-327-CCE 5-327-CCE 3'U, 2'l{, % '3i'. 14 
30 P-330-CCE S-330-CC£ 4 314 % '''f, 14 
33 P-333- CE 5-333-CCE 4l{. 3X. % '3i'. 17 

TYPE EB WITH END BRACKETS 

S-315-EB 

..... _- .. ,-
No. of Plug Socket L M P Polarizing 

Contacts Part Nos. Part Nos. -+-~2" -<-M,' +M6" Pin 
15 P-315-EB S-315-EB 2l{. 2 1% NO 
18 P-318-EB 5-318-EB 2% 2l{. 1'~. NO 
21 P-321-EB 5-321-EB 2'~. 2% 2X NO 
24 P-324-EB S-324-EB 3X 2'l{, 2U. 14 
27 P-327-EB 5-327·EB 3X. 3X 2V. 14 
30 P-330-EB 5-330-EB 3V. 3X. 33i', 14 
33 P-333-EB S-333-EB 4~, 3V. 3X 17 

TYPE SB WITH SHALLOW BRACKETS FOR FLUSH MOUNTING 

5-315-SB 

No. of Plug Socket A 
Contacts Part Nos. Part Nos. -+-~2'" 

15 P-315-SB 5-315-SB I'X. 
18 P-318-SB 5-318-SB 2 
21 P-321-SB S-321-5B 2~, 
24 P-324·5B 5-324-SB 2% 
27 P-327-SB 5-327-5B 2'~. ,-
30 P-330-5B S-330-SB 3X 
33 P-333-SB 5-333-SB 3X, 

' 'iii r- "'; T ~! -, 
..... "),::;~ ..•. 

,~;;L ~ 

M L Polarizing 
-+-~i" -+- )1," Pin 

2Ya 2'%. NO 
2U. 2'%. NO 
2% 3'U4 NO 
3U. 3')(. 14 
3Y, 35)(. 14 

f----Fx, 4%. 14 
4 4'U. 17 
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Vol. S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

CINCH 

TERMINAL BLOCKS and ACCESSORIES 
The Jones barrier terminal blocks are made of molded phenolic. Eyelets 
and screws are nickel-plated brass and terminals are hot solder dipped 
brass. Fibre or phenolic marker strips are available for all barrier blocks. 
Barrier blocks are availab~e in standard terminal configurations as shown. 
Optional terminals are available as indicated by the Y, W, or * W suffix 

,',"'" 
2-140 2-172-W 2-164%-W 2-164-Y 

The standard terminal block with binder head screws can be used for wire or 
spec[al terminal attachment. . 
% W terminals are available for solder attachment of wires on one side of the 
terminal block. W terminals are available for solder connection of wires to both 
sides of the terminal block. (Available as standard on 172 series; special order 
on others.) Y terminals are available for solder connection of wires underneath 
the terminal block. 

BARRIER TERMINAL BLOCKS 
SERIES 140/141/142/164 

140 141 142 
A Ye" l!la" 1M." 
B 'X'," ¥a" lU," 
c ~i' 2"!44" YJ" 
0 Ye" "M," X," 
E 1~" M" 2. Ye" 
F ~" Jf," Ye" 
G .160" .1751 _209" 

.185" 
H 5/40 6/32 8/32 

x~. x14 xM •. 

140 SERIES 
No. of 

Terminals Std." 
1 1-140 
2 2-140 
3 3-140 
4 4-140 
5 5-140 
6 6-140 
7 7-140 
8 8-140 
9 9-140 

10 10-140 
11 11-140 
12 12-140 
13 13-140 
14 14-140 
15 15-140 
16 16.140 
17 17-140 
18 18-140 
19 19-140 
20 20-140 
21 21-140 
22 22-140 
23 23-140 
24 24-140 
25 25-140 

164 
%'" 

'}(," 
K," 
Ye" 
1~" 

~" 
.171/ 
_175" 
6/32 
x14 

H (B. H. 
.Screw 

D-"""'~,.J Size) 

"I 
4~Dia. Hole), 

-.:.rl=}) 
TT 

%W Y 

1-140-%W 1-140-Y 
2-140-%W 2-140-Y 
3-140-%W 3-14O-Y 
4-140-%W 4-14O-Y 

.5-140-%W 5-140-Y 
6-140-%W 6-140-Y 
7-140-%W 7-140-Y 
8-140-%W 8-14O-Y 
9-14O-%W 9-140-Y 

10-140-%W 10-14O-Y 
11-140-%W 11-140-Y 
12-140-%W 12-140-Y 
13-140-%W 13-140-Y 
14-140-%W 14-140-Y 
15-140-%W 15-140-Y 
16-140-%W 16-140-Y 
17-14O-%W 17·140-Y 
18-140-%W 18-140-Y 
19-140-%W 19-140·Y 
20-140-%W 20-140-Y 
21-140-%W 21·140-Y 
22-140-0/4W 22-140-Y 
23-140-0/4W 23-140-Y 

~~:tag:~~ 24-140·Y 
25-14O-Y 

'140 series barrier blocks are available with up to 25 terminal positloris on 
speCial order. Part Nos. follow the conventional numbering system. 
141 SERIES 

No_ of 
Terminals Std_ %W y 

1 1-141 1-141-%W 1-141-Y 
2 2-141 2·141-%W 2-141-Y 
3 3-141 3-141-%W 3-141-Y 
4 4-141 4-141-%W 4-141-Y 
5 5-141 5-141-%W 5-141-Y 
6 6-141 6-141-%W 6-141-Y 

~ 7-141 7-141-%W 7-141-Y 
8-141 S-141-%W· 8-141-Y 

9 9-141 9-141-~W 9-141-Y 
10 10-141 10-141-%W 10-141-Y 
11 11-141 11-141-%W 11-141-Y 
12 12-141 12-141-%W 12-141-Y 
13 13-141 13-141-%W 13-141-Y 
14 14-141 14-141-%W 14-141-Y 
15 15-141 15-141-%W 15-141-Y 
16 16-141 16-141-%W 16-141-Y 
17 17-141 17-141-%W 17-141-Y 
18 18-141 18-141-%W 18-141-Y 
19 19-141 19-141-%W( 19-141-Y 
20 20-141 20-141-%W 20-141-Y 

ELECTRICAL SPECIFICATIONS 

Max. Volts 
r.m.s. Without 

Series Marker Strip , 

140 1100 
141 1100 
142 1600 
'150 . 1700 
151 1800 
152 2100 
164 1100 
171 1000 
172 1000 
173 1000 
174 1000 

" 'No marker strop avaIlable. 

142 SERIES 
No. of 

Terminals 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

164 SERIES 
No. of 

Terminals 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

·15 
16 
17 
18 
19 
20 
21 

Std. 
1-142 
2-142 
3-142 
4-142 
5-142 
6-142 
7-142 
8-142 
9-142 

10-142 
11-142 
12-142 
13-142 
14-142 
15-142 
16-142 
17-142 

Std. 
1-164 
2-164 
3-164 
4-164 
5-164 
6-164 
7-164 
8-164 
9-164 

10-164 
11-164 
12-164 
13-164 
14-164 
15-164 
16-164 
17-164 
18-164 
19-164 
20-164 
21-164 

SERIES 150/151/152 
DIMENSIONS 

150 151 
A 2" 
B 1M,' 1~" 
c Ye" 
0 • % 
E ~" 1~6" 

F M," YJ'" 
G .160" .1SO" 
H 10/32 12/32 

xM. x% 

Max. Volts Max. Max. Watts 
r.m.s. With Current per 

Marker Strip In Amps. Terminal 

1200 
1600 
2500 
2600 
3400 
3800 
1200 , 
2000 
2000 
2000 

152 
2~" 

1Ys" • 
1Ys" 

Ye" 
.209" 
14/28 
xli, 

%W 
1-142-%W 
2-142-%W 
3-142-~W 
4-142-%W 
5-142-%W 
6-142-%W 
7-142-%W 
8-142-~W 
9-142-%W 

10-142-%W 
11-142-%W 
12-142-%W 
13-142-%W 
14-142-%W 
15-142-%W 
16-142-%W 
17-142-%W 

%W 
1-164-%W 
2-164-%W 
3-164-%W 
4-164-%W 
5-164-%W 
6-164-%W 
7-164-%W 
8-164-%W 
9-164-%W 

10-164-%W 
U-164-%W 
12-164-%W 
13-164-%W 
14-164-%W 
15-164-%W 
16-164-%W 
17-164-%W 
J8-164-%W 
19-164-%W. 
20-164-%W 
21-164-%W 

15 
20 
30 
50 
70 
90 
15 
5 
5 
5 
5 

3,750 
5,000 
7,500 

12,500 
17,500 
54,000 
3,750 

625 
625 
625 
625 

Y 
1-142-Y 
2-142-Y 
3-142-Y 
4-142-Y 
5-142-Y 
6-142-Y 
7-142-Y 
8-142-Y 
9-142-Y 

10-142-Y 
11-142-Y 
12-142-Y 
13-142-Y 
14-142-Y 
15-142-Y 
16-142-Y 
17-142-Y 

Y 
1-164-Y 
2-164-Y 
3-164-Y 
4-164-Y 
5-164-Y 
6-164-Y 
7-164-Y 
8-164-Y 
9-164-Y 

10·164-Y 
11-164-Y 
12-164-Y 
13-164-Y 
14-164-Y 
15-164-Y 
16-164-Y 
17-164-Y 
18-164-Y 
19-164-Y 
20-164-Y 
21-164-Y 

AB~t~ ~ 1'0 Ie lil ~ . ~ ~ ~ .136 
.. 0';' DO: ~Do+ 

Dia. Hole 

HfFS] 
. , 

151 152 
Ifo. of 150 SERIES SERIES SERIES 

Terminals Std. Y Std. Std. 
1 1-150 1-150-Y 1-151 1-152 
2 2-150 2-150-Y 2-151 2-152 
3 3-150 3-150-Y 3-151 3-152 
4 4-150 4-150-Y 4-151 4-152 
5 5-150 5-150-Y 5-151 5-152 
6 6-150 6-150-Y 6-151 6-152 
7 7-150 7-150-Y 7-151 
8 8-150 8-150-Y 8-151 
9 9-150 9-150-Y 

10 10-150 1O·150-Y 
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SERIES 171 

No. of Terminals 

2 
3 
4 
5 
6 

7 
8 

SERIES 172 

No. of 
Terminals Std. W 

2 2-172 2-172-W 

3 3-172 3-172-W 

4 4-172 4-172-W 
5 5-172 5-172-W 
6 6-172 6-172-W 

7 7-172 7-172-W 

8 8-172 8-172-W 
9 9-172 9-172-W 

10 10-172 1O-172-W 

11 11-172 11-112-W 
12 12-172 12-172-W 
13 13-172 13-172-W 
14 14-172, 14-172-W 

. SERIES 173·174 

No. of 173 SERIES 
Terminals w. Lock Washer 

2 2-173 
3 3-173 

4 4-173 

5 5-173 

6 6-173 

7 7-173 

8 8-173 
9 9-173 

10 10-173 

eem/1971 
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BARRIER TERMINAL BLOCKS (Cont'd.) 

Std. 
2-171 
3-171 
4-171 
5-171 

6-171 
7-171 
8-171 

%W Y 
2-172-%W 2-172-Y 
3-172-%W 3-172-Y 

4-172-%W 4-172-Y 
5-172-%W 5-172-Y 

. 6-172-%W 6-172-Y 
7-172-%W 7-172-Y 

8-172-%W 8-172-Y 
9-172-%W 9-172-Y 

10-172-%W 10-172-Y 

11-172-%W 11-l72-Y 
12:172-%W 12-172-Y 
13-172-%W 13-172-Y 
14-172-%W 14-172-Y 

174 SERIES 
w.o. Lack Washer 

2-174 
3-174 

4-174 
5-174 
6-174 
7-174 
8-174 
9-174 

10-174 

SERIES 500 

The new 500 series Jones Barrier Terminal Blocks are designed for 
applications where electrical and mechanical performance requirements 
are especially critical. Bottoms are closed so that insulating strips are 
not required. Knockouts are molded into the base so that Y terminals 
can be accommodated if desired. A top-mounted marker strip can be 
furnished as described on page 16. 

SERIES DIMENSIONS 
540 541 542 G, (Oil. Hole) 

A lYa" 1%" 1%" 
B 1~2'" %" %'" 
c Mt 2'44" ~" 
0 %" 'M," 'f6" 
E 3%4" 'U," %" 
F 2Ul' ¥an !01" 
G .160'" .1751 .209" 

.185" 
H 5/40 6/32 8/32 

X ~. x!4 x~. 

SERIES 540 
Creepage Distance: '12 inch. Max. Voltage: 2300 volts r.m.s. Max. Current: 15 amps. 

No. of No. of No. of 
Terminals Part No. Terminals Part No. Terminals Part No. 

2 2-540 12 12-540 22 22-540 
3 3-540 13 13·540 23 23-540 
4' 4-540 14 14-540 24 24-540 

5 5-540 15 15-540 25 . 25-540 

6 6-540 16 16-540 26 26-540 

7 7-540 17 17-540 27 27-540 

8 8-540 18 18-540 28 28-540 

9 9-540 19 19-540 29 29-540 

10 10-540 20 20-540 30 30·540 

11 11-540 21 21·540 31 31-540 

SERIES 541 
Creepage Distance: % inch. Max. Voltage: 2800 volts r.m.S. Max. Current: -20 amps. 

No. of No. of No. of 
Terminals Part No. Terminals Part No. Terminals Part No. 

2 2-541 12 12-541 22 22·541 
3 3-541 13 13-541 23 23-541 
4 4-541 14 14-541 24 24-541 
5 5-541 15 15·541 25 - 25·541 
6 6-541 16 16-541 26 26-541 
7 7·541 17 17-541 27 27-541 
8 8-541 18 18-541 28 28-541 
9 9-541 19 19-541 29 29·541 

10 10·541 20 20-541 30 30-541 
11 11·541 21 21-541 

SERIES 542 
Creepage Distance: '1'. inch. Max. Voltage: 4000 volts r.m.s. Max. Current: 30 amps. 

No. of No. of No. of 
Terminals Part No. Terminals Part No. Terminals Part No. 

2 2·542 11 11-542 20 20-542 
3 3-542 12 12-542 21 21-542 
4 4-542 13 13-542 22 22-542 
5 5-542 14 14-542 23 23-542 
6 6-542 . 15 15-542 24 24-542 
7 7-542 16 16·542 25 25-542 
8 8-542 17 17-542 26 26-542 
9 9-542 18 18-542 -

10 10·542 19 19-542 

See YELLOW SECTION for Local OffIces, Phones 2609 
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CINCH-NULINE THE SINGLE SOURCE FOR ALL 
ROUND CONNECTOR NEEDS 

MIL·C·81511 
SUBMINIATURE CYLINDRICAL CONNECTORS 

Cinch-Nuline "Astro/348®" connectors repre
sent the highest state-of-the-art in round con
nectors. They have 0.085" contact centers with 
dielectric separation of 0.021", and the di
electric has a one-piece retention system that 
eliminates metal construction. Other importan't 
features include scoop-proof mating, grounding 
prior to electrical contact, removable crimp 
contacts, and extreme environment stability. 
Available are shell sizes for contact configura
tions of 4, 12, 37, 55, and 85 contacts, five 
receptacle styles, and standardized accessories 
including uniquely designed, strain relieving 
"J" Adapters. Request Catalog Number CN-5. 

MIL·C·26500 & MIL·C·38300 
CYLINDRICAL CONNECTORS 

Cinch-Nuline "Omega®" and "Golden Omega®", 
the connectors with more hours in the air than 
any other cylindrical, are available in shell 
sizes 10 through 22, with any contact style and 
insert configuration. Available, too, with G
Type conductive shells and lanyard release 
assemblies. These Cinch-Nuline round con
nectors operate continuously at 200°C, and 
withstand violent thermal shock and high G 
vibration. They resist corrosion, ozone, sand, 
and dust. Request Catalog Number CN-3. 
® Registered TM. Bunker-Ramo Corporation 

MIL·C·25516 MINIATURE ENVIRONMENTAL·RESISTANT COAXIAL CONNECTORS 

Conlact your IDeal Cinch-Sales Office, or write ••• 

•• 
• • 

Cinch-Nuline 1200 Series Connectors are 
environmentally and hermetically sealed con
nectors for single conductor coaxial and un
shielded cables. The 1200 Series is specifically 
designed for critical liquid quantity measure
ment systems aM other high impedance and 
RF applications requiring high vibration resis
tance and maximum reliability. 1200 Series 
connectors are available in a wide range of 
configurations in both solder and crimp type 
terminal designs. Request Catalog Number 
CN·7. 

I CINC. H-NULINE I· 1015 SOUTH SIXTH STREET 
Phone: (612) 339-8301 

• MINNEAPOLIS, MINNESOTA 55414 
TWX: 910-576-2748 
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SAME DAY SHIPMENTS-FROM STOCK 

STAN.DARDIZED & CUSTOM 
MIL. SPEC PLATING & MATERIALS. WE CROSS. REFERENCE MOST MANUFACTURERS 

PINS 
Standardized 

-= u 

Hundreds of 
configurations 

in stock 

SPACERS 

SWI·SS AUTOMATIC 

SCREW 
MACHINE 
PRODUCTS 
~:..... t .. c:: ... · ;) 

Competitive Pricing. 

STANDOFFS 

TERMINALS 
INSULATED/MICRO MINI/SUB MINI 

STANDARD/PRINTED CIRCUIT 
BRASS SOLDER 

~ff·.·- i·"~::· t ~ i i ! 
I' ..... 

tH't.-.} tl[ 
UI 'rtf 

Hundreds of 
configurations 

in stock 
WE PRECISION-MANUFACTURE AND PLATE TO 

MIL SPEC IN GOLD, SILVER, TIN,SOLDER, AND 
OTHERS TO ORDER. 

TEFLON 
INSULATED 

TERMINALS 
MODULE AND CONNECTOR PINS 

=0 

HANDLES 
HARDWARE 

QUICK DELIVERIES! 
~'ONCORD ELEC-TRONICS 
(; CORPORATION --_.- I 

DEPT. JE , 

37 GREAT JONES STREET NEW YORK, N. Y. 10012 (212) 777-6571 . TWX 710-581-4930 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2611 
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CONNECTOR CORPORATION 
6025 N. KEYSTONE AVENUE· CHICAGO. ILLINOIS 60646 • TELEPHONE: 312. 539-3108 

For many years the electronic industry has 
relied on the wide range of products. 
engineering services and consistent I?ro
duction quality of Connector Corporatjon. 
A limited cross section of Connector Cor
poration's line is illustrated. Your specific 
requirement can be exactly met and mass 
produced with good delivery. Many.items 
can be supplied with leads attached and 

TUBE SOCKETS 
Most sta,ndard and many special 
mOlded & ceramic configurations 
available as well as laminated 
socket types. Fixed or COllapsible 
types of 'shielding are available. 

MULTI PURPOSE 
PHONO CONNECTORS 
Sockets available in mUltiples up 
to 12 per section. Broad line of 
individual male and female types 
in a variety of mountings. Highly 
reliable for dependable repeated 
use. 

KINESCOPE SOCKET 
ASSEMBLIES 
Include: Miniature Di Heptal 
Socket for 900 color tubes, 1100 

Eightar CRT sockets, miniature 
types for JEDEC E7·91, BT-247 
basing (HEPTALI. Many special' 
configurations and types may be 
furnished in quantity lots. 

RECEPTACLES 
Numerous varieties. Available in 
molded or laminated construc· 
tion. Reliable contacts offer posi· 
tive electrical and mechanical 
mating. 

PLUGS 
Numerous types available, with 
molded or laminated phenolic in· 
sulations. leads may be supplied 
to specification. 

BATTERY SOCKETS 
Complete line for commercial & 
military batteries. Custom de· 
signed to your requirements. 

color coded, offering I?roduction savings for 
your assembly. SpeCial items can be de
signed or developed at relatively low cost. 
Just let us know what you need. 
Products are avai lable in a wide range of 
insulations. and contact materials: 
InsulationS include: general purpose or 
mica-filled low loss PhenoliC, glass filled 

alkyd, pOlyprol?Olene, ceramic,etc., in molded 
versions. Laminated types include XP, XXP, 
XXXP Phenolics, X2B Hard" Rubber, Glass 
Epoxy" Glass alkyd. 

Contacts and Platings include: High tensile 
brass, phosphor bronze or berylli um copper 
with cadmium, electro tin, silver hot tin 
dipped, silver-gold flash, gold plating, etc. 
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~® CONNECTOR CORPORATION 
6025 N. KEYSTONE AVENUE· CHICAGO. ILLINOIS 60646 • TELEPHONE: 312. 539-3108 

TRANSISTOR AND 
NUVISTOR SOCKETS 
Available to mate with 3·pin. 
in·line transistors, and also with 
3 and 4-pin transistors of any 
configuration on .200 Dr .100 
dia. pin circle. 
Miniature positive contact Mil 
quality nuvistor sockets for high 
qualfty military and commercial 
equipment. 

CRYSTAL SOCKETS 
Accommodate single & multiple 
crystals. Include both p.c. and 
conventional solder lug versions 
for crystals with .486, .273 and 
.192 pin centers and with .050 
Dr .040 pin diameters. Also avail
able to Mil Specs. 

FUSE HOLDERS 
Positive grip open type. Features: 
~asy solderability, and versatility 
of construction which permit 
multiples Dr variations to your 
spec at reasonable cost. 

UHF TV ANTENNAE 
Attaches easily. Can be rotated 
in many different planes for opti
mum performance. long life, 
trouble-free operation. 

TRANSMITTER TUBE 
SOCKETS 
low loss at very high frequencies 
available. Vented to provide 
maximum cooling of tube base 
and anode contact area by con· 
vection. Voltage breakdown char
acteristics are enhanced by ap· 
propriate barriers between con
tact pO$itions where indicated. 

'HIGH VOLTAGE 
TUBE SOCKETS 
Designed for application with use 
of appropriate insulating materi
als and spacings. 

RF COAXIAL ANTENNA 
CONNECTORS 
For auto receivers & similar ap
plications. Rugged construction. 
Excellent contact resistance and 
retention. 

MULTI-PIN MALE/FEMALE 
CONNECTORS 
Provide quick reliable connect 
and disconnect for cable assem
blies. Insert and extract easily. 
yet have reliable contact reten· 
tion and resistance. 

BATTERY CONNECTORS 
AND WIRE ASSEMBLIES 
Snap-on and positiv~ contact 
types available with wired leads 
if desired. Wire assemblies fur
nished to your specifications as 
to type of wire. length and ter
mination attachments. 

SEALECTRIC SWITCHES 
AND RELAYS . 
For standard & special applica
tions, send us your requirements. 

eem 1971 
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Precision Electronic Connectors. 
PRINTED CIRCUIT CONNECTORS:to Provide positive, space-saving con
nections between printed circuitry and conventional wiring through PC boards, tape cables or "plug" mounted 
subassemblies. Feature Continental's patented "Bellowform" contacts; glass-filled Diallyl Phthalate, Plaskon 
Alkyd, mineral filled Melamine moldings. Receptacles accommodate %,", %l', 'A.", %," . or !As" board thickness, 
single a'lld dual readouts on .050", .075" .100", .125", .150", ;156" and .200" centers. 

·Patent No. 2,875,425 

MOST PC CONNECTORS 
AVAILABLE IN THESE WIRING' STYLES 

PC BOARD RECEPTACLE 
Card edge printed circuit.connec;tors %2", %4", *&", %2" and 
Va" printed circuit boards. Available in wide range of sizes, 
single and dual readout contact construction ... up to 210 
terminals. 

Also available with .025" and .045" square solderless·wrap terminations. 

PC TEST POINT 
Provide conveniently located test points to check printed 
circuitry. Available with 4, 5, 6, 8, 10, 11, 20, 21, 28, 30, 42 
and 63 contacts which grip and hold securely a standard 
.080" test probe. Connectors have recessed and floating pin 
terminals mo.,mted at right angle to the test socket. Pins dip 
solder to printed circuit boa'rd. 

PC RIGHT ANGa..E PIN AND SOCKET 
MEET MIL-E-5400, MIL,c-55302, MIL·Co28748 SPECIFICATIONS 

Provide additional flexibility in printed circuit system design. 
Mating parts have set of solder cups on socket and set of right 
angle pins on plug which mounts and dip solders to the printed 
circuit board. Wide variety of configurations, contact sizes, 
moldings and mounting styles are available. 

EXCLUSIVE PATENTED 
"BELLOWFORM" CONTACT 

Coil spring action grip clasps printed circuit board 
firmly over 100% of the contact area. Contact permits 
use of undersized or oversized boa.rd tolerances while 
maintaining low contact resistance. It "rides" with 
the printed circuit board under extreme vibration 
conditions or misalignment. 

TERMINAL BLOCKS 
SERIES 145-58, 145-50 J\ND 145-48. Precision reamed, solderless taper pin 
receptacles in single, dulll and triple row construction, molded·in for high·' 
est durability. Available in any combination of feedthru individual or short· 
ing terminals. Internal bus between any 'combination of terminals elimi· 
nates external wiring. Mounting holes for stacking, right angle' and 
perpendicular mounting. Molding is glass filled Dially Phthalate (MIL.P· 
19833, Type GDI·30). 

CON TIN EN TAL CON NEe T.O Reo R P 0 RAT ION • 3 4 - 6 3 5 6 t h S T R E E T 
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for Commercial & Military Applications 
PLUG & SOCKET CONNECTORS for every requirement. 
A complete line of high·reliability connectors for computer, missile, aircraft, communications and other 
critical applications. In addition to standard specifications, these connectors can be supplied with such 
optional accessories as aluminum hoods, protective shells, polarizing screwlocks·, and solder filled contacts. 
Various molding compounds are also available. , 'Patent No.2, 746,022 

MICRO-MINIATURE 
5 TO 104 CONTACTS. Ruggedized to withstand shock and vibration 
extremes. Meet M I L·C-8384 specs. Available with guide pins and sockets, 
polarizing screwlocks, cable brackets, hoods and glass filled Diallyl 
Phthalate molding, 

Breakdown Voltage (sea levell, 2000V. RMS • Current Rating, 3A • Min. 
Creepage Bet. Contacts, .070" • Min. Air Space Bet. Contacts, .040" • 
Contacts, center·to·center %,' • Pin Diameter, .030" • 
Solder Cup" #22 AWG wire. 

SUBMINIATURE 
5 TD 104 CDNTACTS. Meet or exceed applicable paragraphs of Mll·C·5015 
and MIL·C-8384, Optional features include guide pins and sockets, polar· 
izing screwlocks, protective shells and aluminum hoods. Glass·filled 
Diallyl Phthalate molding. 

Breakdown Voltage (sea level), 2000V. RMS • Current, SA, Co nt" 7.SA max. 
• Min. Creepage Bet. Contacts, .078" • Min. Air Space Bet. Contacts, ,045" 
• Contacts, center·to·center, Yo" • Pin Diameter, .040" • Solder Cup, 
#20 AWG wire. 

MINIATURE 
4 TO 104 CONTACTS. A larger size, also available with guide pins and 
sockets, polarizing screwlocks, aiuminum hoods, protective shells, and 
various molding compounds. Can be supplied with similar specifications 
in hexagonal types with I, 4, 5, 7, 9 and 10 contacts. 

Breakdown Voltage '(sea levell, 3000V. RMS • Current Rating, SA. cont., 
7.SA. max •• Min. Creepage Bet. Contacts, Yo" • Min. Air Space Bet, Con· 
tacts, .070" • Contacts, center·to·center, .150" • Pin Diameter, .040" 
• Solder Cup, #20 AWG wire. 

CENTER SCREWLOCK 
34,50,78,104,152 CONTACTS. Double lead thread action screwlock, stain· 
less steel side channels and closed entry contacts for maximum reliability. 
152 r'emovable contacts Series 2500152 and 10·contact and 22-contact 
types, for "20 AWG wire also available. 

Breakdown Voltage (sea level), 3000V. RMS • Current Rating, lOA. cont" 
13A. max .• Pin Diameter, .062" • Min. Creepage Bet. Contacts, .110" 
• Min. Air Space Bet. Contacts, .050" • Contacts, center·to·center, .150" 
• Solder Cup (also solderless.wrap and taper pin), # 16 AWG wire. 

MINIATURE AND MICROMINIATURE 
WITH CRIMP REMOVABLE CONTACTS 
Miniature rectangular rack and panel connectors with removable crimp 
termination contacts. Available with 7, 9, 14, 18. 20, 26; 34, 50, 66, 75, and 
104 contacts. For solderless wiring. Insertion, removal and crimping tools 
available. Conform to MIL·C-22857 specifications. Also in Microminiature 
Sizes: 50, 100, 200 Contacts. Series 25MM. 

WOODSIDE, NEW YORK 11377 • PHONE SALES: (212) 
eem/1971 See YELLOW SECTION for Local Offices, Phones 

899-4422 
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How to use 

to find manufacturers of a specific product. 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examp,le, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturersr catalog In'ormation 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components, Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manu.acturersr addresses, phones and sales offices 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow.Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand I')ame or trade mark of a 
product, you can locate it in eem by 
using the Trade "'ame Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

if you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



MATRIX 

APPLICATIONS 
• Computer memories 
• Cordless patch panels 
• Function generators (Analog! Digital) 
• Power distributors 
• Thermocouple signal selectors 
• Circuit! Component test programmers 
• Lighting systems (Specia I effects) 
• Variable sequence selectors 
• Variable diode matrices 
• Code generators 
• Traffic control panels 
• Decade switches 
• Vending machine control 
• Numeric' controlled machinery 
• Data channeling and logging 
• Communications distributors 

FEATURES 
• Closed entry contacts 
• High mechanical environment capacity 
• Low interlead capacitance 
• Attractive and uncluttered 
• Compact package 
• Standard sizes available 
• Permits insertion of components into 

network without soldering 
• Wide ·variety of switching combinations 

SPECIFICATIONS 
• Contact Resistance 

a Total Pin Resistance: 
.004 OHM MAX. 

b Volume Resistivity of Strip: 
.003 OHM/IN 

• Breakdown Voltage: 
1000 VRMS MIN. 

• Current Capacity: 
5 AMPS Continuous 

• Materia Is: 
a Plastic Parts: Black Phenolic XXX 
b Flexible Contacts: Heat Treated 

Beryllium Copper 
c Terminals: Brass 
d Finishes: Gold, Silver or Nickel 

eem 1971 

PROGRAM BOARDS 
CO-ORO Matrix Program Boards are composed of 2 to 8 decks of 
contacts that are bussed on .250 centers. The contact rows of one 
deck are usually oriented perpendicular to the rows of adjacent 
deck(s) so as to obtain switching crosspoints. Electrical connec
tions of the bussed contact rows are effected by inserting shorting 
pins at the desired crosspoints; "CO-AX", phone plug type pins are 
available for networks which require component insertion (Diodes, 
resistors, etc.). Single board matrices of up to 11,000 crosspoints 
are available in standard or special arrangements. Bussed and iso
lated contacts can be had alone or in combination. Panels may be 
screened, engraved, or fitted with pre-punched templates for rapid 
program changing. 
u. S. Patent No. 3,349,361 

PROGRAM BOARD KIT S 
KIT BPS-I consists of a 10 x 10 matrix 
board similar to #63014-1, below. 10 short· 
ing pins and 10 "CO-AX" diode pins with 
IN270's installed .............................. $27.00 
KIT BPS-2 is the same as BPS·l but with-
out diodes .......................................... $22.25 

10 x 10 matrix board .......... $17.00 ea. 
Shorting pin .......................... .12 ea. 
Diode pin w /IN270 ............ .99 ea. 
Diode pin w/o diode ............ .51 ea. 

AVAILABLE FROM STOCK 

STANDARD MATRIX BOARDS - SERIES 63014 

DASH -1 -2 -3 -4 -5 ·6 -7 -8 -9 

MATRIX 10 x 10 10 x 15 lOx 20 10 x 25 l5x20 15x25 20 x20 10x50 25 x 25 

AVAILABLE FROM STOCK. ADD DASH NO. (1 Thru 9) MATRIX SIZE. 

MINIATURE PROGRAM BOARD 
.100 and .125 inch Center Line 

See Our 

These Matrix Program Boards are designed 
to meet the increased technological re
quirements for miniaturization in electronic 
systems and equipment. They have all the 
same features of the larger matrices and 
can be supplied in from 2 to 4 decks of 
bussed contacts. Single matrix boards of 
up to 2500 crosspoints can be furnished 
in one solid unit, with rugged Shorting 
and CO-AX (diode) pins available for pro
gramming functions. A standard 2 deck 
matrix measures .315 inches thick from 
the front to rear panel; program pins are 
.280 inches long by .063 inches in diame
ter. Termination of the bussed contacts 
are to .040 diameter pin terminals, which 
allow the matrix to be plugged into mating 
female receptacles or connected to directly 
by wave, dip, or hard soldering. Contact 
resistance is only .005 ohms per cross
point; breakdown voltage 600 VRMS; cur
rent capacity 3 amps continuous. 

Lighting Devices • Section 2400 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

4D for Optimum Value in Connectors 

SER.ES EBT lS6 
PHYSICAL and ELECTRICAL 
Number of Contacts: 8, 10, 12, 15, 18 or 22 
Contact Spacing: .156" 
Board Thickness: .054" to .070" 
Board Slot Depth: .330" Current Rating: 5 amps 
Test Voltage between Contacts: At Sea level: 1800 VRMS 

At 70,000 feet: 450 VRMS 
Insulation Resistance: 5000 meg. min. 
Contact Resistance: 30 millivolts max. at rated current 
COMPONENT MATERIAL 
Blidy: Glass-filled phenolic per Polarizing Key: Glass-filled nylon 

Mll-M-14, Type MFH, black Optional Threaded Mounting Insert: 
Contacts: Nickel silver per ~ickel plat~d brass. !Type V). 

QQ-C-585 alloy 770 spring Optional Floating Mounting Bushing: 
temper. Gold flash o'ptlonal. Cadmium plated brass. (Type Z) 

APPLICATION For use with 1/16" printed circuit boards requiring 
an edge board type connector on .156" centers. 

SERIES EBTL 050 
PHYSICAL and ELECTRICAL 
Number of Contacts: 8, 16, 20, 25, 

32, 50 or 64 per side 
Contact Spacing: .050" 
Board Thickness: Size 1 = .027"-.035" 

Size 2 = .056"-.068" 
Board Slot Depth: .200" Current Rating: 0.5 amp 
Test Voltage between Contacts: At Sea level: 1200 VRMS 

. . At 50,000 feet: 675 VRMS 
Insulation ReSistance: 5000 meg. min. 
Contact Resistance: 10 millivo.lts max. at rated current 
COMPONENT MATERIAL' 
Body: Glass-filled phenolic per 

Mll-M-14, Type MFH, black 
Contact Backer Strips: Epoxy 

glass laminate per 
Mll-P-18177, Type GEE, black 

Contacts: Beryllium copper per 
QQ-C-533, alloy 172. Gold 
plate per Mll-G-45204. 

Polarizing Key: Polycarbonate 

APPLICATION For use with 1/32" and 1/16" printed circuit 
boards in integrated thin film, and semiconductor circuitry 
with .050" contact spacing. 

SERIES EB 7 
PHYSICAL and ELECTRICAL (Featuring Bifurcaled Bellow Contacts) 
Number of Contacts: 

Single Row (Single Readout)-6, 10, 15, J8 and 22 
Double Row (Double Readout)-12, 20, 30, 36 and 44 

Contact Spacing: .156" Board Thickness: .054" to .070" 
Board Insertion Dellth: 

Single Readout Contact - .30Q" 
Double Readout Contact-.260" 

Current Rating: 5 amps 
Test Voltage between Contacts: At Sea level: 1800 VRMS 

At 70,000 feet: 450 VRMS 
Insulation Resistance: 5000 meg. min. 
Contact Resistance: 30 millivolts max. at rated. current 
COMPONENT MATERIAL 
Body: Glass-filled diallyl 

phthalate per Mll-P-19833, 
Type GDI-30F, green 

Contacts: Phosphor Bronze per 
QQ-B-750 with .000030 min. 
gold plated 

Polarizing Key: Nylon 
Optional Threaded Mounting Insert: 

Brass, nickel plated 
Optional Floating Mounting Bushing: 

Brass, cadmium plated 

APPLICATION For use with 1/16" printed circuit boards 
requiring an edgeboard type connector on .156" centers. 

SERIES 300 
PHYSICAL and ELECTRICAL 
Number of Contacts: 7, 15, 19 and 25 
Contact Spacing: 0.250", staggered rows ~ 

provide a .125" grid. 
Contact Gauge: #20 AWG 3005 
Minimum Creepage Path between Contacts: 5/32" 
Minimum Air Space between Contacts: 7/64" Current Rating: 7.5 amps 
Breakdown Voltage: At Sea level: 3600 VRMS 

At 70,000 feet: 975 VRMS 
COMPONENT MATERIAL 
Contact P.in: Phosphor Bronze Standard Body: Glass-filled 

diallyl phthalate per 
Contact Socket: Phosphor. Bronze Mll-P-19833, Type GDI-30F, 
Contact Plating: Gold Plated . green. Other body material 
Guide Pins: Stainless steel, passivated supplied upon request. 
APPLICATION Where permanent mounting of male connector to 
printed circuit board is required with mating female connector available. 

SERIES 303 
PHYSICAL and' ELECTRICAL 
Number of Contacts: 45 . 
Contact Gauge: #22 AWG 
Minimum Creepage between Contacts: 1/16" 
Minimum Air Space between Contacts; 1/64" 
Contacts, Center to Center: .050" 303PR-45 
Voltage Breakdown, Contact to Contact and Contact to Ground: 

At Sea level: 1200 VRMS • At 70,000 feet: 325 VRMS 
Current Rating: 3 amps 

COMPONENT MATERIAL 
Contact: Phosphor Bronze, Gold Plated Standard Body: Glass-
Contact Plating: Gold Plated filled diallyl phthalate 
Studs, Pilot Pins, Washers, Nuts: per Mll-M-19833, 

Corrosion-resistant steel, passivated Type GDI-30F, green 

APPLICATION For use in equipment requiring printed circuit 
connectors of the dip solder type with mating female connector. 

SERIES 315 
PHYSICAL and ELECTRICAL 
Number of Contacts: 50 
Contact TerminaiiCln: Male contacts 

available in right angle dip solder, 
or solder cup terminatipn 

Contact Spacing: 0.200", staggered 
rows provide a 0.100" grid 

Contact Gauge: #20 AWG 
Minimum Creepage Path between Contacts: 7/64" 
Minimum Air Space between Contacts: 1/l6" 
Current Rating: 7.5 amps 

3155-50 

Breakdown Voltage, Contact to Contact: At Sea level: 2500 VRMS 
. At 70,000 feet: 600 VRMS 

COMPONENT MATERIAL 
Contact Pin: Phosphor Guides and Hardware: Stainless steel, 

Bronze, Gold Plated passivated 
Contact (closed entry) Body: Glass-filled diallyl phthalate 

Socket: Phosphor Bronze, per Mll-P-19833, Type GDI-30F, green 
Gold Plated 

APPLICATION Designed for dip solder printed circuit 
applications requiring 50 contacts. Also available with solder cup 
termination for rack and panel applications. 

SERIES 330 
PHYSICAL and ELECTRICAL 
Number of Contacts: 12 
Contact Spring: .150" 
Contact Size: .040" dia. 
Minimum Creepage Path between Contacts: 7/64" 
Minimum Air Space between Contacts: 7/64" 
Current Rating: 7.5 amPs 
Breakdown Voltage: At Sea level: 2500 VRMS 

At 70,000 feet: 600 VRMS 
COMPONENT MATERIAL 
Contact Pin: Phosphor Bronze, Gold Plated 
Contact Socket: Phosphor Bronze, Gold Plated 
Eyelets: Brass, Cadmium Plated 
Body: Phenolic, CFG (black) 

APPLICATION Where permanent mounting of male connector to a 
printed circuit board is required with mating female connector 
available. Polarization available. 

SERIESM20 
PHYSICAL and ELECTRICAL 
Number of Contacts: 7, 9, 14, 18, 20, 26, 34, 41, 50, 75 
Contact Spacing: 0.150" 
Contact Gauge: #20 AWG 
Minimum Creepage Path between Contacts: 1/8" 
Minimum Air Space between Contacts, 3/32" 
Current Rating: 7.5 amps 
Breakdown Voltage: At Sea level: 3000 VRMS 

At 70,000 feet: 675 VRMS 

COMPONENT MATERIAL 
Contact Pin: Brass 
Contact Socket: Phosphor Bronze 

(beryllium copper also available). 
Contact Plating: Gold Plated 
Screwlocks: Stainless steel 

M520 
Standard Body: Glass-filled diallyl 

phthalate per Mll-P-19833, 
Type GDI-30F, green. Other 
materials available on request. 

Guides: Stainless steel 

APPLICATIONS For use in instrumentation, avionics, 
communications, missiles, guidance systems, computers, portable 
equipment and test equipment. 
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SEC. 2100 • CONNECTORS 

... for Optimum Value in Connectors 

SERIES SM20 
PHYSICAL and ELECTRICAL 
Number of Contacts: 5, 7, 11, 14, 20, 26, 34, 42, 50, 75 
Contact Spacing: 0.125" 
Contact Gauge: #20 AWG 
Minimum Creepage Path between Contacts: 5/64" 
Minimum Air Space between Contacts: 3/64" 
Current Rating: 7.5 amps 
Breakdown Voltage: At Sea Level: 2000 VRMS 

At 70,000 feet: 500 VRMS 

COMPONENT MATERIAL Screwlocks: Stainless steel, 
Contact Pin: Brass passivated 
Contact Socket: Phosphor Bronze. Standard Body: Glass-filled diallyl 

Beryllium copper also available. phthalate per MI L-P-19833, 
Contact Plating: Gold Plated Type GOI-30F, green. Other body 
Guides: Stainless steel, passivated material supplied upon request. 
APPLICATiONS For use wherever space is at a premium and a high 
quality connector is required in avionics, automation, communications, 
controls, instrumentation, missiles, computers and guidance systems. 

SERIES MM22 and MM24 
PHYSICAL and ELECTRICAL 
Number of Contacts: 5, 7, 9, 11, 14, 20, 26, 29, 34 and 44 
Contact Spacing: 3/32" 
Contact Gauge: MM22 Series = 22 gauge .• MM24 = 24 gauge 
Minimum Creepage Path between contacts: 5/64" I 
Minimum Air Space between contacts: 3/64" 
Current Rating: MM22 Series = 5 amps " 

MM24 Series"; 3 amps 
Breakdown Voltage: At Sea Level: 2000 VRMS 

At 70,000 feet: 500 VRMS 
COMPONENT MATERIAL 
Contact Pin: Phosphor Bronze 
Contact Socket: Phosphor Bronze 
Contact Plating: Gold Plated 
Screwlocks: Stainless steel, passivate 
Guides: Brass, gold plated MMP22-5 MMS22-5 
Standard Body: Glass-filled diallyl phthalate per MIL-P-19833, 

Type GOI-30F, green. Other body material supplied upon request. 
APPLICATIONS Especially suited for use in airborne, instrumentation 
and portable equipment applications or wherever the following 
requirements must be met: Minimum space and wei!!ht without sacrifice 
of performance, high quality materials, long service life, high 
vibration and shock resistance, and positive locking. 

SERIES PJ 
PHYSICAL and ELECTRICAL 
Current Rating: 7.5 amps 
Sucket Contact Engages: 0.080" dia. probe 

COMPONENT MATERIAL 
Standard Body: Glass-filled diallyl phthalate 

per MIL-M-19833, Type GOI-30F, green. 
Pin Contacts: Brass 
Socket Contacts: Phosphor Bronze 
Contact Plating: Gold Plated 
APPLICATION Printed circuit checkout and testing. 

MODEL 500 5R5 
PHYSICAL and ELECTRICAL 
Number of Contacts: 5 
Contact Spacing: 0.150" 
Contact: Accepts .080" dia. probe 
Current Rating: 5 amps 
Breakdown Voltage: At Sea Level: 3000 VRMS 

. At 70,000 feet: 676 VRMS 

COMPONENT MATERIAL 
Contact Socket: Phosphor Bronze 
Contact Plating: Gold Plated 
Standard Body: Glass-filled diallyl phthalate per MIL-P-19833, 

Type GOI-30F, green. Other materials available upon request. 

APPLICATION Permanent or semi-permanent test points for 
checkout and testing of printed circuits. 

SERIES QX32 
PHYSICAL and ELECTRICAL 
Minimum Creepage betWeen Contacts: 9/64" 
Minimum Air Space between Contacts: 7/64" 
All male contacts are .093" in diameter. Current 
ratings vary only because some solder cups are QX32S 1 
made for #12 AWG and others for #16 AWG. -
Voltage Breakdown Contact to Contact 

(#12 AWG solder cup): At Sea Level: 3300 VRMS 
. At 70,000 feet: 712 VRMS 

Current Rating: 23 amps #12 AWG. 13 amps #16 AWG. 
Voltage Breakdown Contact to Contact (#16 AWG solder cup): 

At Sea Level: 3600 VRMS • At 70,000 feet: 750 VRMS 

COMPONENT MATERIAL 
Closed Entry Socket Contacts: Phosphor Bronze", Gold Plated 
Inserts and Hardware: Stainless steel, passivated * 
"0" Ring: Synthetic rubber Boot: Neoprene 
Body Material: Glass-filled diallyl phthalate per MIL-M-19833, 

Type GOI-30F, green. Consult factory for other materials. 

QX32P 

QX32S 

For use with QX32S, a shorting plug to ground static electricity 
is available. Contactfactory for details. . 

'Contact factory. Beryllium copper can be 
specified to ordinance drawing 10182288. 

APPLICATION Used in the firing system of missiles. 

SERIES 400 and 401 
PHYSICAL and ELECTRICAL 
Voltage Breakdown, contact to contact: 

At Sea Level: 2000 VRMS 
At 70,000 feet: 500 VRMS 

Minimum Creepage Path between Contacts: 5/64" 
Minimum Air Space between Contacts: 3/32" 400PF 
Contacts, center to center: .150" 

COMPONENT MATERIAL 
Molded Body: Glass-filled diallyl phthalate per MIL-M-19833, 
. Type GOI-30F, green. For other materials, contact factory. 
Hood: Aluminum, anodized (on 401PFJ 
Shells, Mounting Nut and Coupling Nut: Aluminum, 

clear anodized. 
Contact Pins: Brass, Gold Plated 
Contact Socket: Phosphor Bronze, Gold Plated 
Lock Ring: Brass, cadmium plated 
Retaining Ring: Stainless steel Protective Cap: Polyvinyl Series 400RM 
APPLICATION Series 400: For use in equipment requiring a 41, 
51 or 55 pin sealed connector, with a mating non-sealed female 
connector. Series 401: For identical applications where hood is 
required. Mates with Series 400 RM connectors. 

SERIES S20 
COMPONENT MATERIAL Coaxial Socket Body: Brass, 
Molded Body: Orion-filled diallyl silver plating standard. 

phthalate per MIL-M-14F, Type Gold also available. 
SOI-5 (blue), furnished as standard. Coaxial Socket Contact: 

Contact Pin: Brass, Gold Plated Beryllium copper, gold 
plated 

Contact Socket: 4 tine beryllium Shell and Retaining Plate: 
copper, gold plated Aluminum, cadmium plated 

Coaxial Insulator: Teflon and gold iridited . 

Coaxial Contacts are for use with Adapter No. 2710-10 by Cannon 
or No. 5988 by Greymar and fit RG 188/U cable. 

520P·41 and 5205·41 
PHYSICAL and ELECTRICAL 
Minimum Creepage Path between Contacts: 1/8" 
Minimum Air Space between Contacts: 1/16" 
Contacts, center to center: 3/32" 
Ambient Temperature Range: _67 0 F to +2500 F 
Approximate Weight: S20S-41 = 1.5 oz. 5205-41 

S20P-41 = 1.0 oz. 
Voltage Breakdown, contact to contact: At Sea Level: 2500 VRMS 

At 70,000 feet: 600 VRMS 
Current Rating: 10 amps 

520P·13·4R and 5205·13·4R 
PHYSICAL CHARACTERISTICS 
Minimum Creepage Path between Contacts: 7/64" 
Minimum Air Space between Contacts: 1/16" 
Contacts, center to center: .150" 
Ambient Temperature Range: -:670 F to +2500 F 
Approximate Weight: S20P-13-4R = 1.8 oz. 

S20S-13-4R = 1.3 oz. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2619 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

BINDING POSTS, /EIJIl 
CONNECTORS, SOCKETS 

custom connecting devices ..• 
SOCKETS P.C. CARD EDGE CONNECTOR SOCKETS SOCKETS 

7, 8 and 9-Pin Miniature Sockets. Miniature Card-Edge Conn.ector 
To MIL-S-12883A or commercial designed for automatic solderless 
requirements. Contacts: brass, wrap connections. 
phosphor-bronze or beryllium- Specifications: 
copper, with various finishes. Mica- Housing: Glass filled nylon. 
filled, general purpose phenolic or 
ceramic. Top mount, bottom mount, Contacts: Beryllium-copper, gold 
split-saddle or shield base ver- over nickel-plated, on 0.100 cen
sions. 4 ground lugs available in ters, 0.025 square tails. 
bottom mount version. Various Accepts a 0.062 thick P.C. board. 

. mounting centers. 

"'~,-
9713-282 

Compactron Socket, #9878-l. 
Accommodates any Compactron 
tube. Top or bottom mount saddle. 
4 ground lugs on bottom mount 
optional. 10/16" centers. Mica
filled or general purpose phenolic. 
10-Pin Socket, #9713-282. Accepts 
new 10-Pin tube. Top or bottom 
mount. 4 ground lugs ·on bottom 
mount optional. Mica-filled or gen
eral purpose phenol ic . 

119 
Series 

9718 
Series 

119. Connector. 1 to 5 contacts. 
"Va" mounting centers. 

9718 Series. Up to 12 contacts. 
10/16" mounting centers. Many 
combinations available withClut 
tooling. 
(Mating plugs available for all 
models) 

UNIVERSAL BINDING POSTS SPRING BINDING POSTS RIGHT ANGLE MALE CONN. TRANSISTOR SOCKETS 

I ,-"- ,I I 
~ ,-n- 9795-13 6692 , 

9738-19 9766-150-1 7186 WB-8-CHA-l 9766-17~ 
Multi-type. Accepts banana plug. Quick connections. O-shaped hole 
"0" insulators for keyed mount- for uniform tension across wire. 
ing. Non-removable tops. Red or Accepts phono-tip. Threaded stem 
black phenolic. and dowel optional. Nickel-plated 
#9738-19 - Rated 30 amps at brass. Red or black phenolic caps. 
1000V. Nickel-plated brass. #9795-13 -:- with stem and dowel. 
#9766-150-1 - Miniature. Extends #6692 _ without stem or dowel. 
only 57(i4" from panel when closed. 
Max. dia., %2". Gold flash on #WB-8-CHA-l - To Signal Corps 
nickel-plated brass. spec. U 106/U. Watertight. Can 
Twin Assemblies, #7186. Boss also be produced to MIL-P55149/8. 
insulates posts from panel. "Va" #9766-176 - Miniature, water-
mounting centers. 6-32 molded-in tight. Meets MIL-P-55149!7 
stud. W' dia. non-removable tops. Max. dia. 0.40". High impact 
Brass and phenolic. strength nylon plastic body. 

Oesigned primarily for terminating 
printed circuit boards into wire
wrap plates on military air-borne 
and ship board electronic equip
ment, this header also has numer
ous commercial applications. 
Specifications: 
Insulator: Oiallyl phthalate. 
Contacts: Brass, gold over nickel
plated, on 0.100 square grid. 
Available in 34, 40 and 50 contact 
configurations. 

9866-13-6 9866-13-4 

Oesigned for JEOEC series tran
sistors. One-piece integral saddle 
design. Speedy assembly with 
rivets or #2 screws. Contacts are 
silver-plated beryllium copper with 
gold flash. Mica-filled phenolic 
sockets meet MIL-M-14 MFE specs. 

POWER TRANSISTOR SOCKET 

9866-15-1 

For to -3 power transistors. Spe
cial design permits complete elec
trical isolation of base connection. 
I-piece. molded construction of 
high impact Bakelite. 

FUSE HOLDER ADAPTORS TIP JACKS SOCKETS 

9138 

Heavy-duty Holde"r. Housing, 
#9138. Cap, #9137. Solder or 
crimp-type contacts. General pur
pose phenolic. 
Springs according to type of fuse. 
Assembled or unassembled. Can 
also be supplied in: thermoplastic 
nylon. 

9864-1C. 

9864-1. 

9865-1C 

9865-1 

Converts any 7 or 9-Pin miniature 
socket into a connector. Brass 
cadmium contacts, mica-filled or 
general purpose phenolic. 
7-Pin Socket, #9864-1 . 

Cap, #9864-1 C 
9-Pin-Socket, #9865-1 

Cap, #9865-1C 

" , 9768-17 7115 9768-13 

Metal Jack, #9768-17. Beryllium
copper contacts. Nylon insulator in 
wide range of colors. 
Molded Jack, #7115. Red or black 
general ·purpose. 

Metal Jack, #9768-13. Brass body. 
Phosphor-bronze contacts. Cap in 
red or black phenolic. Locking nut 
and insulation washer available. 

9748-1 

Crystal Socket (TS0205COl), 
#9748-1. Glazed Steatite per JAN-
1-10. Meets MIL-S-12883A. Con
tacts: phosphor-bronze or beryllium 
copper, silver-plated. Also avail
able' in black general purpose and 
mica-filled low loss. 

HU'GH H. EBV CO. REQUEST TECHNICAL BULLETIN 

470,1 GERMANTOWN AVENUE. PHILADELPHIA. PA. 19144 • PHONE: (215) DA 4-7000 A DIVISION OF REDM CORP. 

EARNED LEADERSHIP IN THE ELECTRONICS INDUSTRY THROUGH RELIABLE, QUALITY PRODUCTS 
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E-Z-HOOK' THE 
IMPOSSIBLE 
HOOKER 

Now, jumper or test your Wire-Wrap· circuits easily 
and instantly with E-Z-HOOK connectors. Miniature 
reIiable clip with spring action insures secure con
nection, making miniature hook-ups short-free and 
efficient. Saves time, cuts cost. 

E-Z-HOOK "Hypo-Action" slides vertically onto Wire 
Wrap pins or hooks on laterally. Features beryllium 
copper, gold plated conductor with insulated durable 
Nylon body to point of contact. 

E-Z-MINI-HOOK~ 
1-1---.,-----2.250 -------1 

ACTUAL SIZE ::::j-t.f--
BERYLLIUM COPPER 

.150 - GOLD PLATED CONDUCTOR 
NYLON BODY 

RED, BLACK, BLUE, GREEN, ORANGE, YELLOW 
WHITE, BROWN, VIOLET, AND GRAY 
~Register Trade Mark Gardner·Denver Co. 

E-Z-I\!IINI-HOOK~ 

AVAILABLE WITHOUT LEAD 

COLORS: All (Specify) 

No. X-100 $ .59 ea No. X-100W (illustrated) $ .64 ea 

Finger-ease washers available separately. 
Part No. 200 Packed 100 per bag $5.00 ea. bag 

E-Z-MINI HOOK'" TO STACKING BANANA PLUG 

THERMOPLASTIC LEAD 
24 AWG (19x36) 

COLORS: All (Specify) 

32" 

No. 201 $1.09 ea No. 201W (with washer) $1.14 ea 

E-Z-MINI-HOOKR TO TIP PLUG (.080) 

THERMOPLASTIC LEAD 24 AWG (19x36) 
COLORS: All (Specify) 

No. AX-1 $ _99 ea No_ AX-1W (with washer) $1.04 ea 

E-Z-MINI HOOK" TO STACKING TIP PLUG (_080) 

THERMOPLASTIC LEAD 24 AWG (19x36) 

COLORS: All (Specify) 
No. 202 $1.09 ea No. 202W (with washer) $1.14 ea 

E-Z-MINI-HOOK' TO BANANA PLUG 

THERMOPLASTIC LEAD 
24 AWG (19x36) 

COLORS: All (Specify) 

No. BX-1 $ .99 ea No. BX-1W (with washer) $1.04 ea 

E-Z-MINI-HOOK@ TO E-Z-MINI-HOOK~ JUMPER 

LENGTH 

~~~~~~;fY) f25la.:::iiiiiiiiiiii __ " 

THERMOPLASTIC LEA~TEFLON LEAD 
No.1 Length Net ea. No.1 Length Net ea. 
204 - 6 $1.35 304 - 6 $1.45 
204 - 12 1.35 304 -12 1.45 
204 - 18 1.35 304 - 18 1.45 
204 - 24 1_35 304 - 24 1.45 
204 - 36 1.35 304 - 36 1.55 
204 - 48 1.35 304 - 48 1.65 
204 - 60 1.35 304 - 60 1.75 
No. 204 and No. 304 series available with finger
ease washers @ .10 extra. Add W after length 
(204-6W) when ordering. 

E-Z-HOOK TEST PRODUCTS MAILING ADDRESS: P.O. Box 1405 Arcadia, California 91006/ (213) 285-6154 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2621 
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E-Z-HOOK TEST PRODUCTS 

E-Z-MINI-HOOK" TO METER BANANA PLUG 

THERMOPLASTIC LEAD 24 AWG (19x36) 

COLORS: RED, BLACK (Specify) 

No. 205 $1.19 ea No. 205W (with washer) $1.24 ea 

E-Z-MINI-HOOK' TO METER PIN PLUG (.080) 

THERMOPLASTIC LEAD 24 AWG (19x36) 

COLORS: RED, BLACK (Specify) 

No. 206 $1.19 ea No. 206W (with washer) $1.24 ea 

E-Z-MINI-HOOK" TO .020 STACKING PIN 

.020 PIN TIP PLUGS IN1'O ,..,= ........ 
INTEGRATED CIRCUIT SOCKET 
STACKING CAPABILITY 

COLORS: All (Specify) 

32" 

No. 307 $1.65 ea No. 307W (with washer) $1.70 ea 

LUG FITS STANDARD BINDING POST 
COLORS: RED, BLACK (Specify) 
No. 208 $ .89 ea No. 208W (with washer) $ .94 ea 

E-Z-MINI-HOOK'" TO INSULATED SPADE LUG 

LUG FITS NO.4 AND NO.6 SCREW 
COLORS: RED, BLACK (Specify) 

32" 

\ ... ~.! r.~ .... ~ ... ~~ 40 \t;;IiJ . 

No. 209 $ .89 ea No. 209W (with washer) $ .94 ea 

TIP DIMENSIONS 
JUMPER METER CLIP, TEST PROD TIPS AND 
SCOPE METER PROBE TIP 

-i 1-.093 
.290" 

.150 

1-----'--2.125"----1 

RED, BLACK, BLUE, GREEN, ORANGE, YELLOW 

JUMPER METER CLIPS 

Easy slip-on design saves in ~ssembly-safe solder 
connection with strain relief assures trouble free 
lead life. 
Durable Nylon in colors for identification 
Tough stainless conductor 

COLORS: Red, Black, Blue, Green, Orange, Yellow 

No. 61-1 E-Z-HOOK'" CLIP (STANDARD) $ .49 ea. 
No. 61-2 E-Z-HOOK'R! CLIP (GOLD PLATED) .69 ea. 

TEST PROD TIP ADAPTERS 

I!!!!!!!!!!!!!!b, TOUGH STAINLESS g C, CONDUCTOR, DURABLE 
. NYLON INSULATION 

Wobble free fit on prod doubles test prod utility 
Remote connections made easily-safe from shock 
COLORS: Red, Black, Blue, Green, Orange, Yellow 

No.55-0 E-Z-HOOK@ TIP (NEEDLE .060) $ .79 ea. 
No.56-1 E-Z-HOOK@TIP (STANDARD .080) .79 ea. 
No. 59-4 E-Z-HOOK" TIP (BANANA-STANDARD) 

.79 ea. 

HARNESS BOARD CLIPS 

t_·093 

To .025 

-.-L i 

Tfi-·150 

IT 
Save up to 30% in board construction time 
E-Z-HOOK'" "NAIL" CLIP" drives into wood like a 
nail and pulis out as easily. Smooth, tough stain-

'less E-Z-HOOK" holds firmly against durable 
nylon-Won't cut, nick or damage wire ends. 
Easy finger tip operation speeds wire placing . 

. COLOR:RED 
No. 81-1 E-Z-HOOK® "NAIL" CLlp® 
No.81-4 For #14 Wire 
No. K8150T (50 Clips, Tool & Inslr.) 
No. T-20 Nail Driving Tool 

PART SUBSTITUTION CLIPS 

$ .25 ea~ 
.25 ea. 

9.95 ea. 
.35 ea. 

1-----2.5-----1 
Eliminate guessing-quick, easy temporary con
nections in seconds-No lead twisting or solder 
tacking to damage parts or wiring. 

SPEEDS TROUBLE SHOOTING
SAVES TIME AND MONEY 
COLORS: Red, Black, Blue, Green, Orange, Yellow 
No. 71-1 $ .69 ea. 
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E-Z-HOOK TEST PRODUCTS 

SCOPE METER PROBE 
CUSTOM Probes assembled in minutes 
Featherweight construction 1/3 oz. 

[~;' :~--;-;=;;::!!!!!!!!!!!!!!!!!!!!!!!~$41~ 
--------4.75"--------

Screw on cover for ready access and repair 
Special terminals speed assembly 

TERMINAL TERMINAL 

\ I 
';::E : i:i!ee:~:':.=J0~ -,STRAIN 

/ \ 
RELIEF 

PROLONGS 

HOOKUP FOR SPACE FOR LIFE OF 
DIRECT PROBE RESISTANCE SHIELDED 

OR SINGLE 
DURABLE NYLON SLIDE - LEADS 
TENITE BODY-
TOUGH STAINLESS HOOK 

RED, BLACK, BLUE, GREEN, ORANGE AND SILVER 

No. 54-1 E-Z-HOOK" CUSTOM PROBE $ .99 ea. 
No. 54-2 E-Z-HOOK"' CUSTOM PROBE 

(GOLD PLATED) 1.19 ea. 

BNC FEMALE TO E-Z-MINI-HOOKS' 

RED 

Connector: BNC Female, Bright Finish 
Wire: 20 AWG (105 x 40) Thermoplastic-Flexible 
Clips: E-Z-MINI-HOOK"', Gold plated, Beryllium 

Copper Conductor, Nylon Body 

Overall Length: 7" 

No. 1001 

BNC MALE TO E-Z-MINI-HOOKS" 

$3.95 ea. * 

RED 

~ 
Connector: BNC Plug, Bright Finish 
Wire: 20 AWG (105 x 40) Thermoplastic-Flexible 
Clips: E-Z-MINI-HOOK", Gold plated, Beryllium 

Copper Conductor, Nylon Body 

Overall Length: 7" 

No. 1010 

* Prices include the finger-ease washers. 

$4.95 ea.* 

SEC. 2100 • CONNECTORS 

BNC MALE TO E-Z-MINI-HOOK'" 

Connector: BNC Plug, Bright Finish 
Cable: RG58C/U or MIC 

RED 

BLACK 

Clips: E-Z-MINI-HOOKS", Gold plated, Beryllium 
Copper Conductor, Nylon Body 

NO. / LENGTH NO. / LENGTH NO. / LENGTH 
1020 - 18 1020 - 30 1020 - 48 
1020 - 24 1020 - 36 1020 - 60 
Note: For MIC Cable. use prefix 2020 

UHF MALE TO E-Z-MINI-HOOK~' 

Connector: UHF Plug, Bright Finish 
Cable: RG58C/U 

$6.25 ea.* 

Clips: E-Z-MINI-HOOKS", Gold plated, Beryllium 
Copper Conductor, Nylon Body 

NO. / LENGTH NO. / LENGTH NO. / LENGTH 

1030 - 18 1030 -- 30 1030 - 48 
1030 - 24 1030 - 36 1030 - 60 $6.25 ea * 

E-Z-MINI-HOOK" BOTH ENDS 

~_L~'uRED" 
, BLACK I a; ~BLACK ' 
Clips: E-Z-MINI-HOOKS'" both ends, Gold plated, 

Beryllium Copper Conductors, Nylon Bodies. 
Cable: RG58C/U, MIC or Twisted Pair 

NO. / LENGTH NO. / LENGTH NO. / LENGTH 
1040 - 24 1040 - 36 1040 - 60 
1040 - 30 1040 - 48 $6.25 ea * 
Note: For MIC Cable, use prefix 2040. 
for Twisted Pair, use prefix 3040 

DOUBLE BANANA TO E-Z-MINI-HOOKS'" 

~ 

:2 
Connector: Double Banana Plug 
Cable: RG58C/U, MIC orTwisted Pair 

RED 

Clips: E-Z-MINI-HOOKS"', Gold plated, Beryllium 
Copper Conductor, Nylon Body 

NO.1 LENGTH NO.1 LENGTH NO. / LENGTH 
1050 - 18 1050 - 30 1050 - 48 
1050 - 24 1050 - 361050 - 60 $6.25 ea * 
Note: For MIC Cable, use prefix 2050, 
for Twisted Pair, use prefix 3050 
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Total Connector Capability from the Innovator: 

2624 

METAL PLATE 
BACK PANEL 
CONNECTORS 
AND WIRING SERVICE 
The metal plate connecting system is the modern day· method for 
mounting and interconnecting electronic components. Most dramatically 
used in the computer equipment field, this packaging system provides a 
high density system compatible with automatic wiring methods. The 
metal plate system is modular in concept and Elco has a wide assortment 
of standard parts we'll assemble and wire to your particular needs. 
Request Catalogue MPR 

METAL·TO·MElAL 
PRINTED CIRCUIT 
CONNECTORS 
MINIATURE AND SUBMINIATURE 
Three specifications (MIL-E-5400, MIL-E-8189, and MIL-T-21200) require 
two-piece metal-to-metal printed circuit connectors in airborne equip
ment. VARICONTM connectors are metal-to·metal and provide a multitude 
of options: contact spacings of .050", .075", .100", .156" and .200"; 
terminals for wire wrap, crimp, solder, and taper tab; connector sizes 
from 2 to 152 contacts. 

Request Catalogue PCR 

CARD~EDGE 
PRINTED CIRCUIT 
CONNECTORS 
Card-edge connectors mate directly with the .printed circuit card, 
and ·are available in a wide range of sizes (4 to 100 contacts), configu
rations, and contact spacings t100", .125", .150", .156", and .200"). 
Optional means for terminating include wire wrap, solder, and taper tab. 
Other options include: connectors with or without' card guides; various 
mounting provisions - threaded inserts, floating eyelets, force fit hubs, 
and standard mounting holes. 
Request Catalogue CER 

BOARD·TO·BOARD 
PRINTED CIRCUIT 
CONNECTORS 
Make your connections with a total system (the Elco system). Whether 
your· p.c. boards are perpendicular, parallel, or even tandem to each 
other, we have the right type, connector size, and contact spacing 
<.100", .125", .ISO", .156", and .200"). Each and every type uses, 
exclusively, the VARICONTM contact, a two-piece (metal-to-metal) contact 
complying fully with the latest revision of MIL-E-5400, MIL-E-8189, and 
MIL-T·212oo. 
Request Catalogue BBR 

PRINTED CIRCUIT 
CARD ENCLOSURES 
The Elco VARIPAK® II enclosure is a highly versatile device for 
packaging printed circuit cards and connectors. Made of rugged 
aluminum, the Varipak can be used in storage cabinets, pull·out 
drawers, and even as the framework for small instrument panels. 
The Varipak's construction. allows air flow throughout the unit, 
aiding in longer component life. There are 32 standard sizes avail
able with basic parts stocked at all authorized Elco distributors. 
Request Catalogue VER 
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Elco Corporation, Willow Grove, Pa. 19090 • 
Elco Pacific, 2200 Park Place, EI Segundo, Calif. 90245 • 

SEC. 2100 • CONNECTORS 
(215) 659-7000; TWX 510-665-5573 
(213) 675-3311; TWX 910-325-6602 

Elco Huntingdon Corporation, Huntingdon Industrial Park, Huntingdon, Pa. 16652 • (814) 643-0700; TWX 510-691-3117 

Operations in USA, Australia, Belgium, Canada, Denmark, England, France, Germany, Israel, and Japan. Sales offices throughout 
the world. 

RECTANGULAR 
RACK AND PANEL 
CONNECTORS 
Elca's full line of rack·and·panel and I/O (input/output) connectors come 
in a wide choice of styles. With standard, miniature, and even 
modular styles you can have from 2 up to 140 VARICONTM contacts, or 
practically any size in between. We've just created a family of high· ;: 
density connectors 1.100/1 and .125/1 spacing) engineered for high relia· ;,;',,, ;" " . ,,:...,~:;-::.' 
bility (including military) as well as controlled·environment applications. ';;;;;;,:,'~'i:;:'eY' 7"" ;. ' 

Request Catalogue RPR;,l::;;;'""", " "~:'.,.> 
~.",.~; >"~'\~.~.<.:,>::.~\ 

MIL-C-26482 
MIL·C-26500 
CIRCULAR CONNECTORS 
Elco supplies both MIL-C·26482 (Navy) and MIL·C·26500 (USAF) circular 
connectors. MIL·C·26482 environment·resisting, quick·disconnect connec· 
tors are equipped with solder or crimp contacts; available in a choice of 
nine shell sizes with 3 to 61 contacts. MIL·C·26500 connectors are 
designed to be essentially void hiss in order to withstand environmental 
extremes encountered by missiles and space vehicles. Equipped with 
crimp contacts, the connectors are available in nine shell sizes with 
2 to 61 contacts. 
Request Catalogue CCR 

MILITARY 
SPECIFICATION 
CONNECTORS 
Elco manufactures a full line of connectors designed to and meeting 
strict military system specifications. Connector types are: MIL·C·21097 
and MIL·C·55302 printed circuit connectors; MIL·C·12520, MIL·C·26482, ~ 
MIL·C·26500, MIL·C·55181, MIL·C-55243, and U·344/345 power con· 
nectors; MIL·C·I0544, MIL·C·55074, and MIL·C·55116 communications 
connectors; MIL·C-23216 and MIL·C·26636 contacts. 
Request Catalogue MSR 

DIP 
TRANSISTOR AND 
TUBE SOCKETS 
DIP, transistor, and tube sockets; all manufactured by Elco and all 
exhibiting the high quality expected of an Elco product. State-of·the·art 
design, stringent raw material control, and advanced manufacturing tech· 
niques all contribute to the exceptional performance of Elco high·relia· 
bility sockets. See our catalogue for 14-and 16·pin DIP sockets, 7· and 
9'pin tube sockets, transistor sockets, relay sockets, and crystal sockets. 

Request Catalogue CSR 

CONNECTOR 
INSTALLATION TOOLS 
Elco provides all of the necessary equipment to install their connectors. 
Our automatic and manual contact staking tools firmly affix the 
contact to the printed circuit card, producing exceptional electrical as 
well as mechanical contact. Our automatic and manual crimping tools 
join contact to wire by mechanically deforming the contact around both 
the conductor and the insulation of the wire. All installation tools are 
engineered to provide long, efficient service. 
Request Catalogue ITR 
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Low-Profile ... only ,030" 
above p.c. board, 

EMC's new Wire-Wrap' packaging panels utilize nigh-density, non-warping 
glass epoxy board and low-profile Nurl-Loc terminals (patent pendjng). The 
board below is available 'in a space-saving )1.' thickness, as well as %," 
and Yo" ... in a standard or custom configuration. Other choices include 30 
to 352 positions, edgeboard finger patterns, power and ground planes, in 
many combinations. Below right is the new EMC Universal Wire-Wrap' panel, 
for all standard IC's with 14 to 40 leads ... with 9 to 54 parallel rows (in 
convenient'groups) on .300" centers ... all 100-grid spacing. 

Large chamfered 
opening simplifies 
loading of IC's by 
automatic equipment. 

Nurl-Loc® Terminals' 
prevent twisting 
during wrapping. 

* ® Gardner-Denver Co. 

INTERFACING 
pLUGS 

SOCKET 
EXTRACTOR 

., TOOL . WIRE·WRAP* 
SOCKETS 

Write or 
Phone for 

1971 
72-page 
Catalog 

Write or Phone 
for new 
Panel Bulletins 

STANDOFF FEED·THRU 

TERMINALS 

DIP 
SOCKETS 

14, 16,24 and 36 PI.N 

Four-finger contact 
assures positive 
electrical connection. 

Includes complete selection 
of Standoffs, Feed-Thrus, Test 
Jacks, Sockets and Binding 
Posts ... with complete speci
fications. TRANSISTOR AND'IC SOCKETS for TO·5 and TO-18 

2626 

ELECTRONIC MOLDING CORPORATION 
96 MILL STREET 

WOONSOCKET, R. I. 02895 
Phone (401) 769·3800 

TWX 710-387·1350 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) . ; . 2009-3076 (Vol. 3) eem/1971 



EDGE·PACTM CONNECTOR BACK-PANELS 
EDGE-PAC back-panels are printed circuit edge card connectors 
mounted on Ih inch thick epoxy glass board back-panels. This provides 
a rigid assembly which is designed for the interconnections to be 
made economically by automatic point-to-point wiring. The connectors 
accept J{6 inch thick PC boards and are designed to provide any 
number of contacts without additional tooling. I n short, we _ can 
provide any number of contacts without the expense of specials. 

The use of glass epoxy G-10 material as the back-panel allows 
wiring to be etched on the panel. Voltage and ground planes, or 
additional interconnecting wires are easily provided according to 
customer specifications. 

Unique design of connector provides completely closed entry to 
protect the pre loaded contacts from damage. Standard and custom 
sizes available with gold plated contacts for corrosion protection. 

EDGE·PACTM SPECIFICATIONS 
Contact Material: Phosphor bronze per QQB750 Composition A 
Contact Plating: 10 to 20 microinches of gold over 30 to 150 

microinches of nickel (standard) 
Contact Resistance: 6 milliohms maximum 
Current Rating: 5 amperes maximum 
Withdrawal Force: 2 to 8 ounces per contact pair 
Insulator Material: Glass filled Polycarbonate (flame-retardant) 
Insulation Resistance: 5,000 Megohms minimum 
P. C_ Card Size: .062 (±.007) thick 
Contact Retention: 8 pounds minimum 
Operating Temperature: - 65°C to 125°C 

ELFAB MULTI-PACTM PROCESS 
MULTI-PAC is a process designed 
to produce a multi-layer back 
panel at a very low cost. It will 
permit a drastic reduction or 
possibly complete elimination of 
automatic point-to-point wiring, 
at a great cost saving. It can be 
made a part of either the EDGE
PAC back-panels or the DIP-PAC 
socket boards. 

Discrete printed circuit boards 
are used. Two or more are stacked 
and the DIP-PAC or EDGE-PAC con
tacts are pressed into plated-thru 
holes in the boards. The contacts 
serve two functions: to mechan
ically fasten the boards together 
and to make the electrical connec
tions between the printed wire 
layers. Great savings are realized 
because no problems are encoun
tered with adhesive bonding and 
circuit hole registration. Manu
facturing is as simple as making 
a conventional two sided board. 

The greatest savings are re
alized by the reduction or elimi
nating of the need for wrapping wire. Savings of as much as 80%' 
of the wiring costs can be achieved with the MULTI-PAC process. 

EDGE·PACTM PRINTED CIRCUIT CONNECTORS 
The EDGE-PAC connectors used on the EDGE-PAC back-panels can also 
be provided as discrete edge card connectors for individual J{6 inch 
PC boards. The connectors are provided with _025 inch square tails 
for automatic point-to-point wiring. All connectors have dual-readout, 
preloaded, bifurcated contacts with a closed entry to protect the 
contacts from damage. 

The design permits supplying any number of dual readout contacts 
in the connector that the designer needs without special tooling 
expense. In effect, the designer can select the number of contacts 
he actually needs rather than being bound by a connector manu
facturer's arbitrary standards. 

Contacts are gold plated over nickel plating on phosphor bronze 
for corrosion resistance. A polarization key can be provided without 
the loss of any contacts. 

EDGE·PACTM CONNECTOR DIMENSIONS 

I .m ...... 
r'SM .IM ~"' ... 

£~~ ~T ~. J-U 
1·"'i·5n l 
r~ 

"1' __ CJll.". L..ZI 

A = Number of Contacts Minus One Times _125 
B=A+.230 
C = A + .360 
D=A+.650 
E = A +1.000 

Dlp·PACTM DUAL·IN·L1NE I. C. PACKAGING BOARDS 
The ELFAB DIP-PAC System offers the ultimate in dual-in-line I.C. pack
aging density, flexibility, and reliability. The I. C. is inserted upside 
down, with leads pointing up. This overcomes the difficulties usually 
associated with standard I. C. sockets, where the lead may be bent 
and miss going in the socket causing a misconnection which is very 
difficult and time·consuming to locate. With DIP-PAC, production time 
. and trouble-shooting are reduced to the bare minimum. 

No. of 
Sockets 

30 
60 
gO 

120 
150 
180 

Better contact with the I. C. lead is made than with 
the standard socket. Mixtures of 14, 16, 24, 36, and 40 
lead I. C.'s can be inserted in the standard boards. Cus
tom lay-out of boards is easily accomplished without 
expensive tooling. Ground and voltage planes are pro
vided as standard. Actually an I. C. with any numlier of 
leads can be easily accommodated without modification 
to the standard boards. 

I. C.'s are spaced on .400 inch centers allowing a 
25% more dense packaging than conventional sockets. 
Wiring tails are accurately positioned to permit auto
matic point-to-point wiring. Standard board sizes are 
shown in table below. 

14 Lead 16 Lead Length Width No. of 1/0 
Part Number Part Number Inches Inches Connections 

1014·DPI·30 1016·DPI-30 2.675 6.875 42 
1014·DPI·60 1016·DPI·60 5.375 6.875 84 
1014·DPI·90 1016·DPI·9O 8.D75 6.875 126 
1014·DPI-120 1016·DPI·120 10.775 6.875 168 
1014·DPI-1S0 1016·DPI-lSO 13.475 6.875 210 
1014·DPI-180 1016-DPI-180 16.175 6.875 252 

ELF AB CORP. 762 WILEY POST ROAD. P.O_ BOX 34555 • DALLAS, TEXAS 75234 • (214) 239-7181 
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""IRING DEVICES FOR EVERY NEED 
TERMINALS • Wire Ranges: #26 thru 1000 MCM, Loose Piece. Mounted on Tape or in Continuous Strips in #26 thru 10 sizes 

• Tongue Types: Ring, Rectangular, Spade, Flanged Spade, Hook and Slotted Ring 
& SPLICES • Approvals: Terminals are Covered by UL., CSA and Military Specifications, where Applicable 

AVIKRIMP® - Tin·plated 
brass sleeve strengthens 
barrel. Color coded Ny· 
Ion insulating sleeve 
adds more wire protec· 
tion. Operating tempera· 
tures: continuous duty
-40°F to 250°F, inter· 
mittent duty - to 350°F. 
WIRE RANGE: #26·10 

VERSAKRIMPTM - Has 
snver brazed barrel. 
Seam will not open un· 
der stress or wire pull. 
Crimps using many types 
of tooling. Ideal for solid 
or stranded wires. 
WIRE RANGE: #22·4/0 
Seamless barrel in Wire 
Sizes 250 MCM to 1000 
MCM. 

INSULKRIMP®-PVC in· 
sulation sleeve perma· 
nently attached to butted 
seam barrel (#22·10) 
or brazed seam barrel 
(#8·2). Operating tem· 
peratures: continuous 
duty- -40°F to 167°F, 
intermittent - to 300°F. 
WIRE RANGE: #22·2 

KRIMPTITE® - One 
piece, non·insulated de· 
sign. Ideal general pur· 
pose terminal for uses 
where special features 
are unnecessary. Full 
length barrel ma~es 
crimping easy. 
WIRE RANGE: #26·10 

QUICK CONNECTS • Female Receptacles and Male Tabs 

NYLAKRIMPTM - Ideal 
for larger wire applica· 
tions involving tempera· 
ture extremes and vlbra· 
tion. Rigid, overhanging 
Nylon insulating sleeve 
covers silver·brazed bar· 
rei. Withstands contino 
uous duty temperatures 
from -60°F to 250°F. 
WIRE RANGE: #8·4/0 

BUTT SPLICE - Accepts 
stripped wires from each 
end. Wires "butt" in 
center. A crimp at each 
end provides secure con· 
nection. Available in 
insulated and non·insu· 
lated styles. 
WIRE RANGE: #22-4/0 

YlBRAKRIMP® - Made 
for excessive vibration 
applications. Seamless 
tin·plated brass sleeve 
covers basic KRIMPTITE 
barrel. Its overhang pre· 
vents wire flex. Single 
crimp terminates wire. 
WIRE RANGE: #22·10 

PARALLEL SPLICE
Stripped wires insert 
from each end and lie 
side· by • side. Single 
crlf!lp in center forms a 
secure connection. Avail· 
able in insulated and 
non·insulated styles. 
WIRE RANGE: #22·4/0 

SEND FOR CATALOG OEM·S 

PDQTlI quick connect receptacle terminals handle 26·12 
AWG wires and .110 x .020, .110 x .032, .187 x .020 and 
:250 x .032 inch male tabs. Insulated or non·insulateil 
barrels. Available loose piece, on tape or continuous 
strip. Meet N.E.M.A. and U.L. standards. 

Male tab terminals and single or twin tab lugs fit PDQ 
receptacle terminals perfectly. Lugs have standard 
180°, 90°, 45° angles. Custom angles available. Single, 
dual or custom mounting holes. Tabs are .250 thru .110 
inches wide. SEND FOR CATALOG PDQ·l 

CRI M PI NG TOOLS • Hand Operated and Semi·automatic, •• Matched·to·terminal Designs,. Free 3o·day Evaluation Trials 

RATCHET HAND TOOLS
Special ratchet mechanism 
won't 'allow terminal to be reo 
leased until fully crimped. 
Handles terminals and splices 
from #26 thru #10 AWG. 

PORTABLE AIR TOOLS - 27 
oz. AT·200 hand tool uses 
standard air pressure to 
crimp #26 thru #6 AWG 
terminals and splices. Bench 
adapter accessories avail· 
able. 

AIR·HYDRAULIC TOOL-Compact 
PUn·PUMPTM operates on stand· 
ard air pressure to crimp #8 
thru #1/0 wires. ElECTRIC· 
HYDRAULIC RAPID·PUMpTM 
crimps #8 thru #4/0 wires. 

AUTOMATIC FEED TAPE AND STRIP PRESSES - Ter· 
rillnals are loaded into crimping dies automatically. 
Cycled for up to 3,600 terminations per hour. 
Crimps #26 thru #10 AWG sizes. Air and electric· 
ally operated models. SEND FOR CATALOG CT·2 

and CATALOG Z·100. 

TERMINAL BLOCKS. Closed Back ... Open Back .•• Military Blocks 

TWIN SCREW-Choose closed back design with molded· 
in plates and protected mounting holes. Or open back 
design. Rated 5 to 30 amps. Complete selection of 
lugs and hardware. 

ETC, INCORPORATEO 

SINGLE SCREW - These blocks weigh 
less and occupy less space. Same de· 
sign features as their twin screw coun· 
terparts. 5 to 30 amp. rating. Full 
selection of lugs and hardware. 

SEND FOR CATALOG TB·2 

TERMINAL BLOCK TER· 
MINALS - Match·fitting 
to blocks assures reli· 
ability In sizes 26 thru 
10 AWG. Spade, Flanged 
Spade and Rectangular 
tongues are Mr!', 'U.", 
ZU." or rT,f,." wide. 

990 East 67th Street Cleveland, Ohio 44103 (2161 432·0855 Elc A Subsidiary of International Telephone and Telegraph Corporation © 1971 ETC, Inc. 
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If you're looking 
for the most 

complete selection 
of "Made in U.S.A." 

plugs, jacks, and 
components ... 

GENERAL CATALOG 

Also, ask our new 
general line catalog. 314 pages 
of items from alignment tools 
to wire holders. Your "one 
source" supply of electronic 
accessories. 

PRINTED 
CIRCUIT "IANDBOOK 

Camp ete, ustrated instruc
tions of how to make printed 
circuit boards. Show four 
easy methods .. .from schema
tic to assembly; including the 
new "8" neg. drafting system. 

eem/1971 

... we wrote the book on it. 
PRODUCT DIVERSIFICATION
Over 10,000 electronic products are 
manufactured, using the latest in 
machinery, in our 350,000 square
foot. plant in Rockford, illinois, and 
warehoused in Los Angeles and 
New York. Electronic chemicals, 
hardware, tools, service aids, test 
equipment, antennas, phono drives, 
chassis punches, and audio acces
sories are only a few of the products 
numbered in GC-Electrocraft prod
uct line. 

RESEARCH AND DEVELO~ 
MENT - GC's complete facilities, 
highly trained and skilled personnel 
enable us to develop and manufac
ture the ultimate in precision com
ponent parts. New products are de
veloped and introduced regularly, 
many just to meet industry's specifi
cations. 

GC ELECTRO CRAfT COMPO
NENTS ARE QUALITY PRODUCTS 
- designed, engineered and manu
factured to meet the most exacting 
standards. GC Electronics' over40 
years of experience in the electron
ics industry is your assurance of 
satisfaction. 

EXACT SPECIFICATIONS -
Electrocraft components are manu
factured to meet rigid standards as 
well as government material product 
specifications. GC regularly sup
plies hundreds of items to Federal 
Stock Numbers. 

Write today for your free new 
industrial catalogue FR-71-1. 

lcae: I cac ELECTRONICS (-.) 
• • 400 so. WYMAN ST., ROCKFORD, ILL. 61101 
ELECTRONICS A DIVISION OF HYDRDMETALB.INC 

j! 

GC's industrial products are available 
from selected industrial distributors 
conveniently located throughout the nation. 

See YELLOW SECTION for Local Offices, Phones 2629 
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• TERMINAL BOARDS 
CR 151 TYPE D ONE·PIECE BOARDS 

Eight terminal types. 
Three board width,- % in., Ph in., 1%6 in. 

CR 151 TYPE B· ONE·PIECE BOARDS 
Rated 30-amperes, 600-volts for control cir
cuits. 
Available with 4-, 6-, and 12-points. 
Screw, captive saddle-clamp, or screw ter
minals on one side, clamp terminals on the 
other. . 
Terminals accept wires through size #10. 
Write-on marking strips, 1%2-in. wide, pro-
vided with boards. 

Boards rated 15, 20, and 30 amperes with breakdown voltages 
of 3600, 4800, and 7500 volts, respectively. 
IS-amp boards available in increments of 1 through 36 points; 
20-amp boards in 1 through 30 points; 30-amp boards in 
1-24 points. 
Terminals on 15camp boards accept through size #14 wire; 
20-amp boards through size #12 wire; 30-amp boards through 
size # 1 0 wire. 
Ch;oice of marked or unmarked boards or six types of marking 
strIps., Write for Bulletin GEA·7317 

CR2960 ONE-PIECE BOARDS 
Control circuit boards rated 20-amperes at 
600-volts; available with 4- and 6-points. 

Power circuit boards rated 50-, 100-, and 
ISO-amperes at 600-volts; available with 3 
points per board. 

All types have screw terminals. 

CR151 TYPE C SECTIONAL BOARDS 

Can be mounted dlrectlJ on panel (top) or in a channel (bottom) which is then 
mounted on panel. 

Small CRISI Type C terminal boards provide two-way mount
ing and assembly flexibility. When the board has been assem
bled, you can mount it directly on a panel or you can 
assemble blocks in molded channels on applications where 
maximum flexibility is required. Blocks can be added after 
initial installation to meet increased requirements in control 
circuits. 

These terminal boards can be ordered in three ways: 1) as 
individual blocks, 2) as factory-assembled blocks without 
channel, 3) as factory-assembled blocks in mounting channel 
based on specification. 
Complete line of components for customer assembly. 
Choice of three 25-amp terminal types and two 50-amp 
terminal types. 
Both boards meet IEEE switchgear standards for 750 volts. 
Screw terminals accept %6 in. ring or spade connectors, 
#22 - #12 wire. 
25-amp box terminals accept #18 - #8 wire; 50-amp box 
terminals accept #10 - #4 wire. 
25-amp box clamp terminals accept #22 - #10 wire; 50-amp 
clamp box terminals #14 - #4 wire. 
Interlocking construction ... blocks slide together. 
25-amp blocks are 1 in. high, 1 Va in. wide; 50-amp blocks are 
1%6 in. high, 1112 in. wide. 
Easy addition of blocks, provides expansion flexibility. 
Panel or channel mounting. 
Factory-assembled forms for direct mounting'in 2 through 12 
point sections for 25-amp forms and 2 through 6 for 50-amr 
forms; for channel mounting, 2 through 99 points. 
Choice of painted surface or separate marking strip. 

CR 151 TYPE A SECTIONAL BOARDS 

Components for customer assembly 
From three basic components, you can build custom boards 
to meet most terminal board requirements: 

Mounting track - in lengths from 3Yz to 48 inches. 
Terminal blocks - ten types are available. 
Mounting assembly kit - contains two end blocks, one 

standard size barrier, two nylon guide inserts, and one 
16-inch marking strip. 

Additional blocks or blocks with different terminals can be 
added to existing boards. 
Ten types of terminal blocks available. 
Blocks rated 25-, 50-, 125-amperes. 
30-amp fuse blocks, IS-amp isolating switch blocks offered. 
25-amp forms accept #16 through #10 wire; 50-amp forms 
accept #14 through #4 wire; 125-amp fonns accept #14 
through #0 wire. 
Adaptor kit available for installing overload relays. 
Fanning strip accessory holds wires for fast, easy connection. 
Marking strip can be marked with pencil or ink; can be cut 
to any length required. 

Factory-assembled boards 

74 standard factory-assembled boards with two through 36 
points are available to meet most applications. All terminals 
on anyone board are of the same type, and all boards are 
complete with marking strip ready for panel mounting. 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. GENERAL _ ELECTRIC 

,2630 See YELLOW SECTION for Local Offices. Phones eern /1971 



SEC. 2100 • CONNECTORS 

GORN CONNECTOR DIVISION 
POSITRONIC INDUSTRIES .In,·, 

LOW COST, yet TOP QUALITY standard connectors to In· 
dustrial and Military specifications, now shipped in 10 DAYS 
or LESS. Application of our COMPLETE CAPABILITY CON· 
CEPT also insures quick delivery of special design connectors. 
From drawing board to finished connector, all engineering and 
manufacturing operations performed on our equipment, within 
our three plant locations. 

1906 S. Stewart. Springfield, Mo. 65804 417 883·3434 

RECTANGULAR, RACK AND PANEL CONNECTORS 

GM Series 
and XGM Series, 
Miniature 
Rectangular 

GH Series, 
Miniature 
~exagonal 

MGH Series, 
Subminiature 
Hexagonal 

Number of Contacts. 7, 8, 9, 14, 18, 20. 21. 26, 34, 41, 50. 
Contacts. Rated 7.5 amps, copper alloy, gold plated. 
Terminations. Solder cup accepts 20 AWG wire. 
Insulator. Glass filled DAP, SDG~F. 
Polarization. Guides or rotating tl,readlocks as desired. 
l1ood~ & Shells. Available all size connectors. Hoods have both 

top and side cable opening. 
Underwriters' Labo~atory Approved. 

Number of Contacts. 4, 5, 7, 9, 10 
Contacts. Rated 7.5 amps, copper alloy, gold plated. 
Terminations. Solder cup accepts 20 AWG wire, dip solder. 

.025 dia. for PC board mounting. 
Insulator. Glass filled DAP, SDG-F. 
Polarization. Body design permits proper engagement only. 
Hoods. Plastic and aluminum, with and without strain relief. 
Accessories. Vibration locks, mounting nuts. and washers. 

Body. 5/16 hexagonal glass DAP, SDG-F. Mated pair including 
hood, under one inch in length. 

Contacts. Three only, gold plated copper alloy, solder cup 
accepts up to 22 AWG wire, 5 amps current rating. 

Polarization. Oversized pin allows proper engagement only. 
Hoods. Aluminum hood may be used on either plug or receptacle. 
Accessories. Vibration locks, and mounting nuts. 

GMCT Series, 
Miniature, 
Rectangular 
Removable Contact 

I I 
Number of Contacts. 14, 18,20, 26,34, 66,75, 104. 
Removable Contacts. Rated 13 amps and 7.5 amps, copper alloy, gold plated. 
Contact Tl:rminations. Solder crimp and wire wrap, accepts 14 to 30. AWG wire. 
Insulator. Glass filled DAP, SDG-F. 
Polarization. Guides or rotating thread locks as desired. 
Hoods & Shells. Available all size connectors; hoods have both top and side cable 

opening. 
Underwriters' Laboratory Approved. 

Number of Contacts. 14, 20, 26. 34, 50, 75, 104. 
Removable Contacts. Rated 13 amps and 7.5 amps, copper alloy, gold plated. 
Contact Terminations. Solder crimp and wire wrap, accepts 14 through 30 

AWG wire. 
Insulator. Glass filled Phenolic, flame retardant. 
Polarization. Guides and rotating threadlocks as desired. 
Shells. Plug shells and receptacle shell bracket for all sizes. 
Strain Relief. Open style strain relief for all sizes. 

Contacts, 
Removable Solder. 
Crimp, Wire Wrap 

118 WI:: 

OJU •• 
Removable contacts are for use with GMCT and GCT series con
nector bodies. Contacts are machined copper alloy, gold plate over 
copper flash. Crimp and solder styles are sized to accept from 14 
to 30 AWG wire. Wire wrap terminations are .045 and .025 square. 
Crimp and solder styles are available in both .. 062 and .040 pin 
diameters. Wire Wrap only .062 dia. 
Contacts may be purchased on reels of 2,000 for automatic instal
lation. Contact installation and crimping tools available. from stock. 

PRINTED CIRCUIT CONNECTORS 

GM Series, 
Perpendicularly 
Mounted on PC Board 

Number of Contacts. 7,8,9, 14, 18,20,21,26,34,50. 
Contacts. Rated 5 amps max., copper alloy, gold plated pin or socket type. 
Termination. Dip solder .025 dia., 4/32, 5/32, and 6/32 long. 
Insulator. Glass filled DAP, SOG-F. 
Guides and Threadlocks. Used for polarization and mechanical mounting of 

connector to PC board. 
Hoods. Available for all sizes of mating cable connector. 
Mating Connector. Select from GM or GeT series. 
Underwriters' Laboratory Approved. 

GMPL Series, 
ParaUelly Mounted on PC Board 

Number of Contacts. 8, 10, 16. 19,37. 
Contacts. Rated 5 amps max., copper alloy, gold plated, pin type. 
Termination. Dip solder .040 and .025 dia. 
Insulator. Glass filled, DAP, SDG-F. 
Guides and Threadlocks. Used for polarization. 
Mounting. Holes in connector body allow for fastener mounting to PC board. 
Hoods. Available for all sizes of mating cable connector. 
Mating Connector. Must be socket, select from GM or GMCT Series. 

GTe Series, Test Point Connector 

Number of Contacts. 8 and 16. 
Socket Contact. Accepts .080 dia. probe, .030 dia. termination, 5 amps 

max. rating, copper alloy, gold plated. 
Insulator. Glass filled DAP, SDG-F, .156 hole centers. 
Mounting. Holes in connector body allow for fastener mounting to PC board. 
Mil-Specification. Per Mil-C-39024. 

PCSD Series, 
Double Row, 
Card Receptacle 
.156 Centers,.. 
Solder Type 

Number of Contacts. 15/30, 18/36, 22/44. 
PC Board Thickness. .054 through .071. 
Contacts. Bellows, gold plated phosphor bronze, 5 amps rating. 
Insulator. Glass filled DAP, SOG-F. 
Polarization. Between contacts. 
Mounting. Clearance hole, bushing, or threaded inserts. 

PCWD Series, Double Row, Card Receptacle 
.100 Centers, Wire Wrap, .025 Square 

Number of Contacts. 22/44, 30/60, 43/86. 
Contacts. Bellows type, gold plated phosphor bronze,S amps current rating. 
PC Board Thickness. .054 through .071. 
Insulator. Glass filled DAP, SDG-F. 
Polarization. In contact. 

GRP Series, Board Joiner 

Number of Contacts. 10 and 22. 
Pin Contact. .040 dia., bronze alloy, gold plate, rated 7.5 amps, .156 centers. 
Insulator. Phenolic, MFE. 

FREE 1971 HANDBOOK Of STANDARD CONNECTORS AVAILABLE UPON REQUEST. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2631 
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The Glass Technology division of GULTON INDUSTRIES offers 
.a broad line of connectors, headers and feed-thru terminals 
for both commercial and aerospace applications. Geared for 
specials as well as standards, basic designs are available with 
stainless or cold rolled steel shells; weld,solder, box or flange 
mount styles; or in custom configurations to meet individual 
requirements. 

Typical Specifications: 
Leak rate: 1.2 X 10- IOcc Helium/sec. 
Vibration: 0-2,000 cps @ 100 g's rms 
Operating range: -420C F to +800° F 

Pressure range: to 40,000 psi 
Insulation resistance: 1 X 10 12 ohms 
@ 300"F 

1. HerlT)etically sealed Military style connectors
MIL-C-26482, -26500, -26955, -38999, and -5015E. 

2. Low noise co-axial cable assemblies and connectors. 

3. Special custom hermetically sealed headers and terminals. 

4. Microcircuit chip cases and packages. 

5. Custom High Pressure, High Temperature, Weldable, 
Stainless Steel Headers. 

6. Manifold component mounting connectors. 

Gulton 
GLASS TECHNOLOGY DIVISION 

822 Production Place,Newport Beach, Calif. 92660 (714) 642-0163 TWX 910-596-1352 
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SEC. 2100 • CONNECTORS 

G~ .. __ . ._-_. 
If you've got interconnection problems, 
we've got interconnection solutions . 

MINIATURE D-SERIES 

Nature gives armadillos 
hard shell protection. 

We give it to 
our D series 
connectors. 

Stainless steel 
armor to keep 
'em foolproof. 

They align 
perfectly. Fully 

environmental. 5 sizes. 

PRINTED CIRCUIT CONNECTORS 

Miniature and 
subminiature 

printed circuit 
connectors in 

10 sizes with 10 
to 96 contacts. 
We're good at 

the numbers 
game. 

SUBMINIATURE BULLS-EYE SERIES 

We invented the Bulls-Eye 1M 
Connector and created a 

reputation as 
circular 

subminiature 
specialists. 

Shows you what 
a little 

concentration 
ran do: 102 

contacts in a 
#18 shell. 

New 
Pull.Thru 1M 

gun lets you pull 
(not push) 

contacts through 
connectors. Four 

times as fast. 
Works on many 

connectors. With 
three contact 

sizes. 

For complete information, write or call: 

And we've got solutions in any area, for any situation. Military or 
commercial. Miniature or subminiature. RectangJJ.lar or round. 
Complex circuits, tight space, critical environment. 

We can do it. And still give you the greatest contact and mounting 
density available in an electrical connector. Or unparalleled 
interconnect capability with our flat flexible continuous and etched cable. 

Hughes. We're problem solvers. 

• High density miniature using 20 gauge 
contacts. 

• "Wrap-around" stainless steel shell for 
maximum protection in a minimum profile. 

• Flanged or un flanged configuration. 
• Contact arrangements of 18, 38, 66, 90, 

and 138 contacts, 
• One·piece diallvl phthalate body. 
• Silicone seals. 
• Proven PolarHex center jackscrew. 
• Available in non-environmental, 

environmental, and potting versions. 

• Withstand vibration, shock, and 
warping without losing electrical 
contint.:1ty. 

• Bifurcated dual-socket contacts. 
·50 mil, 100 mil and 156 mil centers. 
• Contact arrangements of 10,20,30, 40, 

and 50 positions, double readout (EPC 
submin. version). 

• Contact arrangements of 15,20,30,43, 
48, and 68 positions, dbl. readout 
I EMS miniature, 100 mil ctrs; ERS 
miniature 156 mil drs}. 

• Bussing characteriStics. 
• Through or t'F1readed mounting inserts 

available. 
• PC board keying capabilities. 

• Highest contact density in a circular 
subminiature with no decrease in 
contact spacing-50% to 200% higher 
density than comparable connectors. 

• Mounts in standard MS cutouts. 
• Proven PolarHex center jackscrew. 
• lightweight stainless steel shell; 

diallvl phthalate body. 
• Standard MS configuralions. But with 

differences in contact density: Six shell 
sizes/contact density arrangements: 8/14, 
10/30, 12/48, 14/66, 16/72 and 18/102. 

• Cable or flanged configurations. 
• Crimp snap-in size 22 contacts. 
• Available in non-environmental, 

environmental, and potting versions. 

• Covers three contact sizes: 16,20, and 
22 gauges. 

• Permits desired contact cavity to be 
loaded from front face of connector. 

• Grasps the contact body . . . not the wire 
- eliminating damage during insertion. 

• Positive contact alignment through 
seals and block. 

• Can use wire sizes equal in diam. to rear 
of the contact. 

• Allows connector wiring at least four 
times faster than with conventional tools. 

SUBMINIATURE WSS-SERIES 

The way we make 
subminiatures, 

they're more 
subminiature. 

More fully 
pocked. Same 

contact size and 
spacing, only 

we get 110 
contacts to 

the inch. 

UNIVERSAL URS-SERIES 

You decide what goes 
where. The crimp 

removable 
contacts are 

interchangeable 
in either body. 

The big 
difference at 
Hughes is the 
positive way 

they get 
together. The 

PolorHex way. 

SUBMINIATURE FILTER 
CONNECTORS 

FLEXIBLE FLAT CABLE 

Filter pin 
connectors in 

both rectangular 
and circular 

subminiatures. 
Nobody else 
guarantees a 

100,000 to 1 
reduction of 

RF energy. 

Contour 
CablelM 

happened here 
first: Flat, 

flexible, etched 
circuits. Flat. 

flexible 
continuous 

coble. Custom 
cable/harness 

assemblies. 

• Highest contact density available-
110 size 22 contacts per square inch. 

• Glass·lilled diallvl phthalate bodies. 
• Proven Polar-Hex center jackscrew 

coupling mechanism. 
• Contact arrangement of 38, 88, lOB, 

132, and 244 contacts. 
• Intermates with Hughes hardshell 

W-Series connectors. 
• Available in non·environmental, 

environmental, and potting versions. 

• Pin and/or socket contacts in the same 
body. 

• Proven PolarHex center jackscrew. 
• Glass·filled diallvl phthalate body. 
• Standard contacts and coax contacts In 

same body. 
• 12 available configurations with up to a 

maximum of 321 contacts in a variety of 
combinations of #'16, #1B and #20 
gauge contacts and coax (or #8 gauge) 
contacts. 

• High contact density-110 size 22 crimp 
removable contacts/sq. in. 

• Complete RFI protection. 
• Glass·filled dialivl phthalate bodies. 
• Proven PolarHex center jackscrew. 
• Contact arrangements of 38, BB, 108, 

132, and 244 contacts. 
• Working voltage, 200 vdc (25° & 

85°C) 150 vdc (-55° & 125°C) 
Dielectric Withstanding Voltage 
(Hi·Pot), 500 vdc (for 5 sec, 50 ma max 
charging current). Feed-Thru Current: 
3.0 amp. RF Current: 0.25 amp max. 
lnsul. Resist.: 10,000 megohms, min. 
IAfter 2 min electrification at 200 vdc, 
1 megohm current limiting resistor.); 
Capacitance: 1750 pf, nominal. Atten., 
min., 40 db @ 100 MHz, 50 db @ 
200 MHz to 10 GHz. 

• Continuous cable in similar or varied 
cross sections-with uniform or non
uniform spacing, varying insulation 
thickness, with different insulation 
materials on the two sides. 

• Flat flexible etched circuits ideal for 
conductor system requiring circuits with 
3-dimensional routing in a flat medium, 
or when point-to-point wiring must 
exhibit simple or complex flexibility in 
a flat plan-or both. 

• We meet your specifications - just 
consult our application engineers. 

r------------------, 
t I 

Hughes Corinecting Devices, 500 Superior Avenue, i HUGHES I 
Newport Beach, CA 92663. (714) 548-0671; telex 714-91 0-596~ 1374 

eem/1971 See YELLOW SECTION for Local Offices, Phones 
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manufacture and design of-.circuit' components 
H RA.1V1 ...JONES 

Teflon·t Insulated * One-Piece * Terminals and Test Jacks 

* ONE·PIECE * 
Teflont Insulated 

Terminals 
Male· Female Threads 

and Swage Types 
and 

Test Jacks 

.020 1 r 09 
TYP.1 1~065 

t 'b!'045 ~ 
.54±·C'O ~095 
t .09 ~.~ 7,/32 HEX , 

Part No. Thread 
TS-232-8F 4-40 
TS-232-9F 6-32 

020 ~I rlr°o4 . TYfh;a-;rS .032 
. 

. 37 !.O~ .060 

-t-- 5/.32 HEX 

.2j2 : : 2-56 THO. 

Part No. Thread 
TS-ll2-6M 2-56 

SllIlle Turret also available 
D/A tlelght above Baard: .34 :t:.030 
PI" TS·111·IM 

* DELIVERY Immediate-from stock 
on catalog items. 

* QUALITY QPL facility, insuring highest 
product reliability. 
Complete traceability on all 
raw material and processes. 

* PRODUCTION Precision Swiss automatic 
machines -long or short runs 
to customer design and specifications. 

·9?S.~:~032 

I~~ • 37±o:lo . 1 ~060 
~ . .187 DIA. ~ " .106±:g~. 

I 

.020 --t r--.090 
TYI(l 1 1-L"".065 

f I."~' .48 ±.a>O --r::. 095 

~ r05 .250 DIA. 
I I .140::t:g~ 

Part Board 
Part Board 

Single Turret IISD' 
AYailable 

..... N~O~. -,+-:::X:-:rl-T:.;;h~ic~kn'i-e::ss~ I 
TS·l12·A .055 1(64 ~~~~~.r.urret "'.' 
TS·112·0 .075 1(32 0/. Hel"" "OY. 

No. 
TS·232·0 

X Thickness 
.075 1.32 O/A Haigllt above 

Burll: .30'±.030 
PIN TS·111·A/·4 

TS·112·1 .095 .050 ... nI, ... ±."O TS-232·1 .095 .050 
TS·112·2 .105 1(16 PIN T.·231·0/-4 TS-232·2 .105 1/16 

TS·232-3 .135 TS·112·3 .135 3(32 
TS·112·4 .165 1/8 

.020 l,·064 
T~ i---e=032 

.. ,~Loo · 4 .. · r32HEX 
.08· 2-56 THD. 

Part No. Thread 
TS-112-6F 2-56 

Single Turret also aYlllaDle 

~~A ~:fl~:.l5 :t:.030 

020 1 r-·090 
· TYPo] ---.C065 

f "045j~ .49~o,o. ~095 

I . ___ 7,/32 HEX 
~II 

· t •• 

Part No. Thread 
TS·232-8M 4-40 
TS·232-9M 6-32 

Single Turret also available 
a/A Hellbt above Board: .42 ±.030 
PIN TS.231 •• M/·9M 

TS·232-4 .175 
3/32 
1(8 

. 020 --; r 090 
TYP.l I ---.:[.065 

I ~045 ~ .61±···o ~095 

~;-r. !VIc 
HEX 

Part No. Thread 
TS-352-8F 4-40 
TS-352-9F 6-32 

:IF'~~~ '9~21 II 065 

. 5r"-=i[>~I==.o =~~ 
.2,5 I I VII; 
..L!--:;;;::;;;::~~ HEX. 

Part No. Thread 
TS-351-8M 4-40 
TS-351-9M 6-32 

Slnlle Turret alsa IYlllabl1' 
O/A Height abo,. Board: .50 :±:.030 
PIN TS·351·8M/9M 

"1 t-"090 

'9~~1 t 111r·045 

I ~I£ .57t.c.o .065 . iL.095 
j £.095 ~/16 

HEX· 
X , • 0 .l90:!;: 
+ 

Part Board 
Single Turret also No. X Thickness 
av.llable TS·352-0 .075 1/32 OIA Halillt abon TS-352-1 .095 .050 Board: .50 ±.030 
PIN TS·351·0/ott TS·352·2 .105 1/16 

TS-352-3 .135 3(32 
TS·352-4 .165 1(8 

.31 DIA . 

r-~~W;~jtnQ.5ffio~ 
..L Part No. X T 

L ~~~ :~~~ :@~ 
372 .105 1(16 

...L 373 .135 3(32 

.125 374 .165 1(8 

~ 
.094 
.I9~·o, 

t---+--·:~t~ DIA. 

SWAGE TEST lACK 
Available in 10 Standard E.I.A. colors 

WilL PROVIDE 
SNUG FIT ON 

(
.DaIOIA. 

06 ELECTRICA.L . r ~ ["" ... "", 
~

" HEX . 

.-' INTERN . 
.235 L'WASHER 

'5~6!" j ,.-. V4-32 
L-:: NUT 

.125 

.025 '.0&2 
. .090 

""Part'N'D. . 22 

~ THREADED TEST lACK 

WIRE TERMINATION SYSTEM COMPONENTS 

FOR BUILT-IN RELIABILITY: 
Provides a solder-wicking barrier to 
minimize wire fatigue failures. 

SERVICEABILITY: 
Utilizing fast, simple wire 
connection and disconnection. 

~ 
~ 

~ 
9W Crimp Termimil AWG Mating Board 

Part No. O.D. Lgth. Wire Sizes Terminal Post Thickness 

9W·206 .078 .265 20 & 22 9W·507-1 Standoff %," 
9W·507-5 Standoff )f." 

9W·2f!7 .062 .226 24 & 26 9W-510·1 Feed·thru ~/' 
9W·510-3 Feed·thru Xl' 
9W·507-3 Standoff %," 

9W·230 .094 .282 16 & 18 9W·507-7 Standoff X." 
9W-510·2 Feed·thru %," 
9W;510·4 Feed·thru X," 

Write or call lor complete 9W Wire Termlnatton System Data 
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H RA.IVI ....JONES 

Teflant Insulated * Press-Type * Terminals and Test Jacks 

TEFLONt 
(TFE-FLUOROCARBON) per MIL-P-19468 has outstanding mechani
cal and electrical properties over a wide range of frequencies and 
temperatures (-100°C to +250°C), extreme chemical inertness, 
high heat resistance, zero water absorption and complete anti-hesive
ness which make it a superior insulation. 

TERMINALS 
MATERIAL: Half-hard Brass per QQ-B-626, Comp 22. 
FINISH: Standard plating is Gold per MIL-G-45204. Other finishes 

supplied on request. 

INSTALLATION TOOLS 
Tools are available for all HIRAM JONES components. Specify Part 
N.umber and prefix "S." Example: S-602 Assembly Tool. 

* PRESS-TYPE * 
Teflont Insulated 

Test Jacks 

TERMINAL~ 
INSUlATORB 
BOAR~ 

.275 
+.005 
-.000 

Alsa available without slots 
(nan·grippinll PIN 602 

HDLETOACC£PT~062163 
061PR08( 

l",~ ;.-
Gi:!:OO!l/ 015 --ll-g:~ 

'" + '''T'' ,'--: ~I': r'" -.000 , 1.~5 I .J.. 

, I I 35LL'.J' 
I-"--::::C -~ 

.181 ~ I-r-025 
+ 000 025 
-.005 013 

Pari No. 
"605 

I .275 
+.005 
-.000 

OUter Hiram Jones Products: 
Non-Insulated Terminals,. Test Jacks and Contacts 
Printed Circuit, MS and MIL-T-55155 Terminals 

* PRESS· TYPE * 
For simple, fast 

economical installation 

!!!~!! 
* PRESS-TYPE * 

Teflont Insulated 
Feed-Thrus 

and 
Standoffs' 

Available in Ten 
Standard E.I.A. 

Colors 

~ f ·093 
.~~~ r~;~ 

1'P fTs3 
A ~1B] 

l'zOO I. Ej~~'040 1![Th'I....c::;: '881 .030 
1Iljjl~' .062 

-+I~t __ .062.... .105"'" 

Board 
Thickness 
1/32-.050 

1/16 

11607 Vanowen Street 
North Hollywood, California. 91605 

(213) 875-0213 

tRego Trademark, E.I. DuPont de Nemours and Co. 

eern /1971 See YELLOW SECTION for Local Offices, Phones 2635 



,How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eemcontains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will rrovide 
a complete list of manufacturers who make that product. I the product. 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginnin~ of the white section 
in. any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' . addresses, phones and sales ollices 
YELLOW. SECTION 

to find t,ade name sources 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

\ 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
.645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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Connector Selection Guide 
This Guide is designed to help you select the proper connector series and the 
appropriate catalog from which to specify your connector. Determine your basic 
application requirement: Rectangular Rack/Panel, Circular, Microminiature, or 
Special Application Connectors. Go to one of these four headings in the chart. 
Below each heading are several blocks listing the various connector series. (If 
a MIL Spec connector is required, turn to the back side of this Guide for the ap
plicable catalog.) Check these requirements with the data on the right side (dark 
shaded area) of each block. Write for the proper catalog for detailed product data 
and ordering information. 

A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATiON 
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Rectangular & Rack/Panel 

. .. OPDL;, 

;:;"J "F ,;~g~A 
'.';,11~le .. ~::::.,: •. :: 
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1:~: . .l:.>; 
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.~;'i.>".; ..... ,.,.'" 
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SEC. 2100 • CONNECTORS 

Circular 

MIL-C-38999 MIL-C-83723 MIL-C-5015 

STANDARD SUBMINIATURE MINIATURE and STANDARD 

KJ.,.. hi9h;d~~iii~, MIL·C-38999 

Iih.::::~i;;~'~~rformance. high density, 
L!L.[JJ;" 'J!nhwe!ght. compact, environment· 

--"." < ~~$i~tC)ot connectors; rear release of 
Bayonet,' ',' eriOip: snap.in contacts. 
Coupling 

D. . KJ CATALOG 

PV - miniature circular MIL-C-83723 

Bayonet o CQupling 

Miltes with Ml L·C·26482 and 
NAS1599'bayonet coupled con
nectors,'High performance, 
environmentilily .~aled; flU id 
resiStant; rear re!ease crimp 
snap..in.contac.ts· 

JVJIL·C-8~23 CATALOG 

'KPT/KPTM/KPSE~" , 
,general purpose, MlpC-2s.t:82 

'11]] 
'Bay~~et 

, CQupling 

0. 

KPT..:s()\der' t~imination 
KPTM '",Crimp contacts in DUAL~ 
, 'SHORE@)' insulator 
KPSE .,..C,\mp rontacts in integ. 

, ' rallv,molded insulator 
Note: Recept8CHiswith hard anodic~' 

non·conductiVe finish and 
flanges positioned for rear 
panel mounting are available. 

M,C!3 CATALOG 

!VIS.,.. guneral purpose,MIL·C~5015 
'." .", 

""'~, 
Threaded 
,Coupli'lig 

iDe 

'LEGEND 0 Environmental version only 

3-128 CONTACTS 
Cont .. tlWi .. Size 

22M, 
220 
22 
20 
16' 

CRIMPTERf,tIN,ATION 

3-61 CONTACTS 
, Coni.cWllr. Size 

20 
16 
12 

CRIMPTERMINATION 

2-61 CONTACTS 
Cont.ctIWire Size 

, 20 
, Iii 

SOLDER 0 R CRIMP, 
TERMINATION 

, ,1·100 CONTACTS 
, COritactlWire Size 

16 
12 

"8 
4 
o 

SOLDER TERMINATION 
'High Voltage C,rtrldges 

,and Coax. Cartridge. 
, ' available, 

• Environmental versions available 
• Hermetic versions available; For information 

refer to hermetic sections of respective catalogs. 

CV - standard circular MIL-C-83723 1-48 CONTACTS' 
ContactlWire Size' 

16 • 
High 'performance, mates with MIL·C·5015 

III thread coupled connectors. Environment 
" , a..p, fluid resistant. rear release crimp 

, ',nap.-in,oontacts. 
12 
8 

D);~~ep~~~: ,MIL-C-83723 CATALOG 
4 
o 

CRIMP TERMINATION 

'K- lightweight, rugged ,glffleral purpose 1.75COf'ITActs 
ContacWIi~Si~e 

• 

K - with, speeial Acme thread 
coupling nut 

KCATALOG 

LRiMR -weath~proof, ~ubmersible 

I® 
, Rugged environmental MIL·C·5015 

type, de$i9ned toMI L-C·,12520B 

20 
'16 
14 

, 10,' 
8, 
6 
4 
2 
o 

Coax. contacts avail; .. 
SOLOER TERMINATION 

1·56 CONTACTS 
ContactlWire Size" , 

16 
12 
B "" ,', 
4 "', 

',Submer$ibl., " 

LR -"hard insulator,' ,} "Thr aded 
MR- resilient 'insulator , ',e " 
M,R-resilientinsuJator~bayonet o ,', ", 

SOLDER TERMINATIQI'i: 
o L~iMRCAT~'-OG 

OTHER SPECIAL CONNECTORS ... consult factory 

Battery connectors 
Buffet connectors 
CAM·RACTM modules 
Cupronickel connectors 
Custom harnessing 
Edgeboard connectors 
Electrical interconnections 
Environment·resistant con· 

nectors (see legend) 
Hermetically sealed con· 

nectors (see legend) 

High voltage contacts 
Hydrospace connectors 
Non·magnetic connectors 
RF I shielding 
Special finishes 
Special insulator materials 
Stainless steel connectors 
Thermocouple contacts 
Universal Interconnect 

System 

A DIVISION Of INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION 
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Microminiature 

USING PROVEN TWIST PIN CONTACTS· c· ~ 

• Licensed by Nel(l Twist 
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SEC. 2100 • CONNECTORS 

Popular Connector Specifications 
MIL-C-24308 (Navy) 
This specification covers miniature rack and panel connec· 
tors, polarized shell, with non· removable solder and remov· 
able crimp type contacts in the general purpose, non· 
magnetic, and hermetic (non·removable pins only) classes. 

See D Catalog 
Specification ITT Cannon Specification ITT Cannon 

Number Number Number Number 
M2430S/l·l DEMM9S M2430S/5·l DEMM9SNM 
M2430S, 1·2 DAMM15S -~.- M2430875-2- O'AMM'15SNM--'-

---_. _ .. 
M2430S/l·3 DBMM25S M24308i5·3 DBMM25SNM 

, -M2430S/l·4 DCMM37S 
"- ... --- 00 __ -

M2430S 5·4 DCMM37SNM 
M2430S/l·5 DDMM50S M24308'5·5 DDMMoOS~ -
M24308!2·l DEMAM9S M24308 '6·1 DEMAM9SNM 
M2430S 2·2 DAMAM15S M24308 6·2 DAMAM15SNM 
M2430S'2,3 DBMAM25S M24308'6'3 DBMAM25SNM 
M2430S 2·4 DCMAM37S M24308 6·4 DCMAM37SNM 
M2430B 2'0 DDMAM50S M2430B,6·5 DDMAM50SNM 
M2430S '3·1 DEMM9P M24308 '7·1 DEMM9PNM 
M24308 3·2 DAMM15P M24308 7·2 DAMM15PNM 
M24308 3·3 DBMM25P M24308/7·3 DBMM25PNM 
M2430B '3·4 DCMM37P M2430817·4 DCMM37PNM 
M24308'3·5 DDMM50P M24308/7·5 DDMM5DPNM 
M24308 '4·1 DEMAM9P M2430S!S·1 DEMAM9PNM 

, M24308 '4·2 DAMAM15P M243D8 /S·2 DAMAM15PNM 
M24308 '4-3 DBMAM25P M2430S /S·3 DBMAM25PNM 
M2430S '4·4 DCMAM37P M2430S '8 4 DCMAM37PNM 
M2430B '4·5 DDMAM50P ri2430S 'S,5 DDMAM50PNM 

MIL-C-21617 (Ships) 
This specification covers small, rectangular polarized·shell 
connectors for cord mounting and equipment rack/panel 
use. They are non·environmental type (DPX) connectors 
with solder·terminated contacts, size 20 through 4. Contact 
arrangements with coax contacts are also covered. 

See DPX Catalog 

Specification ITT Cannon Specification ITT Cannon 
Number Number Number Number 
PF O13A DPX·13·33S JM O13A DPX·13·34P 
PF O13A DPXA·13·33S JM Ol3A DPXA·13·34P 
PF017A DPX·17·33S JMOl7A DPX·17·34P 
PF Dl7A DPXA·17·33S JM O17A DPXA·17·34P 
PF 023A DPX·23·33S JM 023A DPX·23·34P 
PF O,23A DPXA·23·33S JM 023A DPXA·23·34P 
PF O'26A DPX·26·33S JM 026A DPX·26·34P 
PF 026A DPXA·26·33S JM 026A DPXA·26·34P 
PF 032A DPX·32·33S JM 032A DPX·32·34P 
PF 032A DPXA·32·33S JM 032A DPXA·32·34P 
PF 040A DPX·40·33S JM 040A DPX·40·34P 
PF 040A DPXA·40·33S JM 040A DPXA·40·34P 
PF 007C DPX·C7·33S JM 007C DPX·C7·34P 
PF 007C DPXA·C7·33S JM 007C DPXA·C7·34P 
PF O16C DPX·16C3·33S JM O16C DPX·16C3·34P 
PF O16C DPXA.16C3·33S JM Ol6C DPXA·16C3·34P 

MIL-C-5015 
This specification covers circular, general purpose con· 

nectors. These MS connectors were the original AN 

(Army·Navy) specification connectors and feature 

threaded coupling and solder termination of size 16 
thru 0 contacts. 

See MS Catalog 
MS ITT Cannon MS ITT Cannon 

Number Number Number Number 
MS3057 CA17711 MS25042 CA17530 
MS3100 CA3100 MS25043 CA2209 
MS3101 CA3101 MS3420 CA18220 
MS3102 CA31 02 MS3105 CA2182 
MS3106 CA3106 MS3103 CA3100ER 
MS31 07 CA3107 MS25183 CA3106ER 
MS31 08 CA3108 

MIL-C-38999 (Air Force) 
This specification covers high density, high performance, 
miniature circular connectors. These connectors feature 
bayonet coupling to meet the environmental and electrical 
requirements of MIL·C·38999. 

See KJ Catalog 
MS ITT Cannon MS ITT Cannon 

Number Number Number Number 
MS27472 KJO MS27473 KJ6 
MS27513 KJ2R MS27474 KJ7 
MS27476 KJ2Y (hermetic) MS27477 KJ7Y (hermetic) 
MS27497 ' KJ3 MS27478 KJlY 

KJ5R 

MIL-C-26482 (Navy) 
This 'specification covers general purpose, miniature cir· 
cular connectors, with environmental and non·environ· 
mental types. These connectors feature bayonet coupling, 
five keyway polarization and both solder and crimp remov· 
a ble contacts. 

See MCB Catalog 
MS ITT Cannon MS ITT Cannon 

Number Number Number Number 
MS3110 KPTOO MS3120 KPSEOO 
MS3112 KPT02 MS3l22 KPSED2 
MS3113 KPTH (hermetic) MS3124 KPSE07 
MS3114 KPTD7 MS3126 KPSED6 
MS3115 KPT MS31S0 KPTSD 
MS3116 KPTD6 MS31S1 KPT81 

-MS3119 KPTB 

MIL-C-83723 
This specification covers two families of environment·re· 
sistant connectors. The CV (MIL·C·5015·type threaded cou· 
piing) and the PV (MIL·C·26482 and NAS1599·type bay· 
onet coupling), accommodating crimp removable, rear reo 
lease contacts. The connectors are fully qualified and QPL 
approved under MIL·C·83723 (USAF). 

See MlL·C·83723 Catalog 

MS 
Number' 

M83723·17F XXXXX 
MS3723·18F XXXXX 
M 83 723·19 F XXXXX 
MS3723·20F XXXXX 
M83723·2IF XXXXX 
M83723·22F XXXXX 
M83723·23F XXXXX 
M83723·24F XXX XX 

CV 

PV 

ITT Cannon 
Number 

CVIRXX·XS·113 
CVIRXX·Xp·1l3 
CVDRXX·XS·113 
CVORXX·Xp·113 
CV2RXX·XS·ll3 
CV2RXX·Xp·113 
CV6RXX·XS·113 
CV6RXX·Xp·113 

MS ITT Cannon 
Number Number 

M83723·01F XXXX N PVSOG XX B XX S X 

--i'M"8;;;3",7;c23",'-;.D;c2F~X~X~X",X;-;:N;-__ . ______ -;P;;;V,;;S""O;;G~X,,,X;-;;B~X"X'-;;-P-;X;7-
M83723·03F XXXX N PVS4G XX B XX S X 
M83723·04F XXXX N PVS4G XX B XX P X 
M83723·05F XXXX N PVS7G XX B XX S X 
M83723·06F XXXX N PVS7G XX B XX P X 
M83723·07F XXXX N PVS1G XX B XX S X 
M83723·08F XXXX N PVS1G XX B XX P X 
M83723·13F XXXX N PVS6G XX 5 XX S X 
M83723·14F XXXX N PVS6G XX S xx P X 
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Johnson offers a complete line-of 
polyamide insulated connectors to 
meet most military and commercial 
applications. Included are: sub
miniatures for printed circuit appli
cations; insulated solderless tip and 
banana plugs; tip and banana jacks; 
tip jack and sleeve assemblies; 
metal-dad and "rapid-mount" tip 
jacks; dual banana plugs and "6-
way" binding posts. Designed to 
operate' throughout an extremely 

wide temperature range and under 
conditions of high relative humidi
ty. Voltage breakdowns available 
up to 11,000 .volts on some types. 
Polyamide housings available in six 
colors per Federal Standard 595 (10 
colors available where indicated). 

For price and ordering information 
call the nearest E. F. Johnson sales 
representative or the E. F. Johnson 
factory listed in the yellow pages 
of this volume. 

PATCHCORD STACKING PLUGS 

Free Electrical Circuit Hardware Catalog 
1 O-page catalog gives specific information 
on complete line. Send request on your 
letterhead to: E. F. Johnson Co., 19231 Oth 
Avenue S.W., Waseca, Minn. 56093. 

To specify color, change the 6th and 7th digits 
of the catalog numbers to the codes below. 

Color Code Color Code Color Code 

white 01 orange' 06 violet' 12 
red 02 yellow 07 gray' 13 
black 03 brown" 08 "special for 
green 04 blue 1 0 some items 

Developed for custom patchcord assembly and replacement of damaged 
molded patchcord plugs. Allows assembly of patchcords with any length and 
color. Used with standard 0.144',' diameter rubber or extra-flexible polyvinyl 
insulated wire. Plug body precision machined brass with 0.0002" nickel plating. 
Polyamide housing available in 6 colors. Operating temperature range -55°C. 
to +105°C. 
Stacking Standard Banana Plug Stacking .080 Standard Tip Plug 
Cat. No.1 08-1 080-001 (15 amps) Cat. No.1 05-1200-001 (10 amps) 
Engineering kits containing material to assemble 30 palchcords in six colors available from 
stocking distributors. 

NEW HORIZONTAL JACK 
Accepts 0.080" dia. tip plug in either end. Silver-plated and Iridited beryllium
copper formed contact. Two common terminals. Approximately one half size 
of standard Tip Jack. Channel on underside for air-flow cooling during solder 
operation. Current rating: 5 amps. 
Cat. No.1 05-11 00-001 (10 colors) 

HORIZONTAL JACK 
(U. S. Patent No. 3,208,027) 
Accepts .080" dia. tip plug in either end, or from top or bottom! Cross-hole 
also accepts hook-type oscilloscope probe. Channel on underside 'for airflow 
cooling during solder operation. Silver-plated and Iridited beryllium-copper 
formed contact. Two common terminals. Current rating: 5 amps. 
Cat. No. 105-0750-001 (10 colors) 
Note: Available as specials in production quantities without cross-hole or with gold flash. 

VERTICAL JACK 
Mounts through single .052" hole, min. mounting area. Accepts .080" dia. tip 
plug. Silver-plated, machined beryllium-copper contact. Current rating: 5 amps. 
Cat. No. 105-0850-001 (6 colors) 

SOLDERLESS TIP PLUG 
Completely insulated; molded sleeve. Recessed metal head. All metal parts are 
nickel-plated brass. Designed for solderless connection of up to 16 gauge 
stranded wire. Fits all standard tip jacks. Current rating: 10 amps. 
Cat. No. 1,05-0300-001 (10 colors) 

SUB-MINIATURE TIP PLUG 
For use with miniature jacks. .080" dia. tip. NiCkel-plated machined brass 
body, solder lead connection. Current rating: 5 amps. 
Cat. No. 105-0770;-001 (6 colors) 
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METAL-CLAD (MILITARY) TIP JACKS 
For military use or demanding industrial applications. Will withstand severe 
environmental temperature, vibration and salt spray conditions. Complies with 
MS-1610S, Rev. F. of MIL-STD-242A and MIL-C-39024/10. Closed entry con
tact design prohibits entry of tip plug .OS5" or larger - prevents accidental 
contact damage by careless probe insertion. Heavy nickel-plated brass jacket. 
Gold-plated beryllium-copper contact spring greatly exceeds minimum inser
tion/withdrawal cycle requirements of MS-161 os. Current rating: 5 amps. Peak 
withstanding voltage: S,OOO volts DC. Capacity to Va" panel: 3.S pF. %"-32 
nut and lock washer furnished. Terminal Style: "A." (Terminal Style "C" per 
MS-1610S available on special order in production quantities.) Brass solder 
terminal is gold-plated. Cat. No. 105-0200-200 (10 colors) 

DELUXE TIP JACK 
(u. S. Patent No. 2,704,357) 

Molded body with recessed. closed entry design contact. Silver-plated beryl
lium-copper contact spring. Brass solder terminal is hot tin dipped. Current 
rating: 10 amps. Peak withstanding voltage: 11,000 volts. Capacity to Va" 
panel: 2 pF. %"-32 nut furnished. Cat. No. 105-0600-001 (10 colors) 

STANDARD TIP JACK 
Molded body with recessed, cadmium-plated formed phosphor bronze con
tact. Current rating: 10 amps. Peak withstanding voltage: 9,000 volts. Capacity 
to Va" panels: 2 pF. %"-32 nut furnished. Cat. No. 105-0800-001 (10 colors) 

RIB-LOC® PRESS-IN TIP JACKS 
RIB-LOC tip jacks install by pressing into proper size chassis hole. Accept 
.OSO" tip plug in recessed, closed-entry type contact that rejects plugs .085" 
or larger. Silver-plated beryllium-copper contact spring. Brass solder terminal 
silver-plated and Iridited. Current rating: 10 amps. Peak withstanding voltage: 
5,000 volts. Capacity to Va" panel: 1.4 pF nominal. 

Cat. No. 105-1040-001 (10 colors) 

MINIATURE BANANA PLUGS 
Extremely small insulated banana plugs with precision machined phosphor 
bronze body, nickel-plated. One-piece springs are beryllium-copper, nickel
plated, .120" dia. Polyamide sleeve. Current rating: 5 amps. 

Cat. No. 108-1000-001 (6 colors) 

SOLDERI,.ESS BANANA PLUGS 
Compact, high voltage insulated plug for a wide variety of applications. De
signed for fast, solderless connection",of up to 16 gauge standard wire. Body 
and pin are constructed of one-piece, nickel-plated brass with high grade 
nickel-silver springs. Polyamide sleeve. Current rating: 15 amps. 

'Cat. No. 108-0300-001 (10 colors) 

DUAL BANANA PLUGS 
Extremely versatile dual banana plug available for either solderless or set 
screvv connection. Molded body incorporates polarity indication and strain 
relief hole for wire leads. Springs are high quality nickel-silver - bodies are 
nickel plated. Accurately machined brass studs extend full length of pins for 
extra strength. Peak withstanding voltage: 10,000 volts. Capacity plug to plug: 
1.3 pF. Current rating: 15 amps. Cat. No.1 08-0200-001 (solderless) 

Cat. No. 108-0250-001 (with set screws) (6 colors) 

NEW MINIATURE BANANA JACK 
Internal .104" hole accepts miniature banana plug 108"-1000-001 with .120" 
dia. plug. Precision machined brass, nickel-plated. Copper terminal is pre
plated .00004" tin, hot-tin-dipped beyond solder area. Cat. No. 108-1021-001 

BANANA JACK 
Completely insulated polyamide body with cadmium-plated insert. Accom
modates banana plugs of nominal .175" diameter. Peak withstanding voltage: 
10,000 volts DC. Capacity to Ji'6" panel: 2.4 pF nominal. Mounts in 2h4" diameter 
circular, "D," or double flat hole (%" across flats). Single nut furnished for 
mounting - no other mounting hardware needed. 

Cat. No. 108-0900-001 (10 colors) 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

SEC. 2100 • CONNECTORS 

2643 



COAXIAL CONNECTORS 
The JCM connector is a semi
precision, miniature (3mm) con
nector giving repeatable electrical 
performance from DC to 3 GHz. 
At a fraction of the price of M I L
C-39012B SMA connectors, the 
JCM offers full mating compati
bility with SMA types. 
The bright gold finish is more dense 
and twice as hard as ordinary gold. 
The non-galling finish is 40% more 

1---~e3 REF 

~
>l2 

114-36 UNS 
.0'36 ±.OOI DIA. 

BINDING POSTS 
New miniature binding post.. Rated at 15 amps, thumb nut to terrlJinal, 5 amps. 
Jack to terminal. Peak withstanding voltage: 5,000 volts. Capacitance to Va" 
panel; 3 pF. Mounts in l~l' diameter circular hole; "D" or double flat hole
.219" across flats. Equipped with single 1/4 "-32 nut for fast mounting. The 200 
series accepts .080 tip plug; 400 series accepts .120 miniature banana plug 
108-1000-001. 
Cat. No. 111.0200-001 (6 colors) 
Cat. No. 111-0400-001 

Rated at 15 amps. Peak withstanding voltage: 8,000 volts. Capacitance to Va" 
panel: 3.3 pF. Mounts in 2)(l' diameter circular hole; "D" or double flat hole 
-1/4" across flats. Single X6"-32 mounting nut furnished - no other hard
ware required. 
Cat. No. 111-0100-001 (10 colors) 

resistant to wear and abrasion. 
Plating is 98.5 to 99.5% pure gold 
with a Knoop hardness of 120-140. 
Cable clamp JCM plugs and jacks 
consist of 5 or fewer parts which 
are easily assembled. Qnly one set 
of stripping dimensions is required 
for all cables from 0.070 to 0.220" 
overall diameter. 
Beryllium-copper contacts assure 
superior spring qualities and lowest 
contact resistance. 

PLUG·CLAMP TYPE 
Cat. No. 
142-0201-001 
142-0221-001 
142-0261-001 

JACK·CLAMP TYPE 

BULKHEAD JACK· 
CLAMP TYPE 
Cat. No. 
142-0213-001 
142-0233-001 
142-0273-001 

Cat. No. 
142-0211-001 
142-0231-001 
142-0271-001 

BULKHEAD 
FEEDTHROUGH RECEPTACLE 

Cat. No. 
142-0293-001 

BULKHEAD RECEPTACLE 
REAR MOUNT 
Cat. No. 
142-0294-001 

2·HOLE PANEL 
RECEPTACLE, FRONT MOUNT 

Cat. No. 
142-0296-001 

4-HOLE PANEL 
RECEPTACLE, FRONT MOUNT 
Cal. No. . 
142-0297-001 

PC RECEPTACLE 
Cat. No. 

142-0298-001 

ELECTRICAL, TYPICAL 
Impedance 
Frequency 
Voltage Rating 
Dielectric Withstanding 

Voltage 
VSWR 
Contact Resistance 

Insulation Resistance 

1/4-36 UNS7 

•

'01 .• 27°11 
.220 

0>"1 .' 
. I oro-! .. 'o-=.! 

50 ohms 
DC-3 GHz 
500 V RMS @ sea level 

1000 V RMS @ sea level 
1.15: 1 to 3 GHz 
Center: 2.5 milliohms 
Body: 1.0 milliohms 
Braid to body: 

0.5 milliohms 
5000 megohms 

.250 

.040 DI~ ~_36 UNS 

<--+'-----'-1 
.1215 ..65 
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Kulka TERMINAL BLOCKS 

OPEN BACK, 
DOUBLE ROW 
Current range: Up to 30 Amps. 
Rated voltage: 1600 Volts RMS.* 
Wire sizes: AWG #22 to 12. 
Terminations: 1 thru 26. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Multiple variations 

available. 

HEAVY DUTY OPEN BACK DOUBLE ROW 
Current range: Up to 90 Amps. 
Rated voltage: 2100 Volts RMS.* 
Wire sizes: AWG #6 to 2. 
Terminations: 1 thru 12. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Multiple variations 

available. 

Current range: Up to 30 Amps. 
Rated voltage: 1600 Volts RMS.* 
Wire sizes: AWG #20 to 12. 
Terminations: 1 thru 23. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Multiple variations 

available. 

STUD AND FEED-THRU TURRET 
SINGLE AND DOUBLE ROW 
Current range: Up to 30 Amp's. " 
Rated voltage: 2100 Volts RMS.'" 
Wire sizes: AWG #22 to 2. 
Terminljtions: 1 thru 26. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Multiple variations 

available. 

eem/1971 

"KLlPTlTE" (PUSH-ON TERMINALS) 
SINGLE AND DOUBLE ROW 
Current range: Up to 70 Amps. 
Rated voltage: 5000 Volts RMS.* 
Wire sizes: AWG #22 to 12. 
Terminations: 1 thru 26. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: "Kliptite" in multiple 

variations avai lable. 

TUBULAR SCREW, DEAD FRONT 
Current range: 85 Amps. 
Rated voltage: 3500 Volts RMS.* 
Wire sizes: AWG #16 to 6. 
Terminations: 2 thru 12. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Screw type. 

MILITARY CLOSED BACK 
(MOLDED IN TERMINALS) 
SINGLE AND DOUBLE ROW 
Current range: Up to 30 Amps. 
Rated voltage: 1000 Volts RMS.* 
Wire sizes: AWG #22 to 10. 
Terminations: 1 thr'J 28. 
Materials: Military ~ !Ide. 
Hardware: Multiple variations 

available. 

Current range: Up to 30 Amps. 
Rated voltage: 3300 Volts RMS.* 
Wire size5:'AWG #22 to 12. 
Terminations: 1 thru 30. 
Materials: General Purpose Phenolic. 
Hardware: Multiple variations 
available.' 

See YELLOW SECTION for Local Offices, Phones 
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Current range: 20 Amps. 
Rated voltage: 1100 Volts RMS.* 
Wire sizes: AWG #16 to 14. 
Terminations: 1 thru 25. 
Materials: General Purpose Phenolic 

unless otherwise specified. 
Hardware: Multiple variations 

available. 

Kulka offers any type of marker strip 
or insulator strip pre-mounted on the 
back of each board. Pre-mounting 
simplifies assembly and inventory 
control; and the cost is the same as 
blocks and strips sold separately; 

PROTOTYPE SERVICE 
Kulka provides personal design as
sistance to help solve unique appli
cation problems. Where appropriate, 
Kulka also prepares prototypes of spe
cial terminal boards for customers' 
use and evaluation. 

CATALOG AND 
DESIGN MANUAL 

Kulka's catalog contains drawings, di
mensions and application criteria 
presented in conjunction with data 
on related components and overall 
terminal block configurations. (Send 
for your copy today.) 

KULKA ELECTRIC CORPORATION 
520 S. Fulton Ave., Mt. Vernon, N. Y. 10551 
KULKA DISTRIBUTORS ARE LOCATED 
THROUGHOUT THE U.S. AND CANADA 
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Joining of 
Individual 
Circuits 

We make contacts to ~stomer 
specifications and to Military 
specifications. Our socket 
retention design is the most reliable 
in existence (patents pending). 
Contacts Started Our Business: 
• Designs to meet: 

Long Life and operation in a 
wide spectrum of environmental 
conditions. 
Contact Qualifications 

Mil-C-26636 Mil-C-83723 
Mil-C-23216 Mil-C-38999 
Mil-C-39029 

• Contact Resistance: 
Due to the large contact area 
of the Micro Electronics socket 
design, contact resistance is 
well within the specification 
requirements. This allows 
connectors to handle extremely 
low level signals with no 
distortion. 

• Insertion/Withdrawal: 
Contacts can be designed to 
produce less than 2 oz. 
withdrawal or if greater than 
spec. values are needed we can 
go as high as the application 
requires. Life cycles show a 
very low wear rate and far 
exceed Mil.· Specs. 

• Mechanical Stability: 
Because of the symmetrical 
pattern of socket and pin 
engagement, these contacts are 
insensitive to the effects of 
shock and vibration. 
Micro Electronics utilizes the 
finest materials and takes every 
step to retain the ductile and 
tensile properties, so that 
destructive tests such as, probe 
damage will not effect the 
normal operation.· 

We have developed many firsts 
including a fully environmental 
connector pair, now being used in 
the printed circuits (Avionics) 
of todays flying machines. We'll 
even take your connectors to 
110,000 ft., without leaving our 
facility. (Testing performed in 
our complete environmental 
test lab). 

• Receptacle, Series 
10-0003-00-05 has right angle 
20 A WG Pins for assembly 
to circuit board. 

• Plug, Series 11-0002-0005 
utilizes MS 27491 
20 A WG Sockets - Rear Release. 

• Contacts, seventy-six (76) each 
on ".100 centers. 

• Connectors Designed to meet or 
exceed requirements of 
Mil-C-38999. 

• Available in non-environmental 
and potting versions, designs 

. can be modified to incorporate 
customers mounting & contact 
quantity requirements. 

• Designs are being established to 
provide .050 spacing between 
contacts in circular and 
rectangular series connectors. 

Space 
[word meaning: Area] 

We fill our Space with circuitry 

that almost exceeds the Area. 

Why don't you try us for size. 

When it comes to design we have 

miniature and subminiature 

connecting devices to meet the 

widest range of critical 

environments - We'll prove it. 

• High Strength connector body. 

• Center Jack-screw coupling 
mechanism. 

• Silicone Interfacial Seals. 

• Silicone Grommet for wire seals. 

• Contacts, forty-two (42) each 

22 A WG - rear-release, on 

.080 centers. 

• Connectors designed to meet or 

exceed requirements of 

Mil-C-26482. 

• Available in non-environmental 

and potting versions. 

micro electronics corporation 
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Under the Sea 

• Micro Electronics contacts have 
surpassed critical electronics 
specifications for the Navy
Poseiden Missile. 

• Our contacts are currently being 
used in computers on board 
the latest craft. 

• Designs are being established 
for molded connector assemblies 
to operate at 2,000 ft., 10,000 
ft., and 20,000 ft. per 
Mil-C-24217. 

Where 
Reliability 
Counts 

• Micro Electronics is proud to 
be part of the electrical 
connecting systems now being 
used in Nuclear power generating 
stations. 

• Design Criteria: 
40 year life with temperature 
cycling from - 20°F to 300°F. 
Design requirements include 
environmental and electrical 
integrity under normal and 
incident conditions with 
provisions for seismic forces. 

• Power contacts to Mil-C-5015 
and power plugs are our 
specialty. 

Mil-T-81714 
Terminal 
Junction 
System 

• Profile Terminal Junction: 
Micro Electronics has designed 
and is incorporating a system 
that eliminates wafer stack up
proportionately reducing height 
by ·as much as 1;3. 

• Retention and Bussing: 
Sockets have the reliability and 
surface contact of Mil-Spec. 
gauges packaged into mounting 
matrice that becomes integral 
with other sockets from which a 
logical progression of modules 
can be packaged, creating an 
interconnection system for an 
unlimited number of wires in 
gauges ranging from 12 AWG 
through 26 A WG. 

• Installation: 
The male contact is pushed into 
position with a non-conductive 
tool. The male contact is held 
solidly in place by a self locking 
retainer. The retention system 
features "closed entry". 

• High Strength: 
Module body with silicone 
interfacial seals for 
environmental applications. 

• Mounting: 
Construction and Design is 
adaptable to customer mounting 
requirements. 

SEC. 2100 • CONNECTORS 

On the Way 

Tomorrow's 
Wiring Systems 
Today 
• Flex-Con: Cable is made up of 

superfiex flat conductors that 
are made from fully annealed 
copper and rolled flat with this. 
reduction producing greatest 
yield strength and texture 
crystal matrix of optimum bend. 
All conductors share stresses 
equally in the cable. Conductors 
are held parallel to very close 
tolerances across one of the 
largest size cable areas up to 13" 
wide, providing balanced 
electrical values. Conductors 
4/0 through 24 gauge have 
proportionate space, and weight 
savings when compared to 
round wire construction. As an 
example of weight consideration 
each extra pound on a flight 
from Minneapolis to London 
represents a ton mile of cargo. 

• Cables designed to Mil-C-55543 
with connectors per 
Mil-C-55544. Cable construction 
meeting National Aerospace 
Standard NAS-729 Flat Flexible 
Conductor Cable 300 volts 
copper can be provided. Cable 
sizes under the classification of 
Marshall Space Flight Center 
Specification MSPC-220A. 

• Cables produced with insulation 
materials such as polyester 
+ 125°C, Teflon 200°C and 
Polyamide 240°C. 

e Applications: 
Flat Signal transmission. Jumper 
Cables, and Power Cables. 

micro electronics corporation 
37550 SIERRA HI~HWAY - PALMDALE,CALIFORNIA 93550 - P. O. BOX 123B 
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MIL-C-28748 Rectangular Connectors 
Removable Contacts (Supersedes Mil-C-8384 & MiI-C-22857) 

Specifications: 
Number of 'Contacts: 14, 18, 20, 26, 34, 41, 42, 50, 66, 

75, 104 
Mechanical Characteristics (Connector) 

Temperature: - 55°C to + 125°C 
Vibration: 109 10 - 55 Hz 
Shock: 5Qg Shock Loading 
Durability: 500 Cycles 
Contact Retention: 25 Ibs. Axial Load after 10, Insertion 

& Withdrawal. 
Electrical Characteristics (Connector) 

I.R.: 5,0,0,0, Megohms @ 500, VAC. 
1,0,0,0, Megohms @ 500, VAC. After Moisture Test 

High Potential: 2,0,0,0, VAC. @ Sea Level 
1,000, VAC. After Corrosion 

750, VAC. After Moisture 

Materials: 
Insulators: Diallyll Phthalate per MiI-M-14 SDG-F or 

Mil-P-19833 GDI-3QF 
Contacts: Leaded Copper per CA 187 
Contact Finish: Gold .0,0,0,0,50, per MiI-G-45204B Type I, 

Grade 0, Class I, over Copper. 
Modified Hardware: Consult factory for special plating, and 

protective shield for applications haVing live pins 
in the plug, or where pin protection is needed. 

75 Contact Plug and Receptacle 
RECEPTACLE 

1.1OS-
r-.850-, 

PLUGr-.50§"1 

I r·3751
-

El .235 -

~M@ll 

MOUNTING HOLES 
FOR #4 SCREWS 

PLUG 

#4-40 UNC·2A THD 

r·~~=1 rl F~56 

contacycrimp 
Size Pot 

16/16 
16/16 
16/16 
16/20 
16/20 
20/20 
20/20 
20/20 

~ I 
~ NN 

K la·;': 
K: ..... 

k 

"'-,1 

.I60~ L 

Wire Size Amperes 

16 13 
18 10 
20 7.5 
22 5.0 
24 3.0 
20 7.5 
22 5.0 
24 3.0 

M.V. Drop 

50 

45 
55 
45 
55 
55 
55 

Micra Elect.s. 
Part Numbe. 

0IJ.17803-016 

06-17803-(1l6 

00-17803-020 

RETAINING CLIP 

255 ~. 31 ±.003 DIA. HOLE ONE WALL ONLY 
• LOCATED ON AXIAL t WITHIN ±.008 

MARKING AREA OPTIONAL 

pa~i~~.\te. Caltact Barrel Wire Marking A B 
Size Size Raaga Require. DIA. DIA. 

MS 17803-16·20 16 20 20-22·24 RED 
.048 .070 
.044 .067 

MS 17803-16-16 16 16 16-18-20 BLUE 
.070 .095 
.066 .092 

MS 17803-20-20 20 20 20-22-24 RED 
.048 .070 
.044 .067 

C D· 
DIA. DIA. 
.079 
.076 
.1IZ 
.IOS 
.079 
.076 

MS17804 Socket 
D DIA 
~±.OO3DIA 

H]~~~~~et~;;-~~~~~f-~-'-=I~ ±.Q01 DIA 

RETAINING CLIP 30· MIN. CHAMFER 
• 1 ±.003 DIA. HOLE ONE WALL ONLY 
LOCATED ON AXIAL 1£ WITHIN ±.008 

00-17804-016 MS 17804-l6-20 16 20 20-2Z-24 RED 
.048 .070 .079 .0645 
.044 .067 • 076 Min • 

06-17804-016 MS 17804-16-16 16 16 16-18-20 BLUE 
.070 .OS5 .112 .0645 
.066 • 092 .IOS .Min • 

00-17804-020 MS 17804-20-20 20 20 20-22-24 RED 
.048 .070 .079 .042-
.044 • 067 .076 Min • 

MS17807 Pr-'cin:,.:---_ 

06·171\07-016 MS 17807-16-16 16 16 16-18-20 BLUE 
.070 .OSO .1IZ .119 
067 .088 .IOS .116 

0IJ.17807-o16 MS 17807-16-20 16 20 Z0-22-24 RED 
.048 .070 .079 .119 
.045 .068 .076 .116 

011-0006-000 20 20 20-22-24 RED 
.048 .070 .079 .119 
.045 .068 .076 .116 

06-17808-016 MS 17808-16-16 16 16 16-18-20 BLUE 
.070 .090 .112 .119 
.067 .088 .IOS .116 

00-17808-016 MS 17808-16-20 16 20 ZO-22-24 RED 
.048 .070 .079 .119 
.045 .068 .076 .116 

016-1J038.OO1l 20 20 20-22-24 RED 
.048 .070 .079 .119 
.045 .068 .076 .116 

Insertion Tool MS 178Q5-Withdrawal Tool MS 1780,6 
Crimping Tool MS 3191- Positioner 5T 

micro electronics corporation 
37550 SIERRA HIGHWAY - PALMDALE, CALIFORNIA 93550 - P. O. BOX 1238 

(805) 947-8908 / SALES (805) 947-0398 

E 
DIA. 

.-
.0635 
.0615 
.0635 
.0615 
.041 
.039 

.064 

.064 

.064 

.064 

.042 

.042 
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n1ueller clips 
THE WORLD'S LARGEST AND ONLY COMPLETE LINE 

MANUFACTURED FOR GENERAL SALE SINCE 1908 
• AVAILABLE AT JOBBERS EVERYWHERE • 

"WE BEGIN WHERE THE WIRE ENDS·· 

MUELLER SALES REPRESENTATIVES 
Atlanta, Georgia 30305 
Boston, Massachusetts 
Buffalo, New York 14203 
Charlotte, North Carolina 28215 
Chicago, Illinois 
Columbus, Ohio 43227 
Denver, Colorado 80221 
Detroit, Michigan 48227 
Kansas City, Missouri 64108 
Los Angeles, California 90023 
Memphis, Tennessee 38104 
Miami, Florida 33160 
Minneapolis, Minnesota 55423 
New York, New York 
Orlando, Florida 32803 
Phoenix, Arizona 85016 
Portland, Oregon 97225 
Raleigh, North Carolina 27610 
Salt Lake City, Utah 84117 
San Francisco, California 94110 
Toronto, Ontario 

Cartwright & Bean, 3223 Cain's Hill Place, N.W. 
Keene Sales Co., 156 Broad St., Lynn, Mass. 01901 
R. W. Mitseher Co., Inc., Ellicott Sq. Bldg. 
Cartwright & Bean, 625 Harwyn Drive 
Ray Klipp Assoc., P. O. 226, Grayslake, III. 60030 
H. H. Seay Co., 1350 Crestwood Ave. 
l. B. Putnam Co, 7111 Larsh Drive 
Hilltronies, Inc., 13720 Puritan Ave. 
K & M Sales Co., 500 Davidson Bldi:. 
Maddox Sales Co., 2945 East 12th SI. 
Cartwright & Bean, P. O. Box 4760, Crosstown Sta. 
Cartwright & Bean, 20100 N.E. 25th Court 
Arch S. Miller & Son, 6608 17th Ave., So. 
Joseph Assoc., Box 486, Great Neck, N. Y. 11022 
Cartwright & Bean, 601 N. Ferncreek Ave. 
Maddox Sales Co., 5709 N. 19th Place 
Richard Legg Co., P. O. Box 25327 

r~r~~~~r;a! ~~~n3J~~6L::If~:~e Dr. 
Maddox Sales Co., 2720 Seventeenth St. 
W. H. Cooper & Co., 4480 Chesswood Dr. #3, 

Downsview 462 
Sanders·Wlllis P. O. Box 7452 

IFor detailed Information, refer to the Mueller Clip 
pol.S In the "Radio Electronic Mosler.") 

IN UNIVERSAL USE FOR ALL KINDS OF QUICK, TEMPORARY 

ELECTRICAL CONNECTIONS. PLATED STEEL AND SOLID 

COPPER. INSULATORS IN STANDARD RED AND BLACK, AND 
IN SPECIAL COLORS - WHITE, BLUE, yaLOW AND GREEN. 

"Mini·gator" and "Micro·gator" clips to flt the smallest 
crevices in tightly compacted equipment. Separate insulators 
for skin·tight, complete insulation. 

Alligator Clips, including completely insulated model. 

Crocodile Clips. (Nesting teeth.) 

"Pee Wee" Clips, including completely non·ferrous type. 

General purpose test clips with meshing teeth. 

Needle Clips - Twin Clip - Geophone Clips. 

Clips for Battery B!l0ster Cables and Chargers. 

Heavy duty Test and Battery Clips. 

Large welding ground clamps. 

Appliance ground clamps. 

Separate flexible insulators. 

~NO. 123 DISPLAY·SELECTOR BOARD, a permanent, gloss· 
., finish board of our entire line. Shipped complete. set up. 

with items in place over their printed code numbers. We 
absorb much of the cost, charging only $10.00 net postpaid in 
order to provide a unit which solves all quick·testing and clip· 
terminal problems for engineering and design departments. 
manufacturers and laboratories. Order direct from factory. 

QUALITY 
BATTERY 
BOOSTER 
CABLES ... 

Heavy duty design for the commercial or industrial user who 
knows what he wants. Finely stranded pure copper cable with 
rubber insulation for maximum flexibility In coldest weather. 
6 gao 259 strands #30 wire. 4 gao 413 strands #30. Mueller Hippo
Clips strongly Clinched to cable and soldered for maximum current 
flow. Three models: 8' and 12' 6 gao 100 amp.; 12' " lIa. 200 amp. 

,----------------~~ Our Reader Service Department wl/l answer your technical I 
questions. and will honor your request for the latest catalog 
of our complete line. I 
FREE SAMPLE CLIPS AVAILABLE I 
factory will supply free .omple clip. for your inspection. I 

I Refer to complete listing in' "Radio' Electronic Master." 
I AVAILABLE AT JOBBERS EVERYWHERE I 

-----------------~ 
FACTORY 
1589" East 31st St., Cleveland, Ohio 44114 
Telephone: PRospect 1·5225 (Area Code 216) 
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SEC, 2100 • CONNECTORS 

Noone 
does more switching 

and connecting than the 
telephone industry. 

Ever wonder why 
they almost always specify 

"electro-mechanical" 
equipment? 

The answer is clear: 
Telephone-type components offer virtually total reliability 

at a fraction of the cost. And North Electric offers the finest line 
of telephone-type components available. 

North Electric Company manufactures 
a 1200 point Crossbar Switch which 
provides the most economical approach 
to switching. Reliability is excellent
greater than 50 million operations per 
select unit. 

SPECIFICATIONS: 

Operating Voltage - 24, 48, 100 VDC. 

Timing - Typical operate and release times. 
operate of sel ect bar - 15 MS 
delay required for damping - 15 MS 
operate.of hold bar - 15 MS 
total operate time is - 45 MS 
release time of select bar is - 8 MS 
dealv time required before operation of new cycle 
is 30 MS, therefore, a complete typical cycle time 
is approximately 83 MS. 

Contact Rating - Bank contacts are bifurcated 
silver or gold which with adequate spark protec
tion, are rated at 25 MA at 48 VDC or 110 VAC. 
They will provide a life in excess of 50 x 106 opera
tions. Off normal contacts are bifurcated silver. 
rated at 0.4 ampers at 48 VDC or 110 V AC 
with proper contact protection. 

Contact Resistance - Resistance of typical path is 
less than 50 milliohms for silver or gold contacts. 

Size - 1200 point crossbar switch measures 
1067 cubic inches. length 23 inches. height 8.674 
inches. width 5.350 inches. weight 29 Ibs. 

North Electric Company manufactures 40, 
60, 80 and 100 pin connectors using the 
torsion blade design which assures positive 
contact. 

SPECIFICATIONS: 

Dielectric Strength - Measured between conducting 
parts and frame, breakdown to voltage is in excess 
of 2000 volts R.M.S. when measured for one 
minute at sea level. 

Contact Rating - The current rate is three (3) am
peres. When several adjacent contacts are required 
to carry the same maximum load, current rating 
should be reduced two (2) amperes per contact. 

Contact Resistance - Measured between soldering 
points, average resistance is 12 milliohms (silver) 
9 milliohms (gold), measured with an open circuit 
voltage of .100 volts and a short circuit current of 
.100 amperes D.C. 

Mechanical Life - Standard connector unit with
stands 4000 plug-in operations with negligible 
mechanical wear. 

NORTH 
ELECTRIC COMPANY 

Electronetics Division / Galion, Ohio 44833 / A subsidiary of United Utilities, Incorporated 
For immediate service, call 419/468-8279. 

See YELLOW SECTION for Local Offices, Phones 2651 
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General Specifications listed below apply to items 
using banana plugs in this catalog. 

FEATURES ... 
• One piece beryllium copper heat treated 

spring for maximum long life. 
• Rounded spring design results in maximum 

contact area. 
• STACK·UP feature allows an unlimited 

number of connections at the same 
electrical point. 

• Tough thermoplastic molded directly 
on to the metal body of 
the plugs and connectors. 

SPECIFICATIONS ... 
• Fits standard 0.166 dia. banana jacks. 
• Spring, beryllium copper alloy 170 

ACTUAL SIZE 

per QQ·C-533. 
• Plug body, Brass per QQ-B·626. Compo 22. 
• Nickel plated per QQ-N-290, Class 2. 
• Contact resistance less than 0.001 ohms 

per banana plug. 

RATINGS Models: MOP; MDP-ST; 1330; 1330-ST; 2970 

~~ -~GROUN-D --r-l - r---o...,.---, i 
1.56 

MARKER 
• Capacity 0.8 pf to 10 MC 

• Current 15 Amps. Cont., 30 Amps. Int. 

• Voltage : 5000 W.V. D.C. 

• Temperature: -25°C to +85°C, operating temp. 

DOUBLE BANANA PLUG 

[] 

Double banana plug on 'A" centers; set screws I I secure leads; simplifies cable construction or 
component mounting; banana jacks permit top 
Stack· Up ior multiple connections. 

COLORS: Black, Brown, Red, Orange, Vellqw, 
Green, Blue, Violet, Gray, White. 

MODEL MDP(Specify Color) D~~~~I,'6~ ® NET .75 

MODEL MDP·ST 

DOUBLE BANANA PLUG WITH 

SOLDER TURRET TERMINALS 

Similar to Model MDP, except has solder tur
ret terminals ior permanent noise-iree con
nection. oi cables and components. Double 
banana plug on 'A''' centers; banana jacks per
mit top Stack· Up ior multiple connections. 

COLOR: Black 

D~~A~6'6~ ® NET .95 

TRIPLE BANANA PLUG 

[ffiJ Triple banana' plug on 314" centers; set r II screws secure leads. Ideal for balanced line 
2 conductor shielded cable assemblies. Ba
nana jacks permit top Stack-up for multiple 
connections. 
COLORS: Black, Red. 

MODEL 2970 (Specify Color) D~~~~6'6~ ® NET 1.25 

t .18 
.56 , 

COMPONENT MOUNTING DOUBLE BANANA PLUG 

[] Double banana plug on 'A" centers; set screws 
secure leads; ieatures recess ior mounting small 
components; banana jacks permit lop Slack-Up 
ior multiple connections. 

COLORS: Black, Red 

MODEL 1330 (Specify Color) 
QUANTITY fA' NET .75 

DISC. CODE ~ 

COMPONENT PLUG WITH SOLDER 

TURRET TERMINALS , [], I Similar to Model 1330, except has solder turret 
, . terminals ior permanent noise-free connections 

of tomponents, etc. Double banana plug on 3A" 
centers: Banana jacks permit top Stack-Up fOI 
multiple connections. 

COLORS: Black, Red. 

QUANTITY fA' 
MODEL 1330·ST (Specify Color) DISC. CODE ~ NET .95 

MODEL 3405 

BINDING POSTS TO TRIPLE 

BANANA PLUG 
Features insulated binding posts on 314" centers 
for rapid mounting and interchangeability of 
components. Binding posts allow top Stack
Up for multiple connections. Side Stack-Up 
provided by thru-holes in piug body. 
UPPER: Insulated Triple binding posts, on 'V4" 
centers_ Cross holed (.166 dia.) in body provide 
side Stack-Up connections. 
'LOWER: Triple banana plug, on 'V4" centers. 
COLORS: Body, Black. Binding Posts, Red/ 
Black/Black. 

D~~~~6'6~ ® NET 4.50 
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SOLDERLESS BANANA PLUG -STACK·UP 

-$ Wire lirmly held in place with internal set screw. elim· 

1 r
':~~ UPPER: Banana jack •. 171 dia.; Brass. nickel plated. 
B ,Ii LOWER: Banana. plug, one piece nickel plated beryl· 
i' '! lium copper spring for use with standard 0.166 dia. 

1.M I I banana jack. 
W 

I;:'''~ inating soldering. Assembly of test leads simplified. 

I f COLORS: Biack. Brown, Red, Orange, Yellow, Green, 
. ~ Blue, Violet, Gray, White. 

MODEL 1325 (Specify color) 
QUANTITY ® 

DISC. CODE NET .50 

SOLDERLESS BANANA PLUG 
.l7l Dla. WITH SAFETY COLLAR -STACK·UP 
~~!~~~:~~.561 

. _ _ ___ Features: Integral safety collar insulates exposed wire 
.J l- .•• leads. Wire lirmly held in place with internal set screw, 
I I D1o. eliminating soldering. Assembly 01 test leads simplilied. r- ~~=. UPPER: Banana jack, .166 dia.; Brass, nickel plated. 

LOWER: Banana plug, one piece nickel plated beryl-
:: D10, lium copper spring lor use wilh standard 0.166 dia. 
J-- ...L banana jack. 

---- T COLORS: Black, Brown, Red, Orange, Yellow, Green, 
Blue, Violet,. Gray, White. 

QUANTITY ® MODEL 1825 (Specify Color) DISC. CODE NET .50 

BINDING POSTS TO DOUBLE BANANA PLUG 

MODEL 1286 

Features insulaled binding posts on '.4" centers lor rapid 
mounling and interchangeability of componenls. Binding 
posts allow lop Slack·Up for multiple connections. Side 

Slack·Up provided by thru·holes in plug 
body. 
UPPER: Insula led double binding posts, 
on '.4" centers. Cross holes (.166 dia.) 
in body provide side Stack·Up connections. 
LOWER: 110uble banana plug, on %" 
centers. 
COLORS: Body, Black. Binding Posts, 
Black/Red. 

QUANTITY ® 
DISC. CODE NET 2.75 

BINDING POST TO SINGLE BANANA PLUG 

Features inSUlated binding post. Binding post al· 
lows top Stack·Up for multiple connections. Side 
Stack·Up provided by thru-hole in plug body. 
UPPER: Insulated binding post. Cross hole (.166 
dia.) in body provides side Stack-Up connections. 
LOWER: Single. banana plug, one piece nickel 
plated beryllium copper spring for use with stan· 
dard 0.166 dia. banana jack. 
COLORS: Black, Red. 

MODEL 2894 (Specify color) D~~~~~~~ ® NET 1.50 

METAL SHORTING BAR 

"[0] 
MODEL 1855 

Low profile, nickel plated brass shorting 
bar. Double banana plugs on ',4''' centers 
swaged to 3/32" thick brass bar. Resis
tance, less than 1.5 milliohms inslalled. 
Currenl raling: IS Amps. Cont., 30 Amps. 
Int. 

QUANTITY ® 
DISC. CODE NET .85 

SEC. 2100 • CONNECTORS 

BANANA PLUG ACCESSORIES 

INSULATED SHORTING BAR 

lBl 
Ideal as a connecting link for uSe with 
'.4" spaced banana jacks. Banana plugs 
internally solder· bonded with #14 AWG 
wire. Banana jacks provide top Slack·Up. 
Cross holes (.166 dia.) in body provide 
side Stack·Up connections. Resistance less 
than 1.5 milliohms inslalled. Current rat· 
ing IS Amps. Cant., 30 Amps. Int. 
"Shorting Bar" marked on top of plug . 
COLC,RS: Natural, Black, Red. 

MODEL MDP·S . QUANTITY ® NET 125 (SpecIfy Color) DISC. CODE • 

(OHMS) 50 
75 

120 
130 
150 

MOLDED PRECISION RESISTOR 

lBl 
Ideal where rapid interchange of resistance 
values is required. Used in breadboarding, 
R&D labs., Standards, Terminations, etc • 
Deposited carbon 1 % resistor, lI2 watt, 
molded internally. Resistor soldered to 
double banana plug, on :JA" centers. Top 
Stack-Up provided for multiple connections. 
Cross holes (.166 dia.) in body provide 
side Stack· Up connections. Resistance value 
stamped on top of plug. 

200 IK lOOK 1 Meg. 
2 Meg. 
5 Meg. 

250 5K 200K 
500 10K 250K 
600 20K 500K 10 Meg. 
900 50K 

MODEL MDP·R QUANTITY ® NET 2 95 (Specify Value) DISC. CODE • 

ADAPTER - .080 TIP JACKS 
TO DOUBLE BANANA PLUG 

[] 
Permits .080 Tip plugs to be used with 
equipment having banana jacks. 
UPPER: Tip jacks, beryllium copper, gold 
flashed; spaced on ',4-" cenlers to accept 
.080 dia. pin tip plugs. 
LOWER: Double banana plug, on '.4" cen· 
ters, nickel plaled. Cross holes (.166 dia.) 
in body provide side Stack·Up connections. 
COLOR: Black. 

MODEL 1845 QUANTITY ® 
DISC. CODE NET·.95 

DOUBLE BANANA PLUG SPLICE 
Provides rapid method lor splicing 
cables. Reduces necessity of storing 
extra long cables. Molded thermo· 
plastic body eliminates shock hazard 
by completely enclosing banana plug 

.166 die., on '.4" cen· 
. ters. 

COLORS: Black, Red. 
[]r ;~::~. b:;::s~ j:~::~ 

MODEL 1823 (Specify color) D~~~~~~~ ® NET .50 

SINGLE BANANA PLUG SPLICE 
Provides rapid method for spliCing sin
gle banana plug patch cords. Reduces 
the necessity of storing extra long palch 
cords. Molded thermo· plastic bodyelimi
nates shock hazard by completely enclos
ing banana plug conlact. Brass, nickel 
plated banana jack, .166 dia. 
COLORS: Black, Red .. 

Standard Package: 10 (per calar) 

±=Jf3. 
10 • 

. 3. 0 

~ Dia. 

+i= 
_ f _:019 
LSD 

MODEL 1829 (Specify color) D~~~~~~~ @ NET .25 ea. 
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COMPONENT MOUNTING - TIP JACKS TO 
DOUBLE PIN TIP PLUG - SET SCREWS 

Features set screws on side of body to 
secure leads or components. Recess per· 
mits mounting of small component parts. 
UPPER: Tip jacks, beryllium copper, gold 
flashed, spaced on %" centers, to ac
cept .080 dia. pin tip plugs. 
,LOWER: Pin tips, .080 dia. on %" cen
ters. Brass, nickel plated. 
COLORS: Black, Red. 

MODEL 2192 (Specify color) 

COMPONENT MOUNTING PLUG
BANANA JACKS TO DOUBLE PIN TIP 

-SET SCREWS 

MODEL 1858 

Permits single or double banana plugs to 
be used in equipment having tip jacks. 
Features recess for component mounting. 
Internal set screws firmly secure wire leads. 

UPPER: Banana jacks .. 166 dia., on 'A" 
centers. Brass, nickel plated. 
LOWER: Pin tips .080 dia. on 'A" cen· 
ters. Brass. nickel plated. 
COLOR: Black. 

D~~~~~6~ ® NET .75 

PLUG - COMPONENT MOUNTING
DOUBLE PIN TIP PLUG-SOLDER TURRETS 

Features recess for mounting components. 
Gold flashed solder turrent terminals for 
permanent noise-free connections. 
UPPER: Tip jacks, beryllium capper, gold 
flashed; spaced an 'A" centers to accept 
. 080 elia. pin tip plugs. 
LOWER: Pin tips, .080 dia. brass, nickel 
plated. 
COLORS: Black. Red. 

MODEL 1904 DIQSUCA. NCTOIDTYE ® NET 1.10 (Specify color) 

INSULATED SHORTING BAR 

MODEL 1730 
(Specify color) 

MODEL 2072 

Used as a connecting link with equipment 
having tip jacks. Plugs internally salde, 
bonded with 14 AWG wire. Top stac~-up 
feature. 

Current rating: 5 AMPS. cant., 10 AMPS. 
int. ','Shorting Bar" marked on t~p of 
plug. 
UPPER: Banana jacks •. 166 dia. an 'A" 
centers. Brass, nickel plated. 
LOWER: Pin tips, .080 dia. on 'A''' cen
ters. Brass, nickel plated. Cross hales 
p66 dia.) in body provide side Stack-Up 
connections. 
COLORS: Black, Red. 

D~~~~~6~ ® NET 1.25 

METAL SHORTING BAR 

Used as a connecting link with equip
ment having tip jacks. Low profile, nickel 
plated brass shorting bar. Double pin tip 
pi ugs on %" centers swaged to 'h," 
thick brass bar. 
RESISTANCE: Less than 1.5 niilliohms 
installed. 
CURRENT RATING: 5 Amps Cant., 10 
Amps Int. 

QUANTITY ® 
DISC. CODE NET .85 

BINDING POSTS TO DOUBLE PIN TIP PLUG 

MODEL 2978 

Features insulated binding posts on 3f4" centers 
for rapid mounting and interchangeability of com
ponents. Binding posts allow top Stack-Up for 
multiple connections. Side Stack-Up provided by 
thru-holes in plug body. 
UPPER: Insulated double binding posts on '/4" cen· 
ters. Top and side stack-up connectors (.166 dia.). 
Cross holes (.166 dia.) in body provide side Stack
Up connections. 
LOWER: Pin tips, .080 dia. on 3f4" centers. Brass, 
nickel plated. 
COLORS: Body, Black, Binding Posts, Black/Red. 

D~~~~~6~ ® NET 2.25 

BINDING POST TO SINGLE PIN TIP PLUG 

rn 
Features insulated binding post. Binding post al
lows top Stack-Up for multiple connections. Side 
Stack·Up provided by thru-holes in plug body. 
UPPER: Insulated binding post. Top and side Stack
Up connectors (.166 dia.). Cross hole (.166 dia.) in 
body provide side Stack-Up connections. 
LOWER: Pin tip, .080 dia. brass, nickel plated~ 
COLORS: Black, Red. 

MODEL 2953 (Specify color) 
QUANTITY ® 

DISC. CODE NET 1.35 

SOLDERLESS PIN TIP PLUG-STACK-UP 

Wire firmly held in place with internal set screw, elim
inating soldering. Assembly of test leads simplified . 

UPPER: Tip jack, beryllium copper, gold flashed; ac
cepts .080 dia. pin. 
LOWER: Pin tip, .080 dia., btass, nickel plated. 
COLORS: Black, Red. 

MODEL 1922 (Specify color) 
QUANTITY ® NET 95 

DISC. CODE • 

ADAPTER -. BANANA JACK TO PIN TIP 

MODEL 1432 

Permits standard single banana plug patch cords 
to be used with equipment having tip jacks. 
UPPER: Banana jack, .166 dia. Brass, nickel 
plated. 
LOWER: Pin. tip, .080 dia. Brass, nickel plated. 
Cross hole (.166 dia.) in body provides side Slack· 
Up connection. 

COLORS: Black, Red. 
Standard Package: 

10 (per color) 

(Specify Color) QUANTITY ® NET 
DISC. CODE .20 ea. 

ADAPTER- .080 TIP JACK 
TO BANANA PLUG 

Permits .080 dia. pin tip patch cords to be used with equip· 
ment having banana jacks. Insulation molded to plug body. 
UPPER: Tip jack, beryllium copper, gold flashed. Accepts .080 
di •. pin. 
LOWER: Banana plug, one piece nickel plated beryllium cop· 
per spring for use with standard 0.166 dia. banana jack. Cross 
hole (.166 dia.) in body provides side Stack·Up connection. 
COLORS: Black, Red. 

MODEL 1809 (Specify Color) D~~~~~6~ ® NET. 75 
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MODEl 1269 

MODEl 1270 

MODEl 1296 

ADAPTER - BNC RECEPTACLE 
TO DOUBLE BANANA PLUG 

Permits BNC plug to be used with equipment 
having banana ja~ks. Excellent for adapting 
laboratory VTVM, oscilloscopes and signal gen· 
erator inputs to readily available coaxial cables. 
UPPER: BNG receptacle. 
LOWER: Double banana plug, on ',4"" centers. 
Cross holes (.166 dia.) in body provide side 
Stack·Up connections. 

COLOR: Black. ® 
QUANTITY DISC. CODE A NET 3.25 

ADAPTER - BNC PLUG 
TO DOU BLE BANANA PLUG 

Permits BNC receptacle to be used with equip
ment having banana jacks. Minimizes number 
of coaxial connections for maximum efficiency. 

UPPER: BNC plug. 
LOWER: Double banana plug, on ',4"" centers. 
Cross holes (.166 dia.) in body provide side 
Stack·Up connections. 
COLOR: Black. 

Drr,~~~~~~ ® NET 3.95 

ADAPTER - BINDING POSTS 
TO BNC PLUG 

Permits single or double banana plugs to be 
used with equipment having BNC receptacle. 
Excellent for use with laboratory oscilloscopes. 

UPPER: Insulated binding posts, on %"" cen
ters with .166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack·Up con
nections. 
LOWER: BNC plug. 
COLOR: Body, Black. Binding Posts: Black/ 

Red. QUANTITY ® NET 495 
DISC. CODE • 

ADAPTER - SINGLE BINDING POST 
TO BNC PLUG 

Permits single banana plug to be used with 
equipment having a BNC receptacle. Con
nector body features a Non-Tarnish finish. 
UPPER: Insulated binding post for multiple 
stacking. 
LOWER. BNC Plug. 
COLOR. Binding Post. Black or Red (specify) 

MODEL 3430 (Specify color) 
QUANTITY ® 

DISC. CODE NET 2.50 

MODEl 1645 

ADAPTER - BNC RECEPTACLE 
TO SHiElDED BANANA PLUGS 

Permits BNC plug to be used with equipment 
·having banana jack binding posts. Black ana· 
dized aluminum shield reduces noise Pick-up 
more than 70 OB. Ideal for low level inputs to 

r1--- ~l-;~ oscilloscopes, wave analyzers, etc. 
___ J UPPER: BNC receptacle. 

I~ I LOWER: Shielded double banana 
: D : plug, on 3.4 /I centers. 
I I 
I I 
I I 
I I 
L _______ ...J 

Drr,~~~~~~ ® NET 3.75 

SEC. 2100 • CONNECTORS 

BNC ADAPTERS 

Now! Increase the flexibility of your laboratory wi!h the use of POMONA Molded 
test accessories. Minimize the necessity of stocking a large quantity and variety 
of coaxial cables by using POMONA molded adapters. Tough thermo-plastic ma
terial molded to plug body or connectors insures maximum strength, moisture 
resistance and excellent insulative properties. 

ADAPTER - BINDING POSTS 
TO BNC RECEPTACLE 

Permits single or double banana plugs to be 
used with equipment having BNC plug. 

UPPER: Insulated binding posts, on 'A" cen
ters with .166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack-Up con

nections. 
LOWER: BNC receptacle. 
COLOR: Body, Black. Binding Posts: Black/Red. 

MODEl 1452 
QUANTITY ® 

DISC. CODE NET 4.95 

ADAPTER - SIGNAL ISOLATOR - BNC 
RECEPTACLE TO DOUBLE BANANA PLUG 

Permits BNC male connector to be used with equipment having 
banana jacks. General purpose ceramic capacitor molded internally. 

Rated @ .01 mfd ±20%, 200 WVDC. Insulation 

I ?- I ,~ .. - ,",'00 m .... m .. m' ..... 0 '" .iSOllt-• ~ ing DC signals from VTVM inputs and signal gen-
~ erator outputs. 
o UPPER: BNC receptacle. 

Q LOWER: Double banana plug, on 'A" centers. 
t Cross holes (.166 dia.) in body provide side 

Stack-Up connections. 

MODEL 1868 COLOR: Blue. ® NET 7 85 
QUANTITY DISC. CODE • 

MODEL 
1656-1 
1656-2 
1656-3 
1656-4 

ADAPTER - BNC MATCHING PAD 
h Adapts 600 OHM sources to 50, 75 0' 93 OHM f)-- cables. Excellent for matching signal generators and 
., ~ VTVM's to standard coaxial cables. Ideal for receiver 

., a alignment. Molded in deposited carbon resistors 

1%, 'AW. 
UPPER: BNC receptacle. 

L..---!":C'_-' LOWER: Double banana plug, on ',4"" centers. 

COLOR 
Yellow 
Red 
White 
Blue 

Cross holes (.166 dia.) in body provide side 
Stack.Up connections. 

RANGE- OHMS 
600 to 50 
600 to 75 
600 to 93 
300 to 50 

NET 
10,85 
10.85 
10.85 
10.85 

QUANTITY 
DISC. CODE 

® 

ADAPTER - BNC RECEPTACLE TO 
SHiElDED BANANA JACKS 

Permits BNC plug to be used with equipment hav· 
ing banana plugs. Black anodized aluminum shield 
reduces noise pick·up more than 70 DB. Ideal for 

low level inputs to oscilloscopes, Jr--I wave analyzers, etc. 
r1-- ~ UPPER: BNC receptacle. 
: ~ : LOWER: Shielded double banana 
: 0 1 jacks, on %" centers. 
I I COLOR: Black. 
I I 
I I 

MODEl 1681 
L _______ J QUANTITY ® NET 3.75 

DISC. CODE 
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ADAPTER - TNC' RECEPTACLE 
TO DOUBLE BANANA PLUG 

~ 
Permils TNC plug to be used with equipment f-- having banana jacks. Perfect for connecling "j" modern conlrol syslems 10 laboratory test equip· 

N ment. 
o UPPER: TNC receptacle. 

LOWER: Double banana plug, on %" centers. 
Cross holes (.166 dia.) in body provide side 
Slack·Up conneclions. 

COLOR: Black. NET 6 85 
MODEL 1340 QUANTITY DISC. CODE ® . 

ADAPTER - TNC PLUG 
TO DOUBLE BANANA PLUG lO Permits TNC receplacle 10 be used with equip· f:-:j ment having banana jacks, Minimizes your. stock 

• of coaxial cables. 

SUPPER: TNC plug. 
LOWER: Double banana plug, on 'A" centers. 
Cross holes (.166 dia.) in body provide side 
Slack·Up connections. 

MODEL 1981 COLOR: Black. ® NET 7.85 
QUANTITY DISC. CODE 

MODEL 1982 

MODEL 1976 

MODEL 1975 

ADAPTER - BINDING POSTS 
TO TNC PLUG 

Permits single or double banana plugs to be 
used with equipment having a TNC receptacle. 
Exceptional for signal insertion with rapid in· 
terchangeability of terminations. 
UPPER: Insulated binding posts, on 'k" cen· 
ters with .166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack·Up con· 
nections. 
LOWER: TNC plug. 
COLOR: Body, Black. Binding Posls: Blackl 
Red. 

QUANTITY ® NET 7.85 
DISC. CODE 

ADAPTER - BINDING POSTS 
TO TNC RECEPTACLE 

Permits single or double banana plugs to be 
used with equipmenl havin'g TNC plug. Useful 
for rapid interconnection of systems and com· 
ponents. 
UPPER: Insulaled binding posts, on %" cen· 
lers wilh .166 dia. banana jacks. Cross holes 
(.166 dia.) in body provide side Stack· Up con· 
nections. 
LOWER: TNC receptacle. 
COLOR: Body, Black. Binding Posts: Black/ 
Red. 

QUANTITY tj;;> NET 6.85 
DISC. CODE \ty 

ADAPTER - TNC RECEPTACLE 
TO SHIELDED BANANA PLUGS 

Permits TNC plug to be used with equipment having 
banana jack binding posts. Black anodized alumi· 

num shield reduces noise pick· 
up more than 70 DB. 

~r--l UPPER: TNC receptacle. 
fl--_J I LOWER: Double banana plug, 
I ~ I on %" centers. 
: 0 : COLOR: Black. 
I I 
I I 
I I 
I I L _______ .J 

D~~~~6'~~ ® NET 6.85 

ADAPTER - TYPE "N" RECEPTACLE 
TO DOUBLE BANANA PLUG 

MODEL 1740 

MODEL 1796 

Permits Type UN" plug to be used with 
equipment having banana jacks. Ideal for 
connecting R.F. equipment to conventional 
test equipment. 

UPPER: Type "N" receptacle. 
LOWER: Double banana plug, on %" cen· 
ters. Cross holes (.166 dia.) in body provide 
side Stack·Up connections. 
COLOR: Black. 

QUANTITY tj;;> NET 6.85 
DISC. CODE \ty 

ADAPTER - TYPE "N" PLUG 
TO DOUBLE BANANA PLUG 

Permits type "N" receptacle to be used with 
equipment having banana jacks. 

UPPER: Type "N" piug. 
LOWER: Double banana plug, on 'A" centers .. 
Cross holes (.166 dia.) in body provide side 
Stack·Up connections. 
COLOR: Black. 

QUANTITY ® 
DISC. CODE NET 7.85 

ADAPTER - BINDING POSTS 
TO TYPE "N" PLUG 

Permits single or double banana plugs to be used with 
equipment having Type "N" receptacle. Binding posts 

allow component insertion. 

UPPER: Insulated binding posts, on %" cen· 
ters with .166 dia. banana jacks. Cross 
hoies (.166 dia.) in body provide side Stack· 
Up connections. 
LOWER: Type "N" plug. 
COLOR: Black. Binding Posts: Black/Red. 

QUANTITY ® NET 7.85 
DISC. CODE 

ADAPTER - BINDING POSTS 
TO TYPE "N" RECEPTACLE 

MODEL 1992 

MODEL 1983 

Permits single or double banana plugs to 
be used with equipment having type "N" 
plug. Useful for rapid interconnection of 
systems and components. 
UPPER: I nsulated binding posts, on %" 
centers with .166 dia. banana jacks. Cross 
holes (.166 dia.) in body provide side Stack· 
Up connections. 
LOWER: Type "N" receptacle. 
COLOR: Body, Black. Binding Posts: Black/ 
Red. 

D~~~~6'~~ ® NET 6.85 

ADAPTER - TYPE "N" RECEPTACLE 
TO SHIELDED BANANA PLUGS 

Permits type "N" plug to be used with equip. 
ment having banana jack liindi~g posts. Black 

Anodized aluminum shield reduces 

'r- noise pick·up more than 70 DB. J t UPPER: Type "N" receptacle. 
rG1--- I LOWER: Double banana plug, on 
: ~ : 3A II centers. 
: : COLOR: Black. 
I I 
I I 
I I L _______ ..J 

QUANTITY ® 
DISC. CODE NET 6.85 
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POMONA ELECTRONICS 

SHIELDED DOUBLE BANANA PLUG 
IN·LlNE CABLE ENTRY 

,. I 

IG1---- -"] 
:D l: , I , , 

RATED: 15A CONTINUOUS 
1200 WVDC 

I I L _______ .J 

• Shielded double plug 'A" spaced 

3400 VDC BREAKDOWN 
2.5 PF @ I MC 

• Di. cast aluminum shell, black I anodized _ 
• Noise pick·up reduced 70 DB fi Tl T" ,~ 1 'T-p 
• Gold flashed solder turret terminals for ' :"": ' . ' : I 

positive reliable cable connections 
• One piece nickel plated beryllium copper ~ _ ~'-"m 

springs for use with standard 0.166 dia. T ,j .. 
banana jack binding posts. 29m 1-.. 

• Rounded banana spring design results in t-= 
maximum .contact area and minimum 'L j L ...... +--+-... 
contact resistance \/16--1 

• GND clearly molded in shell lIS 

• Cable opening, 7/32" diameter ® 
MODEL 1433 D~~A~1'6~ A NET 2.75 

SHIELDED DOUBLE BANANA PLUG 
RIGHT ANGLE CABLE ENTRY 

RATED: 

:-----101 I ., : l D, 
I I 
I , 
I , L ______ .J 

15A CONTINUOUS 
2800 PEAK WV 
5000 VDC BREAKOOWN 
2.0 PF @ 1 MC. 

• Shielded double plug, 'A" spaced 
• Ceramic insulating base 
• Die cast aluminum shell, black 

anodized 
• GND clearly molded in shell 
• Noise pick·up reduced 70 DB 
• One piece nickel plated beryllium copper 

springs for use with 0.166 diameter 
banana jack binding posts. 

• Rounded banana spring design results in 
maximum contact area and minimum 
contact resistance 

• Vinyl grommet and nickel plated 
snap button supplied 

QUANTITY ® 
DISC. CODE 

." 
MODEL 1791 NET 3.95 

BALANCED LINE SHIELDED DOUBLE BANANA PLUG 

MODEL 
1921 

• Unique 3 terminal design allows connection to shielded 
two conductor cable while maintaining balanced condi· 
tions • Minimizes ground loop .errors in low signal level 
applications· Die cast aluminum shell, black anodized 
• NDise pick·up reduced at least 70 DB • GDld flashed 
solder turret terminals for reliable noise free connections 
• One piece nickel plated beryllium copper springs for 
use with standard 0.166 dia. banana jack binding posts. 

RATED: 
15A Continuous 
1000 WV Peak; line 

to shield 
2000 WV peak; line 

to line 
2500 V peak break· 

down; line to 
shield 

5000 V peak break· 
dDwn, line to 
line 

2.0 pf @ 1 MC 
Capacity; line to 
line 

3.0 pf @ 1 MC. 
capacity; bDth 
lines to shield. 

r't~lThl" Jl 
L - _..J " J L "--r--"-I ..JI---,-l 

.06l.J~ .. 154 _.75-001 

QUANTITY 
DISC. CODE NET 5.85 

SEC. 2100 • CONNECTORS 

SHIELDED BANANA PLUGS 
UHF ADAPTERS 

MODEL 1707 

ADAPTER - UHF RECEPTACLE 
TO DOUBLE BANANA PLUG 

Permits UHF plug to be used with equipment 
having banana jacks. 
UPPER: UHF receplacle, %" dia. 
LOWER: DDuble banana plug, on 'A" centers. 
CrDss hDles (.166 dia.) in bDdy provide side 
Slack·Up cannections. 
COLOR: Black. 

QUANTITY ® 
DISC. CODE NET 4.85 

ADAPTER - UHF RECEPTACLE 
TO SHIELDED BANANA PLUGS 

rl---fI:~ I~ : 
,D I 
I I 
I I 
I , 
I I L _______ .J 

Permits UHF plug to be used with 
equipment having banana jack 
binding posts. Black anodized 
shield reduces noise pick-up at 
least 70 DB. 

UPPER: UHF receptacle, %" dia. 
LOWER: DDuble banana plug on 
3A." centers. 
COLOR: Black. 

MODEL 1708 D~~~~1'6~ ® NET 5.85 

ADAPTER - BINDING POSTS 
TO UHF RECEPTACLE 

Permits single or double banana plugs to be 
used with equipment having UHF plug. 
UPPER: Insulated binding PDSts, on 'A" 
centers with .166 dia. jacks. Cross holes 
(.166 dia.) in body prDvide side Stack·Up 
connections. 
LOWER: UHF receptacle, %'" dia. 
COLOR: Body, Black. Binding posts: Black/ 
Red. 

QUANTITY ® 
DISC. CODE NET 5.85 

ADAPTER - BINDING POSTS 
TO UHF PLUG M Permits single or double banana plugs to be used 

with equipment having a UHF recapt.cle, %" dia. G~ ) Convenient for use with modern oscilloscopes. Cen· 
~ ter conductor binding post Red; Ground, Black. 

UPPER: Insulated binding posts, on 'A" centers 
- ) with .166 dia. jacks. 
'-- LOWER: UHF plug. 

MODEL 1699 QUANTITY ® 
DISC. CODE NET 5.85 

MODEL 1698 

ADAPTER - BINDING POST 
TO UHF PLUG 

Permits single banana plug to be used with oquip' 
ment having a UHF receptacle, %" dia. Adds flexi· 
bility to your osciliDscope. 
UPPER: Insulated binding post with .166 dia. 
banana jack. 
LOWER: UHF plu&,. 

QUANTITY ® 
DISC. CODE NET 3.85 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2657 



ADAPTER·BNC RECEPTACLE 

l ~~D1~J·068::~~~~:::I~h:~ :~~~d 
with equipment avmg three 

~ 
circuit phone jacks for .206 
dia. phone plugs. Readily l adapts equipment to available 
BNC coaxial cables. Tip con
nected to inner contact of 

~ 2.83 connector and Ring connected 
.. 2.41 to shell. Sleeve, no connection. 

~~-~'] I LOWER: Phone Plug, PJ-068/ , ·~f". PJ-309* 
1. 09 COLOR: Black 

"PJ·309 Interchangeable with 
WE-309 

MODEL 1794 

MODEL 2798 

MODEL 3365 

QUANTITY ® 
DISC. CODE NET 6.85 

ADAPTER - BNC R.ECEPTACLE 
TO PJ~051* PHONE PLUG 

Permits BNC plug to be used 
with equipment having three 
circuit phone jacks for .250 
dia. phone plugs. Readily 
adapts equipment to available 
BNC coaxial cables. Tip c.on· 
nected to inner contact of con
nector and Ring connected to 
shell. Sleeve, no connection .. 
UPPER: BNC receptacle, 

UGI094/U. 
LOWER: Phone Plug, PJ·051· 
·PJ·051 Interchangeable with 
WE 310 

D~~~~I::6~ ® NET 6.85 

ADAPTER·BINDING POSTS 
TO PJ·068/PJ·309* PHONE PLUG 

Permits single or double banana 
plug to be used with equipment 
having three circuit phone jacks 
for .206 dia. phone plugs. Ideal for 
rapid mounting of components and 
test leads. The PJ-068 and PJ· 
309 Plug have the same mechanical 
dimensions. 
UPPER: Insulated binding posts on 

%" centers with .166 dia. ba· 
nana jacks. Cross holes (.166 
dia.) in body provide side stack· 
up. 

LOWER: Phone Plug, PJ·068/PJ· 
309" 

COLOR: Body, Black. Binding Posts: 
Black/Red. 

·PJ·309· Interchangeable with WE 
309. 

QUANTITY ® 
DISC. CODE NET 6.85 

ADAPTER·BANANA JACKS TO PJ·051* PHONE PLUG 

MODEL 2112 

Permits single or double banana plugs to be 
used with equipment having three circuit 
phone jacks for .250 dia. phone plugs. Tip 
connected to hat side of adapter and Ring 
connected to ground side, Sleeve, no 
connection. 
UPPER: Double banana jack, on '14" centers. 

erossholes (.166 dia.) in body provide side 
Stack·up connection. 

LOWER: Phone Plug, P J.051* 
COLOR: Black 
*PJ·OSl Interchangeable with WE310 

QUANTITY ® 
DISC. CODE NET 5.85 

ADAPTER - BINDING POSTS 
TO PHONE PLUG 

!~~ li 
Permits single or 
double banana plug 
to be used with 
equipment having 

jacks. Ideal for rapid 
mounting of components 
and test leads. 

Permits single or double 
banana plugs to be used 
with equipment having 
phone iacks. 

UPPER: I nsulated binding 
posts, on 'A" centers with 
.166 dia. banana jacks. 
Cross holes (.166 dia.) in 
body provide side Stack·Up 
connections. 

UPPER: Double banana 
jack, on 3.4"" centers. 
Cross holes (.166 dia.) in 
body provide side Slack· 
Up connections. 

LOWER: 'A" dia. phone QUANTITY 
plug, 1-3/16" long. DISC. CODE 

LOWER: Standard 'A" dia. phone 
plug, 1·3/16" long. 

COLOR: Body, Black. ® 
Binding Posts: Black/Red. COLOR: Black. D~~~~I::6~ ® 
MODEL 1285 NET 4.85 MODEL 1980 NET 2.85 

ADAPTER - BNC RECEPTACLE 
TO PHONE PLUG 

MODEL 1297 

Permits BNC plug to be used with 
equipment having standard '.4" dia. 

~h~~: !~c~s,;a7r:gl~ ~~t~;~~i~ 
cables. All metal construction to 
insure proper shielding. 
UPPER: BNC receptacle, 

UGI094/U. 
LOWER: Standard ',4" dia. phone 

plug, 10/16" Long. 

QUANTITY ® NET 585 DISC. CODE • 

ADAPTER - BNC RECEPTACLE 

--+ 1.95 

!jJ 
MODEL 2957 11] I 

Permits BNC plug to be used with 
equipment having phono jacks, Read· 
ily adapts equipment to available 
BNC coaxial cables. All metal con
struction reduces pick·up more than 
70 DB. to insure proper shielding. 
UPPER: BNC receptacle 

UGI094/U. 
LOWER: Phono plug. 

D~~~~I::6~ ® NET 3.50 

ADAPTER - PHONO JACK 
TO DOUBLE BANANA PLUG 

MODEL 1442 

Permits Phono plug to be used with 
equipment having .banana jacks or 
binding posts. Quickly converts a 
cable with a phono plug to a double 
banana plug. 
UPPER: Phono jack. 
LOWER: Double Banana plug, on 

%" centers. Cross holes (.166 
dia.) in body provide Side Stack·Up 
connections. 

COLOR: Black. 

D~~~~I::6~ ® NET 3.85 
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POMONA ELECTRONICS 

ADAPTER - BNC JACK TO JACK 

MODEL 3283 

Allows the interconnection of two 
coaxial cables with BNC plugs. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 

. • Teflon insulation. 
• Gold flashed beryllium copper 

contacts. 

D~~~~~6~ ® NET 1.50 

ADAPTER - BNC "T" - 3 JACKS 

MODEL 3284 

ADAPTER - BNC 

MODEL 3285 

Allows the interconnection of three 
coaxial cables with BNC plugs. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Gold flashed beryllium copper 

contacts. 
QUANTITY ® 

DISC. CODE NET 5.45 

"T" JACK - PLUG - JACK 
With this adapter, equipment or 
coaxial cables having a single BNC 
jack are changed to two BNC jacks. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Gold flashed beryllium copper 

female and outer male contact. 
QUANTITY ® 

DISC. CODE NET 3.25 

ADAPTER - RIGHT ANGLE BNC JACK 

MODEL 3534 

TO BNC PLUG 
Adapts straight BNC plug to right 
angle BNC plug. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Beryllium copper female and 

outer finger contact. 
• Gold flashed female and male 

contact. 
QUANTITY ® 

DISC. CODE NET 3.25 

ADAPTER - BNC PLUG TO PLUG 

MODEL 3533 

Allows the interconnection of two 
coaxial cables with BNC Jacks. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Beryllium copper outer finger 

contacts. 
• Gold flashed male contacts. 

QUANTITY ® 
DISC. CODE NET 2.95 

ADAPTER - BNC JACK TO UHF PLUG 

MODEL 3286 

Allows the use of a BNC plug on 
equipment having a UHF Jack. 
FEATURES: 
• Non-Tarnish finish. 
• Rexolite insulation. 
• Gold flashed beryllium 

copper female contact. 
• Gold flashed male contact. 

SEC. 2100 • CONNECTORS 

TEST ADAPTERS 

ADAPTER - UHF JACK TO BNC PLUG 

MODEL 3287 

Allows the use of a UHF Plug on 
equipment having a BNC Jack. 
FEATURES: 
• Non-Tarnish finish. 
• 50 Ohm impedance . 
• Rexolite insulation. 
• Gold flashed Phosphor Bronze 

female UHF and male BNC 
contacts. 

D~~~~~6~ ® NET 3.25 

ADAPTER - BNC JACK TO TYPE "N'; PLUG 

MODEL 3288 

Allows the use of a BNC Plug on 
equipment having a type "N" jack. 
FEATURES: 
• Non-Tarnish finish. 
• Teflon insulation. 
• Gold flashed contacts. 

D~~~~~6~ ® NET 2.25 

ADAPTER - TYPE "N" JACK TO BNC PLUG 

MODEL 3535 

Allows the use of a Type "N" plug 
on equipment having a BNC jack. 
FEATURES: 
• Non-Tarnish finish. 
• Teflon insulation. 
• Beryllium copper female "N" 

contact and BNC outer finger 
contact. 

• Gold flashed female "N" and 
male BNC contact. 

QUANTITY ® NET 295 DISC. CODE • 

ADAPTER-BNC RECEPTACLE TO 
SINGLE BANANA PLUG 

~ 1Jf.~ 

~. 14:.1 
-{ >.08 

.18 ;JJ 
[TI 

MODEL 1894 

Permits BNC plug to be used 
with equipment having banana 
jacks. Inner conductor CDn
nected only. Excellent for 
adapting laboratory VTVM, os
cilloscopes and signal genera
tor inputs to readily available 
coaxial cables. 
UPPER:BNC receptacle, 

UGI094/U. 
LOWER: Single Banana Plug. 
COLOR: Black. 

ADAPTER - BNC RECEPTACLE 
TO SHIELDED BANANA PLUG 

~ .. ~ r-T1=.Di··
1 
r~ 

'1"[ _~ 
Lk:1 U· 

J -L .52 Dia. 

MODEL 2990 .18 

PermitsBNC plug to be used 
with equipment having banana 
jacks or binding posts. Ideal 
for usewh.en shielding of single 
banana jacks is needed. Nickel 
plated brass shield reduces 
pick-up more than 70 DB. 
UPPER: BNC Receptacle, 

UGI094/U. 
LOWER: Shielded single 

banana plug. 

QUANTITY ® 
DISC. CODE NET 2.50 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2659 
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CREATE passive and active networks, voltage dividers, isola

tion networks or attenuators with the Split-Terminal isolation 

plugs described below_ 

Gold flashed solder turret terminals provide permanent, reliable 

noise-free connections for component mounting_ 

Tough thermo-plastic material molded to plug body and con

nectors insures maximum strength, moisture resistance and 

excellent insulative properties_ 

Specifications for MOP-X, 1390, 1837, 1468: 

• Fits standard 0_166 dia. banana jack. 
• Spring, heat treated beryllium copper alloy 170 per QQ-C-533_ 
• Plug body, Brass per QQ-B-626 Comp_ 22 . 
• Nickel plated per QQ-N-290, Class 2_ 
• Contact resistance less than 0.001 ohms per banana plug. 

DOUBLE BANANA PLUG, FOUR 

TERMINAL ISOLATION 

TYPICAL APPLICATION 

ACTUAL SIZE 

MODEL MDP-X MODEL 1390 

DOUBLE BANANA PLUG, THREE 

TERMINAL ISOLATION 

PrOVides three terminal isolation. Excellent for "L" and 
"Pi" networks. Plug and receptacle nickel plated. Gold 
flashed solder turret terminals for permanent noise·free 

~75 connections. "Ground" is 
:16 .38 lI1a. straight feed-thru. Hot side 

-I isolated. 

~ II I "1 f: LOWER: Double banana r. "" ,,1 A ~ dia. on %" centers. 

MODEL 

MDP-X 
QUANTITY ® 

MODEL 

1837 

I 01' UPPER: Banana jacks, .166 

2.1' • 0 ~ p. I :: I i: ~ plug an %" centers.' 1iJ ' COLOR: Blue . 

. r. .1 QUANTITY ® NET 2.75 
OISC. CODE NET 3.25 

ADAPTER - BINDING POSTS TO 

BNC PLUG, ISOLATION 
Permits single or double banana plugs to 
be used with equipment having BNC recep· 
tacle. Provides isolation for a four terminal 
network. Binding posts facilitat. connec
tions of test leads or additional compo· 
nents. Gold flashed solder turret terminals 
provide permanent naise~free connections. 
UPPER: Insulated binding posts, on 3A" 
centers with .166 dia. jacks. 
LOWER: BNC plug. 
COLOR: Body, Black. 
Binding Pasts: Black/Red. 

MODEL 1469 o~~~~~J~ ® NET 10_85 

PLUG - SINGLE BANANA, ISOLATION 

Provides two terminal Isola
tion. Top Stack-Up receptacle 

. r computers, lab. circuit design 
and testing. Gold flashed sol

. der turret terminals for per
f manent noise-free connections. 

~ 
is isolated from lower plug to 
permit addition of series re
sistors, diodes, etc. Ideal for 

t UPPER: Banana jack, .166 d ia. 
LOWER: Banana plug. 
COLORS: Black, Red. 

MODEL 1390 (Specify color) 

.171 P1a. 
Vertical 
Stack-up 

1. 

DISC. CODE 

ADAPTER - BNC RECEPTACLE TO DOUBLE 

BANANA PLUG, ISOLATION 

MODEL 1468 

Permits BNC plug to be used with equipment 
having banana jacks. Provides isolation for a 
four terminal network. Excellent for matching 
pad networks. Gold flashed solder turret termi
nals for permanent noise-free connneetions. 
UPPER: BNe receptacle. 
LOWER: Double benana plug, on >A" centers. 
COLOR: Black. 

D~~~~~J~ ® NET 9.85 

PLUG -p-in ~:~ac~:~;so:a~~~:ION ~ 
.080 pin tip plug. Provides for _38 
addition of series components. ., I 

~ 
Ideal for use with computer r Q .. -- : I, -Y boards, lab circuit designs, etc. 

J
"'. Gold flashed solder turret termi-

nals for permanent noise-free 
connections. 2.02J .0' ~ 
UPPER: Tip jack, beryllium ~ d 
copper, gold flashed; accepts 
.080 dia. pin. irI. 
LOWER: Pin tip, .080 dia. _50 -ga~ __ I1_ 
Brass, nickel plated. 
COLORS: Black Red. 

MODEL 1910 (Specify color) o~~~~~J~ ® NET 1.50 
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SEC. 2100 • CONNECTORS 

c 'POMONA ELECTRONICS SERIES· PARALLEL ISOLATION PLUGS, 
CONNECTOR TEST ADAPTERS ·"·i 

........ ..d 

SERIES PARALLEL ISOLATION PLUGS 

MODEL 3501 MODEL 3502 

SERIES-PARALLEL ISOLATION PLUG 

.166014. 
Horlzontal 
Stack-up 
4 Plac .. 

MODEL 3501 

Top banana jack and 
upper pair of cross
holes isolated from 
lower pair of cross
holes and banana 
plug. 
UPPER: Banana jack 

.166 dia. . 
CENTER:4 crossholes 

.166 dia. 
LOWER: Banana Plug. 
COLOR: Red. 

QUANTITY ® 
DISC. CODE NET 1.50 

These plugs enable you to build unlimited 
combinations of series parallel networks eg., 
voltage dividers attenuator and etc. 
Upper crossholes spaced 3/.1" on centers from 
lower crossholes to allow connection of double 
banana plugs. Double banana plugs may be 
plugged in from both sides. 
FEATURES: 
• Fits .166 clia. Banana jacks. 
• Spring, heat treated beryllium copper alloy 

170 per QQ-C-533. 
• Plug bodies and jacks, Brass, nickel plated 

per QQ-N-290 class 2. 
• Tough thermoplastic molded to banana 

jacks and plug bodies. 

DUAL SERIES-PARALLEL ISOLATION PLUG 

MODEL 3502 

.171 Dia. 

Excellent for building 
attenuators, voltage 
dividers, isolation net
works, etc. Top ba· 
nana jacks and upper 
pair of crossholes iso
lated from lower pair 
of crossholes and ba
nana plugs. 

.. I" UPPER: Double ba· 
g ~ . 2.0' nana jack.166 dia., 
~ r 'l£j" 2." on 3/.t centers. 

,-i~==£'!ii!i' .2S CENTER: 8 crossholes 
.166 dia. 

... 
. .18" LOWER: Double ba· 
'1'-__ ........ nana plug on 3/.t 

centers . 
COLOR: Red. 

QUANTITY ® NET 
DISC. CODE 3.25 

TYPICAL APPLICATION . CONNECTOR TEST ADAPTERS 

PIN 

SOCKET 

eem/1971 

An ideal test adapter for the rapid testing of the hard to get at contacts of multi· 
pin MS type connectors such as miniature circular, standard circular and rack 
and panel. Excellent for testing of continuity, voltage and signal on individual 
contacts. Test adapter available in Pin and socket contacts sizes of 20, 16 and 12. 
• Gold flashed contacts conform to "MS" Dimensions. 
• Flexible tip prevents damage to connector contacts if test adapter is 

accidently bent. 
• Flexible tip allows testing of adjacent contacts. 
• Fully insulated to prevent accidental shorting. 
• Accepts standard banana plug. 

.171 D1a. 
Vertical 
Stack-up 

UPPER: Banana jack, .166 dia., brass, nickel 
plated. 

1 
• 38 Dia. 

.44 Dia. 

:: -:Il 
Lj~ I 
'I 2.63 Max. 

~u" I 

LOWER: "MS" style contact, gold flashed, see tab 
block . 

Color: See tab block. 

CONTACT 
MODEL SIZE 

3560 20 

3561 20 

3562 16 

3563 16 

3564 12 

3565 12 

TYPE COLOR 

Socket Red 

Pin Black 

Socket Red 

Pin Black 

Socket Red 

Pin Black 

QUANTITY r;;-..A 
DISC. CODE \,""'.J 

NET 

1.25 
1.25 
1.50 

1.25 
1.75 
1.50 

See YELLOW SECTION for Local Offices, Phones 2661 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

POMONA ELECTRONICS ~ 

TEST LEAD HOLDER 

.094 lAD. 

No need to spend time searching for 
a particular test lead. With this new 
rack, all of your patch cords and cable 
assemblies can be conveniently filed 
for instant selection - within easy 
reach. Holder mounts quickly on any 
vertical surface. Test leads are easy 
to store, easy to remove. Two models 
to choose from for different size 
cables. 

~ .&IB .U4 

11.00 ~~ 
~~ ______ ).5V-

MATERIAL: Cold Rolled Steel. 
FINISH: Baked Enamel. 

DIM. ~ 
A 

SEE PAGE 58 FOR TEST SOCKET ADAPTER HOLDER 

MODEL 1508 
MODEL 2708 

MAX. CABLE 
DIA. (DIM. A) 

.210" 

.450" 

COLOR 
Orange 
Blue 

NET 
2.95 
2.95 

QUANTITY ® 
DISC. CODE 

-- .- - ----

ADAPTER - AMP PROGRAM BOARD 

Permits single or double banana plugs to be used with 
AMP program boards having 1A" or %" cer.ter to 
center spacing. Ideal for mounting components. Internal 
set screws secure leads. Useful' in analog computer 
applications, etc. 

MODEL 

1977 
1991 

UPPER: Banana jacks, on 'k" centers. Brass, 
nickel plated. 
LOWER: Dual AMP pins, on 1k" Dr 

%" centers. 

PIN SPACING 

QUANTITY ® 
DISC. CODE 

COLOR 

Black 

Gray 

NET 

4.85 

4.B5 

INSULATED BARRIER STRIP SPADE LUG ADAPTER 

• ~'166Dia 

-1 I .44 ,.t1rf-
1I!_ 

.14 --'l ~ 
.24 ---J L .03 

MODEL 3744 (Specify Color) 

Universal Harness 

Permits single banana plug to be 
used with equipment having barrier 
strips. Lug fits a No.4, 5 or 6 
screw. Tough Thermoplastic molded 
to body for maximum reliability. 
UPPER: Banana jack, .166 dia. Brass, 
nickel plated. 
LOWER, Spade lug, .14 opening. Cop· 
per, electro·tin plated. 
COLORS, Black, Red. 

QUANTITY ® 
DISC. CODE NET .50 

TESTING ADAPTER 
Takes the Trouble out of Trouble Shooting! 

,fST SOCKET: Extended test tabs, phosphor bronze con· 
tacts, heavy duty molded phenolic base with easy·to-read 
socket connections. CURRENT MEASUREMENT CONNEC· 
TIONS: Fully insulated, molded .080 phone tip plugs. INSU· 
LATED PLUG: Fits either shielded or unshielded tube sockets. 

Model 1737 (7 Pin) Model 1738 (8 Pin) 

Model 1739 (9 Pin) 

QUANTITY @ 
DISC. CODE NET 9.95 

ADAPTER - MICRODOT RECEPTACLE 
TO DOUBLE BANANA PLUG 

lOj 
Permits Microdot miniature coaxial plug to 
be used with equipment, having banana jacks. 
Cross holes in body provide side Slack·Up 
connections. 
UPPER: Microdot receptacle, Screw·On Type. 
LOWER: Double banana plug, on 'A" cen· 
ters. Cross holes (.166 dia.) in body pro· 
vide side Stack· Up connections. 

TYPE BODY RECEPTACLE 
IMODEL (Ohms) COLOR TYPE NET QUANTITY 

1275 50 Green 10·32 thread 7.B5 DISC. 

1276 50 Black Slide-on 9.B5 CODE 

1277 70 Violet 12·32 thread 9.B5 ® 1279 93 White t,1,·32 thread 9.85 

ADAPTER-MICRODOT RECEPTACLE TO SHIELDED BANANA PLUGS 

, Permits Microdot miniature coaxial plug, 50 ohm, to 
be used with equipment having banana iack binding 

rr~' , G' 

, .' , D' , , 
I ' '- ____ J 

posts. Black anodized aluminum shield reo 
duces noise pick· up more than 70 DB. Ideal 
for noise reduction in low level acceleration 

UPPER: Microdot 
Receptacle, Screw·On 
Type, Receptacle 
Thread 10·32. 
LOWER: Shielded 
Double banana plug, 
on % n centers. 
COLOR: Black. 

QUANTITY ® 
DISC. CODE 

NET 11.85 

TRANSISTOR BREADBOARD SOCKET 
For Transistors with TO·5, 

and TO·12 Lead Arrangement 

Excellent for breadboarding. All connections 
made on top of breadboard for quick 
accessible test paints. 

FEATURES: 
• Closed entry contacts accept 

.016-.019 dia. leads. 
• Beryllium copper contacts 

silver plated. .2D .. 1 •• 
• .... C1Rk 
m-"t,ta) 

• Contact numbers on top of 
socket. «P;T....J-+-Cla.ed .tl7 '-,. 

accept.on 
DLa.La&oI • Socket molded of low loss 

mica filled phenolic. 
• Easily mounted with two 

#2 screws. ' 

MODEL XS-T4 

.12,D:I.& 
111:1. 1101" 

QUANTITY © 
DISC. CODE , NET .95 
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POMONA ELECTRONICS 

INSULATED lEXAN~' POlYCARBONATE 
BINDING POSTS 

Three Miniaturized standard insulated Lexan" Binding Posts 
to fill the needs of most critical requirements. The plastic 
molding on these units is Lexan* Polycarbonate which has 
high impact strength, low loss, low power factor and high 
insulation resistance. Smaller design than presently available. 

FEATURES: e 
_ Polycarbonate insulation. _ 5 way Binding Post. 
_ Small design. _ Accepts std. Banana Plug. 
_ Standard and low thermal _ Captive thumb nut. 

EMF types available. _ Gold or nickel plated. 

RATINGS: 
_ Operating Temp.: -65·C. to + 150·C. 
- Working Voltage: 1500 VDC. 
_ Current: 15 Amps Cont., 30 Amps Int. 

.100Dia. 
Wire Hole 

___ .'" mo. Ho" 
!-.44 -i For Banana Plug 

I 

Wire Hole is 
Parallel With 

Flat On Insulator 

SECTION "A·A" 

PANEL CUTOUT 

MINIATURIZED STANDARD TYPE 

BRASS body and thumb nut insert, available 
GOLD FLASHED per MIL·G·45204 (or) NICKEL 
PLATED per QQ·N·290 class 2. 
COLORS: Black, Brown, Red, Orange, Yellow, 
Green, Blue, Violet, Gray, White. 

MODEL 3750 
(Specify Color) 
Gold Flashed 

NET .90 

MODEl 3760 
(Specify Color) 
Nickel plated 

NET .75 

QUANTITY ® 
DISC. CODE 

lOW THERMAL EMF 
MINIATURIZED STANDARD TYPE 

Copper Body and Thumb nut insert, GOLD 
FLASHED per MIL·G·45204. Excellent for use 
when Thermoelectric effects are a significant 
source of error. Gold flashed for high con· 
ductivity. 
COLORS: Black Brown, Red, Orange. Yellow, 
Green, Blue, Violet, Gray, White. 

MODEl 3770 (Specify Color) Dg~A~1'6~ ® NET 1.25 

"LEXAN is a General Electric trademark 

SEC. 2100 • CONNECTORS 

INSULATED BINDING POSTS 
BANANA JACKS & PIN TIP JACKS 

INSULATED BANANA JACK ASSEMBLY 
SilVER PLATED 

Used with standard banana plug. Body, one piece brass. silver plated. 
Head insulation molded of tough Polycarbonate thermoplastic. Heavy 
duty shouldered ceramic insulator. Nickel plated lockwasher and hex 
nut included. 

Max. ' . 

FEATURES: 
• Closed entry receptacle, .166 dia. 
• Insulator head molded to body 
• Mounts in :V." dia. hole, panels 

from .035" to .375" thick 
• Solder turret terminal 
• Rated: 2,500 WVDC 

COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, 
White. 

'I j:.1!t 
'ri I ~:t~J~ ;-
~. .35 l.L25 ~~: 
~ .13 J ' STD. PKG. 10 {per color} unassembled. 

MODEl 1581 (Specify color) Dg~A~1'6~ ® NET .25 ea. 

INSULATED BANANA JACK ASSEMBLY 
GOLD PLATED 

Used with standard banana plug. Body, one piece brass, gold plated. 
Head insulation and panel insulator are molded of tough Polycarbonate 
thermoplastic. Nickel plated lockwasher and hex nut included. 

~l .1~ .' ~J';'/ 
.35 1.0!;Ft 

~1.25 
~L~: 

.13 J 

FEATURES: 
•• Closed entry receptacle, .166 dia. 
• Insulator head molded to body 
• Mounts in 'WI" dia. hole, panels 

from .035" to .375" thick 
• Solder turret terminal 
• Rated: 2,500 WVDC 

COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, 
White. 

STD. PKG. 10 {per color} unassembled. 

MODEL 2854 (Specify color) Dg~A~1'6~ ® NET .35 ea. 

INSULATED DOUBLE BANANA JACK ASSEMBLY 
S.llVER PLATED 

Double banana jack sil· 
ver plated on 3,4"" centers 
with one red and one 
black jack. Choice of 
Black or Red plate. 

Mounts in panels from 
.035" to .275" thick. 

MODEL 2269 Black Plate 
MODEL 2269·2 Red Plate 

MODEL 2269 (Specify color) Dg~A~1'6~ ® NET .75 

.080 DIA. PIN TIP JACK 

_ Miniature jack accepts .080 dia. pin tip 
, plugs. Polycarbonate Thermoplastic 

Vertical l~ 31 I insulated head molded directly to gold 
s~a~k~~p r Dia. flashed brass body. Contact spring, n=t=. 8 1a.-, heat treated beryllium copper, gold 

• ~ : : flashed. Nickel plated hex nut and 

~
-1' 234 . -~.!' lockwasher included unassembled. 

.88 .035 ~ COLORS: Black, Brown, Red, Orange, ex. • Yellow, Green, Blue, Violet, Gray, White. 
I .250 "" 
; Dia. L-.!' , STD. PKG. 10 (per color) 

.13 
I 

MODEL 3542 QUANTITY ® 
DISC. CODE NET .25 ea. (Specify color) 
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• BNC FEMALE PANEL RECEPTACLE 

MODEL 2451 

FEATURES: 
• Non·Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Gold flashed beryllium 

copper contact. 
• Beryllium copper outer 

finger contact. 
• Solder cup connection. 

QUANTITY ®. NET 2 
DISC. CODE 1. 5 

• BNC MALE PANEL RECEPTACLE 

FEATURES: 
• Non·Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Beryllium copper outer 

finger contact. 
• Gold flashed male contact. 
• Solder cup connection. 

MODEL 2447 QUANTITY ® NET 250 DISC. CODE • 

• UHF FEMALE PANEL RECEPTACLE 

MODEL 2449 

FEATURES: 
• Non·Tarnish finish. 
• Teflon insulation. 
• Gold flashed phosphor 

bronze contact. 
• Solder cup connection. 

QUANTITY @ NET 225 DISC. CODE • 

• UHF MALE PANEL RECEPTACLE 

FEATURES: 
• Non·Tarnish finish. 
• Teflon insulation. 
• Gold flashed male contact. 
• Solder cup connection. 

MODEL 2450 QUANTITY ® 4 85 DISC. CODE NET . • 

• TYPE uN" FEMALE PANEL RECEPTACLE 

MODEL 2455 

FEATURES: 
• Non·Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• GOld flashed beryllium 

copper contact. 
• Solder cup connection. 

QUANTITY ® E 7 
DISC. CODE N T 1. 5 

• TYPE UN" MALE PANEL RECEPTACLE 

MODEL 2454 

FEATURES: 
• Non·Tarnish finish. 
• 50 Ohm impedance. 
• Teflon insulation. 
• Beryllium copper outer 

finger contact. 
• Gold flashed male contact. 
• Solder cup connection. 

QUANTlDTYE ® 
DISC. co NET 4.85 

TWINAX JACKS AND PATCH CORDS 

Due to the ever increasing need for low level signal patching 
and balanced line applications, Pomona introduces Twinax 
Patch cords and jacks. For use with 2 conductor shielded 
cable. 
These connectors feature a concen· _ CENTER CONTACT 
tric design with a center contact, TEFWN 

outer contact and outer shell (see 
dwg.). This concentric design does OUTER CONTACT 

not require matching of halves such TEFWN 

as the Polarized stepped insulator SHELL 

connectors. 

MATERIAL: 
• Bodies and Fittings: Brass per QQ·B·626 Compo 22 Y2 hard. 
• Insulators: Teflon per MIL·P·19468. 
• Center Contacts: 

Female - Beryllium copper per QQ·C·530 Condo H. 
Male - Brass per QQ·B·626, Compo 22 lh hard. 

• Outer Contacts: Beryllium copper per QQ·C·530 Condo H. 

FINISH: 
• Bodies and Fittings: Non·Tarnish. 
• Center Contacts: Gold over copper plate. 
• Outer Contacts: Gold over copper plate. 

RATING: 
.500 VRMS 

BULKHEAD' RECEPTACLE. 

GI·'~.47LT i-·50l 
~-.510~ 

~25LMAX. PANEL 
• THICKNESS. 

MODEL 3580 QUANTITY ® NET 4 50 DISC. CODE • 

TWINAX CABLE PLUG BOTH ENDS 

CABLE DESCRIPTION: 
• 2 Conductor shielded. 
• Conductors-22 AWG (16 x 34) 

with polyethylene insulation 
• Shield - Tinned copper, 87% 

coverage. 
• Jacket - Gray vinyl, .231" 0.0. 
• Capacitance-Between conduc· 

tors, 18 Pfltt, nominal. Between 
one conductor and remaining 
conductor connected to shield, 
33 Pf/tt, nominal. 

MODEL LENGTH NET 
3581·J·18 18" 14.85 
3581·J·24 24" 14.85 
3581·J·36 36" 14.85 
3581·J·48 48" 14.85 
3581·J·60 60" 14.85 

QUANTITY ® 
DISC. CODE 
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POMONA ELECTRONICS 

SEC. 2100 • CONNECTORS 

HIGH VOLTAGE 
CONNECTORS 

CORONA-FREE 30 KV CONNECTORS 

FEATURES: 

A series of Corona·Free 30 KV Connectors. 

Ideal for use in X-ray, radar, laser, RF, pulse, power, 
and other military/industrial applications. 

APPLICABLE SPECIFICATIONS: (All Models) 
• Up to 30 KV continuous unmated. 
• Up to 10,000 ft. and 90% humidity. 

10-32 THREAD 
WILL ACCEPT 

STANDARD 

(Shown % actual size) 

3730 

BULKHEAD RECEPTACLE 

BANANA PLUG~~~~~~~~j~ 

ALUMINUM 
CORONA BALL 
(REMOVABLE) 

MODEl 3730 

SHIELDED COUPLER 

3733 

NET 35.00 

EPOXY 
MOLDED 
BODY 
(BOTTOM 

~~.L~VIEW) 

MODEl 3731 

'lL.J-4J"~~ 

QUANTITY ® 
DISC. CODE NET 35.00 

• Couplers and bulkhead receptacle molded of 
high dielectric epoxy resin. 

• Nickel plated brass connector bodies. 
• Delrin insulation on cable plug. 
• Couplers are fully shielded for greater safety, 

and reduction of electrostatic collection of dust. 
• Recessed contacts eliminate danger of shock . 
• Bulkhead receptacle includes corona ball, plus 

"0" ring for hermetic sealing. 

3731 3732 

CABLE PLUG* 

* Used with RG·8. 213/U cable or equivalent. 

MODEl 3733 QUANTITY ® 
DISC. CODE 

SHiElDED TRI-COUPLER 

MODEL 3732 
QUANTITY ® 

DISC. CODE 

NET 30.00 

NET 45.00 
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ADAPTER-MHV RECEPTACLE 
TO DOUBLE BANANA PLUG 

MODEL 3290 

This adapter allows an MHV Plug 
to be used with equipment having 
%" spaced banana jacks. 
UPPER: MHV receptacle. 
LOWER: Double banana plug, on 
%" centers. Cross holes (.166 
Dia.) in body provide side Stack·Up 
connections. 

COLOR: Black. 

Dg~~~~~~ ® NET 5.85 

ADAPTER-BINDING POSTS 

MODEL 3291 

TO MHV PLUG 

This adapter converts a MHV Re· 
ceptacle to standard %" 5 way 
binding posts. 
UPPER: Insulated binding posts 
on %" centers with (.166 dia.) 
banana jacks. Cross holes (.166 
dia.) in body provide side Stack· 
Up connections. 
LOWER: MHV plug. 
COLOR: Black. 

QUANTITY ® NET 7 8'5 DISC. CODE • 

ADAPTER - BNC RECEPTACLE TO 
SINGLE PIN TIP PLUG 

MODEL 3415 

Permits BNC plug to be used with 
eqUipment having .080 dia. pin 
tip jacks. Inner conductor con· 
nected only. Excellent for adapt· 
ing laboratoryVTVM, oscilloscopes 
and signal generator inputs to 
readily available coaxial cables. 
UPPER: BNC receptacle, 
UGI094/U. 
LOWER: Single Pin Tip Plug .080 
dia. 
COLOR: Black. 

QUAD STACKING PLUG 

• 171 Di8. 

I~+:I- ~~~~~~~~ Features four parallel connectors 
to the same point. Excellent for 
use when many test pOints must 
be tied together. 1] UPPER: Banana jack, .166 dia. r. ... '1 Brass, nickel plated. 

.166 D1a. I:~:I· 76 
Horizontal I. ~I CENTER: 3 Crossholes, .166 dia. 
Stack-up 2.09 in body provide side stack·up con· 

I 2.65 LOWER: Banana plug, one piece 
3 Placn : :~50 nection. 

ill : ' : .50 ' heat treated beryllium' copper 
, , spring, nickel plated, for use with 

.166 dia. banana jack. 
. 18 .56 COLORS: Black, Red. 

MODEL 3364 (Specify color) QUANTITY ® NET 
DISC. CODE .95 

INSULATED SPADE LUG ADAPTER 

1.501 
.166 DI.""l- ' I 

"J~. Permits single banana plug to be used with 
'" DI'.~"'V~ equipment having binding posts. Tough thermo· 

r- _~~' I, plastic molded to body for maximum reliab~lity 
I ri, i : and low shock hazard. Spade lug body, one pIece 

1.13/32 ~ 25~32 ;' machined brass, nickel plated. 
, :' UPPER: Banana jack •. 166 dia. 
!, ,-1--.1 LOWER: Spade lug •. 26 opening. 

L._ ... 7 .. J~~ COLORS: Black. Red. 

__ .06 .26~ J 

MODEL 1614 (Specify color) 
QUANTITY ® 

DISC. CODE . NET .35 

TELLURIUM COPPER INSULATED SPADE LUG ADAPTER 

r .49-1 
. I ' 

~1" Permits single banana plug to be used with 
.166 DI.7 [.38 equipment having binding posts. Tough thermo· 

tOl•. plastic molded to body for maximum reliability 

r-~'l .~ and'iow shock hazard. Spade lug body. one 
,~ , : piece machined tellurium copper. 'gold plated 

,.78 per MIL·G·45204. Type 11. Class 1. 

1.50 -l[ - ' UPPER: Banana jack •. 166 dia. 'l' ,LOWER: Spade lug •. 26 opening. 
.72 COLORS: Black. Red. 

___ 1_ 
.08 .J L ..I~ .. 2. ' 

MODEL 2305 (Specify Color) og~~~1Il~ ® NET .95 

TRANSISTOR SOCKET 
.120 DIA. 
2 MTG. 
HOLES 

MODEL TEMP. RANGE 

TS187 

For use in testing 3 lead transistors with .017 dia. 
leads. Beryllium eopper springs for long life. Ideal 
for aging racks. incoming inspection. life testing. etc. 

MODEL 
TS-187 

INSULATION RESISTANCE 

QUANTITY 
DISC. CODE 

® 

COLOR NET 

1 x 10' Megohms Min. @ 500 Black 1.75 

V.D.C. @ 40% R.H .• 24'C . 

ADAPTER - TRANSISTOR TEST SOCKET 

MODEl 1472 

Permits the insertion of transis~ 

tors with .017 dia. leads into 
equipment having banana jacks 
on %:" centers. Ideal for incom
ing inspection. Transistor socket 
contact and banana spring made of 
beryll ium copper. Heayy duty 
phenolic construction. Insulation 
resistance: 1 x 105 megohms min. 
@ 500 V.D.C .• at 40% R.H .• 
24'C. 
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.llS Db. --1 r 
.10lDla.y 
•. mPu~ 

~·2S0i 

'P=J" I ' ... .56 

LJ 
MODEL "X" DIM. PANEL 

3257 .094 Ylt 
3258 .125 %2" 
3259 .156 Va" 

, I .063' 

'1031l125~ I 1F-.18S 
'~II 
'f--!;;- • L 

• 161 • 

.250 

RIVET TYPE BANANA PLUG 

Excellent for riveting to panels or boards. 
Used with standard .166 dia. banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ·C-S33_ 

• Jack body, Brass Per QQ-B-626 compo 22. 
• Plating, Nickel per QQ-N-290, class 2. 
• Rated, 15A. Cont., 30A. Int. 

(Swaging Tool No. 3518 NET 9.50) 

Std. Pkg. 10 
QUANTITY ® 

DISC. CODE NET .25 ea. 

RIVET TYPE BANANA PLUG 
WITH TURRET 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires. 
Used with standard .166 dia. banana jacks. rr-= .18 • Spring, one piece heat treated beryllium 

copper, alloy 170 per QQ-C-533. 
• 56 

I 
MODEL "X" DIM. PANEL 
3260 .105 YI'" 
3261 .135 %2" 
3262 .165 Va" 

• Jack body, Brass Per QQ-B-626 camp. 22. 
• Plating, Nickel per QQ-N-290, class 2. 
• Rated, 15A. Cont., 30A. Int. 

(Swaging Tool No. 3519 NET 9.50) 

Std. Pkg. 10 
QUANTITY ® NET 29 DISC. CODE • ea. 

.~-@- BANANA PLUG WITH 
~-r= THREADED STUD 
i THD. - Threaded stud for rapid mounting. Used 

"'!':~=~ I with standard .166 dia. banana jacks. Fur-
..., L cf'i'l-= ...... nished with hex nut and solder lug. 

MODEL 
3263 
3264 

MODEL 
3265 
3266 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ-C-S33. 

i.L ; 18 • Plug body, Hex brass per QQ-B·626 compo 
22. 

LL_; 
THREAD 

6·32 X 1;h" 
8·32 X V2" 

SCREW 
6·32 X 1,4" 
8·32 X 1,4" 

. sao 

'r- .166 

• Plating, Nickel per QQ-N-290, class 2. 
• Rated, 15A. Cant., 30A. Int. 

Standard Package 10 
Unassembled 

QUANTITY ® NET 32 DISC. CODE • ea. 

BANANA PLUG WITH 
, SCREW 

Mounts to various size panels. Used with 
standard .166 dia. banana jacks. Furnished 
with screw and solder lug. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ-C-533. 

• Plug body, Hex brass per QQ-B-626 compo 
22. 

• Plating, Nickel per QQ-N-290, class 2. 
• Rated, 15A. Cant., 30A. Int. 

Standard Package 10 
Unassembled 

D~~~~1'~~ ® NET .32ea. 

UNINSULATED-BANANAJACK 

Threaded for rapid mounting. Used with 
standard banana plugs. Furnished with hex 
nut and solder ·Iug. 

• Jack body, Brass per QQ-B-626 camp. 22. 
• Plating, Nickel per QQ-N-290, class 2. 
• Rated, 15A. Cant., 30A. Int. 

Standard Package 10 
Unassembled 

MODEL 3267 QUANTITY W NET 15 
DISC. CODE 'CJ . ea. 

SEC. 2100 • CONNECTORS 

STANDARD AND MINIATURE 
BANANA PLUGS 

MINIATURE - RIVET TYPE BANANA PLUG 
.062 Db .• X 

.094 .090 Deep 

.12 

MODEL "X" DIM. PANEL 
3268 .094 Y16" 
3271 .125 %t 
3272 .156 Vs" 

Excellent for riveting to panels or boards. 
Used with miniature .104 dia. banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ-C-533. 

• Plu,,; body, Brass per QQ-B·626 compo 22. 
• Plating, Gold flashed per M I L-G-45204 

TYoe II (.00002/.00003). 
• Rated, SA. Cant., lOA. Int. 

(Swaging Tool No. 3520 NET 9.50) 

QUANTITY ® 
DISC. CODE 

Std. Pkg. 10 
NET .22ea. 

MINIATURE - RIVET TYPE 
BANANA PLUG WITH TURRET .. t :::;~ ~ 

" , '
075 L.!lJII .110 II 

I .. rr'"'i 
·~.'2 
• J~ 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires • 
Used with miniature .104 dia. banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ-C-533 . 

• Plug body, Brass per QQ-B-626 camp. 22. 
• Plating, Gold flashed per MIL-G-45204 

Type II (.00002/.00003) . 
• Rated, SA. Cant., lOA. Int. 

MODEL "X" DIM. PANEL (Swaging Tool No. 3521 NET 9.50) 

3273 .105 'Y1," 
3274 .135 %2" 
3275 .165 Va" 

Std. Pkg. 10 
QUANTITY ® NET 29 DISC. CODE • ea. 

MINIATURE - BANANA PLUG 
WITH THREADED STUD 

.34> T-

l..:.:f. 
.094 

4-40 
Thd. 

rr::, .12 
.30 

1--.. 

MODEL 3276 

Threaded stud for rapid mounting. Solder 
turret for attachment of wires. Used with 
.104 dia. miniature banana jacks. 

• Spring, one piece heat treated beryllium 
copper, alloy 170 per QQ-C-533. 

• Plug body, Brass per QQ-B-626 compo 22. 
• Plating, Gold flashed per M I L-G·45204 

Type II (.00002/.00003). 
• Rated, 5A. Cant., lOA. Int. 

Standard Package 10 

QUANTITY ® NET 25 DISC. CODE • ea. 

MINIATURE - RIVET TYPE 
BANANA JACK WITH TURRET 

MODEL "X" DIM. PANEL 
3277 .105 Yl'" 
3278 .135 %2" 
3279 .165 1/a" 

Excellent for riveting to panels or boards. 
Solder turret for rapid attachment of wires. 
.104 dia. jack accepts miniature banana 
plug. 

• Jack body, Brass per QQ-B-626 compo 22. 
• Plating, Gold flashed per M I L-G-45204 

Type II (.00002/.00003). 
• Rated, SA. Cant., lOA. Int. 

(Swaging Tool No. 3522 NET 9.50) 

Std. Pkg. 10 
QUANTITY ® NET 15 DISC. CODE • ea. 

MINIATURE - RIVET TYPE BANANA JACK 

45"~ .12 Dia. , 
.104 

.C'!1ink -t. 

~ .250~ 
'O'"LI I 
..~W 
, .135J L 

MODEL "X" DIM. PANEL 
3280 .105 YI'" 
3281 .135 %2" 
3282 .165 I/a" 

Excellent for riveting to panels or boards. 
.104 dia. jack accepts miniature banana 
plug. 

• Jack body, Brass per QQ-B-626 camp. 22. 
• Plating, Gold flashed per M I L·G·45204 

Type II (.00002/.00003). 
• Rated, 5A. Cant., lOA. Int. 

(Swaging Tool No. 3523 NET 9.50) 

Std. Pkg. 10 

D~~~~1'~~ ® NET .10 ea. 
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POMONA ELECTRONICS 

INSULATED ALLIGATOR CLIP TO 
BANANA JACK 

Clip, No. 60 Mueller, Steel, Cad· 
mium Plated Vinyl insulators, No. 
62 (5 Red, 5 Black). Unassembled. 

r.==2.16 ---1; ~ Stand'ard Package of 10 clips and 
Il_. __ :-;--,::~ I 10 insulators. 
~;'",:;;c-:", .. t) .. "(--.:.t::::U~ 

• 160 Dia. --I L. 
MODEL 2240 QUANTITY ® 

DISC, CODE NET .20 ea. 

GOLD PLATED-INSULATED ALLIGATOR CLIP 
TO BANANA JACK 

r.==2.16 ----j 

U~,~,~!'~l.~b-J'\OD~ 
.160Di •• --I L. 

MODEL 3289 

Alligator Clip, solid Copper, Gold 
plated. Vinyl insulators (5 Red, 5 
Black). Unassembled. 
Standard Package of 10 clips and 
10 insulators. 

QUANTITY ~ NET 65 DISC. CODE \C) • ea. 

INSULATED ALLIGATOR CLIP TO 
PIN TIP JACK 

Alligator Clip, Steel, Cadmium 
Plated. Tip Jack, Beryllium Cop· 
per, Gold Flashed. accepts .080 dia. 
Pin tip plug. Vinyl insulators (5 

r- 2.16 Red, 5 Black). Unassembled. 

~_:-;-;g.--~ Standard Package of 10 clips and 
:-:~_c:~_=_'. ,.5~ Dio. 10 insulators. 

Receptacle .080--1 ~ . 

MODEL 1437 QUANTITY ® NET 0 DISC. CODE '.5 ea. 

INSULATED MINIGATOR CLIP TO 
BANANA JACK 

Stack-up 

MODEL 3448 

This minigator clip accepts a stan· 
dard banana plug in the rear. Clip 
is steel, cadmium plated. Banana 
jack, brass, nickel plated. Pinned 
hinge construction with full·mesh· 
ing jaws for small wires. Vinyl 
insulators (5 red, 5 black). Unas· 
sembled. 

Standard Package of 10 clips and 
10 insulators. ' 

QUANTITY ® 
DISC. CODE NET .75 ea. 

INSULATED MINIGATOR CLIP TO 
PIN TIP JACK 

C.1.88""i 11 j.32 

~'38~" , 
Pin Tip JacK . 
Accepts .080 
Dia. Pins 

This Minigator clip accepts a .080 
dia. pin tip plug. Clip is steel, cad· 
mium plated. Tip jack, Beryllium 
copper, gold flashed. Pinned hinge 
construction with full'meshing 
jaws for small wires. Vinyl insula· 
tors (5 red, 5 black). Unassembled. 

Standard Package of 10 clips and 
10 insulators. 

lh" SPACED MINIATURE PIN TIP PLUGS 
FEATURES: 
• Fits .OSO dia. pin tip jacks. 
• Plug Bodies brass, Gold flashed per MIL·G·45204 Type 2 

(.00002/.00003). 
• Stack·up spring, beryllium copper alloy 170 per QQ·C·533, 

Gold flashed. 
• Tough Thermoplastic molded directly to plug bodies. 
RATINGS: 
• Operating Temp.: -25'C to +S5'C. 
• Working Voltage: 2500 VDC . 
• Current: 5 amps cont., 10 amps. into 

MINIATURE - DOUBLE PIN TIP PLUG WITH SET SCREWS 
.104 ---1 1.16 
D1a.~·...------J. 
~ .28 

-- rJb~ ;l :-r lJ] : ~ i~; 1.31 

'.001· III 
.080 Dia. 

.50 

Miniature double pin tip plug on lI:!" 
centers. Set screws secure cable or 
component leads. 
COLORS: Black. Red. 

(Screwdriver No. 3736 NET .50) 

QUANTITY ® MODEL 3544 (Specify color) DISC, CODE NET .85 
MINIATURE - DOUBLE PIN TIP PLUG WITH 

SOLDER TURRET TERMINALS 

.g~~ ~~' :~8 
Sta~k- Ii I 
up r,.75 

H ~1.10 
±.OOl .5

1
0 I 

• 080 Dia. ~. 

Miniature double Pin Tip plug on 1/2" 
centers. Gold flashed solder turret 
terminals for permanent nolse·free 
connection of cables •. 080 Tip jacks 
on 1/." centers permit top stacking. 
COLORS: Black, Red . 

[8] ~ID 11 

.50 . 

MODEL 3545 (Specify color) D:?'~~~~6~ ® NET 1.05, 

MINIATURE - DOUBLE PIN TIP PLUG WITH SHORTING BAR 
.080 

Ideal as a connecting link for use with Dia.~';'----L. 
Stack-·~ .28 
up - lI:!" spaced pin tip jacks •• 080 dia. Tip 

[HJ Ie-. 75 --l . jacks on lI:!" center permit top stack· H ~
., 0 ~ ing. Banana plugs internally solder· 
: , ' . L~ 1. 20 bonded with #20 AWG wire. "Shorting , 'lL' Bar" stamped on plug. 

t,OOl I .50 COLORS: Black, Red . 
• 080 Cia. _ 

~.5 

QUANTITY ~ MODEL 3452 (Specify color) DISC. CODE \C)NET 1.25 

MINIATURE - SI}LDERLESSPIN TIP PLUG WITH SAFETY COLLAR 
This integral collar insulates exposed 
wire leads and acts as a strain relief 
by preventing the flexing of the lead 
at the set screw. Wire firmly held in 
place with internal set screw, elimi· 
nating soldering. 
COLORS: Black, Red. 

(Screwdriver No. 3736 NET .50) 

MODEL 3548 (Specify color) D:?,~A~~6~ ® NET .50 

MINIATURE - PIN TIP JACK .080 DIA. 

~'" . , .. 
•. Di.Io. 

, 
MIIEL CUMIn' 

Vertical 
Stack-up 
.O~O Dia. 

Miniature jack accepts .080 dia. pin tip 
plugs. Polycarbonate Thermoplastic 
insulated head molded directly to gold 
flashed brass body. Contact spring. 
heat treated beryllium copper. gold 
flashed. Nickel plated hex nut and 
lockwasher included unassembled. 
COLORS: Black, Brown, Red, Orange. 
Yellow, Green, Blue. Violet, Gray. White • 

Std. Pkg. (10 per color). 

MODEL 3491 D:?'~~~~6~ ® NET .75 ea. MODEL 3542 (Specify color) D:?'~~~6~ ® NET .25 ea. 
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POMONA ELECTRONICS 
--- - --~ 

ONE-THIRD SMALLER Miniature Banana Plugs, a state·of
the-art development for the ever increasing demand for 
miniaturized test equipment. 

Banana plug springs are precision formed of one·piece 
beryllium copper, heat treated for maximum life and low 
contact resistance. Tough thermoplastic molded to plug 
bodies. 

SPECIFICATIONS: 
• Fits ,0.104 dia. miniature banana jacks. 
• Plug body brass, per QQ·B-626, Compo #22. 
• Gold flashed per MIL-G-45204 Type 11 

(.00002/.00003). 
• Spring, beryllium copper alloy 170 per 

QQ-C-533. 

RATINGS: 
• Operating temp.: -25°C to +85°C. 
• Working voltage: 2500 VDC. 
.. Current: 5 amps cont., 10 amps. int. 

ACTUAL SIZE 

.12 

.50 
ACTUAL SIZE 

MINIATURE- DOUBLE BANANA PLUG WITH 
SET SCREWS 

[J] 

MODEL 2244 

Miniature double banana plug on 'h" 
centers. Internal set screws to secure 
cable or component leads .• 104 dia. ba
nana jacks on Y:." centers permit top 
Stack·Up for multiple connections. 
COLORS: Black. Red. 

MODEL 2244 Black 
MODEL 2244·2 Red 

(Screwdriver No. 3736 NET .50) 

QUANTITY ® 
DISC CODE NET .95 

MINIATURE-DOUBLE BANANA PLUG WITH 
SOLDER TURRET TERMINALS 

[J] 

MODEL 2245 

Miniature double banana plug on Y:." 
centers. Solder turret terminals for per
manent noise·free connections of cables 
or components .• 104 dia. banana jacks 
on Y:." centers permit top Stack·Up for 
multiple connections. 
COLORS: Black, Red 

MODEL 2245 Black 
MODEL 2245·2 Red 

SEC. 2100 • CONNECTORS 

lh" SPACED MINIATURE BANANA 
PLUGS AND ACCESSORIES 

MINIATURE-DOUBLE BANANA PLUG WITH 
MOLDED PRECISION RESISTOR 

f11! Y;.~!:· Ideal where r.apid i'!terchange !,f resis· 
SUIc:-k-liP tance values IS required. Deposited car-

.]. bon 1 % '!. watt. molded internally •• 104 
81 . I dia. banana jacks on '12" centers permit 

~
l-n top Stack·Up for multiple connections. 

= ',.; I Resistance value stamped on plug. 
= :1,... COLOR: Blue 

'~ I 50 10K 200K 
.12..:.;'CJ. (OHMS) 600 20K 2S0K 

...J.s •• ~ H 1K SDK SOOK l[] SK lOOK 1 MEG 

MODEL 2246 (Specify Value) DI§~A~lm ® NET 2.95 

MINIATURE- DOUBLE BANANA PLUG WITH 
SHORTING BAR 

.104 DU. 
VertiC'al 1 r Stack-up 

~::jB 
r.e1 -i 

f~= J 1.00 --.l 

L, .12 ~ 
..j. se. I-

Ideal as a connecting link for use with 
%" spaced banana jacks .. 104 dia. ba· 
nana jacks on '12" centers permit top 
Stack·Up for multiple connections. Ba· 
nana plugs internally solder·bonded with 
#18 AWG wire. "Shorting Bar" stamped 
on plug. 
COLORS: Black, Red. 

MODEL 2035 Black 
MODEL 2035·2 Red [8] 

MODEl 2035 DI§~~~~~~ ® NET 1.25 

MINIATURE :LDER TYPE BANANA PLUG e 
.104 -fr. :::. 
DfJ,a .. I It D1a. 

.89 

.)0 .12 

MODEL 3690 

Miniature in line plug for use with minia
ture binding posts or banana jacks. Wire 
is soldered directly to the threaded plug. 
Nylon insulated handle. 

COLORS: Black, Red • 

MODEL 369()'0 Black 
MODEL 3690·2 Red 

QUANTITY ® 
DISC. CODE NET .40 

MINIATURE SOLDER LESS BANANA PLUG-STACK-UP 
.104 Dia. 

,. ~:~~::= iy.25 Dia. 

. 'f',J." [!] 
MODEL 2944 

Miniature banana plug for rapid assem
bly of test leads. For use with miniatur,e 
binding posts or banana jacks. Wire 
firmly held in place with internal set 
screw, eliminating soldering. 

MODEL 2944-0 Black 
MODEL 2944-2 Red 

(Screwdriver No. 3736 NET .50) 

QUANTITY ® 
DISC. CODE NET .50 

MINIATURE SOLDERLESS BANANA PLUG 
WITH SAFETY COLLAR-STACK-UP 

V!~:1~!~wr'19 This integral collar insulates exposed 
Stack-up wire leads and acts as a strain relief by 

~ 
preventing the flexing of the lead at the I set screw. Wire firmly held in place with 

lh
l:~~ :~:: internal set screw, eliminating soldering. 

r- I MODEL 2945·0 Black I ,:.,: .68 'MODEL 2945-2' Red 1.11 ':::_ 
I : (Screwdriver No. 3736 NET .50) 

.30 .12 .086 

MODEL 2945 rn D1a. QUANTITY ® 
DISC. CODE NET .50 
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PASSIVE COMPONENTS I MATERIALS / HARDWARE 

MINIATURE BINDING POSTS 
A complete 5·way Binding Post in "Mini,ature." Captive Thumb Nut and Binding Post Body, machined brass; gold or nickel plated. 
Thumb Nut and Mounting Base molded of High Impact Polycarbonate Thermoplastic. Heavy Duty Shouldered Ceramic Insulator. 
Lockwasher and hex nut included, unassembled, nickel plated. 
SPECIFICATIONS: RATINGS: 
• 5·way Binding Post • Mounts).i" dia. "0" hole • Panels up to 3(t thick • Captive 
Thumb Nut • .082 dia. Cross hole • Thumb Nut and Binding Post Body - Gold 
Flashed per MIL·G·45204 Type 2 OR Nickel Plated per QQ·N·290 Class 2. 

• Operating Temp.: -65·C to + 150·C. 
• Working Voltage: 1500 VOC. 
• Current: 5 Amps Cont., 10 Amps Int. 

------------------------~~------~------------------
MINIATURE-INSULATED BINDING POST MINIATURE-INSULATED DOUBLE BINDING POST 

, 
.104 D1a. j V8rtical 

" ~'~r~'~· '1a'l~ Cro .. -hole 

~
U_I __ I I 

U 60 .69 
• Open 

;---T Closed I 

1 I. 6l ' t .035 
'----l I Max • 

• 11 JI[l" L. 125 
D1a. 

• 05 D1a. 

hC4 

~ODia. 

Panel Cutout 

QUANTITY ® 
DISC. CODE 

Double binding post body on Vo" centers with one Red 
and one Black binding post. Choice of Black or Red plate. 

~
SOO .lO'D1 •• 

~ Vertical 
Stack-up 

.38 

r-T ,0820ia. C· 88 I Cross-hole MU--'---T .J. 
.60 Open 

if Clrd L I 
'llJlIH'12~r .~;;. 
DiaJL .05 Dia • 

'62S0D1a. 

.500 

+ 
Panel Cutout 

MODEL 2382~* MODEL 2439·* (*) COLORS MODEL 2383·* MODEL 2440·* QUANTITY ® 
• (Specify Color) 

Gold Flashed 
Assembly 

NET .90 

• (Specify Color) 
Nickel Plated 

Assembly 

NET .75 

·0 Black .5 Green 
·1 Brown .6 Blue 
·2 Red .7 Violet 
·3 Orange .8 Gray 
·4 Yellow ·9 White 

·(Specify Color) 
Gold Flashed 

Assembly 

NET 1.80 

• (Specify Color) 
Nickel Plated 

Assembly 

NET 1.50 

BINDING POSTS SHORTING LINK 
1-----,/.J. •. 003 Shorting Link for miniature Binding Posts on 11:t centers. A 

.l48 snap.on feature holds Link on post when short not needed. 

••• 290 class 2 or Gold Flashed per MIL·G·45204 Type 2. 

DISC. CODE 

(0) COLORS 

·0 Black Plate 
·2 Red Plate 

QUANTITY (jS;:. 
DISC. CODE 'CJ 

~:t===~:::>'1 MATERIAL: Brass .031 thick. FINISH: Nickel Plated per QQ·N· 

MODEL 3478 (Gold Flashed), NET .22 ea. MODEL 3479 (Nickel Plated) 

Std. Pkg. 10 
NEt .15ea. 

MINIATURE BANANA JACKS 
Developed by the need for miniaturization of test equipment and test panels. The new generation of test jacks. Built to Pomona 
Electronics high standard of quality. ' 

Wide selection of colors available. 
Molded of High Impact Polycarbomite Thermoplastic.Banana Jack body, one piece machined brass, gold flashed. Heavy duty 
shouldered ceramic insulator. Lockwasher and hex nut included, unassembled, nickel plated. 

SPECIFICATIONS: RATINGS: 
• Closed entry jack .104 dia. • Insulator head molded to body. • Mounts in ).i" dia. • Operating Temp.: -65·C to + 150·C. 
hole. Model 2142, Panels up to ).i" thick. Model 2143, Panels up to 3(t thick .• Solder • Working Voltage: 1500 VOC. 
turret terminal. • Current: 5 Amps Cont., 10 Amps Int. 

MINIATURE-INSULATED BANANA JACK 

~
23' 

• 250 
... Dia. 

I 

.13 Dia . 

.os Dia. 

2142 .... BLACK 
2142·1-BROWN 
2142·2-RED 
2142·3-0RANGE 
2142·4-YELLOW, 
2142·S-GREEN 
2142·6-BLUE 
2142·7-VIOLET 
2142·8-GRAY 
2142·9-WHITE 

MINIATURE-INSULATED DOUBLE BANANA JACK 
Double banana jack on Vo" centers with one red 
and one black jack. Choice of Black or Red plate. 

MODEL 2143 
(Black Plate) 

1'500 ~.~,l" 
MODEL 2143·2 
(Red Plate) 

PANEL CU'roU'l' PANEL CUTOUT 

MODEL Standard'Package: QUANTITY @ 0 43 
2142 10 (per color) DISC. CODE A NET .25 ea. M DEL 21 QUANTITY @ NET .75 DISC. CODE 
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SEC. 2100 • CONNECTORS 

POMONA ELECTRONICS 1J2" SPACED MINIATURE BANANA 
PLUG ADAPTERS AND ACCESSORIES 

ADAPTER - BNC RECEPTACLE ADAPTER-STANDARD ADAPTER-MINIATURE 
BANANA JACK TO 

STANDARD BANANA PLUG 
TO MINIATURE DOUBLE BANANA PLUG BANANA JACK TO 

This adapter allows a BNC plug to be MINIATURE BANANA PLUG 
used with equipment having 'h" spaced Permits standard ba. 
miniature .104 dia. banana jacks. Ex· _ W nana plug to be used 
cellent for adapting test equipment to" ·th I t h 
standard coaxial cables. Y ~g ~~~i~T~~e ;:: 
UPPER: BNC receptacle, UG 1094/U. . W nana jacks. 
LOWER: Miniature double banana plug UPPER: Banana jack, 
on 'h" centers, for use with .104 dia. .166 dia.; Brass, 
miniature jacks. Gold flashed one piece nickel plated. 
heat treated beryllium capper springs. LOWER: Miniature banana 
COLOR: Black. ' plug, one piece nickel plated 

beryllium copper spring for 

Permits miniature 

~ 
banana plugs to be 

having standard ba· 
nana jacks. 
UPPER: Miniature ba· 
nana jack, .104 dia.; 
Brass, nickel plated. 

® . use with .104 dia. miniature 
MODEL 3269 Dg~~~I]J~ A NET 3.25 banana jacks. 

------------------------1 MODEL COLORS: Black, Red. 

.,. ~ used with equipment 

LOWER: Standard banana 
plug, one piece nickel plated 

. beryllium copper spring for 
use with .166 dia. banana 
jacks. 

MODEL COLORS: Black, Red. 

ADAPTER - MINIATURE BINDING POSTS 
TO BNC PLUG 

MODEl 3296 

This adapter converts a BNC receptacle 
tp miniature '12" spaced 5 way binding 
posts. 
UPPER: Insulated, gold flashed minia· 
ture 5 way binding posts on 'h" centers. 
with .104 dia. miniature banana jacks. 
LOWER: BNC plug. 
COLOR: Black. 

QUANTITY ® NET 
DISC. CODE 

ADAPTER:"" BNC PLUG 

5.45 

TO MINIATURE DOUBLE BANANA PLUG 

MODEL 3270 

Allows a BNC cable jack to be used on 
equipment having '12" spaced .104 dia. 
banana jacks. 
UPPER: BNC plug. 
LOWER: Miniature double banana plug 
on %" centers, for use with .104 dia. 
miniature jacks. Gold flashed one piece 
heat treated beryllium copper springs. 
COLOR: Black. 

QUANTITY ® 
DISC. CODE NET 4.50 

ADAPTER - STANDARD DOUBLE BANANA JACK TO 
MINIATURE DOUBLE BANANA PLUG 

MODEL 2952 

Permits standard double banana plug 
on %" centers to be used with equip· 
ment having miniature double banana 
jacks on Ih" centers. 
UPPER: Standard double banana jacks 
.166.dia. on %" centers. Brass, nickel 
plated. 
LOWER: Miniature double banana plug 
an '/2 " centers. One piece nickel plated 
beryllium copper spring for use with 
.104 dia. miniature banana jacks. 
COLOR: Black. 

Dg~~~I]J~ ® NET 1.25 

ADAPTER- MINIATURE DOUBLE BANANA JACK TO 
. STANDARD DOUBLE BANANA PLUG 

MODEL 2943 

Permits miniature double banana plug 
on %" centers to be used with equip· 
ment having standard double banana 
jacks on 3,4" centers. 
UPPER: Miniature double banana jacks, 
. 104 dia. an 'h" centers. Brass, nickel 
plated. 
LOWER: Standard double banana plug 
on %" centers. One piece nickel plated 
beryllium copper spring for use with 
. 166 dia. standard banana jacks. 
COLOR: Black. 

QUANTITY ® 
DISC. CODE NET 1.25 

2138.0 Black NET 2477.0 Black NET 
2477 2477·2 Red .50 2138 2138·2 Red .50 

QUANTITY DISC. CODE ® QUANTITY DISC. CODE ® 
MINIATURE - METAL SHORTING BAR 

n 
Low profile, gold flashed, brass short· 
Ing bar. Miniature banana plugs on ''12'' 
centers swaged to '/,." thick brass bar. 
Center hole accepts #4·40 screw for 
easy removal. Current rating 5 Amps. 
cant., 10 Amps INT. 

MODEl 3030 QUANTITY ® 
DISC. CODE NET .85 

INSULATED MINIGATOR CLIP TO 
MINIATURE BANANA JACK 

MODEL 3217 

This Minigator clip accepts a miniature 
banana plug in the rear: Clip is steel, 
cadmium plated. Pinned hinge can· 
struction with full·meshing jaws for 
small wires. Vinyl insulators (5 red, 5 
black). Unassembled. 

Standard Package of 10 clips and 10 
insulators. 

QUANTITY ® NET 
DISC. CODE .20 ea. 

MINIATURE - SINGLE BANANA PLUG ISOLATION 

Provides twa terminal isolation. Allows 
for addition of series components. Ex· 

.cellent for circuit design and testing. 
Gold flashed solder turret terminals for 
permanent noise-free connections •. 
UPPER: Miniature banana jack, .104 
dia. Brass, gold flashed. 
LOWER: Miniature banana plug, one 
piece gold flashed beryllium copper 
spring. 
COLOR: Black, Red. 

MODEl 2831 (specify calor) Dg~~~I]J~ ® NET 1.50 

MINIATURE - DOUBLE BANANA PLUG-
4 TERMINAL ISOLATION 

Provides four terminal isolation. Top 
.-S02S V!~:i~!~· Stack-up receptacles isolated from 
~J Stoek-up lower plugs. Ideal for insertion of 

" 

....lr~-r'1 matching networks in computer boards, 
'I circuit design and testing. Gold flashed 
..-~. '",,5-j+1' solder turret terminals for permanent . ril ---r- noise-free connections . 

.a. ~]o Ta [i]v UPPER: Miniature double banana jack, . 
...l ~ ~ .104 dia. Brass, gold flashed. 

. ,To'.12 t l LOWER: Miniature double banana plug 
IJ l on 'h" centers. Gold flashed one·piece 

.50 beryllium copper spring . 

MODEl 2830 

COLOR: Red. 

QUANTITY ® 
DISC. CODE NET 3.85 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Miniature patch cords for use with .104 dia. miniature banana jacks. Excellent for mini
aturization of test equipment and high density packaging for patch systems. 

Banana plug springs precision -formed of one piece beryllium copper, heat treated for 
maximum life and low contact resistance. Tough thermoplastic molded to plug body 
and wire. 

FEATURES: 
• Fits .104 dia. miniature banana jacks ., Plug body brass, per QQ·B-626, Compo #22 
• Gold flashed per Mll·G-45204 Type" (.00002/.00003) • Spring, one piece heat 
treated beryllium copper, alloy 170 per QQ·C·533. 

SPECIFICATIONS: 
• WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flexible polyvinyl insulation .087" 0.0. 
• RATED: 5 A. Cont., 10 A. Int., 5,000 V.D.C .• OPERATING TEMP.: _O°C to + 105 Co 

MODEL LENGTH NET MINIATURE-BANANA PLUG STACK·UP 
1081-4 4" 1.50 
1081·8 8" 1.50 

L 1081·12 12" 1.50 
1081·18 18" 1.50 
1081·24 24" 1.50 

PATCH CORD 

1081·36 36" 1.50 
COLORS: Black, Brown, Red, Orange. Vellow, Green, Blue. Violet, Gray, White. 1081-48 48" 1.55 

1081·60 60" 1.60 MODEL 1081 (Specify Color) * QUANTITY DISC. CODE ® 

r· 89+ •
59130 

~ 
MODEL LENGTH NET MINIATURE - RIGHT ANGLE BANANA PLUG PATCH CORD STACK·UP 
2860-4 4" 
2860-8 8" 
2860·12 12" 
2860·18 18" 
2860·24 24" 
2860·36 36" 
2860·48 48" 
2860·60 60" 

MODEL LENGTH 
2842·4 4" 
2842-8 8" 
2842·12 12" 
2842·18 18" 
2842·24 24" 
2842·36 36" 
2842·48 48" 
2842·60 60" 

MODEL LENGTH 
3014·4 4" 
3014-8 8" 
3014-12 12" 
3014·18 18" 
3014·24 24" 
3014·36 36" 
3014-48 48" 
3014-60 60" 

MODEL LENGTH 
3222·4 4" 
3222-8 8" 
3222·12 12" 
3222·18 IS" 
3222·24 24" 
3222·36 36" 
3222·48 48" 
3222·60 60" 

2672 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.55 
1.60 

NET 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.20 

NET 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.55 
1.60 

NET 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.20 

, , r· 621 -I- L -I 

11Jl COLORS: Black,. Brown. Red, Orange, Vellow, Green, Blue, Violet, Gray, White. Dia. ~.89 

~ MODEL 2860 (Specify Color) * QUANTITY DISC. CODE ® 
.12 

MINIATURE- BANANA PLUG PATCH CORD [94& ~ 5m i~ .56 1 . ,. L . -I 

.~ 
COLORS: BliCk, Brown, Red, Orange, Vellow, Green, Blue, Violet, Gray, White. 

MODEL 2842 (Spec:fy Color) * QUANTITY DISC. CODE ® 
STANDARD BANANA PLUG TO MINIATURE BANANA PLUG PATCH CORD 

A patch cord for rapid interconnection of equip
ment having standard and miniature banana 
jacks. Both plugs have a stack-up feature. 
STANDARD' BANANA PLUG: Spring, one piece 

beryllium copper, heat treated, nickel plated. 
Tough thermoplastic molded to plug body and 
wire. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. extra flex
ibie polyvinyl insulation .087" 0.0. 

L 

MINIATURE BANANA PLUG: Spring, one piece 
beryllium copper, heat treated, gold flashed. 
Tough thermoplastic molded to plug body and 
wire. 

RATED: 5 A. Cant., 10 A Int. 5,000 W.V.O.C. 
OPERATING TEMP.: -25 0 C to +105° C. 
COLORS: Black, Red. 

MODEL 3014 (Specify Color) *QUANTITY DISC. CODE ® 
INSULATED MINIGATOR CLIP TO MINIATURE BANANA PLUG 

Adapts to equipment using miniature banana 
jacks_ 
CLIP: Minlgator, Steel, cadmium plated. 
MINIATURE BANANA PLUG: Spring, one piece 

beryllium copper, heat treated, gold flashed. 
Tough thermoplastic molded to plug body and 
wire. 

INSULATOR: Red vinyl with red wire. Black on 
black wire. 

WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flex
ible polyvinyl insulation, .087" 0.0. 

OPERATING TEMP.: -250 C to +105° C. 
COLORS: Black, Red 

MODEL 3222 (Specify Color). *QUANTITY DISC. CODE ® 

.12 
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POMONA ELECTRONICS 

SEC. 2100 • CONNECTORS 

lh" SPACED MINIATURE DOUBLE 
BANANA PLUG PATCH CORDS 

MOLDED MINIATURE DOUBLE BANANA PLUG PATCH CORDS 

ACTUAL SIZE 

1J3 smaller ... 
A miniature double banana plug on %" centers. This patch cord enables 
miniaturization of test equipment and high density packaging for patch .104 Dia. 

Vertical 
Stack-up 

STACK·UP 
systems. . 
Banana plug springs precision formed of one piece beryllium copper, heat 
treated for maximum life and low contact resistance. 

FEATURES ••• 

• One piece beryllium copper heat treated spring for long 
life. 

SPECIFICATIONS ••• 
• Fits standard 0.104 dia. banana jacks, on 112" centers. 

• Rounded spring design results in maximum contact area. • Spring beryllium copper alloy 170 per QQ·C·533. 
• GNO., clearly molded on plug body and shell. • Plug body brass per QQ-B-626, Camp. 22. 
• Solder·bonded noise·free connections. • Gold flashed per MIL·G-45204, type II. 

CABLE DESCRIPTION: 
Shielded coax., RG174/U. Polyethylene insulation, Vinyl jacket. Nom. cap. 
29.5 pf/ft. Nom. Imp. 50 Ohms. Nom. 0.0 .. 100". Color: Black. NOTE: Molded double plug matches color of cable. 

MINIATURE - DOUBLE BANANA PLUG BOTH ENDS MINIATURE-DOUBLE BANANA PLUG TO BNC MALE 

}
Mlnlature 

CONN. Double Banana 
1st END plug on 

112" centers. 

.MODEL 2247 

CABLE. 
Shielded Coax., 
RG174/U. 

CONN' }Miniature double 
2nd END ~~~:rft~~~.on 

MODEL LENGTH 
2247·K·12 12" 
2247·K·24 24" 
2247·K·36 36" 
2247·K·48 48" 
2247·K·60 60" 

QUANTITY DISC. CODE @ NET 4.95 

MINIATURE - DOUBLE BANANA PLUG 
TO MINIGATOR CLIPS 

}
Mlniature 

CONN: Double Banana 
.15t END plug on 

I/z" centers. . 

MODEL 3027 

CABLE 
} 

Minigator Clips, 
• CONN. Steel, cad plated 

Shielded Coax., 2nd END Insulators, Vinyl: 
RG174/U. Black/Red. 

MODEL LENGTH· 
3027·K·12 12" 
3027·K·24 24" 
3027·K·36 36" 
3027·K·48 48" 
3027·K·60 60" 

QUANTITY DISC. CODE @ NET 5.95 

CONN. t ~~~~~u~anana CABLE. Shielded 
1st END ~ Plug on I/z" centers Coax., RG174/U 

CONN: t 
2nd END ~ Male BNC 

MODEL 2248 

MODEL LENGTH 
2248·K·12 12" 
2248·K·24 24" 
2248·K·36 36" 
2248·K·48 48" 
2248-K·60 60" 

QUANTITY DISC. CODE @ NET 5.95 

DOUBLE BANANA PLUG TO MINIATURE 
DOUBLE BANANA PLUG 

CONN. t Double Banana 

1st END ~ ~~n~e~;' 314" 

MODEL 2443 

CABLE. 
Shielded Coax., 
RG174/U. 

. MODEL LENGTH 
2443·K·12 12" 
2443·K·24 24" 
2443·K·36 36" 
2443·K·48 48" 
2443·K·60 60" 
QUANTITY DISC. CODE @ NET 4.95 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 
o 

POMONA ELECTRONICS 

CREATE passive and active networks, voltage dividers, isola
tion networks or attenuators with these units. Solder turret 
terminals for permanent noise-free connection of components, 
etc. Entire unit may be potted or encapsulated. 
APPLICABLE SPECIFICATIONS: 

Housing molded of thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenoliC. Color, 
housing and cover, BLACK. Cover plate and 2 each #2-56 
cover screws included. 

Operating Temp: -25°C to +125°C. Working Voltage: 5000 VDC. Current: 15 Amps Cont., 30 Amps Int. 

COMPONENT MOUNTING-ACROSS 

MODEL 2096 

BANANA PLUGS 

UPPER: No Connection. 

LOWER: Banana plugs on "A" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plu~ body and solder turret 
terminals, brass, nockel plated. For use with 
standard .166" dla. banana jacks. 

COMPONENT MOUNTING-BANANA JACKS 
TO DOUBLE BANANA PLUG-JUNIOR SIZE 

MODEL 2098 

UPPER: Banana jacks, .166" dia. and sol
der turret terminals on "A" centers. Brass, 
nickel plated. Polarity indicator on top, 
color. RED. 

LOWER: Banana plugs on "A" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia. banana lacks. 

QUANTITY ® 3 45 DISC. CODE. NET. 

COMPONENT MOUNTING-BINDING POSTS 

MODEL 2259 

TO DOUBLE BANANA PLUG
JUNIOR SIZE 

UPPER: Banana jack binding posts with 
solder turret terminals, on "An centers. 
Red and Black. 
LOWER: Banana plugs on "An centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use 
with standard .166" dia. banana jacks. 

QUANTITY ® NET 
DISC. CODE 4.85 

MODEL 1177 

MODEL 2224 

MODEL 2262 

COMPONENT MOUNTING
ACROSS BANANA PLUGS

KING SIZE 

UPPER: No Connection. 

LOWER: Banana plugs on 'A" centers. One 
piece beryllium copper spring. heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use 
with standard .166" dia. banana jacks. 

QUANTITY fA' 
DISC. CODE 'Cl NET 1.95 

COMPONENT MOUNTING
BANANA JACKS TO DOUBLE 
BANANA PLUG - KING SIZ~ 

UPPER: Banana jacks, .166" dia. and sol
der turret terminals on ';.." centers. Brass, 
nickel plated. Polarity indicator on top, 
color, RED. 

. LOWER: Banana plugs on ,;.." centers. One 

IT]1 piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 

! 1 terminals, brass, nickel plated. For use with 
standard .1~6" dia. banana jacks. 

D~~~~1'6~ ® NET 3.45 

COMPONENT MOUNTING
BINDING POSTS TO DOUBLE 

BANANA PLUG - KING SIZE 

UPPER: Banana jack binding posts with 
solder turret terminals, on "An centers. 
Red and Black. 
LOWER: Banana plugs on ';.." centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and 'solder turret . 
terminals, brass, nickel plated. For use 
with standard .166" dia. banana jacks. 

QUANTITY fA' NET 4.85 
DISC. CODE 'Cl 
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POMONA ELECTRONICS 

CREATE passive and active networks, voltage dividers, 
isolation networks or attenuators with these units. 
Solder turret terminals for permanent noise-free con
nection of components, etc. Entire unit may be potted 
or encapsulated. 

COMPONENT MOUNTING-BNC RECEPTACLE 
TO DOUBLE BANANA PLUG 

MODEL 2097 

UPPER: BNC Receptacle UGI094/U 

LOWER: Banana plugs on ".4" centers. One 
piece beryllium copper spring, heat treated, 
nickel plated. Plug body and solder turret 
terminals, brass, nickel plated. For use with 
standard .166" dia. banana jacks. 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -25°C to +125°C. 
Working Voltage: 500 V Peak. 

QUANTITY ® 
DISC. CODE NET 3.85 

COMPONENT MOUNTING-BNC RECEPTACLE TO 
BNC PLUG WITH BINDING. POSTS . 

MODEL 2100 

MODEL 2095 

CENTER: Banana jack binding posts with 
solder turret terminals. Red and Black. 

LOWER: BNC Plug. UGll04A/U. 

APPLICABLE· SPECIFICATIONS:' 
Operating Temp: -25°C to +12S o C. 
Working Voltage: 500 V Peak. 

D~~~~1'6~ ® NET 10.85 

Three·in·line "A" Spaced Banana Plugs. 
One piece beryllium copper spring, heat 
treated, nickel plated. Plug body and sol
der turret terminals, brass, nickel plated. 
For use with 'standard .166" dia, banana 
jacks. 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -25°C to +12S"C. 
Working Voltage: 5000 VDC. 
Current: 15 Amps Cont., 30 Amps Int. 

D:?'~~~1'6~ ® NET 2.75 

SEC. 2100 • CONNECTORS 

"BLACK BOXES" 

Housing molded of thermosetting electrical grade 
phenolic. Cover, punched XXP laminated paper base 
phenolic. Color, housing and cover, BLACK. Cover 
plate and 2 each #2-56 cover screws included. 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

MODEL 2101 

UPPER: BNC Receptacle UG290A/U 

LOWER: BNC Receptacle UG290A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -25°C to +125°C. 
Working Voltage: 500 V Peak. 

QUANTITY ® 
DISC. CODE NET 5.85 

COMPONENT MOUNTING .... 
BNC RECEPTACLE TO BNC PLUG 

"iII!!~ ... 

MODEL 2099 

UPPER: BNC Receptacle UG290A/U 

LOWER: BNC Plug UGll04A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -25°C to +125°C. 
Working Voltage: 500 V Peak. 

QUANTITY ® 
DISC. CODE NET 7.50 

COMPONENT MOUNTING
BNC RECEPTACLE "T" 

MODEL 2102 

fIl 
0,-, 

HIo--t<:i 

UPPER: BNC Receptacle UG290A/U 

CENTER: BNC Receptacle UGI094/U 

LOWER: BNC Receptacle UG290A/U 

APPLICABLE SPECIFICATIONS: 
Operating Temp: -25"C to +12S"C. 
Working Voltage: 500 V Peak. 

QUANTITY ® 
DISC. CODE NET 8.50 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

. 

POMONA ELECTRONICS <, 

Boxes of unlimited uses for-packaging of components 
. and circuitry. Also ideal for potting and encapSUlating. 

Available in three sizes as shown below. Housing 
molded of thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenolic. 
Color, Housing: Black, Red or Green (specify): Cover; 
Black. Cover plate and 2 each #2-56 cover screws 
included. 

Operating Temperature: -25°C to +125°C. 

MODEL COLOR 

2105 Black 

3720 Red 

3721 Green 

MODEL COLOR 

2103 Black 

3722 Red 

3723 Green 

Black 

3724 Red 

3725 Green 

BLACK BOX-JUNIOR SIZE 

-1.25-

OUAN1"ITY ® 
DISC. CODE· 

, 
I 

NET .85 

BLACK BOX-QUEEN SIZE 

QUANTITY ® 
DISC. CODE NET·.85 

BLACK BOX-KING SIZE 

.' 1.34 1 • 53 ~-'.-~ 

F'·'· ~ ~ 
['''lIrnIJ 

QUANTITY ® 
DISC. CODE NET .85 

i 
i 

... w! 

CREATE passive and active networks, voltage dividers, isola
tion networks or attenuators with these units. Solder turret 
terminals for permanent noise-free connection of components, 
etc. Entire unit may be potted or encapsulated. 
Housing molded of. thermosetting electrical grade phenolic. 
Cover, punched XXP laminated paper base phenolic. Color, 
housing and cover, BLACK. Cover plate and 2 each #2-56 
cover screws included. 

MODEL 2268 

UPPER: No Connection. 
LOWER: Pin tip plugs, .080 dia. on "A" cen
ters. Plug bodies and solder turret termi
nals, brass, nickel plated. 
APPLICABLE SPECIFICATIONS: 
Operating Temp.: -2SoC to +12SoC.· 
Working Voltage: SOOD VDC. 
Current: S Amps Cont., 10 Amps Int. 

D~~~~~~~ ® NET 1.95 

COMPONENT MOUNTING-PIN TIP JACKS 
TO DOUBLE PIN TIP PLUG-JUNIOR SIZE 

MODEL 2260 

r'''l 
",55 

LOWER: 'Pin tip plugs, .080 dia. on "A" cen· 
ters. Plug bodies and solder turret termi
nals, brass, nickel plated. 
APPLICABLE SPECIFICATIONS: 
Operating Temp.: -2SoC to +125°C. 
Working Voltage: SOOO VDC. 
Current: S AmDs Cont., 10 Amps Int. 

QUANTITY @ NET,4.81;. DISC. CODE ." 

COMPONENT MOUNTING-
(3) %" SPACED BANANA PLUGS - KING SIZE 

MODEL 1943 

E""l 'F'''~ '''l ,""=1~:1 
I m ' .1.'.,. 

Three·in·llne "A" Spaced'Banana Plugs. 
One piece beryllium copper spring, heat 
treated, nickel plated. Plug bDdy and solder 
turret terminals, brass, nickel plated. For 
use with standard .166" dia. banana jacks. 
APPLICABLE SPECIFICATIONS: 
Operating Temp: -2SoC to +12SoC. 
Working Voltage: SOOO VO.c. 
Current: IS Amps Cont., 30 Amps In. 

QUANTITY ® 
DISC. CODE NET 3.25 
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POMONA ELECTRONICS 
- --- - -- ~~ ~---- ---

NOW AVAILABLE, SHIELDED "BLACK BOXES." Boxes that 
fulfill the requirement for RF applications. 
Ideal for compact packaging, eg., voltage dividers, isolation 
networks, impedance matching networks, and other varied 
uses. 
Cover and self·tapping screws included. 
APPLICABLE SPECIFICATIONS: (ALL MODELS) 
Operating Temp.: -55'Cto +150·C. 
Working Voltage: 500 V Peak (Model 2415, 1500 V Peak). 
Noise Rejection: Greater than 70DB. 

CD ® 

SEC. 2100 • CONNECTORS 

SHIELDED uBLACK BOXES" 
MINIATURE SIZE 

FEATURES: 
• SHIELDED HOUSING; Die Cast Aluminum. FINISH: BLUE 

baked enamel per Federal Standard 595 #25109 over phos· 
phoric etch per MIL·C·15328A. 

• COVER; .040 Thick Aluminum #6061·T6 with clear ano· 
dized finish per MIL·A·8625A. 

• Four screws secure cover for proper shielding. 
• Solder turret terminals for permanent noise free connec· 

tion of components. 

CD MINIATURE SIZE-Page 31 ® SIZE "A"-Pages 32 & 41 0 SIZE "S"-Pages 33, 34, 35 & 41 G) SIZE "D"-Page 37 ® SIZE 
"C"-Page 36 ® CARD GUIDE Ilh" Deep-Pages 38 & 390 CARD GUIDE 3" Deep-Page 40 ® CARD GUIDE 6" Deep-Page 40 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

CONN: } BNC Receptacle Jack, 
1St END UG290A/U. 
CONN: } BNC Receptacle Jack, 
2nd END UG290A/U. 

~ 
~ 

MODEL 3751 D~~~~~~~ ® NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

CONN: } BNe Receptacle Jack, 
1 st END UG290A/U. 
CONN: l BNC Receptacle Plug, 
2nd END f UGl104A/U. 

MODEL 3752 

1-.72 --t- l. S0---t- .8S--'I 
I .75 I l-.a8-1 

I -_-II~ 

I I~ 
QUANTITY ® 

DISC. CODE NET 7.85 

EMPTY - SHIELDED "BLACK BOX" 

MODEL 3753 
FINISH: Blue Baked 

Enamel. 
Includes cover with 
part number on 
cover and four 
cover screws. 

MODEL 3754 
FINISH: None 
Includes unmarked 
cover and four 
cover screws. 

MODEL 3753 
MODEL 3754 

MINIATURE 
SIZE 

.a. [] 
~--'----.!I 

QUANTITY r;;;;:. NET 1 50 DISC. CODE ICJ • 

LARGER COVER PLATE FOR MOUNTING 
MINIATURE SIZE BOXES 

.150 OIA. 
4 MTG. HOLES 

MODEL 3729 (plate only) 

This larger plate, when 
attached to the box, pro
vides flanges for mount· 
ing. 

MATERIAL: .080 Alumi· 
num #6061·T6, clear an· 
odized per MIL·A·8625A. 

QUANTITY r;;;;:. 
DISC. CODE ICJ NET .75 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

MODEL 2390 D~~~~1'6~ ® NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

CONN: } BNC Receptacle Jack, 
1st END UG290A/U. 
CONN, } BNC Receptacle Plug, +;:m~ 
2nd END UGl104A/U. 

MODEL 2391 QUANTITY ® N T 7 8 DISC. CODE E. 5 

COMPONENT MOUNTING-BNC RECEPTACLE TO 
BNC PLUG WITH BINDING POSTS 

CONN: } BNC Receptacle Jack, 
1 st END UG290A/U. 
CENTER: Banana jack binding 

r~~~~n~i~~ ~~~d:~JU~[:~k. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 2393 QUANTITY ® N 
DISC. CODE ET 10.85 

~flIELDED'~BLACK BOXES"" 
'~:'-"~ " ' 

,:.:,," '"'. SIZE "A" 
";.<; ... ", 

COMPONENT MOUNTING- BNC RECEPTACLE "T" 

CONN: } BNC Receptacle Jack, 
1st END UG290A/U. 
CENTER: BNC Receptacle Jack, 

UG290A/U. 
CONN: } BNC Receptacle Jack, 
2nd END "UG290A/U. 

MODEL 2392 

'L 
QUANTITY ® 

DISC. CODE NET 9.50 

COMPONENT MOUNTING - "T" TWO BNC 
RECEPTACLES TO BNC PLUG 

t- '" =1 r1. D l COMN: } BNC Receptacle Jack, t- .n-t=---- ,.,,:-------t-. 85 

1st. END UG290A/U. I I!-- - 1.,,---, I 

CENTER: BNC Receptacle Jack, ~ ~ I '0 
CONN: } BNC Receptacle Plug, ~ ~ -UG290A/U. -em ~, ~~.' ".L',', _+ • 
2nd END UGl104A/lJ. 

MODEL 2401 Dg~A~1'6~ ® NET 10.85 

EMPTY - SHIELDED "BLACK BOX" 

MODEL 2397 
FINISH: Blue Baked 

Enamel. 
Includes cover with 
part number on 
cover and four 
cover screws. 
MODEL 2400 
FINISH: None 
Includes unmarked 
cover and four 
cover screws. 

SIZE "A" 

MODEL 2397 
MODEL 2400 

;. I 0 ~ •• 8 

~====~~~---

QUANTITY ® NET 
DISC. CODE 1.50 

LARGER COVER PLATE FOR MOUNTING 
SIZE "A" BOXES 

.150 DIA. 

I 3.2'5 I 4 MTG. 
1-1 --- 2.95 ~ /OLES 

I•• ·4~15 
~ itT • J~t I 
/696 DIA. HOLE WITH .05'5 DEEP 

X.166 DIA. COUNTERBORE 

This larger plate, when 
attached to the box, pro· 
vides flanges for mount· 
ing. 

MATERIAL: .080 Alumi
num #6061·T6, clear an
odized per MIL·A·8625A. 

MODEL 3728 (plate only) 
QUANTITY ® 

DISC. CODE NET .75 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
BNC RECEPTACLE BOTH ENDS 

CONN: } BNC Receptacle Jack, 
1st END UG290A/U. 
CDNN: } BNC Receptacle Jack, 
2nd END UG290A/U. 

MODEL 3230 QUANTITY ® 
DISC. CODE NET 6.85 

COMPONENT MOUNTING
BNC RECEPTACLE TO BNC PLUG 

CONN: } BNC Receptacle Jack, 
1st END UG290A/U. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 3231 

r---- Ul l r- I.Ill 
r- .1lTr= !:~ =!-r .n I 
I °1 I. I 1-[iJ 
E I." (Ii 

QUANTITY ® 
DISC. CODE 

j 

NET 7.85 

COMPONENT MOUNTING- BNC RECEPTACLE TO 
BNC PLUG WITH BINDING POSTS 

CONN. } BNC Receptacle Jack, 
1 st. END UG290A/U. 
CENTER: Banana jack binding 

posts with solder turret 
terminals. Red and Black. 

CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 3233 D~~~~I:~~ ® NET 10.85 

SEC. 2100 • CONNECTORS 

SHIELDED "BLACK BOXES" 
SIZE "B" 

COMPONENT MOUNTING - BNC RECEPTACLE "T" 

CONN: } BNC Receptacle Jack, 
1st. END UG290A/U. 
CENTER: BNC Receptacle Jack, 

UG290A/U. 
CONN: } BNC Receptacle Jack, 
2nd END UG290A/U. 

MODEL 3232 

COMPONENT MOUNTING
ISOLATED BNC RECEPTACLE BOTH ENDS 

corm: } Isolated BNC 
1st END Receptacle Jack 
CONN: } Isolated BNC 
2nd END Receptacle Jack 

MODEL 3239 D~~~~I:6~ ® NET 13.85 

EMPTY - SHIELDED "BLACK BOX" 

MODEL 2417 
FINISH: Blue Baked 

Enamel. 
Includes cover with 
part number on 
cover and four 
cover screws. 

MODEL 2428 
FINISH: None 
Includes unmarked 
cover and four 
cover screws, 

MODEL 2417 
MODEL 2428 QUANTITY ® 

DISC. CODE 

SIZE "B" 

NET 1.50 

LARGER COVER PLATE FOR MOUNTING 
SIZE "B" BOXES • -, r.l50DIA. 

,..;--r-_--=.::..::...._----1_,,---',-;(' I / 4 MTG. HOLES 

1740 
This larger plate, when 
attached to the box, pro· 
vides flanges for mount
ing. 

•• [1 
L:L~.O"'=9-::-"--:::D-:-:,A"..: ""'HOO-·L-=-E-W--"T"--H-.O:!J55 DEEP 

X .166 DIA. COUNTERBORE 

MODEL 3719 (plate only) 

MATERIAL: .080 Alumi
num #6061·T6, clear an
odized per M I L·A·B625A. 

QUANTITY ® 
DISC. CODE NET .85 

SHIELDED "BLACK BOXES" CONTINUED ~ 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
UHF RECEPTACLE BOTH ENDS 

CONN: } 
1 st END UHF Receptacle Jack. 

~~:~ND } UHF Receptacle Jack. 

MODEL 2412 QUANTITY ® 
DISC. CODE NET 7.85 

COMPONENT MOUNTING
UHF RECEPTACLE TO UHF PLUG 

CONN: } 1 st END UHF Receptacle Jack. 

CONN: } UHF Receptacle Plug. 
2nd END 

MODEL 2413 QUANTITY ® 
DISC. CODE NET 10.85 

COMPONENT MOUNTING-
UHF AND TYPE "N" RECEPTACLE "T" 

:. ~~:.;;·;·.~9X~$i· 
, " ", .'; .. 

~'- ':.~;;~, ,~i ,>':! ' 

.; ".~.,;:/ .. , x.:, .;:,:~~ ':: 

COMPONENT MOUNTING
TYPE UN" RECEPTACLE BOTH ENDS 

MODEL 2410 QUANTITY ® 
OISC. CODE NET 6.85 

COMPONENT MOUNTING-
TYPE "N" RECEPTACLE TO TYPE "N" PLUG 

1075 ' h=';:~~~ .Bl ~ 
CONN: } Type UN" Receptacle 1--1.51 --i 11 •. 1 

1st END Jack, UG58A/U. I 
CONN: I Type "N" Receptacle -/IIIt--H\Ii;e-- 1.". 
2nd END Plug. I l 

- ,I. 

MODEL 2411 

~' 
QUANTITY ® 

DISC. CODE NET 9.85 

COMPONENT MOUNTING - CROSS CONNECTIONS 

'i' 'j' rr' . __ J 1: 
, ' , I 

lH--.UJ 
i:J,;J i1;i 

MODEL 

2418 

CONNECTORS lOX" DIM Quantity NET CONN: 4 each BNC Receptacle Jacks, 
• Disc. Code UG290A/U. 

2419 

J(3a)ckUsH. F Receptacle .65 tp;;:. 10.85 
\01 QUANTITY ® 

~~c~~~'(,~~~A~'(,~eptacle .75 A 9.50 MODEL 3234 DISC. CODE NET 11.75 
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,POMONA ELECTRONICS 

COMPONENT MOUNTlNG-
TYPE "C" RECEPTACLE TO TYPE "C" PLUG 

CONN: } Type "c" Receptacle 
1st END Jack, UG568/U, 
CONN: } Type "c" Receptacle 
2nd END Plug, . 

MODEL 2415 QUANTITY ® 
DISC, CODE NET 11.75 

COMPONENT MOUNTlNG
GR-874 CONNECTOR BOTH ENDS 

MODEL 2416 QUANTITY ® 
DISC, CODE NET 24.75 

COMPONENT MOUNTING - UHF RECEPTACLE 
TO UHF PLUG WITH BINDING POSTS 

.. ~----~ 
'"~~ ~ 
L--l-+-~ 

f~~WD } UHF Receptacle Jack, 

CENTER: Banana jack binding 
posts with solder turret 
terminals, Red and Black, 

~~dN~i.D} UHF Receptacle Plug. 

MODEL 2422 D~~~~1'6~ ® NET 13.85 

SEC. 2100 • CONNECTORS 

SHIELDED HBLACK BOXES" 
SIZE "B" 

COMPONENT MOUNTING-
BNC RECEPTACLE TO TYPE "N" PLUG 

CONN: } BNC Receptacle Jack, 
1St END UG290A/U. 

CONN: I Type "N" Receptacle 
2nd END Plug. 

MODEL 2420 QUANTITY ® 
DISC, CODE NET 9.85 

COMPONENT MOUNTING-
TYPE uN" RECEPTACLE TO BNC PLUG 

CONN: } Type "N" R·eceptacle 
1st END Jack, UG58A/U. 
CONN: } BNC Receptacle Plug, 
2nd END UGl104A/U. 

MODEL 2421 QUANTITY r:A:
DISC, CODE 'CI NET 7.85 

COMPONENT MOUNTING TYPE uN" RECEPTACLE 
TO TYPE uN" PLUG WITH BINDING POSTS 

CONN: } Type uN" Receptacle 
1st END Jack, UG5BA/U, 
CENTER: Banana jack binding 

posts with solder turret 
terminals. Red and Black, 

CONN: } Type uN" Receptacle 
2nd END Plug, 

MODEL 2423 QUANTITY ® 
DISC, CODE NET 12.85 

SHIELDED "BLACK BOXES" CONTINUED ~ 
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POMONA ELECTRONICSl 

A NEW Series of LARGER shielded "BLACK BOXES." 

These larger boxes are excellent for compact packaging of volt· 
age dividers, isolation networks and many other applications. 

APPLICABLE SPECIFICATIONS: (All Models) 
Operating Temp.: -55'C to + 150'C. 
Working Voltage: 500 Peak. 
Noise Rejection: Greater than 70DB 

MODEL CONN. 
1st END 

BNC 
Receptacle 

Jack 
UG290A/U 

MODEL 2902 

BNC 
Receptacle 

Jack 
UG290A/U 

MODEL 2903 

TYPE UN" 
Recepta.cle 

Jack 
UG58A/U 

MODEL 2904 

TYPE UN" 
Receptacle 

Jack 
UG58A/U 

MODEL 2905 

NONE 

MODEL 2901 

MODEL SEE 2901 NONE 
2906 

CONN. 
2nd END 

BNC 
Receptacle 

Jack 
UG290A/U 

BNC 
Receptacle 

Plug 
UGl104A/U 

TYPE UN" 
Receptacle 

Jack 
UG58A/U 

TYPE UN" 
Receptacle 

Plug 

NONE 

NONE 

FEATURES: 

MODEL 2903 

(Shown 2/3 
actual size) 

• SHIELDED HOUSING; Die Cast Aluminum Alloy #A380 
FINISH: BLUE baked enamel per Federal Standard 595 ' 
#25109 over phosphoric etch per MIL·C·15328A. 

• COVER: .080 Thick Aluminum #6061·T6 with ciear anodized 
finish per MIL·A·8625A. 

• 8 ea. #4·40 x 1,4" screws secure cover for proper shielding. 
• Solder turret terminals for permanent noise free connection of 

components. 
• 2 flanges for easy mounting of box. 

NET 

9.85 

NET 

QUANTITY 
NET DISC. CODE 

@ 9.85 

QUANTITY 
DISC. CODE NET 

® 12.85 

1.71 

." 11.50 QUANTITY 
DISC. CODE NET 1-1 , ® , , 

2.63 
, 5.85 , 

1.75 , 
I 

• ! .. --

Same as Model 2901 QUANTITY 
NET except box is unpainted 

DISC. CODE 

and cover is unmarked. ® 5.85 
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POMONA ELECTRONICS 

Another new series of shielded "Black Boxes." These boxes fill 
the need between the size "B" and "C" boxes. These boxes are 
excellent for compact packaging of voltage dividers, isolation 
networks and many other applications. 
APPLICABLE SPECIFICATIONS: (All Models) 
Operating Temp.: -55'C to + 150'C. 
Working Voltage: 500 Peak. 
Noise Rejection: Greater than 700B 
FEATURES: 
• SHIELDED HOUSIN.G: Die Cast Aluminum, Alloy #A380, 

FINISH: BLUE baked enamel per Federal Standard 595 
#25109 over phosphoric etch per MIL·C·15328A. 

• COVER: .063 Thick Aluminum #6061·T6 with clear 
anodized finish per MIL·A·8625A. 

• 4 ea. #4·40 x %" screws secure cover for proper shielding. 
• Solder turret terminals for permanent noise free connection 

of components. 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 
None 

MODEL 3602 

MODEL 3603 

MODEL 3601 

CONN: 
2nd End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
2nd End 

BNC 
Receptacle 

Plug 
UGl104A/U 

CONN: 
2nd End 

None 

MODEL 3606 

Id:----~I 
'~-e ____ ~-... 

FINISH: Blue Baked Enamel. Includes 
cover with part number on cover 

FINISH: None. Includes unmarked 
cover and four cover screws. 

and four cover screws. 

SEC. 2100 • CONNECTORS 

. 'SHIELDED "BLACK BOXES" 
. SIZE "D" 

MODEL 3603 (Shown 2/3 actual size) 

1 '72~3,001'72r . r'::: ~ 
I r:4;~~es I 111.50 jl 
' ~ I I · ..... ·1·-:- ----- .. , I- - - - .. - -""I 

, I 1 2 • 26 Ii 'I 

I 2.6

1

3 i __ ~ 
2.31 I L 

~ :--------1 . -_em_- - _____ .J 

QUANTITY fA' 
DISC. CODE 'CJ NET 8.85 

- .72 ~~.OO '1.84 r 
I r4"~~les. t 

~L71 ~ .13' 

1. 50 

r- 2 • 26 Ii 

I 

I 
2.63 

1 

.---.~. c: ~ :.-_-_-_ ~ , I 
, I 
I I , , 
'. , 
i I , , 
, I 

:. - ------l - __ • - ,. ______ oJ 

QUANTITY fA' 
DISC. CODE 'CJ NET 9.85 

r- 3
•

OO -I Ir--- 2.75 -
, 

FL71 ·l 
1.50 II 

~#4-40 
4 Holes 

QUANTITY ® 
DISC. CODE NET 3.85 

SHIELDED "BLACK BOXES" CONTINUED ~ 
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PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SHiElDED "BlACK BOXES" 
WITH CARD GUIDES 

Aluminum boxes, slotted to accept Kt 
circuit boards and shielding dividers. 
Excellent for packaging electronic cir
cuitry. Boxes have removable top and 
bottom covers. Useable inside space: 
4" x 2" X Ph". 

APPLICABLE SPECIFICATIONS: 
(All Models) 

Operating Temp.: -55°C to +150°C. 
Working Voltage: 500 Peak. 
Noise Rejection: Greater than 70DB 

FEATURES: 
• SHIELDED HOUSING: Extruded Alum

inum, Alloy #6061-T6. FINISH: BLUE 
baked enamel per Federal Standard 
595 #25109 over phosphoric etch 
per MIL-C-1532SA. 

• COVERS: Top and bottom, .OSO thick 
Aluminum #6061-T6 with clear ano· 
dized Finish per MIL-A-S625A. 

• COVER SCREWS: 16 EA #4-40x14" 
screws secure top and bottom cover 
for proper shielding. 

• Solder turret terminals for permanent 
noise free connection of components. 

CONN: 
1st End 

BNe 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 

Isoloted BNe . 
Receptacle 

Jack 

CONN: 
1st End 

BNe 
Receptacle 

Jack 
UG290A/U 

CONN: 
2nd End 

BNe 
Receptacle 

Jack 
UG290A/U QUANTITY fA:. 

MODEL 3302 DISC. CODE '!:Y NET 10.85 

QUANTITY ® 
MODEL 3307 DISC. CODE NET 19.95 

MODEL 3303 Dg~~~~~~ ® NET 11.85 
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POMONA ELECTRONICS 

Type uN" 
Receptacle 

Jack 
UG58A/U 

Type uN" 
Receptacle 

Jack 
UG58A/U 

CONN: 
1st End 
None 

Type uN" 
Receptacle 

Plug 

CONN: 
2nd End 

None 

MODEL 3301 MODEL 3306 
FINISH: Blue Baked Enamel. Includes 
top and bottom covers with part 
number on one and 16 cover screws. 

FINISH: None. Includes 
unmarked top and bottom covers 
with 16 cover screws. 

CIRCUIT MOUNTING BOARDS 
Two sizes of various types of punched and blank circuit 
boards for rapid assembly of components. Pre·cut to the 
proper size. Boards slide easily into the box card guides. All 
boards are '/,." thick. 

• Boards 1.50 x 2.39 used laterally. • Boards 1.50 x 3.90 used lengthwise • 

~"X". 
.200 11 I" /,062 DIA. HOLES I "XU =h r r.Q421J1A. HOL~ 

.~ ... +¥ .. -H .... -H- .... pa-.!{~ ................... 
+-H-+-H-++++++ ,-....................... 
++++++ ...... ++ .. • 00 gg~ggggggggg 

L50 

L 
++++++++-+--+-+-+- L50 ::::::::::::::::::::::: -+--+-++-+-+++-+--+-+-+- L HHHHHHHHHHiH -+--+-++++-+-+-+--+-++ 
-+--+-++-+-+++-+-+++ 

BOARD A 

QUANTITY ® 
DISC. CODE 

QUANTITY ® 
DISC. CODE 

BOARD B 

SHIELDING DIVIDERS 
Two sizes of Aluminum dividers for 
dividing the box into shielded 
compartments. MATERIAL: .063 
Aluminum, clear anodized per 
MIL·A·8625A. 
• Divider 1.50 x 2.39 used 

laterally. 
• Divider 1.50 x 3.90 used 

lengthwise. 

MODEL "X" DIM. NET 

3327 2.39 .85 
3334 3.90 1.10 

SEC. 2100 • CONNECTORS 

SHIELDED "BLACK BOXES" 
WITH CARD GUIDES - 11/2" DEEP 

BRD. 

A 

A 

A 

A 

A 

B 

A 

A 

A 

B 

.74 r 4.13------j'4_40 .74 ~ ::::11 
16 Holes Ii 11 

~-~~ 

QUANTITY ® 
MODEL 3304 DISC. CODE NET 11.85 

MODEL 3305 D~~~~~6~ ® NET 14.85 

1.66 
1.50 

,t--t---=F 3.74 I ~- --I-
~'~'~'1~~~2·~1·3~~~~I __ ·_w ___ 2·LI"_~ ~~~--~L-1 ~ __ --l 

NO. OF 
MODEL HOLES 

3321 12 x 7 

3322 NONE 

3323 12 x 7 

3324 NONE 

3325 12 x 7 

3326 24x 15 

3330 19 x 7 

3331 19 x 7 

3332 19 x 7 

3333 38 x 15 

QUANTITY ® 
DISC. COOE NET 6.85 

"X" DIM. MATERIAL NET 

2.39 Paper·Epoxy (PEE) .50 
2.39 Paper·Epoxy (PEE) .35 
2.39 Glass·Epoxy (GEE) .65 
2.39 Glass-Epoxy (GEE) .45 

2.39 Glass·Epoxy (GEE) 
COP. CLAD 1 Side .75 

2.39 Glass-Epoxy (GEE) .85 
3.90 Paper·Epoxy (PEE) .65 
3.90 Glass.Epoxy (GEE) .85 

3.90 Glass·Epoxy (GEE) 
COP. ~LAD 1 Side 1.35 

3.90 Glass·Epoxy (GEE) 1.10 

LARGER BOTTOM PLATE FOR MOUNTING 

MODEL 3328 (Plate only) 

.201 Dia. 
4 Mtq. 
HQles This larger plate, when at· 

tached to the box, provides 
flanges for mounting. 
MATERIAL: .OBO Aluminum 
#6061· T6, clear anodized per 
M I L·A·8625A. 

D~~~~~6~ ® NET 1.25 
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POMONA ELECTRONICS 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN: 
1st End 
None 

CONN: 
2nd End 

BNC 
Receptacle 

Jack 
UG290A/U 

CONN. 
2nd End 

BNC 
Receptacle 

Plug. 
UGll04A/U 

CONN: 
. 2nd End 

None 

QUANTITY ® . MODEL 3312 DISC. CODE NET 12.85 

MODEL 3313 D~~~~~6~® NET 13.85 

MODEL 3311 & 3742 
FINISH: Blue baked enamel. Includes top 
and bottom cover with part no. on one. 

BOARD 

A 

3.00 

.2001 .062~r~ j .. 000000000 

• 000000.00"00 
000000000000 

000000000000 

0000000000"00 

OOOQOOOOOOoo 

Al~O.O:::::::::: 000000000000 

000000000000 

OOOOOOOQOOOO 

000000000000 

OOOOOOOQOOOO 

000000000000 

000000000000 

•• 0.0000.00000000.0 
.eo .......... ooo .... .. 

.00 iiilllllll"'liiilll 
Al m~iiiigggi~~1g ...................... 

......... u ............ . .................... .................... .................... ..................... ...................... ..................... .................... .................... .................... 
••••••••••••••••••• 0 

BOARD 
B 

3" BOX SHIELDING DIVIDERS 
Two sizes of Aluminum dividers for 
dividing the box into shielded compart
ments. MATERIAL: .063 Aluminum, 
clear anodized per MIL-A·8625A. 
• Divider 3.00 x 2.39 used laterally~ 
• Divider 3.00 x 3.90 used lengthwise. 

MODEL uX" DIM. NET 

JLL4 40 
.063 2 -HOLES QUANTITY ® 

DISC. CODE 

3558 2.39 1.10 
3559 3.90 1.35 

MODEL 3316 & 3743 
FINISH: None. Unmarked covers. 

QUANTITY ® 
DISC. CODE 

3" AND 6" BOX CIRCUIT MOUNTING BOARDS 
Various sizes and types of punched and blank circuit boards 
for rapid assembly of components. Pre·cut to the proper 
size. Boards slide easily into the box card guides. All boards 
are X6" th ick. 
• Boards 3.00 & 6.00 x 3_29 used laterally. 
• Boards 3.00 & 6.00 x 3.90 used lengthwise. 

QUANTITY ® 
DISC. CODE 
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POMONA ELECTRONICS 

COMPONENT MOUNTING
OSM(' RECEPTACLE BOTH ENDS 

CONN: } 1st END OSM Receptacle Jack. 

CONN:} R I J k 2nd END OSM eceptac e ac . 

MODEL 2399 Df§~~~B6~ ® NET 17.95 

COMPONENT MOUNTING
TNC RECEPTACLE BOTH ENDS 

CONN: } 1st END TNC Receptacle Jacll. 

~::~ND } TNC Receptacle Jack. 

MODEL 2396 QUANTITY ® 
DISC. CODE NET 7.85 

SEC. 2100 • CONNECTORS 

SHIELDED "BLACK BOXES" 

COMPONENT MOUNTING
OSM* RECEPTACLE TO OSM* PLUG 

IF, '.1' L r··· ] .laC 2.25 =:],50 1 I 

CONN' } 0 ~----'-I ---'-:1 l R I 
1st END OSM Receptacle Jack. I l.ll ~ 

~~dN~~D } OSM Receptacle Plug. I 

MODEL 2398 

COMPONENT MOUNTING
TNC RECEPTACLE TO TNC PLUG 

CONN: } 1St END TNC Receptacle Jack. 

~::~ND } TNC Receptacle Plug. 

MODEL 2395 
QUANTITY f'j;;I 

DISC. CODE 'CJ NET 9.50 

COMPONENT MOUNTING - CROSS CONNECTIONS 

MODEL 2424 

MODEL CONNECTION CONNECTION 0 Quantity NET 2425 2427 A. BAND C Disc. Code -

2424 BNC Receptacle Jack. BNC Receptacle Jack, (Aj 11.75 UG290A/U. UG290A/U. 

2425 Type "N" Receptacle Type "N" Receptacle ® 11.75 ·--jrL-~ ~--frL.·-' Jack, UG5BA/U. Jack, UG5BA/U. 

BNC Receptacle Jack, BNC Receptacle Plug, @ ~ ~ 2424. cr...t- ....-.t7\ 2426. 
2426 12.85 1- -f~ ~ :r' UG290A/U. UGl104A/U. 

L_-11;-_..J 2425 L_-tI{ __ -J 
2427 

2427 Type "N" Receptacle Type "N" Receptacle ® 12.85 Jack, UG5BA/U. Plug. 
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POMONA ELECTRONICS 

POMONA BANANA PLUG 
PATCH CORDS 

Tough thermoplastic· insulation molds the 
plug and leads into a strong moisture re
sistant integral unit. Excellent for computer 
board and test equipment applications. 
Used by leading industries in applications 
where extreme reliability is of prime 
importance. 

FEATURES SPECIFICATIONS 

• One piece beryllium copper heat 
treated spring for maximum long 
life. 

• Fits standard 0.166 dia. banana 
jacks. 

• Contact resistance less than 0.001 
ohms per banana plug. . 

• Operating Temp.: -O°C to + 105°C; 
• Rounded spring design results in 

maximum contact area. 

• Spring, beryllium copper alloy 170 
per QQ-C-533. 

• Plug body, brass per QQ-B-626, 
Comp.22. 

• Wire, 18 AWG, stranding 65 x 36 T.C. 

III Insulation, polyvinyl .144" O.D. 
• Extra flexible polyvinyl inSUlation 

used on all leads .. • Nickel plated per QQ-N·290, Class 2. 
• Ratings: 15 A. Cont., 30 A. Int. 

10,000 W.V.D.C. 

MODEL LENGTH 
B·4 4" 
B-8 S" 
8-12 12" 
B·1S IS" 
B·24 24" 
B·36 36" 
B·48 48" 
B·60 60" 

MODEL LENGTH 
HB·4 4" 
HB·S S" 
HB·12 12" 
HB·IS IS" 
HB·24 24" 
HB·36 36" 
HB·48 48" 
HB-60 60" 

. MODEL LENGTH 
1440·4 4" 
1440·S S" 
1440·12 12" 
1440·18 18" 
1440·24 24" 
1440·36 36" 
1440·48 48" 
1440·60 60" 

NET 
1.50 
1.50 
1.50 
1.50 
1.50 

·1.50 
1.55 
1.60 

NET 
1.S5 
I.S5 
I.S5 
1.S5 
1.S5 
1.S5 
1.90 
1.95 

NET 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.30 
1.35 

STACK·UP BANANA PLUG PATCH CORD 

L 

Multiple stacking feature accommodates the most complex stacking; keeps circuitry neater. 
Greatly simplifies circuit connections and changes. Reliable solder·bonded connections with· 
stand pull test in excess of 50 Ibs. Banana plugs both ends. 
COLORS: Black, Brown, Red, Orange, Vellow, Green, Blue, Violet, Gray, White. 

MODEL B (Specify Color) 
QUANTITY ® * 

DISC. CODE 

EXTENSION STACKING BANANA PLUG PATCH CORD 

Dual purpose. Insulates all hot leads when used as an extension cord. Endless extension 
couplings possible with any banana plug patch cord. Provides vertical stacking from any 
iack. Reliable solder·bonded connections withstand pull test in excess of 50 Ibs. Ba· 
nana plugs both ends. 
COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White. 

MODEL HB (Specify Color) Dg~~~g6~ ® * 
HORIZONTAL STACKING BANANA PLUG PATCH CORD 

Ideal as an interconnecting lead between power supplies; test equipment, etc. 
Horizontal stacking feature. Banana plugs on both ends. 
COLORS: Black, Brown, Red, Orange, Vellow, Green, Blue, Violet, Gray, White. 

MODEL 1440 (Specify Color) Dg~~~g6~ ® * 

SIDE 

CONNECTION 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 
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SEC. 2100 • CONNECTORS 

POMONA ELECTRONICS ,PATCH CORP.s, BANANA PLUGS 

MODEL LENGTH 
2864-4 4" 
2864·8 8" 
2864·12 12" 
2864-18 18" 
2864·24 24" 
2864·36 36" 
2864·48 48" 
2864·60 60" 

NET 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.55 
1.60 

.l71 D1a. 
Vertical 
Stack-up 

.25 

STACK·UP RIGHT ANGLE BANANA PLUG PATCH CORD 

Vertical Stacking feature allows endless circuit connections and 
the right angle design keeps wires close to the chassis. An 
oversize shoulder allows easy connect and disconnect. 
BANANA PLUGS: Spring, one piece beryllium copper, heat 

treated, nickel plated. Tough thermoplastic molded to plug 
body and wire. 

WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation, .144" 0.0. 

OPERATING TEMP.: -DoC to +105°C. 
RATED: 15 A. Cant., 30 A. Int. 10,000 W.V.D.C. 
COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, 

Gray, White. 

·1 

MODEL 2864 (Specify Color) QUANTITY DISC. CODE ® * 

RIGHT ANGLE BANANA PLUG PATCH CORD 

MODEL LENGTH 
2700·4 4" 
2700·8 8" 
2700·12 12" 
2700·18 18" 

NET 
1.25 
1.25 
1.25 
1.25 

ed for use where vertical space is limited. Right angle plug features 
concave ribbed top and oversize shoulder for ease of connect and discon
nect in tight places. 
BANANA PLUGS: Spring, one piece beryllium copper, heat treated, nickel 

plated. Tough thermoplastic molded to plug body and wire. 

~, 
~.83~ 2700·24 24" 1.25 

2700·36 36" 1.25 
2700·48 48" 1.30 
2700·60 60" 1.35 

WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, 
.144" 0.0, 

OPERATING TEMP.: -DoC to +105°C. 
RATED: 15 A, Cant., 30 A. Int. 10,000 W.V.D.C. 
COLORS: Black, Red 'n 

,33 Dia. - U 1.34 

.18 -+ I MODEL 2700 (Specify Color) QUANTITY DISC, CODE ® * 

MODEL 
1985·4 
1985·8 
1985·12 
1985·18 
1985·24 
1985·36 
1985·48 
1985·60 

LENGTH 
4" 
8" 

12" 
,18" 
24" 
36" 
48" 
60" 

NET 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.30 
1.35 

BANANA PLUG PATCH CORD 

.--------------------L--------------------~ 

Excellent for general dab work. Permits interconnection between test instruments, 
etc. Banana plugs both ends. 

COLORS: Black, Brown, Red, Orange, Yellow, Green, Blue, Violet, Gray, White, 

MODEL 1985 (Specify Color) QUANTITY DISC. CODE ® * L .44 Dia. 

RETRACTILE (COILED) PATCH CORD- WITH STACK·UP BANANA PLUGS 

I • 
Permits the use of one size patch cord in place of many various lengths. 
BANANA PLUGS: Spring, one piece beryllium copper heat treated, nickel 
plated. Tough thermoplastic molded to body and wfre, WIRE: 20 AWG, 

Stranding 41 x 36 tinned copper, rubber insulation .145" 
0.0. RATED: 4 A. Cont., 10 A Int./5000 WVDC. OPERATING 
TEMP.: -20'C to +60°C. COLOR: Black, Red. 

MODEL 2484·36 (Specify Color) QUANTITY DISC. CODE ® 
eem/1971 See YELLOW SECTION for Local Offices, Phones 
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MODEL LENGTH 

P-4 4" 
P·8 8" 
P·12 12" 
P-18 18" 
P-24 24" 
P-36 36" 
P-48 48" 
P-60 60" 

MODEL P 

NET 

1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.80 
1.85 

PIN TIP VERTICAL STACKING PATCH CORD 

A must in circuit designing and testing, 
with instruments that utilize tip jacks. 
PIN TIP: .080 dia., ]12" long, brass, gold 
flashed. 

[ 1.

3B3 WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra 
flexible polyvinyl insulation .087" 0.0. • BB J' 50 
RATED: 5 A. Cant., 10 A. Int. 69 

(Specify Color) 

*QUANTITY ® 
TIP JACK, STACK-UP: Beryllium copper, 
gold flashed. Accepts .080 dia. pin. 

5000 WVOC .OB7 Dia.~. . --1 ,.... ~ OPERATING TEMP.: -O°C to +105°C. 
COLORS: Black, Brown, Red, Orange, e::e====*= STACK·UP 

Yellow, Green, Blue, Violet, Gray, White. • ~6 Dia. . .-~8g05ia. 
DISC. CODE 

MODEL LENGTH NET 

1727-4 4" 1.85 
1727:8 8" 1.85 
1727-12 12" 1.85 
1727-18 18" 1.85 
1727-24 24" 1.85 
1727-36 36" 1.85 
1727·48 48" 1.90 
1727-60 60" 1.95 

MODEL 1727 
(Specify Color) 

* QUANTITY ® 
DISC. CODE 

MODEL LENGTH NET 

1990·4 4" 1.10 
1990·8 8" 1.10 
1990·12 12" 1.10 
1990-18 18" 1.10 
1990·24 24" 1.10 
1990·36 36" 1.10 
1990-48 48" 1.15 
1990·60 60" 1.20 

MODEL 1990 
(Specify Color) 

MODEL 
PT063·4 PT080·4 PM080·4 
PT063-B PTOBO-B PMOBO·8 
PT063-12 PT080·12 PM080-12 
PT063-18 P8080-1B PMOSO-IS 
PT063-24 PTOSO·24 PMOSO-24 
PT063-36 PTOSO·36 PMOSO-36 
PT063-48 PTOSO·48 PMOSO·48 
PT063-60 PTOSO-GO PM080-60 

PIN TIP EXTENSION STACKING PATCH CORD 
~~:\;;;r 

Dual purpose, insulates exposed leads 
when used as an extension cord. Endless 
extension coupling possible. Also pro
vides stacking from .080 jack. 
PIN TIP: .080 dia.,'12" long, brass, gold 
flashed. 
TIP JACK: Beryllium copper, gold flashed. 
Accepts .080 dia. pin. 

Heavy Duty patch cord. Excellent for 
general lab work. Permits Interconnec
tion between test instruments that uti· 
lize tip jacks. 
PIN TIP: .080 dia., '12" long, brass, 
nickel plated. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra 
flexible polyvinyl insulation .144" 0.0. 

LENGTH NET 
4" .85 
8" .85 

12" .85 
18" .S5 
24" .S5 
36" .85 
4S" .90 
60" .95 

PIN TIP: Brass, gold 
flashed. 
WIRE: 22 AWG, 
Strand. 19 x 34 T.C. 
Insulation, polyvinyl 
.064" 0.0. 
RATED: 3 A. Cant., 
7.S A. Int. 

flexible polyvinyl insulation .087" 0.0. 1 . 50 
WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra f, 1. 25 ~ 
RATED: SA. Cant., 10 A. Int. ±_ 001 
5,000 W.V.O.C. - 72 t r- 080 Dia_ 
OPERATING TEMP.: -O°C to +1OsoC. I I 
COLORS: Black, Brown, Red, Orange, I 
Yellow, Green, Blue, Violet, Gray, White. ~I .41 

I 

PIN TIP PATCH CORD L ________________ ~~ 

RATEO: 5 A. Cant., 10 A. Int. 
10,000 W.V.O.C. .44 

Dia. 
OPERATING TEMP.: -DoC to +10SoC. 
COLORS: Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. .38 

---1J;;;;;;;;;;;;;;;;;;;;;;;;!~= ===_;:.Dia. 

* QUANTITY DISC. CODE ® 1 I 

PIN TIP PATCH CORD 
L 

51 III 
MODEL PT 063 - PIN .063 DIA. X 7 /16~' LONG 

577 01 P 
MODEL PT 080 - PIN .080 DIA. ·x 'i>" LONG 

COLORS: PT063 and PM080-Red and 
Black only. 

1,000 W.V.D.C. 
OPERATING TEMP.: 
-DoC to + 105°C. 

PT080 - Black, Brown, Red, Orange, 
Yellow, Green, Blue, Violet, Gray, White. 

MODEL PT & PM 
(Specify Color) 

MODEL LENGTH NET 

1126-4 4" 1.75 
1126-8 8" 1,75 
1126-12 12" 1.75 
1126-18 18" 1.75 
1126-24 24" 1.75 
1126·36 36" 1.75 
1126-48 48" 1.80 
1126-60 60" 1.85 

MODEL 1126 
(Specify Color) 

911 

*QUANTITY ® 
DISC. CODE 

MODEL PM 080 - PI N .080 DIA. X 'A" 
Small body style permits usage in equip· 
ment having receptacles spaced closely 
together. Three models shown. 

LONG T 1-%-1 

BANANA PLUG TO PIN TIP STACK-UP PATCH CORD 
Adapts to equipment using banana jacks and pin jacks. Banana plug and pin tip allow vertical stack·up. 

BANANA PLUG: Spring, one piece 
beryllium copper, heat treated, 
nickel plated. 
PIN TIP: .080 dia. ]/z" long, 
brass, gold flashed. 

*QUANTITY ® 
DISC. CODE 

TIP JACK, $TACK-UP: Beryl· 
lium copper, gold flashed. 
Accepts .080 Oia. pin. 
WIRE: 20 AWG, Strand. 
41 x 36 T.C. Extra flexible 

polyvinyl insulation .087" 0.0. 
RATED: 5 A'. Cont., 10 A. Int. 
5,000 W.V.D.C. 
OPERATING TEMP.: -DoC to +105°C. 
COLORS: Black, Red. 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 
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SEC. 2100 • CONNECTORS 

POMONA ELECTRONICS JUMPERS -' 
LOW THERMAL. E.M.F. • 

TELLURIUM 

COPPER LEADS 

FOR PRECISION MEASUREMENTS 

POMONA ELECTRONICS has advanced the state of the 
art in measurements where Thermoelectric Effects 
are significant sources of error. Comparators designed 
for use with the Kelvin-Varley voltage divider and 
microvolt leads were tested with Primary Standards 
Laboratory equipment. 

12 gauge COPPER wire minimize thermoelectric 
effects-an absolute necessity for low voltage, high 
precision measurements. 

LOW RESISTANCE-12 gauge multi-stranded 
COPPER wire results in extremely low cable resist
ance. Spade lugs plated with 50 micro inches gold 
for minimum contact resistance and minimum 
thermal EMF when using copper binding posts. 
(Less than 0.01 p.v/CO). 

Thermoelectric voltages were not detected until the 
. most sensitive galvanometer range was used. 

THERMOELECTRIC PROPERTIES-Tellurium copper 
gold plated spade lugs cold-staked to multi-stranded 

MODEL LENGTH 

1756·24 24" 
1756·48 48" 

MODEL 1756 
(Specify Length) 

* QUANTITY ® 
DISC. CODE 

NET 9.85 

MODEL LENGTH 

1693·12 12" 
1693·18 18" 
1693·24 24" 
16.93·36 36" 
1693·48 48" 
1693·60 60" 

TELLURIUM COPPER SPADE LUGS, SHIELDED LEAD 

.144" 0.0. 

~------------_______________ L _______________________________ ~ 

NET 

2.75 
2.75 
2.75 
2.75 
2.75 
2.75 

Designed for use with Kelvin Varley voltage dividers where extreme precision is required for low voltage measurements. 
Features guard shield to effectively reduce shunt resistance. Tough thermo-plastic molded to spade lug body, color; center 
conductor lug red, shield lug black. Tellurium copper heavy duty one piece machined spade lug gold plated per MIL-G-45204, 
Type II, Class I. Center conductor 12 AWG multi-stranded bare copper, shield lead wire, 18 AWG, stranded. Polyethylene 
primary insulation. Braided shield bare copper. Polyvinyl jacket, color black, per MIL-C-17C Type IIA. 

TELLURIUM COPPER SPADE LUG JUMPER , 
;;P.LLJ.Bt\Ld ktt .J ... &&.12. g t .. ;Os 

L.144" 0.0. 

~----------------------------L-~--------------------------~ 
Single conductor tellurium copper spade lug jumper used in applications where guard shield is not required. Tough thermo· 
plastic molded to spade lug body. Color matches wire. Tellurium Copper heavy duty one piece machined spade lug gold plated 
per MIL·G·45204. Type II, Class I. Conductor, 12 AWG multi·stranded bare copper. Insulation polyvinyl, 105°C, .144" 0.0. 

MODEL 1693 (Specify Color) ~UANTITY DISC. CODE ® COLORS: Black, Red, Green. 

* Various lengths may be aggregated for best quantity price. 
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POMONA ELECTRONICS "L:: ,,' ';';',:::: ::; ,MINI,.lEST CLIPS 
~ .. _"~ ~'~i'>:: ~~> 

A miniature test clip for making rapid and reliable tests. Plunger type action 
gives. fast positive contact. Conductor is gold plated beryllium copper. Nylon 
insulation molded directly onto clip and wire providing a strong, reliable 
integral unit. Clip is completely insulated to point of connection. 

FEATURES: 
• Plunger type action between thumb and two fingers. 
• Comfortable finger grip operation. 
• Positive connection that won't pop off. 
• No sharp teeth to damage or nick wires. 
• Beryllium copper conductor alloy 170 per QQ·C·533; 

gold plated per MIL·G·45204 Type II. 

~2'5Br::l C63 D10. 

.16 

."Ln; 1 ~ 
• Stainless steel spring. :r:J~ "I 
• Molded nylon insulator per MIL·P·20693. 

MODEL 
3780·8 
3780·12 
3780·24 
3780·36 
3780·48 
3780·60 

LENGTH NET 
8" .75 

12" .75 
24" .75 
36" .75 
48" .80 
60" .85 

MODEl 3780 (Specify Color) 
i 

MODEL LENGTH NET 
3781·8 8" 1.50 
3781·12 12" 1.50 
3781·18 18" 1.50 
3781·24 24" 1.50 
3781·36 36" 1.50 
3781·48 48" 1.55 
3,781·60 60" 1.60 

MODEl 3781 (Specify Color) 

MODEL 
3782·12 
3782·24 
3782·36 
3782·48 
3782·60 

LENGTH 
12" 
24" 
36" 
48" 
60" 

NET 
1.25 
1.25 
1.25 
1.30 
1.35 

MODEL 3782 (Specify Color) 

MODEL 
3783-12 
3783-24 
3783·36 
3783-48 
3783-60 

LENGTH 
12" 
24" 
36" 
48" 
60" 

NET 
1.25 
1.25 
1.25 
1.30 
1.35 

MODEL 3783 (Specify Color) 

MINI·TEST CLIP ONE END ONLY 

" D 
I~: ==========L===='I' 

Miniature Test Clip with wire connected one end 
only. No connector on opposite end allows can· 
nection of various components. Nylon insulation 
is molded directly onto clip and wire. 

QUANTITY DISC. CODE ® * 
MINI·TEST CLIP BOTH ENDS 

Miniature test clip on both ends for rapid inter· 
connection of test points. Connects quickly and 
gently to test points without damage from sharp 
teeth. 

QUANTITY DISC. CODE ® * 

L 

MINI·TEST CLIP: Beryllium copper gold plated hook tip. 
Nylon insulation molded directly onto clip and wire. 
WIRE: 22 AWG, stranded 105 x 42 T.C. Extra flexible poly· 
vinyl insulation .OS2" 0.0. 
OPERATING TEMP.: -2S"C. to +lOS"C. 
COLORS: Black, Red. 

MINI·TEST CLIP: Beryllium copper gold plated hook tip. 
Nylon insulation molded directly onto clip and wire. 
WIRE: 22 AWG, stranded 105 x 42 T.C. Extra flexible poly· 
vinyl insulation .OS2" 0.0. 
OPERATING TEMP.: -2S"C. to +lOS"C. 
COLORS: Black, Red. 

MINI·TEST CLIP TO STACKING BANANA PLUG 

Miniature Test Clip lead adapts to equipment us
ing standard ba'nana jacks. 
MINI-TEST CLIP: Beryllium copper gold plated 
hook tip. Nylon insulation molded directly onto 
clip and wire. 

QUANTITY DISC. CODE ® * 

L 
WIRE: 22 AWG, stranded 105 x 42 T.C. Extra flexible poly
vinyl insulation .OS2" 0.0. 
BANANA PLUG: Spring, one piece beryllium copper, heat 
treated, nickel plated. Tough Thermoplastic molded to plug 
body and wire. 
OPERATING TEMP.: -25°C. to + 105"C. 
COLORS: Black, Red. 

MINI·TEST CLIP TO .025 SQUARE PIN RECEPTACLE 

This miniature test clip lead has a .025 square 
pin receptacle which slides over .025 square pins. 
MINI-TEST CLIP: Beryllium copper gold plated 
hook tip. Nylon insulation molded directly onto 
clip and wire. 

QUANTITY DISC. CODE ® * 

L 
WIRE: 22 AWG, stranded lOS x 42 T.C. Extra flexible poly· 
vinyl insulation .052" 0.0. 
.025 PIN RECEPTACLE: Gold plated phosphor bronze contact. 
OPERATING TEMP.: -25°C. to +105"C. 
COLORS: Black, Red. 
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SEC. 2100 • CONNECTORS 

POMONA ELECTRONICS JUMPERS - CLIP LEADS 

MODEL LENGTH NET 
MG·B·4 4" .95 
MG·B·8 8" .95 
MG·B·12 12" .95 
MG·B·24 24" .95 
MG·B·36 36" .95 
MG·B·48 48" 1.00 
MG·B·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

1236-4 4" .95 
1236·8 8" .95 
1236·12 12~' .95 
1236·24 24" .95 
1236-36 36" .95 
1236-48 48" 1.00 
1236·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

1613·4 4" .95 
1613·8 8" .95 
1613·12 12" .95 
1613·24 24" .95 
1613·36 36" .95 
1613-48 48" 1.00 
1613·60 60" 1.05 

(Specify Color) 

MODEL LENGTH NET 

AL·B·4 4" 1.10 
AL·B·8 8" 1.10 
AL·B·12 12" 1.10 
AL·B·24 24" 1.10 
AL·B·36 36" 1.10 
AL·B·48 48" 1.15 
AL·B·60 60" 1.20 

(Specify Color) 

MODEL LENGTH NET 

1743·12 12" 1.25 
1743·24 24" 1.25 
1743·36 36" 1.25 
1743-48 48" 1.30 
1743·60 60" 1.35 
(Typical Dimensions 

spade lug) 

(Specify Color) 

MODEL 

1987·12 
1987·24 
1987·36 
1987·48 
1987·60 

LENGTH NET 

12" 1.25 
24" 1.25 
36" 1.25 
48" 1.30 
60" 1.35 

(Specify Color) 

MODEL 
1370·12 
137()'24 
137()'36 
137()'48 
1370·60 

LENGTH NET 
12" 1.25 
24" 1.25 
36" 1.25 
48" 1.30 
60" 1.35 

(Specify Color) 

MODEL 
1960·12 
1960·24 
1960·36 
1960-48 
1960·60 

LENGTH NET 
12" 1.25 
24" 1.25 
36" 1.25 
48" 1.30 
60" 1.35 

(Specify Color) 

~:::::::a INSULATED MINIGA~~~t CLIP LEAD -18 A~:&N '4 ~ 
~ ; 

QUANT:TY 
DISC. CODE 

@* 

QUANTITY 
DISC. CODE 

@* 

I' L 'I 
CLIP: Minigator. steel. cad plated. 
WIRf: 18 AWG. Strand. 65 x 36 T.C. Extra flexible 

polyvinyl insulation .144" 0.0. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
OPERATING TEMP.: -25°C to + 105°C. 
COLORS: Black. Red. 

INSULATED MINIGATOR CLIP LEAD-20 AWG 

CLIP: Minigator. steel. cad. plated. 
WIRE: 20 AWG. Strand. 41 x 36 T.C. Extra flexible 

polyvinyl insulation •. 087" 0.0. 

L-------------'~ 

INSULATOR: Red Vinyl with Red Wire. Black' on all other 
colors. 

OPERATING TEMP.: -25°C to + 105°C. 
COLORS: Black. Red. 

INSUltATED MICROGATOR CLIP LEAD-20 AWG 

~,: L -------------.~ .. -
QUANTITY 

DISC. CODE 

@* 
CLIP: Microgator. solid copper. 

WIRE: 20 AWG. Strand. 41 x 36 T.C. Extra flexible 
polyvinyl insulation •. 087" 0.0. 

INSULATOR: Red Vinyl with Red Wire. Black on all other 
colors. 

OPERATING TEMP.: _25°C to + 105°C. 
COLORS: Black. Red. 

INSULATED ALLIGATOR CLIP LEAD 

~I'---------L--------~'I 
D9~tNc!61YE CLIP: Alligator, steel, ca~ plated. 

WIRE: 18 AWG, Strand. $5 x 36 T.C. Extra flexible 
polyvinyl insulation .144" 0.0. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
OPERATI~lG TEMP.: -25°C to +105°C. 

@* 

QUANTITY 
DISC. CODE 

@* 

QUANTITY 
DISC. CODE 

@* 

QUANTiTY 
DISC. CODE 

@* 

@* 

COLORS: Black, Red. 

INSULATED SPADE LUG JUMPER 

Spade lug heavy duty machined one piece brass. 
Tough thermo· plastic molded to spade lug body. 
SPADE LUGS: 8rass XI' thick, nickel plated. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible 

polyvinyl insulation .144" 0.0. 

RATED: 15 A. Cant., 30 A Int. 10,000 W.V.O.C. 
OPERATING. TEMP.: -25°C to + 105°C. 
COLORS: Black, Red, Green, White. 

LATED SPADE LUG TO BANANA PLUG 

~----~--------------L-----------------------'I 

Spade lug, heavy duty machined one piece brass. Tough WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
thermo·plastic molded to spade lug and banana plug body. insulation .144" 0.0. 
SPADE LUG: Brass XI' thick, nickel plated. RATED: 15 A. Cant., 30 A. Int. 10,000 W.V.O.C. 
BANANA PLUG: Spring one piece beryllium copper heat OPERATING TEMP.: -25°C to +105°C. 

treated, nickel plated. COLORS: 8lack, Red 

INSULATED SPADE LUG TO STACKING BANANA PLUG 
~I 

Spade lug, heavy duty machined one piece brass. Tough 
thermo· plastic molded to spade lug and banana plug body. 
SPADE LUG: Brass XI' thick, ·nickel plated. 
BANANA PLUG: Spring o~e piece 'beryllium copper heat 

treated, nickel plnted. 

WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation .144" 0.0. 

RATED: 15 A. Cant .. 30 A. Int. 10,000 W.V.D.C. 
OPERATING TEMP.: -25°C to +105°C. 
CDLORS: Black, Red, Green, White. 

INSULtAT[D SPADE LUG TO ALLIGATOR CLIP 

I~----~~--~~---- L --------~--------~'I 
brass. Tough INSULATOR: Red vinyl wilh red wire. Black on all olher colors. 

WIRE: 18 AWG, Sirand. 65 x 36 T.C. Exira flexible polyvinyl 
insulation .144" O.D. 

OPERATING TEMP.: -25°C 10 + 105°C. 
COLORS: Black, Red 

* Various lengths may be aggregated for best quantity price. OTHER LENGTHS AVAILABLE TO ORDER 
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Vol.3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 
.. ,',," ~;~'};, ' ... , ... 

POMONA ELECTRONICS 
. :.:S',::,:'::': ,;f'f;::'~:C4tF! LEA.Q$::i 

[r;,M':'iiJ~.,,'~·;;~,;l~:;\:·:tW~:f·!§$~t'··. PR9!,. " 

MODEL LENGTH 
1166·4 4" 
1166·8 8" 
1166·12 12" 
1166·24 24" 
1::'66·36 36" 
1166·48 48" 
1166·60 60" 

NET 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.20 

ALLIGATOR CLIP TO STACKING BANANA PLUG 

,.1.------ L ------.".... -:. ·-'1 

Adapts to equipment using standard banana jacks. 
CLIP: Alligator, Steel, cadmium plated 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated. Tough thermoplastic 
molded to plug body and wire. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation .144" 0.0. 
OPERATING TEMP.: -25'C tp ,+105'C. ' 
COLORS: Black, Red. .,t .. 

MODEL 1166 (Specify Color) QUANTITY DISC. CODE ® * 

MODEL 
1959·4 
1959·8 
1959·12 
1959·24 
1959·36 
1959·48 
1959·60 

LENGTH NET 
4" 1.10 
8" 1.10 

12" 1.10 
24" 1.10 
36" 1.10 
48" 1.15 
60" 1.20 

ALLIGATOR CLIP LEAD TO BANANA PLUG 

I ,...------ L ------'1 

Adapts to equipment using standard banana jacks. 
CLIP: Alligator, Steel, cadmium plated 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated. Tough thermoplastic 
molded to plug body. 

INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl 
insulation .144" 0.0. 
OPERATING TEMP.: -25'C to +105'C. 
COLORS: Black, Red. 

MODEL 1959 (Specify Color) QUANTITY DISC. CODE ® * 

MODEL 
3220-4 
3220·8 
3220·12 
3220·24 
3220·36 
3220·48 
3220·60 

LENGTH NET 
4" 1.00 
8" 1.00 

12" 1.00 
24" 1.00 
36" 1.00 
48" 1.05 
60" 1.10 

MINIGATOR CLIP TO STACKING BANANA PLUG 

I. L -----------1 
Adapts to equipment using standard banana jacks. 
CLIP: Minigator, Steel, cadmium plated. 
BANANA PLUG: Spring, one piece beryllium copper, 

heat treated, nickel plated. Tough thermoplastic 
molded to plug body and wire. 

. INSULATOR: Red vinyl with red wire. Black on all other colors. 
WIRE: 20 AWG, Strand. 41 x 36 T.C. Extra flexible polyvinyl 
insulation .087" 0.0. 
OPERATING TEMP.: -25'C to +105°C. 
COLORS: Black, Red. 

MODEL 3220 (Specify Color) QUANTITY DISC. CODE ® * 
TEST PROBE TO BANANA JACK 

NEEDLE TIP PROBE TO BANANA JACK 

.------------5-1/2" -------------i 3/8 J r 
~~~~~I___:H=-- . 

058 
~D2iza~.~M~O~D~E~L~17~0~5~B~la~c~k~~~~~~~~~~®~A~·~~~~~~1---~~166 D' 

NET 1 75 ·r:-~a. 
MODEL 1705·2 Red QUANTITY DISC. CODE • 

* Various lengths may be aggregated for best quantity price. 

Banana jack in handle con· 
nected to tip. Permits use of 
standard banana plugs for 
circuit testing as a test prod. 
Heavy duty insulated handle 
molded to banana jack and 
tip. 
PIN TIP: .080 dia. x 1f2" 

long, brass nickel plated. 

BANANA JACK: .166 dia. 
Brass nickel plated. Ac· 
cepts standard banana 
plug. 

Sharp replaceable needle 
tip allows testing of encap· 
sulated circuits. Banana jack 
in handle connected to tip. 
Permits use of standard ba· 
nana plugs for circuit testing 
as a test prod. Heavy duty 
insulated handle molded to 
banana jack and tip. 

PIN TIP: Replaceable needle 
tip, steel nickel plated. 

BANANA JACK: .166 dia. 
Brass nickel plated. Ac· 
cepts standard banana 
plug. 

OTHER LENGTHS AVAILABLE TO ORDER 
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SEC. 2100 • CONNECTORS 

POMONA ELECTRONICS TEST PROBES 

TEST PROBE TO BANANA PLUG 

. 080 Dia. 

MODEL 1986·36-B 
MODEL 1986·36·R 
MODEL 1986-48-B 
MODEL 1986-48-R 

36" Long 
36" Long 
48" Long 
48" Long 

%" Hex . 

Black I NET 1.95 
Red NET 1.95 
Black NET 1.95 
Red NET 1.95 

QUANTITY DISC. CODE ® 

Insulated handle molded to probe tip and wire lead. 
PROBE PIN TIP: .080 dia. x '/2" long. Brass nickel plated. 
WlliE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, .144" 0.0. 

BANANA PLUG: Spring, one piece beryllium copper, heat treated, nickel plated. Tough 
thermo·plastic molded to body. 

COLORS: Black, Red. 

TEST PROBE TO STACKING BANANA PLUG 

MODEL 1382-36-B 
MODEL 13B2-36-R 
MODEL 13B2-48-B 
MOPEL 1382-48·R 

36" Long 
36" Long 
48" Long 
48" Long 

Black NET 1.95 
Red NET 1.95 
Black NET 1.95 
Red NET 1.95 

QUANTITY DISC, CODE ® 

L 

Insulated handle molded to probe tip and wire lead. 
PROBE PIN TIP: .080 dia. x ';''' long. Brass nickel plated 
WIRE: 18 AWG, Strand. 65 x 36 T.C. Extra flexible polyvinyl insulation, .144" 0.0. 
BANANA PLUG: Spring, one piece beryllium copper, heat treated, nickel plated. 

Tough thermo-plastic molded to plug body and wire. 
COLORS: Black, Red. 

TEST PROBE TO BNC RECEPTACLE 

1--;---'-------- 6,36 I 
5.94 . I 

is::::':;';:.RiO 
.50 

BNC receptacle in handle connected 
to tip. Permits the use of coaxial 
cables with BNC plug for circuit 
testing as a test prod. Tough there 
moplastic molded to BNC receptable 
and tip. Shield extends to within 
I'h" of the probe tip end. 
PIN TIP: .080" dia. x '/," long, 
brass, nickel plated. 

MODEL 1748 BLACK 
MODEL 1748-2 RED 

RECEPTACLE: BNC, UGI094/U. 

QUANTITY 
DISC. CODE ® NET 5.85 

SHIELDED TEST PROBE TO BNC MALE 

A shielded test probe wiih the s'hiel~ extending to within 1'/," of the probe tip 
end. One piece molded construction. Insulated handle molded to probe tip and 
cable. Insulated minigator clip connected to shield lead. 
PROBE PIN TIP: .080 dia. x '/2" long. Brass, nickel plated. 
CONNECTOR: BNC Male, UG88E/U. 

CLIP: Minigator, steel, cad. plated. 
INSULATOR, VINYL: Color, Black. 
CABLE: Shielded coax., RG58C/U, Polyethylene insulation. 

0.0., Nom. Cap. 28.5 pl/ft. , 
HANDLE: Color, red, molded of tough thermo-plastic. 

MODEL 2739-C-48 .. _ ..... 48" long 

Vinyl jacket, .195" 

QUANTITY ® 
DISC. CODE 

NET 6.85 

SHIELDED TEST PROBE TO DOUBLE BANANA PLUG 

A shielded test probe with the shield extending to within I'h" of the probe tip 
end. One piece molded construction. Insulated handle molded to probe tip and 
cable. Insulated minigator clip connected to shield lead. . 

PROBE PIN TIP: .080 dia. x Yz" long. Brass nickel plated. 

DOUBLE BANANA PLUG: On 'A" centers. Spring, one piece beryllium copper, heat 
treated, nickel plated. Tough thermo-plastic molded to double plug body. Color, 
Black. 

L--------
CLIP: Minigator, steel, cad. plated. 
INSULATOR, VINYL: Color, Black. 
CABLE: Shielded coax., RG58C/U, Polyethylene insulation. Vinyl jacket, .195" 

0.0., Nom. Cap. 28.5 pf/ft. . 
HANDLE: Color, red, molded of tough thermo· plastic. QUANTITY ® 

DISC. CODE 
MODEL 1569-C-48 ........ 48" long NET 6.85 

OTHER LENGTHS AVAILABLE TO ORDER 
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POMONA ELECTRONICS t~:':t't:t~iGH'vBttAG~;:¥ESt"PA6B~ 
Y:;il~',~;~:d:8;,~}1~~;/~:!fj:'H;;i!:;iJ'1{;,:'>' ..• • :::~.,,:,., ;'t>:'." ,;,~:~~; 

DC HIGH VOLTAGE TEST PROBES WITH BUILT·IN METER 

These High Voltage Test Probes built by Pomona Electronics are the 
most advanced instruments of their kind on the market; the only test 
probes featuring a built-in voltmeter. The Test Probes are self-con
tained, portable test instruments for rapid measurements of high 
voltages. 

Easy to operate! Just ground the test probe instrument by attaching 
alligator clip to chassis, contact test probe tip to high voltage being 
measured and read vciltage from the built-in meter. No warm-up 
time. No batteries. 

SPECIFICATIONS: 
RANGE: See below. SENSITIVITY: 20,000 ohms/volt (50 ua) move
ment. ACCURACY: ± 3% full scale. MULTIPLIER RESISTANCE: See 
below. MATERIAL: Handle-high impact thermoplastic. Probe-high 
impact polystyrene. LENGTH: 14%" overall. WEIGHT: 8 ounces. 

VOLTS MULTIPLIER 
MODEL Full Scale RESISTANCE NET 
2900 30,000 600 Megohm 19.95 
3157(*) 15,000 300 Megohm 29.95 
3163(*) 6,000 120 Megohm 29.95 

"Models 3157 and 3163 are supplied with Model 3295 carrying case. 

QUANTITY 

DISC. CODE 

© PATENT PENDING 

10 KV AC HIGH VOLTAGE TEST PROBE WITH BUILT·IN METER 

This AC high voltage Probe is excellent for testing of high potential 
AC voltages such as neon sign transformers, Hi-pot testers and etc. 
Shielded meter movement for protection from stray magnetic fields. 
PROBE IS SUPPLIED WITH MODEL 3295 CARRYING CASE. 

Easy to operate! Just ground the test probe instrument by attaching 
alligator clip to chassis, contact test probe tip to high voltage being 
measured and read voltage from the built-in meter. No warm-up 
time. No batteries. 

SPECIFICATIONS: 

RANGE: 10,000 Volts AC. SENSITIVITY: 2.000 Ohms/Volt (500 UA) 
movement. ACCURACY: ± 3% 30 cps to 1000 cps. MULTIPLIER 
RESISTANCE: 20 Megohm ± 2%. MATERIAL: Handle-high impact 
thermoplastic. Probe - high impact polystyrene. LENGTH: 14%" 
overall. WEIGHT: 8 ounces. . 

CARRYING CASE FOR HIGH VOLTAGE PROBES, 

A quality built carrying case for protection of your high 
voltage probe. The case is made of tough thermoplastic. 
The inside is lined with soft, shock absorbing material. 

MODEL 3200 QUANTITY DISC. CODE © NET 29.95 MODEL 3295 QUANTITY DISC. CODE @ NET 5.95 
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A new series of "Breakouts", designed to convert standard 
coaxial cables to test cables. 
By connecting proper Breakout receptacle or plug to carre· 
sponding cable plug or receptacle, any standard coaxial cable 
becomes a test cable equipped with clip leads. 
All connections feature a non-tarnish finish, and tough molded 
thermoplastic insulation molded to connector and wire. 

BNC RECEPTACLE' TO TEST CLIPS 

CONNECTOR: BNC Recepta
cle, UG1094/U. 

INSULATION: Tough thermo· 
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

MODEL 2630 (ALLIGATOR CLIPS) 

MODEL 2631 (MINIGATOR CLIPS) D~~~~i,'~~ ® NET 3.45 

BNC PLUG TO TEST CLIPS 

CONNECTOR: BNC Plug_ 
INSULATION: Tough thermo

plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

MODEL 2885 (ALLIGATOR CLIPS) 
. QUANTITY ® 

MODEL 2886 (MINIGATOR CLIPS) DISC. CODE NET 4.50 

BNC RECEPTACLE TO STACKING BANANA PLUGS 

MODEL 3073 

CONNECTOR: BNC Recepta
cle, UG1094/U. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above, 18 AWG. 
STACKING BANANA PLUGS: 

Spring, one piece heat
treated beryllium copper, 
nickel plated: 1 Black, 
1 Red. 

OVERALL LENGTH 7" 

QUANTITY ® 
DISC. CODE NET 3.85 

SEC, 2100 • CONNECTORS 

MOLDED BREAKOUTS 

APPLICABLE SPECI FICATIONS: 
Wire: (With Alligator Clips) 18 AWG, Strand. 65 x 36 T.C. 

Extra flexible polyvinyl insulation, .144" 0.0. 
Wire: (With Minigator Clips) 20 AWG, Strand. 41 x 36 T.C. 

Extra flexible polyvinyl insulation, .087" 0.0. 
Operating Temp.: -25"C to +85'C. 
Working Voltage: 500 V Peak. 

UHF RECEPTACLE TO TEST CLIPS 

CONNECTOR: UHF Recepta
cle Jack. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black. 1 Red. 

OVERALL LENGTH 7" 

MODEL 2632 (ALLIGATOR CLIPS) 

MODEL 2633 (MINIGATOR CLIPS) D~~A~i,'~~ ® NET 3.85 

TYPE ION" RECEPTACLE TO TEST CLIPS 

MODEL 2636 (ALLIGATOR CLIPS) 

MODEL 2637 (MINIGATOR CLIPS) 

CONNECTOR: Type "N" Re
ceptacle, UG58A/U. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above. 
TEST CLIPS: Minigator or 

Alligator, Steel, cad. 
plated. Insulators, Vinyl: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

QUANTITY fA'. 
DISC. CODE \C) NET 4.50 

BNC RECEPTACLE TO STACKING PIN TIP PLUGS 

MODEL 3221 

CONNECTOR: BNC Recepta
cle, UG1094/U. 

INSULATION: Tough thermo
plastic molded to connec
tor and wire. 

WIRE: See above, 20 AWG 
STACKING PIN TIP PLUGS: 

2 single plugs, .080 dia.: 
1 Black, 1 Red. 

OVERALL LENGTH 7" 

QUANTITY fA'. T 
DISC. CODE \C) NE 3.85 

TNC RECEPTACLE TO TEST CLIPS 

eem/1971 

CONNECTOR: TNC Receptacle 
Jack. 

INSULATION: Tough thermoplas· 
tic molded to connector and 
wire. 

WIRE: See above. 
TEST CLIPS: Minigator or Alli

gator, Steel, cad. plated. Insu· 
lators, Vinyl: 1 Black, 1 Red. 

OVERALL LENGTH 7" 

MODEL 2634 (ALLIGATOR CLIPS) 

MODEL 2635 (MINIGATOR CLIPS) D~~A~i,'~~ ® NET 3.45 

See YELLOW SECTION for Local Offices, Pliones 2697 
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POMONA MOLDED DOUBLE BANANA PLUG PATCH CORDS AND TEST LEADS-

•.. indispensable for bridge transformer 
connections, three terminal capacitor 
measurements and general hook·up for 
two wire systems. They are horizontally 
and vertically stackable in parallel. 
Tough thermo'plastic material molded to 
plug body and cable insures ,maximum 
strength, moisture resistance and excel· 
lent insulative properties. 
Used by leading industries in applica· 
tions where extreme reliability is of 
prime importance. 

FEATURES ••• 

_171 DIA_ 
VERTICAL 
STACK-UP 

.166 DIA. 
HORIZONTAL 

STACK-UP 

• One piece beryllium copper heat treated spring for long life. 
• Rounded spring design results in maximum contact area. 
• GND., clearly molded on plug body and shell. 
• Solder·bonded noise-free connections. 

SPECIFICATIONS ••• 

• Fits standard 0.f66 dia_ banana jacks. on %" centers_ 
• Contact resistance less than 0_001 ohms per plug_ 
• Spring beryllium copper alloy 170 per QQ-C-533_ 
• Plug body brass per QQ-B-625. Compo 22_ 
• Nickel plated per QQ-N-290. Class 2_ 

1.131 1-_06 

-I 
1.00 

d 
_56 

! 

CABLE TYPE DESCRIPTION SHIELDED COAXIAL CABLE 
Polyethylene insulation, Vinyl jacket 

TWO CONDo TWISTED PAIR 
18 AWG, Strand. 65 x 36 T.C. 

SHIELDED MICROPHONE CABLE. TYPES RG58C/U RG598/U RG62A/U 

Vinyl insulation. Vinyl jacket, .250" 
0.0. Nom. Cap. 30 pf/ft. 

Polyethylene insulation. Vinyl jacket, 
.205" 0.0. Nom. Cap. 25 pfltt. 

Color 

Nom. Imp. 

Black 

50 

Black Black 

75 93 

COLOR: Gray. COLOR: Gray. CAP. pt.,ft. '30 21 13.5 

TWO CONDo SHIELDED 

DOUBLE PLUG 

BOTH ENDS* 

TWISTED PRo MIC. CABLE RG58C/U RG59B/U LENGTH NET 

2BA·18 2BB·18 2BC-18 2BE-18 18" 4.95 * QUANTITY 2BA·24 2BB-24 2BC-24 2BE·24 24" 4.95 
2BA·30 2BB-30 2BC·30 2BE·30 30" 4.95 DISC_ CODE 
2BA·36 2BB·36 2BC-36 2BE·36 36" 4.95 

® 2BA-48 2BB·48 2BC-48 2BE-48 48" 4.95 
2BA·60 2BB·60 2BC·60 2BE·60 60" 4.95 

TWO CONDo SHIELDED BALANCED LINE 

_---- L ----~ 

NOTE: For BNC type TWINAX Patch cords and jacks, see Page 18_ 
CABLE DESCRIPTION 

2·Cond_ shielded mic_ cable_ Polyethylene insu
lation_ Vinyl jacket, .231" 0.0. Nom_ Cap. 
between condo 18 pf./ft. Nom. Cap. between 
one cond_ and remaining cond_ connected to 
shield, 32 pf./ft_ COLOR: Cable and double 
plug, Gray_ Single grO,Und plug, Green_ ® * QUANTITY DISC. CODE 

MODEL LENGTH NET 

1167·18 18" 7.95 
1167·24 24" 7.95 
1167·30 30" 7.95 
1167·36 36" 7_95 
1167-48 48" 7.95 
1167·60 60" 7.95 

*NOTE: Molded double plug matches color of cable. Two cond_ Twisted pair, 
GRAY. Shielded mic. cable, GRAY. Coaxial RG58C/U Cable, BLACK. 

* Various lengths may be aggregated for best quantity price. 

0.0. .195 

SHIELDED DOUBLE 
PLUG BOTH ENDS 

.242 .242 

----- L -----
Shielded Double Plug
black anodized aluminum 

SHIELDED 
COAX. CABLE LENGTH NET 

1550-C-18 18" 7.50 
1550·C-24 24" 7.50 
1550-C·30 30" 7.50 
1550-C·36 36" 7.50 
1550·C·48 48" 7.50 
1550-C·60 60" 7.50 

* QUANTITY ® 
. DISC. CODE 

DOUBLE PLUG TO SINGLE BANANA PLUGS 

CABLE DESCRIPTION 

18 AWG, Strand. 65 x 36 T.C. 
Vinyl insulation. Vinyl jacket, 
.250" 0_0. Nom_ Cap. 30 
pf/tt. 

MODEL LENGTH NET 
136B-A·18 18" 5.95 
1368·A·24 24" 5.95 
136B-A-30 3~'' 5.95 
1368 .. A .. 36 36" 5.95 

TWO 
CONDo 
TWISTED 
PAIR 1368·A·48 48" 5.95 

COLOR: Double Plug: Gray 1368.A.60 60" 5.95 
Single Plugs: Red. Black 

* QUANTITY DISC. CODE ® 
1. Other cable colors available to order on the Two Condo Twisted Pair and Shielded 

Mic. cable models with plug to match. 
COLORS: Black, 8rown, Red. Orange. Yellow, Green, 8lue. Violet. Gray, Whit •. 

2. Other lengths and cable types available to order. 
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STRESS REliEVED AND WEATHERPROOFED 
CRIMP BNC CABLE ASSEMBLIES 

These new cable 
assemblies feature 
polyethylene collars 
which are injection 
molded directly onto 
cable jacket and 
connector body. The 
resulting encapsulation 
offers two outstanding 
advantages: 

STRESS PROTECTION 
against failure from 
excess bending, 
flexing, twisting; 

WEATHERPROOF SEAL 
between cable and 
connector. 

Connectors have 
non·tarnish finish 
and conform to MIL·C·39012 

L 

CONN· I Crimp Male BNC CABLE: Shielded Coax., CONN: I f~~~~=~~eBfoC 
1st END I LC~81~~rS~le to RG58C/U. 2nd END I UG88E/U) 

CONN' I Crimp Male BNC 
1st END I (Comparable to 

UG260B/U) 

RG5SC/U 
2249·C-12 
2249·C-24 
2249·C-36 
2249·C·48 
2249·C·60 

RG59B/U 
2249·E-12 
2249·E·24 
2249·E·36 
2249·E-48 
2249·E·60 

. Crimp Male BNC 
Cable: Shielded Coax., CONN: I (Comparable to 
RG59B/U or RG62A/U 2nd END ,I UG260B/U) 

CABLE TYPES 
NET RG62A/U NET LENGTH 

4.S5 2249·M·12 5.95 12" 
4.S5 2249·M·24 5.95 24" 
4.85 2249-M-36 5.95 36" 
4.85 2249·M·4B 5.95 4S" 
4.85 2249-M·60 5.95 60" 

* QUANTITY DISC. CODE @ 
BNC MALE BOTH ENDS 

CONN: I UG88E/U 
1st END i Male BNe 

CABLE: Shielded Coax., 
RG58C/U 

CONN: I UG88E/U 
2nd END I Male BNC 

CONN: I UG260B/U CABLE: Shielded Coax., RG59B/U CONN: I UG260B/U 
1st END I Male BNC or RG62A/U 2nd END I Male BNC 

CABLE TYPES 
SHIELDED 

RG62A/U NET LENGTH 
BNC-M·1S 6.95 18" 
BNC-M-24 6.95 24" 
BNC-M-30 6_95 30" 
BNC-M-36 6.95 36" 
BNC-M-48 6_95 48" 

MIC. CABLE RG5SC/U RG59B/U 
BNC·B·lS BNC·C·18 BNC-E·18 
BNC·B-24 BNC·C·24 BNC·E·24 
BNC-B-30 BNC·C-30 BNC-E-30 
BNe-B-36 BNC-C·36 BNC-E-36 
BNC-B-48 BNC·C·48 BNC-E-48 
BNC-B-60 BNC·C·60 BNC-E·60 

NET 
5.95 
5.95 
5 .. 95 
5.95 
5.95 
5:95 BNC-M·60 6.95 60" 

*QUANTITY DISC. CODE @ 
"PUSH ON" BNC MALE BOTH ENDS 

CONN: {Crimp "PUSH ON" CABLE: Shielded Coax., CONN: { Crimp "PUSH ON" 
1St END BNC, Male. RG58C/U. 2nd END BNC, Male. 

A test cable for rapid interconnec- MODEL LENGTH 
tion of equipment. Connector is 3199-C-12 12" 
pushJd on and requires no twisting. 3199-C-24 24" 
Beryllium copper outer fingers 3199-C-36 36" 
maintain continuity of shield. Excel· 3199·C-48 48" 
lent for those hard to get at places. 3199-C-60 60" 

MODEL 3199 * QUANTITY DISC. CODE ® NET 4.60 

* Various lengths may be aggregated for best quantity price. 

SEC. 2100 • CONNECTORS 

PATCH CORDS 
BNC CONNECTING LEADS 

"PUSH ON" STACKiNG BNC PATCH CORDS 
These multiple stacking patch cords connect the center conductors of 
BNC jacks, having a common chassis. Excellent for use with instru· 
ments such as oscilloscopes. Stacking feature enables an endless 
number of connections to the same point. 

FEATURES: 
• CONTACT: Male and Female, one piece heat treated beryllium cop· 

per, gold flashed. 
• WIRE: IS AWG., stranded 65 x 36 T.C., polyvinyl insulation. 
• INSULATION: Tough thermoplastic, polypropylene, molded around 

contact and wire. 
R OPERATING TEMP.: -25" C to + 125" C. 

"PUSH ON" STACKING BNC MALE BOTH ENDS 

L 

Colors: Black, Red. 

MODEL 
3201-4 
3201-8 
3201'-12 
3201-18 

LENGTH 
4" 
S" 

12" 
IS" 

MODEL 
3201·24 
3201-36 
3201-4B 
3201-60 

LENGTH 
2411 
36'" 
48" 
60" 

* QUANTITY ® 
DISC. CODE 

MODEL 3201 (Specify Color) NET 1.95 

"PUSH ON" STACKING BNC MALE 
TO STACKING BANANA PLUG 

~---L-----~~~~~ 

MODEL 
3202-4 
3202-8 
3202-12 
3202-18 

Colors: Black, Red. 

LENGTH 
4" 
8" 

12" 
18" 

MODEL 
3202-24 
3202-36 
3202-48 
3202-60 

LENGTH 
24" 
36" 
48" 
60" ill 

*QUANTITY @ 
MODEL 3202 (Specify Color) DISC. CODE NET 1.95 

DOUBLE BANANA PLUG 
TO BNC MALE 

CONN.: } Double Banana Plug, CABLE: Shielded coax., 
1ST END on %" Centers. RG58C/U 

SHIELDED SHIELDED 
MIC.CABLE COAX. CABLE 

2BB-BNC-lS 2BC-BNC-18 
2BB-BNC-24 2BC-BNC-24 
2BB-BNC-30 2BC-BNC-30 
2BB-BNC-36 2BC-BNC-36 
2BB-BNC-4S 2BC-BNC-48 
2BB-BNC-60 2BC-BNC-60 

LENGTH 
18" 
24" 
30" 
36" 
481/ 
60" 

NET 
5_95 
5.95 
5.95 
5.95 
5.95 
5.95 

CONN.: } UG88E/U, 
2ND END Male BNC 

*QUANTITY ® DISC. CODE 

OTHER LENGTHS AND CABLE TYPES AVAILABLE TO ORDER 

eem/1971 see YELLOW SECTION for Local Offices, Phones 2699 
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SHIELDED DOUBLE PLUG TO BNe MALE 

CONN: } Shielded Double plug, CABLE, Shielded coax 
1ST END ::oZ~;d c:r~~1~u:'.ack RG58C/U ., 

CONN.: } UG88E/U, 
2ND END Male BNC 

SHIELDED SHIELDED 
COAX, CABLE LENGTH COAX, CABLE LENGTH 

1555·C-1B 18" 1555·C·36 36" 
1555·C·24 24" 1555·C·48 48" 
1555·C·30 30" 1555·C·60 60" ® 

MODEL 1555 * QUANTITY DISC. CODE B NET 6.95 

BNe MALE ONE END ONLY 
L 

CONN, J UG88E/U CABLE, Shielded Coax., CONN, 
1st END Male BNC RG58C/U 2nd END 
CONN, } UG260B/U Cable, Shielded Coax., RG59B/U CONN, 
1st END Male BNC or RG62A/U 2nd END 

RG58C/U RG59B/U NET RG62A/U NET LENGTH 
1661-C-12 1661-E·12 3.95 1661·M·12 4.60 12" 
1661·C-24 1661-E-24 3_95 1661-M·24 4_60 24" 
1661·C-36 1661-E-36 3_95 1661-M-36 4.60 36" 

None 

None 

® 
1661-C·48 1661-E-48 3.95 1661-M-48 4.60 .48" *QUANTITY 
1661·C-60 1661-E-60 3.95 1661·M-60 4.60 60" DISC. CODE 

RIGHT ANGLE BNe TO BNe MALE 

CONN.' } UG913A/U, 
1ST END Angle Male BNC 

SHIELDED 
COAX. CABLE LENGTH 

1383-C-18 18" 
1383-C.24 24" 

CABLE, Shielded Coax., 
RG58C/U 

SHIELDED 
COAX. CABLE LENGTH 

1383.C.36 36" 
1383-<:-48 48" 

CONN.: } UG88E/U, 
2ND END Male BNC 

1383-C·30 30" 

MODEL 1383 
1383·C-60 60" 

*QUANTITY DISC. CODE ® NET 7.95 

RIGHT ANGLE BNe MALE BOTH ENDS 

----L----
CONN.: } UG913A/U, CABLE, Shielded Coax., 
1ST END Angle Male BNC RG58C/U 

CONN.' } UG913A/U, 
2ND END Angle Male BNC 

SHIELDED SHIELDED 
COAX. CABLE LENGTH COAX. CABLE LENGTH 

1155·C-18 18" 1155·C-36 36" 
1155·C-24 24" 1155-C-48 48" 
1155-C-30 30" 

MODEL 1155 
1155-C·60 60" ® 

* QUANTITY DISC. CODE B NET 10.95 

----- L ----.-
CONN.: } PL259, 
1ST END UHF Male 

CABLE, Shielded Coax., 
RG58C/U. 

SHIELDED SHIELDED 

CONN.: } UG88E/U, 
2ND END Mal. BNC 

COAX. CABLE LENGTH COAX. CABLE LENGTH 

1367-C·18 18" 1367·C·36 36" 
1367·C·24 24" 1367-C-48 48" 
1367-C·30 30" 1367·C·60 60" 

MODEL 1367 *QUANTITY DISC. CODE ® NET 5.95 

* Various lengths may be aggregated for best quantity price. 

BNe MALE TO SINGLE BANANA PLUGS 

CONN, } UG88E/U CABLE, Shielded Coax., 
Ut END Male BNC RG58C/U 

CONN, } Single Banana Plugs 
2nd END Color, 1 Black, 1 Red. 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyethy· 
lene insulation. Vinyl jacket, .195" 
0.0. Nom. Cap. 28.5 pi/ft. ® * QUANTITY DISC. CODE B 

MODEL LENGTH NET 
2241·C·18 18" 5.95 
2241-C·24 24" 5.95 
2241·C·36 36" 5.95 
2241·<:-48 48" 5.95 

BNe MALE TO GR·874 
I---L---t 

CONN: } UG88 E/U 
1st END Male BNC 

CABLE, Shielded Coax., 
RG58C/U 

CONN, } GR·874 
2nd END 

CABLE DESCRIPTION: 
Shielded coax., RG5BC/U, polyethy. MODEL LENGTH NET 
lene InSUlation. Vinyl jacket, .19S" 1703·C-24 24" 12.B5 
0,0., Nom. Cap. 2B.5 pi/ft. @ 1703-C-36 36" 12.B5 

* QUANTITY DISC. CODE B 
1703-C-4B 48" 12.85 

BNe MALE TO SERIES liN" MALE 

~-------L---------~ 

CONN, } UG88E/U CABLE, Shielded coax., 
1st END Male BNC RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
D.O., Nom. Cap. 28,5 pi/ft. ® 

* QUANTITY DISC. CODE B 

CONN, } UG536B/U 
2nd END "N" Male 

MODEL 
1366-C-24 
1366-C·36 
1366-C-48 

LENGTH NET 
24" 6.95 
36" 6.95 
48" 6.95 

BNe MALE TO BNe FEMALE 

CONN: } UG88E/U 
1 st END Male BNC 

CABLE DESCRIPTION: 

CABLE: Shielded coax., 
RG58C/U 

Shielded Coax., RGSBC/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
D.O., Nom. Cap. 2B.S pi/ft. 

* QUANTITY DISC. CODE ® 

CONN, } UG89C/U 
2nd END Female BNe 

MODEL LENGTH NET 
2223-C·12 12" 6.95 
2223·C·24 24" 6.95 
2223-C·36 36" 6.95 
2223·C·4B 4S" 6.95 
2223·C·60 60" 6.95 

BNe FEMALE BOTH ENDS 

,.,.------ L --------...,.~I 

:C::! tt!:= 
CONN, } UG89C/U CABLE, Shielded Coax., 
1st END Female BNe RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RGS8C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
0.0., Nom. Cap. 28.5 pi/ft. @ 

* QUANTITY DISC. CODE B 

CONN, } UG89C /U 
2nd END Female BNe 

MODEL LENGTH NET 
1BOB·C·12 12" 6.95 
1808·C·24 24" 6.95 
1808·C·36 36" 6.95 
180S·C-48 4B" 6.95 
lS0S·C-60 60" 6.95 

OTHER LENGTHS AVAILABLE TO ORDER 
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-L-
}

AlligalOr Clips, Sleel, 
CONN.: cad plaled. . CABLE: Shielded Mic. or CONN.:} UG88E/U, 
1ST END Insulators, Vonyl: Shielded Coax RG58C/U 2ND END BNC M I Black/Red. ,., a e. 

SHIELDED MIC. CABLE SHIELDED COAX. CABLE LENGTH NET 
AL·B·BNC·18 AL·C·BNC·18 18" 5.95 
AL·B·BNC·24 AL·C·BNC·24 24" 5.95 
AL·B·BNC·30 AL·C·BNC·30 30" 5.95 
AL·B·BNC-36 AL·C·BNC·36 36" 5.95 
AL·B·BNC·48 AL·C·BNC,48 48" 5.95 
AL:B.BNC·60 AL·C·BNC·60 60" 5.95 

* QUANTITY DISC. CODE ® 
MINIGATOR CLIPS TO BNC MALE 

}
Minigator Clips, 

CONN.: Steel, cad plated 
1ST END Insulators, Vinyl: 

Black/Red. 

CABLE: Shielded Mic. or CONN.:} UG88E/U, 
Shielded Coax, RG58C/U. 2ND END BNC, Male 

SHIELDED MIC. CABLE 
MG·B·BNC·18 
MG·B·BNC·24 
MG·B·BNC·30 
MG·B·BNC·36 
MG·B·BNC·48 
MG·B·BNC 60 

SHIELDED COAX. CABLE LENGTH NET 
MG·C·BNC·18 18" 5.95 
MG·C·BNC·24 24" 5.95 
MG·C·BNC·30 30" 5.95 
MG·C·BNC·36 36" 5.95 
MG·C·BNC-48 48" 5.95 

, MG·C·BNC·60 60" 5.95 

* QUANTITY DISC. CODE ® 

CONN.: Steel, cad plated Pair, Shielded Mic. or CONN.: Double Ba,na,~a }
Alligalor Clips, CABLE: Two Cond, Twisted ' 

1ST END Insulators, Vinyl:, Shielded Coax, RG58C/U, 2ND END t Plug, on ~ 
Black/Red. ~ centers. 

TWO CONDo SHIELDED SHIELDED 
TWISTED PAIR MIC. CABLE COAX. CABLE 

2BA·AL·18 2BB·AL·lB 2BC·AL·18 
2BA·AL·24 2BB·AL·24 2BC·AL·24 
2BA·AL·30 2BB·AL·30 2BC·AL·30 
2BA·AL·36 2BB·AL·36 2BC·AL·36 
2BA·AL·48 2BB·AL·48 2BC·AL·48 

LENGTH 
18" 
24" 
3~'' 
36" 
48" 
60" 2BA·AL·60 2BB·AL·60 2BC·AL·60 

*QUANTITY DISC. CODE @ 

MINIGATOR CLIPS TO DOUBLE BANANA PLUG~' 

NET 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 

}
Minigator Clips, CABLE: Two Condo Twisted 

CONN.: Steel, cad plated pair, Shielded Mic. or 
1ST END Insulalors, Vinyl: Shielded Coax, RG58C/U, 

BlaCk/Red. 

CONN.: t Double Ba,na,~. 
2ND ENDf ~!~f~r~,n ~' 

TWO CONDo SHIELDED SHIELDED 
TWISTED PAIR MIC. CABLE COAl(, CABLE LENGTH 

2BA·MG·18 2BB·MG·18 2BC·MG·18 
2BA·MG·24 2BB·MG·24 2BC·MG·24 
2BA·MG·30 2BB·MG·30 2BC·MG·30 
2BA·MG·36 2BB·MG·36 2BC·MG·36 
2BA·MG·48 2BB·MG·48 2BC·MG-48 
2BA·MG·60 2BB·MG·60 2BC·MG·60 

*QUANTITY DISC. CODE ® 

18" 
24" 
30n 
36" 
48" 
60" 

NET 
,5.95 
5.95 
5.95 

.5.95 
5.95 
5.95 

SEC. 2100 • CONNECTORS 

PATCH CORDS 
CONNECTING LEADS 

CONN.: } PL259, 
1ST END UHF, Male 

CABLE: Shielded coax., 
RG58C/U 

CONN.: } PL259, 
2ND END UHF, Male 

SHIELDED COAX. CABLE LENGTft NET 
UHF·C·18 18" 5.95 
UHF·C·24 24" 5.95 
UHF·C·30 30" 5.95 
UHF·C·36 36" 5.95 
UHF·C·48 48" 5.95 
UHF·C·60 60" 5.95 

,* QUANTITY DISC. CODE ® 
ALLIGATOR CLIPS TO UHF MALE 

}
Alligator Clips, 

CONN.: Steel, cad plated 
1ST END Insulalors, Vinyl: 

Black/Red. 

CABLE: Shielded coax., 
RG58C/U 

SHIELDED COAX. CABLE 
AL·C·UHF·18 
AL·C·UHF·24 
AL·C·UHF·30 
AL·C·UHF·36 
AL·C·UHF-48 
AL·C·UHF·60 

CONN.: } PL259, 
2ND END UHF, Male 

LENGTH NET 
18" 5.95 
24" 5.95 
30" 5.95 
36" 5.95 
48" 5.95 
60" 5.95 

* QUANTITY DISC. COD~ ® 
MINIGIITOR CLIPS TO UHF MilLE 

}
Minigator Clips, 

CONN.: Steel, cad plated 
1ST END Insulators, Vinyl: 

Black/Red. 

CABLE: Shielded Coax., 
RG58C/U 

CONN.: } PL259 
2ND END UHF, Male 

SHIELDED COAX. CABLE 
MG·C-UHF·18 
MG·C·UHF·24 
MG·C·UHF·30 
MG·C-UHF·36 
MG·C·UHF·48 
MG·C·UHF·60 

* QUANTITY DISC, CODE ® 

LENGTH NET 
18" 5.95 
24" 5.95 
30" 5.95 
36'" 5.95 
48" 5.95 
60" 5.95 

UHF MALE TO DOUBLE BANANA PLUG* 

CONN.: } PL259 
1ST END UHF, Male 

CABLE: Shielded Coax., 
RG58C/U 

CONN.: } Doubl. Banana Plug, 
2ND END on 'A" centers. 

SHIELDED COAX. CABLE LENGTH NET 
2BC·UHF·18 18" 5.95 
2BC·UHF·24 24" 5.95 
2BC·UHF·30 30" 5.95 
2BC·UHF·36 36" 5.95 
2BC·UHF·48 48" 5.95 
2BC·UHf·60 60" 5.95 

* QUANTITY DISC. CODE ® 
'NOTE: Molded double plug matches color of cable. 1. Other CABLE Co'LORS available to order on the Two COLORS: Black, Brown, Red, Crange, Yellow, Green, 

Blue, Violet, Gray, White, Two condo Twisted pair, GRAY. Shielded mic. Condo Twisted Pair and Shielded Mic. cable models, 
cable, GRAY. Coaxial RG58C/U cable, BLACK. with plug to match. 2. Other lengths .and cable types available to order. 

* Various lengths may be aggregated for best quantity price. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2701 
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POMONA ELECTRONICS 

DOUBLE BANANA PLUG TO DOUBLE PIN TIP PLUG 

CONN: 1 ~?~:I~nBanana CABLE: Shielded Coax., 
1st END J 34" 'Centers RGS8C/U 

CABLE DESCRIPTION: 
Shielded coax., RGS8C/U, Polyeth· 
ylene insulation. Vinyl jacket, .195" 
O.D., Nom. Cap. 28.S pf/ft. 

CONN' } Double Pin Tip 
2nd END Plug, .080 Dia. 

on 314" Centers 

MODEL LENGTH 
2288·C-18 18" 
2288-C-24 24" 
2288-C-36 36" 
2288-C-48 48" 

MODEL 
2288-C-6O 60" 

2288 *QUANTITY DISC. CODE @ NET 4.95 

BNC MALE TO STACK·UP PIN TIPS 

CONN: } UG88E/U CABLE: Shieldjld Coax., CONN: } S!ngle Stack·Up P!n 
1st END Male BNC RG58C/U 2nd END TIp Plugs, .080 Dla.; 

Color: 1 Black, 1 Red. 

CABLE DESCRIPTION: MODEL LENGTH 
Shielded coax., RG58C/U, Polyeth· 
ylene insulation. Vinyl jacket, .195" 
O.D., Nom. Cap. 28.S pf/ft. 

2882·C-18 18" 
2882·C·24 24" 
2882·C·36 36" 
2882·C-48 48" 
2882·C·6O 60" 

MODEL 2882 * QUANTITY DISC. CODE ® NET 7.50 

DOUBLE PLUG TO STACK·UP PIN 

CONN: } ~ruUgbl~nBanana CABLE: Shielded CONN. ~ Single Stack·Up 
1st END .... 'Centers. Coax., RG58C/U 2nd E'ND Pin Tip Plugs, .080 Dia • 

.,.~ Color: 1 Black, 1 Red. 

CABLE DESCRIPTION 
Shielded coax., RGS8C/U, Polyethylene 
Insulation. Vinyl jacket, .19S" 0.0., Nom. 
Cap. 28.5 pf/ft. . 
COLOR: Cable and Double Plug, Black. 

MODEL LENGTH NET 
2BC·PP-18 18" 7.50 
2BC·PP-24 24" 7.50 
2BC·PP-36 36" 7.50 
2BC·PP-48 48" 7.50 
2BC·PP-60 60" 7.50 

* QUANTITY DISC. CODE 

DOUBLE PLUG TO SINGLE PIN TIPS 

® 

CONN: t ~rUUgbl~rnana CABLE: Two Condo 
1st END f 314" Centers. Twisted Pair 

CONN' ~ Single Pin Tip 
• Plugs, .080 Dia. 

2nd END Color: 1 Black, 1 Red 

CABLE DESCRIPTION MODEL LENGTH NET 
Two Condo Twisted pair. 18 AWG, Strand. 2184-A·24 24" 5.95 
65 x 36 T.C. Vinyl Insulation, vinyl jacket, 2184-A·36 36" 5.95 
.2S0" 0.0. Nom. Cap. 30 Pf/tt. 2184·A·48 48" 5.95 

2184-A·60 60" 5.95 @ 
COLOR: Cable and Double plug, Gray. * OUANTITY DISC. CODE B 

* Various lengths may be aggregated for best quantity price. 

-~ ;~~ 

;:~~<:L::; :\.'~~;, ;i· . 

TNC MALE BOTH ENDS 

~~r~ND } Male TNC 

CABLE DESCRIPTION 

CABLE: Shielded coax., 
RGS8C/U ~~:~:ND } Male TNC 

Shielded coax .. RG58C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
O.D., Nom. Cap. 28.5 pf/ft. ® 

*OUANTITY DISC. CODE B 

MODEL 
1944·C-12 
1944-C·24 
1944·C·36 
1944-C·48 
1944·C·6O 

LENGTH NET 
12" 7.95 
24" 7.95. 
36" 7.95 
48" 7a95 
60" 7.95 

BNC MALE TO TNC MALE 

CONN: } UG88E/U 
1st END· Male BNC 

CABLE: Shielded coax., 
RG58C/U 

CONN: } 2nd END Male TNC 

CABLE DESCRIPTION: 
Shielded Coax., RGS8C/U, Polyethy· 
lene Insulation. Vinyl jacket, .195" 
O.D., Nom. Cap. 28.5 pf/ft. 

*QUANTITY DISC. CODE @ 

MODEL 
1948-C·12 
1948-C-24 
1948·C-36 
1948-C-48 
1948·C·60 

LENGTH NET 
12" 6.95 
24" 6.95 
36" 6.95 
48" 6.95 
60" 6.95 

CONN: } Double Banana Plug, CABLE: Shielded Coax., 
1st END on 314" Centers. RG58C/U 

CONN: } 2nd END GR·814 

CABLE DESCRIPTION 
Shielded coax., RG58C/U, Polyethylene 
Insulation. Vinyl jacket, .195" 0.0., Nom. 
Cap. 28.5 pf 1ft. 
COLOR: Cable and double plug, Black. 

MODEL LENGTH NET 
2243·C·24 24" 12.85 
2243·C·36 36" 12.85 
2243·C·48 48" 12.85 ® * QUANTITY DISC. CODE B 

PUSH ON UHF MALE BOTH ENDS 

I j. .--- L ----.1 
CONN: } 
1st END 

Crimp Push on 
UHF, Male. 

CABLE: Shielded Coax., 
RG58C/U 

CONN: } Crimp Push on 
2nd ENO UHF, Male. 

A test cable for rapid interconnec· 
tion of equipment. Connector is 
pushed on and requires no screwing 
on of shell. Continuity of shield is 
maintained. Excellent for those 
hard to get at places. 

MODEL 3137 *QUANTITY DISC. CODE @ 

MODEL LENGTH 
3137-C-12 12" 
3137·C-24 24" 
3137·C-36 36" 
3137·C-48 48" 
3137-C·6O 60" 

NET 5.95 

OTHER L~NGTHS AVAILABLE TO ORDER 
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POMONA ELECTRONICS 

SERiES "N" MALE BOTH ENDS 

CONN: 1 UG536B/U 
1st END f "N" Male 

CABLE: Shielded Coax .• 
RG58C/U. 

CONN: 1 UGS36B/U 
2nd END f "N" Male 

CABLE DESCRIPTION: 
Sheilded coax .• RGS8C/U. Polyetti· 
ylene insulation. Vinyl jacket •. 19S" 
0.0 .. Nom. Cap. 28.S pf /ft. 

MODEL 
2256·C·24 
2256-C·36 
22S6-C·48 
22S6·C-60 

LENGTH 
24" 
36" 
48" 
60" 

MODEL 2256 * QUANTITY DISC. CODE ® NET 7.95 

SERIES "N" MALE BOTH ENDS 

CONN: } UG21E/U 
1st END "N" Male 

CABLE: Coax .• RG213/U 
or RG214/U 

CABLE TYPES 

CONN: } UG21E/U 
2nd END "N" Male 

RG213/U NET LENGTH RG214/U 
1658-S·18 10.85 18" 1658·T-18 
1658-S-24 10.85 24" 1658-T·24 
1658-S·36 10.85 36" 1658·T-36 
1658-5048 11.35 48" 1658·T·48 
1658-S·60 11.85 60" 1658·T·60 

MODEL 1658 * QUANTITY DISC. CODE ® 
SERIES "N" MALE TO GR-874 

NET 
12.85 
12.85 
12.85 
13.60 
14.35 

CONN: } UG536B/U CABLE: Shielded Coax., 
1st END "N" Male RG5SC/U 

CONN: } GR·874 
2nd END 

CABLE DESCRIPTION: MODEL 
Shielded coax .• RG58C/U. Polyethy· 
lene Insulation. Vinyl jacket •. 195" 
0.0 .• Nom. Cap. 28.5 pi/ft. 

2438·C-24 
2438·C·36 
2438-C-48 
2438-C-60 

LENGTH 
24" 
36" 
48" 
60" 

MODEL 2438 *- QUANTITY DISC. CODE ® NET 13.85 

GR-874 TO GR·874 

CilNN: }' GR·874 
1st END 

CABLE: Shielded coax., 
RG58C/U 

CABLE DESCRIPTION: 
Shielded coax., RG58C/U, Polyethy· 
lene Insulation. Vinyl jacket, .19S" 
0.0., Nom. Cap. 28.S pi/It. 

MODEL 
2316-C-24 
2316-C-36 
2316-C-48 
2316-C-60 

CONN: } GR·874 
2nd END 

LENGTH 
24" 
36" 
48" 
60" 

MODEl 2316 * QUANTITY DISC. CODE @ NET 22.95 

* 

SEC. 2100 • CONNECTORS 

PATCH CORDS 
CONNECTING LEADS 

PJ·051 ':, PHONE PLUG BOTH ENDS 

® QUANTITY DISC.CODE 

CONN.: } PJ OSl ,. CABLE: TWO CONDo 
1ST END' TWISTED PAIR 
"PJ·OS1 Interchangeable with WE310. 

CONN.: 1 PJ.051" 
2ND END j 

Patch Cord is wired tip to tip, and ring to ring. No sleeve connection. 

CABLE DESCRIPTION MODEL LENGTH NET 

Two Condo Twisted pair, 18 AWG, Strand. 
65 x 36 T.C. Vinyl Insulation, Vinyl jacket 
.250" 0.0., Nom. Cap. 30 pI/II. 

2524·A·18 1S" 7.95 
2524·A·24 24" 7.95 
2524·A·36 36" 7.95 
2524·A·48 48" 7.95 

COLOR: Cable, Gray. Phone Plug Handle, Red. 2524·A·60 60" 7.95 

DOUBLE PLUG BALANCED LINE TO PJ·068 OR PJ·051 * 
CONN: } Double and Single CABLE: 2 Condo Shielded CONN:} P j·068 or P j·051 

1st END Banana Plug Microphone 2nd END Phone Plug 

2 Condo shielded microphone cable. Poly· 
ethylene insulation. Vinyl jacket •. 231" 0.0. 
Nom. Cap. between condo 18 pi/ft. Nom. 
Cap, between one condo and remaining 
condo connected to shield, 32 pi/It. 
COLORS: Cable and double plug, GRAY. 

MODEL LENGTH NET Single ground plug, GREEN. __ 

2174-36 36" 
2977·J·36 36" 

10.85 (PJ·068) @ 
10.85 (PJ.OS1) * QUANTITY DISC. CODE 

SINGLE BANANA PLUGS BOTH ENDS 

~ 
Single Banana ' ~ Single Banana Plugs. 

N Plugs C L Sh' Id d Colors: Inner 
CO N: Colors' Inner AB E: Ie e CONN: Conductor Plug 
1st END ~ondui:tor plug, Red. Coax .• RGI22/U 2nd END Red. Ground ' 

Ground Plug, Black. Plug, Black. 
CABLE DESCRIPTION: MODEL LENGTH 
Shielded coax .• RG122/U polyethy- 2239-R·24 24" 
lene insulation. Vinyl jacket •• 160" 2239-R-36 36" 
0.0., Nom. Cap. 29.S pt/ft. 2239-R-48 48" 

2239-R-60 60" 

MODEL 2239 'It QUANTITY DISC. CODE B NET 5.95 

ALLIGATOR CLIPS BOTH ENDS 

CONN: Steel, cad plated } 
Alligator Clips, 

1st END Insulators, Vinyl: 
CABLE: Shielded 

Coax., RG58C/U 
} 

Alligator Clips, 
CONN: Steel, cad plated 
2nd END Insulators, Vinyl: 

Black/Red. 

CABLE DESCRIPTION: 
Shielded coax., RGS8C/U, Polyethy· 
lene Insulation Vinyl jacket, .195" 
0.0. Nom. Cap. 28.5 pf/tt. 

MODEL 
1152·C-12 
1152·C·24 
1152-C·36 
1152·C·48 
1152·C-60 

MODEl 1152 * QUANTITY DISC. CODE @ 

Black/Red. 

,LENGTH 
12" 
24" 
36" 
48" 
60" 

NET 6.95 

*NOTE: Molded double. plug matches color 01 cable. 1. Other CABLE COLORS available to order on the Two COLORS: Black, Brown, Red, Orange, Yellow, Green, 
Blue, Violet, Gray, White. T'.vo condo ,Twisted pair, GRAY. Shielded mic. Condo Twisted Pair and Shielded Mic. cable models, 

cable, GRAY. Coaxial RG58C/U cable, BLACK. with plug to match. 
*Various lengths may be aggregated for best quantity price. 

2. Other lengths and cable types available to order. 
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SALES REPRESENTATIVES 
Listed below are the names of our 
Factory Representatives who have 
contributed greatly to the growth of 
our organization. The men in your 
area are always ready to confer 
with you and assist you regarding 
Pomona Electronics products. 

l' Robert S. Reiss Associates V. Avis McCorvey Company 
70 Jessie Drive (Branch Office) 
West Haven, Connecticut 06516 L. Haas Co., Inc. 
(203) 933-8542 1826 NE 150th Street 
Territor,: Maine, Vermont, N. Miami, Florida 33161 
New Hampshire, Massachusetts, (305) 949·9143 (305) 949·5175 
Connecticut, Rhode Island V. Avis McCorvey Company 
Robert S. Reiss Associates (Branch Office) 
(Branch Office) L. Haas Co., Inc. 
AI Appell 604 Dali Drive 
199 E. Foxboro Street Brandon, Florida 33511 
Sharon, Massachusetts 02067 (813) 689-3271 
(617) 784·3439 6 Perry Lohse & Company 
Territory: Maine, New Hampshire, 13932 Fox Hollow Road E. Massachusetts, Rhode Island Novelty, Ohio 44072 

2 Jack Weber Assoc., Inc.-
(216) 338-8120 
Territory: N. Ohio, N. Indiana 

10 

Disf. Sales (except for Counties of Lake, La Porte 
and Porter) 2700 Henry Hudson Pkwy. 

Bronx, New York 10463 
Perry Lohse & Company (212) 546·8306 

Territory: New York State and (Branch Office) 
Northern New Jersey Keith H. Fannon 

590 Mengel Lane 11 
Jack Weber Assoc., Inc.- HIlliard, Ohio 43026 

(614) 8764394 
Govt. OEM Sales Territory: S. Ohio, S. Indiana and (Branch Office) Kentucky Tobias & Co., Inc. 
49·01 31st Avenue Perry Lohse & Company 
WoodSide, New York 11377 (Branch Office) (212) 726·4551 The C. A. Geer Company ~2 ;3 David S. Linz 

4601 Blaine Avenue SE 
Grand Rapids, Michigan 49508 

238 Shelmlre Street (616) 534·9449 
Philadelphia, Pennsylvania 19111 Territory: Michigan 
(215) 379·0734 
Territory: So. New Jersey, 7 William M. Linz Associates, Inc. 
E. Pennsylvania Delaware, 4001 W. Devon Avenue 
Marylandl District of Columbia and Chicago, Illinois 60646 ;13 Surround ng counties of Virginia (312) 685·6060 

4 Perry Lohse & Company Territory: Illinois (South to and 

13932 Fox Hollow Road Wi~:r~~~ J~~~s:~~~leRO~~r\~ra~~~, 
Novelty, Ohio 44072 Wisconsin (North to Green Bay and 
(216) 338·8120 Marinette), Counties of Lake, 
Territory: W. Virginia and La Porte and Porter in Indiana. 
W. Penn,sylvanla 8 Northern States Sales Company 

5; V. Avis McCorvey Company 1109 W. 78'12 Street 
2187 Briarcliff Road NE Minneapolis, Minnesota 55420 
Atlanta, Georgia 30329 (612) 866·3468 
(404) 636·2502 rerritory: Minnesota, N. Dakota, 
Territory: Alabama, Florida, S. Dakota, W. Wisconsin 
Georgia, N. CarOlina, S. CarOlina, 9 Techno Associates 14 Tennessee, Mississippi 

2324 Shore Crest Drive 
V. Avis McCorvey Company (Zip Code 75235) 
(Branch Office) P. O. Box 20544 (Zip Code 75220) 
Hal C. Norman Dallas, Texas 
P. O. Box 5185, Station B (214) 357·9213 
Greenville, South Carolina 29606 Territory: Texas, Arkansas, 
(803) 244·6254 LouiSiana, Oklahoma 

Nevco, Inc. 
1715 Baltimore Avenue 
Kansas City, Missouri 64108 
(816) 421·1751 
Territory: Kansas, W. Iowa, 
W. Missouri 

Nevco, Inc. 
(Branch Office) 
2427 Brentwood Blvd. 

15 
St. Louis, Missouri 63144 
(314) 962·5629 
Territory: E. Iowa, 
E. Missouri, So. Illinois 

Nevco, Inc. 
16 (Branch Office) 

Harold J. Curry 
12308 Grey Fawn Drive 
Omaha, Nebraska 68154 
(402) 333·6850 
Territory: Nebraska 

AES, Incorporated 
12891 East Nevada Circle 
Aurora, Colorado 80010 17 
(303) 366·0208 
Territory: Colorado, Utah, 
Wyoming 

Harry A. Moore Sales Co. 
4142 N. 18th St. (Zip Code 85016) 
P. O. Box 7245 (Zip Code 85011) 
Phoenix, Arizona 
(602) 247·0060 
Territory: Arizona, New Mexico 

Paul Nurches Co.-Indus. OEM Sales 
2396 E. Foothill Blvd. 
Pasadena, California 91107 
(213) 681·8957 
Territory: So. California, So. Nevada 
and City of Las Vegas 

DeAn~elo, Rothman & Co. 
(Olstr utor Sales) , 
11936 E. Washington Blvd. 
Whittier, California 90606 
(213) 945·2341 
TerrItor,: So. California, So. Nevada 
and City of Las Vegas 

Engineering Associates-
Indus. OEM Sales 18 
999 Commercial Street 
Palo Alto, California 94303 
(415) 326·7842 
Territory: No. California, No. Nevada, 
except for City of Las Vegas. 

r-,:: POMONA ELECTRONICS CO. INC. 
~ 1500 E. Ninth Sf.. Pomona, Calif. 91766. Phone: (714) 623-3463. TWX: 910-581-3822 

I 
DESIGNED AND PRODUCED BY BUXTON ADVERTISING AGENCY 

Belchamber & French 
(Distributor Sales) 
308 Playa Blvd. 
La Selva Beach, California 95076 
(408) 688-3281 
Territory: No. California, No. Nevada 
except for City of Las Vegas. 

R.K. Squibb, Inc. 
655 NE Northlake Place 
Seattle, Washington 98105 
(206) 632·2450 
Territor,: Washington, Oregon, 
Montana, Idaho, Alaska 

Intercontinental Aviation 
Services, Inc. 
608 No. Bedford Drive (ZIp Code 90210) 
P. O. Box 1705 (Zip Code 90213) 
Beverly Hills, California 
(213) 274·7579 
Territory: Export 

Electronetic Systems 
62 Alness Street 
Downsvlew, Ontario, Canada 
(416) 636-3673 
Territory: Ontario (West of and 
excluding Belleville), Manitoba, 
Saskatchewan 

Electronetic Systems 
(Branch Office) 
Ben L Reltelman 
6420 Victoria Avenue 
Montreal 252, Quebec, Canada 
(514) 342-4117 
T41rritory: Quebec, Nova Scotia, 
New BrunSWick, Prince Edward Island, 
Newfoundland 

Electronetic Systems 
(Branch Office) 
Kenneth A. Narraway 
1342 Bank Street 
Ottawa 8, Ontario, Canada 
(613) 733·3781 
Territory: Ontario (East of and 
including Belleville) 

AI Deskin Sales Corporation 
1641 Venables Street 
Vancouver 6, B.C., Canada 
(604) 253·6396 
Territory: British Columbia. 
Alberta 

PRINTED IN U.S.A. 
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SEC. 2100 • CONNECTORS 

PRECISION METAL PRODUCTS TURRET TERMINALS • TERMINAL BOARDS • ELECTRONIC HARDWARE 
PRECISION METAL PRODUCTS CO. 
41 ELM STREET, STONEHAM, MASSACHUSETTS 02180 Tel. (617) 438·3650 

Fig. Part No. Shonk Turret Shoulder Abov. Below Thick· Notes 1·999 lM·4999 5M & Up N •• (Thread) ness 

1 1P4·26 .090 - .125 .173 '- U.·y, Pin Oia, .040 $12,50 $10.00 $ 9.50 
2 IS2·25 .047 .040 .062 .093 - u,..y, 9.15 8.10 7.00 
2 IS4·19 .090 .070 .125 .181 - XI'V. 9.30 7.90 6.70 
2 IS6·17 .112 .145 .187 .234 - ~2'~' 12.50 11.00 10.10 
3 103·8 .061 .062 .093 .156 - "".y. 11.50 9.90 8.10 
3 103·l! .072 .050 .093 .186 - ",.y, C·Sink 45· x .020 in Shank 9.90 8.10 7.50 
3 104·6 .090 .093 .125 .237 - ~rY. 9.00 7.70 7.00 
3 105·5 .090 .109 .156 .281 - XI'V. 13.20 11.00 10.10 
3 106·1 .112 .145 .187 .360 - XZ'X 12.50 11.00 10.10 
4 106·15 4·40 .145 .187 .360 - Va &~6 4·40 Thd. 17.05 16.50 15.40 
4 106·16 4·40 .145 .187 Hex .360 - Y, & 1f, 4·40 Thd. 17.05 16.50 15.40 
5 1K03·9 .061 .062 .093 .156 - ",.y. Knurled Shank 14.50 12.10 11.10 
5 IK06·2 .112 .145 .187 .360 - U"1f, Knurled Shank 15.95 14.15 12.40 
6 IT4·13 .090 .093 .125 .316 - Xz·v. 11.00 9.90 9.10 
6 IT6·12 .112 .145 .187 .484 - ~2"~6 19.50 18.20 17.40 
7 2S4·38 .061 .093 .125 .156 - ~.Ya .043 Oia. Thru Hole 11.00 10.45 8.S0 
7 2S4·39 .071 .096 .125 .187 - 11.00 10.45 8.80 Uc·y, .043 'Oia. Thru Hole 
7 2S6·35 (.067) .110 :141 .187 .187 - X2"M, .067 Thru Hole 14.00 12.50 10.40 
8 205·33 
8 206·29 
9 3SS3·67 
9 3SS4·65 
9 3SS5·63 

10 3PP4·66 
11 3SP2·60 
11 3SP3·59 
12 30S3·58 
12 30S4·57 
12 30S8·54 
13 3003·49 
13 3004·48 
13 3006·45 
13 3008·43 
14 4S3·78 
14 4S5·77 
14 4S6·74 
15 4S5·76 
16 5S4·86 
16 5S6·82 
17 52S6·83 
18 52S6·84 

16, 17 18 

TERMINAL BOARDS 
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HANDLES & FERRULES 
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ORDERING CHART 
Add Suffll to Indicate Board Thickness 

Suffil 

AA 
A 
S 
e 
D 
E 
F 
G 

Bd. Thickness 

• 
All Terminals Brass, Silver· Plated. 
SpecIfy other finishes' when ord'erin •• , 

HARDWARE , V i " , ..... ~ . 

A AA B e 

~ m U] ~ 
' I 

:: :: . , . , 
:: :! ' , 

D E F G 

-. 

~ l'::l 
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Part No. 

1700 
1710 

2000 

20io 
14 
77 
77A 
79 
79A 

2301 
2302·6 
2307·10 
2500 
2510 
2520 

Fig. 

AA 
A 

S 

e 
D 
E 
E 
E 
E 
F 
F 
F 
G 
G 
G 

.078 .109 .156 .328 - Xl"Ya .043 Oia. Thru Hole 22.00 19.75 16.40 

.112 .145 .187 .328 - ~-X .078 Oia. Thru Hoi e 12.00 10.50 9.90 

.078 .050 .093 .104 .082 I .y. 8.50 7.35 7.00 

.090 .062 .125 .133 .113 Xl"Ya 11.00 9.40 9.00 

.116 .070 .156 .156 .125 Xl"Ya 11.00 9.40 9.00 

.090 - .125 .177 .156 XI'V. Pin Oia .. 040 18.50 15.90 14.75 

.062 .045 .078 .078 .140 ",·Va 12.50 11.20 9.35 

.072 .050 .093 .078 .250 ",.y. 12.50 11.20 9.35 

.072 .050' .093 .186 .082 "'-Va 9.75 8.50 7.90 

.090 .062 .125 .219 .103 Xl"Ya 12.10 10.35 9.90 

.202 .IM .250 .344 .109 U"1f, 25.30 22.00 20.05 

.072 .050 .093 .186 .164 ",.y. 10.25 8.80 8.40 

.090 .062 .125 .219 .187 XZ"y. 12.75 10.90 10.40 

.156 .093 .187 .250 .218 U"1f, 28.00 25.00 21.00 
202 .144 .250 .357 .312 X2-~ 28.00 26.00 24.75 

.061 - .093 .156 - ",.y. Thru Hole .043 11.00 9.40 9.00 

.112 - .156 U"1f, Thru Hal e .078 Oia. 15.90 14.40 13.75 

.112 - .187 . 345 - U"1f, Thru Hole .078 Oia . 19.95 17.60 15.70 

.125 - .156 .344 - J.S2·~6 Thru Hole .070 19.00 17.00 16.10 

.090 .090 .125 .219 - Xz·v. Slot .032 Wide 17.60 15.95 14.30 

.112 .145 .187 .390 - XZ"Ji', Slot .063 Wide 17.60 15.95 14.30 

.113 .140 .187 .328 - }Sz'K, Thru Hole .070 Oia. Slot .046 Wide 22.50 18.00 15.90 

.112· .130 .187 . 315 - Xz"K, Thru Hole .060 Oia . 21.00 19.50 17.10 

SEE ORDERING CHART BELOW. 

Part No. W S 'Material NEMA 1·49 50·249 250·500 

2600A' Jf, - Phenolic (PSE) (XXX) $ .83 ea. $ .72 ea. $ .66 ea. 
26ooB' % V. Phenolic (PSE) (XXX) 1.80 1.60 1.49 
"2600C' 1 % Phenolic (PSE) (XXX) 1.87 1.65 1.54 
2601 Y, - Paper Phenolic (XXX) .83 .72 .66 
2602 2 1~ Paper Phenolic (XXX) 1.80 1.60 1.49 
2603 2Y2 2 Paper Phenolic (XXX) 1.87 1.65 1.54 
2604 3 2Yz Paper Phenolic (XXX) 1.98 1.71 1.60 
2611 V. - linen Phenolic (LE) .88 .77 .72 
2612 2 lYz linen Phenol ic (LE) 1.92 1.71 1.60 
2613 2Yz 2 linen Phenolic (LE) 2.04 1.76 1.65 
2614 3 2% Linen Phenolic (LE) 2.09 1.80 1.71 
2621 Y, - Glass Epoxy (GEE) .99 .88 .83 
2622 2 11'2 Glass Epoxy (GEE) 2.26 2.04 1.93 
2623 2~ 2 Glass Epoxy (GEE) 2.42 2.20 2.08 
2624 3 2Y, Glass Epoxy (GEE) ,2.53 2.31 2.20 

'" Board Thickness )16" - Terminal IS No. 2S4·38B. Soard ThIckness IS ~ Terminal IS No. ID6·1C 

Part No. Fig. L H Material Finish 1·49 50·249 250·500 (D) (DO) 

2iOI lA 3 Uf, Brass Nickel Plate $ .95 ea. $ . 80 ea. $ .69 ea . 
2102 IA 4Y, lYJ Brass Nickel Plate 1.00 .85 .74 
2103 lA 6Y, 1% Brass Nickel Plate 1.15 .95 .84 
2105 IS (.320) (%) Brass Nickel Plate .13 .12 .11 
2107 IS (.320) (.562) Brass Nickel Plate .12 .11 .10 
2121 lA 3 I1f, Stainless Steel .95 .80 .70 
2122 1A 4Y, lYJ Stainless Steel 1.00 .85 .75 
2123 lA 6)12 1% Stainless Steel 1.10 .90 .80 
2126 IS (.320) (%) Stainless Steel .16 .15 .14 
2127 IS (.320) (.562) Stainless Steel .13 .12 .11 
2130 lA 4 lYa Aluminum Black Anodize 1.15 .94 .82 
2130F IS (V.) (%) Aluminum Slack Anodize .13 .12 .11 
2141 1A 3 IJf, Brass Nickel Plate .95 .80 .69 
2142 lA 4X, IJ1 Brass Nickel Plate 1.00 .85 .74 
2143 lA 61(, 1% Brass Nickel Plate 1.15 .95 .84 
2160 1A 4~ 2Y. Brass Nickel Plate 1.20 1.00 .95 
2171 lA 3 1%, Brass Nickel Plate 1.70 1.25 1.18 
2172 lA 4X, lY, Brass Nickel Plate 1.90 1.45 1.35 
2173 lA 61(, 1% Brass Nickel Plate 2.15 1.60 1.50 
2174 lA 9 1% Brass Nickel Plate 2.40 1.75 1.65 
2181 lA 3 1%. Aluminum Slack Anodize 1.25 .95 .85 
2182 lA 4X, IV. Aluminum Slack Anodize 1.35 1.00 .90 
2183 lA 61(, 1% Aluminum Slack Anodize 1.45 1.05 .95 
2184 1A 9 1% Aluminum Slack Anodize 1.60 1.15 1.05 

SEE ORDERING CHART AT LEFT 
Diameter in Inchl. Height (In.) Board 

(l:r~~~) I Shoulder Notes 1·49 50·249 250·500 Turret Above I Selow Thickness 

.202 I .141 .312 .250 I .312 U,· 1f. $.09 $.07 $.06 

.220 .125 .312 .250 .170 U,· 1f, .09 .07 .06 

Length Thds./in. Dio. Motari.1 Finish 

% 6·32 1(, on Y, dia. head Brass Nickel Plate .18 .15 .13 
8·32 Ya on ~6 dia. head Brass Nickel Plate 

10·32 Ji', on Ya dia. head Brass Nickel Plate 
'X, 6·32 Jf, Hall hard Brass Nickel Plate .22 .19 .16 
X, % ·32 nel 2 Y2 hex Brass Bright Alloy K,,&lM2 .20 .17 .15 
1(, Y. ·32 Ya hex Brass Sright Alloy .20 .18 .16 
V. V. ·32, Ye hex Brass Sright Alloy .22 .20 .18 
1(, y. ·32 nel 2 Ya hex Brass Bright Alloy .20 .18 .16 
l~z Y. ·32 nel 2 V. hex Brass Sright Alloy .22 .20 .18 
Y. 4·40 1f, Brass Cadmium or Nickel Plate 

Va" Incr. 
.07 .06 .05 

Y.\-% 6·32 Y. Brass Cadmium or Nickel Plate .10 .08 .06 
Ya-% 8·32 V. Brass Cadmium or Nickel Plate SgeCilied .12 .10 .08 
y.-X 6·32 top y. Brass Cadmium Plate Z-K6 .10 .08 .06 
y.-Y2 6·32 top y. Brass Cadmium Plate U,· 1f, .10 .08 .06 
Y,·12 2·56 top .156 Brass Cadmium Plate Mz- Y- .10 .08 .06 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2705 



Vol.S PASSIVE COMPONENTS J MATERIALS J HARDWARE 
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PROGRAM DATA COMPANY 

INTERCONNECTION DEVICES Manual & *Air Operated 
'Patented 

PC BOARD CONNECTORS 
(Contact Spacing .050 or .025lJ ~~ 

• PC board to round wire - . ~2 
.• rn~e~:~:e~~I::: cable " , ~;41 

FORK CONTACT 

. §§§§§§§§§§§§§ i §§§§§§§§§§§§§@ 

Socket Contact: Crimp or Solder type 
Pin Contact: Crimp insertable (,050 centers) 

Solder type (.025 centers) 

CARD READER (Manual or Air Operated) 

Uses: - Testing 
- Programming 
- Data Processing 
- Instrumentation 
- Automated Machine 

Control 

Manual model or Air Operated push button models are available. 
Prewired models include 12 x 80 matrix; 12 x 80 matrix with diode 
isolation; and 960 individual inputs and outputs. All contacts gold 
plated with adjusted wiping action. 

PROBE CONTACTS & SOCKETS 
Probe Contacts provide reliable access to printed circuit boards, wire 
wrap panels, and other circuitry having a multitude of contact points 
on uneven levels. 

SPECIFICATIONS: 
Electrical: 

Current Rating: 3 amps. continuous 
Contact Resistance: 10 milliohms or less 

Mechanical: 
Travel: ~6 in. 
Contact Pressure: Initial: l.4 oz. 

Final: 4 oz. 
Conductor Size:.AWG #20, #22, #24 

D~~5 ..... .=r \~ -~~ ,~ DIA. 

1.015 

.750 

F 

.080, ] DIA. 
I 
I 

I 
. i 

. 1.70 

lJ 
. 066 ±.OOl·,;i Wi ..... ~ DIA. j 

I . 
~~9--i' to=" 

PROBE CONTACT PROBE SOCKET 
(For .100 Centers) 

* Other sizes ranging from .050 centers to .187 
centers are available. 

gOO 

lJ 
,,), 

TI 
-A -B 

90" 

V:--V 

~ U 
-C -0 

~ 
\i 
~. 

-E -F 

~O'1 
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MATRIX PIN BOARDS 

Designed for applications reqUiring high reliability. Used for matrix 
interconnection, programming or as multi input output switches. Avail
able with .100 centers and up. Larger models also available with 
diode pins. 

FASCON TEST CONNECTORS (Air Operated) 

Push button operated to provide 
fast engage-disengage cycles. Used 
in high speed electrical testing of 
chassis, harnesses, systems, etc., 
on a test stand or moving on a 
conveyor line. Fascon connectors 
are available with any combination 
of replaceable pin and soc.ket and 
coaxia I contacts. 

Push button switch pressed. with the 
thumb turns on vacuum. Connector 
engages automatlcallJ. 

PC BOARD TEST FIXTURES (Air Operated) 

Each custom built to test a specific PC board, Test Fixtures are furnished 
in different sizes and shapes utilizing Program Data's exclusive probe 
contacts and sockets. 

PATCHCORD PROGRAMMERS (Air Operated) 
Push button operated Patchcord 
Programming Systems make use of 
pneumatic power to make and break 
interconnections. 
Remote controlled models are also 
available for multi contact switching 
applications . 
Furnished with DC or coaxial con
tacts, all contacts Mil spec. Gold 
plated. 
Sizes vary from 230 to 5120 contacts. 
Required air pressure is + 10 psig 
and -10 psig tapped from line pres
sure or air compressor 5 in. dia. by 
6 in. long supplied by Program Data 
can operate one .or more systems. 

:E»R.<> G-R..A.1v.I: I>.A. "I" .A. C <>:tv.I::E» .A.N''Y' 
Por jurtlwr illjorlllntioll nlll/ tlntn piensp cOlltnct 739 EAST 223rd STREET, TORRANCE, CALIFORNIA 90502 
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SEC. 2100 • CONNECTORS 

IGH VOLTAGE 
RONA-FREE 

CONNECTORS and 
CABLE ASSEiViBllES 

• Custom designs at 

RD""E 
CONNECTORS 

satisfy your high-voltage interconnect
ing needs - commercial, industrial and mili-

tary - in applications such as Laser, Power 
Supply, X-ray Equipment, Radar; Display Systems, 
Instrumentation, Avionics, RF Energy, Pulse Volt-

no extra cost 

age, underwater and nuclear applications. ....-------.... 

STANDARDS AND SPEC;AlS 
• Multiple contacts CD Modified MS types 
• Coaxials. Triaxials CD Miniatures. Pres
surized types. Rack and Panel. Molded

on terminations. Vibration-proof 
types. I n-line disconnects 

• Quick disconnects 

See YELLOW SECTION for Local Offices, Phones 2707 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

MULTI·WAY 
BINDING POSTS 
AND TERMINALS 

Request: 
o Plug, socket 

connector, test prod 
catalog. 0 General 

catalog, including min· 
iature switches. 0 Pro· 
fessional and con· 
sumer microphones, 

headsets, trans· 
formers. 

BANANA 
PLUGS & JACKS 

More than a hundred 
configurations. Bunch 

pin, transverse slot, leaf 
spring, rigid handles, un· 
breakable handles •. quick. 

.' actin~, with or without 
stram·relief. Available 
in over 20 colors. 

MINIATURE 
SWITCHES 

Ball bearing detent. 

BANANA 
PLUGS & JACKS 

ULTRA·MINIATURE 
AND MICRO·MESH 
ALLIGATOR CLIPS 

Sound 
control boxes. 

Complete with 
volume control and 
driver units. With 
acoustical headset. 
As engineered and 
manufactured for 
a major Ameri· 

can airline. 

RYE INDUSTRIES INC .• Coroplast·Danavox·Hlrschmann·Schnelder • 125 Spencer Place. Mamaroneck N.Y. 10543. 914-0W 8-0080 

2708 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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CIRCUIT HARDWARE 
~~f~Hlf TEFLON* INSULATED TERMINALS 

Simply punch or drill the correct hole in a chassis or panel 
and insert the "Press-Fit" terminal_ .. it's in for good and 
with all of the outstanding insulating properties of Teflon. 
"Press· Fit" terminals are available in the most complete 
across-the-board selection of types in the industry-from 

. micro-miniature units designed, developed and available 
only from Sealectro to heavy duty types especially designed 
for high current capacities. 

STAND·OFFS 
Extremely wide selection of bushings, lugs, platings and 
finishes in micro-miniature, sub-miniature, and miniature 
sizes. One piece assembly-no additional hardware involved. 
From .073" to .215" diameter bushings with a variety of lug 

~ OOd£"fii""~O Eg ,O~ ovabl .. , ~ 

FEED·THRUS 
Machined from virgin Teflon to extremely close tolerances 
for fast, easy and sure installation. Bushing diameters from 
.075" to .218" in over 350 micro-miniature, sub-miniature, 
miniature, and tubular units. Available in 10 standard E.LA. 
colors and dozens of terminal styles. 

JACKS AND PROBES 
Ideal for test points, instrument probes, jumper plugs and 
multiple connectors while many units are designed for printed 
circuit applications. Body and mating jack and probe con
figurations are available to fill virtually every requirement . 
Offered in 10 standard E.LA. colors for ease of circuit coding. 

~,-~ 8·~: ~ ..... , 0 ~ 8~_-A .~ :: ~. , ••• # ~ l : 
I. , , 

,-, l.. ' ___ ' 

CLOVERLEAF RECEPTACLES 
Designed to allow dip-soldering of 
metal chassis. l!nique design for 
three, four or more thru-Ieads pro
vides multi-wire connections with 
each wire in a perfect capillary flow 
configuration for positive, uniform 
solder connections. "Press-Fit" chas

~ 
~ 

sis installation. 

SPACER/BUSHINGS 
Completely eliminate the need for 
metal stand-offs, spacers, and insula
tors. Install in seconds. Specifically 
designed for mounting printed circuit 
boards on metal chassis or panels. 
"Press-Fit" chassis installation with 
"snap-on" P. C. board mounting. 

u.s. Pat. No.3, 193,617 

NEW Rl..Y..'!_~-I!!:" TERMINALS (Pat. Pending) 

Rivet-Lac terminals are a new type ter
minal designed for insertion in either 
chamfered or unchamfered holes. 
They overcome the inherent short
comings of older semi-assembled ter
minal types while providing uniform 
above chassis height. After bushing 
insertion in the chassis, the lug is in
serted from the major diameter side 
expanding the bushing and securely BEFORE AFTER 
locking the terminal in the chassis. INSTALLATION INSTALLATION 

~~ffiHIT~EW TRANSISTOR & I.C. SOCKETS & HARDWARE 
SOCKETS 
Low cost, high precision sockets for tra!1sistors and inte
grated circui.t packages offering "Press-Fit" installation com

HOLDERS AND PADS 

bined with virgin Teflon 
bodies and preCise new con· 
tact design for maximum 
electrical and mechanical per
formance. Standard units de
signed for 3 and 4 lead TO-IS 
and TO-5 packages and S, 10, 
and 12 lead integrated circuit 
packages. 

The widest line of Teflon transistor and LC. holders and pads 
in the industry. Available in numerous JEDEC packages with 
from 3 to 12 leads. Color coded and precision machined from 
virgin Teflon. 

~-- . 
._--- - - --", 
.. . . 

"PRESS·FIT" BUSHINGS 
A complete line of over 500 standard bushing configurations 
designed for lead feed-thrus, insulators, bearings, stand-offs, 
component mounting devices and hundreds of other applica
tions. All machined from virgin Teflon, offered in E.LA. colors, 
and featuring simple economical and. permanent "Press·Fit" 
installation. 

I, I' , . ~ e~ 

: I " I, 

~ 
~ 
~

----{ . , 

, 

*Registered Trademark E. I. DuPont de Nemours & Co, S @CIRCUIT HARDWARE DIVISION 

SEALECTRD 
. CORPORATION 

Q MAMARDNECK. NEW YDRK '10543 
PHONE: 914 698-5600 TWX: 710-566-1110 

Sealectro Ltd .. Portsmouth, Hants, England 
SEALECTRO Sealectro S.A. Villiers-Ie-Bel, Paris, France 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2709 
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® 

R. F. CONNECTORS 
PERFORMANCE, PRICE, DELIVERY 
FOR RG-188/U AND SIMILAR CABLES 
UP TO 12.4 GHz 
Conhex subminiature R. F. connectors are designed to meet Ot 

. exceed the requirements of MIL-C-22557. Over 300 standard 
units -straight, right angle, bulkhead, strip-line, screw-on, 
snap-on and slide-on - are standard items. 

RELIABILITY AND HIGH PERFORMANCE IN 
AN ECONOMICAL CONNECTOR PACKAGE 
Designed for complete compatibility with miniature coaxial 
cables, such as .141" diameter semirigid types, the iSeries 
offers the optimum in performance, reliability and cost. More 
and major manufacturers are discovering that Sealectro i: con
nectors not only meet their VSWR and power handling require
ments but are many times more reliable than similar size con
nectors especially when subjected to adverse environmental 
conditions. . 

FOR STANDARD MATING ENGAGEMENTS 
AT REDUCED COSTS. 
SRM connectors are designed to mate with standard OSM-type 
mating engagements at reduced cost. SRM connectors are de
signed for use with RG-141/U, RG-142/U, RG-188/U and 
similar subminiature coaxial cables, and provide maximum per
formance and minimum VSWR all the way to 18 GHz 

MAXIMUM SPACE AND PAYLOAD SAVINGS 
WITH PERFORMANCE TO 12.4GHz 
Specifically designed for microminiature RG·196/U and RG· 
178/U, Nanohex connectors are the smallest commercially 
available. They combine extremely small size and light weight 
with exceptional performance and reliability. Over 50 standard 
types including straight, right angle, printed circuit, and bulk
head mounted units in screw-on, slide·on and snap-on are fea
tured in the complete line. 

~ @ s'eOii:NE ellR 0 
cJ CORPORATION 
Q . MAMARONECK. NEW YORK 

SUlECTRO Phone: 914698-5600 TWX: 710-566-1110 

Sealectro Ltd .• Portsmouth. Hants. England 

Write lor the complete SEALECTRO R. F. CONNECTOR CATALOG 
PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. ~) eem/1971 



i~xAL~CTROBOARD® 
CORDLESS PROGRAMMING BOARDS 

"Sealectroboard" programming and switching provides com
plete ease and simplicity of operation with drastic reductions 
in hardware and space. A single pin is used to complete the 
program circuit or insertion of a component ... move the 
pin to a new location and you have a new program function. 
"Sealectroboards" are made in 2 to 5 deck versions and with 
a varie.ty ~f pin styles such as shorting pins, diode holders 
and skip pinS as well as with engraved or silk-screened panel 
marking and color coded program areas. 
Modular "Sealectroboard" are designed to facilitate program 
board expansion in prototype and design appications and 
are offered off-the-shelf from Sealectro Distributors. Each 
modular board is a 10 x 10 matrix with two contact decks 
in bussed upper and lower or bussed upper, individual lower 

A 
t 

OUTPUTS 

...... ..... ~ .. 

i :-. - ...... ...... 

.-
Bussed Upper and 
Lower Contacts 

~ 

-"0. 
"?' 

o 
t 

The Modular Sealectroboard is 
available with bussed upper 
and lower contacts and pro· 
vides an ideal means for input! 
output switching. The standard 
10 x 10 hole Modular Sealec· 
troboard may be considered 10 
Single Pole, Single Throw, 
Normally Open switches with 
10 inputs each. 

Pack a 10 x 
10 hole for
mat (100 
cross points) 
into a 1 inch 
square. These 
new microminiature boards 
have all of the standard fea· 
tures of the larger size Sealec· 
troboard, including modular, 
expandable construction, short· 
ing and diode pins, and Sealec· 
tro's built in reliability. 

U.S. Pat. No. 3,027,534 

contact configurations. 
Companion mounting and 
panel pieces are designed 
for 19" relay rack mounting 
and allow expansion from a 
single board up to 6 boards 
in just 5%" of rack space . 
Write for our complete cata
log and technical specifica
tions .... 

A 

I I I /OUTPUTS ..... 0-' ... 3·····.· .... 10-
I I / IOUTPUTS 

on' ... 0-' 0-' ... 3········ ... 10-
it: 
~: 

J 

I I I IOUTPUTS ..... .... . .. 3···· .. ••• ... 10-

Bussed Upper and 
Individual Lower Contacts 
The Modular Sealectroboard is 
also available with bussed up· 
per and individual' lower con· 
tacts which provide individual 
electrical access to each pro· 
gram hole and a path between 
many terminals and a lesser 
number of bussed terminals. 
The standard 10 x 10 hole 
Modular Sealectroboard with 
this contact configuration may 
be considered a 10 Pole, Sin
gle Throw, Normally Open 
switch with 10 positions per 
pole. 

SEC. 2100 • CONNECTORS 

PROGRAM SWITCHING 
SEALECTR05WITCH® 

PROGRAMMING SWITCHES 

Progr~ms may be changed in seconds without special tools 
and w~th 100% reproducibility'. The Sealectroswitch pro
gramming switch provides a degree of versatility that can't 
be met by comparable .devices ... and in half the space and 
half the cost. Extremely high "built in accuracies" are 
provided through precision machined drums while flexibility 
IS obtained through unique, field-adjustable, sliding contact 
actuators. Check these features • Field Adjustable Cams 
With Multiple ON/OFF Functions or Point-to-Point Switches 
• Manual or Remote Operation With Timing Motor or Sole
noid Drive • Transfer Speeds to 50 Milliseconds Without 
Appreciable Contact Bounce • Removable Drums • Form 
A, B, and. C CO!ltacts in. a Single Unit • Up to 57 Circuit 
Controls In a Single Unit .• Contacts Rated for Dry Circuit 
to 2 Amps, 24 VDC or 115 VAC .• Optional 10 Amp or 20 
Amp, 115 VAC U. L. Approved Contacts. 

Recycling timer with Enclosed, snap-action 60 program positions, 
point.to-point or cam ac- contacts and timing 60 contacts and step-
~ig~ia;i.ngle snap-action motor drive. ping motqr drive. 

U.S_ Pat. No_ 3,330,917 Also protected by foreign patents 

SEALECTRO SLI D~'NSW1TCH" 
"skip" function. If it is de
sired to switch from position 
1 to position 5, the Slide 'n 
Switch handle is pulled out 
and the switch handle 
moved from 1 to 5. No elec
trical contact is made with 
any of the intermediate 
switch contacts. 

The Sealectro Slide 'n 
Switch circuit selector is 
designed to provide a highly 
reliable random access 
switching device for the pro
gramming of all types of 
automated equipment. Stan
dard units are 11 position, 
single pole with a built-in 

Multiple units may be 
stacked side-by-side to pro
vide any number of decade 
switches while the unique 
printed circuit board con
struction of the switch per
mits any special electrical 
coding to be supplied at 
minimum cost. Slide 'n 
Switch output terminatioris 
mate with standard edge
mount pc card connectors. 

Write today for our complete cata log ... 
® 

PROGRAMMING DEVICES DIVISION 

SEALECTRC 
CORPORATION 
MAMARDNECK • NEW YDRK 1D543 
PHONE: 914698-5600 TWX: 710-566-1110 
Sealectro Ltd., Portsmouth, Hants, England 
Sealectro S.A. Villiers-Ie-Bel, Paris, France 

eem /1971 See YELLOW SECTION for Local Offices, Phones 2711 
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4#{ae ADVANCED PACKAGING; INC. 
PRINTED CIRCUIT CARD CONNECTOR S 

P7000 SERIES .100" CONTACT CENTERS 
WIRE WRAP TAILS 

The P7000 series is available in 22/44, 30/60, 
36/72,43/86 and 501100 contaqt pairs, for){6' 
printed circuit cards. Insulator bodies are green, 

glass-filled diallyl phthalate, with pre-loaded, 
bifurcated, gold-plated phosphor-bronze 

.: contacts. Wire wrap posts are .025" 
square, by .62" long. Commercial 

nr-!;-. 
SOARD INSERTION 
DEPTH 

" 

TYPE"T" ~:~"2SDIA' MTG, D HOLE 
c P 1', 

# ... 0 THREADED .LJ BETWEE~ CONTACT 

or military contact platings 
are offered. 

'"- l~~~~"'"cmrG II 

r::-c-c-::c--c-:-:::--:-:-r-:---r-::--r-::---r--:c--.--c:--r--::--1 I T 
f-P_,rt_N_O_. '_')-+Pa~;_rs_/c_on_ta_c1_s+-A_. --t---t_C-r--t--t---1 O6OJ .. 

22/44 3.035 2.775 2.100 2.300 2.460 2.350 
~--~----+-~-+--+--r-1~ 

~ 
'"0--1 I--

P7000·44 

P7000·60 3D/50 3.835 3.575 2.900 3.100 3.260 3.150 

P7000·72 36/72 4.435 4.175 3.500 3.700 3.860 3.750 

P 7000·86 43/86 5.135 4.875 4.200 4.400 4.560 4.450 

P700Q·I00 50/100 5.835 5.575 4.900 5.100 5.260 5,150 

-Add C for commercial plating (.000010 gold). Add M for military plating (.000030 lold). 

P8000 SERIES .125" CONTACT CENTERS 
WIRE WRAP TAILS 

The P8000 series is available in 28/56, 31/62, 
40/80 and 501100 contact pairs, for 1/16" printed 
circuit cards. Insulator bodies are green, glass-filled 

diallyl phthalate, with pre-loaded, bifurcated, 
gold-plated phosphor-bronze contacts. Wire wrap 

Add T for stainless steel threaded insert. Example: CP]OOO-60T 

T~~~~:T" ~1~·'~~et'. 

PL~,~ 
#4·40 THREADED BETWEEN CONTACT 

posts are .025" square, by .62" long. 

'NSERT ~~. I POLA.R<Zcmr
'NG 

I : 

IT 
o.J 

BOARD JW-!;-

SA SERIES 

Commercial or military contact 
platings are offered. 

PART NUMBERS AND DIMENSIONS 

Part No. (0) Pairs/Contacts A 

PSOOO-56 2S/56 4.305 
PSOOO-62 31/62 4.680 
PSOOO·SO 40/S0 5.S05 
PSOOO·IOO 50/100 7.055 

, INSERTION 
62 DEPTH 

~ 
".--1 I--

B C D 

4.045 3.375 3.625 
4.420 3.750 4.000 
5.545 4.S75 5.125 
6.795 6.125 6.375 

('AcId C for commercial plating (.000010 gold). Add M for military plating (.000030 gold). 
Add T for stainless steel threaded insert. E~ample: CP8000·80T 

. 
PIERCED OR DlP·SOLDER TERMINALS 
.156" CONTACT CENTERS 

The SA series circuit board connectors, with .156" 
contact spacing, accept 1/16" boards. SAE 
connector contacts are the latest in bifurcated bellows 
design, with either pierced or dip-solderterminals. 
Contact plating meets military requirements, or is 
gold-flashed for commercial use. Insulator bodies 
are preciSion molded in green, glass-filled diallyl 
phthalate, and are available in 6 to 22 contact 
positions, with in-between and in-
contact polarizing keying. 

PIERCED 

SPECIAL SAW 22D/3·2 .156" CONTACT CENTERS WIRE WRAP TAILS 
The SAW22D/3-2 circuit board connector, with 
_156" contact spacing, accepts 1/16" boards. 

Built to the same high quality standards as the SA 
series, the insulator body is of black glass-filled nylon, 

with phosphor bronze, gold plated contacts meeting 
MIL-G-45204, Type II requirements. Double row of 

22 contact pOSitions provides for 44 terminals. 
Wire wrap posts are _025" square by .62" long, em a 

.156 x .140 mounting matrix. These connectors 
are specifically designed to meet high volume wire 

wrap production requirements. 

BOARD INSERTION 

DEPTH rim . .125 D'A. 
HOLE 

(I.) POLARIZING 

FILLED NYLON !! Sq.?a~ KEY GLASS· J ± 
~~~~ 1~~) N800e .140 

PERFORMANCE 

• Contact resistance: will 
not exceed 30 Mv 
at rated current. 

~ Operating voltage: 
sao VDC at sea level. 

• Current rating: 3 Amps 

• Insulation resistance: 
5000 megoh ms 
minimum. 

• Operating 
temperature: 

-65"C to + 150"C 

MATERIALS 

• ~~srU::f~_r~~~."f~:~~g~~~ 
(color. Breen) 

• Contacts: Phos. bronte 

~~t~'3i~2~~~' T~~: 8~ated per 

E 

3.785 
4.160 
5.2S5 
6.535 

3.187 

3.656 

4.281 

BETWEEN CONTACT 
___ +--iPOLARIZIN~ (I.) 

ADVANCED PACKAGING, INC. *Registered Trademark Gardner-Denver Company. 

THE NEW CONNECTOR PEOPLE Subsidiary.f STANFORD APPLIED ENGINEERING. INC. 
2165 S.Grand Ave .• Santa Ana, Cal!fornia 92705 • (714) ,540·9256 • TWX: 910·595-1122 
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THE NEW CONNECTOR PEOPLE 

DUAl-IN-liNE IC SOCKETS & IC STRIPS (Wire Wrap~ & Dip Solder) 
3100 SERIES HIGH DENSITY, LOW PROFILE, CLOSED ENTRY MOUNTING FOR 14 AND 16 PIN DIPS 

§J '-- @ §J 
§J 

0 
§J 

§J @ 
@ 
§J 

@ 0 @ @ 
@ 

0 
@ 

@ §J 
§J 
@ 

§J - @ .§J 
@ 

'-- @ 

0 
§J 
@ 

0 
§J 
§J 

0 
@ 
@ 

- @ 

The 3100 series DIP sockets are designed for very high 
density packaging of 14 and 16 pin IC packages or 

module boards. Only .150" high above the circuit 
board, these low profile sockets can be mounted 

end·to·end on .100" centers and side·to·side on 0400" 
centers. Molded of black or white glass filled nylon, with the 

·special SAE spring design, the contacts can be,plated with 
either military or commercial gold plate, or tin plate. 

ORDERING NUMBER, EXAMPLE C SA 3100 - 14' B 

Plating: C=Commercial, M=Military, T=Ti" ~ I I I 
SAE Ie Socket Symbol 
5&rle5:--------------' Number of Contacts ~;-::===========~J Color: B=Black, W White 

2200/2900 SERIES HIGH DENSITY MOUNTING FOR 14 AND 16 PIN DIPS .062Typ. 2200 SERIES 

~
±.OO5 (WIRE WRA~ 

.19' tt·'" Typ 

±.005 
.025 

,025 Square ~ 

.062 Typ. 2900 SERIES 
±.OO5 (DIP SOLDER) 

~tI---I.r1J! 
.255 Typ . 

. i';o:rl~~¥ 
.025 

Dimensions B 

14 Contact .760 .600 .610 

16 Contact .860 .700 .710 

D 

.300 .800 

.400 .900 

.062 Ciil, Hole ±.002 

The 2200/2900 series DIP sockets accept 14 and 16 pin 
standard dual·in·line IC packages or module boards, 
mounting on a .100 x. 300" contact matrix. 
They are molded of black or white glass filled nylon, 
Type 6, with spring temper phosphor bronze contacts, 
military or commercial plated, or tin plate . 

ORDERING NUMBER, EXAMPLE C SA 2200 - 14 BeST 

Plating: C=Commercial, M=Military. T:::TI" --..l ., I 
SAE Ie Socket Symbol 
Series: 2200=WireWrap, 2900=Dip Solder ------' 
Number of Contacts --------------' 
Color: B=Black,W=White --------------' 

Closed Entry Cap (Optional, adds .035toove",,,~" h~ei~gh~t)_========~_J 
2 Level Wire Wrap Tail .425 long (Optional) -

PIN POSITION #1 
2300/3000 SERIES CONNECTOR STRIPS FOR MSI/LSI DIPS 

CAP REMOVABLE 
FOR CONTACT REPLACEMENT. 

The 2300/3000 series connector strips are designed 
to be used in pairs to accommodate the new jumbo, 

dual·in·line packages recently introduced by MSI/LSI 
2300 SERIES 3000 SERIES manufacturers. Contact spacings are on .100 centers, 
(WIRE WRAp( (DIP SOLDER) and either wire wrap or dip solder terminals are available. 

. Black or white insulator bodies are of 20% T11ffi W- ~ ~ gla·ss.filled nylon. Closed entry cap included. +-'c" T" ORDERING NUMBER EXAMPLE: C SA - 2300 -20 BC - ST 

(.) PI.ti.. I I 
C = Commercial 

~. .008_.025 M=Mititary 

.025Sq<la.t-..j~ T=Tin 

PART NUMBERS AND DIMENSIONS 

NO. OF 
SERIES CONTACTS 

"SA230().12 12 1.290 

"SA2300·20 20 2.090 

"SA300Q·12 12 1.290 

~~~~ __ =--4-=~~'=.'0~04_=.64=5~ 

f-:-:=::-:-:~-,.:--4--:-:c'-:-+__c:..:..:~~~~4-.-'-.~:,c.:~ (.) ~ ~ :~:!~ ::: ::; ::~~:~:=: ;::: ,I:. 
class I. 

°SA30oo·20 20 2.090 1.900 .145 T = .00020 bright tin per MIL·T.I0727 

THE SAE DlPSTIK HOLDS 5 DUAL-IN-LiNE IC's, 
AND WITH MANY ADVANTAGES OVER 
USUAL MOUNTING TECHNIQUES. .. 
No soldering 
holds either 14 or 16 pin dips 
IC replacement takes only seconds, 
and NO special tools 
100% test point accessibility 
integral EMI shielding 

WRITE FOR OUR DlPSTIK CATALOG 

ADVANCED PACKAGING, INC. 

SAE connector 
symbol 
SERIES: _____ --' 

2300 = Wire wrap 3000 = Dip solder 
No. of Contacts: ______ ...J 
COLOR, __________ ...J 

Be = Black body and cap we = White body and cap 

2 level wire wrap tail .425 long (optional) 

IF YOU WANT ALL THE 
. DETAILS ON SAE's TIME 

AND MONEY SAVING 
IDEAS, JUST ASK FOR 

OUR NEW CATALOG. 

THE NEW CONNECTOR PEOPLE Subsidiary of STANFORD APPLIED ENGINEERING, INC. 
2165 S.Grand Ave .• Santa Ana, California 92705 • (714) 540·9256 • TWX: 910·595·1l~2 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2713 



How to use 

to find lTIanufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of prClducts. If the product you are looking for app'ears in the 
particular vollime you are consulting, the green pages wIll provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you ,to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has p'roducts cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include ' 
detailed data on the product indicated in the product heading. 
, Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance,"'''Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find lTIa.,ufacturers' catalog Inforn,ation 
I ' 

WHITE SECTION Catalog pages in eem are divided into three volumes based on very 
broad prpduct groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginnin~ of the white section 
in any of the three volumes. This index will provIde the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume ~ on page 1274 and in Volume 3, page 2310. 

to find lTIanu'acturers' add!l"esses, phones and sales offices 

to find trade "alTle sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electroni,c 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. ' 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem;· Boldface listings also indic'!te that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. these pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248·9700. 
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SHOWA MUSEN KOGYO CO., LTD. 
No.5-5, 6-chome, Togoshi, Shinagawa-ku, Tokyo, 141, Japan. Cable: "SHOWAMUSEN TOK" Phone: 785-1111 
Telex: 246-6301 "SHOWAMUSEN TOK" 

See YELLOW SECTION for Local Offices, Phones 2715 
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IT'S SOUND PLANNING TO SPECIFY 

HERMAN H. SMITH, INC. 
For Whatever You Need in 

Electronic Components. 

rl~-1T 
I k 

8-3 ;j 

l~i1TI L.LJ liJ_ 
. 4 '1 r"l. I 

I" "4 
J .1 .... 12-

.§. II 16 1~1 " ,~ 
MORE THAN TEN THOUSAND ITEMS MANUFACTURED UNDER ONE ROOF 

• BINDING POSTS • ALLIGATOR CLIPS • TEFLON & TURRET TERMINALS 

• BANANA PLUGS & JACKS 
Insulated & Non-Insulated 

• TEST PRODS & TEST LEADS • SHAFT ACCESSORIES 
-

• JUMPERS & PATCH CORDS • ELECTRONIC HARDWARE 
Terminal Strips, Boards, 
Grommets, Bumpers, 
Bushings, Washers, Lugs 

• PHONE TIP PLUGS & JACKS 
Insulated & Non-Insulated 

• Telephone Type Plugs & Jacks 

• SWITCHES Arrow, H-H, Kulka 
Cutler-Hammer, Micro, 
Continental-Wirt 

You'll find these SMITH products on the shelves of lead
ing industrial Electronic Distributors, throughout U.S.A. 
For your production runs, draw directly on our large 
plant inventories. of standard components. 

NATIONWIDE REPRESENTATIVES 
The SMITH network of Qualified Sales Engineers is at 
your service! These men and their organizations are tech· 
nically qualified and eager to help you with your reo 
quireme'lts for standard or special components that we 
manufacture. 

FOR ENGINEERS & 
PURCHASING AGENTS! 

• KNOBS 

MODERN FACILITIES 
We invite you to utilize our modern manufacturing facili
ties and methods for your molding, screw·machine, 
stamping or sub-assemblies. We are equipped for both 
long and short runs. From raw material to finished part, 
SMITH detailed workmanship 'and production . efficiency 
assure a quality product, speedily and economically made. 

SPECIAL REQUIREMENTS? 
Ose our Engineering and Production Facilities to design 

. and develop new products or modify existing components 
to meet your specific needs. "Specials are St.ndard with 
SMITH!" 

Send for New Complete 
SMITH Catalog 72E 
IN A HURRY? 
See SMITH full listing in 
Radio·Electronic MASTER 
35th Ed., pages 468·511 

HERMAN H. SMITH, INC. I MANUFACTURERS 
OF 

A NORTH AMERICAN PHIliPS COMPANY E 
812 Snediker Avenue, Brooklyn, N. Y. 11207 L E C T RON I C 

Telephone: (212) 272-9400 • TWX: 710·584·2363 COM P 0 N EN T S 

2716 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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SMITH TEFLON Terminals are designed for use as precision components in critical 
electronic applications such as Computers Microwave UHF-VHF Missiles Satellites 

eern/19l1 

Utilizing the plastic memory characteristic of Teflon" these terminals literally glide into and lock 
themselves in punched or drilled holes thus minimizing labor as well as added cost of materials. 

TEFLON 
TERMlNAlS 

*' DuPontTll 

ALL SIZES! 
• Microminiature 
• Subminiature 
• Miniature 

ALL TYPES! 
• Standoff 
• Feed-thru 
• Probes 
• Test jacks 
• Connectors 
• Plus ... specials to 

your specific needs! 

10 COLORS! 
STANDARD E:I.A. COLORS 

If you specify or purchase precision compo
nents for critical electronic applications, you 
NEED this up-to-date BUYING GUIDE! 

REQUEST NEW SMITH TEFLON TERMI NAL CATALOG 71 E 

HERMAN H. SMITH, Inc. 
A NORTH AMERICAN PHILIPS COMPANY 

812 SNEDIKER AVENUE, 8ROOKLYN, N. Y. 11207 

Telephone: (212) 272-9400 • TWX: 710·584-2363 

See YELLOW SECTION for Local Offices, Phones 2717 
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JACK MOUNTING 
PANE~S 
Used for mountin~ 
standard and miniature 
telephone and coaxial 
jacks, keys, lamp 
sockets, etc. 
Equivalents of W.E. 
and ml\ny others 
available. Request 
bulletins on 
Product 
Family 
70. 

SINGLE and TWIN 
TELEPHONE JACKS 

Standard and miniature size 
jacks. All circuit 

configurations. Panels 
for these provided by 

Product Family 70. 
Request bUlle/in on Product Family 51, 

53, and 55 
on jacks. 

TRimm's 

/ 

LAMP SOCKETS and KEYS 
Mount on telephone type jack mounting 

panels. Sockets use telephone type 
slide·base lamp. Numerous 

varieties of turn and push 
keys. Request bulletin on 

Product Families 
54 and 56. 

~EP"DNE 
/' ~~~GS 

Nearly all types, W.E., 
Kellogg, A.E., etc. both 
single and twin in two and 
three circuit forms. 
All have molded in place nylon 
insulation. Request bulletins 
on Product Family 80. Full Line 

TERMINAL and RELATED===--
--------

. AUDIO PATCH, 

PAT CHI N G E QUI PM EN T With stand!~~~~"!~!!~; ~.~~ s~n~~: a~:~!~ 
-and H EADSETS telephone plugs. Nylon braided tinsel 

conductor cords. Request bulletin on 
Product Family 30. 

Available from our 
industrial distributor 

~==============~--------------------~ 
COAX JACKS - PLUGS -

• In your area. PATCH CORDS - and RELATED COMPONENTS 
Standard sized single and twin jacks including normal through and 
terminating types, W.E. and RCA compatible, fitting wide assortment of 
coax cables and other connectors. Twin looping plugs, 
single plugs, plug adapters, patch cords, 

etc. Also specialized triax and twinax 
concentric series jacks and plugs as 

well as miniaturized type. 
Request bulletin on 

Product Family 
60. 

HEADSETS 
Many types in 
all cost ranges, 
applicable to wide 
variety of 
applications. Request 
bulletin on Product 
Family 01 through 29. 

AUDIO ~ERMINAL 
PLUGS and BLOCKS 
JACKS Originally used by the telephone 

Numerous low cost industry (often call~d Christma.s Tree 
plugs and jacks type) now also Widely used In other 
for hi·fi tape system work. Up to 14 rows per block; 
recorders sound 10,20, and 26 terminals per row. 
equipment, etc. Lug typ.es - sold~r, wire·wrap, and 

Request bulletin on hybrid s~lder·wlre wrap. R~quest 
Product Family 40. bulletin on Product Family 35. 

G TRIMM INC. P.O. BOX 489 - LI BE RTYVI LLE, I LLI NOI S 00048 312·362·3700 
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1·3 
for .070" pins (RCA) 

13·W 
for .090" pins (WE) 

113·R' 
for .070" pins (RCA) 

113W·R' 
for .090" pins (WE) 

Incorporates ¥~ watt, 
2% resistor for circuit 

termination when 
patch cord plug is 

not inserted. 
'Substitute resistance 

va lue for "R" 
i.e. 113·75 

26 Jacks, 
non-insulated 

ISI·26 (Insulated) 
19" long x 1%" high. 
Hole diam. - 29/64" 
Holes - .62" OC apart 

Not for Jacks, 
1·2, 4, 9, 14, 14M. 

CABLE PLUG 
PL-75 

for W' 00 Twinax only or Cable 
Group 9. 

PL·76, W' Triax, Cable Group 7 

PL·77, WE 754E & 
RG22/U Group 10. 

PL-78, WE Group 11, 
760A Twinax Cable. 

PATCH PANEL 
IS·52 

52 lacks-non-insulated. 
ISI·52 (Insulated) 

19" long x 3W' high. 
tlole diam. - 29/64" 
Holes - .62" OC apart 

Not for Jacks, 1-2, 4 or 9 

JS~8A~~Mfi't¥ ~ .......................... ' 
«fu~@'M_£;B%\\tt'ttxnw$, 0f&ih "~q$_'" k'el" j 

•••••••••••••••••••••••••• •••••••••••••••••••••••••• 
%:W~1$j'j;= "0 ~'t"'J% Oiam's: W' 00, 50, 75, 78, 124n 

e hundreds of items stocked. Call or write for your T-8 Catalog! 

For Matrix/Switching 1958 
Information, See Page 

See YELLOW SECTION for Local Offices, Phones 2719 
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BEAUPLUG@ Connectors! Plugs and Sockets 
BEAU PLUG Series 3300 

BEAU PLUG Series 3300 is interchangeable with Cinch· 
Jones 300 Series. Molded bakelite bases; cadmium plated 
metal backshells; and bright plated hardware. UL rated at 
250v at 10 amp. 

Series 3300 Plugs and Sockets are available as: DB Deep 
Bracket Mounted; EB End Bracket; FHT Flared Hole Top; 
FHT·L Flared Hole Top Latch; FHT·K Flared Hole Top 
Keeper; CCE Cable Clamp End; CCT·L Cable Clamp Top 
Latch; CCT·K Cable Clamp Top Keeper. 

BEAU Con· Each Each Each Each 
No. tacts List 1·24 25·49 50·99 100·249 

PLUGS - ANGLE BRACKETS MOUNTED (·AB) 
P·3303·AB 3 $.46 $.345 $.276 $.230 $.184 
P·3304·AB 4 .47 .353 .282 .235 .188 
P·3306·AB 6 .58 .435 .348 .290 .232 
P·3308·AB 8 .68 .510 .408 .340 .272 
P·3310-AB 10 .77 .578 .462 .385 .308 
P·3312·AB 12 .87 .653 .522 .435 .348 
P·3315·AB 15 1.21 .908 .726 .605 .484 
P·3318·AB 18 1.47 1.103 .882 .735 .588 
P·3321·AB 21 1.86 1.395 1.116 .930 .744 
P·3324·AB 24 2.25 1.688 1.350 1.125 .900 
P·3327·AB 27 2.64 1.980 1.584 1.320 1.056 
P·3330·AB 30 3.04 2.280 1.824 1.520 1.216 
P·3333·AB 33 3.42 2.565 2.052 1.710 1.368 P.3306.AB 

SOCKETS - ANGLE BRACKETS MOUNTED (·AB) 
S·3303·AB 3 $.48 $.360 $.288 $.240 $.192 
S·3304·AB 4 .49 .368 .294 .245 .196 
S·3306·AB 6 .62 .465 .372 .310 .248 
S·3308·AB 8 .77 .578 .462 .385 .308 
S·3310·AB 10 .92 .690 .552 .460 .368 
S·3312·AB 12 1.07 .803 .642 .535 .428 
S·3315·AB 15 1.39 1.043 .834 .695 .556 
S·3318-AB 18 1.65 1.238 .990 .825 .660 
S-3321-AB 21 2.05 1.538 1.230 1.025 .820 
S-3324-AB 24 2.49 1.868 1.494 1.245 .996 
S-3327-AB 27 2.89 2.168 1.734 1.445 1.156 
S·3330-AB 30 3.36 2.520 2.016 1.680 1.344 
S·3333-AB 33 3.65 2.738 2.190 1.825 1.460 5·3306·AB 

PLUGS - CABLE CLAMP TOP (·CCT) 
P-3303-CCT 3 $.91 $.683 $.546 $.455 $.364 
P·3304-CCT 4 .93 .698 .558 .465 .372 
P·3306-CCT 6 1.04 .780 .624 .520 .416 
P·3308-CCT 8 1.11 .833 .666 .555 .444 
P-3310-CCT 10 1.25 .938 .750 .625 .500 
P-3312-CCT 12 1.37 1.028 .822 .685 .548 
P-3315-CCT 15 1.80 1.350 1.080 .900 .720 
P-3318·CCT 18 2.12 1.590 1.272 1.060 .848 
P·3321·CCT 21 2.54 1.905 1.524 1.270 1.016 
P-3324·CCT 24 2.96 2.220 1.776 1.480 1.184 
P-3327·CCT 27 3.38 2.535 2.028 1.690 1.352 
P-3330-CCT 30 3.88 2.910 2.328 1.940 1.552 
P·3333-CCT 33 4.33 3.248 2.598 2.165 1.732 P·3321·CCT 

SOCKETS - CABLE CLAMP TOP (·CCT) 
S-3303·CCT 3 $.92 $.690 $.552 $.460 $.368 
S-3304-CCT 4 .94 .705 .564 .470 .376 
S-3306·CCT 6 1.07 .803 .642 .535 .428 
S-3308·CCT 8 1.25 .938 .750 .625 .500 
S·331O·CCT 10 1.38 1.035 .828 .690 .552 
S-3312-CCT 12 1.59 1.193 .954 .795. .636 
S-3315-CCT 15 1.99 1.493 1.194 .995 .796 
S·3318·CCT 18 2.31 1.733 1.386 1.155 .924 
S·3321-CCT 21 2.66 1.995 1.596 1.330 1.064 
S·3324-CCT 24 3.15 2.363 1.890 1.575 1.260 
S·3327-CCT 27 3.53 2.648 2.118 1.765 1.412 
S·3330-CCT 30 4.11 3.083 2.466 2.055 1.644 
S·3333·CCT 33 4.42 3.315 2.652 2.210 1.768 5·3321·CCT 

PLUGS - SHALLOW BRACKETS MOUNTED (·SB) 
P·3315·SB 15 $1.60 $1.200 $ .960 $.800 $.640 
P·3318·SB 18 1.97 1.478 1.182 .985 .788 
P·3321·SB 21 2.39 1.793 1.434 1.195 .956 
P·3324-SB 24 2.89 2.168 1.734 1.445 1.156 
P·3327-SB 27 3.23 2.423 1.938 1.615 1.292 
P-3330·SB 30 3.70 2.775 2.220 1.850 1.480 
P·3333·SB 33 4.10 3.075 2.460 2.050 1.640 P.3321·SB 

SOCKETS - SHALLOW BRACKETS MOUNTED (·SB) 
S-3315·SB 15 $1.83 $1.373 $1.098 $.915 $.732 
S-3318-SB 18 2.20 1.650 1.320 1.100 .880 
S-3321·SB 21 2.60 1.950 1.560 1.300 1.040 
S-3324·SB 24 3.08 2.310 1.848 1.540 1.232 
S-3327·SB 27 3.47 2.603 2.082 1.735 1.388 
S-3330·SB 30 3.93 2.948 2.358 1.965 1.572 
S·3333-SB 33 4.33 3.248 2.598 2.165 1.732 5·3321·5B 

BEAUPLUG'Series 5400 
BEAU PLUG Series 5400 is interchangeable with Cinch· 
Jones 2400 Series. Rated at 250v at 15 amps. Molded 
bakelite bases; cadmium plated contacts (gold. silver and 
rhodium available); polypropylene metal backs hells; and 
bright plated hardware. . 

Series 5400 Plugs and Sockets are also made as: DB Deep 
Bracket Mounted;' LAB Less Angle Bracket; FHE Flared Hole 
End; CCE Cable Clamp End. UL and CSA listed. . 

P·540S·AB 

5·540S·AB 

5·540S·SB 

P·5406·CCT 

BEAU 
No. 

Con· Each Each Each Each 
tacts List 1~24 25·49 50·99 100·249 

.. " 
PLUGS - ANGLE BRAC~ETS !\tOUNTED (·AB) 

P·5404·AB 4 $1.30 $1:~~~ $.7,0 $.650 $.520 
P·5406·AB 6 1.46 .8 6 .730 .584 
P·5408·AB 8 1.67 l:m 1.002 .835 .668 
P·5410·AB 10 1.94 1.164 .910 .776 
P·5412·AB 12 2.18 1.&35 1.308 1.090 .872 

SOCKETS - ANGLE BRACKETS MOUNTED (·AB) 

S·5404·AB 4 $1.46 $1.095 $.876 i.730 $.584 
S·5406·AB 6 1.68 1.260 1.008 .840 .672 
S·5408·AB 8 1.97 1.478 1.182 .985 .788 
S·5410-AB 10 2.10 1.575 l.260 'l.O50 .840 
S·5412·AB 12 2.34 1.755 1.404 1.170 .936 

PLUGS - SHALLOW BRACKETS MOUNTED (·SB) 

P·5404·SB 4 $1.45 $1.088 $ .870 $.725 $.580 
P·5406·SB 6 1.69 1.268 1.014 .845 .676 
P·5408·SB 8 1.85 1.388 1.110 .925 .740 
P·541O·SB 10 2.15 1.613 1.290 1.075 .860 
P·5412·SB 12 2.33 1.748 1.398 1.165 .932 

SOCKETS - SHALLOW BRACKETS MOUNTED (·SB) 

S·5404·SB 4 $1.60 $1.200 $ .960 $.800 $.640 
S·5406·SB 6 1.86 1.395 1.116' .930 .744 
S·5408·S8 8 2.16 1.620 1.296 1.080 .864 
S·5410·SB 10 2.29 1.718 1.374 1.145 .9i6 
S·5412·SB 12- 2.54 1.905 1.524 1.270 1.016 

PLUGS - CABLE CLAMP TOP (·CCT) 

P·5404·CCT 4 $1.97 $1.478 $1.182 $ .985 $.788 
P·5406-CCT 6 2.23 1.673 1.338 1.115 .892 
P·5408·CCT 8 2.35 1.163 1.410 1.175 .940 
P·5410·CCT 10 2.59 1.943 1.554 1.295 t036 
P·5412·CCT 12 2.86 2.145 1.716 1.430 1.144 

SOCKETS - CABLE CLAMP TOP (·CCT) 

S·5404·CCT 4 $2.16 $1.620 $1.296 $1.080 $.864 
S·5406·CCT 6 2.33 1.748 ' 1.398 1.165 .932 
S·5408·CCT 8 2.63 1.973 1.578 1.315 1.052 
S·5410-CCT 10 2.77 2.078 1.662 1.385 1.108 
S·S412·CCT 12 3.03 2.273 1.818 1.515 1.?12 

".540S.DB 5·540S·DB 

BEAUCAP Octal Plug Caps 

2001 

Series 2001 octal type plug and socket caps reo 
!llace the metal caps with rubber grommets and 
fishpaper insulation. (Beau Proi:lucts Division 
does not make the octal plugs anc:J sockets.) 
Type 2001-1 caps have no hole for cable; Type 
2001-2 have cable hole in top; Type 2001·3 
have cable hole on side; Type .2001·4 have 
cable hole top with cable clamp. 4 NEMA colors: 
black, blue, red. and green. 

SEE YOUR LOCAL REPRESENTATIVE 
LISTED IN E. E. M. YELLOW PAGES! 

Request Catalog No. 76DA for complete technical specifications 
Beau Products Division . ® Vernitron Electrical Components In CANADA: Brimark Electronics Limited 

340 Carlal;y Avenue, Toronto 8, Ontario 
117 Union Avenue, laconia, N.H. 03246 
Tel: (601) 524-5101 TWX: 710·364·1843 
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BEAU® Open Back, Closed Back, Single Row Barrier Terminal Strips 

Series 10000 Open 
Back Terminal Strips 

SERIES 10000-10 AMP 
Wire size #26 to #22. Stand screw 
2-56 x 3/16" brass, nickel-plated. 

I'·~~ < H~~llU 
2-56 x ~ ao.l<o. SCREW 

.125 DlA1'"'4 HOL.£S 

No. 
Circuits 

10001 
10002 
10003 
10004 
10005 
10006 
10007 
10008 
10009 
10010 

Open and Closed 
Back Terminal Strips 

Nos. 14000 & 15000-

No. 
Circuits 

·-001 
··002 
.. 003 

15 AMP 
Wire size #22 to #16. Stand screw 
5-40 x 1/4" brass, nickel-plated. 

Nos. 18000 & 19000-
20 AMP 

Wire size #16 to #14. Stand screw 
6-32 x 1/4" brass, nickel-plated. 

Nos. 21000 & 22000-
30 AMP 

Wire siz.e #14 to #12. Stand screw 
8-32 x 5/16" brass, nickel-plated. 

PART 
DIMENSIONS DESCRIPTION NO. 

~ 
TWO SIDED 1410 

TAB 1810 I c ~ 
FLAT 2110 

TWO SIDED 1411 
'\j=:----j/ TAB 1811 

45" ANGLE 2111 
TWO SIDED 1412 

~ TAB 1812 
90· ANGLE 2112 

~ 
ONE SIDED 1413 

DC TAB 1813 
HoIeDia. flAT 2113 

ONE SIDED 1414 
~"--Lt' TAB 1814 

45· ANGLE 2114 
ONE SIDED 1415 

d TAB 1815 
90· ANGLE 2115 

··004 
.. 005 
·-006 
··007 
··008 
··009 
··010 
··011 
··012 
--013 

No. 
Circuits 

··001 
.. 002 
··003 
··004 
·-005 
··006 
··007 
··008 
··009 
··010 
··011 
··012 
··013 

No. 
Circuits 

··001 
··002 
-·003 
··004 
··005 
··006 
-·007 
··008 
··009 
··010 
-·011 
··012 
··013 

A B 
1% .187 
1% .250 
153/,. .250 
IlA& .187 
12%. .250 
11%. .250 
- .187 

.250 
- .250 
15116 .187 

1'13, .250 
1% .250 

. 187 
- .250 
- .250 

.187 
- . 250 

.250 

A 
V. 

1 
IV, 
lYl 
IV. 
2 
ZY4 
2Yl 
2% 
3 

A 
P/32 
11%2 
125/32 

2%2 
211hz 
229/]2 

3%1 
321/32 

41132' 
41%z 
425/11 

5%2 
511hz 

A 
13A6 
1% 
21Ji6 
2Vl 
2ISA, 
3% 
3131i, 
4Y. 
4111t6 

51/8 

S'AIi 
6 
67IJ.6 

A 
I IJhz 
2'13. 
2z1lJz 
37/12 

3z~1 

411hz 
4z~z 

51%z 
6'13. 
61%z 
7'13. 
72%z 
8'h. 

C 
'h. 

SA, 

Ilflz 
'h. 
VI& 

IJhz 
9hz 
Sli6 

1l/32 

'hz 
S/16 

Ilflz 
'h • 
SA& 

1%2 

I%Z 
SAs 

I%Z 

No. 
B Circuits A B 
Y. 10011 3V. 3 
V. 10012 3Yz 31'4 

I 10013 3~ 3Yl 
1~ 10014 4 3V. 
lYz 10015 4'04 4 
l~ 10016 4Y2 4V, 
2 10017 4* 4Vz 
ZY. 10018 5 4% 
2Yz 10019 SY. 5 
2% 10020 5Yl SY4 

No. 
B Circuits A B 

V. ··014 529/32 5% 
IVa ··015 6'132 6 
lV: ··016 621h2 6% 
lYs ··017 7'132 6% 
214 ··018 713/32 71's 
2% ··019 725/U 7Vz 
3 ··020 8'/ .. 7V8 
3% ··021 81'/32 8Y. 
3% ··022 8''hz 8% 
4';' ··023 90/32 9 
4Y2 ··024 921;32 9% 
47'8 ··025 10'13. 9% 
5~ •• 026 101%z lOY. 

No. 
B Circuits A B 

Yo ··014 67'8 69AIi 
15/ 16 ··015 75/ 16 7 
11'4 ··016 7% 71/i1i 
23h.6 ··017 81116 77's 
2% .·018 B% 8Vis 
31/i1i ··019 91116 8% 
3Vz ··020 9Y1 9l1J6 
315/i6 ··021 915116 9% 
4% ··022 10% lOY,. 
4'Vt6 ··023 IOllA, lOY, 
5';4 ··024 11" lD' !5It, 
511A, ··025 Il'Y,. 11% 
6Vs .. 026 12'l\ llllAs 

No. 
B Circuits A B 

IVa ··014 827hz 87!Js 
lilA, ··015 91l/12 9 

2" ··016 9l 1lJz 9Y1, 
213A, ··017 1017hz 10~~ 

3% ··018 11 3/32 lOlIli, 
31SA6 ··019 11"13. 11" 
4\1 ··020 12'13. llllA, 
SlAG ··021 12'13. 12% 
5% ··022 1311hz 12uli6 
6%, ··023 132%z 13Y, 
6% ··024 14''13. 14'116 
7%. ··025 15,;\, 14% 
7V. 

D E F G 

" SA& .136 
%, U16• .144 

'II. Y, .171 -

" 5A& .136 llA& 

Sli6 2116" . 144 5316 • 
s/16 Y, .171 } 1hz 

" !iii, .136 1111.6 

sAG u16• . 144 5316 • 
!iii, Y, .171 I1h2' 
\4 SA6 .136 

'II. 2%. .144 -
5A6 Y, .171 

" 51i6 .136 I%Z 
5A6 Uis .. .144 V. 
5A, Y, .I7l 31hz 

" SA6 .136 "hz 
SAs 2% • .144 V. 
SAs Y, .I7l linz 

Single Row Terminal Strips 
BEAU precision injection molded thermosetting phenolic 
Series 13000 Single Row Terminal Strips are rated 300v at 
20 amp. Fully insulated feed-thru. Available in 1 to 26 ter
minals, so order by Model No. and desired number of 
terminals: No. 13018 (No. 13000 with 18 terminals). Marker 
strips available for mounting beneath the blocks. Tab ter
minals available as noted below. 

NEW ••• for 1971 •.• PC CONNECTOR 
A new BEAU Connector has been introduced for use on pc 
board assemblies or flexible circuits and uses the "Jones" 
connector base concept. 

See your local representative listed in E. E. M. Yellow 
Pages ••• or call the BEAU Distributor in your area. 

FAST·TABBarrier 
Terminal Strips 

Modified versions of standard Barrier Terminal Strips 
designed to save time and labor. 6 different terminal 
variations. Fastening can be made by riveting, eye
letting or with standard screws. All parts are of 1/32 
brass, cadmium plated. 

Beau Products Division 

Vernitron Electrical Components 
117 Union Avenue, Laconia, N.H. 03246 
Tel: (603) 524·5101 TWX: 710·364-1843 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2721 
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J/i!ifIlj[ PACKAGING SYSTEM FOR CARDS AND MODULES 

Sleek, versatile system employs aluminum lxtrusions for rack mount
ing plug-in modules. Built in adjustabjJ!ty with slotted side walls, 
sliding bracket mounted cross members. Available for 31/ Z", 51,4", 
8%" rack panel heights, depths of 9", 12" & 15" for rack widths 
of 10", 19" & 24". NIMS (Nuclear Instrument Module System) bins 
& modules also available. 

VECTOR PRE-PROGRAMING PATCHBOARDS 
Vector Pre-Programing Patchboard Systems are made with 204, 300, 
600, and 1200 contacts, Long lived beryllium copper, nickle or gold 
contacts assure reliability over thousands of cycles. Tr~rsverse en
gagement cycle assures post patching capability. Complete line of 
color coded patch cords available. Removable programing panels 
supplied with standard alpha-numeric markings, blank or customer 
supplied markin(ls. 

FIXED PANEL PATCHy..." .... "' .. , .. 
R~lia~le, low cost programing panels for maximum program flexibility 
at minimum cQ§t. Av,!ilable in sizes with 9, 10, 20, 50, 100, 200 and 
300 contacts; 'spaced on .265" grid. Wrap-around beryllium copper 
nickle gold plated contacts handle up to 5 amps, and are located 
behind protected entry hole for damage·free years of use. Supplied 
with standard alpha-numeric markings or custom markings to order. 
Full line of color coded .090" tip diameter patchcords including 
piggy backs available. 

Cat. No. Contact. 
Outside Dimensions 

W. H. Patch Cord. 
PB33-2 9 I.ISO" x 1.130" Standard Piggyback Lgth. 
PB110·2 10 2.985" it .600" 
PB21p·2 20 2.985" x .865" K2.06 K9.06 6" 
PB510·2 51} 2.98"5" X 1.660" K2.09 K9.09 9" 
PBIOIO-I 100 3.250" X 3.250" K2.15 K9.15 15" 
Pil1010·2 100 2.985" x 2.985" K2.02-1 Jumper 
PB1020·2 200 5.635" x 2.985" 
PB1520·2 300 5.635" x 4.310" 

VECTOR "EFP"( EXTENDED 
FRONT PANEL) CASES 
TypiCal module ho. extruded internal 
,075" grooves top and bottom for 
card mounting, plus slide-off side 
covers, ,10·32 thumb screws. Modules 
available in widths of 1.6", 2.0", 
3",4'/2", for cards 2.73" x 4.50", 
4.50" x 6.50", 4.5" x 9.6", 7.98" 
x 9.62". Module. .upplied with 
front panel and unpunched rear 
plate. 

MULTI-MOD CASES 
Versatile all aluminum Multi·Mod 
cases have four interior surfaces with 
.075" slots for cards and mounting 
plates and are ideal for packaging 
instruments, meters and other cir
cuitry. Available in widths of 1.6", 
2.0", 3.0", 4.5" for following card 
sizes: 2.98" x 2.98", 2.98" x 4.50", 
4.49" x 4.50", 4.49" x 6.50", 4.49" 
x 8.50", 4.49" x 9.89", 6.49" x 
9.89", 7.88" x 9.89" and 7.88" x 
13.89". 

DUAL-IN·lINE PACKAGES, ROUND QR RECT. INTEGRATED CIRCUIT PACKAGES. 
flAT PACKS, TRANSISTORS. DISCRETES. 
Plugbords listed are provided with G pqtlern of .062" dia, pre-punched holes 
on alternate .1" centers or in P pottern grid of .0.42" dia, holes on .1" cen
ters. Use Vector T28 push-in Mini-Klip terminafs with the G pattern and Vector 
T42-1 Micro-Klip Terminals with P pottern (see Vect~rbords ). 

3795 2.73" W x 4.5" L. 44 conlact. (tolal Z .ides •• paced on .1" cenler.) .042" diameler holes 
located .1" x .1", no matrix paHer~. Holds sixteen 14- or 16-lead DIP, I.e.s or Sockets. 

3671-2 4'h" x Sy," Epoxy glass. 44 Conlacts (Iolal 2 .ide.) .paced on .ISS" clrs .. 042" dia. holes . 
located .I" x .1" plus etched, tinned Vee & grRund llus plus s~lderi~{ pads: Hold 24, 14·lead DIP, 
LC.s or Sockets. '. 

838WE·IGN 4y," x S~" Epoxy glass. 43 contacts (total Z side.) on .156" clrs. .OS2" .dia. holes 
located .1" x .2" grid. No matrix pattern. ' 

3662 4%" x 6%" Epoxy glass. 43 contacts (total 2 sides) spaced on .15S" ctrs .. 042" dia, holes 
located .1" x .1" grid. No matrix pattern. . 

BR27 Brackets, aluminum, provide support for cards. Attach to 

VECTORBORD@ ·AND PUSH-tN-TERMINALS 
Vectorbord;" Micro-Vectorbord"'Pre·punched terminal boards. All flame 
retardant' and Mil. Spec. Phenolic, Epoxy Paper, Epoxy Glass, Mylar. 
Available with:.025" holes on .05" ctrs., .042" holes on .1" ctrs., 
.062" holes on .1", .2", .1" x 2", .187" ctrs. & .093" holes on .2" 
& .265" ctrs. . 

MOST POPULAR SIZES AND MATERIALS 

DIMEWSIONS HOLE 
PAnER" w L SIZE 

DIMENSIONS ..... 
W L Sllr 

.265" ~ .265" A 4.80"'8.51'" .093" 

.265" •. 265" A 4.80" 17" .093" 

.265'" ~ .265" A 8.5" 11" .093" 

.1"x.l"P 4.5" 17" .042" 

.1"1l.1"P 8.5" 17" .042" 

.1'" x .2" G 4.80" 17" .062" 

.1" ~ .1" P 2 '" .042" 
.1"'1.1" H 4.80" 17" .062" 

.1"x.l"P , 17" .042" 
.05"x.OS" M 4 6.5" .025" 

.265"1.265" A 4.80" 17" .093" 
.2""x.2"F 4.80" l7" .062" 
.1"x.2"G 4.80" l7" .062" 

.1" x .1" P 4.5" 6.5" .042" 

.1"x.l"P 4.5" 17" .042" 

.1" x .2" G 4.80"8.51"" .062" 
.1"1I..1"P 4.5" 6.5" .042" 
.1"'x.I"P 4.5" 17" .042" 

.2"x2"F 8.5" 17" .062" 
.265" x .265" A 4.80" 17" .093" 

.1" x .2" G 4.80"8.51" .062" 

VECTOR ELECTRONtC CO., INC., 12460 Gladstone Ave., Sylmar, Calif. 91342 Phone (213) 365~9661 
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Patchboard Programming Systems and Accessories 

Fixed Systems -26 standard models 
ranging from 30 contact points to 
7,188 combine reliability and econ· 
omy to meet a wide variety of pro· 
gramming needs primarily in indus· 
trial controls and communications. 

Plating-Nitkel or Gold 
Board Material-Phenolic or 

Diallyl Phthalate 
Contact Diameters-.093 and .053 
Connections-Solder, wire wrap 

or Locktite 
Finish-clear polish or black anodized 
Silk Screen-Alpha/ numeric grid or 

special designs . 
Patchcords-Manual or fixed; single 

tip,to nine-prong tip; 
squids; splits; shunts. 

A" unconditionally guaranteed. 
Tools-a variety of 27toolsforcrimp' 

ing, extraction, insertion, and 
paddle contacts. 

Send for complete 40-page catalog 
today. 

eem /1971 

Roll Cam Systems -offer greatest 
capability and reliability, large num· 
ber of contacts (24 sizes from 48 to 
5120 contacts). Camming action en
gages full patchboard gently and ac
curately and optimizes connections. 

See YELLOW SECTION for Local Offices, Phones 

Shielded Systems -Each paddlecon· 
tact is isolated with metal shielding. 
Crosstalk reduction is 92 db at 1000 
cycles, 100 volts peak to peak. There 
are· six models ranging from 360 
to 4200 contacts. 

We have salesmen in 24 U.S. cities. 
Please refer to the proper section in 
this catalog for the one nearest you, 
or contact our factory in Waynesboro, 
Va. 

------e------
Besides our 75 standard models of 
programming systems, some of which 
are described on this page, VPC also 
produces a wide variety of custom 
products. 

------0------
We invite your inquiries and will 
appreciate your business. 

2723 



the standard connector line that solves . rn \NINCHESTER 
ELECTRDNICS 

DIVISION OF LITTON SYSTEMS INC. 
Main Street & Hillside Avenue 
Oakville, Connecticut 06779 Phone (203) 274-8891 

The AccurFrame® system is the simple yet accurate posi- ACCURFRAME® 
tioning of precision molded Wire-Wrap connectors onto a 
metal frame. This technique offers substantial cost reduc
tion, versatility of application and flexibility of design for 
automatic wire wrapping. 

The heart of the AccurFrame packaging is our HW Series 
of Wire-Wrap printed circuit connectors. Designed for .062 
printed circuit cards, the connectors are precision molded 
of diallyl phthalate with contact spacings of -.100 x .200 
inches or .125 x .250 inches. The contacts are bifurcated 
phosphor bronze with gold over nickel plating. The ter
minal posts are .025 inches square and have been de
signed to MIL-STD-1130. Post ends are flat within .020 
inches of true position, and each post will accept up to 
three #30 AWG solid wires. Correct post alignment and 
retention is assured in the body of the connector by twist
ing the termina(a full 90 degrees. 

Standard AccurFrames are available for off-the-shelf de
livery. Custom designs and configurations can be made to 
order. 

The following chart indicates our broad range of standard 
rack and panel connectors, available in a wide variety of 
dielectrics. Many were developed for and quality under 
MiI-C 008384 and Mil-C 22857. 

Current No. of Max. Pro- Termi-Type of Rating Con- Wire tective nation Series Connector (range) tacts Size T Types' (range) (Stranded) ypes 

Miniature 7.5-13 7-104 No. 16 Yes MRA, MRE, 
S.D. XMRA, XMRE, amps SA,ORE 

Subminiature, 3-7.5 4~104 No. 20 Yes SME, SRM, 
S.D. SRE, SREC/D, Hi-Density amps SlE 

Microminiature 5 32-74 No. 22 Yes S.D. SRD,42 amps 

Environmental 7.5-13, 14--104 No.16 Yes S EA, EE, 
amps CM/CRB 

Hi-Voltage 3-13 1-12 Nd.16 Yes S JF, JFA, 
Circular amps M, PM, SM 

MRAC, XAC, 
Removable . 6-13 7-260 No.13 Yes S, S', D. CAC, 40, 

contact amps C,SH,W NIM, SREC, 
SOC 

'Termination Types 
S-Solder Cup 
D-Dip Solder 
C-Cnmp Removable Contacts 

SH-Shielded Contacts 
S'-Solder Removable Contacts 
W-Wire Wrap Terminations 

,RACK ANO:'PANEL··.··· " 
CONNECTORS 
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many non-standard problems. 

eem/1971 

Winchester Electronics offers the complete line of RadiaU 
coaxial connectors. These include standard BNC, TNC, 
Type N (MiI-C 39012), SMA, 5MB, SMC, UG and miniatures 
(MiI-C 22557), as well as the proprietary miniQUICK and 
SUBLOCK Series of quick disconnect high performance 
connectors. 
Winchester Electronics also offers full capability to design 
and produce special RF and High Voltage connectors to 
customer requirements. 
The miniature and sub-miniature series is finished with a 
heavy gold plate. The standard series is plated with NSR, 
a patented nickel base finish providing better physical 
characteristics than standard nickel plating. 
All connectors are machined to close tolerances, are rack 
plated, and provide superior electrical performance at 
competitive prices. 

Connectors 
Circuit Single or 
Board Double 

Type Spacing Thick. Sided Class Series 
,050 .031 Double M/I PCM 

,050 .031 Single M/I PCM 
.050 .062 Double M/I PCM 

.078 ,062 Single I KM 

.100 .062 Double Mil HCD 

,100 ,062 Double M/I HW 

.125 ,062 Double Mil HW 

,125 .062 Single I PO 
125 .062 Double I POD 

Card ,150 ,062 Single I PBH 
.150 .062 Double I PBDH 

Edge .150 ,062 Double I PJDH 
,156 ,062 Single C 8B 

,156 .062 Double C 8BD 

.156 .062 Double C 8BDJ 

.156 .062 Single M HB 

.156 ,062 Single I HK 

.156 ,062 Double M HBD 

.156 .062 Double I HKD 

.156 .062 Single I K 
.156 .062 Single I KKM 

Board .100 to - Mil WD 
Joiner .187 \ 

.100 to 
.187 

- M/I. WD 

Dip .100 to - Mil WM 
Solder .250 

.100 10 - I 42 
.250 

,156 to - M/I W 
.250 NAS 714 

NAS 715 
Reepl. .156 - - Mil WC 

CONTACT TERMINATION LEGEND 
S-solder tab 
W-wire wrap 
D-dip solder 

CLASS DEFINITION 

A-taper tube 
C-crimp socket contact 

SC-solder eup 

Number 01 Termi~ 
Contacts nation 

20/4030/6040/80 S 
50/100 

25 S 
20/4025/5030/60 S 

40/80 50/1 00 
1421 31 3744 S 

25/5030/6036172 OS 
48/96 

20/4022/4025/50 
30/60 32/64 36/72 
43/8648/9650/100 W 
28/56 31/6240/80 W 

49/9850/100 
31 S. D. W.A 

31/62 _ S. D. W,A 
25 S. 0, W,A 

25/50 S, 0, W,A 
25/50 S, 0, W,A 

61012151822 S, D, W,A 
2830 

6/1210/2012/24 S, D, W, A 
15/3018/3622/44 

28/5630/60 
6/12 10/20 12/24 S, D, W,A 
15/3018/3622/44 

28/5630/60 
615182228 D, S, W 
615182228 D, S, W 

10/2015/3018/36 D, S, W 
, 22/4436/7243/86 

10/20 15/30 18/36 D, S, W 
22/443617243/86 
61012151822. SC 
61012151822 S 

1122 D 

1122 Plug-D, FT 
Reept-SC, D 

1117232935 Plug-D 
Reept-SC,D 

TT 
50 0 

711151923 Plug, 0 
Reept-SC,D 

TT 
23 C 

TT-turret terminal 
FT-Ieed-thru 

Class M-Designed to meet military requirements as to materials, plating and 
performance. 

Class I-Same as Class M except for reduced plating. 
Class C-Economical non-military applications. 
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• - PLUGMOLD® MULTIOUTLET S'Y"STEMS 
• - FOR ELECTRONIC .A.PPLIC.A.TIONS 

Plugmold systems: the versatile, 
efficient way to organize 
electrical wiring and devices 
To . contain power wiring - along with a variety 
of outlets, switches, jacks, circuit breakers and 
other devices - use versatile Plugmold systems. 
Rugged, attractive Plugmold systems accommo
date 14 to 2/0 A WG wire and accept a: variety of 
electrical devices up to 60A, circuit breakers to 
100A. 
• With outlets and other devices placed where you 
need them, Plugmold adds efficiency and convenience 
wherever it is used. 
• Made of steel, Plugmold protects wiring and keeps 
it accessible. 
• A complete line of fittings makes it easy to apply 
Plugmold to almost any wiring situation. 
• All Plugmold multioutlet assemblies and fittings are 
listed by Underwriters' Laboratories, Inc., and Cana
dian Standards Association. 
• For engineering assistance, contact your nearest 
Wiremold representative -listed in the EEM yellow 
section. 

Plugmold with pre wired outlets 
PLUGMOLD 2000 and 2200: Furnished completely pre
wired (No. 12 Type TW). Grounding outlets (15A, 
125V) are spaced at regular intervals. 
Outlet Spacing: 6, 9,12; 18, 30, 60" on centers. 
Lengths: 1, 3, 5, 6', and in Snapicoil® prewired harness up to 
500'. 
Circuit arrangements . . . 
G Series: 2-wire, l-circuit; Plugmold base serves as ground
ing conductor .. 
GA Series: 3-wire, 2-circuit; outlets wired alternately; Plug
mold base serves as grounding conductor. 
GB Series: 2-wire, l-circuit; has insulated grounding con
ductor. (On special order, GB series a\railable with insu-
lated, isolated grounding conductor.) . 

2000 

2200 

SEND FOR WIREMOLD CATALOG AND WIRING GUIDE 

Other Plugmold systems 
Four types are furnished unwired. Outlets and other 
devices may be spaced as desired. 
PLUGMOLD 2100: For use with various receptacles made 
by Wiremold (15A, 125V; 15A, 250V; 15A, 277V; and 20A, 
125V). Devices include 2- and 3-1IItire receptacles, Lumiline 
single receptacle, single-pole switch, and keyless socket. 
Accepts wiring from 14 to 6 A WG. Devices' can also be 
installed in 1-, 2-, and 3-gang Wiremold boxes as desired. 

PLUGMOLD G-3000: For use with most outlets [up to 50A) 
and devices designed for a 1-gang box. Accepts wiring from 
14 to 2 AWG. 

PLUGMOLD G·4000: Used with or without channel divider 
strip. With divider, one compartment holds power wiring 
(devices to 20A), the other carries low potential (communi
cations, etc.) circuits. Without divider, the full channel 
accepts devices to 50A. Max. depth of devices, 1 5/s". Ac
cepts wiring from 14 to 2 A WG. 

PLUGMOLD G-6000: For use with most outlets (up to 60A) 
and devices designed for a 1- or 2-gang box. Holds circuit 
breakers (to 100A)~ Accepts wiring from 14' to 2/0 AWG. 

. 2100 

G·3ooo 

G-4000 

WfremOla 
THE WIREMOLD COMPANY WEST HARTFORD, CONNECTICUT 06110 
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Typical uses 
of Plugmold 
On original equipment: Plugmold 
adds value, convenience and effi
ciency to control consoles, cabinets, 
racks, benches, chassis, modular 
equipment, data processing equip
ment, trailers, shelters, etc. 
In laboratory and production areas: 
Use Plugmold on benches, over 
benches, on walls and partitions
wherever you need to put elec
tricity to work. 

Central time transIriitter in computer uses Plugmold to feed 
power to fan, clocks, etc. Friden, Inc., Rochester, N.Y. 

20CSK Cord Set Kit 
The Cord Set Kit converts runs of Plugmold 
2000 into portable power units that can be 
easily moved with work benches. then 
plugged in again at a new location. Ideal. for 
laboratory -and production situations where 
changing needs require frequent reposition
ing of benches. 

SOLD BY ELECTRICAL DISTRIBUTORS EVERYWHERE 

Strips of Plugmold in 
cabinets feed radiol 
TV transmitting 
equipment. WTIC 
Broadcast House, 
Hartford, Conn. 

Rotary accelerator 
has Plugmold on leg 
to handle a variety of 
services. G.E. Space 
Center, Valley Forge, 
Pennsylvania. 

SEC. 2100 • CONNECTORS 

Plugmold brings power Wirmg and antennae leads to 
closed-circuit TV monitors. J. F. Kennedy Space Center. 

WfremOla 
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Delay 
Lines 

Andersen designs and develops many more different types 
of delay devices (including optical and microwave) than any 
other concern. 
Andersen is the only firm producing delay devices for the 
entire range of frequencies. 
Andersen is the sole maior manufacturer of delay devices 
specializing in signal processing systems. 
Andersen supplies a substantially greater volume of delay 
equipment than any other source. 

AUDIO 

VIDEO 

IF-RF 

MICRO
WAVE 

DISPER
SIVE 

DIGITAL 

OPTICAL 

TYPICAL APPLICATIONS 

Sonar, voice equalization, ASW sensors. 

Radar·sonar signal processing, comb 
filters, correlation, cancelling, television 
broadcast, delay equalization, field stor· 
age, signal sycnchronization. 

Non.dis~ersive: MTI, clutter cancellation, 
coheren Integration, target simulation, 
range marKers, coded sequence proc
essing, transversal equalizers, receiver 
gain cO'"!trol versus time, time multiplexing 
correlation, Variable time delay, digitally 
controlled. Dispersive: Pulse expansion
compression systems, spectrum analy 
zers, doppler estimators. 

NOIl·dispersive: ECM, ECCM, 'radar proc
essing and checkout systems, fusing, al· 
timeters. transponders. Dispersi~e: High 
resolution pulse compression an similar 
wide band signal processing. 

Pulse expansion - compression sys· 
tems, spectrum analyzers, panoramic 
receivers, doppler estimators. 

Deltics, delta modulators, spectrum a
nalyiers, matched filters,serial memories, 
scratch pad, refresh, buffer storage, 
A-D conversion. 

Laser modulation, Switched light sources. 
Q' switches, mode lockers. beam de
f�ectors. optical signal processing, cross 
and auto correlation, radar pulse com_ 
pression-expansion matched filters. 
spectrum and Fourier analyzers, acousto 
optical continuously variable and multi
ta pped delay Jines. 

ANDERSEN 

RANGE OF PARAMETER 

1 usec to 1 sec delay, balance or unbal 
anced. Typical delay·bandwidth products 
~~~~.40. Impedances from 100 to 1000 

Lumped consta nt lines with delay.BW 
products of 40 to 60, delays from 1 nsec 
to milliseconds. Quartz lines with CF to 
150 Mhz and delays to 4000 msec. Electri· 
cally variable delays of 0.1·100 usec with 
delay·BW product of 15. 

CF to 150 Mhz, BW to 50% of CF. Delay 
. 4000 usec in single unit, longer when used 

in cascade. Products always offered with 
unity gain. 

CF UHF through X-band, delay 200 nsec 
to 10 usec. BW to 500 Mhz. Pulse·com-, 
pression ratios to 500 to 1. 

C.F. 1·120 MHz, Dispersive B.W. to 60 
MHz, Delay Dispersion to 1000 micro· 
seconds, Compression Ratio to 2500. 
All units available with ovens and tem
perature controllers, meet Mil-specs. 
Complete pulse compression systems 
our specialty. 

Wiresonic: CF to 2 Mhz, storage 20,000 
bits8er unit_ Glass: CF to 20 Mhz, storage 
450 bits per unit. Quartz: CF to 40 Mhz, 
storage 30,000 bits per unit. 

CF 0.1 Mhz to 12 Ghz. BW octave 0, 
greater. Modulation to 4 Ghz. Time·BW 
products to 20,000 Mhz·useconds. 
Spectral ranges from UV to IR. 

.. 
LABORATORIES, INC. 
1280 BLUE HILLS AVENUE • BLOOMFIELD, CONN. 06002 • 203-242-0761 

NEWEST DEVELOPMENTS and 
UNIQUE CHARACTERISTICS 

Delay·BW products up to 60 or more for 
fixed Jines, and 15 or more for electrically 
variable lines. Extremely low attenuation 
for delay·BW of 40 max, e.g. 0.001 db per 
usec max. For higher delay.BW 0.01 db 
per usec max. Extremely low frequency 
ripple, better tha n 1 %. Phase response 
and group delay to better than 1% at 3 db 
response. 

High fidelity storage of one full field of TV 
signal. Variable delay of full 360· of 
chromina nce. EVDL's with improved g:roup 
delay ana response characteristics 
meeting video color standards. 

Short delays with low spurious, e.g., 1 usec 
delay, 48 db spurious at 60 Mhz. Wider 
BW, e.g., 65%at60 MhzCF. FlatampJitude 
response e.g., plus or minus 0.2 db 30% 
BW 60 Mhz CF. VSWR across BW e.g., 1.3 
to 1 nom 50 ohms. 

10db insertion loss at 50b Mhz, delays to 
10 usec at X-band. Dispersive lines with 
500 Mhz Bw, .5 usec disr.ersion. Trans· 
ducer peak power capability to 50 watts, 
lIverage power 2 watts. 

IMCON systems, B.W. up to 15 MHz, 
dispersion up to 300 micro-seconds, 
small size, good linearity and tempera
ture stability. DELECON systems offer 
B.W. up to 60 MHz, dispersion up to 30 
microseconds, good linearity and tem
perature stability. STRIP LINES are least 
expensive, B.W. up to 6 MHz, compres
sion ratio up to 200 per strip, low in
sertion loss, small size. 

Dual channel, 35 Mhz memory in single 
small package. Low cost high capacity 
temperature compensated multi·line 
packa~es. Lowest cost per bit in compari· 
son with ferrites and MOS. Hi~hest bits 
per cubic inch.' Lowest power diSSipation 
per bit. 

High efficiency, high power broad band 
transducers, IR modulation Stable, high 
rep rate Q switches, liquid cooling for high 
power, compact solid state designs. 

signal 
• processIng 

equipment 
Andersen is also the leading 
producer of delay oriented 
signal processing systems 
for broadcast, computer and 
radar fields. 
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ALLEN .A VJ:ON:ICS, :INC. SEE OUR 
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FILTERS 
LUMPED CONSTANT DELAY LINES SECTION 2700 

CUSTOM·BUlLT 
Allen Avionics, Inc. manufactures a wide variety of 
delay lines to customers' specifications. The fol· 
lowing specifications encompass areas in which 
we normally work. If, however, your requirements 
fall out,ide of the following parameters, we 
would still be interested in hearing from you. 

RANGE - Delay times from 3 nanoseconds through audio ranges are available. 
TIME DELAY/RISE TIME RATID- Time delay to rise time ratio to 300/1. 
CONSTRUCTION - Units are hermetically sealed in metal cans with glass to metal terminals. 

Epoxy encapsulated units are also available. 
SIZE- Sizes are available from .750 x .270 x .225 inches. 
DELIVERY - Prototypes of special lines can often be delivered in a week or two. 
Our engineering staff is always available to help with any delay line and application problems. 

HIGHEST TIME DELAY RATIO EVER BUILT" 
RISE TIME ' I • 

SERIES "HF" HIGH FREQUENCY 
The HF Series in most cases will serve as more 
than adequate electrical replacement for coaxial 
cable. The inconvenience of handling and star· 
ing cable will thus be eliminated. Standard 
impedances of 50 and 75 ohms are available. 
Units are normally supplied with BNC con· 
nectors. Tapped Ifnes can also be supplied. 

50/1 RATIO fiji 
ATTENUATION 9 db MAXIMUM"' , 

SIZE: 2V2" x 4V2" x 12" " ' 

Available in any delay from .5 to 4.75 p.S 

75/1 ~R"'ATIO~ ~~ ~ \>"" "J:'''i'Io"-*,.,...,:;;,_ .. .,..~ 

ATTENUATION 12 db MAXIMUM 
SIZE: 3'12" x 4'12" x 12" 

Available in any delay from 1.5 to 4.75 ps 

100/1 RATIO 
ATTENUATION 15 db MAXIMUM 

SIZE: 3'12" x 6'12" x 16" 

Available in any delay from 2,0 to 4.75 pS 

LUMPED CONSTANT 
DECADE DELAY LINES 

TYPE "D" 
Type "0" Variable Decade Delay Units are en· 
gineered to provide variable time delays with 
absolute stability for accurate triggering and 
excjlllent reproduction of the input pulse. These 
lumped constant delay lines are completely 
passive. All models have a minimum of 1000 
to 1 resolution and consist of three or more 
decade switches. Any delay output of Type "0" 
decade delay unit is the summation of individual 
Ii~es. It is not the result of a tapped line. This 
feature is an important factor in eliminating 
undesirable reflections in the output pulse. Ac
curacy at any delay exceeding 1 % of the unit's 
total delay is within 3%. These units have a 
characteristic impedance of 500 ohms in and 
out. While the units listed are standard, other 
delays and impedances can be manufactured to 
specifications. 

eem/1971 

These Delay Lines have the highest ratio of time 
delay to rise time that has ever been built in a 
Lumped Constant Line. Unlike other types of 
high ratio lines, the Lumped Constant Delay 
Line has a passband from D.C. to its cutoff fre· 
guency and maintains a constant delay over 
these frequencies. These lines are also unique 
in that they offer relatively low insertion loss. 

SERIES "HR" =-
1 MICROSECOND PER DIVISION 

(5 Microseconds Delay - .05 Microsecond Rise Time) 

, 100/1 RATIO 
, ". ATTENUATION 8"db'MAXIMUM ' • 

SIZE: 2'12" x 4V2" x 12" 

Available in any delay from 5 to 50 ps 

130/1 RATIO 
ATTENUATION 9 db MAXIMUM 

SIZE: 3'12" x 4'12" x 12" 

This group of lines is characterized by tight time 
delay tolerances, low pulse distortion, excellent 
phase linearity and good temperature stability. 

For laboratory use, any time delays from 10 
microseconds to lOP microseconds can be built 
into variable decade instruments with ratios of 
over 100/1. These units could hqve a resolution 
of up to 1/5000 of the total delay. 

SERIES "VHR" 
The "VHR" Series have a characteristic impedance 
of 50 ohms, 

These units are hermetically sealed in a metal 
can 3'12 x 6'12 X 16 inches, with four '14 x 20 studs 
on the 6'12 x 16 inch surface. 

Two SNC COnnectors are located on the 3'12 x 6'1. 
inch surface for input and output connections. Vari· 
able Decade Delay Onits can be manufactured for 
laboratorY use from the "VHR" Lines. 

150/1 RATIO ATTENUATION 16 db MAXIMUM 
SIZE: 3'12" x 6V2" x 16// 

Available in any delay from 10 to 70' ps 

200/1 RATIO ATTENUATION 18 db MAXIMUM 
Available in' any delay from 10 to 75 p.S 

250/1 RATIO ATTENUATION 20 db MAXIMUM 

Available in any delay from 20 to 100 ps 

Band· 
width 

Kilohertz 

Attenua· 
tion 
In db 

800.00 
424.00 
218.00 
434.00 
147.00 
293.00 
81.00 

161.00 

3 
5 
5 
5 
6 
6 
3 
8 

42.60 a 
85.10 3 
21.90 3 
43.70 6 
14.70 3 
29.40 6 

8.89 3 
17.80 8 
4.26 5 
2.18 6 
1.47 8 
.80 11 

Cabinet Size: B"w. x B"h. x 7"d. 

~:;;:;:=~;:=~===:;=~~~=:;:.4~2:;:~11=~~c:ab:in:e;t Size: 14"w. x 8"h, x 10"d. 
8.52 5 
4.37 6 
2.94 8 
1.61 H 
.85 11 
.43 12 
.29 12 
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DUAL-IN-LiNE "MINI" SPIRADEL@* 
THE WORLD'S LOWEST COST DELAY LINE 
HAVING TIME DELAY TO RISE TIME GREATER THAN 5/1 

Time Delay Rise Time 
(Nano- (NanD· Bandwidth 

Impe· 
dance 

FEATURES EXCELLENT PULSE FIDELITY 
Exceptionally Fine Phase Linearity 
Over Wide Frequency Range. 

seconds) 
10 

seconds) 
2.5 

Megahertz (Ohms) 
144.0 125 ACTUAL SIZE 

• Operation from - 55°C to + 105°C. Units exhibit a 
change of less than 175 partsl million/oC 
over this entire temperature range. 

• Designed for dual-in-Iine mounting. 
Compatible with integrated circuits. 

• Standard· delay tolerance 10%. (5% available). 
• Maximum attenuation for all delays: 7%: 
• Bandwidth from DC to frequency f = .351 rise time. 

To order standard units, specify 
"Mini" Spiradel and Total Delay. 

20 4.0 
30 6.0 
40 8.0 
50 10.0 
60 12.0 
70 14.0 
80 16.0 
90 18.0 

100 20.0 
125 25.0 
150 30.0 
175 35.0 
200 40.0 

90.0 200 
60.0 250 
45.0 300 
36.0 350 
30.0 400 
25.7 400 
22.5 475 
20.0 500 
18.0 500 
14.4 500 
12.0 1000 
10.2 1000 
9.0 1000 

.200 ±.OOS 

r-- -j--j---;--' 
.460 ±.01O .300 ±.OOS 

~~~-----------+~~ 
I 1--.600 ±.005-1 I 
1--.780 ±.010---l 

l r·070 Nominal 

UP TO 5 UNITS can be connected in series to achieve longer delays 
providing the· delays and impedances of each unit are the same. 
The total rise time of the series combination can be determined 
by the following formula: 

Td 
Tr = 50+ Tr, 

Tr = Total Rise Time 
Where Td = Total Time Delay 

Tr, = Rise Time of Individual 
Unit 

.040 ±.002a----r --1- .176 Nominal 

r- -t-
.020 .250 ±.010 

Nominal ---1. 
'Patented and patents applied for. 

"LC DIP" THE WORLD'S SMALLEST DUAL-IN-L1NE 14 PIN TAPPED LUMPED CONSTANT DELAY LINE 
THE "LC DIP" represents the smallest delay line 
now available. It offers the ultimate in high 
density packaging and tapping capabilities. The 
units are excellent for high frequency applica
tions. The availability of 10 equal delay incre
ments and the dual-in-line packaging along with 
its low silhouette make for compatibility with 
semiconductor and other assemblies where circuit 
board height must be held to a minimum. This 
makes the "LC DIP" extremely adaptable for the 
computer and allied industries. 

While the table lists our standard units 
with an impedance of 100 ohms, other 

1::";:.750Max.~ 

:r.-b:] .... :; "':i! 
delays and impedances can be manufac-
tured. 

:;l ~ INDEX (DENOTES INPUT! 

~T1T 

Time Rise 
Delay Time 8and· Maximum 
(nano· (nano- width Attenuation 

seconds) seconds) (MHz) (%) 

50 

100 

150 

200 

250 

TYPES • lye 

"N" , "A", "L" TYPES N 
UN" & "A" 

A DELAY ", LINES L 
TYPE "L" 

PULSE & VIDEO DELAY LINE TYPE AV-397 
Maximum Delay: 2.075 microseconds ±3% variable in .025 
microsecond steps from .025 microseconds to 2.075 micro· 
seconds. 
Time Delay of Individual Lines: 1, .5, .2, .2, .1, .05, .025 micro
seconds. 
Rise Time for Entire Line: .06 microseconds maximum. 
Frequency Response: 3 db down at 5 MHz for 2.075 micro
seconds delay. 
Distortion: 2% maximum with .2 microsecond input pulse. 

TV LINE EQUALIZER TYPE AV-535 

10 36.0 8 tll~ ~'E 

"'~.~. 20 18.0 12 

30 12.0 15 

40 9.0 23 

50 7.2 30 

Time.Delay 
20, 30, 40, 50, 60, 70,80, 
90, 100 ns. 
0.1, 0.2, 0.3, 0.4, 0.5 /LS. 

0.5, 0.6, 0.7, 0.8,0.9, 1.0 /Ls. 

25, 75, 200, 250 /LS. 

50, 150,400,500 /LS. 

100, 300 800, 1000 /LS. 

Delay Tolerance: ±5% or 4 
ns (whichever is greater). 
Impedance: 100 ohms nominal. 
Working Voltage: 50 volts DC. 
Construction: Epoxy encap· 
sulated . 

Time Delay 
Impe- To Rise 
dance Time Ratio 

lOOO 3.5 to 1 

5000 
3.5 to 1 

10000 
2500 
500 0 5 to 1 

1000 0 

Impedance: 75 ohms ±5%. 
DC Working Volts: 300. 

<"I.: 
~:E I 

Temperature Coefficient: 50 partsl millionl °C from - 55°C to 
lO5°C. 
Attenuation: 7% maximum for 2.075 microsecond delay. 
Mechanical: Hermetically sealed in a steel can 2" x 2V2" X 
5Y2", painted gray with black identification markings, and 
using 10/32 x V2 inch studs spaced on 1V2" x 2" centers 
for mounting. 

Impedance: 75 ohms ±2 ohms to 8 MHz. 
Attenuation of Cable Plus Equalizer: 3 db. 

The Allen Avionic's AV-535 Equalizer is designed to compensate for 
losses in RG-ll/U (75 ohm) cable and its equivalents. Tlie unit is capable 
of equalizing 50 to 300 feet in 50 foot increments. 

Attenuation of equalizer alone is as shown in the fol· 
I willg table: 

Feet 0.1 MHz 2 MHz 4 MHz 8 MHz 

Terminals on mounting surface are so arranged to provide for 
simplified strapping for compensation of different cable lengths. All 
units are foamed and hermetically sealed in steel cans. 
Size: 2 x 31h x 5 inches (not including mounting stud length). 
Mounting Centers: llf2 x 3 inches. 
Stud Size: 8/32 x Ih inch long. 

50 2.97 db 
100 2.93 
150 2.90 
200 2.86 
250 2.82 
300 2.78 

Tolerance: ±.07 db. 

2.86 db 2.79db 2.67 db 
2.68 2.53 2.27 
2.51 2.28 1.88 
2.35 2.03 1.52 
2.19 1.82 1.21 
2.02 1.58 0.86 
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%" X %" x .450" 

%" x %" x .450" 

21h" x 41h" x .8" 
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- -
_~__ SPIRADEL' * THE MOST COMPACT - ------

Highest Time Delay to Rise Time Ratio DISTRIBUTED DELAY LINE -------
FIXED DELAY FIXED AND TAPPED 

STANDARD HEIGHT OF ALL UNITS: Kl' 
Time Rise Time Time 
Delay (Nano· 
(Nano· seconds) Diam. 

seconds) Maximum Inches 

Delay 
(Nano· 

seconds) 

• , ,. , 
50 10.0 1.60 600 

100 13.0 2.00 650 
150 14.0 2.50 700 
200 16.0 2.50 750 
250 19.0 3.25 800 
300 21.0 3.25 850 
350 22.0 3.25 900 
400 23.0 3.75 950 
450 24.0 3.75 1000 
500 25.0 3.75 II , , ,. 

25 4.5 1.20 
50 6.0 1.20 

100 9.5 1.60 
150 11.5 2.00 
200 13.0 2.00 
250 14.0 2.50 
300 16.0 2.50 
350 17.0 2.50 
400 18.5 3.25 
450 20.0 3.25 
500 22.0 3.25 
600 25.0 3.75 
700 28.0 3.75 

• • , . 

300 
40Q 
500 
600 
700 
800 
900 

1000 
1500 
2000 
2500 
3000 
3500 
4000 

20 5.0 1.20 .11 , 
30 6.5 1.20 400 

40 7.5 1.20 500 

50 7.7 1.20 600 

60 7.9 1.20 700 

70 8.0 1.20 800 

80 8.2 1.20 900 

90 8.5 1.20 1000 

100 9.0 1.20 1500 

150 12.0 1.60 2000 

200 14.0 1.60 2500 

250 15.0 2.00 3000 

300 17.5 2.00 3500 

350 19.0 2.00 4000 

400 20.0 2.00 4500 

450 22.0 2.50 5000 

500 24.0 2.50 5500 

.600 27.0 2.50 6000 

700 30.0 2.50 II. , 
800 33.0 3.25 500 
900 36.0 3.25 600 

1000 40.0 3.25 700 , ,. 800 
100 12.0 1.20 900 
150 14.0 1.20 1000 
200 17.0 1.20 1500 
250 19.0 1.60 2000 
300 21.0 1.60 2500 
350 23.0 1.60 3000 
400 24.0 1.60 3500 
450 26.0 2.00 4000 
500 28.0 2.00 450Q 
550 29.0 2.00 5000 

FIXED DELAY 

r,y.""T. ~6"11 

LOUD" 
'~~DIA. 

.3 PINS .0dIA. URI! 
'Patented and patents applied for. 

eem/1971 

Rise Time 
(Nano· 

seconds) Dlam. 
Maximum Inches .. 

31 2.00 
33 2.50 
34 2.50 
35 2.50 
37 2.50 
39 2.50 
41 2.50 
43 2.50 
45 2.50 .. 
33 1.20 
40 1.60 
44 1.60 
50 1.60 
55 2.00 
57 2.00 
60 2.00 
66 2.00 
87 2.50 

110 2.50 
120 3.25 
137 3.25 
154 3.25 
165 3.25 ,. 
46 1.20 
48 1.60 
54 1.60 
58 1.60 
60 1.60 
65 2.00 
70 2.00 
85 2.50 

100 2.50 
115 2.50 
125 3.25 
140 3.25 
150 3.25 
165 3.75 
170 3.75 
185 3.75 
200 3.75 

,. 
58 1.20 
63 1.20 
72 1.20 
80 1.20 
87 1.60 
95 1.60 

116 1.60 
126 2·00 
147 2.00 
158 2.00 
182 2.50 
203 2.50 
220 2.50 
240 3.25 

"0" uRIl 

1.20" .400" 
1.60" .600" 
2.00" .800" 
2.50" 1.050" 
3.25" 1.425" 
3.75" 1.675" 

FOR IMMEDIATE DELIVERY! 
SPIRADEL is a small diameter, distributed constant 
delay line, featuring higher delay to rise time ratio 
and excellent pulse fidelity. Its new shape offers 
greater package design versatility than most other 
delay lines available, and the entire unit is encap
sulated for maximum environmental protection. 

SPIRADEL is designed for op(lration from -55°C 
up to + 105°C. Bandwidth is from DC to frequency 
f = .35/ rise time. 

FIXED DELAY 
FIXED SPIRADEL covers a delay range of 20 to 6000 
nanoseconds. Any delay within this range may be 
selected. Time delay to rise time ratios range up 
to 30 to 1. Any impedance from 50 to 1000 ohms 
is available. Standard delay tolerance is 5%, al
though tighter tolerances can be held. 

YAPPED DElAY 
TAPPED SPIRADEL covers a delay range of 20 to 
1000 nanoseconds. Any delay within this range may 
be selected. Total delay tolerance is ±5%. Tap 
delay shall be multiples of 10% of total delay 
±5% or 2 nanoseconds, whichever is greater. 

TO ORDER STANDARD UNIT: 
SPECIFY SPIRADEL (FIXED or TAPPED), 
TIME DELAY, IMPEDANCE & DIAMETER 

IT' '1 
,. L fit. 
, t • i- i it. t_:. . , t 

i ' _ . ; < l--~~,j·i·.· •. < =t+=rt-p !. it 
: -"- .- 1 t i : t • • - 11-·-I-j . t • 

, '~ .1 

Actual oscilloscope presentation photo of input and 
output pulses of 100 ns. Spiradel, illustrating excellent 
pulse fideJrty. 

TAPPED D.ELAY 

See YELLOW SECTION for Local Offices, Phones 

TAPPED DELAY 
STANDARD HEIGHT: Kl' 
Time Rise Time 
Delay (Nano· 

Diam. (Nano· seconds) 
seconds) Maximum Inches 

• , . . 
50 12.0 2.00 

100 15.0 2.50 
150 17.0 3.25 
200 20.0 3.25 
250 23.0 3.75 
300 25.0 3.75 
350 27.0 3.75 
400 29.0 3.75 , ,. 

25 6.0 1.60 
50 9.0 1.60 

100 12.0 2.00 
150 15.0 2.50 
200 17.0 2.50 
250 20.0 3.25 
300 23.0 3.25 
350 25.0 3.25 
400 27.0 3.75 
450 29.0 3.75 
500 31.0 3.75 

I , ,. 
20 6.0 1.60 
30 8.0 1.60 
40 9.0 1.60 
50 9.5 1.60 
60 10.0 1.60 
70 10.5 1.60 
80 11.0 1.60 
90 11.5 1.60 

100 12.0 1.60 
150 15.0 2.00 
200 17.0 2.00 
250 19.0 2.50 
300 21.0 2.50 
350 23.0 2.50 
400 25.0 2.50 
450 27.0 3.25 
500 29.0 3.25 
600 33.0 3.25 
700 37.0 3.25 
800 42.0 3.75 
900 46.0 3.75 

1000 50.0 3.75 , . . 
100 16.0 1.60 
150 20.0 1.60 
200 24.0 1.60 
250 25.0 2.00 
300 26.0 2.00 
350 28.0 2.00 
400 31.0 2.00 
450 33.0 2.50 
500 35.0 2.50 
550 36.0 2.50 
600 37.0 2.50 
650 39.0 3.25 
700 41.0 3.25 
750 43.0 3.25 
800 44.0 3.25 
850 46.0 3.25 
900 48.0 3.25 
950 50.0 3.25 

1000 52.0 3.25 

TAP VALUES ARE 
MULTIPLES OF 10% 

OF ABOVE DELAYS 

2731 
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ARTRONIC 
INSTRUMENT 
COMPANY 

MILITARY GRADE 

I 

TYPE 18 
Rise Time: 20% to 25% of de

, lay time 
Leads: #22 P-'/G tinned copper, 

1'12" ,ong 

Type lBH Type lBL 
Delay Impedance Impedance 
(!'sec) (ohms) (ohms) 

0.05 125 62 
0.1 250 62 
0.2 500 50 
0.25 625 62 
0.3 750 75 
0.4 1000 100 
0.5 1250 125 
0.6 1500 150 
0.7 1750 175 
0.75 1875 188 
0.8 2000 200 
0.9 2250 225 
1.0 2500 250 
1.5 1875 375 
2.0 2500 500 
2.5 3125 625 
3 1875 750 
4 2500 1000 

~ 3125 1250 
6 1500 
7 1750 
8 2000 
9 2250 

10 2500 

DELAY LI N ES 

TYPE 18 AND TYPE 22 
Delay Tolerance: 2% 
Thermal Coefficient of Delay: 

O.003%[OC to O.Ol%[OC 
Test Voltage: 800 vDC 
Working Voltage: 400 v, DC or pulse 
Temperature Range: -65°C to 125°C 
Ordering I nformation: Part numbers 

are given by designating first the 
type number and letter, and then the 
delay, e.g., 22L-0.75. Intermediate 
values of delay and impedance can 
also be furnished. 

TYPE 22 
10 Taps, equally spaced 

Rise Time: 15% to 20% of total delay 
time 

Dimensions: 112" x l!2" x 2:112" 

Leads: #22 AWG tinned solid wire, 
1'14" long 

PRECISION, RUGGEDNESS, RELIABILITY 
These four series of military grade stability of these very compact delay 

delay lines are encapsulated in an lines is due to the extraordinary care 
epoxy casting resin, which is poured taken in the design and manufactur
under vacuum and cured to a solid, ing processes. Phase characteristics
void-free block of high-temperature are individually adjusted for optimum 
plastic. All components and wires are pulse performance, to give fast-rising, 
solidly supported against shock aod vi- noise-free output pulses with mini
bration and completely protected from mum overshoot and distortion. A com
moisture and salt spray. All four series plete system of inspections and tests 
meet the requirements of MIL·STD- at every stage of construction and 
202. assembly assures the utmost in quality 

The remarkable performance and and reliability. 
OTHER TYPES AND CUSTOM DESIGNS ALSO AVAILABLE 

Leads on end faces are spare 
ground leads to provide added 
mounting rigidity. They may be 
clipped off if not needed, since 
a third ground lead is provided 
on the long face. 

Type 22H Type 22L 
Delay Impedance Impedance 
(!,sec) (ohms) (ohms) 

0.05 100 50 
0.1 200 50 
0.2 400 100 
0.25 500 50 

0.3 600 60 
0.4 800 80 
0.5 1000 100 
0.6 1200 120 
0.7 1400 140 
0.75 1500 150 
0.8 1600 160 
0.9 1800 180 
1.0 2000 200 
1.5 3000 300 
2.0 2000 400 
2.5 2500 500 
3 3000 600 
4 2000 800 
5 2500 1000 
6 3000 120Q 
7 1400 
8 1600 
9 1800 

10 2000 
12 2400 
15 3000 

SERIES L 10 Taps SERIES N 20 Taps 

Delay 

1~5ecl 

0.1 
0.2 
0.3 
0.4 
0.5 

0.6 
0.7 
0.8 
0~9 

1.0 

2.0 
3.0 
4.0 
5.0 

6.0 
7,0 
8.0 

10 

15 
20 
25 
30 

2732 

Rise Time: 7% to 8% of Total Delay Rise Time: 3% to 4% of Total Delay 

BANDWIDTHS IN MHz 

Characteristic Impedance Size: '12" x 1.5" x 2.9" 
Mounting: Two 6-32 

tapped inserts 

Size: '12" x 2" x 6.4" Mounting: Four 6-32 Tapped Inserts 

50 

110 
58 
39 
29 
23 

19 
16 

(Ohm.l 
200 500 

58 
39 
29 
23 23 

19 19 
16 16 
14 14 
13 13 
11 11 

5.8 5.8 
3.9 3.9 

2.9 
2.3 

1.9 
1.6 

1,000 

11 

5.8 
3.9 
2.9 
2.3 

1.9 
1.6 
1.4 
1.1 

0.7 

2,000 

5.8 
3.9 
2.9 
2.3 

1.9 
1.6 
1.4 
1.1 

0.7 
0.6 
0.5 
0.4 

SERIES L AND SERIES N 
Delay Tolerance: 2% 
Delay Temp. Coeff.: O.003%[OC to O.Ol%[OC 
Test Voltage: 800 vDC 
Working Voltage: 400 vDC max 
Pulse Voltage: 400 v peak max 
Temperature Range: -65°C to 125°C 
Connections: 22 gauge pins, Mo' long 

Designed to plug into printed wiring 
boards for dip-soldering into place, these 
high-performance units are readily adapt
able to other types of circuit construction, 
since the 22 gauge pins may be easily 
formed to fit lugs or terminal posts. The 
pins are laid out on the standard 0.1" 
printed circuit grid. , 

Careful control of the attenuation 
characteristic and the provision of special 
phase-compensating circuits result in su
perlative pulse performance. The tables 
give the cut-off frequencies of the delay 
lines which are available in each series. 
Part Numbers: Give series, impedance, and 
delay; e.g., N-1000-40. 

BANDWIDTHS IN MHz 

Deloy Characteristic Impedance 

I~secl IOhmsl 
50 200 500 1.000 

1 39 39 
1.5 26 26 
2 19 19 
2.5 15 15 15 
3 13 13 

4 9.7 9.7 
5 7.8 7.8 7.8 
6 6.5 6.5 6.5 

8 4.8 4.8 4.8 

10 3.9 3.9 3.9 

12 3.2 3.2 

15 2.6 2.6 

20 1.9 1.9 

25 1.5 1.5 

30 1.3 

40 0.9 

50 0.7 

75 
100 

TH'E ARTRONIC INSTRUMENT COMPANY 
Phone: 949-1131 (Area Code 301) 11232 Triangle Lane, Silver Spring, Md. 20902 

2.000 

3.9 

3.2 
2.6 
i.9 
1.5 
1.3 

0.9 
0.7 
0.5 
0.4 
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-------------------------------------------------I¥httrr .,u. __ q_ .. :j 
BLILEY GLASS DELAY LINES FOR DiGiTAL STORAGE 

Digital glass memories have' recently found wide application as an ultrasonic storage device in computers and associated digital processing 
equipment. Bliley ultrasonic digital delay lines meet this requirement with bit rates as high as 30M bits/sec and access times as low as one 
microsecond. Although digital lines operate at one·half the period of the center frequency, the recommended bit rate is approximately two·thirds 
of the center frequency. 

Digital lines operate in the RZ or return to zero mode which is the least demanding on external circuitry. Additional circuitry is required for 
NRZ operation to obtain increased storage capacity or BIPOLAR operation for increased signal to noise ratio. Most digital lines utilize low tem· 
perature coefficient glass as the delay medium to obtain good delay time stability with temperature change as indicated in Figure 1. 

Attenuation depends upon delay time, operating frequency, required signal to noise ratio, terminating impedance, input and output admit
tance conditions and pulse shape. The most efficient operation of a digital line is achieved at its point of minimum attenuation (center fre
quency) although it may operate satisfactorily at any point throughout its 3 db bank pass. To reduce loss level, ceramic transducers are used 
up to 20 MHz and quartz transducers from 20 MHz to 30 MHz. 

Typical digital response characteristics are shown in Table I, and Table II indicates the present design range parameters for glass lines. 

TABLE I. TYPICAL DIGITAL CHARACTERISTICS 

FIG. 1 

DeL ... y.:- TI~£ 1($ .. r£MPER~TUR( 

H-t'lt-+-t-H' 9F,·~~·::,~ici:·~':A~.·.:~·£·~~~ LINES 

H-+-+IrH-H 0<>·U.5·90~ s·£c·: ~ ta.?~OOMSEC 

TABLE 

C.nter 
frequenCy 
InPut Pul.e 
Width 
Delay, Time 
Signal,lo , 
NoiM Ratio ,: 
T.rinin.ti~n) 
JmpecU~ " 
Allen.alion,", 
(;er'miC 
'~.~~u~,r~ 
" ransducor~ 
DeI.,Ti~ 

II. DIGITAL DESIGN RANGE 

3.0 MHz to 30.0 MHz 

167 nsec. 10 16.7 nsec. 

1.0"sec. to 300 "sec. 

15 db to 25 db , 

1S00 ohms to 15 ohms 

20 db to 40 db 

30 db to 80db 

±5 osee. ±0.2% lole~n~.~.; , (1-2O ll.ec,) to (10-300 J,lsec.) at 25'C 
OilijTilrie 0.01% (0.2% @ 11"'C, ) Slabi!itj-',\ " 0.01% @ 10l"'C, to (lO-JOO J,lsec.)· 
O,Io+8lr'C 0' 

BIIJey IS equipped to manufacture a broad range of custO'm·deslgned delay 11I1es. Our experienced staff will welcome an opportunity to ) 
analyze your specIfIcatIOns and preoare quot.ations for your requirement Literature will be sent promptly upon request 

BLILEY ULTRASONIC DELAY LINES FOR RF APPLICATIONS 

Ultrasonic delay lines are widely used in conventional RF systems such as video pulse integrators and moving target indicators in radar applica
tions. This type of ultrasonic delay line is available over the range from 1 microsecond to 4500 microseconds. 

In general, low TC glass is used for the short delay time range, with frequency temperature characteristics as'shown in Figure l. long lines, 
which use fused quartz as the delay medium, have a temperature coefficient of minus 75 ppm per degree C. 

long delay lines may be specified with carrier frequencies in the 
range from 10 MHz to 40 MHz. Spurious signal attenuation shown 
in Table III applies only to frequency range 25-40 MHz. Best attenu
ation of spurious signals is achieved in medium delay time ranges 
and at higher carrier frequencies. Dependent upon loss level n!
quirements, bandwidth may be estimated from 50% to 65% of 
carrier frequency. loss and bandwidth characteristics are inter
dependent and are controlled by choice of terminations, carrier 
frequency and transducer capacity as shown in Table IV. 

TABLE IV. SHORT DELAY LINES 

For further information call (814) 838-3571 or TWX 510-696-6886 

Loss le.al (db) 
with different 
termination 

50 93 1000 
ohm ohm ohm 

12 

12 

45 
50 

28 
33 

43 27 
48 31 

43 27 
48 31 

BLiLEY ELECTRIC COMPANY. ERIE/PENNSYLVANIA 16512 
2545 W. GRANDVIEW BOULEVARD 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2733 



Vol. 3 PASSIVE COMPONENTS / MATERIALS I HARDWARE 

bel defining a degree of excellence 

DELAY LINES 
A E 

" 

~. -, -1.40 l-I-- 1.0" ---f ~.30--l 

I G IN OUTII~ ===i F • [3+ . 30 , 
T -kJU U I 

~ 
G ,=====0 -.- .2S~..j ---I. _.201-".7S 5" 

OUT!""""""",~ 
10 0 0 I 

Lead Dia. = ,032 Lead Dia. = ,032 

B F 
I-- 1.0"---1 l- .so-l I 6.12S" -\ I-w"-l 

0+ I G IN OUT G I IQ =i t== 
, 

.30 , 
~ U U U T -l~1-

=1" 
G,-r 

~.7s:d.1.2SJ 
S.87 ., OOT:_l I 0 0 0 01 

Lead Dia. = .032 Lead Dia. = .032 

C G 
I' 2.25" -I I-- .5.-l I, ,I --L I-W"-l 
I IIp 

l" 

G IN OUT G I I .3S F? 
4° u u ~ u u u U 

~.S • ..f 
1.75 I I ~'25 ~ .2S-!sJ 

5" .r-SO 
.. 

I ~ I-
2.00 

I ~ ~I I I 
0 0 

.0 0 0 0 
IN .OUT 

Lead Dla. = .032 Lead Dia. = .032 

D 
The condensed version of our catalog items 

I- 2.2S -I ~ I- 1.0"-l are listed here showing the most widely 

I 1·30 B used sizes and types available for prompt 
shipment. Space prohibits the full listing 

-IU U 1: of the many specials and the variations 
.II' 2.0S" ----I d .7S -I available. 
OIN OUTO CAUTION: Before finalizing your design, 

it is highly recommended you contact our 

o G Go 
Engineering Staff for their expert guidance, 
founded on our vast experience and up-to-
date technology - a phone call can save 
you valuable time and money. 

Lead Dia. = ,032 

bel BEL FUSE INC. 20"" ., ... sm., • J'B', c;~, N.J. 07'02 [1201) HE2-04" m "." ..... , 
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bel def!ning a degree of excellence 

NANOSECONDS 
• Part Number - Impedance ±t Do/. 

DELAY 
TIME 
::5% 
nsec 

RISE 
TIME 
nsec 

CON· 
FIGU· 

RATION 

LEAD 
SPACING LENGTH 

"L" 
INCHES 

WIDTH 
"W" 1---------- i----------~ "S" 

93!l 

0420-0001-93 
0420-0002-93 
0420-0003-93 
0420-0004-93 
0420-0005-93 
0420'0010'93 1 

I 0420-0015-93 
0420-0020-93 

I 
0420-0025-93-
0420-0030-93 
0420-0035-93 
0420-0040-93 
0420-0045-93 
0420-0050-93 
0420:005-5.93 
0420-0060-93 
0420-0065-93 
0420-0070-93 
0420-0075-93 
0420-0080-93 
0420-0085-93 
0420-0090-93 
0420-0095-93 
0420-0100-93 
0420-0125-93 

0420-0150-93 

0420-0175-93 

0420-0200-93 

0420-0250-93 

0420-0300-93 

0420-0400-93 

200P. 

0420-0001-02 
0420-0002-02 
0420-0003-02 
0420-0004-02 
0420-0005-02 
0420-0010-02 [ 
0420-0015-02 
0420-0020-02 
0420-0025·02 
0420-0030-02 
0420-0035-02 
Q420·0040·02 
0420-0045-02 
0420-0050-02 
0420-0055-02 
0420-0060-02 
0420-0065-02 
0420-0070-02 
0420-0075-02 
0420-0080-02 
0420-0085-02 
0420-0090-02 
0420-0095-02 
042p-ol0p-o2 

0420-0125-02 

0420-0150-02 

0420-0175-02 

0420-0200-02 

0420-0250-02 

0420-0300-02 

- 0420-0400-02 

!D420.~OO.931------=----

l"1 ~ ::::~:::: 
- 0420-0700-02 
- -.-_ .. - ----,0-,42-0---'-0=8=-0-0.-0-2 

I - -
- 0420-0900-02 

0420-1000-02 

INCHES 500!l I 10DO!l 

0420-0001-05 [-0-4-2-0-o--00-1-.,-0--l---1-+-....,.-4-.0-+-A--+------I -1-.0--1--.3--1 
0420-0002-05 0420-0002-10 2 4.0 A - 1.0 .3 
0420-0003-05 0420-0003-10 3 4.0 A - 1.0 .3 
0420-0004-05 I 0420-0004-10 4 4.0 A - 1.0 .3 
0420-0005-05 , 0420-0005-10 5 4.0 A 1.0.3 
0420.00,0.051'-0~4~2:;0:::.0;;0;.10~.:.;:,0~-1----;1~0'--+---=4~.0~-+--!.,A~--l---=_=-----1-....;.:1.~0-----l---..:;.3~---1 
0420-0015-05 0420-0015-10 15 4.0 B - 1.0 .5 
0420-0020-05 _0",4""2",0""-0",0",20,,,·,,,1 0"-1------'j2~0'----+----.;4~.0!!--+----'B!!----+---=-=---__I__~1.~0~-+--.:.;.5~__I 
0420'0025.051 0420-0025.10 25 5.0 C - 2.25 .5 
0420-0030-05 0420-0030-10 30 6.0 C - 2.25 .5 
0420-0035-05 , 0420-0035-10 35 7.0 C - 2.25 .5 

INCHES 

0420-0040-05 Ii 0420-0040-10 40 8.0 C - 2.25 .5 
0420-0045-05 . 0420-0045-10 45 9.0 C - 2.25 .5 
0420-0050-05 i -,0~4 ... 270.~0,=05~0~ • .!.!, 0~_~5~0 __ +_--,-;9::;.0~--1-~C<----l----==---+-2~.~25~--1----..:;;.5~---I 
0420-0055-05 :- 0420-0055-10 55 10.0 0 - 2.25 1.0 
0420-0060-05 II 0420-0060-10 60 10.0 0 - 2.25 1.0 
0420-0065-05 0420-0065-10 65 11.0 0 - 2.25 1.0 
0420-0070-05 'I 0420-0070-10 70 12.0 0 - 2.25 1.0 
0420_0075-05 -'0~1,4~:2~O-o~07~5~.~10~--~7~5'----+_~1~2~.0~-+~D~-+---==---+~2.~2~5 __ ~~1~.0<----I 
0420_0080_05 I 0420.0080.10 80 13.0 D - 2.25 1.0 
0420.0085.05 I 0420·0085-10 85 13.0 D - 2.25 1.0 
0420-0090_05 ; 0420-0090-10 90 14.0 0 - 2.25 1.0 
0420-0095-05 i ~:~~:~~~::!~ 95 14.0 0 - 2.25 1.0 
042p_ol 00-05 i--"''''''·'''-''IlIl:·J.IL+--;1~0~0'--+_-'1~5~.0~-+~D~-+----::-=---+~2.~2i?5--~~1~.0~---I 

125 15.0 G 2 3.00 .75 
125 18.0 G 2.8 3.8 .625 
125 20.0 E 1.20 1.8 -.4 
150 15.0 G 2 3.0 1.0 

0420-0150.05 ! 0420.0150.10 i§g ~g:g ~ t:~o U :~25 
~~~-~~~---'1~7~5'--+-~2~0~.0~-+~G~-+-~2~~~~3.~0-----l---;1~.0~---I 

175 20.0 G 2.8 3.8 .625 
0420.0175-05 i 0420·0175-10 175 30.0 E 1.20 1.8 .4 

! - 200 20.0 G 2 3.0 1.0 
- - 200 20.0 G 2.8 3.8 .625 

0420·0200-05 i --'0"'4=-20=-.-=02=:0:.:0'--.,:.:0~---'j2~0~0--+---'3~0"'.0~-+-____'jE;-..._+--_'j1;:..2"'!0_l-~1.!f8 _ __I__~~.4;--_l 
250 32.0 G 2 3.0 LO 
250 35.0 G 2.8. 3.8 .625 

250 40.0 E 1.20 1.8 .4 
300 40.0 G 5.125 6.125 1.5 
300 40.0 G 2.8 3.8 .925 
300 45.0 E 2.20 3.0 .4 
400 45.0 G 5.125 6.125 1.5 

0420.~50-o5 I 0420.~50"0 
1 0420-0300-05 I 0420.0300 .. 10 

400 45.0 G 2.8 3.8 .925 
0420_0400-05 :-'0"'4"'2:::.0-o=40~0:...,:..:0~ __ ..:;4~0¥0--+_-'5~0~.0!....-+---§E;------l---..§2"'.2~0__=__'---'3~'¥'0=---1----..:;.4:-----I 

500 65.0 G 5.125 6.125 1.5 
500 65.0 G 2.8 3.8 .925 

0420-0500-05 0420-0500-10 500 70.0 E 2.20 3.0 .4 
600 75.0 G 2.8 3.8 1.5 

0420-0600-05 0420-0600-10 600 75.0 E 2.20 3.9 .4 

0420.0700.05 i.-'0=-4:.:2:.::0--'.O;.:,.7=-00=-• ..:;10:......f----;j~ge;g:--+__:::2~;.:;:g~_+----;~<--__l_--_4~~:~~6~5...L~~:~~=:25=_.!.-----=::::-----1 
800 85.0 G 5.125 6.125 .8 
800 95.0 E 3.40 .4.25 .4 
900 95.0 G 5.125 6.125 .8 

0420~00-o5 i0420.~00.'0 
0420-0900-05 i 0420-0900-10 900 100.0 E 4.40 5.25' .4 

0420-1000-05 
'I - 1000 110.0 G 5.125 6.125 .8 

0420-1000-10 1000 110.0 E 4.40 5.25 .4 

I 0420._'500.021 - I - 1500 150.0 F - 6.125 2.0 
0420-1500-05 I 0420-1500-10 1500 150.0 F - 6.125 .8 

__ 
'1 

0420-2000-02 - '- 2000 200.0 F - 6.125 2.0 
____ ~~ __ ~04""2~0~.2~0~0~0.~0~5~1~0~4~2=0~.2=0=00~.~10=--.1--720~0~0~4_720~0~.0~-+~F=_-+--~-=---~~6~.172~5-+~~.8~__I 1-----

0420.2500_02 1 _ I - 2500 250.0 F - 6.125 2.0 
0420-2500-05 0420-2500-10 2500 250.0 F - 6.125 .. 8 

0420.3000.02 - II - 3000 300.0 F - 6.125 2.0 
_. __ ~-=--_ 0420.3000.05 0420-3000-10 3000 300.0 F - 6.125 1.2 

_I 
0420-3500-02 -I' - 1- 3500 350.0 F - 6.125 3.0 

- 0420-3500-05 0420'3_500"0 3500 350.0 F - 6_125 1.2 
0420-4000-02 - 4000 400.0 F - 6.125 3.0 

1 ____ -='---_ - 0420-4000-05 !~O!:4~2~0.::::!4~00~0~.,!.:0~f-----:4~0~0~0'--+_~40~0!-".0'?-----1-____,;F,___-+---==--+~6.c:.1~25~-I----~2o.:!:.0!....----I 
- 0420-4500-02 - - 4500 450.0 F - 6.125 3.0 

0420-4500-05 i 0420-4500-10 4500 450.0 F - 6.125 2.0 
0420-5000-02 - i - 5000 500.0 F - 6.125 3.0 

0420-5000-05 ! 0420-5000-10 5000 500.0 F - 6.125 2.0 

bel BEL FUSE INC. 203 Van Vorst Street· Jersey City. N. 1.073021 (2011 HE 2-0463 TWX 710·730-5301 
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DUAL-IN-LINE VARIABLE DELAY LINES 

DV Series 

NVSeries 

PV Series 

CV ,....60..j 

Series ,T 
12S" LV Series ®<D '1 

@@.L 

:~8-32THD 
. : 2STUDS 

I· .76 -1----1-
I CO .22 

-;;-nrlI1ri 

1--.46--1 

81}=1 
U U.150 

BEL introduces the first 
variable delay line com
patible with IC Dual-In
Li ne packagi ng featuri ng: 
• Hermetic Seal-O-Ring 
construction • Precious 
metal contacts· Resolu· 
tion-MIN 2% (for high 
reliabi lity performance) 

~.l~.1"'~.3--1.l~ 
I G I GO 

.46 IN' TAP+- - OUT L -0--'0' I • '---0- -

Lead Dla. = .020 

.n. ~ 20 AWG Tinned Copper leads 
_ Jb 112" Minimum length 

'I~~~~~~~~~ 

J ~
/v."~w~ 

LOCK NUT 

TAP<p 

"'---I =--Wil--===-s.7s.==l=sJ r!O~~ 
(0-. -------6.SY'-------I~ INPUT GND OUT 

VARIABLES 
These precision hermetically sealed vari
ables are available in a wide range of 
delays and impedances. Both may be pro
vided with various mounting and terminal 
configurations to suit most applications . 

NV Series in Metal Case 
PV Series in Epoxy Case 

VARIABLES 
These precision hermetically sealed vari. 
abies are available in a wide range of 
delays and impedances. Both may be pro
vided with various mounting and terminal 
configurations to suit most· applications. 

Part Number Td Range Rise Time Impedance ±10% Style 

0430-0040-05 0-40 nsec 15 nsec 500~ 

0430-0050-02 0-50 nsec 12 nsec 200~ 

0430-0150-10 0-150 nsec 55nsec 1000jo.. NV 
0430-0250-05 0-250 nsec 60 nsec 500~ 

0430-0250·04 0-250 nsec 55 nsec 400~ 

0433-0040-05 0-40 nsec 10 nsec 500~ 

04~3-00!?0-02 0-50. nsec 10 nsec 200·~ 

0433-0150-10 0-150 nsec 45 nsec 1000 ..... PV 
0433-0250-05 0-250 nsec 45nsec 500~ 

0433-0250-04 0-250 nsec 45nsec 400~ 

0431-0450-10 0-450 nsec 10nsec 1000~ 

0431·0500-10 0·500 nsec 75nsec 1000~ 

0431-0700-05 0-100 nsec 110 nsec 500~ CV 0431-0750-05 0-750 nsec 110 nsec 500~ 

0431-"1000-05 0-1000 nsec 135 nsec 500~ 

0448-0005·01 0-5 nsec 5nsec 100~ 

0448-0020-02 0-20 nsec 15 nsec 200~ DV 0448-0030·03 0-30 nsec 20 nsec 350~ 

0448-0040-05 0-40 nsec 25 nsec . 500~ 

0432-0250-01 0-250 nsec 35 nsec 100~ LV 
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bel defining a degree of excellence 
· .. 

DUAL-IN-LINE 
DELAY LINES 
• Delays from 1-1000 nanoseconds. 
• Band Width to 60 mhz. 
• Impedance 50 to 1000 ohms. 
• Resistive Terminations if desired. 
• Tapped Delay Lines available. 
• Several separate lines in one case. 
• Contact Bel Engineering for special applications. 

Time Delay 
nsec +5%* 500 750 

5 0440-0005-50 0440-0005-75 
Tr =5 Tr = 5 

10 0440-0010-50 0440-0010-75 
Tr = 10 Tr = 8 

15 0440-0015-50 0440-0015-75 
Tr = 10 Tr = 12 

20 0444-0020-50 0440-0020-75 
Tr=lO Tr= 20 

30 0444-0030-50 0440-0030-75 
Tr = 12 Tr= 20 

40 0440-0040-50 0444-0040-75 
Tr = 17 Tr = 20 

50 0444-0050-50 0444-0050-75 
Tr = 18 Tr = 20 

60 0444-0060-50 0444-0060-75 
Tr = 23 Tr = 20 

70 0444-0070-50 0444-0070-79 
Tr = 23 Tr = 22 

80 0444-0080-50 0444-0080-75 
Tr = 28 Tr = 22 

90 0444-0090-50 0444-0090-75 
Tr = 30 Tr = 23 

100 0444-0100-50 0444-0100-75 
Tr= 35 Tr = 23 

125 0444-0125-50 0444-0125-75 
Tr= 45 Tr=40 

150 0444-0150-50 0444-0150-75 
Tr=50 Tr=35 

200 0444-0200-50 0444-0200-75 
Tr= 55 Tr = 50 

300 

400 

500 

600 

700 

800 

900 

1000 

or 1 nsec (whichever is greater) 

I IN OUT 
° ° 

.46 

~ °GND ° 

Impedance +1 O~ 
1000 2000 

0440:0005-01 0440-0005-02 
Tr = 5 Tr= 6 

0440-0010-01 0440-0010-02 
Tr = 6 Tr= 7 

0440-0015-01 0440-0015-02 
Tr = 8 Tr = 8 

0440-0020-01 0440"0020-02 
Tr = 10 Tr = 10 

0440-0030-01 0440-0030-02 
Tr = 18 Tr = 12 

0440-0040-01 0440-0040-02 
Tr= 18 Tr = 20 

0440-0050-01 0440-0050-02 
Tr =20 Tr= 20 

0444-0060-01 0440-0060-02 
Tr = 18 Tr = 20 

0444-0070-01 0440-0070-02 
Tr = 19 Tr = 22 

0444-0080-01 0440-0080-02 
Tr= 19 Tr = 25 

0444-0090-01 0440-0090-02 
Tr= 20 Tr= 26 

0444-0100-01 0440-0100-02 
Tr = 20 Tr = 28 

0444-0125-01 0444-0125-02 
Tr = 22 Tr = 30 

0444-0150-01 0444-0150-02 
Tr= 27 Tr = 30 

0444-0200-01 0444-0200-02 
Tr= 37 Tr = 40 

0444-0300-01 0444-0300-02 
Tr= 57 Tr= 60 

0444-0400-02 
Tr=60 

0444-0500-02 
Tr = 110 

0440-0600-02 
Tr = 110 

0444-0700-02 
Tr = 120 

SEC. 2350 • DELAY LINES 

Lead Dia. = .020 

5000 10000 
0440-0005-05 0440-0005-10 

Tr = 6 Tr = 6 
0440-0010-05 0440-0010-10 

Tr = 5.5 Tr = 7 
0440-0015-05 0440-0015-10 

Tr = 6 Tr= 8 
0440-0020-05 0440-0020-10 

Tr= 6 Tr = 10 
0440-0030-05 0440-0030-10 

Tr=8 . Tr = 15 
0440-0040-05 0440-0040-10 

Tr = 10 Tr= 20 
0440-0050-05 0440-0050-10 

Tr = 20 Tr "" 30 
0440-0060-05 0440-0060-10 

Tr = 25 Tr';" 35 
0440-0070-05 0440-0070-10 

Tr= 30 Tr=40 
0440-0080-05 " 0440-0080-10 

Tr = 34 Tr=45 
0440-0090-05 0440-0090-10 

Tr = 36 Tr=47 
0440-0100-05 0440-0100-10 

Tr = 37 Tr = 50 
0440-0125-05 0440-0125-10 

Tr= 40 Tr= 55 
0440-0150-05 0444-0150-10 

Tr = 45 Tr = 60 
0444-0200-05 0444-0200-10 

Tr=40 Tr = 60 
0444-0300-05 0444-0300-10 

Tr= 55 Tr= 60 
0444-0400-05 Q444-0400:r0 

Tr= 65 Tr=70 
0444-0500-05 0444-0500-10 

Tr= 95 ' Tr = 95 
0444-0600-05 0444-0600-10 

Tr = 100 Tr = 125 
0444-0700-05 0444-0700-10 

Tr = llO Tr = 140 
0444-0800-05 0444-0800-10 

Tr = 120 Tr = 140 
0444-0900-05 0444-0900-10 

Tr"'; 135 Tr = 180 
0444-1000-05 0444-1000-10 

Tr = 150 Tr = 185 

bel BEL FUSE INCD 203 Van Vorst Street· Jersey City, N. J. 073021(201) HE 2-0463 TWX 710-730-5301 
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TAPPED DELAY LINES 
A 10-1' ---1.25,-----l 

I II 

~~r~~,~,~ 
I~ T! 

'-O,;;....U.;,..T -:':-:'-7.'-':...,.:-.:........,_G~ i I 
00000000 

G 

I J.!II~"IIIIIIIIIIIIIIIIIIIIlII~ III J. j .... ,--,"" 

00000000 ....!.... 
.032 diameter leads 

B rnd View 

r-W--j 
?01.EfI 

.375 MinJ::: T .032 Tinned Copper 

2< ' ~I' '. &.\25 '. .1 
.3131 f·:tfJ~-::.-:..-::.:===.:--==----=-------=~--+·=1 

I O· U 
, \I ,\,,1 . 400" " \ 
25.25.25.25 8-32 studs 

Hook Ter. available at slight add. cost. 

D 
1 1 

• .6 

111111111111111111111111111111 
• 

I' 55 'I 
Gr····· .. ·· .. ·········! : r 

I I I 1 5 
000000000000000000,,00000000000 G -+-
i : : i5. 2.0 ·····j···················T·j Gi 1 

G 11 INJ.oooooooooooooooooooo~ I -+--
I I 1 35 

. ~ L I, 2IEQUAl SPACES@.\5 I. f -I 
032 OIA. PINS 1- 6 29 EQUAL SPACES @ .15 I 45 6 I 

-, 

Part No. Delay nsec Tr nsec No. of Taps Delay/Tap nsec Impedance Width" Style 

~0~4~174-~0~15~5~-0~1-+_~1~5--+-~5~-4--~1~5--~--~1--~-~1~OO~·~ __ +-__ ~. A 
0414-0155-02 15 5 15 1 200 ~ lh. A 
0414-0155-03 15 5 15 1 500 ~ Ih· A 
0414-0131-01 100 15 20 5 500 ~ .8. B 
0414-0447-01 200 25 20 10 500 ~ .8 B 
0414-0448-01 300 35 20 15 500 ~ .8. B 

0414-0449-01 400 45 20 20 500 ~ .8 B 
0414-0131-02 500 55 20 25 500~ .8 B 
0414-0450-01 600 60 20 30 500-"- .8. B 
0414-0451-01 700 70 20 35 500 ~ .8 B 
0414-0452-01 800 80 20 40 500 ~ .8 B 
0414-0453-01 900 90 20 45 500 ~ .8 B 
0414-0131-03 1000 100 20 50 500 ~ .8 B 
0404-0454-01 1000 30 100 10 100 -"- 2.0 D 
041'4-0455-01 2000 200 . 20 100 SOD -"- .8 B 
0404-0456-01 3000 300 20 150 SOD -"- .8 B 
0404-0457-01 4000 400 20 200 500 -"- .8 B 
0404-0458-01 5000 500 20 250 500 -"- .8 B 
0404-0459-01 7500 7SO 20 375 500 ~ 1.5 B 
0404-046Q-01 10,000 1000 20 500 500 -"- 1.5 B---'-' 
0404-0461-01 12,500 750 25 500 500 -"- 3 C 
0404-0462-01 15,000 900 30 500 500 -"- 3 C 

j----:O=--4:-:::0--:-4--=04-:-6=-:::3:-:-0=-=1-4_-;1~7,7.50;::.0-_I_-1~1:=;00=___+_----'3;'1:5--+_-~5:=;00=__--+--;SO~0 -"-__ +-__ 3~ ____ I--~ ~ __ 
0404-0464-01 20,000 1200 40 500 SOO -"- 3 C 

. bel BEL FUSE INC. 203 Van Vorst Street· Jersey City,N. J. 07302/ (201) HE 2-0463 TWX 710-730-5301 
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SEC. 2350 • DELAY LINES 

DELAY LINE DELCOMS 
COMPUTER MEMORIES 

I 

THE DELAY LINE COMPUTER MEMORY (DELCOM) offers the lowest Price Per 
Bit of any high speed memory device. Computer Devices Corp. offers convenient 
standard packages for all practical storage capacities from 10 bits to 20,000 bits 
in single delay line units as well as multi delay line units'~ with massive storage 
capacities. All Delcoms are compatible with DTL and PL logic. Normal power 
requirements are +l2 and -12 VDC and +5 VDC. However, Delcoms are tailored 
to your bit rate, delay, input-output logic and power requirements. 

MODEL MAXIMUM MAXIMUM (Hz) SIZE 
SERIES STORAGE (BITS) BIT. RATE INCHES 

MS 2219 1,300 2.6 3.25x4x1 
MS 777 1,500 2.3 3.50 x 6.37 x.5 
MS 772 4,000 2.2 4.50 x 6.25 x 1.12 
MS773 8,000 2.0 8 x 10.50 x .62 
MS 2150 16,000 2.0 11 x 14x.75 
MS 775 20,000 2.0 12x15x.75 

"'MA 2254 10,000 2.0 6.50 x 4 x 3.50 
*MA 2255 24,000 2.0 8x5x2.75 
'~MA 2256 250,000 2.0 19x14x17 

*Examples of multi delay line units. 

ADDRESSABLE RANDOM ACCESS MEMORY 
M4000 Series 

KEYED OSCILLATOR 
For Precision Gating 
Frequencies fromO.5 to 25 MHz • Random Access 

• Binary coded address 
• Average access time 512 p'sec 
• Integrated circuits throughout 
• Storage modularly expandable without limit 
• Immune to primary powerfailure 
• Visual display available 

STORAGE 
One basic unit stores either 1024-12 bit words ex
pandable in 2 bit steps per module or 2048 - 6 bit 
words expandable in 1 bit steps per module. 
Other models with capacity of up to 16,384 words of 
any length. 

The OG5000 is a square wave oscillator 
which can be precisely gated by means 
of a control voltage. The leading edge of 
the 1st output pulse occurs within 3 
nanoseconds of the gating or I<eying 

I. It will respond to a gate width equal to one 
frequency cycle or greater. Size: 2.0x1.7x.62". 

CONTROL SIGNAL is ground to -4V or -5V DC with 
rise time of less than 10% of output period length. 
OUTPUT SIGNAL is ground to +4V DC from DTL or 
T2L logic gates. Duty cycle: 50% ± 10%. Period 
accuracy: Better than ± 1 %. 

DIGITAL DELAY LINES FOR DIGITAL AND CW APPLICATIONS 

MULTIPLE OUTPUT 
DELAY LINES 
Multi-tap Delay Lines are sup
plied with as many tap points 
as desired and are useful as 
word generators and correla-. 
tors. 

MAGNETOSTRICTIVE DELAY LINES are extremely stable with temperature, with 
stabilities of up to .5 PPM;oC achievable. Although primarily used in digital 
applications at bit rates of up to 1 MHz RZ or 2 MHz NRz, they also delay CW 
signals with center frequencies from 200 KHz to 1 MHz with a bandwidth of 
20%. Insertion loss is about 60 db. 

MODEL 
ML 545 
MT 767 
MT762 
MT763 
MT764 
MT765 

MODEL 

ML718 
ML790 
ML791 
ML883 

DELAY ( j.lsec:) 
up to 23 p'sec 

1,000 
2,000 
4,000 
8,000 

16,000 
TOTAL DELAY NO. OF 

j.lsec TAPS 
15 12 
16 16 
20.3 14 
28 24 

TAP SPACING 
j.lse~ 

1.25 
1.0 
1.45 
1.0 

SIZE (INCHES) 
·1 x 5 x .375 
3.5x4.0x.46 
4.0 x 5.0x .50 
6.0 x 7.0 x .50 

9.5 x 10.5 x .75 
10.5 x 11.5 x .56 

SIZE 

1.75 x 8 x .50 
1.75 x 8 x .50 
1.75 x 8 x .50 
3 x 9.37 x .50 

SEE VARIABLE DELAY LINE SECTION FOR VARIABLE MAGNETOSTRICTIVE DELAY LINES 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

(516) 543-4220 
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VARIABLE DELAY LINES 
DELAY RISE TIME IMPEDANCE SIZE DUAL-IN-LiNE COMPATIBLE MODEL RANGE OR OHMS INCHES 

VARIABLE DELAY LINES FREQ.RESP. 

V1570·1 0·10 Nsec 2 Nsec 100 .25 x .75 x 1.5 

Sealed in plastic case. V1570·2 0·20 4 100 .25 x .75 x 1.5 
Temp. coeff. less than V1570·3 0·40 8 100 .25 x .75 x 1.5 
50 PPM/DC .. 020" P.C. V1570·4 0·80 16 100 .25 x .75 x 1.5 
mounting pins. V1570·5 0·160 32 200 .25 x .75 x 1.5 

V1:iZQ·§ 0-320 64 200 .25 x .75 x 1.5 

MIL VERSION V1768-l 0-10 Nsec 2 Nsec 100 .25 x .87 x 1.6 

Hermetically sealed in a metal case. V1768-2 0-20 2 100 .25 x .87 x 1.6 
V1768-3 0-40 2 100 .25 X .87 x 1.6 

MINIATURE DISTRIBUTED DV900-11 ' 0-20 Nsec 7 Nsec 1000 .31 x .62 x 1.75 
VARIABLE Nanosecond Range DV900-12 0-20 7 500 .31 x .62 x 1.75 

Hermetically sealed DV900-13 0-50 17 1000 .31 x .62 x 1.75 
in a metal case. Dis· DV900-14 0-50 17 500 .31 x .62 x 1.75 
tributed parameter DV900-15 0-100 33 1000 .31 x ,62 x 1.75 
with temperature co· DVI446-1 0·50 18 2000 .31 x .62 x 1.75 efficient of less than 
150 PPM/"C .. 030" DV900-21 0-20 Nsec 3.5 Nsec 1000 .3 x .62 x 3.50 
P.C. mounting pins; DV900-22 0-20 3.5 500 .3 x .62 x 3.50 

DV900-23 0-50 9 1000 .3 x .62 x 3.50 
DV900-24 0·50 9 500 .3 x .62 x 3.50 
DV900-25 0-100 17 1000 .3 x .62 x 3.50 
DV900-26 0-100 17 500 .3 x .62 x 3.50 
DV900-27 0-250 42 1000 .3 x .62 x 3.50 
DV900-28 0-350 60 1000 .3 x .62 x 3.50 
DV1446 0-100 20 2000 .3 x .62 x 3.50 

MINIATURE LUMPED VARIABLE V447'1 0·55 Nsec 15 Nsec 150 .31 x 1 x 1.25 
Nanosecond Range V447-2 0-100 30 50 .31 x 1 x 1.25 

Hermetically sealed in a metal V447-3 0·150 25 150 .31 x 1 x 2.45 
case. Lumped constant' paramo V447-4 0·250 30 50 .31 x 1 x 2.45 
eter. Temperature coefficient V447-5 0·300 30 150 .31 x 1 x 3.45 less than 50 PPM/"C .. 030" 

'\ P.C. mounting pins. V447·6 0-500 60 50 .31 xl x 3.45 

MICROSECOND RANGE VARIABLE V172 O· .55 ,..sec .08,..sec 1000 .5 x 1.5 x4.5 
Hermetica]ly sealed in a metal case. Lumped V703 O· .95 .07 500 .75 x 1.87 x 7 
or distributed constant parameters for longer DV219 0·1.0 .11 1000 .62 x 1.25 x 6.5 
delays and special applications. V443 0-3.0 .25 200 .62 x 2 x 4.5 

NOVEL INFINITE RESOLUTION DV575-1 2·25 Nsec 70 MHz 200 1 x 1.25 x 5.37 
with input and output im· DV575-2 2-50 70 100 1 x 1.25 x 5.37 
pedance of tOqual value. DV575-3 2-50 70 200 1 x 1.25 x 5.37 
Voltage standing wave DV575-4 2-50 70 93 1 x 1.25 x 5.37 
ratio less than y, db to DV575-5 2-25 70 50 1 x 1.25 x 5.37 45 MHz. 

DV575-6 2·50 70 93 1 x 1.25 x 5.37 

V168-1 0·.2,..sec .015,..sec 100 4x 4 x 1.25 
Lumped parameter multi V168-2 0·1.5 .08 1000 4x 4x 1.25 position switch provides res· 

V168-3 0-3.0 .15 1000 4 x4x 1.25 olution of 100:l. 
INFINITE RESOLUTION VARIABLE DV1556-1 2-33 Nsec 28 to 32 MHz 93 .5 x 1 x3.5 
provides absolutely stepless delay change to DV1556-2 2·40 Nsec 26 to 30 MHz 93 .5 xl x3.5 high frequency signals. Ideal phase shifter. 
MAGNETOSTRICTIVE MV994 2-18,..sec 2 MHz 300/3000 1 x 5 x.5 
DIGITAL VARIABLE MV781 2 -30 2 300/3000 1 x9 x.5 

MV785-1 0-1 Msec 2 100 19x 17x3.5 
MV785·2 0-10 Msec 2 100 19 x 17 x 5.25 
MV785·3 0-100 Msec 2 100 19 x 17 x 10.5 

AV175 O· .15 Msec to 30 KHz 500 9x3x6 

Decade switched. Lumped pa· AV287 O· .50 20 1000 19 x 3.5 x 12 
rameter. Temperature stability AV206 0-1.0 20 600 19 x 3.5 x 12 
less than 40 PPM/"C, VSWR AV731 0-5.0 5 1000 19 x 5.25 x 15 
less than ±% db; phase lin· AV211 0-10.0 2.5 600 19 x 5.25 x 15 
earity ±%%. 

, COMPUTER DEVICES CORP. specializes in the design and production of variable delay devices and will 
custom design units to meet your specific requirements. If the Delay Lines in this partial listing do not 
fill your need, please call. 

This condensed catalogue information is only meant to serve as a guide. Before 
finalizing on a design it is most prudent to utilize the experience, ingenuity 
and up·to·date information of our Engineering Staff. Expert guidance, which 
'can save you hours of searching, is as close to you as your telephone-

516·543·4220 

COMPUTER Di!EVICES CORP. 
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SEC. 2350 • OELAY LINES 

FIXED AND TAPPE-D DEl-AY LINES 

DUAL·IN·LlNE THINLINE
NANOSECOND SUB·MINIATURE 
LINES 

.21 inch thickness and 
pin arrangement makes 
these lines compatible 
with dual-in-line packag
ing. Encapsulated in 
plastic. 

TAPPED DELAYS 
Each line provides 10 tap 
delays spaced at equal in· 
tervals. 

MANY TAPS 50 taps 
PER LINE 50 taps 

30 taps 

MINIATURE LUMPED CONSTANT 
Hermetically sealed in a 
metal container. Delay tol
erance ±5%. 
Temperature stability less 
than 50 PPM/" C. P.C. 
Mounting. 

---------------------------
INEXPENSIVE 
DISTRIBUTED CONSTANT DELAYS 

Plastic encapsulated units 
with a temperature coef· 
ficient of 150 PPM/"C. 
P.C. Mounting. Many other 
models available including 
the nanosecond range. 

ATC TRANSPONDER AND 
BEACON CODING DELAY LINES 

Standard 1.45 ILsec tap 
spacings plus other special 
delay points are provided. 
Hermetically sealed steel 
cased, plastic encapsulated 
and PC mounted units are 
offered. 

MODEL 

01521-1 
01521-4 
01521-7 
01521-10 

01551-1 
01551-2 
01551-3 
01551-4 
01551-5 

01511·1 
01511·2 
01511·4 
01511-6 
01511-8 
01511·10 

01543 
01544 
01545 

0647---0 
0647· --1 
0647---2 
0647---3 
0647·--4 
0647·--5 
0647- - - 6 
0647·--7 
0647---S 

00679· --1 
00679·--2 
00679---3 
00679---4 
00679---5 
00679---6 
00679---7 
00679---8 
00679---9 
00679- --10 

01560 
01365 
01000 
0120 
029SA 
0637 
01190 
01191 
01210 

IMPEDANCE 
OHMS 

Available in 
50,93 and 
100 ohms 

200 

100 

100 
100 
100 

Available in 
93,330,500 

and 1000 ohms 

Available in 
330, 500 

and 1000 ohms 

400 
ISO 
330 
ISO 
500 
180 
400 
500 
500 

DELAY 

50 Nsec 
25 
10 
5 

100 Nsec 
150 
200 
~O 
300 

10 Nsec 
20 
40 
60 
SO 

100 

150 Nsec 
300 
90 

.05,usec 

.10 

.25 

.50 

.75 
1.00 
1.45 
2.90 
4.35 

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.S 
.9 

1.00 

,usee 

10.15,usec 
20.3 
20.3 
25.0 
25.3 
20.3 
20.3 
24.65 

8.0 

RISE TIME SIZE OR 
FREQ. RESP_ INCHES 

20 Nsec Oual-In-Line 
10 Pin Spacing 
4 
2 

.21 x .39 x.7 

10 Nsec 
15 Oual-I n-Line 
20 Pin Spacing 
25 .21 x 1.0 x 1.5 
30 

3 Nsec 
6 Oual-in-Line 

13 Pin Spacing 
20 

.21 x .39 x.7 26 
33 

13 Nsec .25 x.8 x 5.2 
20 .25 x 1.0 x 5.3 

8 .25 x.8 x3.2 

Available with 
3 delay to rise time 

ratios in 3 case sizes 
4:1 .30 x 1.0 x 1.25 
8:1 .30 x 1.0 x 2.45 

12:1 .30 x 1.0 x 3.45 

Available with 
delay to rise time ratios of: 

In 2 case sizes 
5:1 .37 x .5 x 4.5 

10:1 .37 x 1.0 x 4.5 

.33/Lsec 

.5 
.55 x 2.25 x 3.62 

.87 x 3.5 x 3.5 
.35 x 2 x4 .5 

.55 

.6 

.3 

.4 

.5 

.5 

.75 x 5 x 4.37 
1.62 x 2.87 x 4.25 
2.37 x 2.75 x 3.18 

.63 x4x5 

.63 x 4x5 
.5 x 1 x4 

LOW FREQUENCY ANALOG DELAY LINES 

Fixed and multi·tapped \lelays 
with high accuracy and flat reo 

sponse VSWR ±'h db; phase lin· 
earity ±',4 %. 

OA921 
OA563 
OA301 
DA261 
OA607 
OAl77 

2000 
1000 

600 
500 
500 

1000 

420,usec 
500 

1,000 
5,000 

20,000 
100,000 

100 KHz 
30 
20 

5 
3.5 

.2 

SEE VARIABLE DELAY LINE SECTION FOR VARIABLE ANALOG DELAY LINES 
-

14 x 2 xl 
7 x 2.5 x 2 
19 x 3.5 x 9 

19 x 5.25 x 10 
19 x 7 x 15 

19 x 21 x 12 

MANY OTHER MODELS AND SPECIALTY Delay Lines are available. 
If exactly what you want is not listed, please call. 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

(516) 543-4220 
eem/1971 See YELLOW SECTION for Local Offices, Phones 2741 



Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

ColulDbia 
COIDDonents 
CorDoration 
Delav 
lines 

Q·Lines (Lumped Constant! 
State·of·the·art design and packaging tech· 
nology enables CCC to offer delay to rise 
time ratios of up to 100:1, with the smallest 
envelope sizes possible. Coupled with ex· 
tremely low attenuation, distortion and op· 
erating temperature ranges of -SsoC to 
+12SoC make CCC Q·Lines ideal for a wide 
range of applications. 

Write for data sheet DL·6·368 

Minilines (Distributed Constant! 
Economically priced delay lines featuring 
low profile envelopes which are ideal for 
printed circuit mounting and applications 
requiring high package density. Delays up 
to 2 JLsec, impedances for 100 to 1,000 
ohms and rise times as low as 2.S nano
seconds are available and meet all applica· 
ble portions of MIL·D·238S9A. 

Write for data sheet DL·4/S·368 

Dual·ln·Line (Mates with standard) 
DIP Socket! 
Series DU nanosecond delay lines offer the 
ultimate in hi·density packaging commen· 
surate with fast rise time. Designed for fre· 
quencies up to 125 MHz., at impedances of 
100 and 200 ohms, with minimum distortion 
and insertion loss, this series offers un· 
compromising speed and accuracy in Com· 
puter, Radar and Pulse train positioning 
applications. 

Write for data sheet DL·IO·270 

Transponder an.d Beacon Coder Delay Lines 
Tap delay spacing of 1.45 microseconds with 
special tap delays designed for .the various 
systems are available as off shelf and cus· 
tomer designed items. These lines have min· 
imum volume and weight for airborne use 
and are normally supplied wired to printed 
circuit cards. These delay lines exhibit high 
delay accuracy and unsurpassed temperature 
stability - normally 10 ppm/"C. 

Electrically Variable Deiay Lines (E.V.D.L.) 
Sophisticated voltage variable devices for 
applications such as Aperture Phase Cor· 
rection in color television signal generation. 
Or as a Phase Modulator where the modulat· 
ing voltage is used as the device bias. CCC 
E.V.D.Lo's are being used at frequencies up 
to SO MHZ by major producers of studio 
broadcasting equipment throughout the 
world. 

Varilines (Mechanically Variable Delay Lines) 
Columbia manufactures a wide range of 
precision variable delay lines encompassing 
delay ranges of from 0 to 20 nanoseconds, 
to 0 to 15 microseconds in impedance ranges 
of 50 to 2,000 ohms. These units can be 
supplied continuousry variable or maybe 
decade switched, and suitable for printed 
circuit applications. 

Write fQr data sheet DL·l·368 

Magnetic Core Delay Cable 
Economical low·loss, high impedance delay 
elements for use in pulse work demanding 
extremely fast rise times. These delay cables 
can be supplied in calibrated lengths with 
molded·on end terminations, ready for in· 
stallation or may be obtained in bulk. Deliv· 
ery is usually from stock. 

Write for data sheet DL·7·368 

For special applications, quotations and delivery Information, please call or write. Ask for complete catalog. 

COLUMBIA COMPONENTS CORP. A SUBSIDIARY OF COMPUTER INSTRUMENTS CORP. 

60 MADISON AVENUE, HEMPSTEAD, NEW YORK 11550 / (516) 483-8200/ TWX 510-222-4189 
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~_D_E_LAY LIN_ES 
WITH OR WITHOUT CIRCUITRY 
MAGNETOSTRICTIVE * LUMPED CONSTANT * ULTRASONIC 

f * DISTRIBUTED CONSTANT * DISPERSIVE STRIP 

MAGNETOSTRICTIVE DELAY LINES - Fixed and variable delays to 
10,000 microseconds. Fixed - FMS Series; Variable - VM Series. 

SUBMINIATURE DELAY LINES 

FIXED MAGNETOSTRICTIVE DELAY 
LINE - Up to 10,000 bits of data 
for memory storage. Circuitry 
compatible with all microcircuit 
logic. Choice of data format: RZ, 
NRZ or Bipolar. 

ULTRASONIC DELAY LINES - Replaces 
most quartz or glass lines. Offers 
superior performance, lower attenuation 
and smaller size at less cost. Fre
quencies to 30 MHz. Delays to 200 usec , 
and greater, 

~ ~ ~, 
F-TO-5 

TO-5 and micrologic packaged delay lines 
from 0.01 to 0.64 and longer delays. Ideal for 
timing transistors and other circuit com
ponents. 

LUMPED CONSTANT DELAY LINES - Many shapes available including miniature types with pin connectors for PC Boards, connector 
fingers for plug-in units ... multi-tapped units ... terminal-ended units, etc. Delays from 0.05 usec to 500 usec for standard units. 
Delay to risetime ratios up to 100:1. Temperature stability to 50 ppm/Co. 

COMPACT FIXED DELAY 
LINES FOR PC BOARDS
Extremely high density 
packaging. Typical Unit: 
25:1 delay-to-rise-time ra
tio in a volume of 2 cubic 
inches. 

VARIABLE DELAY LINE 
Resolution of 1 part in 
120. Delay up to 10 usec. 
I" x 3V2". 

AUDIO, HIGH FRE~UENCY & DISTRIBUTED CONSTANT DELAY 
LINES - With unusual circuits, extreme delays, high fre
quency application, rapid rise times, conforming waveform 
circuits and corrective circuits. Write for complete details. 

AUDIO DELAY CABINET - Relay rack mounted ',cabinet 
houses 25 millisecond delay with taps at every ms. Units 
can be cascaded for, longer delays. 

UNIQUE BINARY CODED 
SECTIONAL DELAYLINE 
- Uses miniature 
transfer switches. Also 
available with term
inals for remote 
switching. 

IFF MULTI-TAP DELAY LINES 
Standard IFF delay lines with 
taps every 1.45 usec. High 
density packaging available 
for airborne transponder use. 

DISPERSIVE STRIP DELAY LINES - Delay varies with fre
quency. A prime application is in Pulse Compression Radar 
Systems, eliminating large, expensive filter components. 
Compression ratios of 150:1, typical. 

..L ' 
W 
to 

:i no 
~ <I f---='---:<>fC 
..J 
W 
o 

T 

AD· AI • COMPRESSION RATIO OR 
DISPERSION FACTOR * . BANDWIDTH % 

10 • MIDBAND FREQUENCY 

Do • MIDBAND DELAY 

For all your Delay Line f; CONTROL ELECTRONICS ~~;d;~~~; E~e~~~/c Corp 
requirements, contact: V 153 Florida Street, Farmingdale, L.I., N.Y. 11735 • (516) 694-0125 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2743 



Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

DELAY LINES 
STEP VARIABLE 
DESCRIPTION 
L·C networks in tan dam, with pre· 
cise dalay incramant. and low attan· 
uation. Use as dalav syntesiza" for· 
evaluation of Worst·Case design 
analvsis; as time dalav standards and Phase maBSuring devices. Meet, Military specifications. Tvpe 510 
and 511 use asingle 10 positions switch. 

sPECI FICATIONS 
ACCURACY: ± 2% of satting. ATTENUATION and "TIME OELAY see table. "RISE TIME: 2% of 
time delav or less. TEMPERATURE COHFICIENT: ± 50 PPMfc. DISTORTION: Lass than 3% for 
pul,e signals on most types. Essentially no harmonic distortion for sine wave signals. SIZE: 8 x 3.5 x 
4.5 (20.32 x 8.89 x 11.43 cm) Max. for type 510 and 511. 16.75 x 5.25 x 5.5 (41.54 x 13.33 x 13.97 
em) Ma.. IDr type 1510 and 1511 (Rack-Mounl Panel available on request). 

"olher can be provided on request. 

RISE TIME' 2% RISE TIME' 2% 
IMPEDANCE' 600_ IMPEDANCE' 1000-

T: Tot.1 ".y Ann. T,,. Total 0,1.'1 
Del.y Step . db no. 

DeilY Step , .. , I .. ' {usl {usl 

51O-A 10.0 1.0 1 511 A 10.0 1.0 
510-B 25.0 2.5 15 511-B 25.0 2.5 
510-C 5C.0 5.0 2n 511-C SO.O 5.0 
510-0 100.00 10.0 3.5 511-0 100.0 10.0 
510-E 500.00 50.0 4.0 5ll-E 500.0 50.0 

51Q-F 1.000.00 100.00 4.5 511-F 1.000.00 100.0 
151O-A 11.0 .1 1 1511-A 11.0 .1 
1510-B 110.0 1 3.5 1511-B 110.0 

1& 1510-C 10 4 1511-C 1.100.0 1.100.0 
1511-0 11,000 100 

HIGH DENSITY 
SPECIFICATIONS 
TIME DELAY: 0·35 ". DelAY ACCURACY: ± 3%. RISE TIME: 
~% ~f lime delay. IMPEDANCE: up 10 4000 ohms. PHASE RES· 
PQNSE: 1% up 10 3db. FREQUENCY RESPONSE: up 10 10 MC. 
ATTENUATION: Less Ihan 0.1 dbl". TEMPERATURE CDEF· 
FICIENT: 1000 PPMI"C. 

RISE TIME =3% For other ri. tim. SEE BULLETIN SERIES 100 

TVPE DELAY IMPEDANCE TYPE DELAY IMPEDANCE TYPE DELAY 
l00A I.~ (OHMSI I!lOA h •• , (OHMS I 'CM;tA f~11 

525·A 5.25 075 1050E 10.50 400 700·G 7.00 
3SOa 3.50 100 1400E 14.00 '00 1400G ".00 
l00·B 1.00 100 2100E 21.00 '00 2100G 21.00 
350·C 3.SO ISO 2800E 2e.00 400 2800G 2S.00 
700·C 7.00 150 700·F 7.UO 500 3500G 35.00 
IOS0C 10.50 150 1050F 10.50 SOD 700·H 7.00 
350.0 3.50 200 1400F ".00 SOD 1050H 10.50 
700·0 7.00 200 210QF 21.00 500 1400H ".00 
IOS00 1D.50 200 2S00F 2S.00 .500 2100H 21.00 
14000 14.00 200 3500F 35.00 /roO~ 2S00H 2S.00 
700·E 7.00 400 

CONTINUOUSLY VARIABLE 

SPECI FICA TlONS 

.6':tn d. 
.6 

1.0 
1.5 
2.5 
3.0 
4.0 

.6 
2.5 
4.0 
6.0 

IMPEDANCE 
(OHMSI 

60D 

600 
5D0 
600 
600 
1000 
1000 
1000 
1000 

1000 

DELAY VARIATION: 01010 shah rev. ACCURACY: ± 3% or better. BANDWIDTH: f(3db)=.35ITR. 
IMPEDANCE TOLERANCE: ± 10% or better. OPERATING TEMPERATURE: ·60°C 10 +125°C. 
TEMPERATURE COEFFICIENT: 50 PPMl"c for Iype 500.170 PPMI"C for Iype 501. CASE:plaslic. 
DIMENSION: 6.5 x 1.56 ¥ 1.12 116.5 x 3.96 x 2.85 cm). SHAFT: .25 dia. (.635 cm). 

ELECTRICALLY VARIABLE 

SPECI FICATIONS 
DELAY VARIATION: 30% or more 01 tolal delay. DELAY TRACKING: ±4%, ± 1% if control signal 
i. sawtoolh. DELAYIVOLTAGE LINEARITY: Normally non·linear. FREQUENCY RESPONSE: 5 
MHz. Max. DELAYIRISE TIME RATIO: 1011 (other to ",ecilicalion). MAXIMUM CURRENT: 50 MA. 
IMPEDANCE VARIATION: Less Ihan 4%. VOLTAGE SWING: ()'20V max. ATIENUATION: Less 
Ihan 2db over Ihe voltage swing. SIZE 5 x 1.25 x 1.25 (12.7 x 3.17 x 3.17 em) max. CASE TYPE: 
Epoxy. TERMINALS: *18 gauge pins, .25 long. 

DELAY MAX. MIN. 
VOLTAGE IMPEDANCE 

MAX. 
PIN CHANGE DELAY DELAY RISE·TIME 

ljolll Ius) l.ull 
RANGE lUI 

hll) 

3D1J.A 10 33 23 20 ISO 4.1 
300·8 4.8 21 16.2 20 220 2.S 
3D1J.C 3.2 15 11.8 20 300 2.0 
JIlIJ.D 2.0 10 S 20 500 1.3 
3OO·E L6 7 5.4 20 100 .91 
300·F 1.0 4.5 3.5 20 

AUDIO 

SPECIFICATIONS 
TOTAL DELAY: See ,able. TAP DELAY: Normal IN and OUT (100 tap. can be accommodated). 
DELAY ACCURACY: ± 3% (± %% on reque.t). IMPEDANCE: 200 to 10,000 ohms. ± 5%. ATTENU· 
ATIDN: 6 db Dr better. PHASE RESPONSE: ± 1% over bandwidth. TEMPERATURE RANGE: ·55°C 
10 +125°C. TEMPERATURE COEF.: ± 50 PPMI"C (± 15 PPMI"C on request). WORKING VOLT.: 200 
WVOC (400 WVOC on request). CASE: Vartically .. aled metal. SIZE: 5.75 x 3 x 2 (14.6 x 7.67 x 5.10 
cm). MOUNTING: 4· 10· 32 x .25 sluds, .paced 3.5 x 2. TERMINALS: Glass·lo·melel or p ..... lit. 

PART NO. DELAY RISE·TIME BW IMPEDANCE PART NO. DELAY RISE·TIME ow IMPEDANCE 
7000· 1 ... 1' (,usl (KHZ I 1m 7000· I.~ (lolll 1KHZ) 1m 
100A 100 4 O·SO SOD 800S SIlO 32 0·10 1000 
100B 100 4 O·SO 1000 l000A 1000 40 o.s 500 
200A 200 S ~40 500 10008 1000 40 O·S 1000 
200S '00 S 0.40 1000 200DA 2000 SO 0-4 500 
400A 400 16 ~20 SOD 2000B 2000 80 0-4 1000 
400B 400 16 0·20 1000 4000A 4000 160 0·2 500 
SOOA SIlO 32 ~10 SOD 4OO0B 4000 160 0·2 1000 

LOW COST 
SPECIFICATIONS 
TEMPERATURE RANGE: ·55°C 10 ·105~C. WORKING VOLTAGE: 200 VDC. CASE: Nickel plated 
brass, glass to metel end saals. 

PART NO. DELAY RISE D.C. RES. IMPEDANCE MAX. LENGTH 
2000· :1:3%- TIME OHMS OHMS ± 5% ATTEN. (INCHES) 

100A lOOns 3D", 7' . SOD 4% I 

200A 200ns JOns 10 SOD 2% 1 
200C 200ns 70ns 17 1000 2% 1 
300A JOOns lOOns 5 5DO 1% 1 
300C 30Dns 100 ns 12 1000 2% 1 
400A 400ns lOOns 1~ SOD 3% 1.5 
400C 4(JOns lOOns 15 1000 3% 1.5 
SOOB 500n5 120ns 14 700 2% 1.5 
10000 1000ns 200ns 36 1400 3% 1.5 
11DOE 1100ns 280 ns 3D 1500 2% 1.5 

MOUNTING: 2·6·32 centared on 1.56 side, spaced 6.25. COMPUTER DELAY LINES GND IN ~ OUT 

TVPE IMP. DELAY TR An. RES. TYPE IMP. DELAY TR "n. RES. 
SPECI FICA TlONS j 1m 1,.,,) hili Idbl Inll 1m (,1.11' I.~ Idbl I~I 

600·A 15 1.25 .12 1.5 2.5 500·F 2SO 0.50 .05 I .5 1.0 TEMPERATURE RANGE: ·55°C 10 +125°C. DIS· 

5DD·AI 15 1.50 .15 1.5 3.0 5D1J.Fl 2SO 1.00 .10. 2 1.2 TDRTION: 5% Max. DC WORKING VO LTAGE: 200 VDC. CASE EPOXY. SIZE Lx .4Sx .33max. 

5D1J.B 100 1.00 .10 1.0 2n 5D1J.G 300 0.60 .06 1.2 .6 PART NO. DELAY RISE RES. D.C. IMP.OHMS LENGTH PART NO. DELAY RISE ~ES. D.c. , .... OHMS LENGTH 
5DlJ.81 100 1.50 .15 1.5 3.0 SOO·Gl 300 1.25 . . 12 3 1.0 , .... ±2'lfo IME OHMS 111" MAX.IINf '000· .'" TIME OHMS 1,", MAX.(lNl 

~B2 IIJ!I 2.00 .20 4 2 5DDJ 4SO 0.90 .09 2 .1 25A 25n5 20ns ·3.5 500 2 400A 4oon5 44ns 41 SOD 3 
5DlJ.C 120 0.10 .09 1.0 2 SOI·A 220 0.15 .025 .25 .4 SOA sOns 22ns 6 SOD 2 450A 45Ilns 4~s 46 500 3 
5DlJ.Cl 120 1.15 .11 3 I.S S01-8 310 0.25 .040 .50 .5 I00A lOOns 24ns 11 SOD 2 SODA 5DDns 5011. 51 500 3 
5D1J.D 160 0.62 .060 .9 1.3 SOI·C 400 0.35 .045 .50 .45 125A 125n5 2501 13.5 SOD 2 600A 600ns 56ns 61 500 5.25 
5DlJ.Dl 150 1.50 .15 1.5 3 SOI·O 440 O.SO .060 .5 .6 200A 200ns 31ns 21 500 2 700A 700ns 62nl 71 SOD 5.25 
5DlJ.D2 160 2.50 .25 9 2.0 SOH 540 0.10 .OSO .6 .1 225A 225ns 32n. 23.5 500 2 SODA 800ns 68ns SI 500 5.25 
5DlJ.D3 15D 2.15 .21 9 2.2 501·F 630 1.10 .10 I .7 250A 250nl 35ns 26 SOD 2 BODA 90Dnl 74ns 91 SOD 5.25 
5DlJ.E 200 2n0 .20 S 1.6 300A 300ns 37ns 31 SOD 2 1000A 1000nl S01I. 100 500 5,25 
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DUAL-IN-L1NE DELAY LINES SERIES 1502 

SPECI FICA nONS 
• Standard 141ead I.C. case 
• 50 vdc test voltage 
• Td/tr~3/1 
• Taps available 

PIN Td ., PIN T. ., PIN T. ., 
.502 INSI (ohms) .502 INSI (ohms) .502 INSI (ohms) 

-. 5 .110 -.9 SO 200 -37 60 300 
-2 .0 .110 -20 5 250 -38 80 300 
-3 .5 .110 -2. .0 250 -39 100 300 
-4 20 .00 -22 15 250 -40 10 350 
-5 40 .00 -23 20 250 -41 20 .350 
-II 5 .50 -24 3D 250 -42 3D 350 
-7 .0 .50 -25 40 250 -43 40 350 
-11 .5 .50 -26 50 250 -44 50 350 
-9 20 .50 -27 6D 250 -45 80 350 

-.0 3D .50 -28 SO 250 -46 100 350 
-\I 50 .50 -29 1110 250 -47 10 4110 
-.2 5 2110 -30 5 300 -48 20 400 
-.3 10 200 31 10 300 49 30 4110 
-14 15 200 -32 15 300 -50 40 400 
-.5 20 2110 -33 20 3D0 -51 10 500 
-.8 3D 2110 -34 3D 300 -52 20 500 
-\7 40 200 -35 40 300 -53 3D 5110 
-18 60 2110 -36 50 300 

DUAL-IN-L1NE DELAY LINES SERIES 1500&1501 
SPEC I FICATIONS 
o Td/Tr ~ 3/1 and 2/1 series 1501 & 1500 respectively 
o Test voltage - 100 vdc for series 1500; 50 vdc for series 

1501 
o Longer cases available for longer delays 

PIN T. ., H PIN T. ., 
H 

.500 INSI (ohms) I1NS.I 1500 INSI (ohms) ONS I 
-1 .0 125 3/16 -II .0 250 118 
-2 .0 150 I -9 20 250 I -3 .5 2110 -10 25 250 
-4 .5 220 -\I 15 270 316 
-5 25 220 -12 25 270 
-II .0 240 1/8 -13· 35 270 
-7 .5 240 \18 -14 10 280 118 

PIN T. ., H PIN T. . , H 
1501 INSI (ohmsl IINS) 1501 INSI (ohms) IINS) 

-1 .0 1110 118 21 30· 300 1/8 
-2 20 .00 -22 40 300 I 
-3 3D 1110 -23 50 3110 3·'6 
-4 .0 150 -24 60 300 

5 20 150 25 70 _ 300 
6 3D 150 - 6 :~ 300 

-7 40 150 -27 300 
-8 10 200 -28 100 300 
-9 20 200 -29 120 300 

-10 3D 2110 -3D 140 300 
\I 40 200 =;; .0 

;~~ • -12 50 2110 20 I -.3 60 200 -33 30 350 
-\4 10 250 -34 40 350 3116 
-.5 20 250 35 50 350 

=:: !~ 
50 36 60 350 

250 -37 70 350 
-.8 50 250 -38 80 350 
-.9 10 3DD -39 90 350 
-20 20 300 -40 100 350 

LOW FREQUENCY OSCILLATORS 
SPECI FICATIONS 

PIN T. 
.500 INSI 
-15 20 
-16 30 
-17 10 
-.8 20 
-19 30 
-20 40 
-21 50 

PIN T • 
1501 INSI 

41 10 
·42 20 
43 30 

-44 40 
45 50 -:: ~g 

-48 80 
-49 90 
-50 100 

110 
-52 20 
-53 30 
-54 40 
-~5 50 
-56 60 
-51 10 
-58 80 
-59 90 

OPEN·CIRCUIT VOLTAGE: 1.5 VRMS. FREQUENCY ACCURACY: 
± 0.1% or ± 1HZ (whichever is greater). POWER: +12 VOC, 0.5 MA. 
DISTORTION: Less than 1%. OUTPUT LOADING: 1 Meg·Ohm Min. (il 
less specify). TEMPERATURE COEFF.: 0.016%1°C (others on request). 
TEMPERATURE RANGE: ·25°C to +85°C. ENCAPSULATION: Epo.y 
resin. TERMINALS: (4) No. 18 gauge pins, 1.10. 1.1"0 spacing. SIZE: 1.5 x 
1.5 x .S (3.81 .3.81 • 1.21 em!. 

MODEL 
FREQ. 

MODEL 
FREQ. 

MODEL (HZ) IHZI 

LF01IJ.A 1.0lI0 LF010·H 7,IlIlil LF010·P 

LF011J.8 1.600 LF01IJ.J 8.0lI0 LF010-Q 

LF01IJ.C 2.0lI0 LF010·K 9.0lI0 LF010·R 

LF011J.0 3.0lI0 LF010·L 10.000 lF010·S 

LF01IJ.E 4.0lI0 LF010·'" 11.000 LF010-T 

LF01IJ.F 5.0lI0 LF010·N 12.1100 LF010-U 

LFO.IJ.G 6.000 LF010·0 13.00 LF010·V 

., 
(ohms) 

280 
280 
300 
300 
3110 
3110 
3110 

., 
(ohms) 

400 
400 
400 
400 
400 
400 
400 
400 
400 
4110 
400 
500 
500 
5110 
5DD 
500 
500 
500 
500 

H 
I1NS I 

118 

I 
H 

I1NSI 
1/8 

I 
3/16 

FREQ. 
(HZI 

14.0110 

15.0110 
16,000 

17.0110 

10.000 

19.000 
20.000 

SEC. 2350 • DELAY LINES 

CONTINOUSLY VARIABLE DELAY LINES SERIES 600 

PIN Ro Td Tr RES ATT 
601 lohmsl IUSI IUSI INSI Idbl 
-1 50 3.50 .25 l.B 1.5 
-2 55 1.67 .15 2.0 .B 

FEATURES 

-3 66 4.00 .40 3.2 1.5 o Continuously variable 
-4 75 2.44 .IB l.B 1.2 
-5 75 4.30 .40 3.0 1.7 

• High resolution, 0.15 Ns 

6 B2 1.20 .10 1.5 .5 o Long delay, 4.3 US 
-7 95 2.B2 
-8 100 1.74 

.26 2.2 

.12 I.B 
1.4 
1.0 

o One turn delay adjustment 
• Low attenuation 

-9 110 .B3 .OB 1.1 .5 
-10 110 3.00 .30 2.1 1.6 o High lidelity 01 pulse reproduction 

12 150 .60 .06 .B .5 
-13 t50 1.21 .09 l.B .7 
-14 160 2.1 .19 1.5 1.2 
-11 133 2.0 .15 1.6 1.0 

PIN 
602 

-15 186 l.4t .14 l.t 1.2 -1 
16 ~~~ .87 .06 1.8 .5 

-\7 1.52 .13 1.3' 1.1 
-2 
-3 

-IB 260 1.01 .10 1.0 1.1 -4 
-19 305 1.09 .1 .8 1.0 -5 

DECADE INDUCTORS 
OESCRIPTION 
For audio and low frequencies. Used in prototype, lab. 
standards, wave filters, equalizers, tuned circuits and related 
applications. Switches are Make before Break and constructed 
of ceramic stator-and-rotor members with ball-and-socket detent. 
Contacts silver all6v. 

SPECI FICA TlONS 

Ro Td Tr RES ATT 
lohms) IUS) IUS) INS) Idb) 

436 .25 .025 .2 .15 
460 .31 .030 .28 .15 
520 .49 .038 .33 .3 
636 .59 .057 .40 .5 
720 .74 .072 .55 1.0 

ACCURACY: ± .25% at 1KHZ (olher Ireq. on request). DC RESISTANCE: Appro •. 40 ohms per H. 
TEMPERATURE COEFFICIENT: ± 26 PPM/oC between 16°C and 32°C. MAX. VOLTAGE: 130 
VRMS. MAXIMUM CURRENT:". TERMINALS: Type 400 soldering lugs on .15 spacing. Type 1400 
jack·top binding posts on standard .75 in. spacing. CASE DIMENSIONS: Type 400 8 x 3.5 • 4 
(20.32 x 8.89 x 10.16 em) Max. Type 1400 16.15 x 8.25.5.5142.54 x 20.32 x 13.91 em) max. 
INOUCTANCE CHANGE WITH AC CURRENT:". INCREMENTAlINOUCTANCE:". 

·See catalog sheet on Oecade Inductors. 

TYPE I TOTAL INDUCTANCE 
INDUCTANCE 

TYPE 
INCREMENT 

400-' I 1 mhy .1 mhy 400 - E 

::~~ J IUmhy Imhy 1400 - A 

.1hy .Olhy 1400-B 

4IJIl - 0 lhy .1hy 

LOW PROFILE FILTERS 
CASE Metal flat case to reduce hum 

pick·up. 

PINS Straight pins for PC mounting. 

NOTE Filters with other requirements than 
shown can be supplied. Our techni· 
cal staff is ready to give you prompt 
service. 

LOW·PASS 

PIN Imp. PASS-BAND 
STOP·BANO 1101 INIOUT 11dbl 13dbl 

-1 tOK OC.0460Hz 600Hz 40db abow 750Hz 
-2 600 OC.03KHz 3.4KHz 40db .bova 4.2KHz 
-3 10K DC 10 4.4KHz 5KHz 43db .bova 6,3KHz 
-4 tK DC.09KHz 10KHz 43db .bove 12.8KHz 
-5 600 DC 1015KHz 18KHz ·43db .bove 23KHz 
-6 600 DC 1043KHz 50KHz 43db .bove 64KHz 

H1GH·PASS 
PIN Imp. PASS·BAND 

STDP·BAND 1102 INIDUT Itdb) (3db) 
-1 tOK 300Hz & above 20DHz 40dbbelow t40Hz 
-2 10K 600Hz & .bova 400Hz 4Ddb below 280Hz 
-3 tOK 1.2KHz & above 8DOHz 40db below 560Hz 
-4 10K 3KHz & above 2KHz 40db below 1.4KHz 
-5 10K 6KHz & above 4KHz 40db below 2.8KHz 

BROAD BAND·PASS 
PIN Imp. PASS·BAND 

STDP-8AND 136db) 
1103 IN/OUT BELOW ABDVE 
-1 10K tKHzto 2KHz D.5KHz 4KHz 
-2 10K 2KHzto 4KHz 1KHz 8KHz 
-3 10K 4KHz.o BKHz 2KHz 16KHz 
-4 10K 10KHz to 20KHz 5KHz 40KHz 

CASE 
NO. 

t 
1 
2 
t 
1 
2 

CASE 
ND. 

1 
1 
1 
2 
2 

CASE 
NO. 
3 
3 
3 
4 

TOTAL INDUCTANCE 
INDUCTANCE 
INCREMENT 

10hy 1 hy 

1.111hy .1mhy 

11.11hV lmhy 

MIL SPECS 
These filters meet MIL·F· 
18327C specs. Grade 6, Class 
R, LifeX. 

BULLETINS 
AVAILABLE 

REQUEST 
BY TITLE 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2745 



How to use 

to find manufacturers of a speCific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 
Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales ollices 
YELLOW SECTION 

to find trade name sources . 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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is 
culling up! 

ESC world's leading producer of delay lines 
is currently updating its catalogue. 

NEW ADDITIONS WILL INCLUDE: 
1. Completely revised standard lumped constant delay 

lines featuring higher delay to rise time ratios, 
lower attenuation and tailored to MIL-D-23859. 

2. Low temperature coefficient (30 PPM/oC max.) 
delay lines (Series 0, E, and F). 

3. Low profile series in case heights of .110" max. 
(Series FM). 

4. Delay to rise time ratios of 100, 150,200 and 250:1 
(Series HP). 

5. A new series of LC lines suitable for printed circuit 
board mounting (Series PC). 

6. Td/Tr ratios exceeding 10:1 for many of our con
tinuously variable delay lines. 

7. New series of Programmably adjustable delay 
lines (Series PM). 

8. New miniature continuously variable lines com
patible with OIL· (Dual in Line packaging) (Series 
900). 

9. Economical nanosecond lines in OIL packages 
(Series EC, EP, EL). 

10. Tapped delay lines (Series T). 

11. Extended ranges in Millisecond lines. 

Call or write for literature 
or to discuss your requirements • See Sales Representative List 

!f~!t ELECTRONICS CORPORATION 
534 BERGEN BOULEVARD • PALISADES PARK, N. J. 07650 • (201) 947·0400 

World's Leading Producer of Delay Lines TWX 710-991-9780 
eem/1971 See YELLOW SECTION for Local Offices, Phones 2747 
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KAFlPA electromagnetic delay lines 

miniature 
nanosecond 
delay line 

KM Series SPECIFICATIONS 
Operating Temperature: -55°C to 
+125°C 
Temperature Coefficient: 100 ppm/oC 
Attenuation: 0.5 db maximum 
Dielectric Strength: 100VDC 
Meets MIL·D·2389A 
Distortion (typical): ± 10%; with an 
input rise time of 20% of specified 
rise time' of 1 nsec. whichever is 
greater. 

STANDARD LUMPED 
CONSTANT DELAY LINES 

Series LC 

Oelay: 50 Nanoseconds to 1 second 
Bandwidth: DC to 250 MHz 
Rise Time: As low as 2 Nanoseconds 
Impedance: 25 ohms to SO K ohms 

DELAY TRIMMERS: 
TINY TRIM® SERIES 

,W "" ... ,,", ,-, 
SHIFT 

PART 
NUMBER 

TT20D 
TT30G 
TT40D 
TTSOC 
TTSOC 

RANGE RISE 
@3.58 DELAY TIME IMPED· 

MHz (Nano· (Nano. ANCE 
DEB. sec) sec) (ohms) 
25 20 S SOO 
38 30 7.S 390 
SO 40 10 sao 
64 SO - 12.S - 390 
7S 60 15 330 

IMPEDANCE 100 ±IO% IMPEOANCE 200 ±IO% IMPEOANCE 500 ±IO% 
Delay Delay 

Model nsec. Rise Time Mode' nsec. Rise Time Mod" 
Delay 
nsec. Rise Time 

No. +5% nSlc. MaJ. Case No. ±5% asee. Mil. Cise No. ±5% nse!;~ ~ 
~~IO 10 2.5 1 KMBIO 10 2.5 1 KMDIOO -100 

~ -20- -6.0--- -- -45-
~ 1 KMB20 20 6 1 KMD150 150 ~-KMA30 3D --8.5 -1- -KMB30 -- -30 t-!.5~ 1 KMD200 ~lg~ 

--iiQ-
~ KMA40 40 12 1 KMB40 -40-

~-
---( -KMD300 300 f---s'O- -!-KMA50 50 15 1 KMBsO 50 ~- 1 -ilMD400 -- 400 55_=- 2 

KMA60 60 12 2 KMB60 60 -~ KMDSOO --500 70 2 
KMABO 80 16 2 KMB80 BO IIi 2 KMD600 600 80 2 
KMAlDO lDO 20 2 KMBIOO 100 20 2 KMOI200 1200 250 2 

I---A~ 

~~ ~JrL.~L __ ~" CASE A B 

50 ~ .12 1 tOO 0_800 

--*- --zIoofsoO -

typical delay lines 
STANDARD DISTRIBUTED 
CONSTANT DELAY LINES 

Series DC 

g~~~~a~:nf:ie:~nge~se~S% on Delay 
Dela·,·!D·Rlse·Time Ratio: 11 maximum 
Distortion: ±S% (typlcal), ±10% max. 

TRANSPONDER LINES 
Series C 

Tap Spacing: 1.4S usec., or as required 
Tap Tolerance: ±.OS, or as required 
Delay·to·Rlse·Tlme RatiO: 100 maximum 
Temperature Stability: SO ppm. ·C or less 

'PRECISION AUDIO 
DELAY LINES 

Series A 

~:~"i7w~~~~eit~~ ~~~x~~e~mJo 1 sec. 
Delay Linearity: nominally within ±0.25% 

available to within ±0.05% 

LOW DISTORTION LINES 
Series D 

DIStortion at Output: 2% maximum 
Distortion at Taps: Less than 5% at any tap. 
Oistortlon Limit: As low as 0.1% if required 
Delay Range: Up to 100 usec. 

Variable delays available be· 
tween Input and output term· 
inals In decade steps. Each 
decade has eleven (11) switch 
contacts and ten (10) delay in· 
crements so that the dial values 
overlap. 

ULTRA MINIATURE 
DELAY LINES 

Series T 

Delay Range: to 200 nsec. 
Delay/Rise Time: 10 maximum 
Attenuation: .2 db maximum 
Fully en~apsulated 

minitrim® delay line CHar. Approx. # 
Delay' Impedance Approximate of Ideal for P .C. Board Mounting MODEL (nsec! (ohms! TD/TR RatiD "A" Dim "8" Dim Revolutions 

Kappa Minitrim delay lines are designed for circuits requiring MTlO 10 100 4:1 2.25 1.800 6 
precise delay adjustments. MT20 20 100 7:1 4.00 3.500 12 
SPECIFICATIONS 

Mfl. 
MT50 50 200 4:1 2.25 1.800 6 Attenuation: less than .5 db 

Resolution: less thari 1 nsec. 

i:. "t- 1 
MT75 75 1000 4:1 2.25 1.800 6 

External termination: (not supplied! MTlOO 100 200 7:1 4.00 3.500 12 
Dielectric Strength: 300VDC II --L MT125 125 500 4:1 2.25 1.800 6 
Operating temperature: -55°C to Ji!1 -I .22 .12 

+ 125' CORing shaft seal !i~~~ ..,"" MT150 150 1000 7:1 4.00 3.500 12 

High Impedance tap: (variable! amn~ MT250 250 500 7:1 4.00 3.500 12 

~" : [)! KAFlFlA NETVVCJRKS, INC. 

:(1\1 DELAY LINE SPECIALISTS • ELECTRIC WAVE FILTERS • MANUFACTURING ENGINEERS 
165 ROOSEVELT AVENUE' CARTERET, NEW JERSEY 07008 • TEL. (201) 541·4226 

2748 PAGES: .1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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KAFlFlA electromagnetic delay lines 

dip 
lines 

DIP lines SPECIFICATIONS: 
Tap Delays: 10 equally spaced 
Pulse Attenuation: 5% maximum 
Distortion: 10% maximum 
Operating Temperature: _55°C to +125°C 
Temperature Coefficient of Delay: 100 ppm/oC 

atc 
Kappa is a major supplier of delay 
lines for Beacon Decoding Networks, 
Airborne Computers, Dme, IFF Coding 
and Decoding, Radar and other air 
traffic control applications. 
One example of delay lines supplied 
has a time delay of 2 lines of 10.15 
usec each, rise time 0.3 usec, imped· 
ance 400 ohms, attenuation 2 db, with 
60 taps housed in a 4.75" x 4.5" x 7" 
package. 

DELAY RISE TIME IMPEDANCE 
Ins) Ins) (ohms) 

10 2.5 50 
20 4.5 100 
30 6 150 
40 8 200 
50 10 100 
75 15 150 

100 20 200 
125 25 250 
150 30 300 
200 40 400 

video delay lines 

dual in-line 
delay lines 
for 
p.c. board 
mounting 

I-.76 MAX---I 

T 'r 
9 1N OUT 9 , I 
I I 

I QGNDQ : 
: . I 

computer 

T 
.300 

1. 
-11_.015 
-. .010 

Kappa has designed and produced lit· 
erally hundreds of different models of 
computer delay lines. These range 
from 7 nsec to 1000 nsec ti~e delay, 
impedance from 50 ohms to 500 
ohms, from untapped to units having 
60 taps, all in the smallest physical 
packages. available. 

KAFlFlA NETVVClRKS, INC. 

eem/1971 

OEJAY LINE SPECIALISTS • ELECTRIC WAVE FILTERS • MANUFACTURING ENGINEERS 
165 ROOSEVELT AVENUE· CARTERET, NEW JERSEY 07008 • TEL. (201) 541·04226 

See YELLOW SECTION for Local Offices, Phones 2749 
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~L electromagnetic delay lines 
DIP DELAY LINES 
FIXED DUAL·IN·LlNE 
PACKAGES 

RCL Series Dp·1DD "Standard" DIP 

Designed to fit standard Commercial DIP pin spacings. Both series completely 
Interchangeable in all electrical specifications .•• pin spacings are precisely 
the, same both In width and length. 

TC: 200 PPM/oC OR Better than 50 PPM/oC 
Maximum number of taps: 10 (Taps may be added to suit special requirements) 
Maximum of delay: 500 nanoseconds 
Maximum impedance: 500 ohms 
Available in 14 pin or 16 pin packaging 

• Meets or exceeds all applicable sections of M I L·D·23859A 
• Figures of merit ranging from 2 to 5 
• Hermetically sealed construction 
• Precious metal te.rminals available 

Delay Time Range: 10 ~anoseconds to 500 
nanoseconds. with maximum number of 2' taps 
Impedance Range: 50:500 ohms 
Figure of Merit: 2 to 5 

RCL Series DP.3~0 "Coffin" DIP 

AUDIO DELAY LINES 
Series L 1100 

Case sizes: (For DP300 Series) 
14 pin. " .775 (length) x .450 (max.) 
(Width) x .300 (max.) above PCB 
16 pin •••• 885 (length) x .450 (max.) 
(Width) x .300 (max.) above PCB 

RCL Audio Delay Lines are custom designed and manufactured to the most 
stringent specifications. The electrical performance, due to jldvanced deSign 
techniques, plus classical and synthesis network theories, insures the ultimate 
in preCision performance. 

ENGINEERING FEATURE: 
Envelope delay of better thall" 0.1 % in the mid·frequency region, and 0.2% 
in the 6 Db fall off. The frequency characteristic is maximally flat with 0.1 % 
frequency ripple. 

Typical Delay range up to 10 milliseconds 
Typical Delay·Bandwidth product up to 30 
Typical Impedance SOO ohms to 1,000 ohms 
Typical Attenuation 0.001 to 0.003 per microsecond. 
Units are normally housed in standard rack type mounting cabinets. 
A typical example of electrlca·1 performance for a delay line of 5 miiliseconds 
is Indicated in the following graphs: 
Any tap spacings available upon, request. 

=.-_._' ~g'-"'j .. ... . 

;: :1' i" 
CF= ". +. 

T~,;.u __-- .... ....:::..: ;,.";'~'" 

TRANSPONDER·DECODER NETWORKS 
RCL Series L 1200 
Taps are available every 1.45 microseconds, or for any other electrical spacing 
which may be desired. 

Features: 
Dense Packaging 
High reliability 
Extremely low temperature coefficient of delay over the temperature range 
of - 55°C to + 125°C 
Accuracy of Delay: 0.1 % or better 
Figure of Merit: up to 100 

VARIABLE DELAY 
uDUAL·IN·L1NES" 
DIP 
Series L-1500 

RCL ott:ers for the first time, a variable t.. " ..... 'll'" r 
delay line In a Dual·ln·Line package, T R ~. 
• Hermetically sealed construction ,'" ' ~ @I, 
• Precious metal contacts i- . I' 

• Resolution: 2% minimum for highest L I 
possible reliability performance ... I ... 

Delay lines meet applicable portion of ~: ~-'T 
MLL·D·23859A, .r' _. 1---
Short run production facilities can ," -. -
p.roduce prototype q.uantities In excep· I -- • - - -I- ... J 
tionally short fead tIme, .. J: ""1 -:; 

DELAY RAHGE RISE TIME 
RCL TYPE # (nsec) (Max nsec) 

U500 0·5 5 

US01 0·20 15 

L1S02 0·30 20 

US03 0·40 25 

VIDEO DELAY LINES 
(75' OHM CABLE SIMULATORS) 
RCL Series L1300 and L1400 

.00 __ 

IMPED. OHMS 
(±1%) 

100 

200 

350 

500 

SPECIFICATIONS: eCi!!!S$st 
Bandwidth Series L1300.1 10MHZ 

,$ 

::4i 
4· :z 

Series U300·2 7MHZ 
Frequency RespDnse Flat, 0 ±.1 db 
Impedance ,75 ohms 
Delay up to 300 ft. standard 
Signal AttenuatlDn 2 db to 1.2 db stand· 
ard (3 db optional) 

SERIES L-1300 (FIXED) SERIES L 1400 
(TAPPED) 

BANDWIDTH 7 MHZ RCL Delay Cable 
Type # (Hanosec) Equiy. 

1301 25 16 ft. 

1302 50 32 ft. 

1303 100 64 ft. 

1304 140 90 ft. 

1305 280 180 ft. 

Size 

1.5x,75 0,0, 

2.5x.75 0.0, 

4,Ox,75 0,0, 

5,25x.75 0.0, 

7.0x.75 0,0, 

Resa-
RCL lution 

Type # in feet 

1401 25 

1402 66 

Cable 
Equiy, 

300 ft. 

600 ft, 

Longer delays available upon 
request 

Developed specifically for TV Broadcast studio work, either black and white, 
or color, For use either in TV cameras or TV Tape recorders, 
REPLACES CUMBERSOME COAXIAL CABLE OR EQUALIZING AMPLIFIERS .. 
Meet all stringent TV requirements of ••• 
, , , frequency response 
, .. frequenc~ ripple ratio 
, , . group delay linearity (P,P, and mean value), 
Available in cylindrical form with 'BNC connectors or for P.C.B. application, 
Standard cable equivalent: 1.56 n Sec, per foot. Belden: Type 8281 

Series VL 
RCL SPECIAL VIDEO DELAY LINES 
Designed to equalize and/or sy,nchronize color television signals. These Ii" •• 
are especially designed to fulfIll existing stringent specifications in regard to 
frequency and phase response within the color television frequency band, 
405, 525 and 621 line color video systems. 
Specialized design feature and test instrumentation are applied. 'The visual 
display of frquency and phase response using sophisticated test equipment 
makes it possible to manufacture video delay lines to precise performance 
specifications. 
These lines are used in color TV cameras and recorders. In addition similar' 
delay lines are used for studio work, to either replace or equalize bulky cable 
lengths, These cable replacements are normally 75 ohm lines with either 
standard terminals or BNC coaxial plugs, 
Precise loss pads are also available for 7'5 ohm lines equipped with BNC plug 
and jacks for easy coupling between cables and delay lines. 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J, (Area Code 201) 374-3311 • TWX 710-999-5511 

2750 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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electromagnetic delay lines 
OR7.' 

LUMPED ~ r- '65 ~ ,roO 1- 300 + 1001 CONSTANT I" . . . . . 1700 8~5 Max. Mm. 

DELAY 
. . . . . ,If' · IT 

MINIATURE 
.~ 

DELAY 
LINES 

4'S-r_.500TYP I 3000 LINES 
EPOXY II 1-----:360 

I I I I I I I I I I I~in 1± ENCAPSULATEDt I I I I I I I I I I I I' ian· • 
I Rise Imped· Distor· Attenu· Work· 

Ti--- ance tion atlon Ing Delay Rise Time Impedance Distor· Attenu· Working 
RCL Del., nsec. ohms % % Volt. External RCL nsec. nsee .. ohms tion ation Volt. 

Part No. nsec.· (max.) (+5%) (max.) (max.) Taps Part No. (+2%) (max.) (+5%) % (max.) % (max.) (max.) 

L·148 50 5 100 8 10 100 Every 5 nsec. L·142 20 3 100 8 5 100 
L·149 100 10 100 8 10 100 Every 10 nsec. L·143 25 4 100 8 5 100 
L·150 200 20 100 8 10 100 Every 20 nsec. L-144 40 6 100 8 5 100 
L-151 250 20 100 8 10 100 Every 25 nsec. L-145 50 8 100 8 5 100 
L-152 300 30 100 8 10 100 Every 30 nsec. L-146 75 12 100 8 5 100 
L-153 400 40 100 8 10 100 Every 40 nsec. L-147 100 20 100 8 5 100 
L-154 500 50 100 8 10 100 Every 50 nsec. 

'Tolerance 2, +3 nsec. or 5% whichever is greater 
~'500- SUBMINIATURE 

.450 .350 .2501 DISTRIBUTED .050 .150t50j I r Max TMin DELAY 

Im~~: LINES 
CONSTANT ped-

Dela ance Rise 
.5bol IT 

(Lumped Constant) 
DELAY Part No_ "sec ohm Time Attenua- eyUn Printed 

. 
Dis~ortion: 10% all-encompas-

LINES 
Cylln- (± (± "sec tlon drlca Board 

.4r~ 
. . ~ sing 

drieal 5%) 10%) max db max. "L" ·L" "S" Attenuation: 10% 

~ 0200-05-C .05 200 . 025 1 db/"sec . 11h" 2" .7 . 3r~ . . Working Voltage: lOOV. 

~~T 
.0200-10-C .10 .028 or 2'¥4" 3" 1.7 . . Temperature Coefficient: 70 
0200-15-C .15 .030 .25 db 31h" 3'¥4" 2.5 ppm/oC max. - 55° to 
0200-20-C .20 • O~ whichever 5" 6" 3.7 

TYPICALOEUXAMPLES 
+125°C . r 0200-25-C .25 .0 ~gr~ 5'¥4" 6" ~-1 Many other delays available. 

0500- 1-C .1 500 .045 1.2 db/"sec "1';"- ;'T- .7 
s 0500- 2-C .2 .055 or 11h" 2" .7 RCL Rise Time Impedance" 

lli-~ 
0500- 3-C .3 .060 .25 db 2" 2" .7 
0500- 4-C .4 .065 whichever 21/4" 21h" 1.3 Part No. Delay nsec_' nsec. (max.) ohms (±5%) 
0500-.5-C .5 .075 is greater 3" 3" 1.7 , 

~l 
0500- 6-C .6 .080 31/4" 31h" 2.3 L-321 50 18 100 , 0500- 7-C .7 .085 3'¥4" 3'¥4" 2.5 L-322 100 46 100 0500- 8-C .8 .090 41h" 41/4" 2.9 

/, y, --..1£0 0500- 9-C .9 .095 4%" 4%" 3.5 L-371 30 16 100 
'4 ...... 0500-10-C 1.0 .10 51h" 51/4" 3.9 L-130 4 2.5 50 y- 0500-11-C 1.1 .12 5'¥4" 51h" 4.3 Prmted 0500-12-C 1.2 .13 6~ 6" 4~7 L-135 16 3 50 
Board Type 01000- 1-C .1 000 .040. .6 db/"sec I" 2" .7 L-136 4-4-4-4 3 50 

01000- 2-C .2 .045 or 1'¥4" 2" .7 L-141 20 4 50 
01000- 3-C .3 .055 .25db 21/4" 21h" 1.3 

l 
01000- 4-C .4 .065 whichever 3" 3" 1.7 

'±.5 nsec. or 5% whichever Is' greater. r- 01000- 5-C .5 .070' Is greater 31/4" 31h" 2.3 
01000- 6-C .6 .075 3%" 3'¥4' 2.5 "Impedances of 75, 93, 120 and 150 ohms also available. 
01000- 7-C .7 .080 41/4" 41/4" 2.9 
01000- 8-C .8 .085 4'¥4" 4'¥4" 3.5 

d S~~ rn 1 01000- 9-C .9 .090 5" 51/4" 3.9 
L 01000-10-C 1.0 .100 5'¥4" 5'¥4" 4.5 

j 
01000-11-C 1.1 .110 6" 61/4" ~ J. 01200- 1-C .1 200 .040 .6 db/,..sec 11/4" 2';"- .7 ~.31a+==.625---t.31a.l 'I, 01200- 2-C .2 .045 or 1'¥4" 2" .7 r·225 1 
01200- 3-C .3 .050 .25 db 21h" 21h" 1.3 
01200- 4-C .4 .055 whichever 3" 3" 1.7 ECONOLINE DELAY LINES 01200- 5-C .5 .060 is greater 3'¥4" 3'¥4" 2.5 200 

L.,..ooo 

n 01200- 6-C .6 .065 41/4" 41/4" 2.9 100 
01200- 7-C .7 .070 4%" 5" 3.7 I" The chart at the left can be used to determine the 
01200- 8-C .8 .075 51h" 51h" 4.3 o 50 number of modules required to provide a desired 
01200- 9-C .9 .080 6" 61/4" 4.9 c 

II 
delay and rise time. 

0 

Cylindrical To order printed circuit unit use Suffix UP" Instead ~ 20 1. Determine the delay to rise time ratio by dlvld-
Type of "C". 0) ing the desired time delay by the desired rise time. 

'0 10 

~ 5 I 2. usinM the chart determine the number of sections 

VARIABLE * t1.17 
T.p 

J> 

2 I 
require for this T.IT " 

E 3. Divide this number of sections by the total delay m " 
DELAY I -. - -_. -0-.3 E1.fsT z to determine the delay per section. 

LINES t- . - -- --+- 220 ~ 1 Total delay is the sum of the individual section de-
0 10 20 3D 40 50 lays. It can be trimmed to the desired value by I I 3.350----J.3 ~.35~ Td/T, selecting the proper value of the last module. 

Input Ground 0", RCL Delay Impedance Attenuation Working 4.000 
10 TURN ADJUSTMENT Part No. nsec (+5%) ohms (+5%) db/"sec. Yolt. (max.) 

Rise 
EL-10 10 500 1 300 
EL-20 20 500 1 300 

Delay Imped- Time EL-30 30 500 1 300 
For applications which require ad· RCL Range ance Max. EL-40 40 500 1 300 
justable delay time in the operating Part No. nsec. ohms nsec. EL-50 50 500 1 300 
circuitry. Sealed against moisture XV1000-450 0-450 1000 75 EL-60 60 500 1 300 
and contamination. Adjusting staff EL-70 70 500 1 300 
equipped with a watertight "0" 

XV200-200 0-200 200 40 EL-80 80 500 1 300 
ring seal. 

XV750-500 0-500 750 90 EL-90 90 500 1 300 
Other delays and impedances includ- EL-100 100 500 1 300 
in 12 turn ad'ustment available EL-200 200 500 1 300 g 
upon request. 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374-3311 • TWX 710-999-5511 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2751 
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WIDE-BAND DELAY STANDARD 
Accuracy Trac~ble To National 

Bureau Of Standards 

Type 20A Series Wide· 
Band Decade Delay 
Standard - Bandwidth 
over 1000 mc. Resolution 
1 nanosecond. Character· 
istic Impedance 50, 75, 
or 93 ohms. Accuracy 
1%. Type 20B1·3 Series 
Continuously Variable 
Delay Standard - Band· 
width over 8QOO mc;, 1 % 
Accuracy. Readability 
0.05 ps; infinitesimal 
resolution. 

Type 602·3 Series-Equal 
input and output imped· 
ance. Rise Time: Less 
than 4% of total delay. 
11 equal steps. Imped· 
ance: 50. 75. 93. up to 
1k ohms. Type 611 Se· 
ries-Total Delay Range: 
8 us to, 128 us. 5·step 
variable control. Rack 
mount construction. 

Type 505·9 Series - Me· 
chanical Rotation: 345°; 

LINES Rise Time: 10% of total 
.. delay. Impedance: 50 

Resolution Time ohins to 1k. Total Delay: 
8xlO·" sec., 0.05 us up to 10 us. At· 
Bandwidth tenuation: Less than 1 

Over 60, mc. ~~l~~r S~rf:! ~~o· t~~~ 
, mechanical rotation. 

Small physical size. Suit· 
able for radar IF phase 
sh ift. 1m peda n ce: 50 
ohms to 1k. Useful up to 
60 mc. Total Delay: 0.01 

us.' 

140 db dynamic range. 
Noise level up to 1000 
percent without affect· . 
ing accuracy. Accuracy: 
Phase % 0. amplitude ra· 
tio 'h db. Sweep rate: 6. 
18, 60 minutes or 3 
hours. Automatically 
plots phase and ampli· 
tude ratio curve. Fourier 
response, transfer func
tion. transmissibility, 
spectral density of ran· 
dom or perio.dic signals. 

Input Impedance Over 
1000 Megohms. Com· 
pletely transistorized. 
non· microphonic, 
completely shielded. Dis' 
tortion: Less than 1%. 
Use as pre·amplifier for 
hydrophones. piezoelec· 
tric transducers, capaci. 

~j1~::l::;'~~+@:~~~~~~~ tance micropl1ones, etc. Use as impedance ,con· 
verter from high imped· 

r.:~:;+-~:==';;-I~~:=T~7"'-~~ ance source or capaci. 
F.;~=-+-;?7-::i:':;'~:-=:=+~7'-'=:;::; tive source to low im· &,::;==-'-===""::::':::=:.&,-===:::::..1 pedance cO<;lxial cable. 

Type MC·104A - double· 
pole double·throw; Type 
MC·104B-single·pole dou· 
ble·throw. DC to 2 kmc 
with VSWR less than 1.05. 
Life Expectancy: 15000 
operations minimum. 50 
ohms input and output im· 
pedance. 

Type MC·l02A, 50 ohms to 
73 ohms; Type MC·102B. 
50 ohms to 93 ohms. Con· 
verts 50 ohms to 73 ohms, 
50 ohms to 93 ohms or 
vice versa. DC to 3000 mc. 
Low VSWR. 1 watt aver· 
rage. 10 watts peak. 
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How to use 

to find manufacturers of a specitlc product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages wIll provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged' alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufactult'ers' addresses, phones and sales offices 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
I isted for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

if you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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SPECIFY ··ARNOlD" 
Arnold permanent magnets are available in all types of Alnico material, 
In sizes ranging from large castings weighing over 80 pounds to very 
small sintered parts weighing less than. one gram. 

Alnico 5 can usually be depended upon to deliver the greatest 
energy product to the magnetic circuit per weight of magnet material. 
It is therefore generally the first chOice for a magnetic material except 
where special physical considerations are paramount. Modified or 
premium grades are also available, such as Arkomax 800, a crystal
oriented material used where size and weight must be reduced without 
loss of energy. 

Special assemblies such as rotors, ·traveling wave tube magnets, 
magnetron magnets, etc. may be supplied in an aluminum jacket to 
facilitate mounting and supply an added protection to the magnet. 

Large magnet assemblies may be supplied for focusing mass spec
trometer and other measuring applications where a high degree of 
stability and uniformity of field is required. 

Many sizes and types of Alnico magnets are carried in stock for 
immediate delivery. 

ALNICO B Available from Arnold in production quantities, Alnico 8 
possesses the highest coercive force of all Alnico grades, as well as a 
high energy product and a relatively low temperature coefficient. It is 
especially suited for traveling wave tube periodic focusing applica
tions. Gap flux densities greater than 1000 gausses are attainable in 
tubular-type straight field focusing magnets. Alnico 8 is also recom
mended for applications which involve strong demagnetizing fields, 
or where space considerations dictate the use of a short magnet. 

ARNOX 5 Arnox 5 is a ceramic permanent magnet material composed 
of highly oriented barium ferrite. It has many times the energy product 
of Arnox 3 and is comparable in many applications to Alnico 5. Be
cause of its high coercive force, its use is recommended in applica
tions where a short magnetic length is desirable or where extremely 
high demagnetizing forces are encountered. 

ARNOX 7 is a magnei material which was developed primarily for D.C. 
motors. It combines high energy with very high resistance to demag
netization over a wide range of temperatures. 

ARNOX B is a premium quality ferrite magnet with the highe~t magnetic 
energy of all Arnox magnet grades. It is used where great magnetic 
efficiency and space-saving are desired. In addition to the higher flux 
density available from this magnetic material, it also provides a very 
high resistance to demagnetization. 

SILECTRON C, E, 0 AND DISTRIBUTED GAP CORES Precision-rolled 
Silectron strip in 1, 2, 4 and 12 mil thicknesses. They are supplied in 
a wide variety of shapes, and in sizes from a fraction of an ounce to 
several hundred pounds. In addition to standard transformer applica
tions, they may also be supplied for special applications such as 
saturable reactors, instrument transformers and pulse transformers. 

Distributed Gap Cores reduce watt loss by 30%, exciting current by 
70% and cost by 10% over conventional 12 mil C cores of the same 

. size and weight. Made of the best commercial grades of .012"grain
oriented silicon steel, cores are available in 36 basic sizes for power 
transformer and reactor applications. 

Over 1,000 stock cores are listed in the Arnold Silectron catalog. A 
wide selection of preferred sizes are stocked for immediate shipment. 

TAPE WOUND CORES OF HIGH PERMEABILITY MATERIALS Arnold 
tape wound cores are available made of Deltamax, 4-79 Mo-Permalloy, 
Supermalloy, Mumetal, 4750 Electrical Metal, Silectron, or the new 
rectangular-loop material, Supermendur. All except Supermendur cores 
are available in standard tape thicknesses of '/2, 1, 2,4 or 12-mils. 

Toroidal cores are made in 30 standard sizes with protective nylon 
or aluminum cases. Special sizes produced to individual requirements. 
Wide selection of Deltamax, Square Permalloy and Supermalloy type 
6T cores (aluminum cased, oil filled, heremetically sealed and epoxy 
coated) carried in stock for immediate shipment. 

BOBBIN CORES Arnold bobbin cores are available in a wide range of 
sizes, tape thicknesses, widths and number of wraps to suit the Ulti
mate use of the core in electronic computer assemblies. Magnetic 
materials usually employed are Deltamax and Square Permalloy in 
standard thicknesses of 1, 112, Y4 and Va mil. Bobbins are supplied in 
ceramic or stainless steel. .. 

MO-PERMALLOY POWDER CORES Available in a wide range of sizes, 
from .140" 00 to 5.218" 00. They are given various types of enamel 
and varnish finishes, some of which permit winding with heavy Formex 
insulated. wire without supplementary insulation over the core. 

These powder cores are supplied in standard permeabilities of 14, 
26, 60 and 125 Mu; high-permeability cores of 147,160,173,205,250, 
300 and 350 Mu are also available in all sizes. They provide constant 
permeability over a wide range of flux density, and in many cases may 
be furnished stabilized to provide essentially constant permeability 
over a specific temperature range. Preferred sizes carried in ware
house stock for immediate shipment. 

FOR YOUR PERMANENT MAGNET 

"1_& 1" __ It •. 
. .' I,l .... , .... 

, ",," '" 

Typical group of Arnold permanent magnetS, both cast and sintered types. 

Typical group of permanent magnet assemblies. 

Top to bottom: Tape wound cores, Sileclron C, E and a cores, and bobbin cores. 
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AND OTHER MAGNETIC MATERIAL REQUIREMENTS ... 
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Powder cores. 

Laminations of silicon and nickel·iron. 

e 
a 

Og 
Chemically etched parts. 

IRON POWDER CORES A wide selection of cores is available from 
simple cylinders to special cores of complicated design. The line in
cludes all standard types of threaded cores, cup, sleeve, slug and 
cylindrical insert cores as well as a series of iron powder toroids cor.
forming to the standard sizes adopted by the Metal Powder Industries. 

SOFT FERRITE CORES Arnold Soft Ferrite cores are available in a 
wide range of shapes and perrrieabilities. Threaded cores, slugs, 
toroids, beads, E, & U-shapes and pot cores are produced in many 
sizes from standard tooling. Permeabilities range from 40 to 200 for 
nickel zinc ferrite and 400 to 3000 for manganese zinc ferrite. Higher 
permeability materials are currently under development. 

MSS IRON POWDER CORES MSS powder cores have a very high elec
trical resistivity combined with a lower magnetostrictive noise than 
any other commercial iron powder even when cores are operated at 
saturation flux densities. They are moderately priced and are available 
in a wide range of sizes. 

LAMINATIONS AND FORMED PARTS Arnold produces a wide selec
tion of silicon-steel, nickel-iron and cobalt-iron laminations for motors 
and transformers. Thin-gauge laminations (1, 2 and 4-mil thicknesses) 
of high-permeability materials are' specialties. A complete line of trans
former cans and hardware is available, including MiI-T specification. 
Many sizes and types of magnetic shields are available or can be 
fabricated to your exact requirements from Mumetal and other shield
ing materials. Shielding materials are also available in bulk form, 
without annealing. 

PHOTO-CHEMICAL FABRICATION This technique provides a wide 
variety of stress-free, burr-free parts. It also provides economical 
fabricati'm where expensive tooling is not justified. A wide range of 
materialS is available for applications such as lead frames, recording 
head laminations, and other applications. 

PRECISION FOIL AND STRIP PRODUCTS Thin and Ultra-thin metals 
and alloys are custom processed in one of the newest and most 
modern rolling facilities in the world. Materials such as Aluminum, 
Brass, Copper, Magnetic Alloys, Stainless Steels and others are pro
duced to individual requirements of gage, width, hardness, flatness, 
grain size, edge and surface condition. 

VICALLOY Vicalloy is a carbon-free permanent magnet alloy contain
ing about 10% vanadium, 50% cobalt and the balance iron. 

Vicalloy may be fabricated in the form of castings, hot rolled bars 
and forgings, or cold rolled .strip, wire and tubing. After suitable heat 
treatment, the material is quite readily machinable. Vicalloy is avail
able on special order in bar, strip and thin tape for recording purposes. 

2V PERMENDUR A ferromagnetic alloy of cobalt, vanadium and iron 
that possesses high flux density saturation properties. Its magnetostric
tive properties are useful in many transducer applications. 

A NEW CUSTOMER SERVICE 
Ogallala Electronics, the newest Arnold division, offers a new 
service designed to meet special requirements for alnico and 
ceramic permanent magnet and ferrite customers. If you want 
fast delivery on prototype or production quantities, call today 
for complete information or costs estimates. Ogallala Electronics 
can offer you 

Close tolerance grinding and shaping 
All shapes and sizes 
Large inventory of stock parts for immediate. delivery 
Engineering assistance 
Competitive prices 

. Stringent quality control 
Call Howard Harrington, Ogallala Electronics, (308) 284-4093, 
or write to 601 West First St., P.O. Box 59, Ogallala, Nebraska 
69153. 

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 

WRITE FOR COMPLETE TECHNICAL DATA' 

See YELLOW SECTION for Local Offices, Phones 2755 
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Glass-to-metal PRECISION HERMETIC SEALS 

Custom designing to your individual requirements is our special 
skill. For information call your representative or write direct to 
Microwave Devices Division, The Bendix Corporation, Hurricane 
Road, Franklin, Indiana 46131. Phone 317/136-6136. 

Electronics 
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~FERRDNICS 
~ INCORPORATED 

TECHNICAL ACHIEVEMENTS 
iN FERRiTE MANUFACTURING 

We've put the whole pac!mge together .•• and you're the big gainer. Starting with the ra',fJ oxides through 
to the finished part, quality control is single sourced. Ferronics offers you TOTAL RESPONSIBILITY and 
TECHNICAL COMPETENCE. 

Want consistent performance in a toroid? Look to Ferronics 
for the answer to this question. We manufacture a complete 
line - made from a variety of ferrites. Ferronics insures uni
form performance from shipment to shipment through stringent 
quality control programs. 

If you have a special transformer problem ~ come to 
Ferronics, the problem solver. 

Our Ferronikit offers design 
engineers a variety of sizes 
and materials of ferrite tor
oids and shielding beads. The 
toroid kit contains one ma
terial in seven sizes . . . the 
bead kit has three materials 
in two sizes. Whether you're 
a design engineer or a hobby
ist these kits will interest you. 

Get rid of static and unwanted 
noise in your . circuits. Take a 
.look at the wide variety of ma
terials and shapes we've de
signed to help you solve these 
problems. Single and multi
hole beads and baluns are 
available for: RF shielding, 
signal isolation, noise suppres
sion, transient filtering, and 
transformers. 

If you're in the market for Glass or Epoxy bonded recording 
head pole pieces, Ferronics is the place to stop. These units, 
integral parts of recording head assemblies, are finding wide 
usage in drum and disc memory systems, and in video and 
telemetry recorders. 

Singl~ or dual gaps having track widths less than 3.5 mils 
and gap lengths less than 501£ inches are designed and manufac
tured to your specifications. 

Does your application require a special shape? 
Ferronics has the equipment and technological 
know-how to help solve your problem through cus
tom ferrite processing. If your application requires 
or can utilize a special pressed shape, consider the 
possibilities. It's an economical approach to uniform 
product performance. 

Need a special non-oriented ceramic 
magnet? Ferronics will design the shape 
you need especially to meet your re
quirements. We're not concerned with 
short or long runs because our advanced 
manufacturing capability offers flexibil
ity and ultimate cost reductions. 

Looking for precisioned machined ferrites 
or white ceramics? Ferronics can help you 
solve your problems. Pole pieces for record
ing head assemblies, U, E, and I cores and 
multi-track recording head cases are just a 
few of the products we are producing to your 
specifications. 

FERRONICS INCORPORATED • 66 NORTH MAIN STREET, FAIRPORT, NEW YORK 14450 f) (716) 377-6820 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2757 
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• PERMANENT MAGNETS 
Many GE permanent magnets are stocked and may be ordered by catalog number. Where a stocked magnet does not 
meet all the application's requirements, General Electric can design a maf(net that does. Engineering design assistance or 
information on stocked and special magnets is available on request. 

ALNICO MAGNETS 
• Radio and television speakers • Electron tube assemblies • Toys and novelties 
• Telephones • Motors 
• Refrigerator latches • Generators 

• Space vehicles and missiles 
• Controls 

In today's industries, Alnico is still the most widely 
used permanent magnet material, and the growing 
family of Alnico grades continues to find new and 
ever-increasing usage. 

This broad acceptance is the result of the wide 
range of magnetic properties obtainable with Alnico, 
the high degree of stability with respect to time and 
temperature, and the vast array of sizes and shapes 
that can be manufactured economically through 
General Electric's mass production methods. 

The Alnicos are precipitation-hardened alloys 
made by conventional casting or sintered powder 

. metallurgical techniques and a specialized heat 
treatment. Precise control of the various Alnico 
chemistries plus the heat treating process give the 
.material its well-known qualities of high magnetic 
induction and high resist(1nce to demagnetization. 

The family of GE Alnico permanent magnets in
cludes cast Alnico 3, 4, 5, 5DG, 5-7, 6, 8, 9, and 
sintered Alnico 2, 5, and 8. These various grades 
offer i:ndustry proven magnetic materials with a 
wide range of magnetic inductions and coercivities 
(resistance to demagnetization) in the exact shape 
and size required. : 

The versatility of Alnico, plus General Electric's 
advanced research and design and application engi· 
neering capabilities, continues to broaden the ac 
ceptance of these most widely used magnets. 

LODEX® MAGNETS 
• Hearing aids • Core meters • Miniature motors 

Lodex, the trade name of General Electric's recently 
developed magnet material, can be formed eco
nomically into precise close-tolerance shapes and 

• Speedometers • Reed switches • Timing motors 

small sizes for intricate applications. 
A product of GE research and development, Lodex 

production techniques eliminate form grinding or 
high-temperature treating. This new magnetic mate
rial, consisting of elongated single domain iron 
cobalt particles in the size of smoke particles 
uniformly dispersed in a lead matrix, is pressed 
or extruded (rather than cast or sintered) into its final 
shape. Such a manufacturing process makes it pos
sible to produce magnet shapes to extremely close 
physical and magnetic tolerances and to maintain 
close piece-to-piece magnetic uniformity. 

Since its introduction, the family of Lodex mag
nets has found widespread and growing usage 
among manufacturers requiring intricate, tight tol
erance shapes with a high degree of magnetic 
uniformity. Designers know that this physical and 
magnetic uniformity in their applications virtually 
eliminates the need for final testing of the end 
product and permits automation in the production 
proce!;ls. 
For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 

I 
~ .. 

GENERAL _ ELECTRIC 
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The INTER-TECHNICAL Group, Inc. P. O. BOX 23 
IRVINGTON-ON-HUDSON, N. Y.I0533 

TEL: 914-591·8822 
UNITED STATES AGENCY OF THE TELCON METALS GROUP OF COMPANIES TWX: 710·564-0802 

TELCON METALS LTD. 
is one of the largest manufacturers ~f 
nickel, iron and cobalt alloys for mag· 
netic applications. Their fully integrated 
facilities provide raw materials and fab· 
,icated components covering the whole 
range of commonly used soft magnetic 
materials. 
HIGH PERMEABILITY TOROIDS -
are available In all materials listed in 
the accompanying table in standard tape 
thickness. 
PHOTO·ETCH - high permeability alloys 
for recording and playback head lamina· 
tlons are available. " 

HIGH PERMEABILITY FOIL 

MAGNETIC SHIELDS UP TO 30" DIAMETER 
FOR CATHODE RAY TUBES & TRANSFORMERS 

An extensive range of standard shields are 
available for cathode ray tubes, transformers, chokes, photo multipliers, 
vibrators, high gain amplifiers and other applications. Special patterns 
also can be produced to meet individual requirements. Shieids are 
available either single or multilayer construction. Technical assistance 
available on your Shielding problems. 

TELFORM DEEP DRAWN COMPLEX SHAPES 

A NEW CONCEPT IN MAGNETIC SHIELD CONSTRUCTION 
Specially developed for quantity production of high efficiency complex 
shields, new TELFORM construction utilizes precision drawn segments 
to drastically reduce welded seams. The result is extra close fitting 
shields with improved shielding characteristics. This new technique is 
applicable for CRT tubes up to approximately 20" long. No premium 
charge even though dimensions, finish and appearance are far more 
uniform throughout batches than conventionally fabricated shields. 
Rapid delivery after initial tooling. Available in 80%, 50% and 36% 
nickel·iron alloys up to 0.10" thick. 

Extremely Competitive Prices on Custom Shields. 
Send for Illustrated Catalog and Ask for a Quotation. 

OTHER TELCON PRODUCTS 
• Thermostatic Bimetals • High Permeability Strip, Rod & Wire for Component 

• Glass to Metal Seal 

TELCON HIGH PERMABILITY SOFT MAGNETIC 
ALLOYS ANO FABRICATEO TOROIOS 

800/0 NICKEL 500/0 NICKEL OTHER ALLOYS ULTRAT~IN FOIL 

Round" Round SATMUMETAL As thin as 0.000125" in 
TELCON 79 RAOIOMETAL 50 PERMENDUR a wide range of mater· 
TELCON 40 SUPER RADIOMETAL PERMENDUR 24 ials including many of 
TELCON 60 HYRHO RADIOMETAL SUPERMENDUR those listed and others 
TELCON 100 VICALLOY includ,ing Beryllium cop· 

RADIOMETAL 36 
Square Square Magnetic Com pen· 

per. 

ORTHO HCR ALLOY sating Alloy 
TELCON 79 REMENDUR 

SURFACE PREPARED FOR CHEMICAL ETCHING 

TELMAG 
E, C and TOROI DAL II Grain oriented Silicon Steel Cores. 

II Made to EIA Spec. RS217 and trade 
specifications by our British asso· 
ciate TELCON MAGNETIC CORES LTD . 
. . . one of the largest manufacturers 
of grain oriented silicon steel com· 
ponents. 

Tape-wound cores 

o Available in all American standard 
or special sizes to American core 
numbers. Popular types available 
from New York warehouse for im· 
mediate delivery. 
II Sold at prices that help you solve 
your constantly rising cost level 
problem-due to the unique combin· 
ation of American material and one 
of the largest manufacturing facil· 
ities in the world. 
o Now also avaiiable "Circular t 
cores" for improved performance of 
3·phase transformers. Savings in 
Weight, larger window area, better 
cooling and magnetically balanced 
circuits offer broad advantages over 
conventional 3·phase cores. 
o Toroidal cores available in 2; 4, 6 
and 12/13 mil tape thickness. Cores 
can be supplied impregnated or edge 
bonded for improved rigidity. Also 
available gapped or cut. Prices are 
always calculated by weight; there 
is no need to accept catalog sizes if 
your design calls for a special size. 

"C" CORE COMPRESSED AIR BANDING 
TOOL by TELMAG 

Manufacturing rejects caused by vari· 
ations in banding of "c" transformer 

cores can now be eliminated. The new 
"c" core Compressed Air Banding 
Tool "provides consistent banding 
stresses in assembly·line operation . 

By making cores useful which were 
formerly rejected, the tool soon 

pays for itself. 

NiFe MAGNETIC LAMINATIONS FOR 
TRANSFORMERS & CHO~ES 
by Magnetic & Electrical Alloys Ltd .... one of the largest commercial 
manufacturers of high quality NiFe ailoy laminations in Europe. To find out the 
cost savings that M.E.A. can provide let us quote on your next requirement. 

For off·the·shelf delivery at the lowest qOantity 
prices, many std. laminations are stocked in 
the United States. 

SINGLE "E" LAMINATIONS TO REPLACE 
"EIt87" AND "EE24·25" 

TYPES IN 6 MIL AND 8 MIL 
An exclusive M.E.A. development that increases 
performance, reduces material cost, reduces 

labor cost. No modification of bobbin, 
clamps or other parts required, and 
when the final lamination has been in· 
serted Into the bobbin, the single "E" 
is practically self·clamping. End result 
Is a 500/0 saving in assembly cost. 
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Highest quality beryllium copper springs, micro-processed from 
100% laboratory-certified stock for superior performance. All 
standard products available from stock! 

Instrument Specialties precision springs are made from extra 
quality beryllium copper made to our specifications. * Every 
lot is tested to be sure that each lot meets these stringent 
specifications. The exact lot appropriate for the design and 
application of a particular spring is then selected to meet 
individual requirements. 

Springs are hardened in accordance with the individual reo 
quirements of each particular application to develop a bal· 
anced combination of precise tolerances, high yield strength, 
ductility, conductivity, stability and long life. Every step in 
the manufacturing process is controlled by experienced 
craftsmen using specially designed equipment and relying 

on over 30 years of experience in the production of the 
highest quality beryllium copper precision springs. 

* Beryllium copper used is Alloy No. 25, conforming to ASTM
B194 and Federal QQ·C·533a Alloy 172. 

COMPLETE ENGINEERING AND DESIGN SERVICE 

Instrument Specialties is recognized as the leader in the 
industry; our engineers are available at all times to assist you 
in solving your problems in the application of beryllium cop· 
per springs. Our extensive knowledge and long experience 
enable us to recommend better parts at lower costs. Proto
type quantities can be produced quickly and economically. 
Just can or write today, or contact any of our representatives. 

Micro-Processed Coil Springs 

Micro·processed helical compression springs for use as bal· 
ance weights, brush springs; clutch springs and many other 
applications. Fabricated from high·strength, heat-treatable 
beryllium copper and formed on specially designed coiling 
machines, 1/5 coil springs offer long life, uniformity and 
high stability. Two to ten times closer tolerances reduce ad
justing and testing after assembly. Pitch, length and number 
of coils are accurately controlled to meet exacting require
ments, and are subjected to exacting load tests. 

Strip Springs 

Micro·processed flat springs in easy·to·handle strip form are 
available for automated production, such as rapid positioning 
in plastic molds or other assemblies. Each length is handled
and positioned only once. Individual springs can be separated 
with finger pressure with no trace of burr. Soldering, welding, 
plating, tinning, riveting can be performed while the entire 
strip is intact. Tangling is eliminated. (Also available with 
CONTIPS® precious metal contacts and Selective Plating.) 

Finger contact shielding strips 

Micro·processed finger contact strip springs for grounding 
and shielding in high·frequency equipment and for forming 
large·diameter contact rings are offered in a wide variety of 
configurations. Various lengths to 16"; widths, contours and 
hole locations can be specified for many catalog items. Stand· 
ard finish is "bright finished" (tarnish resistant). A wide 
variety of electroplated finishes can be specified, depending 
on surface conditions. Finger contact strips are also avail· 
able with CONTIPS® precious metal contacts. 
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Sticky-Fingers® Self-Adhesive Shielding 

Sticky·Fingers®. a high·performance finger contact strip with 
its own self·adhesive. provides an extremely tight. instant 
bond to shield against RFI/EMI in all types of metal cabinets 
and electronic enclosures. !nstalled by simply peeling off 
protective paper backing and placing strip in position. Sticky· 
Fingers adhere instantly; bond permanently. Soldering or 
mechanical fastenings are completely eliminated. Sticky· 
Fingers' adhesive meets MIL Specs for salt spray. shock and 
humidity cycle tests. and is unaffected in temperature 
ral'1ges from -65 F to 160 F. Shielding effectiveness is 
greater. than 108 dB at 10 GHz. and 70 dB at 200 kHz 
magnetic. 
Sticky·Fingers are optionally supplied with a Magnefil® in· 
sert strip for even greater shielding at the magnetic end of 
the frequency spectrum. 

Micro-processed contact rings 

Precision micro·processed contact rings are offered in a wide 
variety of sizes and shapes and in standard finishes for tube 
cavities. tuning and shielding applications. Contact rings 
are supplied in diameters from O.l60"up. in male or female 
configurations. Almost any number of fingers can be speci· 
fied. Micro·processing assures precise uniformity to unusu· 
ally close tolerances. Contact rings are supplied in "bright 
finished" (tarnish resistant). A wide variety of electroplated 
finishes can be specified. depending on surface conditions. 
Contact rings can also be. supplied with CONTIPS® precious 
metal contacts which do not affect spring qualities. 

Custom Flat Springs and Stampings 

Instrument Specialties is equipped to supply custom machin· 
ing and heat treating to meet specialized customer reql,Jire· 
ments. 
Included are welded spring assemblies. riveted contact 
springs. inlaid or overlaid strip precision metal springs and 
other stampings. whether of a spring nature or not. 

Engineering design kits 

Instrument Specialties can supply 
design engineers with engineering 
design kits of selected beryllium 
copper spring samples for use in 
development work. Each kit con· 
tains a comprehensive assortment 
of beryllium copper springs. Each 
sample is selected and tagged for 
proper identification. Each design 
in the kit can be readily duplicated 
for prototype or production reo 
quirements. 

Kits are available as follows: 
Coil springs. 50 samples 

CAT. No. 97·44 ...... . .$15.00 
Finger contact strips. 34 samples 

CAT. NO. 97·272 .......... $25.00 • Write for Free Catalog Today! 

~1!!!!!J~!!~!f;So!!'1PANY.INC. 
Phone: 201·256·3500 TWX: 710-988-5732 

Contact rings. 36 samples 
CAT. NO. 97·273 .......... $15.00 

See YELLOW SECTION for Local Offices. Phones 2761 
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MillEN MAGNETIC SHIELDS MILLEN 
MU-METAL and/or NICOLOI annealed after fabrication. Stock shields or 

INDUSTRIAL custom-made. 

Typical of the MILLEN line of magnetic shields are. ELECTRONICS 
SHIELDS FOR CATHODE RAY TUBES MASTER DATA ~ 

CATALOG FACE NECK TYPICAL BOOK 
NUMBER DIAMETER DIAMETER LENGTH TUBE 
80801-C l'Y .. J3Y64 3'14 lEPI Comprehensive At 
80802-A 20/" 10/" 5'14 2BPI Coverage of 

I 80803-B 3.45 2 9'l'" 3KPI 
80805-F 6% 1% 13'l'" 5UPI MILLEN l 

PRODUCTS 

SHIELDS FOR MULTIPLIER PHOTOTUBES with 
l 

80801-B 1.500 1.500 3% lP21 Dimensional ~ 
80802-E 20/" 20/" 5'l'16 6810·A Drawings }.j 80803-J 3% 2% 4'l'i, 6363 
80805-M 51%2 2' 0/ .. 51!i1, 6364 Available to. 

SHIELDS FOR 
Industry Personnel ~ 

CHARGE STORAGE TUBES Qualified Engineers 
80803-L 3'l'16 3'l'i, 12'14 6499 Purchasing Agents 
80805-N 5% 3'14 14 6866 Design Draftsmen 

JAMES MILM~~F~E ® '~F~~: CO., INC. 
MALDEN, MASSACHUSETTS, D. S. A. 
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MAGNETIC SHIELDS FOR CATHODE RAY TUBES 
(INCHES) (INCHES) MIN. D.C. FIELD SOCKET 

FACE NECK TUBE CON· REDUCTION IN USE WITH SHIELD 
TUBE MILLEN DIAMETER DIAMETER LENGTH BASE ANODE TACT GUN AREA MILLEN BEZEL 
TYPES SHIELD INSIDE INSIDE (INCHES) CLAMP HOLE CUTOUT 2.5 Gauss 1.0 Gauss BEZEL # ASSEMBLY 

1CP- 8080l·A 1.38 1.38 2.75 NONE 0 0 335 ,290 80071 90091-A 
1EP- 80801·C 1.34 1.48 3.25 NONE 0 0 415 340 80071·B 80091-C 
2Ap· ,80802-0 2.19 1.56 5.25 1.37 0 0 425 400 80072 80092-0 
2BP- 80802·A 2.1.9 1.56 5.25, 1.47 0 0 425 400 80072·8 8069U-
3AP- 80803-8 3.45 2.00 9.44 1.64 0 0 500 450 80073 80093-8 
3ABP- 80803·K 3.45 3.45 8.75 NONE 2 0 4IJ5 375 80073·C 80093·K-1 
3ACP- 80803-E 3.45 2.37 7.94 2.25 1 0 500 450 80073-C 80093-E-1 
3AOP- 80803-H 3.45 2.50 8.44 1.50 1 1 425 400 80073·C 80093-H 
3AHP- 808Q3-MB 3.06 x 1.62 1.69 8.00 NONE 0 0 425 400 80173-8 80093-MB 
3AQP- 80803-0 3.45 1.75 7.62 1.50 0 0 425 400 80073 80093-0 
3ASP- 80809-MA 3.06 x 1.62 1.69 7.50 NONE 1 0 550 500 80173-8 80093-MA 
3AYP- 80803-M 3.06 x 1.62 1.69 7.50 NONE a 0 550 500 80173-B 80093-M 
3BP- 80803-C 3.45 2.37 7.94 2.25 0 0 425 400 80073-C 80093-C-1 
380P- 80803-M 3.06 x 1.62 1.69 7.50 NONE 0 0 550 500 80173-B 80093-M-2 
38GP- 80803-MA 3.06 x 1.62 1.69 7.50 NONE 1 0 550 500 80173-8 80093-MA-2 
38FP- 80803-R 3.45 1.25 12.13 1.50 1 0 500 435 80073-C 80093-R-1 
30P- 80803-C 3.45 2.37 7.94 2.25 0 0 425 400 80073 80093-C 
3FP7- 80803-E 3.45 2.37 7.94 2.25 1 0 500 450 80073 80093-E 
3GP- 80803-A 3.45 2,00 9.44 1.69 0 0 500 450 80073 80093-A 
3JP7- 80803-E 3.45 2.37 7.94 2.25 .1 0 500 450 80073-C 80093-E-1 
3KP- 80803cB 3.45 2.00 9.44 1.64 0 0 500 450 80073 80093-B 
3MP- 80803cF 3.45 1.75 6.44 1.50 0 0 425 400 80073 80093-F 
3RP- 80803-0 3.45 1.75 7.62 1.50 0 0 425 400 80073 80093-D 
3SP- 80803-M 3.06 x 1.62 1.69 7.50 NONE 0 0 550 500 80173-B 
3WP- 80803-G 3.45 1.75 9.44 1.50 0 0 550 500 80073-C 80093-G-1 
3XP- 80803-M 3.06 x 1.62 1.69 7.50 NONE 0 0 550 500 80173-B 80093-:-M--

3YP- 80803-MC 3.06 x 1.62 1.69 5.75 ' NONE 0 0 550 500 80173-8 80093-MC 
S.C.3042 80805-A 6.12 1.87 15.50 1.69 0 '0 ,550 500 80075-M 80095-A-2 
S.C.3093 80805-K 6.12 2.50 15.75 2.25 (} 1 425 400 80075-C 80095-K 
S.C.3377 80803-S 3.6 x 3.6 2.00 12.13 NONE 1 l 550 500 80174-A NONE 
S.C.35En 80805-U 4.37 x 6.37 4.37 18.25 NONE 1 0 550 500 NONE NONE 
4KP- 80804-A 3.6 x 3.6 1.56 9.69 1.47 0 0 550 500 NONE NONE 
4MP- !l0803-U 3.6 x 3.6 2.00 12.13 NONE 1 1 550 500 80174-A 80093-U 
5A8P- 80805-H 6.12 2.50 15.00 2.25 1 0 600 540 80075-8 80095-H 
5AOP- 80805-H 6.12 2.50 15.00 2.25 1 0 600 540 80075-B 80095-H 
5AFP- 80865-0 5.50 4.50 16.00 NONE 3 2 500 460 80075-B 80095-0 
5AGP- 80805-J 6.12 2.50 16.38 2.25 1 1 550 500 80075-8 80095-J 
5i\~fp- 80805-W 5.13 2.38 7.25 1.50 1 2 500 450 80075 NONE 
5AM'P- 80805-K 6.12 2.50 15.75 2.25 0 1 550 500 80075-8 8009S-K 
SAQP- 80805-H 6.12 2.50 15.00 2.25 1 0 600 S40 80075-8 8009S-H 
5ATP- 80805-K 6.12 2.50 lS.7S 2.2S 0 1 550 500 80075-B 8009S-K 
5AUP- '8080S-Y '6.12 6.12 11.00 NONE 1 0 3S0 330 80075-B NONE 
5AWP- 80805-C 5.50 2.69 lS.00 NONE 2 1 600 S40 80075-B 8009S-C 
5AXP- 80805-Y 6.12 6.12 11.00 NONE 1 0 350 330 80075-B NONE 
SBOP- 8080S-C S.50 2.69 lS.00 NONE 2 1 600 540 80075-B 8009S-C 
58FP- 80805-Y 6.12 6.12 11.00 NONE 1 0 350 330 80075-8 NONE 
S8GP- '80805-V 6.13 2.50 16.38 2.25 1 1 600 540 80075-8 8009S-V 
S8HP- 8008S-A 5.44 2.38 16.00 2.25 1 1 !i00 540 80075-B 8009S-A4 
5BNP- 8080S-Y 6.12 6.12 11.00 NONE 1 0 3S0 330 80075 NONE 
5BTP- 80805-33-8 5.63 2.63 1O.S0 NONE 1 0 S50 500 80075-B NONE 
SCP- 8080S-B 6.12 2.50 lS.S0 2.2S 1 0 600 S40 80075 8009S-B 
SCAP- 8008S-A 5.44 2.38 16.00 2.25 1 1 600 540 80075-J 8009S-A4 
SC8P- 8008S-B S.44 2.38 18.2S 2.25 1 1 600 S40 80075-J 8009S-BS 
SCEP- 8080S-Y 6.12 6.12 11.00 NONE 1 0 3S0 330 80075-8 NONE 
SCKP- 8080S--Y 6.12 6.12 11.00 NONE 1 0 3S0 330 80075-8 NONE 
SOWP- 8008S-C 5.44 2.38 18.S0 2.2S 1 1 600 S40 80075-J 8009S-C4 
50YP- 8080S-W 5.13 2.38 7.25 1.50 1 2 500 4S0 8007S-8 NONE 
5FP- 80805-Y 6.12 6.12 11.00 NONE 1 0 350 330 80075-B NONE 
SGP- 80805-A 6.12 1.87 15.50 1.69 0 0 550 SOO 80075 8009S-A 
5HP- 80805-A 6.12 1.87 15.50 1.69 0 0 5S0 SOO 8007S 8009S-A 
SJP- 80805-G 6.12 1.87 14.25 1.69 1 4 600 540 80075 8009S-G 
SLP- 8080S-E 6.12 1.87 14.56 1.62 1 0 600 540 80075 80095-E 
5MP- 8080S-F 6.12 1.87 13.44 1.S0 0 0 600 540 80075' 80095-F 
SNP- 80805-A 6.12 1.87 lS.50 1.69 0 0 5S0 SOO 80075 B009S-A 
SRP- 8080S-C 5.50 2.69 15.00 NONE 2 1 600 540 8007S-B 8009S-C 
5SP- 80805-0 5.50 4.50 16.00 NONE 3 2 500 450 8007S-B 80095-0 
SUP- 80ii05-F 6.12 1.87 13.44 1.50 0 0 600 540 80075 8009S-F 
5WP- 80805-Y 6.12 6.12 11.00 NONE 1 0 350 330 80075-8 NONE 
5XP- 80B05-C 5.50 2.69 lS.00---r;rONE 2 1 600 540 80075-B 80095-:C-
SYP- 80805-J 6.12 2.50 16.38 2.25 1 1 550 500 80075-B 9009S-J 

eem/1971 2763 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

PERFECTION MICA COMPANY 
MAIN OFFICE & PLANT 

740 THOMAS DRIVE, BENSENVILLE, ILLINOIS 60106 / (312) 766-7800 / TWX (910) 256-4815 

CALIFORNIA FACILITY 
1325 EAST ESTHER ST., LONG BEACH, CALIFORNIA 90813 / LONG BEACH 591-5638 / LOS ANGELES 775-8079 / TWX (910) 341-7277 

Research through Production for all your magnetic shielding needs 

Magnetic Shield Division has the total magnetic 
shielding capability to assist you in solving any 
shielding problem. 80% of current shield designs 

originated with MSD and this design and engineer
ing experience is available to you for research, plan
ning and fabrication. 

FABRICATION 
Netic and Co·Netic Magne
tic Shields can be fabri
cated in any size, shape 
and quantity, from a mini
ature tube to a shielded 
room. 

SHEET 
STOCK 

For fabrication in your plant 
or ours. Low cost shield
ing solutions are provided 
by fully hydrogen annealed 
Perfection Annealed stock 
which normally requires no 
further heat treatment. 

Netic and Co-Netic Foils 
are ideal for prototype eval
uation and production ap
plications. Available in both 
plain and adhesive backing, 
they can be easily shaped 
in minutes to fit your needs. 

TAPE 
PRESERVER 
CONTAINERS 

Used world-wide to protect 
against loss of valuable 
tape data. Round and rec
tangular portable units in
clude the new, smartly 
designed "Executive." 
Stacked, sectionalized units 
for permanent storage are 
also available. 

TECHNICAL 
ASSISTANCE 

The concentration of design 
experience and engineering 
knowledge that has pro· 
vided over 80% of the mag
netic shield designs now in 
use is yours to assist you 
in solving an engineering, 
R&D or production prob
lem. Phone (312) 766-7800. 

FAST, CONVENIENT DELIVERY. Some items from stock. Fabricated items 3-4 weeks. 
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PERFECTION MICA COMPANY 
MAIN OFFICE & PLANT 

740 THOMAS DRIVE, BENSENVILLE, ILLINOIS 60106 1 (312) 766-7800 1 TWX (910) 256-4815 

CALIFORNIA FACILITY 
1325 EAST ESTHER ST., LONG BEACH, CALIFORNIA 90813 1 LONG BEACH 591-5638 1 LOS ANGELES 775-8079 1 TWX (910) 341-7277 

Netic & Co-Netic Alloys 
STOCKING GUIDE 
NETIC, CO-NETIC - Netic is basically used in fields of high intensity because 
this shielding alloy will not saturate easily, but it will achieve only medium 
attenuation. CO-NETIC is basically used in fields of low intensity in order to 
utilize its high attenuation characteristics. When to use NETIC, CO-NETIC, 
or combination depends on the attenuation required, and the magnitude and 
type of field to be shielded against. 

PHYSICAL DATA ON SHIELDING ALLOYS 
(STRESS ANNEALED CONDITION) 

CO-NETIC AA NETIC S3·6 
Density .(gramsl cm3) 

Coefficient of expansion 
8.21 

12.42 X 10-6 

57.1 

7.8 

Per Degree C. (20° 1100°) 
Tensile strength (lbs/in2 x 103) 

Yield point (lbs/in2 x 103) 

Hardness-Rockwell B 
28.5 

13.10 X 10-6 

40.0-45.0 
28.0 NETIC S3-6 ALLOY SHEET 

Modulus of elasticity (lbs/in2 x 106) 

Melting point (OF) 
Shear point x (103 PSI) 
Elongation' (2" sec.) 
Thermal conductivity (cal/sec/cm 2/cm/OC) 

at 20°C 
at 100°C 

Tolerance on thickness 

CO-NETIC AA ALLOY STRESS 
ANNEALED SHEET* 

Maximum Number 
Thickness Width Sheet Per Crate Thickness Width 

.014" 30" 20 .040" 30/1 

.020" 30/1 18 .050/1 30/1 
.025/1 '30/1 14 .062/1 30" 
.031" 30/1 12 .095/1 30/1 

60/75 
22.50 
2680 
42.75 
35% 

.138 

.134 
±.004 

Maximum Number 
Sheet Per Crate 

8 
8 
6 
4 

'Stress Annealed for Ease of FabricatIon. Must be Final Annealed for 
Maximum Attenuation Characteristics. 

Foil 

20/40 
29.5 
2775 
35.0 

.126 

.126 
±.004 

Thickness 
,014/1 
.020/1 
.025/1 
.031/1 
.049/1 
,062/1 
.095/1 

Maximum Numbar 
Width Sheet Per Crate 
30" 20 
30" 18 
30/1 14 
30/1 12 
30" 8 
30/1 6 
30/1 4 

Stock ShIpped Same Day As Ordered 

CO-NETIC AA ALLOY PERFECTION 
ANNEAI.ED SHEET** 

Maximum Number Maximum Number 
Thickness Width Sheet Per Crate Thickness Width Sheet Per Crate 

.014" 30" 20 .031/1 30/1 12 

.020" 30/1 18 .040/1 ,30/1 8 

.025/1 30/1 14 .050/1 30/1 8 

"Perfectlon Annealed Stock Has Been Fully Hydrogen Annealed. 
No Further Annealing Necessary for Prototype and Production 
Fabrication If Severe Forming and Drawing Is Not Involved. 

Stock Shipped Same Day As Ordered 

CO-NETIC AA 
PERFECTION 
ANNEALED FOIL 

Maximum 
Length 

Per Carton 
Thickness Width In Feet 

.010" 15/1 100 

.010/1 15/1 50 
.010/1 4" 100 
.010/1 4/1 50 

No Backing - Shipped Same Day As Ordered. 

Adhesive Backed-Shipped Within One (1) Week After Ordered. 

Thickness Tolerance ±.001". 

NETIC PERFECTION 
ANNEALED FOIL 

_006/1 
.006/1 
.006" 

15/1 100 
15/1 50 

4/1 100 

Both CO-NETIC AA and NETIC Foils Can Be Slit to Any Desired 
Width with or without Backing. Shipped One (1) to Two (2)
Weeks After Order. 

All foil has been Perfection Annealed for maximum attenuation. 
No further heat treating is necessary to maintain optimum . 

.. shielding param,eters_ 

Thickness 
.004/1 
.004" 
.004/1 
.004" 

Maximum Length 
Width Per Carton In Feet 
15" 100 
15/1 50 
4" 100 
4" 50 

eem/1971 See YELLOW SECTION for Local Office~, Phones 

.006" 4/1 50 

.004/1 15/1 100 

.004" 15/1 50 

.004" 4/1 100 

.004/1 4/1 50 

.002" 4/1 100 

.002/1 4/1 50 
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Thermotech ® 

"Where new ideas take shape in plastics" 

People 
makethe 
difference at 
THERMOTECH 
In Precision ..• The Thermotech difference starts 
at the beginning of every job with a thoughtful, 
all-the-way-through analysis of your parts require
ments by d~signers, production estimators and 
make-ready engineers. And that difference carries 
through to tough-minded quality control people 
being very hard to please, before, during and after 
production runs. We care. And because we do, you 
get parts that always perform to spec, all the time, 
flawlessly. 

In Productivity ..• No other single-source supplier 
offers you Thermotech's kind of production strength: 
A whole generation of dedicated pioneering in 
methods, materials and designs, backed up by an 
array of sophisticated test equipment and special
ized presses unmatched in the ind'ustry. All now 
housed in 130,000 sq. ft. of modern, environmental
controlled facilities which give our Molding Group 
people the ultimate in service resources. 

In Performance •.. Whatever the parts requirement, 
from micro specialization to stock inventory item ... 
and whether the run is a few hundred or in the 
millions ... Thermotech leads the industry in on
time delivery, low rejection rates and cost reduc
tion. Short Interval Scheduling gives us unique 
control over all the variables in a production run, 
enables us to keep in constant touch with your 
order, keep it on target, ~n time. 

, The net, net: Our growing list of customers through
out the world is a positive response to Thermotech's 
ability to innovate better product, better service, 
better value. It's good to know that there's one 
company with the ability to come up with better 
answers than your questions - regardless of your 
needs. 
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SEC. 2500 • FABRICATED MECHANICAL PARTS 

FLANGE DESIGNS 

• 
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ROUND CORE STOCK BOBBINS 

R--------- T$-' 
---------~-- J +, 

I'-- L ------'I d 

2-314 .184 
2·2261 .170 
2-135 .180 
2·367 .132 
2-421 .330 
2·403 .280 
2-290 .098 .280 .370 
2-2361 .099 .328 .581 
2-354 .104 .197 .650 
2-289 .110 .230 .140 
2-1491 .110 .290 .360 
2-436 .110 . 290 .800 
2-399 .110 .130 
2-1251 .1131 .280 .435 

3 ribs 
2·125A .113 .280 .435 
2·401 .114 .290 .390 
2·297 .120 .345 .750 
2-402 .120 .396 .406 
2·402A .120 .396 .406 
2-271* .125 .285 .300 
2-2721 .125 .342 .300 
2·201 .125 .342 .540 
2-156* .125 .430 .627 
2-473 .125 .355 .490 

2-207* .128 .496 .352 
2·281 .130 .230 .770 
2-282 .130 .300 .770 
2·482 .130 .388 .390 
2-164 .135 .360 .255 
2·383 .136 .250 .126 

.138 .375 .875 

.138 .375 .875 
2-441 .140 .593 .820 
2-463 .147 .875 .430 
,2-2381 .150 .496 .386 
2-247 .152 . 950 

2·2871 .155 
2-410 .157 
2-480 .166 
2-496 .167 

2-427 .180 .530 
2-392 .188 .495 
2-232 .190 .405 .620 
2-301 .190 .495 .453 
2-432 .190 .650 .333 
2-418 .191 .750 .505 
2-420 .192 .500 .350 
2-475 .192 .500 .360 
2-409 .193 .650 .345 
2-318 .194 .418 .125 
2-140 .195 .500 .436 
2-458 .195 .420 .533 
2-459 .195 .420 .399 
2-313 .200 .538 x .538 .625 
2-245 .203 .830 .345 
2-425 .205 .375 .430 
2-179 .218 .625 1.090 
2-340 .218 .808 .503 
2-151 .220 .625 .950 

2768 PAGES: 

N NYLON 
GN NYLON 

GLASS REINFORCED 

D DELRIN 

NL NYLATRON 

.012 T-T N 

.0lO WoW N/NG 

.012 W·W N 

.020 W·W N 

.015 W·W N/GN 

.015 WOW GN 

.015 W·W GN 

.015 WoW N 

.012 WoW GN 

.012 HH-KKK N 

.020 WoW N 

.018 y-y GN 

.015 W·W 

.014 W·W N 

.014 WoW N 

.021 W·W GN 

.015 WoW N 

.025 W·W N 

.025 W-VVV N 
.015/.020 WoW N 
.015/.020 WoW N 
.020/.015 WoW N 

.020 WoW NiGN 

.015 W-HHH N 

.018 WoW N 

.014 WOw N/GN 

.014 WoW N/GN 
.028 WoW N 
.018 W-GGG N 
.014 WoW N 
.030 W·y N 
.030 W·T N 
.032 W·W N 
.035 W-LLL P.P/N 
.017 W·W N 
.075 I-I N 
.012 WoW 
.010 WoW N 
.033 GGG-W GN 
.033 T-W GN 

.020/.045 to .065 tO~~-O~~ N 
.029 WoW N 
.030 WoW N 
.018 W·LLL N 
.032 W-UUU N/NG 
.030 WoW N 
.030 WoW N 
.018 w·ce N 
.026 WoW N 
.020 W-Y N 
.015 WoW N 
.011 W-Y N 
.011 W-Y N 
.025 I-E N 
.025 WoW N 

.020/.030 WoW N 
.020/.025 to .040t 000-000 NL 

.030/.020 000·000 N 
.020/.025 to 

P POLYCARBONATE (LEXANI 

PP POLYPROPYLENE 

FL FLUOROCARBON 

.592 

.495 

.750 

.618 
.725 
.525 
.500 

1.000 
.430 

1.000 
1.000 

.870 
.305 .625 
.310 .510 
.312 .875 
.315 .875 
.315 .875 
.315 .875 

2·181 .315 .875 
2·4ll .316 .750 
2·144 .316 .875 
2-320 .316 .875 
2-118 .316 .875 
2-187 .316 1.155 
2-363 .320 .725 
2-235* .320 .750 
2-431 .320 .755 
2-296 .320 .875 
2-296A .320 .875 
2-248 .320 .935 
2-445 .320 .725 
2-444 .322 .535 
2-446 .322 .535 
2·273 .325 .456 

.325 .502 

2·492 .325 .675 dia. 
.681 SQ . 

2·193* .328 .812 
2-422 .330 .720 
2·1651 .333 .859 x 
2-130* .370 .872 ' 
2-178 .375 .635 
2-426 .375 .718 
2-115* .376 .656 
2-120 .376 1.000 
2-486 .377 .997 
2-429 .660 1.362 
2-495 .380 .937 
2-360 .380 .962 
2-126 .380 1.000 
2-395 .380 1.125 
2-167 .382 .677 
2·618 .385 .938 

.938 
2-319 .385 .980 
2·143 .385 1.125 

2-199* .385 1.125 
2·127 .388 1.000 
2·366 .390 .900 
2·353 .408 1.000 
2-380 .420 1.050 

Send prints or samples for prompt. competitive price or quotation 

.990 

.812 

.980 

.980 

.685 

.692 

.375 

.562 

.575 

.600 

.650 

.700 
1.187 
.590 
.595 
.690 
.500 
.850 
.562 

1.337 
.590 
.590 
.535 

1.000 
.276 
.428 

1.163 
1.163 

.703 

1.250 

1.030 
1.176 
.982 
.135 
.937 
.968 
.968 

1.000 
.380 
.9~5 

1.100 
.620 
.562 
.310 
.710 
.710 
.605 ' 

1.093 
.995 
.812 

1.187 
.255 
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• When two dimensions are given 
the first is the core thickness 
and the second is the th ickness 
of the flange. 

t Tapered flanges. 

* Allow 3 to 4 weeks deliverv. 

W-LL NL 
W·LLL N 
W·W GN 
WoW N 
WoW N 

.031 WoW N 

.025 WoW N 

.024 w·ec N 

.020 W·Y N 
.030 l-W N 
.030 YoW N 
.030 . WoW N 
.020 N 
.015 W-1I1 DIN 
.030 W·W N 
.035 to WOW N 
.035 W-MM N/GN 
.032 W-MM N/GN 

.035 W-MM N/GN 

.022 WOW GN 

.035 W·W N/GN 

.027 WoW N 

.035 WoW N/GN 

.031 W·HHH N 

.030 II-III GN 

.022 WoW N/FL 

.050 W-TTl N-GN 

.025 W·X N 

.025 X·T N 

.027 WoW N/GN 

.062 W-IRR N 

.015 W·III NL 

.015 W·1I1 NL 

.015 WOw N/GN 

.015 W,W N/GN 

.027 W-I N 

.040/.047 W·W N/GN 
.032 E-E GN 

.045/.057 1·1 N 
.025 WoW N 
.0lO W N 
.025 W-CC N 
.035 WoW N/FL 
.032 BB-W N 
.038 T-W N, 

.060/.030 WoW D 
.015 WoW GN 

.020/.030 W-Y GN 
.024 WoW N 
.030 WoW N 
.025 WoW N/GN 
.034 WoW N 
.034 WoW N 
.028 WoW N 

.031/.047 W-HH N 
.035 HHH-HHH N 
.027 WoW N 
.030 WoW GN 

.036/.047 WoW LUMARITH 
WoW D 
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ROUND CORE STOCK BOBBINS 

R--------- T$' --------:- J[' +~ 
r-L---1 d 

N NVLON 
GN NYLON 

GLASS REINFORCED 
o DELRIN 
NL NVLATRON 

P POLVCARBONATE (LEXANI 
PP POLYPROPYLENE. 

FL FLUOROCARBON 

, When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

t Tapered flanges. 
tAllow 3 to 4 weeks delivery. 

Flange 
Design: 

.. ~:~~ 

Matiiri~nM 
2·44l\ .560 1.400 .325 .030 W·W 

WoW 
W-FFF 
WoW 

WoW 

V-y 

N 
N 
N 

N 

N 

N 

2-430 
2-244* 
2-469 
2-222* 

2-498 
2-456 
2-457 
2-237 

.430 

.435 

.463 

.500 

.507 

.510 

.510 

.516 
2-330 .518 

.755 

.725 

.738 

.935 

.938 

.964 

.964 
1.500 
1.303 

.650 

.650 

.730 

.942 

.735 

.520 
1.093 
1.063 

.015 

.020 

.015 

.030 

.031 

.020 

.020 

.040 

.042 

WOW 
W-III 
W-1I1 
w-lil 
WOw 
W-1I1 
W-1I1 
WoW 
WoW 

N-GN-NL 
N/GN 

NL 
N/GN 

GN 
NL 
NL 
N 

GN 

2-176 .572 
2-195* .600 
2-451 .630 
2-122 .637 
2-357 _ .635 

2-376 .660 

2-372 .765 

2-228* .795 

2-286* .967 
2-262 1.614 

1.406 
1.525 

1.4~0 

1.375 
.990 

1.213 
1.750 

1.645 
1.985 
2.375 

1.750 
1.810 

.440 

.490 

.620 

.910 

1.562 
1.344 
2.040 

.600 

R~CT ANGULAR STACKS - STOCK BOBBINS 

3-136 .100 
3-337 .100 
3-145 .100 

3-145A .100 
3·145B .100 

eem /1971 

.012 

.015 

.014 

.015 

.015 

.025 

.015 

.020 

.015 

.016 

.010 

.032 

.012 

.012 

.012 

N NVLON 
GN NVLON 

GLASS REINFORCED 
o DELRIN 
NL NVLATRON 

F-F 
F-F 

I-I 
H-I 
I-I 

G-H 
H:H 
I-I 

Microsyl Core 
Microsyl Core 

GN Microsyl Core 
GN 

N 
GN 
N Microsyl Core 
N 

GN 
N 

N 
I-I N 
1-0 GN 

N 
I-I N 

II-II N 

I-I N 
.020/ .012 I-I N 

.012 F-F N 

.015 I-I N EE 30-31 %i' Stack 

.012 1-8 N EE 30-31 %i' Stack 

.015 I-I N/GN EE 30-31 ~" Stack 

.015 

.015 
I-Q 
Q-Q 

N EE 30-31 ~" Stack 
N EE 30-31 ~" Stack 

P POLVCARBONATE (LEXANI 
. PP POLYPROPYLENE 

FL FLUOROCARBON 

Custom Coil Forms Molded in Thermoplastic, Thermosets and Fluorocaillons 

See YELLOW SECTION for Local Offices, Pholles 

.060 

.065 

.030 

.032 

.032 

.025/ .030 

.042 

.020 

.080 

.050 

W-CC 
WoW 

W-MMM 
W-JJJ 
WOW 

D 
GN 

NL 

N 
N 

.012 

.020 

.012 

.018 

.015 

.012 

.012 

.025 

.032 

.030 

.020 

• When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

t Tapered flanges. 
j Allow 3 to 4 weeks delivery. 

H-H N/GN EI-187 "',', Stack 
I-I N 

N/GN Microsyl K."x .742 
Stack 

F-F N 
I-I N EI-094l!4" Stack· 

I-I 
I-G 

I-I 
I-I 
I-I 
I-I 

N" 
N Microsyl Core 
N 
D 

GN 
N 

.018 I-I GN 
N 

GN 
.031 I-I 

.013/.022 I-I 
.020 H-H N EE 28-29 ~." Stack 
.020 I-I N 

.020/.030 I-F N 

xx-xx N .012 
.020 
.037 

.021 

.032 

.018 

.020 

I-J! N/GN EE 28-29 114" Stack 

1-0 

I-I N 
I-E N 

H-H 
I-F 

N 

N 
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RECT ANGULAR STACKS - STOCK BOBBINS 
l..R------T~-----~ ~re f I + I "..- :------ 1 L!: __ ___ 1 

f"-- ~ -----1 R ~ . 
·H 

3-291 
3-327 
3-450 
3-128* 
3-295* 

3-333 
3-465 
3·241 .190 
3-204* .192 .255 
3-332 .194 .256 
3-246 .197 .225 

3-258 .H17 .275 
3-307 .197 .571 
3-173 .198 .258 
3-250 .200 .263 
3-134 .200 .263 .558 .597 .427 
3-134A .200 .263 .558 .597 .427 

3-1348 .200 .263 .558 .597 .427 
3-191 .200 .296 .535 .670 .420 
3-191A .200 .296 .535 .670 .420 
3-191C .200 .296 .535 .670 .420 
3-138 .200 .355 .535 .695 .425 
3-338 .200 .355 _535 .695 .425 

3-298* .200 .355 
3-306 .200 .385 
3-283 .200 .385 
3-283A .385 
3-2838 .200 .385 

. 3-325 .200 .760 

3-619 .201 .385 
3-274* .207 .406 

.656· 

.425 

.425 

.425 

N NYLON 
GN NYLON 

GLASS REINFORCED 
o DELRIN 
NL NYLATRON 

.014 I-RR 

.025 0-0 

.025 I-A 
.032/ .025 DD-EE 

.015 I-EEE 

.062 H-H 

.020 

.020 

.030 

.015 

H-KK 
H-H 
I-I 
I-I 

.020 I-I 

.020 

.020 
.017/.021 I-I 

.025 I-I N 
0-0 
0-1 

N EI-187 114" Stack 

.028 

.025 

.025 

.020 

.022 

.020 

.025 

.030 

.025 

.025 

.025 

,010 
.030 

N EI-187 114" Stack 

FF-FF N EI-187 '14" Stack 
I-L N 
0-0 N 
I-I N 
I-I N EI-187 %," Stack 

1~," Stack 

I-I 
NN-NN "hi" Stack 

I-I 
0-0 
D-D 

QQ-QQ AM-6 

3-358 .228 .256 
3-284 .250 .390 

.500 .020/ 
.030 

H-H 
I-I 

3-391 .258 .383 
3-322 .260 .450 

3-322A .260 .450 
3-224 .260 .385 
3-224A .260 .385 
3-414 .260 .508 
3-166 .260 .510 

3-22U .260 .513 

.026 I-I 
.675 .025 I-SS 

.675 .025 I-I 

.706 .032 Q-Q 

.706 .032 M-M 
.. 030 I-I 

.020/.025 
to .045t 

1.170 .028/.035 
to .068t 

N 
N 1314 W Lamination 

N 1314 W Lamination 
N 
N 
N 
NL Arnold AH 40 

"G" Core 
N Arnold AH 40 

"G" Core 

P POLYCARBONATE (LEXANI 
PP POLYPROPYLENE 

FL FLUOROCARBON 

3-227 
3-227A 
3-116* 
3-485 

.327 
3-481 .332 
3-417 .335 

3-119 .348 

3·490 .382 
3-393 .385 
3·1m .390 
3-341 .435 
3-616 .444 
3-616A .444 

3-242* .448 
3-192* .453 
3-231 .453 
3-428 .500 
3-355 
3-355A 

3-163 
3~478 

3-413 
3-442 

3-329 

3-225A 

3-104* 
3-400 

3-396 

3-397 

Send prints or samples for prompt, competitive price or quotation 

.040 

.040 

.040 

.030 

.030 
.020 
.033 
.030 

.030 

.030 

.022 

.030 

.028 

.028 

.035 

.062 

.062 

.032 

.031 
',.038 
.032 
.030 
.032 

.055 

.050 

.030 

.032 

.032 

• When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

t Tapered flanges. 

* Allow 3 to 4 weeks delivery. 

1-1-1 
I-I 

D-D 
I-S 
H·H 

I-I 
Q-Q 
I-I 
I-KK 

00-00 

1·1 
1-1 

I·SSS 

I-I 

I-B 
I-I 
1-1 
I-I 

H-H 
H-H 

I-L 
H-H N 
H N 
I-I N/GN 

NN-NN N 
I-M N 

KK·KK N 
I-I 1'1 

I-I 

I-L 
I-I 

N/GN 

I-TT GN 

I-I GN 

I-I GN 

F440 

21 Mo" Stack 
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:"'"" (612) 938-161( 

REED SWITCHES- STOCK BOBBINS 

T PniO,' ---iT~ 
-*--~~l=~ 

J...a1 I-- L --I 

8-251 
8-437 
8-439 
8-438 
8-440 
8-489 

8-352 
8-347 
8-345 

.102 
.110 
.110 
.110 
.110 
.125 

.130 

.130 

.130 

.506 

.240 

.460 

.350 

.680 

.390 

.505 

.505 

.505 

.312 
.290 
.290 
.290 
.290 
.344 

.420 

.500 

.500 

.719 .656 
.420 .800 
.640 .800 
.530 .800 
.860 .800 
.687 .813 

.800 .875 

.875 .687 

.875 1.405 

N NYLON 
GN NYLON 

GLASS REINFORCED 
D DELRIN 
NL NYLATRON 
P POLYCARBONATE (LEXAN) 
P P POLYPROPYLENE 

.017 ppp-ppp 

.018 QQQ-QQQ 

.018 QQQ-QQQ 

.018 QQQ-QQQ 

.018 QQQ-QQQ 

.020 ppp-ppp 

.030 PPP-QQQ 
.015/.030 PPP-PPP 
.015/.030 PPP-PPP 

H 
GN 
GN 
GN 
GN 
Poly 

N 
NIGH 
NIGH 

8-350 .130 .505 

8-349 .130 .505 

8-472 .130 .260 

8-419 .194 .382 

8-348 .194 .382 

8-351 .220 .450 

8-346 .255 .755 

8-466 .228 .708 

POT CORE - STOCK BOBBINS 

RFi~ ---- ----- T~, ----- --~- 1 + . 

I'---L ---1 .A 

D 
.014 D 

H 

6-611 .242 .450 DIN 
6-600 .242 .450 DIN 

6-601 .243 .450 .019 DIN 
6-603 .305 .578 .018 DIN 
6-604 . 305 .578 .018 DIN 
6-602 .305 .579 .019 DIN 
6-605 .374 .699 .019 DIN 
6-606 .377 .697 .018 DIN 

6-607 .378 .700 .018 DIN 
6-160 .449 .705 .027 D 

N NYLON 

GN NYLON 
GLASS REINFORCED 

D DELRIN 

NL NYLATRON 

P POLYCARBONATE (LEXAN) 

PP POLYPROPYLENE 

Fits pot cores manufactured by 
Ferroxcube 
Siemans 
Indiana General 
Magnetics, Inc. 

6-162 .449 .705 

6-609 .458 .824 

6-608 .460 .831 

6-157 .461 .831 

6-610 .539 .972 

6-158 .539 .980 

6-159 .649 1.142 

.550 .927 .875 

.650 1.000 .875 

.230 .360 .770 

.475 .662 1.062 

.688 .875 1.062 

.590 .810 1.437 

.875 1.375 .687 

.525 1.000 1.375 

.020 D 

.024 DIN 

.024 DIN 

.025 D 

.024 DIN 

.035 D 

.035 D 

.035 D 

SAMPLING IS SUGGESTED TD ASSURE PROPER SELECTION 

Custom Coil Forms Molded in Thermoplastic, Thermosets and Fluorocarbons 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

• When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

t Tapered flanges. 

tAllow 3 to 4 weeks delivery. 

Wall 
Thickness 

T 

.030 

.030 

.014 

.025 

.025/.030 

.025/.030 

.025/.040 

.025 

" '.c<-"" 
Flange 
Design Mate'rial: 

ppp-ppp N 

PPP-PPP N 

PPP-PPP N 

PPP-PPP N 

PPP-PPP N/GN 
PPP-PPP N 

PPP-PPP NIGN 
QQQ-QQQ N 

• When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

t Tapered flanges. 

tAllow 3 to 4 weeks delivery. 

Fits pot cores manufactured by 
Ferroxcube 
Siemans 
Indiana General 
Magnetics, Inc . 
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.178 
.270 x .310 
.270 x .310 
.270 x .310 
.270 x .310 

.270 
4-615 .105 .375 1.044 .022 
4-112 .125 .376 .312 .020 
4-112B .130 .376 .3'2 .020 
4-l12A .125 .376 .312 .020 
4-133 .128 .368 .307 .016 
4-261 .131 .375 .220 .020 

4-1141 .133 .273 .300 .018 
4-494 .133 .300 .447 .014 
4-1831 .145 .428 .268 .025 
4-326 .162 .370 x .400 .310 .012 
4-423 .164 .365 .305 .012 
4-359 .164 .557 .520 .020/.025 
4-316 .168 .355 .165 .015 
4-111 .1!T4 .545 .245 .020 
4-IllA .194 .545 .245 .020 
4-1020 .200 .535 .425 .025 
4-108* .200 .535 .675 .020 
4-209! .200 .575 x .535 .332 .026 
4-102 .200 .535 .025 
4-102A .200 .535 .025 
4-102B .200 .535 .025 
4-102C .200 .535 .020 
4-233! .200 .535 .035 
4-336 .200 .535 .025 
4-620 .201 .010 
4-239! .220 .030 
4-385 .255 .026 
4-106 .257 .020 
4-109! .257 .022 
6-132! .257 .028 

N NYLON 

GN NYLON 
GLASS REINFo"RCED 

D DELRIN 

NL NYLATRON 

I-I 0 
A-I N 
B-1 N 
D-I N 
I-I N 

KK-KK .N/GN 
I-I N 
I-I N/FL 

II-II N 
G-G P/N/GN 
I-I N/FL 
I-I N 
I-I N 
I-I N 

NN-NN N 
I-I N 
I-I N 

H-H 

I-YY N 
I-I N/FL 
0-0 N/FL 
I-B N 
I-I N/FL 

NN-NN N 
C-G P/N/GN 
I-I N/GN 
I-JJ N 
I-I N 
I-I N 

I-BBB N 
I-I N/D 
I-I N 
I-I N 
I-F N 

AA-AA N 
G-H N 

P POLYCARBONATE (LEXAN) 
PP POLYPROPYLENE 

Fl FLUOROCARBON 

EE 30-31 
EE 30-31 
EE 30-31 
EI 094 

4-229* .270 .585 .025 
4-1l3A .275 .476 .050 

EE 28-29 4-483 .281 .745 .032 
4-293 .281 1.020 .015 

EE 28-29 4-453 .330 .940 .025/.035 
EE 28-29 4-137* .380 .682 .030 

EE 28-29 4-374 .383 .850 1.188 .030 
4-300* .385 .860 .682 .030 
4-129 .390 .967 .706 .045 
4-243 .390 .968 .755 .037 

35E 4-103C .390 .975 .735 .030 
4-103 .395 .968 .735 .035 
4-103E .395 .968 .735 .031 
4-103G .395 .968 .735 .032 
4-103H .395 .968 .735 ·.032 
4-103A .395 .970 .730 .035 
4-1038 .395 .970 .730 .030 
4-1030 .395 .970 .730 .040 
4-103F .395 .975 .730 .030 
4-103J .395 .970 .730 .040 
4-405 .505 .870 .985 .025 

EI 187 4-328 .510 1.100 .796 .030/.036 
4-107 .510 1.093 .796 .025 
4-107A .510 1.100 .796 .040 
4-107B .510 1.100 .796 .040 
4-107C .510 1.100 .796 .040 
4-1070 .510 1.100 .796 .031 EE 24-25 

EE 24-25 4-189* .510 1.250 .810 .060 
4-152 .640 1.218 .918 .038 
4-152A .640 1.2ld .918 .038 
4-324 .697 1.344 1.000 .031 
4-196 .758 1.480 1.115 .035 
4-617 .758 1.485 1.110 .040 
4-259 .880 1.740 1.270 .040 
4-259A .895 1.730 1.263 .045 
4-476 1.016 1.969 1.484 .042 

When two dimensions are given 
the first is the core thickness 
and the second is the th ickness 
of the flange. 

t Tapered flanges. 

* Allow 3 to 4 weeks delivery. 

J-I N 
I-M N 

M-M N 
G-G Nor GN 
H-H Nor GN 
Q-Q N 

H-G N 
N-O N EE 24-25 
I-I N 
I-I N IIC" Core 

H-H GN 
I-I N EE 26-27 

I-I N 
0-0 N/GN EE 26-27 
Q-Q N/FL EE 26-27 
Q-Q N EI 375 
TT-I N EI375 

I-I N EI375 

DoD ·N· EI375 
F-F N 

F-I-F N 
pop N/FL EI 375 
I-M N/FL EI 375 
R-R N EI375 

TT-I N EI375 
1-1-1 N 
I-I N 
L-L PP EI21 
I-I N EI21 

Pop N EI21 

S-S N EI21 
GG-GG N EI21 
I-PP N EI2i 
I-I N 
L-L N/GN EI625 
I-I N/GN EI625 

I-I N/GN EI 68 
I-I N EI75 

H-L N 
I-I N EI 11 
I-I GN 
I-I GN EIIOO 

TRANSFORMER STOCK BOBBINS WITH STAKED LUGS 

m' H --l 

F1-
Fig. #1 

.5-512 

5-502 

5-503 

2772 

.390 

.510 
.i95 

.860 

N 

N 

N 

I 2 3 n 
4 5 6 

EI 375 %" Stack 

EI 21 'It' Stack 

-y-Ii ~~~_~~ II ~ 
Send prints or samples for prompt, competitive price Dr quotation 

WHEN ORDERING STATE 
I BOBBIN PART NUMBER 
2 LUG PART NUMBER 
3 NUMBER OF LUGS REQUIRED 
4 POSITION OF LUGS BY STATION 

(SEE DRAWING OF BOBBIN) 
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SEC. 2500 • FABRICATED MECHANICAL PARTS 

."',"VVII Coil Forms & Components 
.... '''r''''T.' "55343 _ (512) 9387671 JI~~ 

rUr:nJ/,OTECH@ ;NC.' 
o. ~~, .=~~ .. , _.,.-:.,., _->.~ --:... •• , ••• , __ , ......... ~ .~~_._ •••• , """"0'_"-"," _____ .---'~ .... _,,'''.,,_"_~:, .......... _ ... ,....,.;.. ;.~ ... ~,_., ~,._.,.--:......~ .• N~' .'"._ ..... ,~"_ ..... ", v .. ',N •• " .. =' _ .... , .• 

STOCK 
SOLDERING LUGS a Y'34 

018 BRASS .040, ' __ _ _ > 
.230~~ .580 

>~~ .'OO..-<~21 

.01B BRASS 

TRANSFORMER BOBBIN 
FOR PRINTED CIRCUIT 

7·704 
7·700 
7-701 
7-705 

.200 SQ. 

.260 Sq. 

.390 Sq. 1.125 
Same as 7-700 with standoff bosses 

7-706 Same as 7-701 with standoff bosses 

. 44810 

.938 

.1. Material brass pre-solder coat 
2. Lugs will withstand 6 lb. pull test 

.018 BRASS > 
OBO 

~ ~.550 
'y" ~/ 

.100.....<. ~ 39201 

• When two dimensions are given 
the first is the core thickness 
and the second is the thickness 
of the flange. 

* Allow 3 to 4 weeks del ivery. 
t Tapered flanges. 

EI 187 ~," Stack 
EE 2425 W' Stack 
E I 375 '/a" Stack 

4574 
4574 
4574 

Custom Coil Forms Molded in Thermoplastic, Thermoset~ and Fluorocarbons 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2773 
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manufacturers of magnetic components 
MAGNETIC LAMINATIONS 
••• nickel alloys and grain·oriented silicon steel 

Available without tooling charge in a wide variety of standard EI, EE, F, DU, 
IU, L shapes, in 6 and 14 mil thicknesses,of non-oriented (round loop) and 
oriented (square loop) 50% nickel alloys, high permeability 80% nickel alloys, 
and grain-oriented silicon steel. . 

Exclusive G-L"Hy-Q" finish and use of highest quality carbide dies, provides 
high stacking factor, high interlaminar resistance, and high "Q" in trans
formers, filters, reactors, chokes, and inductors_ 

Maximum initial permeability is obtained from precisely controlled hydrogen 
anneals in closed furnaces_ In the 80% nickel alloys, G-L "Mu-Max" lamina
tions have raised the minimum initial permeability available to the designer 
by an .average of 30%_ 

Special shapes are tooled in G-L's own Die Shop either with steel dies for 
economical short-runs or in carbide for maximum die life. Typical specialties 
are head laminations, spacers, and shields in thicknesses down to. 1 mil, with 
thickness tolerances as close as 50 microinches_ 

TAPE WOUND CORES and BOBBIN'CORES 
Promptly produced in gapless toroidal form-in sizes from 1/16" OD and 
1/32" tape width ... to more than 10" OD and 2-3/4" tape width, weighing 
thousands of grams. 

Wide .selection of available alloys, as tabulated below, cover applications from 
tiny pulse transformers for transistorized ignition systems to massive cores 
for mag-amp controlled power s'upplies of missile launching submarines. 

Cores are wound with 1/8 mil to 14 mil thick tape in various nickel alloys and 
silicon steel-uncased, or cased in a choice of aluminum, molded phenolic, or 
new glass filled nylon boxes ... or on stainless or ceramic bobbins. Aluminum 
cased cores optionally available with G-L's "EE" coating, which not only elim· 
inates taping before winding the core, but also provides a seal resistant to 
vacuum impregnation_ The "EE" coating is neither tacky nor brittle, exhibits 
no cold flow, and does not soften at high temperatures. Aluminum cased 
cores, "EE" coated, have been used successfully in magnetic amplifiers at 
temperatures as high as 200·C., and have survived the shock of missile 
launching and in-flight centrifugal and centripetal forces, as high as 200 G. 

"C" CORES 
A wide range of 4 mil "C" cores from the smallest requirements up to approx
imately 4-1/2" in overall length are now available from stock. G-L "cn cores 
are produced by new manufacturing techniques with special emphasis on 
maintaining precise dimensional and electrical uniformity, to assure easy 
assembly and low power losses. 

Because of new improved impregnation materials and techniques, "C" cores 
manufactured by G-L will operate continuously in temperature environments 
in excess of 200 degrees Centigrade without deterioration of the interlaminar 
bond. 

S G L INDUSTRIE5,INC. 
G-L ElectroniCS Division 

Factory. Engineering Offices & 
East Coast Warehouse 
300 Harvard Avenue 
Westville, New Jersey 08093 
609 Gl6-7300 
TWX 609-456-6429 

West Coast Warehouse 
E. A. Cox & Associates 
2037 Eugene Street 
Anaheim, California 92804 
(714) 530-1409 

REPRESENTATIVES THROUGHOUT UNITED STATES AND CANADA 
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SEC. 2500 • 

PLANETARY DRIVES;Ii!==iii 
5:1 7:1 

@ .. '~.--..., 
.,," ~ ... '" ) 

:n'.' 
o-.~l 

, 

HOW TO ORDER 

"o2o-D-lJ SERIES 5:1 IATlO 

4025-0-0 SERIfS 15:1 RAno 

4035-0-0 SERIES 10:1 RAflO 

EXAMPLE 

4020.1. ~ With standard knob ~ dial. 
4020·2- No knob or dial. 
4020·3· With standard fast adjust. 

ing knob (5:1 only). 
4020·4·0 With dial, but not knob. 

10:1 

Note: For Fast Slewing Feature 
Prefix Part No. with "FS" or "FL" 

DIALS 

Add to above part numbers the suffix desired 
for scole. Dials available '·1/4", 2·3/4" or 
4" Dio. 

A - Blank 
B - Calibrated CCW 0-100, -180· 
C-Calib,aled CW 0-100, -180' 
D - Calib,al.d CCW 0--360, -360' 
E - Calib,al.d CW 0-360, -360' 
F - Calibrated CCW 0 -100, - 360° 
G - Calibrated CW 0 - 100, _ 3600 

NOTE: CCW indicates counter clock wise 
reading on dial. Dial rotates 
same direction as knob. 

4020 - 1 • B • 1.3/4" 

\~~ 
10: 1 Std. Knob CCW 0·'00 Dial Size 

.180· 

MEETS ALL APPLICABLE 

MiLITARY SPECiFICATIONS 

EXAMPLE, 
MODEL 4020 
WITH DIAL LOCK 4037 
& SYNCHRO ATTACHMENT 

DIAL POINTERS AND DIAL LOCKS AVAILABLE 

15:1 RATIO IOTHERS AVAILABLE) 

MODEL 5020 

ci 
Q 
-' 

5 
'" Q 

.LL. 

W 
!:: 
a: 
3: 
ui 
-' 
lD 

:3 

~ 
CI) 
W 
~ 
a: 
Q 

> a: 

~ z 
:3 
Il. 
a: 
w 
::I: 
t
Q 

> 
Z 

~ 

ULTRA SMOOTH PRECISION BALL DRIVEN PLANETARY DIAL 

S020 WITH FAST 
SLEWING KNOB 

5020· D.D SERIES 5:1 RATIO 

5025· 0·0 SERIES IS.I RAllO 

5035·0·0 SERIES 10.1 RAllO 

Comes only with knob 
& 1·3/4" Dio. Dial (A·G) 
Natl: fait Appraath featurl in 

Knab Prefix PCHt Na. f 

FOR INDICATOR OR ROTARY COMPONENTS. TUNING 
COILS, POTENTIOMETERS. RESOLVERS. SYNCHROS •• ,c 

• ZERO BACKLASH-(DIAL TO OUTPUT SHAFT: 
• INITIAL OUTPUT TORQUE IS IN. OZ. 

HIGHER TORQUES AVAILABLE. 
• AVAILABLE FOR SYNCHRO. OR OTHER 

SERVO COMPONENTS. 
• CAN BE CUSTOM MODIFIED. 
• SMOOTH AND ACCURATE DRIVE 

ACTION . 
• CORROSION RESISTANT. 
• FOR MILITARY AND COMME~CIAL 

ELECTRONIC EQUIPMENT. . 
• HOUSING MADE OF ANODIZED 

ALUMINUM. 
• STAINLESS STEEL SHAFT. 
• VARIOUS STOCK DIALS AVAILABLE, 

AVAILABLE WITH STOPS & 
DIAL LOCKS. 

fAST APPROACH 

SLEWING DIAL 

FL4020· 0 AVAILABLE 

MANY OTHER STYLES AND RATIOS AVAILABLE 
WRITE FOR COMPLETE CATALOG 

4042 

4520 

DIAL & KNOB ASSEMBLY ONLY 
AVAILABLE. 

3027·0·1 2·3/4" Dia. Dial 

3027· D· 2 1·3/4" Oia. Dial 

3027. D· 3 4" Dia. Dial 

c= USE DIAL A·G AS DESIRED 

For closed circuit TV len's adjustment. 
Potentiometer & Coil fine tuning. Ouf
put torque from 15 IN. OZ. to 60 IN. 
Ol. Standard ratio 5: 1 (available 
10:1, 15:1 on request). 

TAKES STANDARD KNOB 
SERIES 3027 and 1073. 

Only 1" Dia. Housing for use in con
fined areas. Standard ratio 5:1 (avail
able 10: 1, 15: 1 on order.) Also avail
able with 1/4" (Part #4033) male 
output shaft instead of standard 
female collar. 

Similar to 4020 except with '1/4" 
male output shaft instead of 
standard female collar. 

Standard ratio 5: 1 (available 
10:1, 15:1 on request). 

Similar to 4020 except for synchro 
mounting, comes complete with mount
ing clamps. 

HOW TO ORDER 

4500-8-0-0-0 

4S00-10-fJ-0-0 

4500-11-0-0-0 

See a'd.'ingin,~7 I \ .',\ . 
4020 for ratio desired. s~~~ilo Knob ~~~~ 0101 Size 

VEMALINE PRODUCTS COMPANY, INC. 
WYCKOFF, NEW JERSEY I PHONE (201) 891-3200 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2775 



Vol. 3 PASSIVE COMPONENTS /. MATERIALS I HARDWARE 

~ETEK Lamb Electric ' 

7f!Hli~ BLOWERS FOR QUIET WORKING AIR 
APPLICATIONS: POWER AIR COOLING - TAPE TRANSPORTS - VACUUM OR PRESSURE 

I. 

2776 

SUPPLIES - CARD SEPARATING -AIR SAMPLERS ••• 

10 

AIR FLOW-CFM 

WINDJAMMER 5.7 Belt Driven Blower 

WINDJAMMER 9.5 Belt Driven Blower 

o 10 20 30 4D 50 eo 70 

AIR FLOW-CFM 

WINDJAMMER 9.5 Motor Driven Blower 

so 9. 

Quiet, efficient belt driven centrifugal fan system delivers vacuum, 
pressure or both. Available in one to four stage modular fan 
systems, the unit provides a wide range of operating characteristics. 
Available with shroud for extra noise reduction and ease of mount· 
ing. Prelubricated, shielded ball bearings and the elimination of 
rotating vanes assures long life and minimal maintenance. 

Dependable, silent belt driven centrifugal fan system produces 
vacuum, pressure or both to a variety of applications. From one to 
seven modular fan stages adapt the unit to a wide range of oper· 
ating conditions. Available with shroud for further noise abatement. 
Rotating fans, designed for maximum efficiency, and shielded, 

. prelubricated ball bearings assure long, maintenance free life. 

Compact, self contained motor driven blower utilizing a standard 
9.5 WINDJAMMER blower. Single or three phase induction motors 
with balanced components assure quiet, vibration free operation. 
Prelubricated ball bearings provide long life and the motor operates 
with fan systems sealed without degradation. Optional thermal 
protector available. 
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SEC. 2600 • FANS/BLOWERS/COOLING EQUIPMENT 

7f'~~ CUSTOM DESIGNED AIR SYSTEMS 

50 100 15Q 200 250 

AIR FLOW-CFM 

WINDJAMMER SYSTEMS 

300 350 

Single or multiple output packages which provide complete working 
air requirements for a variety of applications. Assembled from 
standard WINDJAMMER belt driven blowers and motors to customer 
specifications, the systems can be provided with stock base plates, 
covers, noise reduction materials, filters, elapsed time meters, 
remote control relays and other features. Designed for high per
formance, the system provides any combination of vacuum and/ or 
pressure to the air system in any machine. 

DEPENDABLE SERIES UNIVERSAL VACUUM MOTORI BLOWERS 

7.5" Dia. Two & Three Stage Bypass Vacuum Motor/Blower 
Rugged, single phase, two pole, AC or DC motor with centrifugal 
blower ideally suited to applications requiring long life and high 
performance. 

5.7" Dia. Two Stage Bypass Vacuum Motor/Blower 
Efficient, single phase, two pole, AC or DC motor with centrifugal 
blower for wet or dry air flow and economic performance. 

For information on Servo Motors and Gear Motors, see AMETEK/Lamb 
Electric catalog pages in Volume II, Section 3500 - Motors/Rotating 
Components & Accessories. 

7.17" Dia. Two Stage Bypass Vacuum Motor/Blower 
Reliable, two pole, single phase, AC or DC motor and centrifugal 
bypass blower for high performance in light duty applications 
requiring wet or dry air flow. 

5.7" ilia. IWO Stage iilru-t'low Vacuum Motor /alower 
lightweight, single phase, two pole, AC or DC motor with a 
centrifugal blower for dry air flow and economic performance. 

,y\METEK / Lamb Electric 
631 LAKE STREET • KENT, OHIO 44240 
TEL: (216) 673-3451 • TELEX: 98-6497 • TWX: 801-437-2332 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2777 



PASSIVE COMPONENTS / MATERIALS / HARDWARE 

(2) SOCKET HEAD 
I" SET SCREWS 

~~=rT 

A 
(3) #8 (.164) 32 N.C.·2 1112 LONG 
EQUALLY SPACED AS SHOWN ON 
A 5.000 DIA B.C. FOR MOUNTING 
PURPOSE 

z.c 
~c 
""::<! 
~ +1 
c~ 
<ton 

u. 

Ifs 2')1. 

'U.±U. 
~3%±X. 

PARTIAL SECTION A·A 
AXIAL FLOW FAN 

MODEL NO. A4E2QC·1C 

IN PHASE WITH INDUSTRY 

ASHLAND ELECTRIC PRODUCTS INC. 
~{3:~,;,,: " 'l@,~VD., LONG'i~~!~\ttTY,'N~' 
2778 

TOTALLY ENCLOSED 
MOTOR 

(5) LEADS t 
A.W.G. #24 ISO" 150, , " 

// I . '\, 
f • I \ 
I' , 

.-+--_ I 
I 
\ 

\ 

Ashland miniature axial fans are small, light 
and versatile, they produce high air volumes with 
,minimum space and weight. The latest in meth
ods and materials combined with fine work
manship assure trouble free life under the most 
adverse ambients. 

Special bell mouth mountings can be supplied 
or the fans can, be incorporated in tube-axial 
enclosures. Modifications of mounting arrange
ments or special designs can also be supplied. 

NOTE: For high altitude applications models are 
available wherein the loss of specific weight of 
air with altitude is compensated for by increased 
shaft speed of the motor. This condition ap
proaches constant weight flow of air throughout 
the altitude range. Model A4K4-1CC is an exam
ple of such a unit. Operating from 115 volts, 
400 Hz, 3 phase, the rated air delivery is 55 CFM 
st A' altitude and 368 .CFM at 50,000' altitude. 

3) eem/1971 



MINIATURE 
CENTRIFUGAL 

BLOWERS. 
60 Hz - 400 Hz ~ VARIABLE FREQUENCY' 

1 - 2 OR 3 PHASE 

CENTRIFUGAL BLOWER 
MODEL NO. C5H20·IC 

. . .... . CFM@ Length .WidthHeightApprox •. 
Model Number NoinhlPM Volts Freq. base o"s~p.(ln:r '(10.). (In;)., Weigbt 

C4BIP~lC; '1700 115 60 1 '2.>.' :~%' '21~is • 110l.; , 
... C4E2Q·l~; '320\) 115 : .. ,' 60 2 . '205m~iI'3¥i3%240l;';~: 

'.C4P2MC '6800 11S400 1 4!F'4J(si3W 4% 260l;.' 

·'i.}PSI:I2D"lC " .]000, l1S 320/1000 1 20 4K5 '3'W' 3% 29;oz/ 
!~H».!?i;t4Q.ICC. ;3300,; 11S. ;+,60 J 434% 31~54%'2 '28.·01;.;/, 
llil;C$D2Q:9CC ,3600 1l5'SOr61l 1 20 4~6 5 ·4% 24~;, 

:;';\*~'C5N3J:lCC 4800 208400, '3 65 5%4,. 3%31%'2300i; 
:';C5N41G;lCC5400 208 400 3·50 41U241%,i 4%2l(JiJi: 

. * Duplex BfowerModel '; .. ".' •.•. ,. ",:",' '.; .. :':;.;' 
""(r)f:c:~," "'-'" , . 

~~,'~S~~f~~;;~~~~~~~lf~~i,,;"! 

IN PHASE WITH INDUSTRY 

These Ashland blowers are designed to meet 
all existing military specifications and because 
of their small size and light weight are particu
larly adapted to military and airborne applica
tions. They are compact, sturdy and efficient 
in operation. They can be supplied with either 

plastic or specially designed metal blower 
housings, and with mounting dimensions to 
meet your requirements. 

ASHLAND ELECTRIC PRODUCTS INC. 

eem/1971 



IN PHASE WITH INDUSTRY 

ASHLAND ELECTRIC PRODUCTS INC . 

12 O'CLOCK BLAST 

6 O'CLOCK BLAST 
COUNTEIICLOCKWISE 

ROTATION 

3 O'CLOCK 
BLAST 

SIZE DIMENSIONS 
Will BE SUPPLIED 

UPON REQUEST 

All blowers are shipped with 12 O'clock blast which may 
be changed in the field to any of the 4 positions shown. 
Special positions can be supplied on order. 

ROTATION - Model A blowers are available with either 
. GW or GGW rotation. GGW rotation will always be shipped 

unless GW rotation is specified. The rotation cannot be 
changed in the field. Rotation is determined by viewing 

the blower wheel from the drive side of ~he housing. 

MOTOR - NEMA frame designs manufactured by General 
Electric* are supplied with the Model A blowers. They are 
rated at 40oG, open - drip proof with integra I resilient 
mounting. 

THERMAL PROTECTION - can be provided upon request. 

LUBRICATION - all angle, sleeve bearing, General Electric 
motors require a minimum of Service. Lubrication instruc
tions are shown on the terminal box coverplate. 

WARRANTY - Ashland's standard one year warranty applies 
to all materials and workmanship of the blower. The 
motors are warranteed by G.E. for 13 months from date of 
manufacture. They can be serviced at any local G.E. 
service station; 
• Or equivalent 

. " LVIj:,':L~NGi SLAN DciTi,:"Nf'Xi'::it1~1\1~9t~::;J~;::i: ~"~:i;:;' 
eem/1971 
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78350 SERIES 

' .. '>~' ~~' ;"';-" 

"C:SPECn:::ICATIONS ...<;' 
. ,~ , , . ;< "~ .. 

'7~~oo. . •. >:.~;zt~ .. ;.... '. '. .' ....,>, i:')';,:"." .,: 
. P~nel Size, ~tiln~ar~>7!rbi~~x.1911 wide;Recessed-':'5W"~ljJ~ij!~:19.'::'wide":i 

Motor: 11O/120YI\CI',50160cycle,1 phase heavy. d,uty, .jn4u~tion>type'~ith .. 
. ' .• ~:: . sleeveor.'b~'Jl,.:bea~ipg5,1600RPM~ ••. .... ....':~:"::::,:,J ,"','> , 

"'Delivery: aio'cfM @ O~i'Static Pressuni;4SllShutOf(' .' .. 
., j;1';}>~'::"~:~<>' :.>" , ci;~'.~ . 

, ;~:;> ";;;',~' 

IN PHASE WITH INDUSTRY 

eem/1971 

0 
60 C!cLI~J 

9_ 
""- T 8 

7 
t-..... 

" 6_ l-t-.... 
.,. 500 

"'Sfii'IT' 

\ ....... 

3 1 ~ 

2 
rociClu r-.. \ 

1 
I\, 

0 \ 
100 200 300 400 500 

CFM AIR VOLUME CFM 
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These Blowers are specially designed for 19" 
electronic racks. Their Slow Speed, Low Velocity 
Centrifugal Blowers quietJy deliver cool filtered 
air .•. keeping the electronic rack pressurized 
and dust free. 

Ashland's rack blowers distribute a maximum 
air volume at a minimum noise level. 

Let Ashland design a rack blower unit for 
your particular cooling requirement. 

. ~ 
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How to use 

to lind lTIanulacturers 01 a specilic product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages wIll provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings inaicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind lTIanulacturers' catalog InlorlTlatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

, to lind lTIanulacturers' addresses, phones and sales offices 
YELLOW SECTION 

to lind trade nalTle sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An' identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade mime, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Technical Publications,. Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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DACO Self-Reactivating Desiccators 
[Dehumidifiers] for head-up displays, 
navigational systems and otherairborne 
optical equipment. 

Provide clean, moisture-free air 
Moisture condensing as a result of changes in tem
perature and air pressure during flight causes optical 
instruments to fog and electrical connections to 
short. DACO Desiccators trap moisture and thor
oughly dry the air before it enters the instrument. A 
special drying cell reduces the moisture content of 
saturated air to such a small amount that the dew 
point falls as low as -70T Condensation within the 
instrument is prevented even under such extreme 
conditions as those in the Arctic regions or at SO,OOO 
feet altitude. In addition, DACO Desiccators prevent 
dust from entering the system, blocking solid par
ticles as small as 10 microns. 

Automatic desiccant regeneration 
for long continuous service 
DACO Desiccators continue to remove moisture 
from the air, without replacement of the desiccant, 
long after the desiccant in static desiccators would 
become saturated and have to be replaced. The 
exclusive DACO design automatically purges and 
regenerates the desiccant during flight, making it 
possible to use these desiccators for several years 
without servicing. 

Reliable, verified performance 
DACO Self-Reactivating Desiccators are among the 
most reliable components on an aircraft. An entirely 
new departure from previous types of desiccators, 
they have been designed specifically for use with 
airborne instrumentation, and are produced under 
careful control in facilities designed especially for 
this purpose. The performance of every DACO 
Desiccator under its specified application conditions 
is verified by testing before shipment. 

Small Size 
Designed to fit into tight locations, DACO Desicca
tors have a maximum diameter of 1.47 inches (exclu
sive of the mounting flange). Their length ranges 
from 4 to 7.63 inches, depending upon the air 
handling capacity. 

Wide choice of models 
Models are supplied to condition 0.05 to 1.5 cubic 
feet of air (net cavity volume). Each model is avail
able as a 115-volt AC/DC or a 2S-volt AC/DC unit. 
A variety of mounting flanges and a choice of stan
dard port or port for use with air hose, are also pro
vided. 

For additional details, model specifications, dimen
sion drawings and ordering information, ask for 
DACO Bulletin 500. 

TM 

DACO Instrument Company, Inc. DACO Merritt Boulevard, Trumbull, Connecticut 06611 (U.S.A.) 
Telephone: (203) 375-5871 TWX: 710-453-1095 Cable: DACOINSTTRUMBULL, CONN. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2783 
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CU SERIES 

Heat exchange cooling units are useful whenever it is de
sirable to prevent runaway heat conditions. Heat Is absorbed 
by a circulating coolant liquid, then exhausted Into the am
bient by forced air passing through a radiator. 

Use this series when coolant temperatures can be allowed to 
rise above ambient. 

Coolant Flow aaCk 
Capacity GPM (I-Back Input Power Suitable p~sure 

Model Watts Pressure) Frequency Anlps Liquids· p_ .1. 

CU-5OO SOO .3 I10v - 60 Hz 6 0 15 
24v-DC 

CU-15OO 1500 .5 24v-DC 0 40 
CU-2500 2500 1 110v - 60 Hz 6 J: SO 
CU-5000 5000 2 110v - 60 Hz 10 t;:; 50 
CU-5OO0S 5000 2 110v-400 Hz 

I 
60 

CU-l0K 10000 2 110v - 60 Hz 11 SO 
CU-l0K-S 10000 2 110v-400 Hz ~ 60 
CU-20K 20000 4 110v - 60 Hz 12 

I 
60 

CU-50K 50000 10 220v- 60 Hz 12 20 
CU-looK 100000 20 220v- 60Hz 15 0 20 

'Sultable Liquids: Water - W. 011 - O. Ethylene Glycol with Inhibitors - ETH. 
,Optional Equipment Available: Flow Switch, Thermometers, Thermostat, Flow

meter, Heater and Water De-Ionizer. 

RU SERIES 

2784 

RU-75 

RACK COOLER 

This series is designed for air, rather than 
liquid cooling. A sealed volume of air is 
cooled by a refrigeration system and con
tinually re-circulated within the enclosure. 
Cool sensitive rack-mounted electronic 
equipment, or use duct work and mani
folds for extensive cooling of radar or 

other electronic control consoles and 
cabinets. 

For specifications, see chart above and 
merely substitute "RC" for "RU" in the 
Model column. 

Models from this series are required when coolant temperatures must 
be below ambient. Using refrigeration, they can provide temperatures' 
to 0 degrees C and below, while removing up to 6800 waHs of heat. 

These units are ideal for remote applications. Coolant temperatures 
are low, flow rate is steady, and the final heat sink can be in a loca
tion which will not cause overloading of air-conditioning equipment. 

Special options can provide temperature control of ± 1 degree C, 
while combinations of refrigeration and heating can hold tempera' 
tures at any point above ambient. 

Coolant Flow Max. Back Operating 
Capacity GPM (O-Back Pressure Power 

Model WaHs Pressure) P.S.I. 60 cps HP 

RU-12.5 212.5 1 60 115 .5 
RU-25 425 1 60 115 .5 
RU-50 850 1 60 115 .7 
RU-75 1,275 1 60 115 1 
RU-loo 1,700 2 60 115 1 
RU-200 3,400 2 60 220 1.3 

Optional Equipment Available: Thermometer, Thermostat, Flow Meter, 
Heater. 
In chart above, change model designation to RC for Rack Cooler speclflca
tions, and to RUH for Refrigeration-Heating Combination shown at left. 

REQUEST FREE 

APPLICATION 

BlILLETIN #696: 

"INTRODUCTION TO 

COOLING UNITS" 

.PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) eem/1971 
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EV~NS 
... used on Computers ... Card Readers ... 
Tape Transports ... Transceivers ... power 
Supply Units ... both large and small cabinetry. 
Evans Air filters are permanent. Rigid. Aluminum. 
Made to withstand the brutal abuse of military 
field conditions. Frames have mitered corners for 
smooth, close tolerance fit. Die cut, expanded 
aluminum grids are criss crossed and precision 
fitted into each filter. Patented Brillo Lock 

@[Jll@ 

design gives more air delivery with positive 
cleaning results. 
Tolerance: ± 1/32" 
Velocity: 200 to 900 FPM 
Efficiency: 75% AFI Test 
Finishes: Available in chemical film finish to 

meet requirements of MIL-C-5541 
... MIL-F-14072 ... MIL-A-8625 

Sizes: Filter of 1/2" or 3/4" dimensi.on. 

for Electronic Cabinet Application 

Made to a maximum area 400 sq. 
inches ... with maximum length 25" 
on one side without special bracing. 
For complete information,write or call. 

LOW 
RESISTANCE FILTER 
Special serts permit fasten
ing solidly to blower unit. 
Made for air drop equipment. 

LOUVERED FILTERS 
For outside application. Lou
vers protect filter media from 
water, ice, snow, 

The George Evans Corporation 

HEAVY DUTY UNIT 
For rugged military use. Ex
tra rigid frame made from 
.063 aluminum. 

121·31tb Street, Molino, Illinois 61265 
Phone 309/762-9456 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2785 
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to lind manufacturers 01 a specilic /product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manulacturers' catalog Inlormatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
. These volumes are further divided into 55 eem Product Sections which 

are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginnin~ of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manulacturers' addresses, phones and sales ollices 
YELLOW SECTION 

to lind trade name sources 
VOLUME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance \ 

contact-the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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TRW BLOWER " FAN ,SELECTOR 
TRW/Globe offers a wide range of A.C. and D.C. 
fans and blowers for every cooling need. Many 
standard models are stocked for 48 hour delivery. 
And because TRW/Globe is the largest precision 
motor source, we can move fast to provide engi-

A.C. AND D.C. VANEAXIAL BLOWERS 
Curve No. 

I 
2 

3 
4 
S 

6 

7 

Type Oia. Weight 

VAX-I-DC IM1" 1.4 oz. 
VAX-I-AC IM1" 1.5 oz. 

VAX-l.S AC 1l4" 4.2 oz. 
VAX-2-MM 2" S oz. 
VAX-2-MC 2" S oz. 

STAX-3-FC 3", 1 stage 48 oz. 

STAX-3-FC 3",2 stage 28.6 oz. 

8 STAX-3-FC 3",3 stage 29 oz. 

9 VAX-3-BO 3" 
VAX-3-GN 3" 

10 VAX-HC 4" 

11 VAX-4.5-LC 4"A.· 

12 VAX-HC 3" 

16 oz. 
16 oz. 

2lbs. 

S~ Ibs. 

14 oz. 

Power Source 
26 v.d.c. 
26 v.a.c., 400 cps. 
I-phase 
115 v.a.c., 400 cps 
26 v.d.c. 
200 v.a.c., 400 cps 
3-phase 

200 v.a.c., 400 cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 
28v.d.c. 
115 v.d.c., or 
lIS v.a.c., 60 cps. 
I-phase 
200 v.a.c., 400 cps 
3-phase 
200 v.a.c., 400 cps 
3-phase 

Part No. 
19AI040 
19A1l73 

19A1233 
19A907 
19A774 

19A920 

19A921 

19A922 

19A827 
19A908 

19A1348 

19A1350 

19A798 

neered specials in prototype or production quan
tities. Check your needs below. Hundreds of 
other units available. 

16 
15 
14 
13 
12 
11 

Cj!10 
:z: 9 

::J 8 :z: Ii 7 
j" 6 

'" '" 5 ::J e4 

'" Do. 3 

~ 
~2 
ell 

0 

3 

GLOBE_ DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228-3171 • TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

Ie!' • \ 

10 \ 

\ 
I, '\ :--. !9i\ 
I~\ , 

- \ (~, 
\ 

~ ~ I@ \ - i[ 

~ ~ 
'-' 1\ i\~ 

1\ 1\ N 
,0 !II 

AIR VOLUME-CFM 

II> 

I" lIS v.a.c., 400 cps 
3-phase Cj!2 ;:::= 

13 VAX-4.S-GR 4l4" 4~ Ibs. lIS v.d.c., or 19A832 :Z: 
115 v.a.c., 60 cps f5 

__________________________ ~I-~p~ha=se~__________ ~ 

A.C. AND D.C. FANS 
Air volume varies with direction of air flow and type of enclosure. 
Curve No. Type Oia. Power Source 

14 FC 3" fan l1S v.a.c., 60 cps 
I-phase 

IS MC 4" fan l1S v.a.c., 60 cps 
I-phase 

IS FC 4" fan US v.a.c., 60 cps 
I-phase 

16 FC 4W'fan 115 v.a.c., 60 cps 

Part No. 
19A643 

19A552 

19A644 

19A645 

I 

'" "'1 

e g: 
to ;: 
~ 
III 

~ 

/'--

'-:-...= 
........ " ....... 

'\. 
do... ....... 

" '-' "- 18)' 

"""'- ,-, ....... 
r-.... ............. " I"--.. r- I--

@ ........ ...... (15)-r- i"""-- ..... r- I--- 1"' ....... --I-- --t-.. r-r- I--- r--~ 
I-phase o 

o 10 20 3D 40 50 60 70 80 90 100 12D 14D 160 180 20D 

17 FC 5~" fan 115 v.a.c., 60 cps 19A647 AIR VOLUME-CFM 

I-phase 
18 FC S" fan 115 v.a.c., 60 cps 19A646 

I-phase 

A.C. AND D.C. CENTRIFUGAL BLOWERS Cj!4 

Curve No. Type Oia. Power Source Part No. 
:z: 
ell 

19 SS I" blower '" 27 v.d.c. 19A566 03 
20 SC I" blower 115 v.a.c., 400. cps 19A565 z 

j" I-phase 
'" 21 MM 1~" blower 27 v.d.c. 9AS89 
It: 
ii!2 

22 MC 2" blower l1S v.a.c., 400 cps 19A518 f3 
I-phase g: 

23 LL 2" blower 27 v.d.c. 3A8S1 to ;:: 
24 MC 2W'blower l1S v.a.c., 400 cps 19A532 ~1 

I-phase 
25 FC 2" blower lIS v.a.c., 400 cps 

3-phase 
19A725 

26 YC I~" blower 115 v.a.c., 60 cps 
, 1,-phase 

19A118S 

eem /1971 See YELLOW SECTION for Local Offices, Phones 2787 
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McLEAN'S 
JET SET 
THE LARGEST, 

SMARTEST, 
MOST RELIABLE 

LINE OF BLOWERS, 
FANS, AND. 

COOLING EQUIPMENT 
IN THE FIELD! 

There's One For 

Every Requirementl 

Send for Catalog 

-,'-- ----
m~~® 

rno@[b[9ffiOO 
ENGINEERING LABORATORIES 

Princeton Junction, New Jersey 08550 
Phone: 609-799-0100 • TELEX: 84-3422 

PACKAGED RACK BLOWER 
Pressurizes and cools. Removes air poilu. 
tion. Over 100 models, up to 1000 CFM. 
Commercial. Mil·Spec. EMI Shielded. 

HEAT EXCHANGER 
Maintains cabinet at BO'F max. with 1 
KW heat dissipation. Air recirculates in 
rack and is cooled by exchanger in blower 
case. 

CENTRIFUGAL BLOWER 
Single or dual. For spot cooling or pressur· 
izin~. 10 to 1000 CFM. Exhaust .in any 
position. Commercial and MiI.spec. 

Cuts signal leakage either in
. ward or outward .. 

T. 
31/2" 
..1-. 

SLOT BLOWER 
Ideal for densely packed circuitry. 
Fits 3'12" panel slot. Forces narrow 
air slot (12'12" wide) into cabinet. 
150 CFM. Quiet. 

NEW! SIDEWINDER BLOWER 
More air! Higher pressure! 
Quieter. Uses less space! Pro· 
vldes 17-lnch·wide airstream in 
a 19·1nch rack! Three models -
3'12", 5'14", 7" deliver 180, 350, 
515 CFM. . 

PACKAGED FAN (REVERSIBLE) 
low cost. Minimum space. Shallow depth. 
Pressurizes or exhausts. Four models, to 
1200 CFM. Commercial. Mil·Spec. EMI 
Shielded. 

For field installations, unheated military 
huts, unattended control stations. Main· 
tains even 6S'F with surrounding air as 
low as 10'F. 

VENTURI-MOUNTED FAN 
Rugged economy. 420 CFM, push or pull. 
Mounts top, bottom, or side. No vibration. 
Quiet. Commercial or MiI.spec. 

ORIFICE FAN - PANEL FAN 
Extra·low-cost coolins. Up to 550 CFM. 
Strong, quiet, vibration-free. Easy to in· 
stall. life lubrication . 

FILTER-GRILLE PANEL 
Self-contained. Easy to install. Provide 
more exhaust louver area for improved air 
discharge. Washable filter. Standard or 
custom sizes. 

SOLID-STATE TEMPERATURE 
CONTROLLER 

Cuts audible noise level. Modulates 
blower speed! Keeps equipment oper
ating between SO-90'F. More reliable. 
than air conditioning-but costs .Iess. 

2788 PAGEp: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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OTOR 
FANS, BLOWERS, ACCESSORIES 

Pamotor designs give every 
equipment designer and user the 

optimum cooling device for his 
application, at a thoroughly 

competitive price-and they are distinctly 
superior in seven important ways . .. 

• ALL-METAL CONSTRUCTION. EASIER MOUNTING. LOWER NOISE. IMPROVED SHAPE FACTOR" 
• REDUCED ELECTROMAGNETIC FIELD. LOWER OPERATING TEMPERATURE. LOWER COSTS 0 

... that add up to FAR GREATER RELIABILITY. 

CFM" SIL' " Dimensions Series (5) or NOTES 
(dS) (inehes) Model (M) 

General-Purpose Fans (24 modelslt 
43 28.8 3-1/8 x 3-1/8 x 1-1/2 8500 (5) Ultra-compact. 
65 """ 3-1/2 x 3-1/2 x 2 3000 (5) Adjustable speed, high air flow. 
70 18.0 4-1/2 x 4-1/2 x 1-1/2 4800 (M) Low speed, virtually noiseless. 

medical and office equipment. 
Ideal for Hi/Fi, Stereo, TV, 

105 39.6 4-1/2 x 4-1/2 x 2 1500 (5) High performance, low noise, low cost. 
115 37.5 4-1/2 x 4-1/2 x 1-1/2 4500 (5) Low cost, low noise. 
115 43.0 4-1/2 x 4-1/2 x 2 2500 (5) Low cost, many uses. 
125 43.0 4-1/2 x 4-1/2 x 2 1000 (5) For lab and office equipment. communications, sound, industrial 

control systems. 
130 39.8 4-1/2 x 4-1/2 x 1-1/2 4600 (M) Handles 30% higher back pressure than conventional 4)1," designs. 
130 43.0 4-1/2 x 4-1/2 x 2 2000 (5) Highest free air delivery in 4)1," designs. 
250 40.6 6 diameter x 2 7500 (5) For large enclosures with high resistance to air flow. Replaces 2 

smaller fans or one 7"-10" conventional design~~ 
High-Temperature Operation (7 ball-bearing modelsl ' 

43 28.8 3-1/8 x 3-1/8 x '-1/2 8506 (5) 20,000 hours @850C. 
115 37.5 4-1/2 x 4-1/2 x 1-1/2 4506 (5) 20,000 hours @ 85°C. 
135 50.0 4-1/2 x 4-1/2 x 2 2110(M) 400Hz high-temperature' operation. 
250 40.6 6 diameter x 2 7506(5) 20,000 hours @ 85°C. 

400Hz Operation 12 modelslT 
110 I 50 I 4-1/2x4-1/2x2 1110 (M) Axial design for airborne equipment. 
135 50 4-1/2x4-1/2x2 2110 (M) Ball-bearing design for high temperature. 

No Venturi Housing 14 modelsl T 

Mounts on 4" bracket. 35 1 221 3 diameter x 1-1/2 8700 (M) 
65 37 4-1/8 diameter x 1-1/2 4700 (5) Saves space and weight. 

"CFM - Cubic Feet per Minute ""51 L - Speech I nterference Level """ Low noise level of Series 3000 varies with fan speed selected. 
t Ratings shown are at 115V, 60Hz unl"ss specified otherwise. Most series include models for 220V and 50-60Hz. 

ttSeries 7500 will deliver 200CFM at 0.2" water back-pre.ssure. 
Flanges available for replacing 7" and 10" conventional designs with these superior fans. 

TM 
Premium Grade PENTAFLOW ~ries- Send For Valuable Technical Literature - Free 

12-page Short-Form Catalog contai ns performance data and 
mechanical specifications for the complete PAMOTOR line. 
Our six applications monographs, Nos. 7041-7046, on 
"How to Select the Optimum Fan for Your Application," 
contain comprehensive data on each of the six major 

5-Year Warranty 
Special models in Series 4500,4600, and 
8500 available at slightly higher prices than 
comparable standard models. 

eem/1971 

factors involved in cooling system design and fan application. 

EXPERT APPLICATIONS CONSULTATION 
WITHOUT OBLIGATION 

PAMOTOR 
770 Airport Blvd., Burlingame, California 94010 
Tel (415) 347-1203. TWX 910-374-2353. Telex 34-9373 
Field Engineers and Distributors From Coast To Coast 

See YELlow SECTION for Local Offices, Phones 2789 



How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: , 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are' arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginninp; of the white section 
in any of the three volumes. This index will prOVide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales 011 ices 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by , 
using the Trade Name Directory. 

, This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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SPACE-SAVING Precision Bearing MOTOR-BLOWERS 

No.1V. 

MODEL 
TYPE NUMBER 

UK·1500 11/2 
UK·2000 2 
UK·2500 21/2 

NO.1 

NO. 23/4 

eem/1971 

No.2 No.2V2 

INPUT 
VOLTAGE WATTS DUTY CYCLE RPM 

115 V. AC-60 Cycle 7.5 Continuous 3400 
115 V. AC-60 Cycle 7.5 Continuous 3300 

A new line of compact Motor-Blowers are now available 
with air deliveries ranging from 5 to 19 cfm free air out
put. Designed to fill the requirements where space is a 
problem and a minimum of 5-year maintenance free per
formance is imperative. The precision bearing IIpower
pac" motor with permanent sealed-in lubrication requires 
no oiling and operates at an extremely low noise level. 
The unit can be mounted in any position. The low input 
wattage required ;s a cost sav:;ng factor of particular 
advantage ir multiple installations_ 

OUTPUT 
FREE AIR' DIMENSIONS 

CFM H x W x D LIST PRICE 

5 21U/' x 3%" x 3:l{/' $10.17 
10 33,4" x 31//' X 31,4" $10.27 

115 V. AC·60 Cycle 8 Continuous 3250 19 4%" x 31's" x 31,4" $10.40 

GUARANTEED FOR FIVE YEARS 
AXIAL FAN 108 CFM CAPACITY 
THE BIG VALUE IN RUGGEDNESS 
COMPACn~ESS Be HIGH EfflCIENCV 

SPACE 
SAVING 
DESIGN 

MODEL 
SK·4125 

108 CFM Axial Fan designed for elec· 
tronic and instrumen'tation cooling. 
Guaranteed for Five Years - (upon 
approval of application). Mounts on 
41/8" square - vertical or horizon
tal operating position. Permanently 
sealed-in lubrication - maintenance 
free: Overall mounting plate size is 
4'l{6" square and depth is 3l{6"-

125 

100 

75 

C.F.M. 
50 

25 

o 

r--. 
-....... 

" "-
" '\. 

\ 
o .04 .08 .12 .16 .20 .24 .28 

STATIC PRESSURE 
(INCHES OF WATER) 

i.-I MOTOR &. BLOWER ASSEMBLIES 

NO. 

CUSTOM ENGINEERED 
to meet your exact application requirements 

Laboratory facilities have been expanded to provide 
enginering service when it's the most valuable - in 
the initial stages of your new design application . 

• a _ or STOCKED 
for immediate delivery 

Ripley offers a full line of air-moving units, axial fans, 
motor-blower assemblies, precision-bearing blowers. 
Write for price list and free catalog . 

. for quick response, contact Sales Department 
Telephone (203) 346-6677 

See YELLOW SECTION for Local Offices, Phones 2791 



FEATURES: 

TYPE F400 

• 50-60 or 400 Hz • Variable or Dual frequency. 1 or 3 phase. BRUSHLESS DC • up to 440 
Volts AC • Superior performance. greater efficiency. Rugged construction. Permanently lubri
cated for long life. Dynamically balanced. Quality controlled per MIL-Q-9858. Meet or exceed 
MIL & UL specifications. Ambient temperature range: -55 degrees C to +125 degrees C and up. 
High Altitude. Versatile mounting and adaptors. Operate in any position. Compac;t • 

TYPE 8500 (NOT SHOWN) 

ELECTRICAL AIR DIMENSIONS ELECTRICAL AIR DIMENSIONS 
Tvpe Freq. Cap. Nom. Nom. Nom. CFM@ 

Design No. Hz Ph. Volts MId. Amps Watts RPM 0" SP L W H 

8400·1 50/60 1 115 1.0 0.22 25 3200 49 4.53 6.45 6.04 
8400·2 50/60 1 115 1.0 0.5 50 3150 88 6.40 
8400·3 50/60 3 200 .. 0.2 64 3300 125 7.00 
8400·4 400 1 115 1.0 0.95 85 3600 100 6.28 
8400·5 400 3 208 .. 0.8 110 5450 93 5.40 
8400·6 400 3 208 .. 1.5 260 5650 265 7.59 
DOU8LE BLOWER 
8400·7 150/60 1 115 4.0 0.50 55 3400 115 8.00 
B400·8 50/60 3 208 .. 0.45 120 3400 280 12.56 
INVERTED 
8400·9 . r 50/60 1 115 1.0 0.38 40 3300 75 4.47 
8400·10 50/60 3 208 .. 0.28 35 3300 75 4.47 6.45 6.04 

INVERTED TYPE 8600 (NOT SHOWN) 

ELECTRICAL' 
Tvpe Freq. Cap. Nom. Nom. Nom. 

Design No . . Hz Ph. Volts MId. Amps Walls RPM 

B600·1 60 1 115 2.5 2.0 210 3000 
8600·2 60 1 1208 2.5 1.1 210 3000 
8600·3 60 3 208 .. 0.9 300 3000 
8600·4 60 3 200 .. 0.22 56 1600 

TYPE 83500 (NOT SHOWN) 

ELECTRICAL 
Tvpe Freq. Cap. Nom. Nom. Nom. 

Design No. Hz Ph. Volts MId. Amps Walls RPM 

83500·1 50/60 1 115 1.0 0.45 50 3300 
83500·2 50/60 1 115 2.5 0.69 12 3300 
83500·3 50/60 1 208 2.0 0.75 90 3200 
83500·4 50/60 3 208 .. 0.26 75 3300 
83500·5 400 1 115 4.0 1.4 140 5300 
B3500·6 400 1 115 1.0 1.5 120 3500 
83500·7 400 1 115 1.0 1.5 120 3500 
83500·8 400 3 208 .. 0.85 100 3750 
83500·9 400 3 208 .. 1.25 160 3750 

ROTATION & BLAST CCW rotation- 12 o'clock is 
standard, CCW & CW rotation and any of eight blasts 
available. Specify desired rotat~on and blast required 

AIR DIMENSIONS 
CFM@ 
O"SP L W H 

200 6.31 9.70 8.66 
200 6.31 

+ + 300 6.31 
175 4.75 9.70 8.66 

AIR DIMENSIONS 
CFM@ 
0" SP L W H 

85 5.19 6.85 6.26 
248 7.91 

I I 
175 6.13 
180 6.13 
140 5.57 
185 6.63 
240 7.91 
100 5.06 
255 7.91 6.85 6.26 

OPTIONAL 
A~CESSORIES 

{ Flange 
OUTLET Ductclamp 

{
Screen 

INLET Rim with 
Clamp 
Cone 

F400 

Tvpe Freq. Cap. Nom. Nom. Nom. CFM@ 
Design No. Hz Ph. Volts MId. Amps Walls RPM O"SP L W H 

8500·1 SO/50 1 115 4.0 1.0 120 3200 160 6.65 7.78 7.22 
8500·2 50/60 1 115 2.5 2.0 220 3100 255 9.16 
8500·3 50/60 1 208 4.0 0.6 125 3200 160 6.65 
8500-4 50/60 1 208 2.5 1.2 220 3250 155 9.16 
8500·5 50/60 3 208 .. 0.8 110 3250 160 6.65 
8500·6 50/60 3 208 .. 1.2 190 3250 265 9.16 
8500·7 400 3 208 .. 1.25 220 3600 180 6.65 
INVERTED 
8500·8 50/60 1 115/ 4.0 1.0 110 3200 155 5.17 

230 
8500·9 50/60 1 115 2.0 0.30 30 1700 77 4.94 
8500·10 50/60 3 208 .. 0.6 95 3300 152 5.17 
8500·11 400 3 208 .. 2.4 190 3700 174 5.17 7.78 7.22 

TYPE 82500 
ELECTRICAL AIR DIMENSIONS 

Tvpe Freq. Cap. Nom. Nom. 'Nom. CFM@ 
Design No. Hz Ph. Volts MId. Amps Walls RPM 0" SP L W H 

82500·1 50/60 1 115 1.0 0.11 10 3400 23 3.32 3.72 4.19 
82500·2 50/60 1 115 1.0 0.12 11 3300 23 4.08 

I I 82500·3 50/60 3 208 .. 0.06 12 3400 21 3.44 
82500-4 400 1 115 0.5 0.45 46 7500 50 3.94 
82500,5 400 1 115 0.05 0.3 30 5000 33 4.08 
82500·6 400 3 208 .. 0.20 38 7500 50 3.94 
82500·7 320· 1 115 1.25 0.8 80 7200 45 4.29 3.72 4.19 

1000 min. 

TYPE 84500 
ELECTRICAL AIR DIMENSIONS 

Tvpe Freq. Cap. Nom. Nom. Nom. CFM@ 
Design No. Hz Ph. Volts MId. Amos Walls RPM 0" SP L W H 

84500·1 50/60 1 115 2.5 1.8 200 3200 290 7.97 8.72 7.81 
84500·2 50/60 3 208 .. 1.3 215 3200 

>W .53 I j B4500·3 50/60 3 115 .. 1.5 260 3100 390 9.03 
B4500-4 50/60 3 115 .. 1.8 310 2950 455 9.72 
B4500·5 50/60 1 115 2.0 0.35 35 1650 150 6.411 
84500·6 50/60 1 115 4.0 0.7 75 1700 240 7.97 
84500·7 400 3 208 .. 2.6 175 3700 170 ,5.81 18.72 7.81 

HOW TO ORDER OR INQUIRE 
START with type design No. *(this is not a part No.) 

ADD Ambient temperature - Min. and Max. Optional accessories you require. 
Special environmental conditions. For modified or custom deSign, send your 
specs. 

SEND to or call RC for quotation, drawing and part No. 

82500 

SYNCHRONOUS MOTORS. TACHOMETER GENERATORS. BLOWERS. BRUSHLESS DC BLOWERS. IN!lUCTION GENERATORS. PM GENERATORS 
INDUCTION MOTORS. FANS. BRUSHLESS DC MOTORS. DRAG CUP MOTORS. PRECISION GEAR MOTORS. TORQUE MOTORS. SERVO MOTORS 

2792 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



.Mil .. 

FEATURES:' • 50-60 or 400 Hz • Variable or Dual frequency. 1 or 3 phase. BRUSHLESS DC • up to 440 
Volts AC • Superior performance. greater efficiency. Rugged construction. Permanently lubri
cated for long life. Dynamically balanced. Quality controlled per MIL-Q-9858. Meet or exceed 
MIL & UL specifications. Ambient temperature range: -55 degrees C to +125 degrees C and up. 
High Altitude. Versatile mounting and adaptors. Operate in any position. Compact. 

TYPE F300 (NOT SHOWN) TYPE 8400 (NOT SHOWN) 

ELECTRICAL AIR MOUNTING ELECTRICAL AIR 
Type Freq. Cap. Nom. Nom. Nom. CFM@ 

Design No. Hz Ph. Volts MId. Amps Walts RPM 0" SP L Dia. Hdware 
Type Freq. Cap. Nom. Nom. Nom. CFM@ 

Design No. Hz Ph. Volts Mid. Amps Watts RPM O"SP 
F300·1 50/60 1 115 1 0.1 9 3300 40 3.00 4.25 3·.169 F400·1 50/60 1 115 1 0.08 9 3450 85 
F300·2 50/60 3 208 .. 0.06 10 3500 32 2.86 

! 
Dia. 

F300·3 60/400 1 115 1 .121.35 12/25 3000 35 3.00 holes 
F300-4 400 1 115 1 0.15 25 11000 100 3.25 equally 

F400·2 50/60 3 208 " 0.06 12 3450 85 
F400·3 60/400 1 115 0.5 0.24 21 3200 80 

0.20 36 3700 100 
F301l·5 400 3 200 .. 0.15 23 11000 100 2.59 4.25 spaced F400-4 400 1 115 0.5 0.50 46 7500 180 

F400·5 400 3 115 .. 0.40 38 7500 180 

TYPE F700 F400·6 400 3 200 " 0.22 53 8500 210 

ELECTRICAL AIR MOUNTING 
Type Freq. Cap. Nom. Nom. Nom. CFM@ 

TYPE F800 (NOT SHOWN) 
Design No. Hz Ph. Volts MId. Amps Walts . RPM O"SP L 9ia. Hdware ELECTRICAL AIR 

F700·1 50/60 1 115 4 0.5 58 3300 500 5.94 8.38 8·.156 
F700·2 50/60 1 115 4 0.5 58 3300 500 5.94 

j 
Oia. 

F700·3 50/60 1 115 4 1.0 90 3300 600 5.94 holes 
F700-4 50/60 3 208 .. 0.3 40 3300 500 5.00 equally 
F700·5 50/60 1 115 2 0.45 45 1700 250 5.00 spaced 
F700-G 400 1 115 1 1.25 95 3700 550 5.75 

~ F70il·7 400 3 208 .. 1.00 106 3700 550 5.10 8.38 

Type Freq. Cap. Nom. Nom. Nom. CFM@ 
Design No. Hz Ph. Volts Mid. Amps Watts RPM O"SP 

F800·1 50/60 1 115 2 1.6 60 3300 500 
F800·2 50/60 1 115 3 0.55 65 3300 630 
F800·3 50/60 1 115 4 1.0 120 3300 810 
F800-4 50/60 1 115 2.5 1.5 170 3300 1000 
F800·5 50/60 1 115 2 0.3 25 1700 260 
F800·6 50/60 1 115 2 0.3 25 1700 330 

TYPE F4500 F800·7 50/60 1 115 2 0.35 30 1700 400 
F800·8 50/60 1 115 2 0.45 45 1700 500 

ELECTRICAL AIR MOUNTING 
Type Frcq. Cap. Nom. Nom. Nom. CFM@ 

Design No. Hz Ph. Volts MId. Amps Watts RPM 0" SP L Oia. Hdware 
F4500·1 50/60 1 115 1 0.08 9 3300 110 2.94 6.00 3·.193 
F4500·2 50/60 1 115 0.5 0.06 7 1700 58 2.94 Dia. 
F4500·3 50/60 1 230 1 0.05 10 3200 105 2.94 holes 
F4~OO-4 50/60 3 115 .. 0.27 16 3500 120 3.44 equally 

F800·9 50/60 3 208 .. 0.6 85 3300 800 
F800·10 50/60 3 208 - 0.15 130 3300 950 
FOOO·l1 400 1 115 1 1.25 95 3800 540 
F800·12 400 1 115 1 1.2 125 3800 740 
F800·13 400 3 208 - 1.0 150 3800 780 
F800·14 400 3 208 .. 1.6 210 3800 900 
FBOO·15 400 3 208 .. 3.1 680 5600 1650 

F4500·5 50/60 3 208 " 0.06 13 3400 115 2.94 spaced 
F4500-G 50/60 3 208 .. 0.07 11 1750 60 3.44 

j 
F4500·7 60/400 1 115 1 0.39 26 3350 115 4.44 

0.57 63 3500 120 
F4500.a 400 1 115 1 0.5 60 7000 240 4.44 
F4500·9 400 3 200 .. 0.28 72 7100 250 3.44 
F4500·10 400 3 200 .. 0.27 50 6000 225 4.44 6.00 

TYPE F5500 
ELECTRICAL AIR 

Type Freq. Cap. Nom. Nom. Nom. CFM@ 
Design No. Hz Ph. Volts Mid. Amps Walts RPM O"SP 
F5500·1 50/60 1 115 1 0.18 20 3450 lBO 
F5500·2 50/60 1 115 2 0.5 40 3350 315 

TYPE F6500 F5500·3 50/60 1 115 1 0.20 23 1750 95 
F5500-4 50/60 3 115 - 0.20 16 3450 lBO 

ELECTRICAL AIR MOUNTING 
Type Freq .. Cap. Nom. .Nom. Nom. CFM@ 

Design No. Hz Ph. Volts MId. Amps Watts RPM O"SP L Dia. Hdware 
F6500·1 50/60 1 115 1 0.21 24 3300 300 3.88 8.50 6·.180 

F5500·5 50/60 3 208 .. 0.20 16 3450 180 
F5500·6 50/60 3 208 .. 0.06 11 1150 95 
F5500·7 400 1 115 1 0.55 65 6400 315 
F5500·8 400 3 200 .. 0.29 56 5500 290 

F6500·2 50/60 1 115 2 0.20 23 1700 160 3.88 oia. 
F6500·3 50/60 3 208 - 0.20 23 3300 305 3.88 holes HOWTO ORDER DR INQUIRE 
F6500-4 50/60 3 115 - 0.22 23 3300 305 3.88 equally 
F6500·5 400 1 115 1 0.77 66 3800 350 4.94 spaced START with type design No. *(this is not a part No.) 

MOUNTING 

L Dia. Hdware 
2.91 5.50 3·.193 
2.91 

j 
Dia. 

3.41 holes 
equally 

3.41 spa~ed 

3.41 t 3.41 5.50 

MOUNTING 

L Oia. Hdware 
6.25 10.00 8·.180 
6.25 Oia • 
6.15 holes 
7.88 equally 
4.69 spaced 
4.69 
4.69 
4.69 
6.15 
6.15 
6.25 
11.75 
6.75 
1.88 
7.B8 10.00 

MOUNTING 

L oia. Hdware 
3.63 1.50 6·.1BO 
4.63 

j 
Oia. 

3.63 holes 
3.63 equally 
3.63 spaced 
3.63 

~ 4.88 
4.88 1.50 

F6500-G 400 3 208 - 0.83 75 
F6500·7 400 3 208 - 0.78 90 

3900 360 4.94 
5600 500 4.94 

I 
8.50 + 

ADD Air Flow direction A~ or B ..... Ambient temperatures - Min. and 
Max. Optional accessories you require. Special environmental conditions. For 
modified or custom design, send your specs. 

(AIR FLOW) A .... B 

'700 

SEND to or call RC for quotation, drawing and part No. 

F4500 
F5500 
F6500 

SYNCHRONOUS MOTORS. TACHOMETER GENERATORS. BLOWERS. BRUSHLESS DC BLOWERS. INDUCTION GENERATORS. P.M GENERATORS 
INDUCTION MOTORS. FANS. BRUSH LESS DC MOTORS. DRAG CUP MOTORS. PRECISION GEAR MOTORS. TORQUE MOTORS. SERVO MOTORS 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2793 
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sergeantT'FAN 

SERGEANT FLOW R 
MOTOR SERIES 

5 
1283HS 

1.5 60Hz 

.~ 

20 40 60 80 100 120 

The Sergeant fan joins the famous Muffin and 
Skipper fons to form a family of three general pur
pose, commercial. flushing fans in a choice of three 
price ranges. While the· Sergeant fan is extremely 
low in price, it is reliable and ideally suited for 
cooling electronic equipment. The fan measures 
41K6" by 2'%" in depth. 

The Sergeant is available for either direction of 
airflow. It may be quickly mounted using two 
mounting holes which fit the industry's standard 
4.125" square hole layout. Mounting in any atti
tude is permissible and there is a choice of mount
ing directly to the panel wall where the impeller 
may extend beyond the panel or flush mounting by 
including a venturi spacer. 

This fan is suitable for ambients up to 130°F 
(55°C) and has a design life of five years at 75°F 
(25~C) without maintenance. The fan is impedance 
protected and satisfies U .L. requirements. The 
sound interference level is a low 43 .db at free 
delivery. The Sergeant draws watts. Electrical 
connection is made to 12" long 18 gauge leads. 

The mounting spiders are formed steel wire, 
bright zinc plated. The venturi is cold rolled steel, 
bright zinc plated. The venturi spacer and the 
impeller are injection molded acetal resin thermo-
plastic. . 

For 115 vac, 50-60 Hz. Weig~t 

1-r.2.870 MAX.-

•• <0 

AllfLOW_ 

muFffn®Fan 
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50 "Z I~ ..... "'\. I I 

I- With Clean ~ \~~ 
Filter \ ~~\ 

o 20 40 60 10 100 120 

AIR VOLUME - CFM 

The Muffin Fan is the most reliable 
commercial tubeaxial fan available. The 
Muffin Fan can be expected, with a 90% 
survival rate, to operate up to 10 years 
at room temperature. Installed in equip
ment, it minimizes component derating, 
increases the life expectancy of the 
equipment and assures top performance. 
Ultra-long-life bearings are precisely 
aligned for vibration-free operation. En
capsulated motor winding adds years 
to life of unit. Molded in bus-bar motor 
leads. Completely integrated design of 
motor, blades, optional venturi, grille 
and filter in a performance matched as
sembly. The Muffin Fan is designed for 
115 VAC, 50-60 Hz, 1 Phase applications. 
Models for 230 VAC are also available. 
It has UL yellow card component recog
nition. File No. E-31293. 

WEIGHT 1.0 POUND 

MOUNTING HOLE DIMENSIONS 4.125" 

4.125 
- (TYP.)-

4.687 SQUARE .. 1.510 

For Further 111 formation Request Catalog Sheet £ 2820 

Ilfl WOODSTOCK, ROTRON -----------------------------------------N~E~¥J--~Y~O~R~K~I-2~4~9~a= 
®TEL: 914 679·2401 

INCORPORATED 

PACIFIC OIVISION 1912 WEST BURBANK BOULEVARD. BURBANK .. CALIFORNIA 91506 
TEL: 213 849·7871 

PAGES: 1·988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 2600 • FANS/BLOWERS/COOLING EQUIPMENT 

Sentinel, Muffin, Whisper, 
and Centaur Fans 

A VAILASLE IN 4 VERSIONS 

"SKELETON FAN" 
Consists of a motor·driven 
propeller with 4 mounting 
arms containing molded-in 
leads. It can be mounted as 
an air-stirring device among 
hot components or can be 
mounted ih a round, sharp
edged or bell mouth aper
ture in the equipment en
clalure. 

"GRILLE FAN" 
The "GRILLE FAN" resultl 
from the addition of the 
GRILLE and M 0 U NT I N G 
CLIPS to" the "VENTURI 
FAN". The "VENTURI FAN" 
may be mounted against the 
inside surface of the equip
ment enclosure and the 
grille snapped into place 
from the outside. The grille 
Is an advanced aerodynamic 
design which minimizes the 
accumulation of lint. and 
dust, and keeps the acousti
cal' noise level to the min
imum while insuring max .. 
imum airflow. 

''VENTURI FAN" 
An assembly of the "SKELE
TON FAN" mounted in a 
4.68" square molded plastic 
VENTURI BLOCK only 1.50" 
thick. May be used in either 
a round or square opening 
in an equipment panel. 
Mounting holes are provided 
an both upstream and down. 
stream sides to permit the 
fan to push or pull air. It 
may also be. used with the 
MOUNTING CLIPS described 
In this folder. 

"FILTER FAN" 
A complete cooling package 
consisting of matched fan 
and filter for maximum effi
ciency. The FILTER BOX locks 
in place between the GRILLE 
FRAME and the "VENTURI 
FAN" adding less than .75" 
to over-all depth. This unit 
completely eliminates guess 
work and risks involved in 
unmatched fan/filter assem
blies. FILTER BOX, GRILLE 
and MOUNTING CUPS are 
also available as separate 
accessories for e xis tin 9 
"VENTURI FAN" installations. 

Accessory Items For 
Sentinel, Muffin, Whisper and Centaur Fans • 

Mounting Clips No. 13996 (Sell 
Spiral Grillo No. 16239 
FilI.r Assembly No. 15449 

. Filtercoal No. 18440 
fingor Guard No. 20132-2 
Plug & Cord Assembly No. 16415 

Sentinel FAN 

.30 

_-= .25 ...... .... 
ilj; .20 

==~ .15 

~~ .10 
:n!: 
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GIl 

MOTOR SERIES 747 

60 Hz 

50 Hz 

20 40 60 80 100 120 
AIR VOLUM£-CfM 

The Sentinel Fan has retained the high 
air performance, versatility, compact de
sign and low noise level of the Muffin 
Fan but is designed for the more "rug
ged" application where the ambient tem
perature is higher. It is also for the cus
tomer that requires long, trouble free 
life without the requirement for main
tenance_ The Sentinel Fan may be used 
in a maximum ambient of 100c C and 
will withstand greater shock and vibra
tion than the Muffin Fan was designed 
for. To achieve this design criterion the 
Sentinel Fan incorporates a glass-filled 
phenolic venturi block, an encapsulated 
stator, stainless steel ball bearings and 
an ciluminum heat sink which draws 
heat from the windings to provide a cool 
running motor. The Sentinel Fan was de
signed to meet U.L approval and has 
been satisfactorily qualified to MIL-E-
4970A. The Sentinel Fan is designed for 
115 VAC, 50-60 Hz, 1 Phase applications. 
Models for 230 VAC are also available. 

WEIGHT 1.0 POUND 

MO,!NTlNG HOLE DIMENSIONS 4.125" 

for further Informallon Request Calalog Sheet E·2810. lEI WOODSTOCK. ROTRON -----------------------------------------N=E=WV~=Y=O=FU<===1=2=4~9=a= 
® TEL: 914 679·2401 

eem/1971 

INCORPORATED 

PACIFIC DIVISION 1912 WEST BURBANK BOULEVARD. BURBANK. CALIFORNIA 91506 
TEL: 213 849-7871 
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in 4 Versions 

=e .51-+-+-+~·-1--l 
=;.4~+-+~-+~1--l ... 
::~ .3 p...~-+-,d"d=--'~ 
u'" ;::~ .2~+'-~rl=::::;:=--i~ 
;:!u 
... !: .11-r.n-':::'J..+!-'+~1--l 

Delivers 115 CFM free delivery for 
military applications. Dimensions of 
41J<6" square by 1 X" in depth make this 
fan dimensionally interchangeable with 
the Muffin Fan. Powered by a multi-slot, 
double-shielded, ball bearing induction 
motor which is lubricated for life at a 
maximum ambient of 100°C. Electrical 
connection is made by means of 12" 
leads'. The Spartan Fan is designed for 
115 VAC, 50-60 Hz,.l Phase and 400 
Hz, 1 Phase and 400 Hz, 3 Phase. The 
Type "R" version contains round mount
ing rims for use with standard motor 
mounting clamps. The air-flow direction 
may- be reversed by turning fan end-for
end. The Venturi Ring, spiders and hub 
are a single aluminum casting suitable 
for shock and vibration requirements. 
The Spartan Fan meets applicable mili
tary specifications for ground and ship
board use. 

o \ 20 40 60 80 100 120 
AIR VOLUME - CFM 

OPTIONAl 
ACCESSORIES: 

Terminal Block. 
"Sync lamps" for Clamping Rim Mtg. Part 
#24254. (3. Required Per Fan). 
"Rever·Synclamps" for Clamping Rim Mtg. 
Part #14015.(3 RequireJi Per Fan). 

WEIGHT 1.0 POUND 
MOUNTING HOLE DIMENSIONS 4.125" 

Typ. ''I'' 

Typ. "S" 

FIn Further Information Rcquest Catalog Sheet E 2B02. 

.lEI 
INCORPORATED 

New aerodynamic principles by Ro
trol"! permit the new Centaur to achieve 
greater aerodynamic efficiencies than 
ever before from axial flow fans - and 
with low acoustical disturbance and 
compact size. 

The Centaur with its computer de
signed five-bladed impeller molded of 
high impact polycarbonate is precisely 
matched to a powerful shaded pole 
motor - available with either oil-impreg
nated sleeve bearings or precision bal.! 
bearings lubricated for life. The recom
mended operating ambient temperature 
is - 40°C to +55°C with sleeve bear
ings, and - 40°C to +72°C with ball 
bearings. The motor is mounted to a 
spider of die cast aluminum which is in 
turn assembled to a venturi of high tem
perature resistant black phenolic. 

The Centaur will deliver 115 cfm of 
air, free delivery operating at 115 volts, 
60 Hz, or 100 cfm free delivery at 230 
volts, 50 Hz making it possible for the 
design engineer to select a fan to deliver 
the same cfm on European power sources 
as Muffin fans or Sentinel fans at 60 Hz 
power used in the U.S.A. 

The Centaur is designed to be physi
cally intercnangeable with the Muffin 
fan or the Sentinel fan. 

WEIGHT 1.2 POUNDS 

MOUNTING HOLE DIMENSIONS 4.125" 

4.687 SQUARE-

For Further Information Request Catalog Shprl E 2A50 
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AIR VOLUME - CFM 

Breathing 55 cubic feet of cool air over, 
under and around every heat-generating 
component, the Whisper Fan improves 
performance of hi-fi equipment, radio-TV 
receivers and O.E.M. equipments by min
imizing drift due to temperature change 
within the enclosure. So quiet you have 
to feel the ,breeze to know it's going. 
Only 18 db SIL. Also supplied as Whisper 
Fan Kit complete with special mounting, 
hardware, plug and cord for electrical 
connections and detailed instructions. 
Whisper Fan is designed for 115 VAC 
only, 50-60 Hz, 1 Phase. 

WEIGHT 1.0 POUND 

Mounting hole dimensions 4.125" 

-T 
4.125 
(TYP.) 

_1 

For FUrther Information Request Catalog Sheet [·2801 

FEATURES 
.. Saves installation time-venturi model 

needs only two mounting screws 
.. Easily reversible air flow-designed 

for mounting from either side 
• Mounts easily-on any panel thickness 
• Powerful-moves 100 cfm 
.. Extra quiet-35.8 db (SIL); ultra quiet 

low speed model yields only 25.2db SIL 
• Thin profile-2-inch axial depth 
• Compact-installs in an area less than 

4%-inch square 
.. Lightweight-weighs less than 1 lb. 
• Never needs lubrication - prelubri

cated bronze sleeve bearings for 5-
year maintenance-free life 

• Cool running - die-cast zinc motor 
housing for better heat dissipation 

.. Designed for high temperature opera
tion-provides continuous cooling at 
temperatures up to 50°C (122°F) 

• Needs no plug or cord-furnished 
with 12-inch leads 

• Meets UL Class IIAII Insulation Specs. 
• Impedance protected 
• Immediate delivery-both venturi and 

skeleton models in stock for fast delivery 
WEIGHT 14·0UNCES 

Tr=-1---T -r~---
-;.- I 'r 1/ 
i .~~ I /~(j 
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The Sprite fan has been designed especially for commercial cooUng applications in 
low-profile electronic equipment, where size and reliable LOW COST performance are 
the important requirements. 

It is only 3Ye" square, still, this rugged little fan with its nine-bladed propeller de
livers 33 cfm - tailored to produce high pressure at the ranges approaching free delivery. 
(See Curve) Review these impo~tant features:· 

WEIGHT 14 OUNCES • Small-only 3Ye" square. 

2.812 
typo 

. .L 

• Peppy-delivers 33 cfm. 
• Reversible air flow-Simply turn fan end

for-end. 
• Impedance protected. 
• Designed to meet UL requirements. 
• Designed to operate in temperature up to 

140°F (60°C). 
• Quiet-only 35 db SIL. 
• Long life-up to five years. 

For Further Informat.on Request Catalog Sheet E 3001 

The Feather Fan delivers 270 CFM for flushing computer consoles, power sup
plies, heat exchangers and electronic control equipment that can spare little room 
for a cooling device. The fan's depth dimension of only 21%2" x 7" diameter imposes 
little space displacement on the system to be cooled. The Feather Fan is constructed 
of high-impact polycarbonate plastic which is resistant to extreme temperatures and 
boasts outstanding dimensional stability. The fan is powered by multi-slot ind!Jction 
motor that incorporates prelubricated stainless steel ball bearings for an ambient 
temperature range of - 55°C to + 65°C. 115 VAC, 50-60 Hz, 1 phase. A capaci
tor is provided which is mounted on the fan venturi. The electrical connection 
is made to tinned brass terminals and a mating plug and cord is available. The fan 

WEIGHT 1.5 POUNDS 

is provided with clamping rims for easy mounting 
and the airflow is reversible by turning the fan 
end-for- end. A matched filter box #17785 
which is permanent, non loading and washable 
is optional as are fan guards. 

OPTIONAL ACCESSORIES: 
Rim Guard #14559 . 
Panel Guard #14651. 
Plug & Cord #16398. 
Filter Bo. #17785 

Mounting .Clamp ~16410 
(3 required per fan). 
Panel Mount Guard Clip #14611 
(3 required per guard). 
Rotron Filtercoat #18440. 

Aiso available to·meet Mll·B-23071/1/. Please Inquire. 

SAUCER RJ FAN For further Informat.on Request Catalog Sheet E·3000 

1 

2798 
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AIR VOLUME - CFM 

The Saucer Fan is ideally suitable for integration into modern electronic pack
ages requiring 270 CFM of cooling air. Its axial length or thickness is strictly limited 
to the minimum measurement required by a highly efficient propeller, with no fur
ther space sacrificed for the driving motor. In other words, lilt is all fa nil. Airflow 
is reversible by turning the fan end-far-end. Clamping rims at each end of venturi 
provide easy mounting. Electrical connections are made to a compact terminal block. 
The Saucer Fan meets applicable military 
specifications for ground equipment. 

MOTOR . "ELECTRICAL 

Cap. 

AIR 

Walts at Line 
A 400 Hz version is also available. 

WEIGHT 1.6 POUNDS 

Series Yalts i HI RPM Free CFM MM. Delivell Imps. 

6540S 115 1 400 - 3750 30.5 0.25 310 

~ 
200 3 400 - 3800 25 0.13 310 

340ZS 115 1 50·60 2.0 3300 24 0.23 270 

~ 200 3 50·60 - 3300 20 0.10 270 --
5590S 115 1 50·60 2.0 1680 10.5 0.10 140 

OPTIONAL ACCESSORIES: 
Flush Mount Guard #14651, Rim Mount Guard #14559, Clip #14611. 

(For mounting flush mount guard) 
"Synclamps" for clamping rim mounting part #24254 (3 required per fan) 
"Rever·Synclamps" for clamping rim mounting part # 14015 (3 required 

per fan) 
Filter Box # 19869. 
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WEIGHT 5 POUNDS 
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For Further Information Request Catalog Sheet M·SOOO. 

The Tarzan fan brings an entirely new concept of air moving device 
versatility to the science of electronic cooling- CENTRIFUGAL BLOWER 
PERFORMANCE IN A COMPACT AXIAL FLOW FAN. This unique Rotron 
aerodynamic design (patent applied for) develops much greater pressure 
than comparably sized axial flow fans. 

Its straight line performance curve permits the packaging engineer 
to realize full potential from the Tarzan at any point along the curve with 
no instability normally found in a curve of an axial .flow fan. 

When considering a squirrel cage centrifugal blower to deliver 175 
cfm at 1/2" water static pressure - CONSIDER A TARZAN FIRST - SAVE 
SPACE - eliminate discharge diffusers. 

More features: 

• Long maintenance free life. 

• Economically priced. 
• Reversible air flow - Simply turn 

fan end-for-end. 
• Ball. bearings - lubricated for life . 

• 115 VAC, 50/60 Hz. 

• 230 VAC, 50/60 Hz. 

Optional accessories: 

• Plug and Cord #17555. 

• Filter Box #20990. 

• Finger Guard #21196-2 . 

• earavel" FAN ,"\', " ~., '. ': ' For further Information Request Catalog Sheet E·30S0 

WEIGHT 5 POUNDS 

The Caravel Fan dl'llivers an air volume of 575 CFM while holding 
a narrow depth dimension of only 3V2" x 10" diameter. This high per
formance and compact design makes it ideal for flushing large racks and 
cabinets. The fan may be mounted directly to a panel or cabinet wall 
using the holes located around the circumference of the venturi. Airflow 
may be reversed by turning the fan end-for-end. The motor is provided with ban 
bearings for long, quiet life. No maintenance is required. The electrical connection 
is made to a terminal block and a mating plug and cord is optional. The Caravel 
is suitable for the most rugged commercial applications where the cabinet tempera
ture does not exceed 140°F. Thermal protection for themotor, designed to meet UL 
approval, is available on special order. 

CARAVEL TYPE CHART ..... 
~= .3~~~-1---+---+--~~4 
m:l: ... 

TYPE VAC PHASE Hz CFM 

f~ .2r-~~~~~---+--~--4 

"'''' -... 
Cl2T 

Cl3T 

115 

230 

1 50/60 575 

1 50/60 575 

e~ .Ir-~~~~=+~~~~--4 
"'!: OPTIONAL ACCESSORIES: Screen Guard #19694·2 

Plug & Cord # 17555 

eem/1971 

600 

AIR VOLUME - cn.l 
f----f--- 10" ------I 

8 MOUNTING HOLES .180 OIA. 
EQUAllY SPACED ON 9.688 :::!:',010 01". 

~BOTH flANGES) 
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PROP. MAX" 2 for fUrther Informat.on Request Catalog Sheel E 2900 

. The PROPIMAX-2 is ideal for 400 Hz airborne and missile applications where high shaft 
speeds are mandatory to obtain maximum air performance in a minimum of space. Selection from 
const''"t speed ar high altitude varying speed "Altivar"lF motors, which change shaft speed directly 
with altitude. A 50-60 Hz design is also available. The units are lubricated far a maximum am
bient temperature of 125°C and will have a life expectancy af 2000 hours of continuous duty in an 
ambient atmasphere of 14.7 psi a and 72°C. For fan life specifications for motor series 366ZS contact 
factory. The airflow is reversible by turning venturi ring end-far-end. There are clamping rims ai 
each end of venturi for quick mounting. A single terminal block for all electrical connectians. Meets 
applicable military specifications. 

~~~--T-~--~-' 

25 50 75 100 125 

AIR VGLUME - CFM 

MOTOR ElECTRICAL AIR .. 
Cap. .Full Lin. Mu. Serle. Valts ;; Hz RPM Witt 6- Mfd. Amps. CFM 

"- Laod 

606N5 115 1 50·60 1.0 3100 7.0 0.06 17 

366ZS 115 1 400 0.75 21000 41.0 0.37 122 

464ZS 115 1 400 0.15 11000 10 0.10 62 

367J5 200 3 400 - 20500 34 0.13 U8 

415ZS· 115 1 400 0.15 12300 18 0.18 67 

395JS· . 200 3 400 - 12500 18 0.10 68 

704WS 200 3 400 - 11500 17 0.12 65 

-AII,vlr 
OPTIONAL ACCESSORIES, "Synclamps" for Clamping Rim Mtg. Part 

, #24254. (3 Required Per Fan). 
"Rever·Synclamps" for Clamping Rim Mtg. 
Part #14015. (3 Required Per Fan). 

PROPIMAX-S & SB for Further Informat.on Request Catalog Sheet E·2901 

WEIGHT 15.2 OUNCES 

The PROPIMAX 3 and 38 will deliver up to 220 CFM free delivery and will work aga'inst high 
air impedance. It is ideal for cooling small airborne systems which must place m'aximum emphasis 
on size and weight. This means heavy component density with large heat loads and high air im
pedance in rela'tion '10 the envelope dimensions af the system. The PROPIMAX, 3 has a two bladed 
propeller and is powered by a constant speed 400 Hz mofor operating at 22,000 RPM. The PROPI
MAX 3 will deliver large volumes of air againsf relatively high static pressures. The PROPIMAX 38 
is provided with a four bladed pr,?peller for operqtion at speeds of 12,000 RPM or less on 400 Hz. 
The PROPIMAX 38 will deliver large vol!lmes of air against lower static pressure levels. The PROPI
MAX 38 offers a choice of a constant speed 11,000 RPM design and high altitude, variable speed 
"AlTlVAR''1l motors which change speed directly with ahitude. There is also a 50-60 Hz design 
available. 

The units are lubrica'ted for a maximum ambient temperature of 125°C and will have a life ex
pectancy of 2,000 hours of continuous duty in on ambient atmosphere of 14.7 psia and 72°C. For 
more stringent duty conditions fan life specifications must be individually defined. Airflow is re-

PIQPIIWI 3 versible by turning fan end·for-end. There are clamping rims at each end of the 
7. ~enturi for quick moun'ting. A single terminal block for all electrical connections. 
6.~+-+-+-++-l Meets applicable military specifications. 

HlII---III+-1. .. ",S.lii?iI-+-+-++-l OPTIONAL ACCESSORIES, PROPIMAX 38 

PROPIMAX 3 

MOTOR 

Series Valts Phase HI 

409ZS 115 400 

341JS 200 400 

§~4.~,*~-+-+--j--j "Synclamps" for Clamping 
1:l;'Ii'~~"ft:-t-t-t Rim Mig. Pari ·#14015. 
.. -" (3 Required Per Fan). . ==~, ~~~~~~-i "Rever~Synclamps"for Clamping 
..... -'1 Rim Mig. Part #24254. 

5= l~~~~~~l (3 Required Per Fan). 
Iii!!. 

ELECTRICAL AIR 

Cap. Full Line Mal. RPM watt Mfd. load Amps. CFM 

2.5 22,500 100 1.0 220 

22.500 80 0.3 220 ." A1tivar 

MOTOR 

Series 

763ZS 

754DS 

718ZS 

400ZS' 

473J5 

387JS· 

B05ZS 

ELECTRicAL AIR 

Cap. Full Line Mox. Volts Phase Hz Mid. RPM Watt Amps. CFM load 

115 1 60 0.5 3,450 10.5 0.12 58 

115 1 400 2.0 11,100 60 0.6 190 

115 1 400 0.25 7,400 25.5 0.3 125 

115 1 400 0.5 6,250 35 0.3 110 

200 3 400 - 11,000 54 0.26 190 

200 3 400 - 8,300 67 0.3 190 

50 2,400 25 0.26 40 
115 1 60 0.25 3,100 24 0.24 52 

400 3,300 25 0.23 57 

nanOSFAN 

ACCESSORY 
Synclamp Rotron PN # 24688 
(3) required per fan 

The Nanos fills the requirement for an extremely small air moving device. It is only I" in diameter by I" 
long or it may be provided in a I" cube and delivers up to 7.5 cfm free delivery. 

This fan is the smallest and lightest of a family of miniature high frequency fans for tightly packed electronic 
black boxes. The impeller and correctional vanes are of airfoil construction for maximum aerodynamic efficiency 

and minimal acoustical noise. Power is provided by an inverted construction, hys
teresis motor, utilizing on air lubricated hydrodynamic journal bearing. 

·~H-+-+.~+,''''"'r-·--r--I- The Nanos is designed to withstand 1 OOG shock in any direction. The tempera-
ture range is -55°C to + 100°C. Under normal continuous running conditions, life 
expectancy would be in excess of 20,000 hours or more than 500,00 start-stop 
cycles. The fan may be mounted in any. attitude. The, airflow is reversible by turning 
the fan end-for-end. 

Electrical connection is mode to (3) leads 12" long. Choice may be made be
tween a round configuration with clamping rims of a 1" cube which will mount flush 
at either end or on the side. For the servo configuration specify Nanos-lor for the 

• . , , . , . " cube unit Nanos-l B or l-C depending on desired airflow direction. Power require
ment is 26 vac, 400 Hz 191. 
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VANEAXIAL FANS 
Vaneaxial fans are usually employed in high component density assemblies which require high performance under relatively high air 

impedance and at the same time offer minimum space for the cooling device. Vaneaxial fans in this group offer exceptional reliability under 
extreme operating conditions. These fans are gene'rally of h'igh frequency (400 Hz) power designs with resulting extremely high motor rpm. 
This speed provides the excellent pressure building abilities within their small physical size. They can also be supplied with 50·60 Hz moters. 
Modol. y.oith Altivar motors are available for high altitude use in aircraft and unmanned high atmosphere vehicles. 

AXIMAX" 1 For Further Information Request Catalog Sheet F-3100. 

The smallest and lightest of a family of miniature. high frequency fans for use in tightly packaged 
airborne "black boxes" where ·size and weight must be held to an absolute minimum, where reliability 
is critical and where high heat loads must be dissipated with cooling air .. The Aximax 1 will answer 
all of these requirements while overcoming considerable air resistance. It will deliver 17 CFM at 1" 
w.g. Mo.unting is by Clamping rims. 

The Aximax 1 is available for both pressurized and non.pressurized applications and is built for 
single.phase or three.phase operations, and meets applicable military specifications. 

A 50·60 Hz motor is available. 

Weight 4 ounce •• 
MOTOR ELECTRICAL AIR . Full MOl. Cap. Line MOl. Serlll Valts ~ Hz RPM Wall S.P. at MId. Amps. eFM Load a Del. 

606NS 115 I 50·60 1.0 3200 7 0.06 2.6 

623YS 115 I 400 0.25 22750 0.16 0,15 22 

3671S 200 3 400 - 22500 0.10 0.1 22 

464YS 115 I 400 0.15 11400 8.5 0.09 11 

OPTIONAL ACCESSORIES: Altivar Motor. 
"Synclamps" for Clamping Rim Mtg. Part 
#24254. (3 Required Per Fan). 
"Rever-Sync lamps" for Clamping Rim Mtg. 
Part # 14015. (3 Required Per Fan). 

0.03 

1.5 

1.5 

0.4 

AX I MAX 2 For Further Information Request Catalog Sheet F·3200. 

Air delivery of 60 CFM, free delivery, is provided from a fan 2" in diameter by 1.5" axial length. 
The Aximax 2 is designed for maximum cooling against high static pressures with a minimum space 
and weight loss. It is available from a choice of constant speed or variable speed motor designs' for 
low or high ambient densities. The Aximax 2 can 'be supplied with clamping rim mounting and elec· 
trical connection to a compact terminal block or as shown in the sketch. It meets applicable military 
specifications. A 50-60 Hz mater is also available_ 

Weight: 4.5 ozs. 
3 MOUNTING HOLES. .166" DIA •• 
EQUAllY SPACED ON 2,312" DIA, 

MOTOR 

$Irll, 

606NS 

368YS 

3671S 

464YS 

415YS· 

395J5* 

414YS"'* 

398JS" 

Volts i Hz 

115 I ~O.60 

115 1 400 

200 3 400 

115 1 400 

115 I 400 

200 3 400 

115 1 400 

200 3 400 

ELECTRICAL All 

~~: 
Full Line MOl. Mu. 

RPM Watt Amps. eFM S.P. at 
La'" a Del. 

1.0 3150 7.0 0.06 8 0.08 

0.5 20000 '30 0,33 50 2.0 

- 20500 34 0,13 60 3,0 

0,15 11000 10 0.10 30 0,9 

0,15 11000 18 0,2 32 1,0 

- 11000 18 0.1 32 1,0 

0,25 19500 14 0.14 30 2,5 

- 20500 12 0.06 32 2,8 

OPTIONAL ACCESSORIES, 
Altivar Motor, Clamping Rim MounUn •. 

AX I MAX :3 For Further Information Request Catalog Sheet f·3300. 

eem/1971 

The Rotron Aximax 3 vaneaxial fan is specifically designed for high frequency cooling applications 
where high air deliveries against hig h static pressures are to be obteined in a minimum of space, 
therefore requiring high shaft speed_ For airborne equipment, including missiles, the features of the 
fan will be found particularly attractive. Selection can be made from constant speed motors or vary
ing speed motors for low ambient densities. Airflow is reversible by turning fan end for end_ The 
Aximax 3 is mounted by clamping riml. It meets 
most applicable military specifications. 

A 50-60 Hz mater is also available. 

Weight: 14 OZI. 

1.80" 

n' 
-1111----111-- - 3.000" 

MOTOR ELECTRICAL 

Seriel Valtl i Hz Cap. 
MId. APLI 

599NS 115 1 5a-60 0.5 3500 

34US 200 3 400 - 22000 

422DS 115 1 400 1.0 11300 

528YS 115 1 400 2,0 22500 

4731S 200 3 400 - 11800 

387J5· 200 3 400 - 13900 

400YS' 115 1 400 0.5 11000 

50 3200 . 558YS 115 1 60 0.25 
4500 400 

-Altavar 

OPTIONAL ACCESSORIES: Altivar Motor. 

AIR 

Full Line Mil. Max. 
Wall S.P. II 
Load Amps. efM o ael. 
3.0 0.03 23 0.13 

126 0,41 157 4.5 

23 0.28 78 1.2 

130 1.3 157 4.5 

25 0.22 82 I 1.25 

56 0.25 98 1.7 

35 0.30 76 1.1 

14 0.15 21 0.1 
17 0.16 31 0.2 

"Synclamps/' for Clamping Rim Mtg. Part 
#24254. (3 Required Per Fan). 

~ "Rever-Synclamps" for Clamping Rim Mtg . 
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Model CXH33A Model CXH29A 

• Delivers more air with more efficiency than conventional squirrel 
cage blower. 

• Can be installed in any aHitude and mounted from anyone of 
three .mounting surfaces. 

• Package size substantially smaller than assembled squirrel cage 
blower. 

• Designed to accept standard, readily available round dueling. 

Blower housing fabricated from flame retardant polyester resin. 
• Motor completely integrated with impeller design. 

No maintenance - oversize, double shielded, precision ball bear
ings - lubricated for life. 

• Never rust, never bend. 

• Thermal safety cut out feature available as optional. 
• Ultimate in reliability - no centrifugal starling switches or relays 

which are the cause of most single phase motor failures. • Operating temperature from - 20°C to 85°C. 

• Every unit comes equipped with adjustable blast direction - im
peller housing can be rotated 360°. 

• Available in 115 VAC, 60 Hz, single phase; 230 VAC, 50 Hz, 
single phase; 208-230 VAC, 50-60 Hz, three phase. 

5 
I '&iii' 0 

.5 -- --'l-. o -
~ .5 

.0 
5 

0 100 200 300~ 10500 600 

MDdel VDlts Hz Pbll' Watts Amps. C .... 
Mfd. CFM Madel Valts 

CXH33A2 115 ·50-60 1 420 3.7 12.0 540 CXH29A2 115 

CXH33A3 230 50-60 1 380 1.7 6.0 545 CXH29A3 230 

CXH33A33 220 50-60 3 410 1.3 - 530 CXH29A33 220 

For Furtber Information Request CatalDI Sbeet G-335o. 

2.5 

Hz Pbase Watts 

50-60 1 145 

50-60 1 135 

50-60 3 130 

--
~~ 

'" \ 

~~ '\ 1\ 
\ 

50 100 150 100 250 300 
AIR VOLUME - CFM 

Amps. Cap. 
Mfd. CFM 

1.4 6.0 250 

0.65 6.0 250 

0.45 - 245 

Model G For complete details request Rotron catalog sheet G·3340. 
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The Model G blowers are another type of blower incorporating the cen
traxial impeller. This blower uses the impeller without a scroll type housing. 
It consists of a mounting inlet plate holding .the motor and the centraxial impel
ler. If has the unique feature of drawing the air in axially and discharging 
it uniformly radially 360 0 around the impeller. The Madel G blower incor
porates great flexibility in installing the blower in tight spaces. 

Two basic sizes of the Model G blower are available. The Type E with 
airflows up to 285 cfm and maximum static pressures at no delivery up to 
1 %" and the Type F with airflows up to 500 cfm and maximum static pressure 
at no delivery up to 2 V .. ". Motors are available for either 115 or 230 volts; 
single or three phase, and 50/60 or 400 Hz. Applicable military specifications 
can be met. Protective screens on the inlet and mounting for the Rotron Model 
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2A Airflow Switch are 
available as accessories. 
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• CENTRAXIAL BLOWERS. 

Centraxial blowers, so named for their unique im
pellers, are far more efficient than squirrel cage blowers 
of similar capacity or size. The centraxial impeller 
functions similarly to a turbine impeller. Therefore, 
you might compare efficiency by comparing a water 
turbine to an old fashioned water wheel. Centraxial 
blowers cost less to buy, cost less to install because of 
their built-in versatility and cost less to operate since 
they require less power to get performance. 

They operate in the specific speed range of 9,000 
to 80,000. 

NUGGET ~ BLOWER 

MODEL NTH2 

AIR VOLUME - CFM 

The Nugget (Model NTH2) is a new, compact, low cost blower ideally 
suitable for spot cooling applications in test instruments, transmitters, TV 
cameras, office machinery, and tape recorders. Its centraxial wheel, a 
new design concept by Rotron affords greater efficiency than standard 
squirrel cage wheels - greater volume to pressure characteristics. It is 
only 31%2" x 4Ji'2" x 23S'2". The Nugget delivers 14 CFM. The Nugget in· 
corporates a specially designed miniature subfractianal horsepower in· 
duction motor that draws only 7 'watts. 115 VAC, 50·60 Hz, I Phase, 
3200 RPM. The rugged blower housing is injection molded from poly. 
carbonate plastic to form a combination of features which will prave 
helpful and convenient to any packaging engineer. The Nugget is also 
available without housing to be used as an air stirring device (Model 
NTP2). This model requires a space of only 2YJ" x 2". 

OPTIONAL ACCESSORIES. 

Plug & Cord Assembly, Pari No. 17555 Oullel Clamp. Pari No. 17597·1 
(For bolh models) (For Model NTH2 only) 
Rim (inlet). Part No. 17469 
(For Model NTH2 only) 
Inlet Clamp Pari No. 17597-1 
(For Model NTH2 only) 
(Use with Rim #17469) 

Flange (Oullet) Part No. 17471 
(For Model NTH2 only) 
3 Brass Inserls. Pari No. 19803 10 be 
used on Blower Inlet, Model NTH2 

WEIGHT 0.6 POUNDS 

MODEL NTH2 

L2.09" 

MODEL NTP2 
STIRRING FAN 

For Further Intormation Request Catalog Sheet G·3310. 
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The Biscuit blower is designed for packaging within the confines 
bf equipment having a vertical profile of no more than 1 "A". This new 
blower provides high pressure centrifugal blower performance in a 
space never before possible. It has a depth dimension of only 1~6'" 

Delivering up to 25 cfm free delivery and with a high static pres
sure capability, it permits a significant increase in the packaging 
density of instruments using the latest integrated circuit technology. 

The Biscuit blower features the same inverted motor construction 
and resiliently mounted permanently lubricated sleeve bearing sys
tem as Rotron's famous Muffin® fan and, therefore, provides a design 
life in excess of 10 years at room ambient without maintenance. 

Among the commercial applications for which it is designed are 
computer terminals, core memories, heat exchangers and sinks, 
power supplies, projector lamps and rack mounted instruments. In 
the office equipment field, the Biscuit is ideal for the cooling of 
copying machines, optical character readers and X·Y plotters and 
recorders. 

Encapsulated stator construction integrates the electrical portion 
of the shaded pole motor into the blower housing to provide a 
monolithic structure totally impervious to moisture. The Biscuit may 
be mounted from the back, the inlet or the di~charge. Electrical con
nection is made to a choice of tinned solder terminals or plug and 
cord # 17555 may be specified. Other options include an inlet ring, 
hose clamp or outlet guard. 

The Biscuit ·is designed for U.L. component recognition and has a 
low speech interference level of 44 db. It operates on a power 
source of 115 vac, 50-60 Hz. Also available for 230 vac. Power 
draw is 16 watts. Specify BT2A·1 for a plain inlet or BT2A-2 for a 
rim inlet. 

Eon ••. y"/ 
(Ju.tH511Jt1 .5'/-.120 

.31 u .. ~ 

".,.,SQ. _., 

PLAIN INLET 

I. UNIT MA' .. IOCUNIII;II ON 5~~I"'U 'I', 'V' • 'Z', 
2. II UNIT IS TO 'I IAOUNIlD 0Jt5111WACl! 'Z',P.oYIDI 

"U50lA. PIoM~IC:UTOUT. 

ACCESSORIES 
Outlet Guard # 24540 
Hose Clamp #001·048 
Plug and Cord # 17555 

For Furlher Information Request Catalog Sheet H·3306. 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~[jJfflJW!!® BLOWIERS 
Spiral blowers are revolutionary new motor-blower packages designed to develop unusually high positive or negative air pressure at 

low to moderate volume of air. Thus, performance achieved without the use of sliding seals or vanes. Contacting surfaces are confined 
to the precision extra wide ball bearings, lubricated for extremely long life - no maintenance is required. 

Life expectancy is enhanced by their low speed motors as well. as by the absence of brushes or commutators. The RF noise, charac
teristic of the universal motors generally used in vacuum cleaner type blowers, Is eliminated. 

Optional accessories include adjustable trimmer valve, differential_ pressure gauges for instantaneous trimming to system require
ments and a thermal protector. 

M I NI-SPI RAL For Further Information Request Catalog Sheet )·6550. 
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The Mini-Spiral is a high pressure, low flow air" moving device specifically designed for 
gas sampling applications. The unique regenerative energy conversion characteristic of the 
Spiral® blower has been combined with the highly reliable ball bearing system of the famous 
Sentinel® fan, offering proven long life and reliability in a compact package. This tiny blower 
which measures 4%2" in diameter by l1~,lIin depth will create a suction of 3"wg,which could 
normally be achieved with a centrifugal blower many times its size and power consumption. 

The Mini-Spiral may be used in commercial equipment to draw up to 2V2 cfm ·through 
long lengths of tubing, resistance filter or chem-
ical beds. It .may be operated continuously at -
shut-.off (no airflow) when it would provide 
maximum suction of 3" wg for gas sampling, 
fume removal, document hold down, tape hold 
down or the removal of chad. 

The blower housing and impeller are a high 
strength, glass filled, flame retardant phenolic. 
Bearings are double shielded, single row,radial 
ball, stainless steel which are lubricated for 
life. Magnet wire is Nema Class F. Termination 
consists of two U.L. style 1180 Teflon® leads, 
20 AWG, 12" long. 

. The Mini-Spiral satisfies U.l. requirements and may be operated continuously in an 
ambient up to 72°C. It has a life expectancy of SO,OOO hours at 40°C. A low speech inter
ference level of 4S db renders the Mini-Spiral suitable for application in office equipment. 
Mounting is easily provided for running screws through two butyl rubber grommets. The 
weight is only 1.1 Ibs. 

DUPLEX SPIRAL for Further Inform.t,on Request Catalog Sheet) 6610. 

... WIIlHI·crll 

The Duplex Spiral offers greater performance characteristics than the 
Spiral Model SL2 above. By internal ducting of the airflow from two impellers, 
higher pressures are achieved with Model SL4; Model SL5 extends the airflow 
range, and Model SL6 provide an economical source of two independent high 
pressure air s·treams, which can be utilized at different pressure levels. While the 
dimensions of all these models are the same, the functions cannot be changed 
in the field. The Duplex Spiral is designed for use in ambient temperature. 
up to 55°C, in typical applications as: 

Magnetic tape slack control and 
capstan motor cooling in one pack
age (Model SL6)_ 
Document and card handling equip
ment. 

o Paper tape and card reading equip
ment. . 
Power supply for fluid amplifiers. 
Laser head cooling. 
Printed circuit motor cooling. 

Materials handling. 
Waveguide pressurization, or cool~ 
ing. 
Actuation of machine elements'. 

Gas sampling and purification. 

Air bearings for tape and film. 

Microwave cavity c:.0oling. 
For holding photographic film or 
paper on rollers OR frames . 

Remember these features: --------=-:-;--:-::------~:_-
Oil free air flow - no possible con
tamination. Two independent air sources from 

one package. 
Two jobs for the price of one. 

OR 
Extended performance - pressures 
- vacuums to 2 PSIG. 

OR 
Extended performance 
delivery up to 94 CFM. 

airflow 

Quiet. 
Low Speed - 3300 RPM. 
Economically priced. 
Continuous duty. 
Available for single or three phase, 
50-60 Hz power, 115 or 208/230 
VAC. 
Optional accessory - Dust filter. 

BEL T D R I V ENS P I R ALB LOW E R For complete details, request Rotro" catalog sheet )·6620. 
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MODEL SL2HA To obtain even higher pressures .and airflows than can be obtained with 
a ModelSL2 or Duplex Spiral shown above, Rotron has adopted the Model 
SL2 to be belt driven from an external motor. This permits the blower speed 
of the Model SL2 Spiral to be increased for higher air performance. Pressures 
or vacuums up to 4Y2 psig can be obtained. Flows at free delivery of 115 
cfm can be obtained. The flexibility of different pulley ratios permits the 
designer to meet altitude and frequel1cy requirements without overdesign. 

Motors used with th is blower are· 
jnduction motors with no brushes to 
wear and operate at 3450 rpm. 
They are available in all common 
voltages and frequencies and have 
permanently lubricated ball bearings. 
Belts are designed for 10,000 hours 
life with no maintenance or adjust 
ments. 

19" 

1"1_' ________ WO_OD_ST_OC_K. 
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SEC. 2600 • FANS/BLOWERS/COOLING EQUIPMENT 

AIRFLOW INTERLOCK SWITCH for further Informat,on Request Catalog Sheet K·6S00. 

The Rotron Model 2A Airflow Interlock Switch pro
vides insurance against equipment damage due to a 
loss of the cooling airflow regardless of the reason for 
the malfunction. The Model 2A Airflow Switch is a 
velocity actuated switch, not pressure actuated, and 
senses the loss of airflow because of an obstruction, or 
air leak up-stream from its location, or due to the fail
ure of the cooling fan. The switch is a single pole 
double throw type and normally open and normally 

closed contacts are available which may be used to 
turn off the power to the endangered equipment or 
actuate alarm systems. Eight different vane sizes are 
available to size the switch for various air velocities. 
A convenient determinator kit permits quick selection 
of the proper air vane for a particular application. 

PART TwO [OGlES 
FOR REIIIOVING COVER 

11"'" !:n '----y----' ~! COV[R I~ 
32 ~:rr~~~ 

CAlLE 
CLANP 

IIIIN.114 
.. "x. 19/32 

&LLH"v[ 
I/IIDI" 

SO~CEl"'IIIG 
HOLtS 

.~ 
5·u I 

~i.1 _ .. Jlz'" 

t ' . --;L~~ 
DIRECTION 
OF AIRFLOW 

":~HlIII/4 SOCKET 
SCREW (Pl.AHOI 
PACKED WITH 
[ACH SWITCH 

1.1'" 
~ 001 3Z 

TI1ROUGH HOl.£ .205 01& 

Rotron Model 2A Airflow Switches Will Actuate and De·Actuate in an Airstream of the 
Following Velocity in FI./Min. For "Standard" Air (29.9 Inch HG, 70"F). 

HORIZONTAL AIRSTREAM 

VERTlCAL·UP ARM HORIZONTAL, ARM VERTICAL VERTlCAL·OOWN 
AIRSTREAM VANE OOWN AIRSTREAM 

Increasing Decreasing Increasing Decreasing Increasing Decreasing Increasing Decreasing 
Type Dim. Air Air Air Air Air Air Air Air 
No. 

ilL" FUMin. FUMin. . FUMin .. FUMin . Ft./Min. Ft./Min. Ft./Min. Ft./Min. 
Max. 

Actuate Deactuate Actuate Deactuate Actuate Deactuate Actuate Deactuate 

1000 22~2 785 700 735 630 750 615' NOT NOT 
USABLE USABLE 

1350 215, 1125 1030 1025 970 1000 890 720" 685" 
1600 I'1\'. 1340 1212 1215 1095 1225 1130 1040' 865** 
1800 l'~, 1550 1450 1460 1335 1500 1375 1280 IllS' 
2000 1 ~6 1800 1675 1790 1580 1760 1580 1595' 1425' 
2450 lY, 2340 2120 2120 1867 2270 2035 2125 1950 
3000 '1\', 2925 2700 2690 2420 28dO 2570 2780 2395 
4000 ~ 4000 3680 3720 3485 3870 3520 3760 3565 

NOTE: All "gures shown above are ::!:10% except: 'Denotes ::!:15% "Denotes::!:20% 

SYSTEM POWER SUPPLY PROBLEMS FOR DTL, TTL, MOS AND 
OTHER LOGIC DRIVES? 
SYSTEM POWER SUPPLY PROBLEMS FOR COOLING DEVICES? 

Rotron can solve these inde
pendently or combine both reo 
quirements in a common supply. 
Power DC to AC inverters, AC to 
AC converters, and DC supplies 
can be designed to meet your 
specifications. Rotron's ap
proach of combining these reo 
quirements resul~s in increased 
efficiencies, weight and size re· 
duction of the often neglected 
power supply. Your Packaging 
Engineer will be grateful for 
the additional volume allotted to today's dense packages. 

Please call upon uS to consult in the solution of your power supply prob· 
lems. As a bonus, free consultation is·offered on your cooling applications. 

Wide assortment of BATAC and DELTAC (frequency converter) de
signs available. For further information, contact Rotron Applications 
Engineering Dept. Woodstock, N.Y. Return to Section #4000 for other 
BATAC and DElTAC Applications. 

FEATURES 

ROTRON DC FANS BRUSHLESS DC 
WITH ROTRON BATAC'" 

The Batac solid·state DC to AD single·phase 
inverter gives long, maintenance-free life to 
air-moving devices that operate on DC power. 
Single·phase fans mate with the low·voltage 
square-wave output of the Batae, eliminating. 
the need for a transformer. The Batae/Fan 
combination offers all the advantages of AC 
operation-no brush dust or brush changes, 
arc-free operation, and no commutator to 
create RFI. 

• Rotron reliability and performance from a DC 
power source 

, Offered with integral RFI 
suppression network 

• Efficient-Every design tailored to a specific 
load 

• Compact-Batae sizes range from 1 ~6" x His" 
x 1" to 2~" X 3~" X 4X6" 

• Available with protection against accidental 
reversal of input voltage 

• For usc in ambients be
tween -40'C and +71'C 

• Offered with voltage surge 
protection 

• Reasonably priced 

Also. available for use with the aforementioned fans is a variety of solid 
state Deltac converters capable of increasing or decreasing output fre
quency with respect to input, on 115 VAC, single phase supplies. 

lEI WOODSTOCK, HOTHON -----------------------------------------N-E--Vf--Y-O--R~K--1-2-4-9---a 
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MODULAII ELECTlICAL 

* 

DESCRIPTION - The Modu!oi, MB 7100' is 0 most efficient cobinet ponel 
blower incorporoting two (2r famous Rotron Centroxial wheels noted for 
their high preuure building characteristics and' driven by twa matched ball 
bearing motors, pre.lubricoted fa, years of maintenance·free lif •. 

The standard MB 7100 normally occupies a panel ~pening of 7", however, 
recessed models, Type 175 and Type 275, require only 5114" ponel space and 
utilize the ca!:!inet space between the bottom cobinet frame and the base of 
the coblnet, with no lass in airflow. 

The ai, i. discharged evenly across· the entire width of the Modull'ir in a 
turbulent pallern. The noise level i. only 65 db (SIL). 

WHERE TO USE - In EIA standard rack cobinets where companent density is 
great and there is much resiltance to airflow - where pressure building 
copabilities of the MB 7100 are necessary. 

MOTORS ACCESSORIES 
• Two (2) motors are used Deluxe Grille 2A360·2 

In MB 7100 Dol uxo Grillo lor Recessed Types 175 & 275 . 24360·1 
• Boll Bearing. Dust Filter 24361·2 
• Pre-lubricated . Dusl Filler lor Recessed Type. 175 & 275 24361·1 
• Life - 5 years RFI/EMI Filter 24362·2 
• Thermol Protection standard RFI/EMI Filler Ibr Recessed Types 175 & 275 2436:r-l 

TYPE CHART 
Air· 

'anel Du" 
Filte, RFI/EMI leens." Hol",' 

Ph .... H. C.pacitor .PM Watts 
U.O C.M .if .. Moliol 

Amp. Inch .. Waohablo 5 ... 1 .. Volts 

M87100 

MB7100 

MB71 00 

MB7100 

100 

175 

200 

275 

115 

'115 

115 

115 

50/60 5.0 ,.f 

50/60 5.0 ,.f 

50/60 5.0 "f 

50/60 5.0 ,.f 

3200 205 1.8 

3200 205 1.8 

3200 205 1.8 

3200 205 1.8 

375 7.0 Ves No No 

375 5.25 Ves No Ves 

375 7.0 Ves Ves No 

375 5.25 Ves Ves Ves 

·Supplied with Modulair, integrally mounted. 

I 

" "- HIGH SPUD 
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lOW SPIED 

,5 
I \ '\ 

100 201)-300 * 500 ~ 700 
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DESCRIPTION - Moduloir Model MB 8100 normally occupies a panel space of 
83A 1I and delivers 600 cfm from t~o Rotron designed Centroxial wheels 
noted for ·'their high pressure b~ilding ~haracterisliCl and driven by two (2) 

matched ball bearing motors, pre-lubricQted for years of maintenance free 
operation. 

Modulair Model MB 8100, Types 175 and 275 are recessed models requiring 
only 7" panel space and utilize. the space available between the bollom cabi· 
net frame and the base of the. cabinet, with no loss in airflow. 

The air is discharged e¥Only across the entire width of the Modulair in a tur· 
bulent pallern to affect every area of the cabinet and eliminate hot spols. 
The noise level is only 75 db (SIL) at high, 'peed and 70 db (SIL) at low speed. 

WHERE TO USE - In EIA standard rack ~abinets where component density is 
great and there is much relistance to airflow - where pressure building 
copabilities of MB 8100 are necessary. 

MOTORS 

• Two (2) motors are used 
in MB 8100 

• Ball Bearings 
• Pre-lubricated 
• life S years -
.. Thermal Protection standard 

TYPE CHART 

ACCESSORIES 

Deluxe Grille 24360·3 
Deluxe Grille lor Recessed Types 175& 275 24360·2 
Dust Filler ' 24361·3 
DUll Filler for Recessed Typel 175&275 24361·2 
RFI/EMI F'1t 24362 3 I er 
RFI/EMI Filler for Recessed Types 175 & 275 24362·2 

,-
MODULAI. ELEa.tCAL Air 'Gil" Du •• 

* S.ri •• Typo V.I •• 'h ••• H. C .... dtor . 
MB8100 100 '115 1 50/60 5.0 ,.f 

MB8100 175 115 1 50/60 5.0,.f 

MB8100 200 115 1 50/60 5.0 ,.f 

MB8100 275 115 1 50/60 5.0,.f 

MB8150 100 115 1 60 5.0 p.f 

MB8150 175 115 1 60 5.0 p.f 

MB8150 200 115 1 60 5.0 p.f 

MB8150 275 115 1 60 5.0 p.f 

NOTE: Model MB8150 available with thermostatic controls. 
·Supplied with Modulair. integrally mounted. 

H.igh. FiI'.r ... /EMI 
.PM Watts 

Lill. 
I"ch .. w •• hoblo Filter ..... ,. CFM 

3400 800 7.5 600 8.75 Ve. No 

3400 800 7.5 600 7.00 Ves No 

3400 800 7.5 600 8.75 Ves Ves 

3400 800 7.5 600 7.00 Ves Ves 

3400/2200 800/450 7.5/4.2 600/380 8.75 Ves No 

3400/2200 800/450 7.5/4.2 600/380 7.00 Ves No 

3400/1200 800/450 7.5/4.2 600/380 8.75 Ves Ves 

3400/2200 BOO/450 7.5/4.2 600/380 7.00 Ves Ves 
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SEC. 2600 • FANS/BLOWERS/COOLING EQUIPMENT 
DESCRIPTION - Modu!air MB 9100 series incorporates the performance capabilities of three 
(3) famous MUFFIN fans and delivers 240 cfm of clean, filtered air from a package only 
5'1 .. " high and 3'12" deep. Life expectancy of the MUFFIN fan i. 10 years. 
The Moduloir MB 9100 series can also be supplied with Rotron's ball bearing Sentinel and 
Spartan fans to meet military specifications or Ylith Rotron's "ew Centaur for a 20% in· 
crease in air delivery. Model 9100 is impedance protected. The noise level is only 52 db 
~~~ . 
WHERE TO USE - Moduloir MB 9100 .hould be used in EIA rack cabinets where the com
ponent density and resistonce to airflow is minimal and where there is relatively free 
passages for the flow of air. 
DUST FILTERS - Moduloir model MB 9100 comes equipped with low impedance, washable, 
3 ply corrugated screen viscous impingement filter. 

ACCESSORIES 

TYPE CHART 
MODULAIR ELEC1'RICAL 

• 
Series ',pe fa. Comm Mil •• ari"11 Volt! rho •• Cap. H • 

MB9100 100 Muffin x Sleeve 115 1 50'"60 
MB9100 125 Muffin x Sleeve 230 1 50/60 

MB9100 150 Muffin x Sleeve 230 1 50 

MB9100 200 Sentinel x B.B. 115 1 50·60 
MB9100 225 Sentinel · B.B. 230 1 50 '60 

MB9100 250 Sentinel x B.B. 230 1 50 
MB9100 300 Spartan · B.B. 115 1 1.0 50.'60 
MB9100 325 Spartan · B.B. 230 '1 1.0 50/60 
MB9100 350 Spartan x B.B. . 115 1 0.39 400 

MB9100 400 Centaur · Sleeve 115 1 60 
MB9100 425 Centaur · Sleeve 115 I 50 
MB9100 450 Centaur x Sleeve 208 230 1 60 
MB9~OO 475 Centaur · Sleeve 208 230 1 50 

DeluKe Grille 
Dust Filter 
Finger Guords 
Filter Coat 

line 
RPM Wa" Amp. 

3200 42.0 0.48 
3250 42.0 0.24 
2700 30.0 0.18 
3250 42.0 0.45 
3250 42.0 0.24 
2750 30.0 0.20 
3300 37.5 0.33 
3250 33.0 0.15 
3700 39.0 0.39 
3100 45.0 0.66 
2650 60.0 0.93 
3100 48.0 0.36 
2650 69.0 0,,48 

Ai, 

CfM 

240 
240 
202 
240 
240 
202 
2BO 
278 
324 
276 
230 
276 
230 

24360.·1 
24361·1 
20132.2 
18440 

Dusl 
Fil'e, 

Ves 
Ves 
Ves 
Ves 
Ves 
Ves 
Ve. 
Ves 
Ves 
Ves 
Ves 
Ves 
Ves 

DESCRIPTION - Two (2) powerful boll bearing Rotron Feather Fans delivering 400 cfm 
from a package 834" high and only 3'/2" deep make up the Maduloir MB 9200 series. 
The Modulair MB 9200 can also be supplied with Rotron's Saucer fon to meet military 
specifications. Modulair MB 9200 can be supplied with thermal protection. The noise level 
is only 56 db (SIL). 
WHERE TO USE - Modulair MB 9200 should be used in EIA rock cabinet. where component 
density and resistance to airflow is minimal and where there are relatively free passages 
for the flow of air. 
DUST FILTERS - All Moduloirs come equipped with low impedance, washable. porous, Scoll 
foam filters enclosed in a rigid aluminum frame. 

ACCESSORIES DeluKe Grille 
Duu Filter 
Finger Guord~ 

TYPE CHART 
MODULAIR ELECTRICAL 

• Series TVp. F •• Co~m Mil Volh Ph ••• Capacitor H, RPM Walts 
Line 

Amp. 

M89200 100 Feather x 115 1 2.0 50/60 3380 40 0.36 

MB9200 125 Feather x 230 1 0.5 50/60 3350 40 O.IB 

MB9200 300 Saucer x 115 1 2.0 50/60 3300 48 0.46 

MB9200 325 Saucer x 230 1 0.5 50/60 3300 48 0.46 

MBnOO 350 Saucer x 115 1 1.0 400 3750 61 0.60 

Air 

CFM 

400 

400 

400 

400 

470 

24360·3 
24361·3 
14651 

Du.t 
Filter 

Ves 

Ves 

Ves 

Ves 

Ves 

DESCRIPTION - The Moduloir MB 5100 Twinpox utilizes the performante capabilities of twa 
(2) Rotron Feather Fans or two (2) Rotron Saucer Fan., as in Modulair MB 9200, to di.
charge 400 elm of clean, cool, filtered air. 
MB 5100 Twinpax requires only 51/4" panel space. an unusually low profile for a unit with 
so much. performance. 
Modulair MB 5100 Twinpax can be supplied with thermal protection. The noise level is 
only 55 db (SIL). 
WHERE TO USE - Modulair MB 5100 Twinpax .hould be used in EIA rock cabinets where 
component density and resistance to oirflC?w is minimal and where there are relatively free 
passages for the flow of air. 
DUST FILTERS - Modulair MB 5100 Twinpax is supplied with a large permanent aluminum 
washable filter. 

MODUIAIR 

S.ri •• Typ. h. 

MB5roO 100 feather 

MBS100 125 Feather 

MBS100 300 Saucer 

MBSI00 325 Saucer 

MBS100 350 Saucer 

Comm Mil Volt. 

x 115 

x 2.30 

x 115 

x 230 

x 115 

ACCESSORIES DeluKe Grille 
FiltercQat 
Finger Guards 

TYPE CHART 
ELECTRICAL 

* Line 
Phose Capacitor H, RPM Waifs Amps 

1 2.0 50/60 3380 40 0.36 

1 0.5 50/60 3350 40 0.18 

-,1 2.0 50/60 3300 48 0.46 

1 0.5 50/60 3300 48 0.46 

1 1.0 400 3750 61 0.60 

·Supplied with Modulair, integrally mounted. 

Air 

CfM 

400 

400 

400 

400 

470 

24360·1 
18440 
19699 

Dust 
Filter 

Ve. 

Ves 

Ves 

Ve. 

Ves 

iE I @ AVA' .... ~ '''''. """"" "".,,"""', 
WOODSTOCK. 

\!) ROTRON'-----------------::N::-E=W~Y=O-=R=K:-1:-::2:-4:-:9=-a=. 
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How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product. 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. . 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers .indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examele, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginnin,i of the white section 
in any of the three volumes. This index will provide the page . 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales oUlces 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also· indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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BIVAR 
WASH AWAY SPACERS 

II.U-1.1_D I . w-) 
PatentPendmg @ 

Wash Away Your Spacing Problems 
Unique and revolutionary, but simple and easy 
to use, DISSOPADs are the answer to your 
spacing problems. Easy to use, yet they WASH 
AWAY IN WARM WATER (about 125°P) 
leaving your components "high and dry," with
out a trace of residue, in less than a minute. 

BEFORE 

AFTER 

BIVAR, INC.- 1500 S. LYON ST. - SANTA ANA, CAL. 92705- (714) 547-5832 

St!lck Items Part Na. 1.0. 0.0. Thickness Fig. Usage 

TO·5 
TO·5 .225 .375 03,04,05,06,07,09,10, A TO·5 spacer 

12, 13 

~ ,",,,,. 
TO·6 .250 .375 03,05,06,07,09,10,12,13 A TO·5 (I.C.) spacer 

TO·9 .300 .437 05,07,10,13 A TO·5 to .300 L.S. 
lead Space TO·13 .225 .310 0305,0709 10 12 13 A TO·5 (epoxy case) 

TO·12 .125 .310 08,10,12 B TO·18 to .250 L.S. 
TO·18 TO·16 .125 .205 03,05,07,10,13 A TO·18 (epoxy case) 

~ .100",. 

TO·17 .170 .250 03,04,05,06,07,10,12,13 A TO·18 (thin walls) 

TO·18 .125 .250 03,04,05,06,07,09, 10, A TO·18 (standard) 
lead Space 12, 13 

TO·20 .125 .290 09, 10, 12, 13 B TO·18 to .200 L.S. 
TO·27 .125 .290 03 05 07 10 13 A TO·18 (heavy walls) 

Cordwood TO·7 .075 .175 03,05,07,10 A Cordwood spacer 

JUl: TO·8 .062 .156 03,05,06,07,09,10,12 A Cordwood spacer 
TO·10 .040 .085 03,04,05,06,07 A Cordwood spacer 
TO·ll .045 .100 03,04,05,06,07 A Cordwood spacer 

or On·End TO·26 .070 .187 02,03,04,05,06,07 A Cordwood spacer 
TO·65 .075 .140 03,05,06,07,09,10,12 A Cordwood spacer 

Slat 
Depth 

~ TO·21 .125 .250 09, 10, 12, 13 .045 C Axial lead spacer (slot) 
TO·35 .400 12, 15 .065 C Axial lead spacer (slot) 

Axial Spacer TO·36 .187 06,07,08,09,10,13 .040 C Min. axial L.S. (slot) 
or Capacitor Spacer TO·37 .156 05,07,09 .025 C Min. axial L.S. (slot) 

Part Na. 1.0. 0.0. Thickness Fig. A B C 0 

TO·19 .250 .480 05,07,10 A Fig. 

$ I 

EJ TO·22 .225 .437 07, 09, 12 A $ D¥J CJ 
TO·23 .090 .310 04,07,10 A 

General Purpose TO·24 .090 .340 04,07,10 A PRICES Per Thousand/ Per Item: 
TO·25 .180 .480 04 07 10 A 1·5 $15.00 50·100 $8.50 
TO·29 .156 05,07,10 D 5·10 12.50 100·250 8.00 

B 
TO·30 .060 05,07,10 D 10-25 10.00 250-500 7.50 
TO-31 .125 05,07,10 D 25-50 9.00 500 & Over 7.00 

Solid Spacer TO-32 .187 05,07,10 D 
TERMS: 1% 10 days, net 30i Min. 

TO·33 .250 05,07,10 D Order $15.00 F_O_B. Bivar, Inc 
TO·34 .375 05,07,10 D Santa Ana, California. 

TO ORDER: Simply specify part number, TO-5, followed by thickness as noted in thickness column (·07 indicates .070 thick, etc.) 

eem/1971 

Card Guides, Cages & Racks 
2%" • 14", 24 Standard Lengths 
In %" Increments 
Molded from glass reinforced black nylon 
for rigidity. 
Card Cages and Ra~ks quickly fabricated 
to specifications. 

See YELLOW SECTION for Local Offices, Phones 

Nylon Transistor Pads 
Por protecting, locating, fixturing, spac
ing, mounting and reinforcing . . . 
Transistors, Integrated Circuits and other 
Printed Circuit Components. 

Wide choice of standards from faclory 
slack. 

2809 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

MORE MATERIALS 

For many decades American Lava has worked with 
leading firms to develop special ceramics for their ad
vanced designs. The result is the greatest number of 
special ceramic compositions available from any source. 
This wealth of ceramic materials can help in two ways. 
First, it may give you the exact performance you re
quire. Second, it enables you to select the most eco
n~mical material that meets your design requirements. 

MORE PROCESSES 

American Lava offers the broadest processing capabil
ities in the industry. These include forming ceramics by 
all modern methods including pressing, extrusion, injec
tion molding, isostatic pressing, plus metallization, plat
ing, chemical milling, machining, grinding, lapping, and 
hermetic bonding. . 

Many of these processes were pioneered by American 
Lava. Examples are (1) the ability to produce certain 
as-fired ceramics to precision tolerances and (2) the 
proprietary AISiBase process for producing thin flat 
ceramics. 

MORE SPECIALIZED ENGINEERING TALENT 
American Lava, built on engineering ability, has dem
onstrated that it is the best source for any problem 
involving technical. ceramics. 

CODE IDENT. NO. 70371 

PHONE 615/265-3411 • 

GREATER PRECISION 
Technical ceramics play an increasingly important part 

. in American industry because they can meet especially 
demanding requirements. American Lava has the ex
perience, know-how and facilities to produce ceramics 
to the closest tolerances, and to measure and inspect 
them by agreed means. 

MORE MODERN DESIGNS 

Technical leadership at American Lava Corporation is 
based on working with its customers to give them what 
they want. This currently involves work on composite 
substrates, composite packages, buried metal patterns, 
super-smooth and flat substrates, special temperature 
compensating dielectrics, ceramic capacitors and new 
ceramic coatings for metal and low expansion glass. 

VOLUME PRODUCTION 

American Lava has the resources, know-how and the 
desire to make commitments required to 'meet volume 
requirements of its customers. A long parade of. firsts in 
new manufacturing capabil'ities have allowed American 
Lava to keep pace with the ever changing need for 
technical ceramics in volume. 

EXPEDITED PROTOTYPES 

Special procedures speed the production of prototypes 
for your evaluation. A chart giving the characteristics 
of our most frequently used AISiMag ceramic composi
tions will be sent on request. Suggestions are available 
from our specialized engineering staff. 

For service, contact American Lava representatives in Offices of Minnesota Mining and Manufacturing Company in these cities 
(see your local telephone directory): Boston: Needham Heights, Mass .• Chagrin Falls, O .• Chicago: Elmhurst, III.· Dallas, 
Tex .• Indianapolis, Ind .• Laurens, S. C. • Los Angeles, Calif .• Metropolitan New York: West Caldwel', N. J .• Up·State New 
York and Canada: Phoenix, N. Y .• Orange, Conn .• Philadelphia, Penn .• St. Louis: lee's Summit, Mo .• Salem, Va"· S. San 
Francisco, Calif .• Tempe, Ariz .• International: c/o American Lava Corporat,ion, Chattanooga, Tenn. 37405, U.S.A., TELEX.558432 

70th 
YEAR 

OF 
CERAMIC 

LFADERSHIP 
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GLASS 

LUCALOX® 

WORLDWIDE SERVICE. For sales and application 
assisbncc, contact your nearest regional office: 
CALIFORNIA, los Angeles ....... (213) 723·2541 
CALIFORNIA, San Jose •........ (408) 298·4126 
MASSACHUSETIS, Boston ...•... (617) 332-6200 
NEW JERSEY, Newark .......•.. (201) 824-5200 
OHIO, Cleveland ••.•.•.•••..... (216) 266-4001 
CANADA, Toronto ...•......... (416) 537-4481 
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~orldwide Service 
and Pro:rnpt Delivery 
:for Quartz9 Lucalox® 
and Electronic 
Glass Products 

Machine·pressed shapes, formed 
to specification without additional 
grinding and polishing, can be 
furnished in a wide variety of glass 
compositions. At far right, is an 
example of an as pressed lens 
system for an audio visual enter· 
tainment unit for children. A 
highly experienced staff is avail· 
able for customized orders in 
glass tubing, special glass formu· 
lations (beads) and other glass 
components. 

Lucalox®, a polycrystalline alumina, is available in 
standard tubing, rod, plates, discs and custom parts. 
This versatile ceramic is ideal for such critical applica· 
tions as electrical insulators in corrosive. environments, 
where wear surfaces require dimensional stability and 
for windows when low loss factor is important. Lucalox 
can transmit up to 90% of total light in the visible 
spectrum. Outstanding characteristics include: chern· 
ically inert to cesium, fluorine, sodium, potassium; 
transmits radiation in both visible and infrared wave 
lengths; surface may be polished to less than one 
micro'inch; high dielectric strength. Lucalox can be 
fabricated to complex specifications. Standard shapes 
in stock. 

General Electric high purity fused quartz is avail
able in clear and translucent tubing and rod, solid 
shapes, standard fabrication, and to custom speci
fications. New Type 125 fused quartz, a high-qual· 
ity, economical material which features the absence 
of large bubbles, is suitable for commercial grade 
optical and mirror applications. It has low stress 
birefringence and high transmission in both UV 
and IR wavelengths. 

Write for illustrated technica/literature 

LAMP GLASS DEPARTMENT, GENERAL ELECTRIC COMPANY 
24400 Highland Road • Richmond Heights, Ohio 44143 
MANUFACTURERS OF LUCALOXIII> CERAMIC - ELECTRONIC GLASSWARE -
FUSED QUARTZ PRODUCTS - JET·TEMPIII> AND JET·B,O.P. THERMOCOUPLES. 

See YELLOW SECTION for Local Offices, Phones 2811 
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II I ® KYO .. DE •• b" ...... ,,,.,.tI.g S'''''.gs, 
the oldest and best known in the industry, are 'f. constructed of carefully braided fiberglass lit .u ~ >:,m. 'mp,qnated ~~, ..... , with ""''''''' 

. vinyls, resins, or sIlicone rubber compounds. 

HYGRADE SR-398 Silicone Rubber Coated Fiberglass Sleeving is a Class H material 
of closely woven glass braid .coated with highly abrasion-resistant silicone rubber. 

HYGRADE SV-862 Silicone Varnish Impregnated Fiberglass Sleeving is a flexible 
Class H insulation with unusual resistance to temperature extremes and weathering. 

HYGRADE VF Flexible Fiberglass Sleeving is a tough, Class B insulation of plastic
covered fiberglass combining excellent electricals, flexibility, heat stability. 

HYGRADE Poly tube 463 Class F Flexible Fiberglass Sleeving is an acrylic·coated 
material compatible with the wire enamels used in motors and transformers. 

HYGRADE Polytube 962 Class F Flexible Fiberglass Sleeving is a polyurethane' 
coated insulation compatible with the wire enamels in motors and transformers. 

HYGRADE Thermoflex 1200 Class C Flexible Fiberglass Sleeving is made of 100% 
tightly braided fiberglass. For use at continuous temperatures as high as 12000C. 

HYGRADE Thermoflex 500 Class C Flexible Fiberglass Sleeving is made of tightly 
braided and pigmented fiberglass. For continuous operating temperatures to 500°C. 

Ask for data sheets on these HYGRADE and FLEXITE products 

(fLEXilE) ............... -.. .... ---® 
Included in the FLEXITE line are extruded 
plastic tubings of Teflon, Silicone Rubber, 
Vinyls, Polyethylene, Nylon, and other plastics; 
Shrinkdown Heat Shrinkable extruded Tubings; 
and TGL Triangular Guide Line Wrapping Tape • 

FLEXITE TFE Extruded Tubing of DuPont Teflon is a flexible material for continuous 
use at 250°C, with outstanding electricals, heat stability, chemical resistance. 

FLEXITE AR-400 Modified Teflon Tubing is a flexible material with exceptional 
abrasion and cut-through resistance at temperatures from -70·C to 250·C. 

FLEXITE SR-200 Silicone Rubber Extruded Tubing is made of an extremely elastic 
compound, and is excellent for high voltage applications at Class H temperatures. 
FLEXITE Teflon FEP Extruded Tubing is a fluorocarbon tubing suitable for continu
ous use at 200°C. It possesses outstanding electricals and chemical resistance. 
FLEXITE HT-105C Extruded Vinyl Tubing is U/L recognized for continuous use at 
105°C. It is a strong, very flexible tubing suited for many general applications. 
FLEXITE E Extruded Vinyl Tubing is an extremely flexible tubing designed primarily 
for low temperature applications (to -68°0), as in aeronautical instrum'entation. 

FLEXITE Polyethylene is a flexible Class A tubing offering excellent electricals, com
pa~ibility and abrasion resistance over a wide (-70°C to 80°C) temperature range. 
FLEXITE Shrinkdown HT-105 Heat Shrinkable Tubing is a flexible material supplied 
in expanded sizes to cover shapes; it shrinks 50% on application of heat (190°F). 

FLEXITE Shrinkdown PO-135 is a Class B flexible tubing which shrinks at 235°F. It 
is widely used to jacket cables, insulate terminals, and as a printed marker. 

FLEXITE Shrinkdown TE-250is a Heat Shrinkable Teflon Tubing for use at Class H 
temperatures. It shrinks at 621°F to make a form-fitting Teflon cover over shapes . 

. ~ . ' 

SIC;URCE for EXCELLENCE in Insulating Tubings and Sleevings • High Temperature Wire and Cable 

~-<6. L. FRANK.MARKEL & SONS, INC. 
NORRISTOWN, PENNSYLVANIA 19404 
Telephone: 215-272-8960 • TWX: 510-660-0190 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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RELIABLE PRODUCTS DELIVERED ON TIME 

the complete line 
of electrical insulating sleeving and tubing 

Whatever your problem, heat, cold, flexibility 
miniaturization, high insulating or dielectric 
strength-Varflex can supply the required reli
ability and delivery. Our rapidly expanding 
plant is fully equipped to supply sleeving for 
any combination of characteristics you may 

need. In addition to maintaining large stock 
for off-the-shelf delivery, Varflex has the pro
ductive capacity to prQvide prompt delivery 
(often 48 hours) on special orders. As insula
tion specialists, we are ready to work with you 
on unusual specifications or applications. 

Check your needs against this complete line: 
VARGLAS SILICONE RUBBER. Tubing: The ul
timate in flexibility, yet dielectric protection 
to 8000 volts. Class H-A·l certified to meet 
Government Specification M I L-I-180S7 (SH IPS). 
Class H-B-l (4000 volts) available, also. Con
tinuous exposure from minus 70° to 400°F. 
does not affect coating or Fiberglas braid. 
Sleeving: Made in Class H·C-l (2500 volts), 
Class H·C-2 (1500 volts) and Class H·C-3. 

VARGLASSILICONE RESIN. Tubing: Class H-A·l 
is recommended for applications requiring ex
tremes of heat endurance and high dielectric 
strength (7000 volts). Class H·B·l is identical 
except for dielectric guarantee (4000 volts). 
Good abrasion resistance. Both grades con
form to MIL-I-3190A. Sleeving: Made' in Classes 
H·C-l (2500 volts), H·C-2 (1500 volts) and 
H·C-3. 

SILFLEX SLEEVING. A light coating of Silicone 
resin on Fiberglas braid. Extremely flexible 
within a temperature range from minus 85°F. 
to 500°F. 

VARGLAS SILICONE LEAD WIRE. Made from 
solid or stranded wire covered with one or 
more walls of Fioerglas braid and impregnated 
with Si licone. !1ui It to your specifications. 

VARGlAS SILI':ONE TYING CORDS. Continu
ous filament Fiberglass cords impregnated 
with Silicone resin,}(." to Yo" diameter. Specify 
Type 46 .for drl cure, Type 48 for tacky cure. 

VARGLAS CLASS F TUBING. Made with syn· 
thetic resins such as epoxy, polyester or ure· 
thane on glass braid and offering better than 
Class B heat resistance (up to 155°C for 
continuous operation) while maintaining good 
electrical properties. 

VARFIL TUBING AND SLEEVING. Fiberglas 
braids impregnated with polyester resin: Four 
grades available in coils as well as 36" lengths 
in most sizes. In a class by itself bccOJusc of 
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its toughness, flexibility, high temperature re
sistance and ability to withstand bending and 
twisting without dielectric loss. Compatible 
with varnish. Over 1000 hours at 125°C., with 
intermittent operation at 150°C. 

VARFLO TUBING AND SLEEVING. Class B 
insulation. For those who need flexibility, 
solvent, oil and moisture resistance. Has 
good shelf life and will not lose dielectric 
strength when subjected to severe twisting. 
Three grades ... Classes B·A-l, B·B-l and 
B·C·1. Flame and fungus resistant if speci
fied. B·A·I approved under MIL·I-21SS7. 
Passes proposed Navy 900 bend test after 
2,000 hours at 300°F with 3500 volt end point. 

VARGLAS VARNISHED TUBING. Flexible con
tinuous coatings of flame resistant varnish 
built up over Fiberglas braid in eight or more 
carefully controlled operations. Varnished tub
ings have, thinner walls and good heat reo 
sistance. 

VARGLAS VARNISHED SLEEVING. NEMA 
Classes B-C·I, B·C-2 and B·C-3 are similar 
except for dielectric strength. The impregnant 
is oleoresinous varnish. 

VARGLAS ACRYLIC CLASS F(155°C). Highly 
resistant to acids, organic solvents, oils and 
water and exhibits fair resistance to alkalies. 
It is compatible with polyester, acrylic, epoxy, 
phenolic and formvar wire enamels. Designed 
to perform for long periods in the ISO°C-
175°C range without loss of any electric or 
physical properties. All standard grades. 

VARGLAS LECTON ACRYLIC. Specifically de· 
signed for hermetic motors. Non·contamination 
of Freon and other refrigerants in Class B mo
tors. B·A-I, B-B-l, and B-C·I grades. 

VARGLAS NON·FRAV SLEEVINGS: Type H: The 
normalizing treatment given the Fiberglas 
braid removes the organic impurities and 

tends to hold the individual filaments to
gether. The lack of any bonding agent means 
it may be subjected to temperatures as high 
as 1600°F. Recommended for applications 
where dielectric requirements are not of 
prime importance. Resists fungus and is non· 
corrosive. Type HP: Similar to Type H, but 
dyed various colors for coding purposes. 
Ideal as secondary insulation where primary 
covering might disintegrate due to high tem· 
perature or continual flexing. Colors may fade 
at 300°F. Type HO: A very light treatment of 
'resin added after the braid has been nor· 
malized-just enough to hold the sleeving 
round for accurate cutting. Will distend to 
cover soldered jOints or terminals. Available 
in eight colors. Colors fade at 300·F., but 
sleeving unaffected up to 1600°F. Better by 
400· than formerly available. 

VARGLAS LITEWALL SLEEVING. Wall thick· 
ness of Type A is .008" and of Type B, .006". 
Both types available untreated or treated. If 
treated, may be supplied in colors. Standard 
1.0. sizes M," to liz" inclusive. Larger sizes 
on request. 

SYNTHOLVAR EXTRUDED TUBING. Made from 
vinyl polymers. High dielectric and tensile 
strength. Will not support combustion nor 
absorb moisture. Smooth surface, thin wall 
and flexibility all make for ease in assembling 
operations. Super HH for installations where 
temperatures of 10S·C. must be withstood. 
Type XL T will function at temperatures down 
to -6S·C. Specify fungus resistant tubing 
where needed. Conforms to applicable MIL 
specifications. 

COnON OR RAYON TUBING. These tubings 
are furnished with varnish as the impregnant. 
They are braided from long staple yarns. 
Standard NEMA grades. They are Classes A-A·I 
and A·B-I. Also, sleeving is available in three 
NEMA grades. Classes A-C-l, A·C-2and A·C-3. 

VARFLEX CORPORATION 
S14 W. Court Street Rome, N. Y. 

Varflex products meet or exceed applicable government specifications 
including: MIL·I-18057A, MIL+3190B, MIL+7444B, MIL·I-631D, MIL-I-21557 

See YELLOW SECTION for Local Offices, Phones 2813 



Running Cables and Wired Products 
Wired running cable assemblies offer the telephone industry the 
answer to one of its biggest operating questions: how to save 
time, effort, and money. Amphenol Cadre Division's wired 
running cables for key set installations are factory-wired. 

With the plug-ended concept, the installer merely mates the 
Amphenol Micro-Ribbon® connectors (or plugs) on either end 
of the cable with another running cable key set, bridging 
adaptor or additional system component connectors. It takes 
seconds, is elementary, and is low in cost. ' 

The Micro·Ribbon Connector 
More than 100 million Micro-Ribbon 
Amphenol 57 Series Connectors are in 
use today, without a single reported 
failure. 

Unlike pin-and-socket connectors, 
the Micro-Ribbon contacts are self
cleaning; all foreign matter is dislodged 
during insertion. Greater contact con
tinuity is assured. And the ribbon type 
is less expensive, too, with off-the
shelf availability. 

fB:::=IAMPHENOL 

The Cable 
Amphenol Cadre running cable is constructed of solid, 
annealed, bare copper wire insulated with high-density, 
heat-stabilized, color-coded, semi-rigid polyvinyl chloride. 
To minimize crosstalk, individual conductors are twisted 
in color-coded pairs. Outer jacket consists of "polyvinyl 
chloride or equivalent material, resistant to moisturll, 
weathering, abrasion, corrosion, heat, and environmental 
cracking. A nylon ripcord inserted between jacket and 
conductors allows free stripping of jacket without dam
age to conductors. 

Electrical Characteristics 

Conductor Size 

Maximum 
Conductor resistance at 68F (ohms/M ft.) 
Average 
Mutual capaCitance at 1 kHz (mf/M ft.) 
Minimum I 

Insulation resistance (megohms/M ft.) 

24 AWG. 

27.5 

0.17 

100 

25-Pair Running Cable Description - Ordering Information 
Overall Overall °c:~r;1 Cable Cable 

Type No. One End 

Assembly 
Length 
(feet) Other End Type No. One End 

Assembl, 
Length 
(feet) Other End Type No. One End 

Assembly 
Length 
(feet) Other End 

AC·A25B·SE-3 Connector 3.5 Raw·ended AC·A25D·DE·15 Plug 15 Plug AC·A25D·SE·75 Raw·ended 75 Plug 
AC·A25B·DE·3 Connector 3.5 Connector AC·B25A·DE·15 Connector 15 Plug AC·A25B·SE·100 Connector 100 Raw·ended 
AC·A25D·DE·3 Plug 3.5 Plug AC·A25D·SE·15 Raw·ended 15 Plug AC·A25B·DE·100 Connector 100 Connector 
AC·B25A·DE·3 Connector 3.5 Plug AC·A25B·SE·25 Connector 25 Raw·ended AC·A25D·DE·100 Plug 100 Plug 
AC·A25D·SE-3 Raw·ended 3.5 Plug AC·A25B·DE·25 Connector 25 Connector AC·B25A·DE·1QO Connector 100 Plug 
AC·A25B·SE·5 Connector 5 Raw·ended AC·A25D·DE·25 Plug 25 Plug AC·A25D·SE·100 Raw·ended 100 Plug 
AC·A25B·DE·5 Connector 5 Connector AC·B25A·DE·25 Connedor 25 Plug AC·A25B·SE·150 Connector 150 Raw·ended 
AC·A25D-DE·5 Plug 5 Plug AC·A25D·SE·25 Raw.ended 25 Plug AC·A25B·DE·150 Connector 150 Connector 
AC·B25A·DE·5 Connector 5 Plug AC·A25B·SE·50 Connector 50 Raw-ended AC·A25D·DE·150 Plug 150 ' Plug 
AC·A25D·SE·5 Raw·ended 5 Plug AC·A25B·DE·50 Connector 50 connector AC·B25A·DE·150 Connector 150 ' Plug 
AC·A25B·SE·10 Connector 10 Raw·ended AC·A25D·DE·50 Plug 50 Plug AC·A25D·SE·150 Raw·ended 150 Plug 
AC·A25B·DE·10 Connector 10 Connector AC·B25A·DE·50 Connector 50 Plug AC·A25B·SE·200 Connector 200 Raw·ended 
AC·A25D·DE·10 Plug 10 Plug AC·A25D·SE·50 Raw·ended 50 Plug AC·A25B·DE·200 Connector 200 ~nnector 
AC·B25A·DE·10 Connector 10 Plug AC·A25B·SE·75 Connector 75 Raw·ended AC·A25D·DE·200 Plug " 200 ug 
AC·A25D·SE·10 " Raw·Ended 10 Plug AC·A25B·DE·75 Connector 75 Connector AC·B25A·DE·200 Connector 200 Pug 
AC·A25B·SE·15 Connector 15 Raw·ended ,AC·A25D·DE·75 Plug 75 Plug AC·A25D·SE·200 Raw·ended 200 Plug 
AC·A25B·DE·15 Connector 15 Connector AC·B25A·DE·75 Connector 75 Plug 

NOTE: The connector referred to In the table IS Amphenol Part No. 57·10500·7, the plug IS Amphenol Part No. 57·20500·14 

Wire-Wrap Termination 
Amphenol Cadre delivers as many as 
200,000 manual and semiautomatic 
wraps per day in 22 to 30 gage single, 
twisted-pair, or triple-twisted wire. 
Panels with up to 8,000 wraps and in
corporating unique routing and buss 
configurations are shipped within sev· 
eral days of order. 

Multi-Conductor Cables " 
Amphenol Cadre specializes in multi
conductor cables and is expert in every 
phase of production. Each cable must 
meet rigidly controlled quality stand
ards at every stage of production. Just 
before shipment, each cable is again 
completely tested on custom-modified 
automatic inspection equipment. 

Electromechanical Assemblies 
Amphenol Cadre can help keep you on schedule and your costs 
in line. Temporary plant overloads not only delay shipments 
but also tie up valuable time and material in process. Extended 
overtime and decreased efficiency rapidly begin to cut into 
profits. One way to avoid these problems and stay on schedule 
is by subcontracting the over-capacity production. 

Amphenol Cadre's reaction time is such that we can quickly 
absorb short-term plant overloads usually at a price less than 
in-house cost. 

Working closely with a customer's engineering laboratory, 
our production design people can competently turn engineering I" 
models into practical production realities. 

Our design recommendations on chassis and printed circuit 
board layout, harness and cable configurations, molded plastic 
alternates for costly hardware, and connector and termination 
approaches have saved many manufacturers expensive trial and 
error prototype production and rede~il!n. 

Harness Assembly 

Amphenol Cadre has years of experience in harness manufac
turing. One result", has been a large accumulation of harness 
know-how. Many customers come to Amphenol Cadre for 
redesign of point-to-point wiring in engineering prototypes; 
other's for high volume production of complex harness systems. 

When advanced programs require optimum-reliability intra
unit connections, many defense contractors turn to Amphenol 
Cadre for high environmental harness systems. 

Custom Molding 
POLYSTYRENE' POLYPROPYLENE' POLYCARBONATES' 
ACETALS • POLY-VINYL-CHLORIDE • POLYETHELENE • 
NYLONS • ACRILONITRILE-BUTADIENE-STYRENE • Others 
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SEC. 3150 • MANUFACTURING SERVICES 

wa 
hava 
away 

withwira 

(anI wal JOU wanlll) 

For example. Let's take a spool 

of wire. We can straighten it and 

cut it. (Diameters from .004 to .125, 

in lengths fr~ .~O" to 12 feet). And form it -i I 
into shapes of all kinds. II Or fJ coil it. 

-~~. 

Head it 0 in sizes ~ as fine as .008". Upset it -' --

even in multiples II I I as fine as .009". 1!!!II!!II!Io--...... 
Or flatten it -- wherever - - you - want. Pierce it 
-..ay to specs.\. Swage it ., in many c ways. 00---

Or chamfer~ one end or both ends-make a 
full radius on .025". And even give you< ? any 

combination I , - you may want. ( .:.r-

eem/1971 

Our range is from fine of .004" to heavy .125". Parts shown are subject to 
type of wire and temper. Send us your drawings and specs for an estimate. 
No obligation. And if you need small metal stampings, we do that too. 

Write for free Bulletin 501 
ART WIRE AND STAMPING CO. 

g Wing Drive, Cedar Knolls, N. J. 07927 

See YELLOW SECTION for Local Offices, Phones 2815 



PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Fused quartz 
or fused silica. 
Calion 

ersil. 
When your plans call for fused quartz or fused 
silica, call us. Amersil produces both in forms 
that are highly pure, non-contaminating,· 
resistant to acid and thermal shock, and exhibit 
high dielectric strength. Our materials can be 
ordered in a variety of forms and sizes that are 
either transparent, opaque, or combinations of 
each. Both types are available as furnace tubes, 
epitaxial reactors, bell jars, insulators, slice 
boats, diffusers, distillation apparatus, beakers, 
flasks, joints , . , and tubing, rod, plates and 
discs. Amersil is also sales agent for Werden 
Quartz microbalances and springs .. 

685 RAMSEY AVENUE 
HILLSIDE, NEW JERSEY 07205 
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Thermometals® for 
thermostatic functions 

Thermometals are thermostatic 
bimetals that change shape with 
temper~ture and build up force with 
change of temperature when con
strained. They can be used for Tem
perature Indication, Control and 
Compensation or Sequence Control. 
Thermometals can be rolled to any 
thickness, formed into almost any 
shape ... plated, brazed or welded. 

problems. For information and! or 
en~Jineering assistance write the 
H. A Wilson Technical 
Service DE;partment. 

SEC. 3200 • MATERIALS, RAW 

Triple header 

Tungsten and 
sintered metals for 
contacts 
Ideal materials for contacts for heavy 
duty applications. Our special pow
der metallurgy processes make pos
sible contacts of sintered materials 
that can't be alloyed. Available in 
rivet form, steelbacks, faced screws, 
discs, washers and special shapes. 
Assemblies available riveted, hot 
upset, welded or brazed. 

ENGE .. HARD 

Precious metals and 
alloys for contacts 

Over 1750 precious and sintered 
metals for electrical contacts. With 
this variety we can produce every 
conceivable form of contact in sizes 
ranging from microminiature to 
1 Y4 in. square (NEMA #6 & #7) 
motor starters. Whether it's for make 
and break or for rotating systems we 
can design and produce the contacts 
you need. 

ENGELHARD INDUSTRIES DIVISION 

eem/1971 

ENGELHARD MINERALS", CHEMICALS CORPORATION 

2655 U S ROUTE 22. UNION. NEW JERSEY 07083 

See YELLOW SECTION for Local Offices. Phones 2817 



Reliable trimmers, despite small 
size and low cost, for tube or 
transistorized PCs. Consist of 
annular carbon track riveted to 
base plate of resin bonded paper. 
Screw driver slot or plastic knob 
for readjustment. Available in 
seven mechanical types. 

, Type 
E097 
E086 

CARBON PRE·SET POTENTIOMETER 
Application: 
These potentiometers have been de· 
signed for pre·set resistance adjust· 
ment in capacitance diode' television 
tuners. However, they can also be 
applied for capacitance diode tuning 
of other apparatus, e.g. radio reo 
ceivers, or for any other fine resist· 
ance adjustment. 
Construction: 
The straight carbon track Is fitted in 
a housing of black synthetic resin. 
The slider, which is connected to the 
centre contact. is activated by a sil· 
vered brass spindle. No damage oc· 
curs· when one continues to turn the 
spindle after the slider has reached 
the extreme pOSition. For adjustment 
the spindle is provided with a 
plastic knurled wheel. 
The potentiometers are suited for 
mounting on printed·wiring boards. 

VOLTAGE DEPENDENT 
Most jmportant property is the 
non·linearity between their 
resistance and the applied voltage. 
Voltage.dependency is due to 
contactresistance between the 
silicon carbide crystals. Crystal 
contacts form a network of series 
and parallel resistors which deter
mine the electrical characteristics. 

POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS 

.. PTC Thermistors increase In 
resistance as the temperature 
increases. PTCs are disc shaped 
with connecting leads and are 
lacquer coated for protection 
agamst atmospheriC influences •. 

NEGATIVE TEMPERATURE 
COEFFICIENT THERMISTORS 
NTC thermistors are resistors 
which exhibit a high negative 
temperature coefficient of 
resistivib. They are made of 
semiconducting oxidic materials. 
The resistance of the oxides 
decreases rapidly when the 
temperature rises. 

Type E086: Linear Resi~ta!1ce Range: 100n to 1 M ±20%: 13 ranges 
Effective angle of rotation .......................................................... 240 ±5' 
Maximum permissible power dissipation (of total resistance) 

at an ambient temperature of 40'C .............................................. O.lW 
Permissible ambient temperature range ......................... - 25° to + 70'C 

Type E097: Linear Resistance Range: 100n to 4.7M ±20%: 15 ranges 
Effective angle of rotation .......................................................... 220 ±5' 
Maximum permissible power dissipation (of total resistance) 

at ambient temperature of 40'C ................................................ 0.25W 
Permissible ambient temperature range .......................... -25° to +70'C 

Type 440: Linear Resistance Range: 4700n, 10Kn, 22KO, ±20% 
Nominal resistance values ................................................ 4.7K, 10K, 22K 
Resistance law ........................................................ linear and logarithmic 
Working temperature range .............................................. -10· to +70'C 
life expectancy ................................................ in excess of 15,000 cycles 

Technical Performance 
Nominal resistance values ........... lK·2.2 Megohms 
Tolerance on the nominal resistance ..................... .. .. ±20% 
Maximum permissibl.e dissipation at 70°C (Po) .... 0.125W 
Maximum current through slider contact ...... . .. ............ 1 rnA 
Voltage range between pins l' and 3 (or 4) at a 

voltage of 30 Vdc connected 
to pins 1 and 2 ........ 0.1±0.1 to 29.5+0.5 Vdc 

Limiting voltage ................ .. .......................................... 100 Vern, 
Setting stability at /:, Tomb = 30°C and 0.1 Po ...... .. ......... $0.1 % 
Setting stability after damp·heat test (21 days, 

T,mb = 40°C, R.H. = 90-9S%) and at 0.1 Po . .. ..... $O.S% 
Repeatability (clockwise or counterclockwise) ...0.1 % 
Operating-temperature range ...................... . -10 to +700 C 
Operating torque ............................. . . ................................. 0.5 - 1 Ncm 
Number of effective operating turns ...... ..... ......... 20 

Available Types 
Disc types available: 0.8W to 3W 
Rod types available: 0.7W 

Available Types 

Stands\!1 Discs 1 W 40 to SOV series 
Sta~~ard Discs 0.5W 2SV series 

Available Types 
Rod Type 
Disc Type 
Miniature Bead Type 
SpecialTypes for Automobiles 
Special Types for Radio and TV 

Applications 
VDRs can be used in spark sup
pression and contact-protection 
applications, as well as in series 
with a resistor for voltage stabili
zation. Although the stabilizing 
circuit with a VDR cannot compete 
with more elaborate circuits, it 
has vital advantages of Simplicity 
and small space adaptability. 

Applications 
Resistance changes of 10% I'C or 
better permit the use of PTCs 
wherever any of the following 
factors are decisive: ambient 
temperature; diSSipated power; 
inertia of PTC and positive 
temperature coefficient. 

Applications 
Resistance changes of 3% to 6% 
per 'C permit the use of NTCs in 
applications such as: ambient 
temperature measurement and 
control; resistance determined by 
diSSipation and time delays. 

E097 

441 

Oil! 1'/ 
!' ' , I 

, ! Rod 

I / 

AMPEREX ELECTRONIC CORPORATION / 
Component Division: 35 Hoffman Ave., Hauppauge, N. Y. 

Telephone: 516-234-7000 TWX 510-227-8552 

Alnperell 
TOMORROW'S TJ-tINKING IN TODAY'S PRODUCTS 

A NORTH AMERICAN PHILIPS COMPANY 
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High stability, very low noise level, and exceptionally long life 
make these resistors ideal for applications requiring a steady 
power drop. Their accuracy and consistency are relatively 
unaffected by adverse climatic conditions. 

Resistors of lOll to 10MIl have a homogenous film of pure carbon 
deposited on a high grade cera"mic body by cracking a hydrocarbon 
gas. Resistors having values lower than lOll have 
a nickel film instead of cracked carbon. r 

Contact caps of special alloy are pressed onto the ends 
of the resistor body to which the tin coated electrolytic copper 
connecting wires are welded. Finally the resistors are coated with 
three or more layers of a special lacquer for electrical, mechanical 
and climatic protection. This special lacquer will withstand 
regular industrial cleaning solutions used for 
cleansing printed circuit boards. 

~~~f~~~inv~lr:;eM Ie ~o~g ..... :: ... :; .. ~.:: .. :.; .. ::.; .. :.:: .. :: .. : .. ;: .. :: .. ::.:: .. :: .. ::.: .. :.:: .. :: .. :.:: .. :: .. ::.:: .. :.:; .. :: .. ::.:: .. ::;::;::::;.:::::::::;:I:::::::::::: .. olliJ' 0.25W 0.5W .......... .. 
Voltage (RMS) that may be :: 300V .... ·· ...... 1 .......... ·...... ~gg~ .. ~gg~ :::::::::::::: 
Insulation resistance .............. 10'Mll .......... 10'Mll .................... ' ......... lO'MIl ............. . 

ALL TYPES 

~~1~~~~~~1f!~~~~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-f~~t~:~~~5~C:::::::::::::::::::::::::::::::::::::::::::::::::: 
Voltage Breakdown 
2x limiting voltage for -1 min. between terminals of resistor 
and metal foil .................................................... no breakdown or flashover 

Short Term Overload (Room Temperature) 
loaded 5 sec. at 6.25 PMAX at 25·C (not to exceed 2x maximum voltage) 
10 cycles: 5 sec on 10 sec off 
ARMAX ................................................ ; ............................................................... 1% 

Shelf Test at 25°C NOM for 12 months 
ARMAX for R < 1MIl ................................................................................ 1.5% 

R > 1MIl .................................................................................. 3% 

Temperature Cycling 
5 cycles: 3 hours -55·C 

3 hours +155·C 
A RMAX .......................................................................... 0.5% or 0.51l 

Humidity Specifications 
After long-term exposure to damp heat at 40·C, 5 VDC 
RH = 90-95% for 56 days with no drying 
5 VDC 
A RMAX for R"'OM = lOll to 100 kll .............................................................. 1% 

RNOM = 100 kll to IMIl ............................................................ 2% 
RNOM ,;, 1 Mil or higher .................. : ......................................... 3% 

Solder Test (thermal shock) 
Terminations immersed for 3 sec. up to .24 inches 
from end cap in solder bath at 350·C 
A RMAX ............................................................................................ 0.50;.; or 0.51l 

95"'. CONFIDENCE LIMITS 

~ 4 

~ 3~--~~--~----~~--~~---; 

~ 2~--~'---~--7y"7L..~-----; 

s ,go~,'=f, ~'K;t,:::,;:::!,o::-. -f, ---."c,IQJo:::.-f, ~,.1., M:--t, --l,,..,J'OM 
RnomUl} 

Lead Test 
a. Tensile: diameter .024-.032 inches; load 2.20 Ibs; 10 sec. 

diameter> .032 inches; load 4.41 Ibs; 
10 sec ........................................................................... no damage 

b. Bending: dia"meter .024-.032 inChes'! load 1.10 Ibs; 4 x 90· 
diameter> .032 inches; oad 2.20 Ibs; 
4 x 90· .......................................................................... no damage 

c. Torsion: 2 x 360· in opposite directions ............................ no damage 
ARMAX (for all tests) .................................................................. 0.5% or 0.51l 

Shock Test 
3 x 1500 shocks in three directions: 50 G; 
A RMAX ............................................................................................. 0.5% or 0.51l 

Vibration 
Frequency: 10-500 Hz 
Displacement 0.06 in. or acceleration lOG; three directions; total 9 hrs. 
ARMAX .............................................................................................. 0.5% or 0.51l 

Voltage Coefficient ................... c ............................................ 5PPM/Volt 
(0.0005%/Volt) 

Resistor Range 
L~~iting Voltage Resistance Tolerance 

Style Vdc or Vrms) Range + 
CR16 150 lOll to 220kll 5% 

(Va Watt) 270kll to IMIl 10% 
CR25 250 III to 9.11l 5% 

(1/4 Watt) lOll to IMIl 2% or 5% 
1.2MIl to 10MIl 10% 

CR37 350 III to 9.11l 5% or 10% 
(1/2 Watt) lOll to IMP. 2%, 5%,or 10% 

1.21l to 10MIl 10% 

" -600 

r- 9\ %ICONFIDENCE 
, 
V , 

INTERVAL "-'/..,' 
-400 

~~ 

-T)- ----- ---- --- , , 
" _1. __ -- --~ ----- ----

-200 

0 
" 100 IK 10K lOOK 1M 10M 100M 

AnomUl) 
Figure 1. Noise as a function of the resistance value, applicable 
to all resistor wattages (as per I EC specifications 195; Method 
of measurement of current noise generated in fixed resistors). 

Figure 2. Temperature coefficient as a function of the resistance value, 
applicable to all resistor wattages. 

Alnpere~ 
TOMORROW'S THINKING IN TODAY'S PRODUCTS 

A NORTH AMERICAN PHILIPS COMPANY 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Balco .~ 
marSTan .. 
BALCD ELECTRONICS. INCORPORATED 

307 Washington Street, Orange, N.J. 07050 • (201) 677·1200 
TWX 710·994·5812 

Balco/Marstan brings together the precision capacitor 
experience of Balco Capacitors and the precision re
sistor capability of Marstan Electronics. Balco/Marstan 
specializes in the design of ultraprecision film capaci
tors, wirewound resistors, and networks - resistive, 
capacitive, or RC. The product1ine -'special or stand
ard - is designed for the user who needs a combination 
of demanding performance parameters such as high 
stability, low temperature coefficient, and tight tolerance 
over a Wi~e range of environmental extremes. 

RESISTANCE WIRE CHARACTERISTICS 

PRECISION WIRE
WOUND RESISTORS 

BALCO/MAR5TAN ENCAPSULATED RESISTORS 
Feature: 
• Accuracies to 0.005% 
• Matching of Sets to 0.005% 
• Tracking of 1 PPMrC 
• Available Per MIL- R- 930 

The following chart lists typical specifications. Special techniques developed by Marstan permit reliable combination 
winding of the listed alloys to provide any value of temperature coefficient from -10 to +6000 PPM / DC. 

WIRE 
TRAIIE NAME 

Moleculoy III 
AlloyCOJ 

Moleculoy 
Allow 800 
Evanohm 

Neutroloy 
Alloy 45 
Cupron 

Protoloy 
Alloy A 
Tophet A 

Electroloy 
AlloyC 
Tophet C 

Pelcoloy 
Balco 

Nickel 270 
HP Nickel 

TEMPERATURE 
COEFFICIENT 

(PPM/oCl 

o ±5 
0±5 

0±20 
o ±20 
o ±20 

o ±20 
0±20 
o ±20 

+80 ±20 
+65 
+85 

+150 
+150 
+150 

+4500 
+4500 

+5000 
+6000 

THERMAL EMF 
vsCOPPER 

(p,VlOcl 
'.'" ,. 

+a:o .. , 
"'. ' .. +10.0" 

..... '··'···ao· , + ... 
,fi.$, 
'-F~.O·' , 

'. " .,,';'""'" 
.......: 

~,4a.O ,", 
~43.(} 

+43.0 
" 

+6.0 
+It() , 

'. +4:7' 
-'-,. , 

+2.0 
+2.0', 
+0.6 

-40.0 
~40.0 

. , 

-22;() 
'-22~0 

RESISTIVITY 
(ohms/eml) 

800 
1040 

800 
800 
800 

aoo 
aoo 
aoo 

650 
650 
650 

675 
675 
675 

120 
120 

60 
50 

, USES 

'. 

Fornigh'resistance vailles, and low tem
peratllre coefficient requirements. Good for 
resIstive network appl ications. 

.... .' 

. For, low resistance values and low tempera~ 
turecoefficientrequirements. Good for re
sistive network applications. 

For high resistance values and positive 
temperature coefficient requirements. Used 
,for matching capacitor temperature coeffi
, cientiri RC' network applications. 

'For high re'si.stance values and positive 
,temperature coefficient requirements. Used 
:f6r matching capacitbrtemperature coeffi

ciiaht in RC network applications; 

For high temperature coefficient require
ments. Good for temperature sensitive re
sistor applications . 

. ' 

Fbrveiy high temperature coefficient re
quirements. Excellent Jor temperature sen
sItive resistor applications. 

For Precision Capacitors see pages 2346 and 2347; for Precision HC Networks see page 1296. 
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PRECISION RESISTOR TYPES 

MAW axial lead resistors are suitable for point to point 
wiring. Standard units are supplied with 2 inch solder
able leads, but can be provided with weldable leads. 
Available in a range from 0.1 ohm to 20 megohms and 
0.1 watt (0.093" diameter x 0.188" long) to 2 watts (112" 
diameter x 2" long). 

MPC printed circuit style resistors are designed for 
applications where board space is' critical. They are 
available in a range from 0.1 ohm to 10 megohms and 
114 watt (114" diameter x 3/8 " long) to 1 Y2 watts (Y2" 
diameter x 1 Y2" long). . 

MRL radial lug resistors are designed for center hole 
mounting to provide a rugged, space saving configura
tion. They can be provided with' radial lead wire, if re
quired. Available in ranges from 0.1 ohm to 15 meg
ohms and 114 watt (Y4" diameter x Y4" long) to 2Y2 watts 

. W8" diameter x 2Ya" long). 

MCRL and MCAW ceramic bobbin resistors provide ex
ceptionally high stabilities under wide extremes of 
temperature. Axial leads are standard on the MCAW 
series, while radial lugs or leads are available on the 
MCRl series. 

MAHS hermetically sealed resistors provide exception
ally high stabilities under extreme environments. The 
MOA oil filled, hermetically sealed series is designed to 
permit more effective transmission of heat from the 
winding to the metal case and to provide greater long 
t~rm stabilities. . 

SpeCials include the MTS series of temperature sensi
tive resistors with matched temperature coefficient 
characteristics, MNS "needle" shape and Multi Tap 
Precision Resistors. Many special sizes and shapes can 
be tailored to meet your specifications. 

PRECISION NETWORKS 

Our unique side by side resistor and capacitor processing 
ensures the ultimate in component compatibility and over
all network performance. Resistors and capacitors can 
be precisely matched to track over wide temperature 
ranges. 

Typical Networks Manufactured by BalcolMarstan: 

• Matched impedance 
Attenuators . 

.• Summing Networks 
• Integrators 
• Voltage Dividers 
• Phase Shifters 

• Binary Resistance 
Networks 

• Twin T Networks 
• Bridges 
• A/D and D/A 

Converters 
• Timing Networks 

Balco Ie_ 
marSTan .. . BALCO ELECTRONICS. INCORPORATED 

SEC. 4700 • RESISTORS, FIXED 

- -- --- - ~---

307 Washington Street, Orange, N.J. 07050· (201) 677·1200 
TWX 710·994·5812 
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VOI.3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

S-Level Hot-Molded 
Fixed Resistors. 
Allen-Bradley hot-molded composition resistors 
are approved for the S-LEVEL of MIL~R-39008 in 
all wattage ratings and resistance values. Available 

. in this high reliability category are style RCR05-
~ watt, RCR07 - y.; watt, RCR20- 1:1 watt, RCR32-
1 watt and RCR42-2 watt. 

Allen-Bradley's exclusive hot-molding process 
molds the resistance material, insulation, and lead 
wires into a solid, integral structure. The result is a 
uniform, rugged unit that has excellent thermal 
characteristics. 

RELIABLE-Recognized as the most reliable of 
all electronic components. We have accumulated 
over 300-million test hours in accordance with 
MIL-R-39008. 
TRACKING-When tested in flip-flop circuits, pairs 
of A-B resistors randomly drawn from the same 
package or reel track with each other throughout 
changes of temperature, humidity, and load. 

CONSERVATIVE RATINGS-All performancespe~ 
ifications are based on extensive testing, protract
ed field experience', and substantial safety factors. 

TEMPERATURE STABLE - Between O°C and 
85°C, A-B hot-molded resistors exhibit a very low 
temperature characteristic, typically less than two 
or thre~ percent deviation from room temperature 
,values. 

SOLDERABLE/WELDABLE LEADS-The hot
solder coated, oxygen-free copper leads are suit
able for soldering or welding. 

MASSIVE RESISTANCE ELEMENT-Large, uni
form cross-section of the conducting material re-

Power Reslslance 
Style at 70°C Range Tolerance 

RCR05 1/8 watt 

RCR07 1/4 watt 2.7 ohms to 
22 megohms. 

RCR20 1/2 watt ±5% 
±10% 

RCR32 1 watt 

RCR42 2 watt 10 ohms to 
22 megohms 

Solderable/Weldable 
Leads 

RCR05 

Solid 
Resistance 
Element 

Solidly 
Embedded 

Leads 

- ... -.---,.-.~-,---..•... --. 

RCR07 

. •... ' "'-~"-'" .••........ -II:1II; .. 

RCR20 

FiC·, 
RCR32 

RCR42 

suits in low current density without hot spots. This 
means a high overload capacity. 

SOLIDLY EMBEDDED LEADS-Lead wire ends 
are formed to. provide secure embedment and 
large contact area. 
PERMANENT COLOR CODING-Bright, baked
on colors are highly resistant to commonly used 
solvents. 

Voltage Dimension. (Inches) 
Ratin8 
(RMS 8 b c d 

150 V 0.145 0.062 1.0 0;015 

250 V 0.250 0.090 . 1.5 0.025 

350 V 0.375 0.140 1.5 0.033 

500 V 0.562 0.225 1.5 0.041 

500 V 0.688 0.312 1.5 0.045 
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rDALLEN -~!!:~~~! 

BB 

------,----,::::.t;:r--.-- -"'--' ... ,--' ... 
CB 

.--.--.-,---.. -~.- ....... -..... -.. 
EB 

mr;; ... --... ~-... ~ 
HB 

""=iil •. ~ .. ~~.~.= .................... . 

GB 

~ .... ~ 

GM 

HM 

Voltage 
Type Power Resls~ance Tolerance Ratln8 

At 700 e. Range (RMS 

BB 1/8 watt 2.7 ohms 150 V 
to 

100 megohms 

CB 1/4 watt 2.7 ohms 250 V 
to 

100 megohms 

EB 1/2 watt 1.0 ohms ±5% 350 V 
to ±10% 

100 megohms ±20% 

GB 1 watt 2.7 ohms 500 V 
to 

100 megohms 

HB 2 watts 10 ohms 750 V 
to 

100 megohms 

GM 3 watts 2.7 ohms 500 V 
to 

22 megohms ±5% 

HM 4 watts 10 ohms ±10% 750 V 
to 

22 megohms 

(Types BB-CB-EB-GB-HB) 
tl Allen-Bradley 1971 

Hot-Molded Fixed Resistors. 
Allen-Bradley hot-molded composition resistors 
are high":quality units intended for general purpose 
use in the electronics industry. They are backed by 
many years of manufacturing experience compris
ing billions of resistors. All units feature rugged 
and reliable construction, solderable/weldable 
leads, uniform tracking characteristics, tempera
ture stability, and conservative ratings. 
These resistors are available in five ratirigs-~ watt 
(BB), 'y.( watt (CB), % watt (EB), 1 watt (GB), and 
2 watt (HB). Because of their small size, uniformity, 
ruggedness and moderate cost, they are equally 
at home in industrial or consumer product applica
tions. Units are 'available in all standard EIA and 
MIL resistance values. 

Copper-clad hot-molded resistors (Types GM and 
HM) are vested with copper clamps for rigid mount
ing directly on metal chassis or panel. Such 
mounting is an advantage in equipment subject to 
shock and vibration. The copper efficiently con
ducts heat from the resistors to the chassis or 
panel. Insulation resistance is greater than 100,000 
megohms. And the electrical insulation between 
the leads and the copper clamp can easily with
stand 1500 volts. Capacitance between lead wires 
and clamp is approximately 5.6 MMF for Type GM 
and 9 MMF for Type HM. 

Maximum Dimensions (Inches) 
Ambient 

Temperature a b c d e f g 

0.145 0.062 1.0 0.Q15 
+130°C 

.' 

0.250 0.090 1.5 0.025 

0.375 0.140 1.5 0.033 

0.562 0.225 1.5 0.041 

+150°C 
0.688 0.312 1.5 0.045 

0.562 0.305 1.5 0.041 0.305 7/16 21/32 

0.688 0.391 1.5 0.045 0.391 9/16 49/64 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

CADDOCK ADVANCED :STATE OF THE ART 
MICRONOX· Resistance Films 
Micronox resistance films are produced exclusively by 
Caddock Electronics. They are composed of complex oxides 
fired in air at temperatures above 1400· F. The resulting films 
are relatively insensitive to high ambient temperatures and 
thermal shock. Precision resistors, useable to 1000·F. can be 
made with these films. The films show negligible effect from 
moisture. 

This totally new approach to precision resistors and net· 
works opens new design possibilities because of the wide 
resistance range, precise temperature characteristics, and high 
temperature and power capability. Temperature coefficient 
can be accurately reproduced (±10ppm/"C. if required). The 
typical curve shown will vary slightly with resistivity of the film 
and configuration of the substrate. 

Micronox oxide systems provide an almost continuous 
range of resistivity from 5 ohms per square to 25,000 ohms 
per square; without degradation of electrical characteristics 
throughout this range. 

M +1 .. 0 

~ 
~ 0 

1-1.0 
-65 -50 -25 o +211' _50 +75 .100 +125 ... 150 +175 

TYPE MG & MH Miniature Megohm Resistors 0 

EXCLUSIVE SHIELDED RESISTOR 
MODEL MH711, designed for extremely 
high voltage applications, in very high 
reSistance, strings. Unit remains excep
tionally stable since shielding prevents 
film degradation from corona developed 
in high voltage fields. 

tyPE Mil 

.. fflH_ 

Miniaturized to one-fifth the size of conventional types, cover
ing the 1 to 220 megohm range. Micronox film sintered on 
l1igh strength core. End cap construction. 

PRIMARY E~::::;; •• i.~iiili' 

!!ILVER SHIELDING, GROUNDED TO ONE LEAD 

"--9--
-c:-

Itt t ---"~44I.f- A ~--.:. 
C_) 

c 

; 
ReSistance, Tolerance: ± 1 % (tolerances to .2% on special order). Insulation 
Resistance: 100 megohms, minimum. Overvoltage: 1.5 times working voltage for 
5 seconds, R shift .8% max. Thermal Shock: MIL-STD-202, method 107, condo 
C, R shift .5% max. MOisture Resistance: MIL-STD-202, method 106, R shift 
.8% max. Loadlife: 1000 hours at rated power, R shift .8% max. 

Model Watt- Max. Dper. Dielect. TC Resistance Dimensions Encap· Temp. ppm! Leadwire No. age 

MG 650 .5 

MG 660 .6 

MG680 .8 

MG 710 1.0 

MG 714 1.0 

MG 721 2.0 

MG 750 3.0 

MG 780 5.0 

MH 651 .5 

MH 661 .6 

MH 681 .8 

MH 682 .8 

MH 713 1.0 

MH 71l 1.0 

2824 

Voltage (Max.) Str'gth OCt Min. Max. A 

600 225°C 750 80 500 K 5 meg .313 
+.020 

1000 225°C 750 80 1 meg 10 meg .500 
+.030 

1500 225°C 750 80 1 meg 15 meg .750 
+.030 

2000 225°C 750 80 1 meg 20 meg 1.000 
+.040 

1000 225°C 750 80 1 meg 20 meg .562 
+.060 

2500 225°C 1000 80 1 meg 30 meg 1.000 
+.050 

3000 225°C 1000 80 3 meg 150 meg 2.125 
+.060 

4000 225°C 1000 80 4meg ~20 meg 3.125 
+.060 

600 225°C 750 80 500 K 5 meg .313 
+.020 

1000 225°C 2000 80 1 meg 10 meg .500 
+.030 

1500 225°C 2000 80 1 meg 15 meg .750 
+.030 

800 225°C 1000 80 1 meg 12 meg .400 
+:020 

2000 225°C 2000 80 1 meg 20 meg 1.000 
+.030 

B C 

.094 .025 
+.015 +.002 
, .094 .025 
+.015 +.002 
.094 .025 

+.015 +.002 
.094 .025 

+.015 +.002 
.150 .032 

+.030 +.002 
.240 .040 

+.030 +;002 
.315 .040 

+.030 +.002 
.315 .040 

+.030 +.002 
.094 .025 

+.006 +.002 
.l14 .025 

+.010 +.002 
.l14 .025 

+.010 +.002 
.150 .025 

+.010 +.002 
.l14 .025 

+.010 +,002 

sulation 

Silicone 
Conformal 

Silicone 
Conformal 
Silicone 

Conformal 
Silicone 

Conformal 
Silicone 

Conforma,l 
' Silicone 
Conformal 

Silicone 
Conformal 
Silicone 

Conformal 
Black 

Molded Type 
Black 

Molded Type 
Black 

Molded Type 
Black 

Molded Type 
Black 

Molded Type 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 
Tinned 

Copperweld 
Tinned 

Copperweld 
Tinned 

Copperweld 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated 

Dumet 
Gold Plated 

Dumet 

I 

DERATING ,CURVE 

1IIIfUII 
:IS 50 75 00 125 150 175 200 225 250 275 

AMBIENT lEl'PEAATliAE. ·C 

tTempera.ture Coefficient: Referenced to 
25°C, AR taken at -15°C and +105°C 

·Trade Mark 

TypeMH with srCiallnlnal shielding, rSlgned to elimlnre degradation iie to corona' 

12000 1225°C 2000 80 11 meg 20 meg I:!:.$~~ +~~~51/ii2 MOI~~a;~ype Gold, Plated 
Dumet 

CADDOCK __ .... ELECTRONICS 
3127 Chicago Avenue, Riverside, California 92507 • Telephone: (714) 683-5361 
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SEC. 4700 • RESISTORS, FIXED 

MICROMINIATURE FILM RESISTORS 
TYPE ML & MM Precision Film Resistors ------------ -----

Micronox film on high strength core for greater resistance 
range. End cap construction. Molded type case for increased 
resistance to abrasion and solvents. Twice the power rating of 
metal film resistors of a given size. 

.--... -....... - ...... -.. - ... ~ .. ~-~ ... _ .................. !!§ ................... .. 

«D- .. .. 

c 

* Resistance Tolerance: ±1 % (tolerances to .1% on special order). Insuhition 
Resistance: 100 megohms, minimum. Overload: 5 times rated power for 5 seconds, 
R shift .5% max., or .5 ohms max., whichever is greater. Overvoltage: 1.5 times 
max. voltage for 5 seconds, R shift .5% max., or .5 ohms max., whichever is' 
greater. Thermal Shock: MIL·STD·202, method 107, condo B, R shift .2% max., 
or .5 ohms max., whichever is greater. Moisture Resistance: MIL·STD·202, 
method 106, R shift .5% max., or .5 ohms max., whichever is greater. Loadlife: 
1000 hours at rated power, R shift .5% max., or .5 ohms, whichever Is greater. 

Model WaH· Max. Oper. Dielect. TC Resistance Dimensions Encap· Temp. ppm/ Leadwire No. age 

ML 104 .08 

ML 114 .15 

ML 124 .25 

ML 131 .4 

ML 181 .6 

MM 112 .12 

MM 125 .25 

MM 152 .4 

MM 177 .S 

MM 215 1.0 

Model WaH· 
No. age 

MR 129 .25 

MR 154 .40 

MR 178 .60 

MS 126 .25 

MS 150 .5 

MS 151 .5 

MS 175 .75 

MS 176 .75 

MS 210 1.0 

MS 220 2.0 

eem/1971 

Voltage (Max.) Str'gth 

200 175°C 400 

200 175°C' 500 

300 175°C 750 

500 175°C 750 

600 175°C 750 

200 275°C 400 

200 275°C 500 

300 275°C 750 

500 275°C" 750 

800 275°C 1000' 

··GB

'CiiD 
... -." .• ~ 

Max. Oper. Dlelect. 
I r~::'i Voltage Str'gth 

200 275"C 500 

300 275"C 750 

500 275"C 750 

200 275"C 500 

- 275"C 500 

300 275"C 750 

- 275"C 750 

500 275"C 750 

- 275"C 750 

- 275"C 750 

OCt Min. Max. 

50 SOil 300 K 

50 SOil 500 K 

50 SOil 600 K 

50 SOil 1 meg 

50 SOil "5 meg 

50 lOll 500 K 

50 lOll 1 meg 

50 lOll 2 meg 

50 2011 5 meg 

50 lOll 10 meg 

1"C Resistance 
ppml 
OCt Min. Max. 

150 lOll 500 K 

150 lOll. 1 meg 

150 2011 3 meg 

50 lOll 1 meg 

50 lOll 2K 

50 lOll 2 meg 

50 lOll 2K 

50 2011 5 meg 

50 2011 3K 

50 SOil 4K 

A B C 
.160 .065 .016 

+.010 +.010 +.002 
.188 .070 .020 

+.020 +.015 +.002 
.250 .094 .025 

+.020 +.006 +.002 
.313 .094 ;025 

+.020 +.006 +.002 
.400 .150 .025 

+.020 +.010 +.002 
.160 .OS5 .016 

+.010 +.010 +.002 
.188 .070 .020 

+.020 +.015 +.002 
.250 .094 .025 

+.020 +.006 +.002 
.313 .094 .025 

+.020 +.OOS +.002 
.400 .150 .025 

+.020 +.010 +.002 

sulation 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Green 
Molded Type 

Black 
Molded Type 

Black 
Molded Type 

Black 
Molded Type 

Black 
Molded Type 

Black 
Molded Type 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

Gold Plated 
Dumet 

DERATING CURVE 

i~1 
o 

25 50 75 100 125 150 f75 200 225 250 275 
AMIliENT TEIt'ERAME, DC 

A-ML B-MM 

tTemperature Coefficient: Referenced to 
25"C, JlR taken at -15"C and +105"C 

Micronox film Qn high strength core. End cap construction. 
Featuring smallest' !;iizEl for' given power ratings. Specially 
d~signe.:! with a wide range of resil'tlince v~lues for high te.m· 
perature operation, For less stringent·re.qurrements, a chOice 
of temperature coefficie.nt~ is offered. ., 

'14 It±t " AU 
c=====================~G§D~ 

c 

t 
Resistance Tolerance: ± 1 % (tolerances to .1 % on special order). Insulation 
Resistance: 100 megphms, ·"linim~rii. Overload: § times rated power for 5 seconds, 
R shift .5% max., or .5 ohms max., w~ichever is, greater. Overvoltage: 1.5 times 
max. voltage for 5 seconds, Ii shift ':5% max;, or .5 ohms max., whichever is 
greater. Thermal Shock: MIL·§TD·202, metliod 107, condo C, R shift .5% max., 
or·-.5 'ohms max., 'whichev~r i~ Ilreater; Moisture Resistance: MIL·STD·202, 
inethod 106, R shift .5~ max., or ;5 ohins inax.i whichever is greater. Load life: 
,!OOO ho~rs at rated power, R shlfL5%"max;, pr'.5 ohms max., whichever is greater. 

Dimensions Encap· 
A B C 

.188 .070 +~~g2 .... 020 .... 015 
.250 .094 .025 

.... 020 .... 015 .... 002 
.313 .094 .025 

.... 020 .... 015 .... 002 
.188 .070 -:'020" 

.... 020 .... 015 .... 002 
.188 .07Q .020 

.... 020 .... 015 :to.002 
.250 .094 .025 

.... 020 .... 015 :t.002 
.250 .094 .025 

.... 020 .... 015 ±.002 
.313 .094 .025 

.... 020 +.015 .... 002 
.313 .094 .025 

.... 020 ±.015 ±.p02 
.400 .140 .02!j 

.... 060 .... 030 .... 002 
~ 

sulatlo~ ~eadWlr~ 

Silicone 
Nick~1 Conformal 

Silicone 
Nickel CQnfonnal 

Silicone NIckel Conformal 
Siliconlt Gold Plated 

Conformal Dumet 
Silicone' Gold Plated 

Conformal Dumet 
Silicone Gold Plated 

Conformal Dumet 
Silicone !lo~ Plated 

Conformal ume 
Silicon~ Gold Plated 

Conformal 'Dull1et 
Silico~e Gold Plated 

Conformal Dumet 

C~~~~~~~I Tinned 
Copperweld 

,p,EMTING CURVE 

i~lltt. 
25 50 75 100 125 150 rlS 200 225 250 775 

AMIliENT TEMPERATLllE, °C 

A-Models MS150. MSI75, MS210, MS220 
8-all MR models, and MS126, MS151, MS176 

tTemperature Coefficient: Referenced to 
25"C, JlR taken at .-15"C and +105"C 

TRONles 

683·5361 

2825 
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"FILM RESISTORS 

MICROMINIATURE PRECISION FILM RESISTOR - MODEL ML 103 

The ML 103 is the newest addition to the Caddock line of microminiature pre
cision film resistors; reduced to less than half the overall size of the RN50 
without sacrificing environmental performence characteristics. Construction is 
Micronox film on high str.ength core. Molded case provides environmental 
protection. 

SPECIFICATIONS: 
Resistance Range: 
100 to 2S0K 

Power Rating: 
.06 Watt @ 12SoC (Derated to 0 @ 17S0C) 

Resistance Tolerance: 
:!:1 % (Tolerances to 0.1 % on special orders) 

Encapsulation: 
Green, Molded Type 

Leadwire Material: 
Gold Plated Dumet 

Insulation Resistance: 
100 megohms minimum 

Temperature Coefficient: 
±SO PPMjOC (Reference 2SoC, .1R at -lSoC 
and + 10S0C) " 

Overload: 
5 times rated power for S seconds, R Shift 
.S% Max. 

Overvoltage: 
1.S times max . .voltage for S seconds, R Shift 
.S% Max . 

Thermal Shock: 
Mil·Std 202, Method 107, Condo B, R Shift 
.2% Max. 

Moisture Resistance: 
Mil-Std 202, Method 106: R Shift .S% Max . 

Loadlife: 
1000 hours at rated power, R Shift .S% Max. 

Marking: 
Caddock Logo, Model Number, Resistance 
Value, Tolerance 

LOW COST NON-INDUCTIVE PRECISION FILM RESISTOR IN RECTANGULAR CASE - MODEL MK 132 

~ 

22 GA. 
LEADWIRE 

OFFSET 
.012 FROM C 

New precIsion film resistors encased in rectangular molded cases with radial 
leads are low cost units designed for high density packaging in large volume 
printed circuit applications. Non-inductive pattern makes these units desirable 
for high frequency or fast response applications. 
The new resistor incorporates the same high stability Micronox resistive film and 
quality materials used in other,aerospace components in the Caddock precision 
resistor line. 

SPECIFICATIONS: 
Resistance Range: 
10 ohms to S meg 

Tolerance: 
:!:1 % (Tolerances to :!:.1 % on special order) 

Wattage: " 
.7S Watt @ 12SoC (Derated to 0 @ 17S0C) 

Max. Working Voltage: 
400 Volts 
Operating Temperature: 
-SSoC to 17SoC 

Temperature Coefficient: 

Low Temp. Operation: 
R Shift .OS% Max. or .20 
Temperature Cycling: 
R Shift .2% Max. or .2f! 
Short Time Overload: 
R Shift .1S% Max. or .20 
Low Temp. Storage 

4 Hour @ -400 C: 
R Shift .05% Max. or .211 
Soldering: 
R Shift .03% Max. or .20 

SO PPMjOC (Ref. 2SoC, <lR taken at -lSoC 
and +10S0C) , 

Encapsulation: 
, Molded silicone 

Leadwire Material: 
Tinned copper 
1000 Hour Load Life: 
R Shift .4% Max. or .211 

Moisture Resistance: 
H~t-----+--t--+-t~ III ~--l-\-t--\--+--W IIII 

o 25 50 75 100 125 150 175 200 225 250275 

Insulation Resistance: 
> 10' ohms 
Shock: 
R Shift .OS% Max. or .211 
Vibration: 
R Shift .OS% Max. or .20 
Lead Pull 5 Ibs.: 
R Shift .04% Max. or .20 
Marking: 
Caddock Logo, Model Number, Resistance 
Value, Tolerance ' AMBIENT TEMPERATURE, °C R Shift .S% Max. or .20 

CADDOCK. FIll ELECTRONICS 
3127 Chicago Avenue, Riverside, California 92507 •. Telephone: (714) 683-5361 
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SEC. 4700 • RESISTORS, FIXED 

MULTI·MEGOHM FILM RESISTOR 
EXCLUSIVE MODULAR STACK·UP PACKAGE 
MODEL 1718 

.150±.02 

... -=- .. 
c.~~ ... t:\,,~ '''ON'''''' 

1'1"M~, •• ~~ ... u;. I~ 

, iii _ 

.148±.004 
DIA. 

(3 PLACES) 

.075 DIA. 

This Multi-Megohm Resistor is designed to provide non-inductive high resistance 
values with precise resistance-temperature characteristics. These are especially 
useful in high resistance voltage dividers· where fast response is important. On 
special order, resistor sets can be provided with voltage ratio accuracy to ±.01 % 
and temperature tracking within 2ppm/ c C. . 

Construction is high strength alumina substrate with fired-on MicrorlOX resistance 
film and coated with material specially selected to prevent parallel leakage 
throughout temperature range. Units are compatible with most RTV potting. 

SPECIFICATIONS; 
Resistance Range: 
1 meg-333 meg 
Power Rating: 
3 Watts @ 25°C 
Max. Wor~ing Voltage: 
12000 Volts 
Resistance Tolerance: 
±1 % (Tolerances 0.2% on special order) 
Terminal Material: 
Gold Plated Copper 
Encapsulation: 
CQnformal Coating 
Insulation Resistance: 
100,000 Megs, Min. when mounted as 
specified below 

Temperature Coefficient: 
±80 PPM/DC. Referenced to 25°C, ~R 
taken at -15°C and +105°C 
Thermal Shoc\(: 
Mil Std 202, Method 107, R Shift 
.5% Max. 
Loadlife: 
1000 hours at rated power, R Shift 
.8% Max. 
Mounting: 
Three 6-32 Nylon Screws with Standoff 
Spacers, .050 Thick, Supplied with unit 
Operating Temperature: 
-55°C 'to +125°C 

SPECiAL RESISTIVE DEVICES 

-~. 
~. 

-. 
\~ 

9P" 

MOLDING FACILITIES equipped to produce your 
package design, or mold your networks in available 
package configurations. 

TESTING FACILITIES to supply output and perform
ance data under actual operating temperature ex
tremes. Qualifying test data available to satisfy 
qualification requirement on similar devices. 

• HIGH RESISTANCE RESISTORS to 5000 megs, 1 %, 80 PPM/oC 

• PRECISION VOLTAGE DIVIDERS with tracking as close as 2 PPM/DC 

• DAC LADDER NETWORKS to 12 bits, and PECADE NETWORKS 
tq your specs 

Caddock produces miniature wirewound and film resistors, as well as networks 
011 ceramic substrate. We can combine the best of these techniques in producing 
your special resistor or network requirement. 

X-RAY FACILITIES available to verify and assure 
integrity and soundness of package - up to 100% 
inspection. 

SEND US PRINTS OR SKETCHES 
ON YOUR SPECIFIC REQUIREMENTS 

FOR A PROMPT DESIGN 

AND COST PROPOSAL. 

~ADDOCK. Ea. ELECTRONICS 
3127 Chicago Avenue, Riverside, California 92507 • Telephone: (714) 683-5361 
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HARDWARE 

TYPE MP POWER FILM RESISTORS*· 
CHASSIS MOUNTED 

Features: High Stability Micronox Film Element - Non-Inductive - Higher 
Resistance Range- LowerCost- Low Profile-Smaller Size-Lighter Weight 
Micronox film is fired on high strength ceramic substrate; then mounted . 
on anodized aluminum base. This construction gives vastly improved 
efficiency in heat transfer from resistor element to chassis. Molded sili
cone encases the electrical elements for high environmental performance. 
* PATENTS PENDING 

DERATING CURVE TYPICAL R·T CURVE 

i~1 _III Ii II til I1II 

"e 
~. ·.er 

.. 
,., 

. ~ .. ~ 

I 

25 50 75 100 125 150 175 200 225 250 275 

AMBIENT TEMPERATURE. 'C 

Model Power Mail Dlel. High 
No. Ratlngt Voltage str. Temp. TCt 

MP311 15 Watts 300 600 50 

MP312 15 Watts 300 600 50 

MP329 30 Watts 450 1000 50 

MP330 30 Watts 450 1000 50 

-55 

Resistance 
Range 

Min. Max. 

SOD 200 K 

laD 200 K 

SOD 200 K 

10D 200 K 

50 lOa 150 200 250 
TEMPERATURE. '0 

Dimensions 
Terminals 

A B C D 

.600 .188 - .092 12" Min Teflon Leads 
26AWG 7x34 

.600 .188 .185 .092 Gold Plated Solder Lugs 

.850 .250 - .142 12" Min Teflon Leads 
22AWG 7x30 

.850 .250 .250 .142 Gold Plated Solder Lugs 

-
t Power rating based on chassis mounting - MP311 and MP312 on 6"x4"x2"x.040 aluminum. chassis 
MP329and MP330 on 5x7x2x.04O aluminum chassis 

nc - 50fpm Referenced to 25°C, .6.R taken at +150'C and +275'C. (Low temp. TC will be nominally -85ppml'C 
at -55 C. See typical R-T curve.) . 

Resistance Tolerance: ±1 % standard (Other tolerances on special order.) 
Insulation Resistance: 10,000 Megohms, dry. Method - MiI-R-185460, para. 4.6.8. 
Solderability: Per MiI-R-18546D, para. 3.7, para. 4.6.4. . 
Terminal Strength: Per Mil-Std-202, Method 211, Condo A (Pull Test), Sibs., and Condo B (Bend Test). Max .6.R, .2% 
or .2D, whichever is greater. 
Thermal Shock: Per MiI-R-18546D, para. 4.6.9, max . .6.R, .5% or .2D, whichever is greater. . 
Momentary Overload: 2 times rated power or 1.5 times max. allowable working voltage, whichever gives the lower 
power, for 5 seconds. Max • .6.R, .5% or .2D, whichever Is greater. 
MOisture Resistance: MII·Std-202, Method 106B, less steps 7a. and 7b,. max . .6.R, .5% or .2!l, whichever is greater. 
Life: Per MiI-R-18546D, para. 4.6.12, 1,000 hrs., Max • .6.R 1% or .2!l, whichever·is greater. 
Shock,Medlum Impact: 50G, per Mil-Std-202, Method 205, Cond. C. 
:~~~fi:~d ~:~~afr:~~:~~:n~:~ Mil-Std-202, Method 204, Condo B, Max. AR .2% or .2!l, whichever if greater, through 

o -HOLE FOR MOUNTING 

'IH RESISTORS ~1
441!OO1"::;'~T~::=:S Fig. 1. Stacked Assembly shows high density packaging of power 

resistors. By stacking with 2 inch square aluminum plates be
tween the resistors, heat can be dissipated In three ways: 

2. Convection with plates oriented vertically. The power rating, 
per graph, Fig •. 2, is 6 watts each' resistor. 

3. Ducted Air Flow. This method of application permits the high
est possible power density and offers the additional advantage 
01 ducting heat out of the equipment. ! Fig. 1 

AlUMINUM-2"1C 2" •. 04" 

Fig. 2 

1. Convection with plates oriented horizontally. The power rating 
per graph, Fig. 2, is 4 watts each resistor and wouid. be useful 
In rating applications where horizontal installation Is neces· 
sary or where equipment Is rotating and part orientation is 
variable. 

(f) 

Fig. 3. Power Rating vs. ChassiS Area provides design Informa· 
tion for conventional application of MP resistors, per MiI·R·18546, 
by mounting on aluminum chassis or panel. 

POWER RATING 
FOR TYPE MP
CHASSIS MOUNTED 

35m~~"U.mDWM~ 
30 

I- 25 

~ 
3l: 20 

10 

5 

2 4 6 10 20 40 60 100 
AIR FLOW (CFM)/EACH RESISTOR Fig. 3 CHASSIS AREA (SQ. IN) 

CADDOCK. Ec. ELECTRONICS 
3127 Chicago Avenue, Riverside, California 92507 • Telephone: (714) 683·5361 
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SEC. 4700 • RESISTORS, FIXED 

C T S CORPORA TlON ELKHART, INDIANA 
RESISTORS & 
RESISTOR MODULES 

SOLID CERMET PELLET AND CHIP RESISTORS' 

Series 

A B c E lS0 151 
Size. Oia. x Length .050" x .030" .100" x .062" .050" x .062" .100" x .030" .075" x .050" x .090" x .050" x 

.030" .030" 
Minimum Resistance 
Maximum Resistance 
Wattage Rating at 

son 2sn lOon 15n ' 200n 200n 
100KO SOKn 200KO 25Kn 350K!1 350KO 

1/8 Ceradot® Resistors 
125°C 

Temp. Coefficient. 
1/10 1/8 , 1/10 1/10 1/8 

ppm/DC ±300 ±300 ±300 ±300 ±300 ±300 
Voltage Rating' 
Standard Res. Tolerance 
Spec. Res. Tal. Avai I. 
Termination-Gold 
Termination-Plat. Gold 
Termination-Tinned 
Termination-Silver 
Termination-Leaded 
Order From 

SOV 50V 50V 50V SOV 50V 
±10% ±10% ±10% ±10% ±10% ±10% 

5%.2%.1% 5%.2%.1% 5%.2%.1% 5%.2%.1% 5%.2%.1% 5%.2%,1% 
Ves Ves Ves Ves Ves Ves 

150 Series 

CERMET RESISTOR MODULES 

, •• 750 series" /~, 

Ves 
Ves 
Yes 
Ves 

Lafayette 

Oescdption 

Minimum Resistance 
Maximum Resistance 
Wattage Rating 

std. Temp. Coefficient 
in ppm/aC 

Spl. Temp. Coefficient 
in ppm/aC 

std. Resistance ToJ. 
Spl. Resistance Tal. 
Order From 

HIGH RESISTANCE/HIGH VOLTAGE CERMIDE® 
. POTENTIOMETER-RESISTOR NETWORK 
670 SERIES 

A potentiometer-resistor network for high voltage circuits 
where an adjustable pick-off is desired. 
Resistance Range: 

R1- 1-50 Megohms 
R2 - 1-30 Megohms 
R3 - 1-25 Megohms 
R4 - 1-10 Megohms 

Standard Resistance Tolerance: ±30% 
Minimum Resistance Tolerance: 

R1, R3 & R4- ±10% 
R2 -±25% 

Max. Voltage Rating (through Series combination) - 8,500 V 

Power Rating - 3 watts @ 55°C derated to no load at 105°C 
Mfg. at Elkhart 

ORDERING INFORMATION: 

Ves. 
Ves 
Ves 
Ves 

Ves 
Ves 
Ves 
Ves 

Ves 
Ves 
Ves 
Ves 

Ves 
Ves 
Ves 
No 

Ves 
Ves 
Ves 
No 

Lafayette Lafayette Lafayette Lafayette Lafayette 

Series 

745 750 760 
.094" x .190" 2 pin 
resistor on .100" lead 

2. 4. 6. and 8 pin 
in·line modules on 

8. 14. 16 and 18 pin 
in·line modules on 

centers .125" lead centers .100" lead centers 
10fi 1011 lOll 

1 Megrl 1 Megll 1 Meg!1 
.25 watt 2 pin - .5 walt 8 pin- .75 walt 

4 pin - 1.0 walt 14 pin - 1.5 walts 
I 6 pin - 1.5 walts 16 Din - 1.75 watts 

8 pin - 2.0 walts 18 pin - 2.0 walts 
±250 ±250 ±300 

±100 ±100 ±100 
±S% ±5% ±5% 
±1% ±O.S% ±l% 
Berne Berne Berne 

HIGH RES/STANCE/ 
HIGH VOLTAGE CERMIDE® RESISTOR 
680 SERIES 

High resistance, high voltage Cermide® resistor available 
with and without taps. It is designed for bleeder resistor, 
voltage divider networks and other high voltage applications. 
Resistance Range: 

20K Ohms to 1,000 Megohms 
Standard Resistance Tolerance - ±30% 
Mi nimum Resistance Tolerance - ± 10% 
Max. Voltage Rating - 30,000 V not to exceed power rating 
Power Rating - 3 watts @ 55°C derated to no load at 105°C 

Mfg. at Elkhart 

Place orders at locations shown above, using the following addresses: 

,CTS of Berne, Inc., 406 Parr Road, Berne, Indiana 46711 • Telephone 219-589-3111 • TWX 810-323-1580 
CTS Microelectronics,lnc., P.O. Box 1278, Lafayette, Indiana 47902 • Telephone 317-463-2565 • TWX 810-342-1882 
CTS of Elkhart, Div .• 1142 W. Beardsley Ave .• Elkhart. Indiana 46514 • Telephone 219-523-0210 • TWX 810-294-2256 

eem/1971 See YELLOW SECTION for Local Offices. Phones 2829 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

@~~. INC. , RESISTOR DIVISION 
it subsidiary of CapTech, Inc. 

PRECISION POWER RESISTORS 

FEATURES 
1. Copperweld leads standard. Nickel A or Alloy 180 

available. 
2. Core·alumlna and steatite ceramics. 
3. Silicone coating to give maximum wire protection and 

extra high resistance to moisture. 
4. Failure rates of less than .006% p'er 1000 hours @ +250 C 

with 60% confidence. ' 

ELECTRICAL CHARACTERISTICS 
A. TOLERANCES: 5.0% to .01%. ,1 % standard (or off·shelf 

delivery. Special matching available to .001 % tolerance. 
B. TEMPERATURE COEFFICIENT: 20 ppm/degree C standard. 

Special T.C.'s to 5 ppm/ degree C available. 
C. Dielectric strength greater than 1000 V.A.C. 
D. Special configurations available on request. 
E. SA (X) Types Thermal shock proof from 275°C to .,...55°C. 
F. SAY (X) Types Thermal shock proof from 350°C to' -55°C. 
G. STABILITY: consistent with tolerances, all parts stabilized 

In production. Less than 0.1% drift In 2000 hours opera· 
tlon at full Cal·R wattage rating for 1 % tolerance parts. 

H. RESISTANCE RANGES: .05 ohms to 250K ohms. 
I. INDUCTIVE TYPES: Single layer space wound with largest 

wire permissible. 
J. Non·inductive Types feature dual balanced windings for 

minimum inductance. ' 

ENVIRONMENTAL 
Meet or exceed applicable paragraphs Of MIL·R·26E and 
MIL·R·39007. 

*Typ8 

SA and 
SAX 

(Nanln-
duct) 
SA01 
SA 02 

SA04 
SA05 
SA 10 

SA 15 

SA 17 
SA 20 
SA 30 

SA31 
SA 32 
SA 35 

SA 50 

SA 55 
SA 70 
SA 95 

SA 100 

SA 125 . 

"'ype 
1 SAVand 

Rated SAVX 
Watl· (Nonln· 
age duct) 

.4 SAV03 

.5 SAV06 

.75 SAV09 

.8 SAY 12 

.9 SAV22 

1.0 SAY 25 

1.0 SAY 26 
2.0 SAY 33 
2.5 SAY 41 

3.0 SAY 45 
2.0 SAY 46 
3.0 SAY 52 

5.0 SAY 74 

' 5.5 SAY 82 
7.0 SAY 96 
9.5 SAY 106 

10.0 SAV145 

12.5 SAY 150 
.' 

STANDARD RESISTANCE & TOLERANCE RANGES 

MIL 
2 Equlv. Dlmensians 

Rated MIL-R· A± B± C± 
Watt· 26E & .062 .032 .062 D± 
age 39007 3 .002 

.5 .250 .078 11,02 .02024 Ga. 

.6 RW 81U' .250 
RWR 81 

.085 11,02 .02024 Ga. 

.9 .312 • 078 11,02 .02024 Ga • 
' 1.2 .312 • 094 11,02 .02024 Ga • 
. 2.2 .344 • 094 11,02 .02024 Ga . 

RW 70U 
2.5 RW80U .406 

RWR 80 
;094 11,02 .02624 Ga. 

2.6 .531 .094 11,02 .02024 Ga. 
3.0 • 500 .156 11/2 .03220 Ga • 
4.1 RW69V .500 .188 2 .03220 Ga. 

RWR 89 
4.5 RW 79U . 560 .187 2 .03220 Ga . 
4.6 RWR 71 • 812 .188 2 .03220 Ga • 
5.2 .625 .250 2 .04018 Ga. 

RWR 74 
7.4 RW74U .875 .312 2 .04018 Ga. 

RWR 84 
,8.2 RW 67V 1.00 .313 2 .04018 Ga. 
9,.6 1.219 .312 2 .04018 Ga. 

11,0 RW 55V 1.375 .469 11,02 .04018 Ga. 
RWR 78 

14.5 RW 78U 1.781 .375 2 .04018 Ga. 
RW68V 

15.0 RW 56V 2.000 .469 11,02 .04018 Ga. 
H It 

4 Talerances & Mo. 
Resistance Based an 
.0007 Min. Wire Dla. 

.5%,.25% 
~i%& .1%& 
Higher .05% 
1.4K 9500 

2KO 1.2KO 

3KO 1.3KO 
4.9KO 2.4KO 

5KO 2.5KO 

7KO 3.5KO 

10KO 5KO 
15KO 7.5KO 
20KO 10KO 

25110 12KO 

40KO 20KO 
35KO 17KO 

;-'.' 

60KO 30KO 

70KO 35KO 
9DKO 45KO 

160KO 80KO 

200KO 100KO 

250KO 140KO I-- A -1 ~ AvaIlable In Nonrnductlve (co!!e symbol X) • 

F D 1 -Nominal, based on maximum 275°C. 
Hot spot at 25°C. Ambient. (char. U) 

C==========' p:fJ-========*::::J' i 2 -Nominal, based on maxlmum,350oC. 

3 -Tolerance for noninductlve types 
below 1500 ±.062. 

r Hotspot at 25°C. Ambient. (char. Y) 
4 -Nonlnductive maximum resistances 

are one·half of listed values. 

I- C-~.~ 1 
CAL·R 'LB 
1000 . 

. 2~%' 

RATED WATTAGE-=r 1 ~ TOLERANCE. 
RESISTANCE 

POWER RESISTORS 

OUTSTANDING FEATURES 
1. Copperweld leads hot tin dipped for maximum 

solderability. 
2. Completely welded construction terminal to ter· 

mlnal. 
3. High density extruded aluminum housing provides 

superior heat conduction. 
4, Housing deep finned for maximum heat dlssipa· 

tion under natural and forced convection. 
5. Windings-High uniformity single layer space 

wound, designed to give maximum core coverage 
for even heat dissipation. MCX (non·inductive) 
types have dual balanced windings for minimum 
inductance. ' 

6. Core-Steatite ceramic. centerless ground for 
uniformity. ' 

7. Silicone coated resistance element to give maxi· 
mum wire protection and extra high resistance 
to moisture. 

ELECTRICAL CHARACTERISTICS 
TO,lerances-5.0% to .05%. 1% standard for off· 
shelf delivery. ' 

Temperature Coefficient-20 ppm! degree C stand· 
ard., Special T.C.~s to 5 ppm/degree C available. 

Type 
MC-80 
MC·I00 
MC·250 
MC·500 
TOL. ± 

WHEN ORDERING SPECIFY: TYPE. WATTAGE, RESISTANCE AND TOLERANCE. 

FOUR STANDARD MC TYPE RESISTOR SPECIFICATIONS 
, IN MIL·R SIZES 

SIDE END 

DIMENSIONS 
A 8 C D E 'F G H J K L M N 

.444 .490 .600 1.125 .334 .646 .317 .075 .139 .078 .093 .078 .050 

.562 .625 .750 1.375 .438 .873 .408 .094 .172 .093 .093 .094 .086 

.719 .781 1.063 1.938 .500 1.094 .531 .094 .219 .171 .125 .141 .086 
1.563 .844 1.969 1.781 .563 U56 .625 .094 .281 .203 .125 .141 .086 
.005 .005 .016 .063 .031 .031 .031 .016 .031 .010 .005 .016 .015 

STANDARD RESISTANCE & TOLERANCE RANGES 
-

Dielectric strength greater than 1000 V.A.C. on 
MC·100 and MC·250. and greater th,an 2000 V.A.C. 
on MC·500. . 

Mil Equlv. 
Cal-R 
Watts Watts TOLERANCES AND' MAXIMUM RESISTANCES· 

Dleiectrlc Test-performed o,n 100% bas!s. 

Stability-consistent with tolerances. all parts 
stabilized in production. Less than 0.5% drift in 
1000 hours operation at' full Cal·R wattage rating for 
1 % tolerance parts. Resistance ranges-.05 ohms to 
210K ohms. 

Type 
MiI·R-18546C 
MII·Rol9009 

Narmal MiI·R Mcweight,.cx Rating lIating 
MC-80 (X) RE 60 (N) 

RER 60 
8 5 3.0 gr- 3.3 gr 

MC·I00 (X) RE 65(N) 
RER 65 

10 10 6.5 gr 8~8 gr 

MC·250 (X) RE 70 (N) 
RER 70 

25 20 2.5 gr 16.5 gr 

ENVIRONMENTAL MC·500 (X) 'RE 75 (N), 
RER 75 

50 30 27 gr 30.8 gr 

II " Meet or exceed all requirements of MIL·R·18546D, AvaIlable m Nonrnductrve (code symbol X -Cal·R) 
Including "N" characteristic and MIL·R·39009. ' (code symbol "N"-MiI) 

. 

1% Up .5% .25% .1% 
.51l to l,Oto 2.50 to 30 to 
20 K 0 10 KO 10 K 0 1OoKO 
.51l to 10 to 2.50 to 30 to 
25 K 0 10K 0 10 K Il 10 K 0 
.10 to .20 to .30 to .5 {j to 
70 K 0 30,K 0 30 K 0 30 K 0 
.10 to .20 to .30 to .50 to 

200 K 0 80 K 0 80 K 0 80 K 0 
Nonmductlve maxImum resistances are 
one·half of listed values. 

.05% 
50 to 
10 K 0 
60 to 
10 K 0 
10 to 
30K 0 
10 to 
80 K 0 
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POWER RESISTORS ••• Cont'd. 
T-5 (5 WATTS) OUTSTANDING FEATURES 
1. Copperweld leads' hot tin dipped - Gold plated DUMET or "A" nickel 

available. 
2, High !lensity extruded aluminum housing provides superior heat conduction. 
3. Housing deep finned for maximum heat dissipatjon. 
4. Windings - high uniformity single layer space wound, designe~ to give 

maximum core coverage for even heat dissipation. T5X (non-inductive) types 
have dual balanced windings for minimum inductance. 

5. Core - Alumina ceramic, centerless ground for uniformity. 

T-3 (3 WATTS) OUTSTANDING FEATURES 
1. Windings - Reverse pie wound - all pies filled for maximum heat dissipation. 
2. Unique recessed end cap designed to isolate winding termination from all 

lead stress. . 
3. Rrotective overcoating covering entire resistor before molding inspres 

maximum protection and secures winding without introducing stress. 
4. Resistor element encased In nonburning epoxy by transfer molding techniques. 
5. Copperweld leads hot tin dipped standard - Gold plated DUMET or "A" nickel 

available. 

STANDARD RESISTANCE & TOLERANCE RANGES 
Normal 

Type Rating Weight 
T5 5 WATTS .8 gr 
T3" 3 WATTS .8 gr 

*200 VAC MAX. 

PRECISION RESISTORS 

OUTSTANDING FEATURES 
.1. All pies filled for maximum heat dissipation. 
2. Unique recessed end cap designed to isolate 

winding termination from all lead stress. 
3. Terminals welded to end cap for maximum' 

strength - will withstand 15 Ibs. linear pull. 
4. Double slots tangent to mandrel to prevent 

shorting between pie windings eliminating 
space-wasting construction features or the 
need for insulating tape. 

5. Protective overcoating covering entire reo 
sistor before molding insures .maximum mois
ture protection and secures winding without 
introducing stress. 

6. Standard leads - copperweld hot tin dipped 
or annealed Dumet gold plated. 

7. Special matching available to .001 % tolerance. 

EECTRICAL CHARACTERISTICS -
TOLERANCE: 1 to .005% absolute. To .002% 

matching tolerance for matched sets. 

TEMPERATURE COEFFIClENT: 10 ppm/oC Is stand~ 
ard. Special TCs in ranges from +6000 ppm to 
2. ppm/oC available. 

STABILITY: consistent wUh tolerances. All parts 
stabilized in production, including 1% parts, 
Components available with stability of .002% 
per year. 

WINDINGS: multiple pie reversed type to mini· 
mized inductance (except on Miniature series). 
Special windings available to provide low 
rise times. 

RESISTANCE: ,Ranges 1 ohm to 10 megohms. 

PHYSICAL CHARACTERISTICS 
MATERIAL: Hi-Temp epoxy with matching coeffi

cient of expansion between core and case. 
Leads are gold over Dumat. 

ENVIRONMENTAL 
Meet or exceed all requirements of MIL-R-93C 
and MIL-R-39005. 

PRECISION NETWORKS 

A STYLE 

8--.:Ai-t 
C 

T 

+ 2" 

I 

Cal-R engineers, specialists in advanced network design, offer preciSion 
assemblies, packaged to meet the most exacting specifications, allowing the 
circuit designer maximum freedom without costly packaging problems. 

GENERAL SPECIFICATIONS 
RESISTOR VALUES: From 1 ohm thru 5 megohms 
FULL SCALE ACCURACY: to .005% 
TEMPERATURE COEFFICIENT TRACKING: to 1 PPM/oC. 
TEMPERATURE COEFFICIENT ABSOLUTE: to 2 PPM/oC. 
AMBIENT TEMPERATURE RANGE: -55°C to +125°C. 
STANDARD TEMPERATURE COEFFICIENT: 0 to ±10 PPM. 
STABILlTY:'to 10 PPM per year. 

SEC. 4700 • RESISTORS, FIXED 
T-5 ELECTRICAL CHARACTERISTICS 
TOLERANCES: 5.0% to .05%. 1 % standard for off-shelf delivery. 
TEMPERATURE COEFFICIENT: 30 ppm/oC standard. Special T.C.'s to 5 ppm/oC 

. available. 
STABILITY, consistent with tolerances, all parts stabilized in production. Less 

than 0.5% drift in 1000 hours operation at full CAL-R wattage rating for 1 % 
tolerance parts. ' 

RESISTANCE RANGES; .5 ohms to 3 K ohms. 
DIELECTRIC STRENGTH, greater than 500 V.A.C. 
DIELECTRIC TEST: performed on 100% basis. 

T'3 ELECTRICAL CHARACTERISTICS 
TOLERANCE: 1 to .005% absQlute. To .002% matching tolerance for matched 
. sets. 
TEMPERATURE COEFFICIEIlT: 10 ppm/oC is standard. Special TCs in ranges from 

+6000 ppm to 2 ppm/oC available. 
STABILITY: consistent wlt~ tolerances. All parts stabilized In production, includ

Ing 1 % parts. Components available with stability of .002% per year. 
WINDINGS: multiple pie reversed type to minimized inductance. Special windings 

available to provide fast rise times. 
RESISTANCE: Ranges 3 K oh'ri1s to 300 K ohms. 
,.,AXIMUM WORKING VOLTAG~: 200V. 

SCA.LE .. 2X 435 
Mounting Hole c.learance for 1-72 NFJ ~ lI""~~0780'A r 3"T'V', ,18'r 

~~~~ , -~=-os. ~ 18' 

M STYLE 
I 

@ A 
f 

C 

~ 
B 

I 
1.5" 

J 

T T 

ReSistances 

P STYLE' F STYLE 

1 bR. ~fYp.) ~ ~ 
A .125 

~ 

to be .square Pkg'l . T t 
~ 

B 1.5" C 'r: ~ 
C' I I 1.125 flO & F50 

=---1- I r- .250 F30 . 

j -+-
f 

.200 
±.01O , 

FAST RECOYERY TIME: to within .02% of final value within 100 ns. 

~'.JLfl n --.! ~ / RESISTORS -CAPACITORS - THERMISTORS - M(CRPElECTRONICS 
~~~ .... INC 1601 OLYMPIC BOULEVARD, SANTA MONICA, CALIFORNIA 90404 (213) 4S1-9761 • TWX 910~43-~966 

a subSidi!lry of CapTech, Inc;. . 
eem/19:71 See YELLOW SECTION for Local Offices, Phones 28~1 



Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

CARB.DRUNDUM@ VARISTDRS 
DISCS 

FIG. 1 
DIMENSIONS OVER COATING 

FIG. 2 FIG. 3 

551BNR r:.40~ 1-4-.35MAX. B j ~
'--:;~! Ii ,. --;\ i~-·1 
I, I I I I, I, ' 
\ ", __ .. I : : .. __ I ~: : 

I I I . I • 24 GA. 
4 1-16 B (,0201 I 

Specifications: 1. Continuous Power Rating @ 40oC-0.30 Watt. 2. Voltage Rating-
100 Volts, Peak. 3. Coating (Dielectric & Moisture Reslstant)-Fig. I-None. Figures 
2 & 3-PVC or Red Enamel (Glyptal®). 4. Standard Leads are Tinned Copper. 

432BNR 

81. 
r:.~~j rr·35MAX. _--~ ,--, 

~mf~j i i .:"\ ~: i I I I I I J I I 
\' I I I \" I I I 

I I " ""_ 8 I I 

I . 20GA. 
4 0321 I 

4 . 

Specifications: 1. Continuous Power Rating @ 40oC-0.50 Watt. 2~ Voltage Rating-
.100 Volts, Peak. 3. Coating-same as above. 4. Same as above. . 

379BNR 

~.-~~ ~ 40MAX. ft1'-. -~"I -~: --1 
',' 'I': \:, 'I.!: 

I 20GA. 
4 1.032 

Specifications, 1. Continuous Power Rating @ 40oC-0.50 Watt. 2. Voltage Rating-
200 Volts, Peak. 3. Coating-Same as above. 4. Same as above. 

328BNR 

Specifications: 1. Continuous Power Rating@40oC-0.75Watt. 2. Voltage Ratlng-
100 Volts, Peak. 3. Coating-same as above. 4. Same as above. 

925BNR-

S!" 
r:~_~,j R"-.3BMAX .• 
~{ ~ I I I 
\, I I : ~\ , 
... ~: I :5 -..: 

20GA. 32 
~ (,0321 

Specifications: 1. Continuous Power Rating @ 40oC-0.75 Watt. 2. Voltage Ratlng-
200 Volts, Peak. 3. Coating-Same as above. 4. Same as above. 

463BNR 

f-~~~~~ ~.40MAX. ~--. ~--1 ~r ,1 1 i I~ .,~~: I 

~, .,': ; \' 'I I 
. _... ,_ 1 .. 81 _ I 

3 20GA. 
8 (.0321 I 

4 

Specifications: 1. Continuous Power Rating @ 40oC-1.S0 Watt. 2. Voltage Rating-
200 Volts, Peak. 3. Coating-Same as above. 4. Same as above. 

927BNR f::!.~p.~ 8-~--, .38MAX ".---" r--~ 
~t ,\~ 1 I ,~ \ I I 

\., /: i ~ J! i 
20eA. 
(.0321 I 

4 

Specifications: 1. Continuous Power Rating @ 40oC-2.25 Watts. 2. Voltage Rating 
-200 Volts, Peak. 3. Coating-Same as above. 4. Same as above. 

Current 
Milliamps 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
•. 0 

1.0· 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0. 
1.0 
1.0 

Current 
Milliamps. 

S 
5 
S 
5 
S 
S 
S 
S 
5 
S 

5 
5 
5 
5 
5 
5 
5 

Max. Ratio 
Voltage E @ 1.0 ma 

DC ±10% E @ 0.1 ma 
Nominal 

"N" 

9.0 2.4 3.1 
ll.O 2.3 3.7 
14.0 2.2 3.7 
18.0 2.1 3.9 
24.0 2.0 4.2 
29.0 1.9 4.5 
40.0 1.8 4.8 
54.0 1.8 4.9 
.68.0 1.8 5.0 
88.0 1.8 5.1 

6.0 2.9 2.5 
7,S 2.5 3.0 

10.0 2.3 3.2 
12.0 2.2 3.3 
17.0 2.0 3.7 
24.0 1.8 4.2 
30.0 1.8 4.2 
40.0 1.8 4.2 
48.0 1.8 4.6 
70.0 1.8 4.6 
90.0 1.7 4.8 

12.0 2.9 2.5 
15.0 2.S 3.0 
20.0 2.3 3.2 
24.0 2.2 3.3 
34.0 2.0 3.7 
48.0 1.9 4.2 
60.0 1.8 4.2 
80.0 1.8 4.2 

100.0 1.8 4.6 
135.0 1.8 4.6 
180.0 1.7 4.8 

2.0 3.0 2.2 
3.0 2.7 2.5 
4.5 ·2.6 2.6 
6.0 2.4 3.0 
8~ 2.4 LO 

12.0 2.2 3.7 
14.0 2.0 3.7 
18.0 1.9 4.2 
24.0 1.8 4.2 
33.0 1.8 4.2 
48.0 1.8 4.6 
60.0 1.8 4.6 
80.0 1.7 4.8 

12.0 2.4 3.0 
16.0 2.4 3.0 
24.0 2.0 3.7 
28.0 2.0 3.7 
36.0 1.9 4.0 
48.0 1.9 4.2 
68.0 1.8 4.2 
90.0 1.8 4.6 

120.0 1.8 4.6 
160.0 1.7 4.8 

Max. Ratio 
Voltage . E @ 5.0 maNominal 

DC ±10% E @ 0.5 ma UN" 

16 ·2.2 3.3 
24 2.2 3.3 
28 2.0 3.7 
36 2.0 3.7 
48 1.9 4.2 
62 1.8 4.2 
85 1.8 4.2 

110 1.7 . 4.8 
140 1.7 4.8 
190 1.7 S.O 

9 2.7 2.6 
15 2.4 3.0 
25 2.3 3.1 
·40 2.3 3.2 
70 2.2 3.5 

100 2.1 3.7 
140 1.9 4.8 

Carborundum 
Part Number 

551BNR-26 . 
S51BNR-27 
551BNR-28 
551BNR-29 
551BNR-30 
551BNR-31 
551BNR-32 
551BNR-33 
551BNR-34 
551BNR-35 

432BNR-101 
432BNR-102 
432BNR-103 
432BNR-104 
432BNR-105 
432BNR-106 
432BNR-107 
432BNR-108 
432BNR-109 
432BNR-110 . 
432BNR·lll 

379BNR-10 
379BNR-11 
379BNR-12 .. 
379BNR-13 
379BNR-14 
379BNR;lS 
37SBNR-16 
379BNR-17 
379BNR-18 
379BNR-19 
379BNR-20 

328BNR-40 
328BNR-41 
328BNR-42 
328BNR-43 
328BNR-44 
328BNR-45 
328BNR-46 
328BNR-47 
328BNR-48 
328BNR-49 
328BNR-50 
328BNR-S1 
328BNR-52 

925BNR-10 
92SBNR-11 
925BNR-12 
925BNR-13 
92SBNR-14 
925BNR·1S 
925BNR-16 
925BNR·17 
92SBNR·18 
92SBNR·19 

Carborundum 
Pa.rt Number 

463BNR-30 
463BNR-31 
463BNR-32 
463BNR·33 
463BNR-34 
463BNR-35 
463BNR-36 
463BNR·37 
463BNR-38 
463BNR-39 

927BNR-19 
927BNR-20 
927BNR-21 
927BNR·22 
927BNR-23 
927BNR-24 
927BNR-25 

CAR B 0 RUN 0 U M ~ Th, C,uI>o=dum Com.~y. 81."00""' •• Im •• NI.,.ro Foil •• N. Y. """. " __ ,,.,"" 
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231BNR 
FIG. 1 
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FIG. 1 
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234SNR 
FIG. 1 
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SEC. 4700 • RESISTORS, FIXED 

CARBORUNDUM"" VARISTORS 
:::=ccs 

FIG. 2 
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FIG. 4 

FIG. 2 
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FIG. 4 

FIG. 2 
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FIG. 4 

Curre"t 
Milliamps 

1.0 
1.0 
1.0 
1.0 

l·O 
1.0 
1.0 
1.0 

Vollage 
DC ±10% 

100 
135 
l80 
240 
320 
430 
5]5 
750 

Max. Ratio 
E@I.0ma 
E@ P.l ma 

2.1 
2.0 
1.9 
1.8 
1.8 
1.7 
1.7 
1.7 

Nominal 
uN" 

3.1 
3.4 
3.6 
4.1 
4.1 
4.7 
4.8 
4.8 

Carborundum 
Part Number 

231BNR·18 
231BNR·19 
~3IBNR·20 

231BNR·21 
231BNR·22 
231BNR·23 
231BNR·24 
231BNR·25 

Specifications: 1. Continuous Power Rating @ 40oC-0.75 Watt. 2. Voltage 
Rating-800 Volts, Peak. 3. Coating: Styles 2 & 3 Epoxy: Style 4 None. 
4. Standard leads-20 gao Tinned Copper. 

68 2.2 3.3 233BNR·30 
88 2.2 3.3 233BNR·31 

110 2.0 3.7 233BI'IR·32 
140 2.0 3.7 233BNR·33 
175 1.8 4.2 233BNR·34 
250 1.8 4.2 233BNR·35 
320 1.8 4.2 233BNR·36 
410 1.7 4.8 233BNR·37 
520 1.7 4.8 2331lNR·38 
710 1.7 5.0 233BNR·39 

Specifications: 1. Continuous Power Rating @ 40oC-I.00 Watt. 2. Voltage 
Rating-800 Volts, Peak. 3. Coating-Same as 23IBNR. 4. leads-Same as 
23IBNR. 

135 2.2 3.3 234BNR·42 
175 2.2 3.3 234BNR·43 
220 2.0 3.7 234BNR·44 
290 2.0 3.7 234BNR·45 
350 1.9 4.2 234BNR·46 
500 1.8 4.2 234BNR·47 
680 1.8 4·2 234BNR·48 
825 1.7 4.8 234BNR·49 

1050 1.7 4.8 234BNR·50 

Specifications: 1. Continuous Power'Rating @ 40oC-1.50 Watt. 2. Voltage 
Rating-1500 Volts, Peak. 3. Coating-Same as 23IBNR. 4. leads Same as 
23IBNR. 

CAR B 0 RUN 0 U M ~ Tho C"bomdom Comp,ny, El'''rom", P1,ol, NI"", F,II" N. Y. '''"" ",...,,,.,,,, 
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Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

CARBDRUNDUM® NON-INDUCTIVE POWER 
RESISTORS 

GLDBAR® 
Non-Inductive Resistor 

1--------- L ± 1/16 ---------..... --ll 

I-- T ± 1/8 

Specifications 

Type AS 

Tolerances ..................... Standard 10%, 5% and 20% available 

Load-life ...... ; ................. Max 5% after 1,000 hrs. at rated load 

Short time overload ................. ;.................. 20/ h 
(10 times rated. Power 5 seconds on-90 seconds off.) ° c ange 

Temperature coefficent .......... -50°C to +230°C ± .075%/"C max 

Vol~age coefficient ......... Max l0f0/kilovolt per inch effective length 

Max operating temperature ................................... 230°C 

Density ......................................... , ... , '2.5 grams/CM3 

Specific heat ..................... , ..... ~ .... " ,15-.30 cal/gram/"C 

METALLIZED 
ENDS *3 

Type SP 

Same 

Same 

Same 

-55°C to +350°C ± .0750f0loC max 

............................... Same 

...•........... , .........•... 350°C 

.' ................... 2.2 grams/CM3 

.. ... .... . .... ..15-.30 cal/gram/"C 

De-rating .......... _ ..•................ Linearly to 0° watts @ 230°C ....... Linearly to 0° watts @ 350°C 

Moisture resistance: Max 2.5% change tested per Mil Std 202B, Method 103 ........................... " Same 

Ceramic Carbon Composition Type AS 
Allowable 
Injection 

Rated Power Energy Joules Mal Peak Voltaga (KV) •• Dimensions (incbes) Resistance Range (obms) ·4 

Typo No. Watts@40· C ., Standard Special L 0, D. T Min Mal 
. , 

885 15 2,500 4.0 8.0 21f2 3A 1f2 1f2 7.5 1,000 
886 30 5,000 10.0 20;0 5 3A 1f2 ' 5fa 20.0 2,500 
887 50 15,000 15.0 30.0 6 1 314 1f2 15.0 2,500 
888 75 20 000 22.5 45.0 8 1 3A ~8 20.0 '3,000 
889 100 35,000 37.5 75.0 12 1 3A ~8 30.0 5,500 
890 150 50,000 60.0 120 18 1 3A '/8 50.0 10,000 

Ceramic Silicon Composition Type SP 

884 22.5 200 1.5 2 1f2 %2 1A 1.0 150 
885 45 250 1.5 21f2 3A 1f2 1f2 1.0 100 
886 90 500 4.0 5 3A 1/2 5fa 1.0 250 
887 150 1,600 5.0 6 1 3A 1f2 1.0 250 
888 190 2,100 6.0 8 1 3A ~8 1.0 300 
889 275 3,200 10.0 12 1 3A ~8 1.0 500 
890 375 4,200 16.0 18 1 3A ~8 1.0 750 
891 750 15,000 16.0 18 2 11f2 1 1.0 350 
892 1,000 17,500 22.0 24 2 11f2 1 U 500 

'1. Allowable energy per one shot pulse. For continuous duty, pulse repetition rate and duration must be considered. 
*2. Peak voltages. Up to 100% increase can be obtained by special dielectric coatings and/ or anti-corona terminations. 
'3. Nickel metallization standard for AS types. Aluminum metallization standard for SP types. Other metallization available 

'upon request; example: copper, solder-tinned copper or silver. 
*4. Refer values other than shown to the plant for special quotation. 

CARBO RUN au M ~ . Th, Onb.=dum Com"",y, 1!Io_. Pl''', NI...,. Foil., N, Y.'"",, "' ... "..,,,. 
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How to use 

to lind manulacturers 01 a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eeni, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

. to lind manufacturers' catalog Inlormatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are:· . 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I. Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divic!ed into 55 eemProduct Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning ofthe white section 
in any of the three volumes. This index will provide the page 
numbers you require. In.Volume I, the index begins on page 302,. 
in Volume 2 on page 1274 anc! in Volume 3, page 2310. 

to lind manulactulI'ers' .ddresses, phones and sales 011 ices 
YELLOW SECTION 

to lind trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge . 

. II yo~ require additional assistance 
contactthe Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

R~~NI~~ioughton Park, Comin& New York 14830 / Phone 607, 962-4444 

We make resistors fo·r 
guys who can't stan.d failures 

. PR'ECISION, SEMI·PRECISION AND GENERAL PURPOSE RESISTORS 
-

WATTAGE 
MIL RATINGS VOLTAGE STD. STD. 

CORNING MIL SPEC. MAX. AMBI ENT RATING' RESISTANCE TOL. BODY LENGTH LEAD 
STYLE TYPE (MIL-R-) JO'C 125'C MAX. RANGE (±) MENISCUS CONtROL BODYDIA. DIA. 

PRECISION NC3 RN50C 10509 'I., i/., 200 49.9{J·100K 1% .145 ±.015" .062 ±.004" .016" 
NC4 RN55C 10509 IIa 'I., 200 49.,9{J..150K 112% .225 ±.020" .090±.008" .025" 

101} ·301K 1% 

--... NC5 RN60C, 10509 V4 IIa 250 49.9{J..49gK 112% .355 ±.020" .148 +.000" .025" 
49.9{J·1 Meg. 1% -.023" 

NC6 RN65C 105G9 112 V. 300 49.9{J·1 Meg. 112% .544 ±.021" .HlO +.010" .025" 
49.9{J·2 Meg. 1% -.015" 

NC7 RN70C 10509 .'!I. V2 350 51.1{J·1 Meg. 112,1% .719 ±.031" 
NA55 RN55D 10509 IIa '1" 200 49.9{J..150K 112% .225 ±.020" .090±.008" .. 025" 

(V. 1Ia)" 101} -301K 1% ---- NA60 RN60D 10509 V. IIa 300 49.9{J·499K 112% .355 ±.020" .148 +.000" .025" 
(112 . V.)" 101} ·1 Meg. 1% -.023" 

NA6S RN65D 10509 112 V. 350 49.91}·1 Meg. 112% .544 ±.021" .190 +.010" .025" 
101} ·2 Meg. 1% -.015" 

. NA70 RN70D 10509 % 112 500 51.W·1 Meg. 112,1% .719 +.031" 
SEMI·PRECISION C3 - ?2684? IIa - 200 10{J·150K 1,2,5% .145 ±.015" .062 ±.004" .016" 

10509 'h. 'I .. 
C4 RL07S 22684 V. (1Ia)" 250 10U;301K 1,2,5% .225 ±.020" .090 ±.008" .025" 

(10509) IIa '1 .. ' -.-. C5 RL20S 22684 112 (V.)" 350 lon-1 Meg. 1,2,5% .355±.020" .148 +.000" .032" 
(10509) V. IIa -.023" 

C6 RL32S 22684 1 (112)" 500 10{J..2 Meg. 1,2,5% .544 ±.021" .190 + .010" .040" 
(10509) .112 V. -.015" 

ESTABLISHED RELIABILITY RESISTORS 
WATTAGE BODY LENGTH 

CORNING MIL MILSPEC RATING STAND. RESISTANCE MENISCUS BODY LEAD VOLTAGE TEMPERATURE 
STYLE TYPE (MIL-R·) JO'C 125'C TOL.(±) RANGE CONTROL !.DIA. DIA. RATING COEFFICIENT 

SEMI·PRECISION HC3 RLR05C 
HC 

39017 IIa - 2,5% 10{J..150K .145" ±.015" .062" ±.004" .016" 200 100ppm/oC 

HC4 RLR07C 39017 V. - 2,5% 10{J·300K .225" ±.020" .090" ±.008" . .025" 250 100ppm/oC 

-4111111t-' HC5 RLR20C 39017 112 - 2,5% 101l.lMeg. .355" ±.020" .148" + .000" '.032" 350 100ppm/oc 
-.023" 

HC6 Rui32C 39017 1 - 2,5% 10{J·1Meg. .554" + .026" .190" + .010" .040" 500 100ppm/oC 
-.021" -.015" 

PRECISION 
HH/HK HH3/HK3 . RNC50 HK(4). 55182 - 'I .. 112,1% 100{J·100K .145" ±.015" .062" ±.004" .016" 200 50/100 ppm/oC 

HH4/HK4 RNCSS H/K(4) 55182 - 'I,. 112,1% 49.9{J..100K .225" ±.020" .090" ±.008" .025" 200 50/100 ppm/oC 

~. HH5/HK5 RNC60 H/K(4) 55182 - IIa 112,1% 49.9{J·499K .355" ±.020" .148" + .000" .032" 250 50/100 ppm/oC 
-'-.023" 

HH6/HK6 RNC50 H/K(4) 55182 - V4 112,1% 49.9{J..1Meg. .554" + .026" .190" + .010" .040" 300 50/100 ppm/oC 
-.021" -.Ol5" 

LOW POWER RESISTORS 
WATTAGE RATINGS VOLT. 

CORNING MAX, AMBIENT RATING RESISTANCE STD. TOL. BODY BODY STD. LEAD STD. 
STYLE MAX. RANGE (±) LENGTH DIAMETER DIA. MARKING 

FLAME PROOF FPII2 112 350 10{J·470K 2,5,10% .360±.020" +.012" '.032" 4 Band CC 
LOW POWER .138 
INSULATED -.023 

FP1 500 100·1 Meg. 2,5,10% .560 ±.031" +.010" .032" 4 Band CC 
.190 

-.015 
FP2 3112 3 2 500 2,5,10% .687 ±.031" .315±.010" .032" 4 Band CC 
FP3 4Ih 4 3 500 9{J·125K 2,5,10% .900 ±.055" .315±.010" .Q32" 4 Band CC 
FP4 5 4 500 16{J·125K 2,5,10% 1.530 ±.035" .315 ±.010" .032" Type Mark 
FPS 5112 7 5 600 19{J·125K 2,5,10% 1.710 ±.035" .315 ±.010" .032" Type Mark 
FP7 7 7 700 24{J·125K 2,5,10% 2.040 ±.035" .315 ±.010" .032" Type Mark 
FP10 10 700 24{J·125K 2,5,10% 2.040 ±.035" .315 ±.010" .032" Type Mark 

NOTE: CORNING is QPL to MIL·R·39017 and MIL·R·55182 
(') MIL·R·39017 Parts receive a 100% power conditioning for 24 hours @ 1.5 rated wattage 25°C. Reject parts with t. R>±.50% 
(') MIL·R·55182 Parts receive a 100% overload and temperature cycle Overload RNC50, RNC55, RNC60 5 x rated wattage for 1 hour @ 25°C Reject parts with 

RNC65 4 x rated wattage for 1 hour @ 25°C combined t.R>±.20%. 
(3) MIL·R·55182 Failure rates "P", "R", "S" also receive a 100% Z·Ray. 
14) Temlinal Substitution data. Resistors with style and terminal symbol "RNC" are a direct one·way substitute for resistors of symbol "RNR" provided all.' otlier 

characteristics are equal er better., " , . 
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GLASS AND METAL OXIDE FILM RESISTORS 
Perfect combination to handle resistor jobs. 
Dependable resistor performance, tailored to specific circuit 
requirements results from CORNING® Materials and process 
skills. 
High resistivity tin oxide film is combined with optical 
qu'!lity glass substrate yielding exceptionally strong, uniform 
resl.stance components. 

LOAD LIFE 
, 

1000 HOURS MOISTURE TEMP. SHoRTTIME LOW TEMP. 

SEC. 4700 • RESISTORS, FIXED 

This molecular bonding at red heat eliminates degradation 
normally experienced with films that are free to oxidize. 
The matched thermal expansions of the glass substrate and 
tin oxide film eliminate fatiguing stresses. 

EFFECT 
SOLDER TERMINAL SHELF LIFE 

TEMPERATURE RATED CoND RESISTANCE CYCLE OVERLOAD OPERATION D.W.V. HEAT STRENGTH SHOCK VIBRATION (PER YEAR) CURRENT CoRNI,!' 
COEFFICIENT dR MAX. dRMAX. dRMAX. dRMAX. dRMAX. dRMAX. dRMAX. dRMAX. dRMAX. dRMAX. dR MAX. NOISU STYLE 

-10 db NC3 
-10 db NC4 

±50 ppm/oC -15 db NC5 
from ±.5% ±.5% ±.25% ±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% 

-55°C to + 175°C 
-15 db NC6 

±.5% 10 db NA55 

±100ppm/oC 
(±1%)* 
±.5% -15 db NA60 

from (±1%)* ±.5% ±.25% ±.25% ±.25% ±.10% ±.10% ±.10% ±.10% ±.10% ±.10% 
-55ooto+175OC ±.5% -15 db NA65 

±1% 10 db C3 
±.5% 
±1% -10'db C4 

±100ppm/oC ±.5% 
from ±1% ±.5% ±.25% ±.25% ±.25% ±.10'J(, ±.10% ±.10% ±.10% ±.10% ±.10% -15 db C5 

-55°C to +175°C ±.5% 
±1% .- -15 db C6 
±.5% 

. ~ ... 

LOAD LIFE 

TEMP. LOW TEMP. TERM. EFFECT SHORTTIME 
RATED CONDITIONS 

dR MAX. 
CYCLE oPER. STRENGTH D.W.V. 

dRMAX. dRMAX. dRMAX. dRMAX. 

±.25% _±.25% ±.25% ±.25% 

±.25% ±.25% ±.10% ±.10% 
±.25% ±.25% ±.10% ±.10% 

±.25% ±.25% ±.10% ±.10%· 

(2) ±.15% ±.20% ±.15% 
(2) ±.15% ±.10% ±.10% 
(2) ±.15% ±.10% ±.10% 

(2) ±.15% ±.10% ±.10%-

_._- .-

HUMIDITY 
LOAD LIFE STEADY 

TEMPERATURE 1000 HOURS STATE 
COEFFICIENT dRMAX. dRMAX. 

-~lo~ t~P.J!l{~goc ±1.5% -. ±2% 

±2% ±2% 

±200ppm/oC 
±5%·· ±1% 

. -55°C to + 150°C 

eem/1971 

SOLDER SHOCK VIBRATION OVERLOAD 
dRMAX. dRMAX. dRMAX. dRMAX. 

±.25% ±.25% ±.25% ±.50% 

±.10% ±,10% ±.10% ±.25% 
±.10% ±.10% ±.10% ±.25% 

±.10% ±.10% ±.10% ±.25% 

±.10% ±.20% ±.20% (2) 
±.10% ±.10% ±.10% (2) 
±.10% ±;1O% ±.10% (2) 

±.10% ±.10% ±.lQ% (2). 

... -

SHORT EFFECT OF 
TEMP. TIME SOLO.ERING 
CYCLE OVERLOAD D.W.V. HEAT 

ARMAX, :dR MAX. ARMAX. ARMAX. 

±1% ±.5% -±.5% ±.5% 

±1% ±.5% ±.5% ±.5% 

±1% ±.5% ±.5% ±.5% 

MOISTURE 
dRMAX. 

±.50% 

±.50% 
±.50% 

±.50% . 

±.4% 
±.4% 
±.4% 

±.4% 

TERMINAL 
STRENGTH 
ARMAX. 

±.5% 

±.5% 

±.5% 

FAI LURE RATE %/1000 HOURS 
2000 HR. 10,000 HR. (60% CONFIDENCE LEVEU 

±2% 

±2% 
±2% 

±2% 

±.5% 
±.5% 
±.5% 

±.5%· 

LOW TEMP. 
OPERATION 
dRMAX. 

±.5% 

±.5% 

±.5% 

±4% 
MIL-R-39017111 

±4% "M"= 1 %/1000 Hours 
±4% liP" = .1%/1000 Hours 

±4% 
uR" = .01%/1000 Hours 
"5" = .001%/1000 Hours 

±2% MIL-R-5518212J 131 
±2% "M" = 1 %/1000 Hours 
±2% uP" = .1 %/1000 Hours 

±2% fiR" = .01%/1000 Hours 
"5" = .001%/1000 Hours 

SHELF 
LIFE 

SHOCK VIBRATION (PER YEAR) 
dRMAX. dRMAX. 

±.5% ±.5% 
- . 

±.5% ±.5% 

±.5% ±.5% 

• COMMERCIAL RATING 
t Typically less than 

dRMAX. 

±.2% 

±.2% 

±.2% 

$ee YELLOW SECTION for Local Offices,. Phones 

CORNING. 
STYLE 

HC3 

HC4 
HC5 

'HC6 

HH3/HK3 
HH4/HK4 
HH5/HK5 

\nI6.1HK~ 

CORNING 
STYLE 

FPIh 

FP1 

FP2(FP42 
FP3 
FP4 
FP5 
FP7 
FP10 

2831 



Vol.S PASSIVE COMPONENTS J MATERIALS I HARDWARE 

WIREWOUND RESISTORS 

APPLI(:ABLE MIL. ENVIRONMENTAL SPECIFICATIONS 

• MIL-R~26 

TYPES RS, G, RLS & GL 

MIL·R·26E DALE MAXIMUM 
TEST REQUIREMENT RS, G, RLS & Gt-

Load Life ::!: (.5%+.0511) .:l.R ::!: (.5%+.0511) .:l.R 

Moisture Resistance ::!: (.2%+.0511) .:l.R ::!: (.2%+.0511) .:l.R 

Temp. Coefficient 30·90 PPM/"C ·Max. See tables 

thermal Shock ::!: (.2%+.0511) .:l.R ::!: (.2%+.0511) .:l.R 

Short Time Overload ::!: (.2%+.0511) .:l.R ::!: (.2%+.0511) .:l.R 

Dielectric ::!: (.1 %+.0511) .:l.R ::!: (.1 %+.0511) .:l.R 

Low Temp. Storage ::!: (.2%+.0511) .:l.R ::!: (.2%+.0511) .:l.R 

High Temp. Exposure ::!: (.5%+.0511) .:l.R ::!: (.5%+.0511) .:l.R 

Shock ::!: (.1 %+.0511) .:l.R. ::!: (.1 %+.0511) .:l.R 

Vibration ::!: (.l%+.OSI1).:l.R ::!: (.1 %+.0511) .:l.R 

Terminal Strength ::!: (.l%+.OSII).:l.R ::!: (.l%+.OSII).:l.R 

All .:l.R figures show'n are maximum, based on units with an initial 
tolerance of 1 % and maximum operating temperature of 27S'C. 

*GL & RLS physical configurations are not covered in MIL·R·26. 
Environmental specifications will be same as for RS & G styles. 

• MIL-R-18546 

TYPES RH, HG & PH 

TEST MIL·R·18546 DALE TYPICAL 
RH, HG & PH' 

Load Life ::!:(1o'{'+.Q511).:l.R ::!:(.5%+.0511).:l.R 

Moisture Resistance ::!:(1 %+,OSl1j.:l.R ::!:(.S%+.OS!I).:l.R 

Resistance Temperature ::!:SO PPM to 200011 See tables 
Characteristic ::!:30 PPM over 200011 

Thermal Shock ::!:(.S%+.OSII).:l.R ·::!:(.2S%+.OS!I).:l.R 

Momentary Overload ::!:(.S%+.OSII).:l.R ::!:(.2S%+.OS!l).:l.R 

Dielectric ::!:(.2%+.OSII).:l.R ::!:(.1 %+.OSII).1R 

High Temp. Storage ::!:(.5%+.OS!I).:l.R ::!:(.2S%+.OSII).:l.R 

Shock ::!:(.2%+.0511).:l.R ::!:(.1 %+.OSII).:l.R 

Vibration ::!:(.2%+.OSII).:l.R ::!:(.1 %+.OS!I).:l.R 

Terminal Strength ::!:(.2%+.0511).:l.R ::!:(.1 %+.OSII).:l.R 

All .:l.R figures )ihown are ,based on units with an initial tolerance of '1 % 
and maximum' operating temperatures of 275' C. 

'PH physical configuration is not covered in MIL·R·18S46. However, 
environmental specifications will be same as for RH & HG styles. 

TYPES CW, HL, NHL, HLM, HLA, HLT & HLW 

MIL·R·26E . DALE TYPICAL- DALE TYPICAL 
TEST REQUIREMENT HL Tubular & Flat CW 

Load Life ::!: (3%+.0511) .:l.R ::!: ( 2% +.0511) .:l.R ::!: (0.5%+.0511) .:l.R 

Moisture Resistance ::!: (2%+.0511) .:l.R ::!: (0.5%+.0511) .:l.R ::!: (0.5%+.0511) .:l.R 

Temp. Coefficient 260·400 PPM/"C ::!:SO PPM/'C except ::!:SO PPM/'C except 
on low values on low values 

Thermal Shock ::!: (2%+.0511) .:l.R ::!: (0.5%+.0511) .:l.R ::!: (0.2%+.0511) .:l.R 

Short Time Overload ::!: (2%+.0511) .:l.R ::!: (0.5%+.0511) .:l.R ::!: (0.2%+.0511) .:l.R 

Dielectric ::!: (0.1%+.0511) ::!: (0.1 %+.0511) .:l.R ::!: (0.1 %+.0511) .:l.R 

Low Temp. Storage ::!: (2%+.0511) AR ::!: (0.2%+,OSII) . .:l.R ::!: (0.2%+.0511) .:l.R 

High Temp. Exposure ::!: (2%+.0511) .:l.R ::!: (1 %+.OSII)·'.:l.R ::!: (1 %+.0511) .:l.R 

Shock ::!: (0.2%+.0511) .:l.R N/A ::!: (O.l%'.OSII).:l.R 

Vibration ::!: (0.2%+.0511) .:l.R N/A ::!: (0.1 %+.0511) .:l.R 

Terminal Strength ::!: (1 %+.0511) .:l.R ::!: (0.1 %+.0511) .:l.R ::!: (0.1 %+.0511) .:l. R 

.:l.R figures shown are based on units with an initial tolerance of 5% and" 
, maximum operating temperature of 3S0"C. 

*NHL, HLM, HLA and HLW physical configurations are not covered in 
MIL·R·26. However, environmental specifications will be same as for 
HL tubular and HL flat styles . 

• MIL-R-93 

TYPES WWA, MWA & WWP 

MIL-R·93 DALE DALE 
TEST REQUIREMENT MAXIMUM TYPICAL 

Moisture ±(,l%+.OS!I) ±('oS%+.OS[!)AR ±.02%AR 

T.C. 
(10 ohms and over) 

±20 ppm/'C ±20 ppm/'C ±IS ppml'C 

Short Time Overload ±(.1 %+.05!1) ±(.OS%+.OS!!)AR ±.Ol%AR 

Dielectric +(.05%+.05!1) +(.02%+.OS!!)AR '+.OO%AR 

Low Temp. Storage ±(.2%+.OS!I) ±(.05%+.OS!I)AR ±.02%AR 

High Temp. Exposure ±(.S%+.05!1) ±(.10%+.OS!!) AR ±.04%AR 

Low Temp. Operation ±(.2S%+.05 !l) ±(.OS%+.OS!!)AR ±.02%AR 

Temperature Cycling ±(.2%+.05!1) . ±(.15%+.OS !l) AR ±.07%AR 

Terminal Strength ±(.05%+.OS!! ) ±('OI%+.OS!))AR ±.OO%AR 

Salt Water ±(.2S+.0S!!) ±(.IS%+.OS!1) AR ±.03%AR 

Life ±(.S%+.OS!!) ±(.25%+.05!1 )AR ±.09%AR 

Shock ±(.I%+.OS!!) ±(.02%+.OS!!)AR ±.OO%AR 

Vibration ±(.1 %+.OS!!) ±(.03%+.OSl!) AR ±.OI%AR 

All .:l.R figures shown are based on units with an initial tolerance of 
1 % and maximum operating temperature of 14S'C. 
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SEC. 4700 0 RESISTORS, FIXED 

For Optimum Value 
- --- -- - - .. - -in -Besisto.rs '-0 • - ____ _ 

METAL FILM PRECISION RESISTORS, ESTABLISHED RELIABILITY 

• TYPE EMF 

Failure Rate: Verified Failure Rate of .01 % per 
1000 hours at 60% confidence level. Estimated 
Failure Rate: .001 % per 1000 hours per MIL-R-
55182 

DERATING. 
Dale EMF resistors 
have an operating 
temperature range 
of -65·Cto+175· 
C. They must be de· 

. rated according to 
the curve at right. 

0 
125 CRATING 

0 1\ 

'. c.~ .,.... 
*/~ 

0 
1'-

0 
30 50 70 90 110 130 ISO 170 

AMBIENT TEMP. DES. CENTIGRADE 

MAX. MAX. RESISTANCE RANGE (OHMS) By T.C."" 
DALE MIL. 10· C 125· C WT. WORKING 
TYPE TYPE" RATING RATING (Grams) VOLTAGE J.I (KJ. T·2 (10 T·9 U) 

EMF5D RNR50 1/IOw 1I20w .11 200 9.9 to lOOK 49.9 to lOOK 49.9 to lOOK 

EMF 55 RNR55 1I8w 1I10w .35 200 ~.l t0301K 49.9 to 200K 49.9 to 200K 

EMF6D RNR60 1/4w 118", .45 250 t14.9 to I Meg. 49.9 to 499K 49.9 to 499K 

EMF65 RNR65 1/2w' '1/4w .84 300 12'!,9t02 Meg. 49.9 to 1 Meg. 49.9 to 1 Meg. 

EMF7D RNR70 3/4w 1/2w 1.6 350 t14.9 to 2.49 Meg. 24.9 to 1 Meg. 24.9 to 1 Meg. 

EMF75 - - lw 4.4 500 4.9 to 4.07 Meg. 49.9 to 2.61 Meg. 49.9 to 2.61 Meg. 

Standard Resistance Tolerances •• 1 % (B) •• 25% •• 5% (D) and 1 % (F). 
"Available in corresponding RNC & RNN styles. 

··Extended resistances above and below this range available as Non·MIL parts. 
DIMENSIONS POWER RATING 
See section on MF resistors. Dimensions Dale EMF power ratings are based on the 
an Types RNR50 thru RNR70 will following two conditions: 
conform to Types RN·50 thru RN·70. 1. 0.5% maximum <loR in 2000 hours load life. 
Nate: EMF 75 conforms to RN·75. 2. 175·'C maximum operating temperature. 

WIREWOUND PRECISION RESISTORS, ESTABLISHED RELIABILITY 

• T~PE ARS* 

Failure rate .000136% per 1000 hours at 50% 
rated power, 25°C ambient (60% confidence 
level). Failure defined as <1R>0.5%. 

• TYPE AGS* 

Miniature version of ARS Series with BeO core 
for optimum' thermal conductivity, operational 
stability and increased reliability. Significantly 
smaller size. Failure rate .000044% per 1000 
hours at 50% rated power, 25°C ambient (60% 
confidence level). Failure defined as <1R>0.5%. 

*Available with solderable and weldable leads. 

• TYPE ARH 
Advanced design housed power 
wirewounds made on the same 
line and under the same high 
reliability standards as the 
ARS and AGS, Failure rate of 
.01 % at 100% rated power. 

DERATING 
ARS"AGS, ARH 
At high ambient tem· 
peratures. the derating 
curve at right applies. !iiIM]II 

25 75 125 175 225 275 325 
AMIIENT fDI'. ofGi. COnllAoE 

• TYPE AWA 
Established reliability 
epoxy-molded, precision 
bobbin wirewound resistor with high stability 
and low T.C.; offers excellent moisture protec
tion and low noise. Quality verified 'by accep
tance testing. 
DERATING 
Dale AWA resistors 
have an operating 
temperature range of 
-55·C to + 145'C. De· 
rating is required for 
temperatures above . 
125·C. The curve 'at 
right applies. 

12°al ;100 
280 

~60 . 

" 40 
~ 20 
.,. 0 

25 45 65 85 105 125 145 
AMBIENT TEMP. DEG. CEN~IGRADE 

DALE 
TYPE 

POWER MIN. 
MIL·R·390D7B RATING RES. 

TYPE (watts) (Dbms) 

POWER RATING 

MAX. 
RES. 

(Dbms) 

MAX. MAX. 
WORKJNG WEIGHT 
VOLTAGE (grams) 

DIM. DIM. 
A B 

DIM. 
C 

DIM. 
o 

Dale ARS and AGS power ratings are based on the following two conditions: 
1.0.5% maximum <loR' in 2000 hours load lif~. 2. 275'C maximum operating temperature. 

MIL·R· POWER RATING RESISTANCE MAX. MAX. 
DALE 39009A , (watts) RANGES (ohms) WORKING WT. 
TYPE TYPE Mfo. FREE AIR MIN. MAX. VOLTAGE GRAMS 

ARH·5 RER·60 5 3 .1 4.12K 220 3 

ARH-l0 RER·65 10 6 .1 5.62K 340 B 

ARH·25 RER·70 20 8 .1 12.1K 650 15 

ARH-50 RER·75 30 10 1.0 39.2K 1400 32 

Tolerance: All established reliability resistors have a standard 
resistance tolerance ~f 1 %. Non-inductive versions also available. 

DIMENSIONS: See section on RH resistors. 
Types ARH·5 thru 50 will 
correspond with RH·5 thru 50. 

DIMENSIONS: 

POWER RATING 
Dale ARH resistor ratings 
are based on the following 
requirements: 

1. 275· maximum internal 
hotspot temperature 

2.1% maximum <loR in"2000 
hour load life 

3. Proper heat sink 

4x6x2x.04O aluminum 
chassis = ARH·5 and ARH·10 

5x7x2x.040 aluminum 
chassis = ARH·25 and ARH·50 

POWER RATING 
Dale AWA power ratings 
are based on the 
following two conditions: 

1.1% maximum <loR in 
2000 hours load life. 

2. 125·C maximum 
operating temperature. 

See section on WWA resistors. Dimensions on Types RBR·52 
thru RBR·55 will conform to Types RB·52 thru RB·55. 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

~ for Optimu,n Value 
~ in Wirewound Resistors 

WIREWOUNDPItECISioN RESISTORS, ESTABLISHED RELIABILITY 
(M FAILURE RAtE) 

• TYPE ESS (Solderable Leads) 
• TYPE ESW (Weldable Leads) 

• TYPE EGS (Solderable Leads) 
• TYPE EGW (Weldable Leads) 

These styles meet the requirements of 
MIL-R-39007 Failure Rate Level M 
(1 %/1000 hours). See ARS and AGS for 
lower failure rates. 

POWER RATING 
Power ratings are based on the following 
two conditions: 

1. .5% maximum AR in 2000 hours load life. 
2. 2750 C maximum operating temperature. 

• TYPE ERH (Inductive Windihg) 
• TYPE ENH (Non-inductive Winding) 

Meet the requirements of MIL-R-39009 
Failure Rate Level M (1 %/1000 hours). 
See ARH for lower failure rates. 

POWER RATING 
Dale ERH and ENH resistor ratings are based 
on the following requirements: 
1. 2750 C maximum internal hotspot temperature 
2. 1 % maximum AR 'in 2000 hour load life 
3. Proper heat sink . 
4x6x2x.040 aluminum chassis = ERH-5 & ERH-10 
5x7x2x.040 aluminum chassis = ERH-25 & ERH-50 

MIL-R· POWER 
RESISTANCE RANGE 

MAX. (Ohms) DIMENSIONS 
DALE 39007 RATING WEIGHT 
TYPE TYPE (Watts) .1% .5%&1% (Grams) A B C 

EGS-l* RWR-SlS 1 .499-1000 .1-1000 .21 .250 .075 .020 

EGW-l' RWfl-SlW 1 .499-1000 .1-1000 .21 .250 .075 .020 

E&S-2' RWR-S2S 1.5 .499-1300 .1-1300 .23 .312' .075 .020 

EGW-2" RWR-82W 1.5 .4~9-1300 .1-1300 .23 .312 .075 .020 

EGS·:j* RWR-BOS 2 .499-2670 .1-2670 .34 .422 .093 .020 

EGW-3* RWR-SOW 2 .499·2670 .1-2670' .34 .422 .093 .020 

ESS·2B RWR-S9S 3 .499-4120 .1·4120 .70 .560 .IS7 .032 

ESW-2B RWR-S9W 3 .499-4120 .1·4120 .70 .560 . .IS7 .032 

ESS-5 RWR-74S 5 .499·12,100 .1-12,100 4.2 .875 .312 .040 

ESW-5 RWR-74W 5 .499·12,100 .1-12,100 4.2 .875 '.312 .040 

EGS-l0 RWR-84S 7 .499-12,400 .i-12,400 3.6 .875 .312 .040 

EGW-l0 RWR-84W 7 .499-12,4tiO .1-12,400 3.6 .875 .312 .040 

ESS-l0 RWR-78S 10 .499-39,200 .1-39,200 9.0 1.780 .375 .040 

ESW-ID RWR·78W 10 .499-39,200 .1-39,200 9.0 1.780 .375 .040 

Tolerance: All established reliability resistors 

~r . A 

1.5" Min.--j have a standard resistance tolerance of 1 %. 

I 'Molded models. Other conformal coated. 

DIMENSioNS t .....,-. c 

MIL·R· 
POWER RATING 

RESISTANCE 
STANDARD TEMPERATURE COEFFICIENT 

'.ALE 
(Watts) MAX. MAX. VALUE RANGES (Ohms) 

39009 RANGE (Dbms) WORKING WEIGHT 
:!:20PPM tYPE tYPE DALE" MIL 1% VOLTAGE (Grams) :!:5DPPM :!:30PPM 

ERH-5 RER·40 7.5 (5) 5 1 to 1.65K 110 3.3 1 to 9.9 10 to 25 26 to 1.65K 

ENH-l0 RER·45 12.5 (10) 10 1 to 2.8K 190 8.8 1 to 9.9 10to 40 41 to 2.8K 

ENH-25 RER·50 25 15 1 to 6.04K 390 16.5 1 to 9.9 10 to 85 86 to 6.04K 

ENH-50 RER-55 50 30 1 to 19.6K 890 3!j.0 1 to 9.9 .10 to 235 236 to 19.6K 

ERH-5 RER-60 7.5 (5) 5 0.10to 3.32K 1/;0 3 1 to 9.9 10 to 49 50 to 3.32K 

ERH-l0 RER-65 12.5 (10) 10 o.ib to 5.62K 265 6 1 to 9.9 10 to 79 80 to 5.62K 

ERH-25 RER·70 25 15 0.10 to 12.1K 550 13 1 to 9.9 10 to 169 170 to 12.1K 

ERH·50 RER-75 50 30 0.10 to 39.2K 1250 28 1 to 9.9 10 to 469 470 to 39.2K _. 
Tolerance: All established reliability resistors have a standard 
resistance tolerahce of 1 %. Non-inductive versions also available. DIMENSIONS 

• *Figures in parentheses indicate wattage printed on these See section on RH resistors • 

resistors. They can be rated at 7.5 arid 12 watts respectively, Types ENH and ERH-5 thru 

but will be printed with these higher ratings only upon request. 50 will correspond with 
RH·5 thru 50. 

DERATING 
ESS, ESW, EGS, EGW, ERH, ENH 

At high ambient temperatures, the 
derating curve at right applies. ~.IJII 

DOCUMENTATION 

Qualification, acceptance and failure-rate mainte
nancetest data is retained by Dale and is available 
upon request. Lot traceability and identification 
data is maintained by Dale for 5 years. 25 75 125 175 225 275 325 

AMBIENT TEMP. DEG. CENTIGRADE 

RELIABILITY PROGRAMS 

The established reliability series are the result of an extensive 
reliabi'lity program at Dale Electronics which includes basic 
design and materials improvement, special production and test 
facilities, and trained, reliability-oriented personnel. A separate 
program group has been set up to provide customer service on 

established reliability programs, and the facilities and know
how of the Daie established reliability organization can be di
rected toward the development of reliability programs for 
specific uset requirements. Inquiries may be directed to your 
local Dale representative or to the factory. 
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SEC. 4700 • RESISTORS, FIXED 

_ for Optimum Value 
~ in Wirewound Resistors 

WIREWOUND PRECISION RESISTORS, SILICONE COATED .OR MOLDED 
(Available with Weldable Leads) n:;;,,/ 
,,/ 

Meets applicable re
quirements of MIL-R-
26E, MIL-R-26C and 
MIL-R-23379. Non-in-' 
ductive styles available. 

• TYPE RLS 

~ 
-",/ 

Radial leads for printed 
circuit board mounting. 
Meets applicable re
quirements of MIL-R-
26E. Non-inductive 
styles available. 

DALE 
TYPE 

RS·V. 

RH. 
RS·IA 

RS·IB 

RS-2 

RS-2A 

RS-2B 

RS-2C 

RS-2C-23 

RS-5 

RS-5-69 

RS-5-70 

RS-7 

RS-IO 

RS-IO-38 

RS-IO-39 

MIL·R· 
2&E 

TYPE" 

. -
-' 
RW·70 

-
-
-
RW-79 

-
RW·69 

-
RW-74 

RW-67 

-
-
RW-78 

RW-68 

DALE 
RATING RESISTANCE 

RANSES (OHMS) 
U V 

.tI5% 3% l .15% .5%.1% 
11115% 5% .1% •. 25% 3%.5% 

.4 W - 10 to 950 I to 3.4K 

.75 W - 10 to 1.3K 1 to 4.9K 

1.0W - .1 to 2.7K .1 to 10.4K 

l.lW - 1 to 4.0K .1 to 15K. 

4.0 W 5.5 W 1 to 12.7K .1 to 47.1K 

3.25 W 4.75 W I toll.4K .1 to 42.1K 

3.0 W 3.75 W .1 t06.5K .1 to 24.5K 

2.5 W .. 3.25 W 1 to 8.6K .1 to 32.3K 

2.5 W . 3.25 W' .1 to 8.6K .1 to 32.3K 

5.0 W 6.5 W .1 to.25.7K .1 to 95.2K 

5.0 W 6.5 W .1 to 24.5K .1 to 91.0K 

5.0 W 6.5 W .5 to 25.7K .1 to 95.2K 

7.0 W 9.0 W .5 to 41.4K .1 to 154K 

lOW 13 W .5 to 73.4K .1 to 273K 

lOW 13 W .1 to 71.5K .1 to 265K 

10 W 13 W .1 to 73.4K .1 to 273K 

MAX."" 
WORKING MAX. STANDARD TEMPERATURE COEFFICIENT 
VOLTAGE WT. VALUE RANGES. (OHMS)! 

GRAMS 
U V :!: II PPM :!: 51 PPM :!: 3a PPM. :!: 21 PPM 

20 - .21 Below 1 !l 1 to 6.9 ~ 7 to 3.4K 

29 - .23 Below 1 !l 1 to 9.9 - 10 t04.9K 

52 - .34 Below i !l 1 to 9.9 10 to 19 20 to 1O.4K 

62 - .40 Below 1 !l 1 to 9.9 10 to 29 30 to 15K 

210 250 2.1 Below 1 II 1 to 9.9 10 to 79 80 to 47.1K 

185 220 .90 Below I !l 1 to 9.9 10 to 79 80 to 42.1K 

140 157 .70 Below 1 II 1 to 9.9 10 to 49 50 to 24.5K 

138 157 1.6 Below 1 !l 1 to 9.9 10 to 59 60 to 32.3K 

138 157 1.6 Below 1 !l 1 to 9.9 10 to 59 60 to 32.3K 

360 410 4.2 Below 1 il 1 to 9.9 10 to 169 170 to 95.2K 

350 400 4.2 Below 1 !l 1 to 9.9 10 to 169 170 to 91.0K 

360 410 ·4.2 Below 1 !l 1 to 9.9 10 to 169 170 to 95.2K 

504 576 4.7 Below 1 II 1 to 9.9 10 to 269 270 to 154K 

858 978 9.0 Below 1 !l 1 to 9.9 10 to 469 470 to 273K 

846 966 9.0 Below 1 11 1 to 9.9 10 to 469 470 to 265K 

858 978 9.0 Below 1 !l 1 to 9.9 10 to 469 470 to 273K 

"Max. working voltage determined at .0008 dia. wire resistance values. fConsult faclory for special T.C. requirements. 

* MIL~R-26C, MIL-R-23379 TYPES 

MIL-R-26C (G & V) MIL-R-23379 

RS-IA - RWP-18 

RS-2C RW-69 -
RS-2C'23 - RWP-20 

RS-5 RW-67 RWP-21 

RS-l0 RW-68 RWP-23 

POWER RATINGS RS, RLS, G SERIES 
These Series have two pow~r ratings, depending on operating. 
temperature and stability requirements. 
CHARACTERISTIC U: 1. 275'C maximum hotspot temperature 

2 •. 5% maximum AR in.2000 hour load life 

CHARACTERISTIC V: 1. 350'C maximum hotspot temperature 
2_ 3% maximum AR in 2000 hour load life 

DERATING RS, RLS, G 
RS, RlS and G coated resistors have an operating temperature range 
of -55'C to +350'C, Dale RS molded resistors have an qperating 
temperature range of -55'C to +275'C. They must be derated at 
high ambi!!nt temperatures according to the curves below. 

~lIIrn 
25 75 125 175 225 275 350 

AMBIENT TEMP. DEG. CENTIGRADE 

DIMENSIONS (Consult factory for RlS Types) 

G! 
TYPE DIM. A DIM. B DIM.C DIM. D DIM_ E .. RS-V • .250+.015 - 1.500 .078+.015 .020 .. 

:E RS-'h .312+.015 - 1.500 .078±.015 .020 

~ RS-IA .422±.015 - 1.500 .093±.032 ;020 .. 
:E RS-IB .575±.015 - 1.500 .093±.032 .020 

RS-2 .625+.062 .765 2.000 .250±.032 .040 

RS-2A .812±.062 .890 1.500 . 188±.032 .032 

RS-2B .560+.062 .622 1.500 .187±.031 .032 

RS-2C .500+.062 .593 1.500 .218±.032 .040 

G! RS'2C-23 .500+.062 .593 1.500 .218+.032 .032 .. .. RS-5 .875+.062 1.000 2.000 .312+.032 • .040 :E 

5 RS'5-69 .875+.062 .937 2.000 .312+.031 .040 .. RS-5-70 .875+.062 1.000 1.500 .312+.031 .032 u 

RS-7 1.218±.062 1.281 2.000 .312±.032 .040 

RS-l0 1.780+.062 1.875 2.000 .375~.032 .040 

RS-l0-38 1.780+.062 1.842 2.000 .375±.031 .040 

RS-10-39 1.780+.062 1.875 1.500 .375+.031 .032 

--"':LEA l 
C+.125--l 
(TYPical) 

. t --,- E ±.002 
D 

COATED MODEL 1== I' C +:125 --i A , ~(Typical) 

{ . } t 
~ B ~E+.OO2 

(Max.) D.-
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Vol. 3 PASSIVE COMPONENTS 1 MATERIALS I HARDWARE 

_ for Optimum Value 
~ in Wirewound Resistors ! 

I 

WIREWOUND PRECISION RESISTORS, SILICONE COATED (Avaiiable with Weldable Leads) 

• TYPE G - DAU MAX.·· · STANDAID TtMPEIATUlE CUEFFICIENT MIL·R· IAnKe RESISTANCE lANCES (DHMS) WURKINI IIU. · 'ALUE lANCES (DHMSH DALE VOLTAGE WT. 2&E - U Y tyPl! tyPE" .15" 3" I .1Ifi\" .5".1" • GIAMS 
Beryllium oxide core for 11,,5" 5" 3",5" U , 

±II,PM ±H'PM :±:HP" ± II PPM 

decreased size, increased G·l RW·SI LOW - .I to 9S0 I to 3.4K 33 - .20 Below I n ito 6.9 - 7 to 3.4K 
stability, Meets applica-

G·2 I.S W 10 to L3K I to 4.9K . 42 - .21 Below I n I to 9.9 .- 10 to 4.9K 
ble specifications of MIL- - -
R-26 and MIL-R-23379. G,3 RW·SO 2.25 ¥ - .I to.2.7K .J to 10:4K SO - .34 Below I n I to 9.9 10 to 19 20 to 10.4K 

Non-indUctive styles G·5 - 4.0 W SW I to 6.SK .J to 24.SK 162 184 .SO Below I 11 I to 9.9 10 to 49 SO to 24.SK 
available. 

G·5A 4.S W 6.S W I to 1l.4K .J to 42.lK 214 257 .. 95 Below I n I to 9.9 10 to 79 80 to 42.JK -

.~ 
G·5e - 5W 7W I to S.6K .J to 32.3K 194 230 1.2 Below I !1 I to 9.9 10 to 59 60 to 32.3K 

G·& - 6W SW I to 12.7K .J to 47.JK 25S 29S 2.0 Below I !1 I to 9.9 10 to 79 SO to 47.IK ---
'·10 - 7W 10 W .5 to 25.7K .J to 95.2K 425 508 3.6 Below I r. I to 9.9 10 to 169 170 to 95.2K 

G·12 - lOW 12 W .5 to 41.4K .J to 154K 607 665 4.2 Below I r. I to 9.9 10 to 269 270 to 154K 
Radial leads for printed 

G·15 IS W IS W .5 to 73.4K .J to 273K 1050 1150 7.6 Below I r. I to 9.9 10 to 469 470 to 273K 
circuit board mounting. -
Meets applicable require· "·Maximum Working Voltage determined at .000S dia. wire resistance values. tConsult factory for special T.C. requirements. 

- -ments of MIL R 26E. 

DIMENSIONS 

*MIL-R-26C, MIL-R-23379 TYPES 

MIL·R-26C MIL·R·23379 

G-I - RWP-17 
G-3 - . RWp·19 

i TYPE DIM. A DIM.B DIM.C DIM.D DIM. E 

lIE 11,1 .250±.O15 - 1.500 .0~8±.015 .020 .. 
.3i2±.015 1.500 .078±.015 .020 ;3 6-2 -.. G-3 .422±.015 - 1.500 ·.093±.032 .020 lIE 

G-5C RW-69 - 0·5 .562±.062 .640 1.500 .lli8±.032 .032 

G·5C-2 - RWP-20 
G-l0 RW-67 RWP·21 

G-15 RW-68 RWp·23 

G·5A .812±.062 .890 1.500 .188±.O32 .032 
!l 0·5e .5OO±.062 .593 1.500 .218±.032 .040 ... g 

.765 lIE G·6 .625±.062 2.000 .250±.032 .040 .. .. 
G·l0 .875±.062. 1.000 2.000 .312±.032 .040 a 

u G·12 1.218±.062 1.281 2.000 .312±.032 .040 
POWER RATING 

0-15 l.78O±.062 1.875 2.000 .375±.032 .040 Power ratings of Dale G resistors are 1.4 to 4 times higher than 
those of conventional wirewound resistors of equivalent size. 

Stability When Dale G resistors are operated at the same ratings 
(Char. U) as conventional Dale RS resistors of equivalent size, 
the shift in resistance is 50% or less than that of the RS. 

MOLDED.MODEL--L-~A 

-.- I 
C +.125---1 
(Typical) 

! . 
E ±.002 

COATED MODEL 
For additional power and derating information, 
see section on RS resistors. 

WIREWOUND POWER RESISTORS, HEAT SINK ENCASED 

• TYPE PH 
TWO TERMINAL CONFIGURATIONS 
(PH-I 0-1, PH-25, PH-50 and PH·-100). 
Thru chassis mounting-twei can· 
nectionS required on one or both 
sides of panel~ Meet electrical and 
environmental tequirements ·of MIL' 
R-18546. 

SINGLE TERMINATION, CHASSIS BRIIUND 
(PH-' 0-5 and PH-25·8) •. 
Speeds assembly time as only one connection is re
quired. Often utilized as a drive line resistor in a high 
speed core 'memory system using a series termination 
technique. Non-inductive windings have low reactance 
properties giving exceptionally fast cycle time. 

DALE 
IlA/:-E • ESISTANCE RANIES IOHMSI 

IATiNG 
typE (lam) .85~,.lt • .2S% ,5%,1%,3% 

PH-IDA 10 I to 12.7K .I td47.lK 

PH·ID·! 141 I to 12.7K .I to 47.JK 

PH-I 0-5 10 .Sto 6.3K .I 1023.SK 

PH-25 25 .S to 2S.7K .I to 9S.2K 

PH·25-1 25 .25 to 12.SK .J to 47.7K 

PH·50 SO 3tli 52K .J to 15K 

PH·IOO 100 5i035i< .J t050K 

MAl • IIU.. 
WORKING WT. 
VOLTAGE (IIAMS) 

240 6 

240 6 

170 6 

425 22 

300 22 

IS00 80 

1700 186 

0 t:::= ., C +:125 -l . A '-L{TYPiCall 

( } t 1-= B ~ E ±.002 

STANDARD TEMPERATURE COEFFICIENT 
VALUE IANGES (DHMSIt 

:!:58PPM :!:31 PPM ::!::2HPM 

I to 9.9 10 to 79 SOte 47.JK 

1 to 9.9 10 to 79 80 to 47.JK 

1 to 9.9 10 to 79 80 to 23.5K 

1 to 9.9 10 to 169 17010 95.2K 

· Ito 9.9 10 to 169 17010 47.7K 

1 to 99 100 to 999 lK to 75K 

I to 99 100 to 999 IK to SOK For additional power and 
derating information. see 
section on RH resistors *A weighl increase of 10% should be allowed for non·induelive types. tConsul1 factory for values below ill and for special T.C. requirements. 
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SEC. 4700 • RESISTORS, FIXm 

_ for Optimum Value in 
_ Housed Wirewound Resistors 

- -- -- ----------- --~---------~~--------~ ~-- ---

D POWER RESISTORS, HEAT SINK ENCASED 

POWER RAnNI· STANWD TEMPERATURE COEFFICIENT 

Patented design. Mount to the 
chassis. Provide high power and 
precision tolerance in a variety 
of sizes, mounting and terminal 
configurations. RH and HGtypes 
exceed MIL-R-18546. Non
inductive styles available. 

• TYPE RH 
5 through 250 watts. Bonus 
power dissipation ability within 
MIL-R-18546 size. 

• TYPE HG 

MIL·R· (WATTSI RESISTANCE RANGES (OHMSI 
DALE 18541l 
TYPE TYPE DALE·.· MIL .05%, .1%, .25% .5%, 1%, 3% 

RH-5 RE-60 7.5 (51 5 1 to 6.5K .1 to 24.5K 

RH-10 RE-65 12.5 (101 10 1 to 12.7K .008 to 47.1K 

RH-25 RE·70 25 20 .5 to 25.7K .01 to 95.2K 

RH-50 RE-75 50 30 .5 to 73.4K .01 to 273K 

RH·l00 RE·77 100 75 . .3 to 50K .1 to 50K 

RH·250 RE-80 2S0 120 .3 to 7SK .lt07SK. 

HG-5 RE-60 IS S 1 to 6.5K ,I to 24.SK 

HG-l0 RE-6S 20 10 1 to 12.7K .1 to 47.1K 

H&-25 RE-70 3S 20 .S to 2S.7K .1 to 9S.2K 

H&-50 RE-7S SO 30 .S to 73.4K .1 to 273K 

·Rating is based on chassis mounting area and stability. 

MAX. MALt VALUE RANGES (OHMSllt 
WORMING WI. 
VOLTAGE lRAMS ~OPPM ::!:3D PPM ::!:2D PIM 

160 3 1 to 9.9 10 to 49 50 to 24.5K 

265 6 1 to 9.9 10 to 79 80 to 47.1K 

'550 13 1 to 9.9 10 to 169 170 to 95.2K 

1250 28 1 to 9.9 10 to 469 470 to 273K 

1900 400 1 to 99 100 to 949 950 to 50K 

2300 800 1 to 99 100 to 999 1K to 75K 

220 3 1 to 9.9 10 to 49 SO to 24.SK 

340 6 1 to 9.9 10 to 79 80 to 47.1K 

650 13 1 to 9.9 10 to 169 170 to 95.2~ 
1400 28 1 to 9.9 10 to 469 470 to 273K 

Beryllium oxide core for opti
mum heat dissipation. Doubles 
Mil. Spec. power at no increase 
in size. Exceptional stability at 
mil. levels. 

··NOTE: Figures in parentheses on RH-S and RH-lO indicate wattage printed on these resistors. 'New construction allows 
them to be rated at 7.S and 12.S watts-but they will be printed with these higher ratings only upon customer request. 
tA weight increase of 10% should be allowed for non-inductive styles. 

tfConsult factory for values below 1 ohm and for special T.C. requirements. 

5 THRU SO WATT MODELS, ARH, RH • HG 
POWER RATING RH, HG, PH TYPES 
Dale housed resistor ratings are based on-the·following requirements: 
1. 275°C maximum internal hotspot temperatu're 
2. 1 % maximum .<l.R in 1000 hour load life for RH-5, 10, 25, 50; PH-lO, 

25, 50. 3% maximum .<l.R. in 1000 hour load life for RH-100, 250; PH-lOO. 
3. Proper heat si nk. . . 

4x6x2x.040 aluminbm chassis = RH-5, 10; HG-5, 10; PH-lO 
5x7x2x.040 aluminum chassis = RH-25; HG-25, 50; PH-25 
12x12x.059 aluminum panel = RH-50 
12x12x.125 aluminum panel = RH-100, 250; PH-50, 100 

DERATING DIMENSIONS-5 thru 50 WATt MODELS-ARH, RH .. HG 

Dale housed resistors have an operating 
temperature range of -55°C to +275°C. 
Derating is required for reduced chassis 
mounting area and for high ambient 
temperatures. The following curves ap
ply to operation of unmounted resistors': 

A= RH-5,10 
B = RH-25; PH-10, 25 
C '= RH-50, 100, 250; PH-50, 100; 

HG-5, 10,.25, 50 

TYPE* 

RH-5, HG-5 

RH-l0, HG-l0 

RH-25, HG-25 

RH-50, HG-50 

A B 

... '~4J - .00 
.... 490 
-.005 

.... 562 
- .00 

.... 625 
-.005 

.... 719 
- .005 

.... 781 
-.005 

... 1.563 
- .005 

.... 844 
-.005 

C D E F 
.... 600 
- .031 

... 1.125 
- .062 

.... 334 
-.015 

.... 646 
- .015 

... .750 
- .031 

... 1.375 
- .062 

.... 420 
-.015 

.... 800 
- .015 

... 1.062 
- .031 

... 1.938 
- .062 .... ~~~ -.01 

... 1.080 
- .015 

... L9~~ - .03 
... 2.781 
- .062 .... ~~~ -.01 

... 1.140 
- .015 

20 "Types ARH •. ERH, ENH Sthru SO correspond with RH-S thru 50. 

r: 
iQ A 

.l .... 
s 6 

540 
;20 c 

0 

~ 

, , , , , , 
",,4llf""4\' ~fI"'''.1f.I 

:::-;::'88,s , -,-
25 75 \25 \75 225 275 350 

AII.lm TEMP. ,DElI. CEIITIIItADE 

3.875t.Ol0'--;::==~ __ ~ 1-__ -'--:-__ 7-000 ±.093 

RH-1OO 

G 
.... 320 
-.015 

.... 390 
.-.015 

.... 546 
-.015 

.... 610 
-.015 

.eem/1971 See YELLOW SECTION for Lo~al Offices, Phones 

H J K L M N 
.... 065 
-.010 

... .133 
-.010 

.... 078 
-.010 

.... 093 
-.005 

.... 078 
-.015 

.... 050 
-.005 

.... 075 
-.010 

... .165 
-.010 

.... 093 
-.010 

.... 093 
-.005 

..... .102 
~.0l5 

.:,...086 
-.005 

.... 088 
-.010 

.... 231 
-.010 

... .172 
-.010 

... .125 
-.005 

.... 115 
-.015 

.... 086 
-.005 

.... 088 
-.010 

.... 260 
-.010 

... .196 
-.010 

... .125 
-.005 

... .107 
-.015 

.... 086 
-.005 

.188 1:' .010 DIA. TYP F,·soo .... 1 

.989:1:.031 
2.750::1: .010 

P 
.... 262 
-.062 

.... 312 
-.062 

.... 438 
-.062 
.... 406 
-.062 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

_ for Optimum Value in 
~ Bobbin Wirewound Resistors 

WIREWOUND PRECISION RESISTORS, BOBBIN TYPE (Available with Weldable Leads) 

Non-inductive precision resistors. Epoxy 
molded for high dielectric strength and 
complete environmental protection. Meet 
apPlicable requirements of MIL-R-93D. 

• TYPE WWA -
..-
Patented design insures high stability. 

pecial tolerances and matching available. s 

• TYPE MWA -------Subminiature size retains Dale's unique 
bobbin-type design and high protection 
molding coating. 

S PECIAL MODIFICATIONS 

POWER 
OAU MIL·R·13 RATING 
lYPE lYPf (WATTS) .15% 

MWA·8 - .1 50 

MWA·IO - .125 50 

WWA·13 - .125 50 

WWA·22 - .15 130 

WWA·23 RB·56 .15 105 

WWA-24 RB·55 .20 40 

WWA·:i6 RB·54 .25 20 

WWA-36 RB·53 .33 15 

WWA·38 RB·52 .50 10 

WWA·44 , .5 15 

WWA·45 , .5 io 

WWA·48 RB·57 .75 '10 

WWA-412 RB·58 .875 10 

WWA·416 RB·59 1 10 

·Consult factory for tolerances below .05%. 

MINIMUM RESISTANCE MAXIMUM 
RANGE (OHMS)" RESISTANCE 

(OHMS), 
.1% .25% .5% 1% ALL TOLERANCES 

10 5 2 1 lOOK 

10 5 2 1 160K 

10 5 2 1 311K, 

20 5 .2 .1 600K 

12 5 .2 .1 650K 

12 6 .2 .1 900K 

10 5 .2 .1 1.72 Meg. 

4 1 .2 .1 4 Meg. 

3 1 .2 .1 5.4 Meg 

4 1 .2 .1 5.75 Meg. 

3 1 .2 .1 7.5 Meg. 

3 1 .2 .1 11.5 Meg. 

3 1 .2 .1 17.5 Meg. 

3 1 '.2 .1 23 Meg. 

• Special tolerances are available 
to as low as .005%. 'Although there is no direct mil. model of the same DIMENSIONS 

• Resistors can be matched to a 
tolerance of .001 %. 

physical size. the Dale type will meet the electrical 
and environmental requirements of MIL·R·93. 

• Special T.C.'s are available to :!:2 ppm/" C over a limited temperature range. 
• T.C.'s can be matched to an accuracy of 1 ppm/" C. 

POWER RATING 
MWA, WWA and WWP power ratings correspond to MIL·R·93 ratings and are 
based on .5% maximum AR in 1500 hours load life. For commercial applications, 
power ratings may be doubled. 

DERATING 
Dale MWA, WWA and WWP resis· 
tors have an operating temperature 
range of _550 C to +1450 C. De· 
rating is required for temperatures 
above 1250 C. The curve at right 
applies. ~~ 111111111 ~ 

25 45 65 65 105 125 145 
AMIIEIIT TEIIP. ,DElI. CENTIGIIAIII 

TYPE 

MWA-8 

MWA-l0 

WWA-13 

WWA-22 

WWA-23 

WWA-24 

WWA-28 

WWA-38 

WWA-38 

WWA-44 

WWA·45 

WWA-48 

WWA·412 

WWA·418 

• TYPEWWP 
Rectangular or round 
printed circuit 
construction. High 
resistance per unit 
volume. Meets appli
cable requirements 
of MIL-R-93. 

M .. IIlUM .E5ISTUCE 

For additional Power Rating and 
Derating 'nfo::rmat'on. see section 
on MWA and WWA styles. 

DALE 
lYPE 

WWP-l1 

WWP·14 

riP·225 

MIL-II-I3D 
lYPE 

-

-

RB·71 

POWER 
IAlING 

(WATTS) .12% 

MlW 1.5K 

JAW IK 

'4"W -

IA.CE (OBIS) 

.15% .1% .25% .5% 

600 150 50 25 

400 ISO SO 25 

105 12 5 .2 

DIMENSIONS 

A B C 

DIM. A DIM •• 

.250 .078 

.312 .078 

.375 .125 

.250 .250 

.375 .250 

.500 .250 

.750 .250 

.750 .375 

1.000 .375 

.500 .500 

.625 .500 

1.00 .500 

1.500 .500 

2.00 .500 

IIAXIMUM 
RESISTANCE 

(DHM5) 
1% ALL 18LElANCES 

10 1 Megohm 

10 1.5 Megohms 

.1 5151< 

D E F 

MAXIMUM MAXIMUM 
WORKING WEIGHT 
VOLTAGE (GRAMS) 

27 .21 

37 .23 

50 .35 

100 .9 

150 1.0 

200 1.2 

300 1.5 

300 3.1 

600 3.8 

500 3.4 

'550 5.4 

850 6.5 

1050 8.4 

1400 15.5 

DIM.C DIM.iI 

1.500 .020 ' 

1.500 .020 

2,.000 .020 

2.000 .032 

2.000 .032 

2.000 .032 

2.000 .032 

2.000 .032 

2.000 .032 

2.00 .032 

2.00 .032 

2.00 .032 

2.00 .032 
2.00 .032 

IIAXIMUM IIAXIMUM 
WO.KINC WEIGHT 
VOlTAILE (GIAMS) 

150 V 1.0 

~ 300 V 1.5 

ISO V 1.0 

G H 
lYPE (::!:.020) (::!:.O20) (::!:.a20) (Min.) (::!:.O10) (::!:.O10) (::!:.O10) 

WWP·18 .300 .125 .250 I .062 .125 .062 .032 

WWP·14 .600 .125 .250 1 .062 .125 .062 .032 

WWP·225 .312 - .250 1 .025 .200 - .025 
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SEC. 4700 • RESISTORS, FIXED 

~ for Optimum Value 
~ in Wirewound Resistors 

INDUSTRIAL WIREWOUND POWER RESISTORS, 
SILICONE OR VITREOUS ENAMEL COATED 

HLM, VLM 
Miniature Flat 

Dale's expanded industrial wirewound 
line provides both silicone and vitre
ous coated models. Silicone models 
are recommended where maintenance 
of tolerance and T.e. is of primary con
cern. Vitreous models are recom
mended where maximum resistance to 
chemical action is required. 

CONTACT DISTRIBUTOR 
FOR PRICES. 

TYPE APPLICATION 

CW Axial leads. For applications 
Axial requiring high performance 
Lead at low cost 

HL, General purpose wirewound 
VL resistors with a broad 

Tubular power range. 

NHL High frequency circ;uits and 

Non- applications requiring low 

Inductive inductive effect and minimum 
distributed capacity 

HL, For limited space requiring high 
VL power-to-size ratio. Vertical 
Flat or horizontal stacking. 

HLM, For limited space, high power-to-VLM 
Miniature size requirements particularly 

Flat in high vibration areas. 

HLA, For resistance or 
VLA voltage adjustment 

Adjustable 

HLT, 
VLT For voltage divider networks 

Tapped 

HLW, General application where 
VLW terminal wires are required for 

Tubular direct electrical connection 

HLZ For heavy duty requirements 

Edge- where space is at a premium. 
High thermal capacity. wound 

CW Axial Lead 

HL, VL 
Tubular 

NHL Non-Inductive 

APPLICABLE 
MIL SPEC WATTAGE 

AND TYPES RATING 

MIL-R-26 2.5-13 
RW-67. 68, 69 watts 

MIL-R-26 
RW-29,30, 5-225 
31,32,33, watts 
35,36,37, 
38,47 

5-225 
None watts 

MIL-R-26 30-95 
RW-20 thru watts 
RW-24 

10-20 
None watts 

MIL-R-19365C 
RX-29,32, 12-225 
33,35,36 watts 
37,38,47 

MIL-R-26 
RW-22, 23, 24, 11-225 
33,35,36, watts 
37,38,47 

3-20 
None watts 

None 35-375 
watts 

MOUNTING BRACKETS for TUBULAR STYLES 

HORIZONTAL 
THRU-BOLT PUSH-IN 

RESISTANCE 
RANGE 

.1 ohm to 
1OOKohms 

.1 ohm to 
1.3 Megohms 

1 ohm to 
90K ohms 

.1 ohm to 
150K ohms 

.1 ohm to 
51K ohms 

1 ohm to 
lOOK ohms 

.1 ohm to 
1.1 Megohms 

.1 ohm to 
80K ohms 

.05 ohm to 
32 ohms 

CORE SIZES TERMINALS MOUNTINGS TOLERANCE 

Body Dia .. 188 
to .375" Leads Terminals :t:5% (10% 
Body Length below 
.500 to 1.781" lohm) 
Leads 1.5to2" 

0.0.1/4 to Lugs Push-in :t:5% (10% 
1-1/8" bracket or below 
Length I-lOW' thru:bolt • 1 ohm) 

. 0.0.1/4 Lugs or Push-in ±5% 
to 1-1/8" Leads bracket or 
Length I-lOW' thru-bolt 

Length 1114 Lugs Spring :t:5% (10% 
to 6" push-in below 

1 ohm) 

Length 3/4 to Lugs Thru mount :t:5% (10% 
2-1/16" with spacers below 

1 ohm) 

0.0.5/16 to 
1-1/8" Lugs Push-in :t:5% 
Length 1Y2 to bracket or 
10Y2" thru-bolt 

0.0.5/16 to :t:1O% each 
1-1/8" Lugs Push-in section 
Length 1Y2 to bracket or (:t:10% 
10lh" thru-bolt total) 

0.0. 13/64 to Lugs with Terminals, :t:5% (10% 
7/16" terminal thru-bolt or below 
Length 7/16" wires push-in 10hm) 
to 2" bracket 

0.0.' 9/16 to Push-in 
1:1/8" Lugs bracket or :±:10% 
Length 2 thru-bolt 
to 10-1/2" 

EXCLUSIVE V 
. BRACKET DESIGN. 

FOR 
MINIATURE 0 0 
FLAT STYLE 

. Mounting strap fits snugly through core and is 
bound tightly against unit by two eccentric spac
ers. Eliminates expensive cements and improves 
heat transfer and power handling capabilities. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2845 



Vol. 3 PASSIVE COM~ONENTS I MATERIALS I HARDWARE 

-
_ for Optimum Value 
_ in Power Wirewound Resistors 

• TYPE CP 
• Fireproof inorganic construction 

• Special inorganic potting compound provides 
high thermal conductivity. 

• Superior moisture resistance 

Construction: Resistance wire is high quality, , 
premium gr<lde wound onto a woven fiberglass core. 
Terminals are tinned copperweld crimped to the wound 
core with a spetial braSs alloy... . : 

Tolerance: !!:10% standard. :!:5% ~Iso available. 
Operating Temperature: -550 C to +2750 C. 

Terminal Stre~gth: 5 Ib~. 
Ordering Inforinatio~: 

When ordering, please specify Dale type, wattage, 
resistance value and tolerance. 
Example: A 2-watt CPresistor with resistance at 
1000 ohms and tolerance of :!:10% is designated 
as shown. 

oALi WATTAGE 
EIA 

STANDARD 
lYPE RAilNG RS-344 TYPE RESISTANCE 

CP·2 2 CRU2A .1 t02.4K 

CP·3 3 CRU3 .1 to 7.SK 

I:P-5 S CRUS .1 toS.SK 

CP-7 7 CRU7 .12 to UIK 

CP-IO 10 CRU10 .1S to 30K 

DERAnNG 

,_1111 
°25 75 125 175 22S 27S 325 375 

.1100 TEMP. DEI. CDfJIIMDE . 

MAX. DIMENSIONS 
WORKING 
VOLTAGE A±1/32 B:!:I/32 C:!:I/32 O±.OOI 

6S 11/16 1/4 1/4 .032 

150 7i8 S/16 S/16 .036 

200 7/8 3/S 11/32 .036 

3SO 1-2S/64 3/S 11/32 .036 

S40 1-7/S 3/S 11/32 .036 

CP 2 

2 

1 K :!:10% 

3 4 
1. Resistor type 3. Resistance 
2. Wattage 4. Tolerance 

• TYPES CA and CR . ··''''-0·.-----Construction: TYPE CA . TYPE CR 

Dale CA and CR Series have a high quality; premium 
resistance wire wound on woven fiberglass core 
impregnated and coated with a special grade silicone. 

DIMENSIONAL AND POWER SPECII'ICATIONS 

Available with special smokeproof coating. 

Resistan~e Range: .1 ohm minimum to 7K, dependent on 
resistor core length. 

Tolerance: :!:10% standard, :!:5% also available. 

Leads: Standard lead diameter is .036" (#19 AWG). 

DALE lYPE 

CA-4000 

CA-5000 

CR-4000 

CR·5000 

DIM .• 
0111. 
A IIIN. 

.110 .5" 

.150 .5" 

.110 .4" 

.150 .4" 

·032" diameter (#20 AWG) is also available. CA-4000 .. CA,SOOO SERIES 
Standard minimum lead length is I1f2". Standard 

WATTAGE 
DIM. DIM. RAnNG 

MAX. C 0 ..... 1/1& PER INCH 

2.0" :lSO NA 4 

2.0" .200 NA. S 

2.0" .1SO (6-.062") 4 

2.0" .200 (6-.093") 5 

CR-4000 .. CR-5000 .SERIES 

lead material is tinned copperweld. Axial lead I· 1.H2~M". I • 
pull strength on CA Series is 4 Ibs. ~ = ~ 

POWER IItATINGS DERATING . 
400d Silries = 4 watts per inch 120 FOR HIGH AMB"NT TEMPERATURE (NEMAI .---l c r:J4r-O

-1. 1181". rn 
T · IT ij 

5000 Series = 5 watts per inch il:I#WiW+lliffi . . 
Ord:~~:~ olr~~~:,a:::~e spe~ifY . ~ ~ h i mtNiU . 

rdslstor· body length, watts/inch, 25 75 125 175 22' 275 32' 37' 

resistance and tolerance. AM'IE", ".P ..... CE"''' .... 

1 '. ~ 
D 

1. Resistor type 
2. Core diameter designation 
3. Overall resistor body length 

:!:10% Exampie: A I1f2" unit, 5 watts per inch; 350 ohms, CR ~ 150 3500 

4 
--- 4. Resistance 

:!:10% radial lead unit is designated as shown. 2 3 . 5 5. Tolerance 

• TYPE RF FUSE RESISTOR 
Dale RF resistors can reliably function as a fuse and as a wirewourid resistor. RF resistors are similar in appearance to Type 
CA, CP or CR models, but are wound with special wire conforming to performance required. Contact faCtory for design assistance. 

• TYPES CL and CLC Ii T~~E 8 
• Recessed core prevents resistance wire protrusion. 
• lugs are double-crimped for positive electrical 

contact and high terminal pull strength. 

• Any variation of mounting hole and slot available. 
Construction, Resistance Range, Tolerance and 

Derating same as CA. • 
Resistance Identification: Resistance is always 

stamped on the left terminal tab. 

Terminals: (Cl Series) Mounting holes as shown 
are Dale standard. Any variation of hole and 
slot is available, also tabs with no holes 
are available. Standard terminal material is 
tin plated steel. Special tinned brass is 
available on request. -

Ordering Information: Same as CA except (3) 
3. Mounting length between centers. 

, 
.TYPE CLC 

, 
LENGTH 

1 to 3-112:' :: 1/32 I As Spec.ifle!f .0151, 

~~D05~"'I~. I 
RIGHT ~ 

TERMINAL 
.nODi •. 

CL-4000 SERIES ,. 4'f.1 waHs per inch 

11132 

CL-&OOO SERIES, 6 watts per inch 

DIMENSIDNS 

CL-tOOO CL·IOOO 

Setback .145" .13S" 
Left 

.21S" dia. Terminal .133" dia. 
Right .133" x .153" .21S" dia. 
Terminal slot 

Other terminal dimensional variations 
available on requesL 

.,IOT. 

·fd . 
CLC-4000 SERIES· 4'k watts per inch 

(Printed Circuit Tab) 
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SEC~ 4700 • RESISTORS, FIXED 

METAL and CARBON FILM RESISTORS 
APPLICABLE MIL. ENVIRONMENTAL SPECIFICATIONS MIL-R-l0S09 

TYPES MF 8. MFF These environmental performance figures are typical for MFF conformally coated resistors. 
However, this style is dimensionally smaller than the RN types per MIL-R-10509. 

REQUIREMENT CHAR. B CHAR. D CHAR. C CHAR. E CHAR. F 

Mil. Temp. CoeHicient ::!: 500 PPM +200 -500 PPM ::!:50 PRM 
.. 

::!:25 PPM ::!:50 PPM 

Applicable Dale T.C. Code 'r·00 (200 PPM) T·! (100 PPM) T·2 (50 PPM)' T·9 (25 'pPM) T·2 (50 PPM) 
T·O (150 PPM) 

POWER RATING at 70'C at 7D'C . at 125'C at 125'C at 125"C 

ENVIRONMENTAL TEST MIL. MAX. DALE TYP. MIL MAX. DALE TYP. MIL. MAX. DALE TYP. MIL. MAX. DALE TYP. MIL. MAX. DALE TYP. 

Temperature Cycling :!:O.5%.l.R ::!:0.10% ::!:0.5%.l.R ::!:0.10% -0.25%.lR ::!:0.10% ::!:0.25%.l.R ::!:0.10% ::!:0.25%AR -0.10% 

Low Temp. Operation :=0.5%.lR ::!:0.05% ::!:0.5%AR ::!:0.05% ::!:0.25%.lR ::!:0.05% ::!:0.25%AR ::!:0.05% ::!:0.25%AR ::!:0.05% 

Short Time Overload ::!:0.5%.l.R ::!:0.02% ::!:0.5%.lR ::!:0.02% ::!:0.25%.l.R ::!:0.02% ::!:0.25%.lR ::!:0.02% ::!:0.25%.lR ::!:0.02% 

Dielectric 
Withstanding Voltage ::!:O.5%.l.R ::!:0.01% ::!:0.5%.l.R =0.01% ::!:0.25%AR :=0.01% ::!:0.25%.l.R ::!:0.01% ::!:0.25%.l.R ::!:0.01% 

EHect of Soldering ::!:O.5%~R ::!:0.02% ::!:0.5%.l.R ::!:0,02% ::!:0.1% "\R ::!:0.02% ::!:0.1% .l.R ::!:0.02% ::!:0.1% .l.R ::!:0.02% 

Moisture Resistance ::!:1.5%.l.R ::!:0.05% ::!:1.5%.l.R ::!:0:05% ::!:0.5% .l.R .!:0.05% ::!:0.5% AR ::!:0.05% ::!:0.5% AR ::!:0.05% 

Load Life ::!:1.0%.l.R :!:O.O5% . ::!:1.0%.l.R =:0.05% :::!:0.5% .1R ::!:0.15% ::!:0.5% .l.R ::!:0.15% ::!:0.5% .lR. ::!:0.15% 

Shock ::!:0.5%.l.R ::!:0.01% ::!:0.5%.l.R ::!:0.01% ::!:0.2S%.l.R ::!:0.01% -0.2S%.l.R -0.01% ::!:O.2S%.lR ::!:0.01% 

Vibration ::!:O.5%.1R =:0.01% ::!:O.S%.l.R ::!:0.01% :::!:O.25%.1R ::!:0.01% ::!:0.2S%.l.R ::!:0.01% ::!:0.25%.l.R ::!:0.01% 

All AR figures shown are based on units with an initial tolerance of 1 %. 

TYPES MC & DC TYPE D This physical configuration is not covered in MIL-R-10509. 

REQUIREMENT CHAR.B CHAR. D CHAR,D CHAR,C CHAR, E 

Power Rating Temp. 70'C 70'C 

Temperature CoeHicient ::!:SOO PPMI' C +200 - SOO PPMI' C 

. ENVIRONMENTAL TESTS MIL, MAX DALETYP, MIL MAX, DALETYP, MIL MAX DALETYP, MIL MAX, DALE TYP. MIL, MAX, DAL£.TYP. 

Temperature Cycling ::!:0.5%AR ::!:0.25%AR ::!: 0.5% AR ::!:O,25%AR ±O,5%~R ::!:O,10% ::!:O,2S%AR ::!:O,I% ::!:0.2S%AR ::!:O,10% 

Low Temp, Operation ::!:O,5%AR ::!:O,OS%AR :iO,S% AR ::!:O,OS%AR ::!:O.S%AR ::!:O,OS% ::!:0.2S%AR ::!:O.OS% ::!:O,2S%AR ::!:0.05% 

Short Time Overload ::!:O.S%AR ::!:O.OS%AR ::!:O.S%AR ::!:O.OS%AR ::!:O.S%AR ::!:0.1O% ::!:0.2S%AR ::!:0.10% ::!:0.2S%AR ::!: O. 10% 

Dielectric 
Withstanding Voltage ::!:O.S%AR ::!:O;OI%AR ::!:O,S%AR ::!:O.OI%AR ::!:0.5%AR ::!:0.01% ::!:0.2S%AR ::!:0.01% ::!:0.2S%AR ::!:0.01% 

EHect of Soldering ::!:O,S% AR ::!:O.OI%AR ::!: 0,5% AR ::!:O.OI%AR ::!:O.5%AR ::!:O.OS% ::!:O.I%AR ::!:O.OS% ::!:O.I%AR ::!:O.OS% 

Moisture Resistance ::!: I.S% AR ::!:0.2S%AR ::!:I.S%AR ::!:0.2S%AR ::!: I.S% AR ::!:0.2S% ::!:O,5%AR ::!:O,2S% ::!:O,S%AR ::!:O,2S% 

Load Life ::!: 1.0%AR ::!:O,10%AR ::!:1.0%AR . ::!:0.20%AR ::!: 1.0%AR ::!:0.5% ::!:O,S%AR ::!:O,S% ::!:O,S%AR ::!:O.5% 

Shock :::!:0.5% AR ::!:O,IO%AR ::!:O,S%AR ::!:O,10%AR ::!:O,S%'AR ::!:O,OI% ::!:O,2S%AR ±O.Ol% ::!:O,2S%AR ::!:O,O1% 

Vibration '::!:O,S%AR ::!:O,I0%AR ::!:O,S%AR ::!:O,IO% AR ::!:O,S%AR ::!:0.01% ::!:O,2S%AR . ::!:0.01% ::!:O,2S%AR :::!:O.Ol% 

~ALEoo DEPOSITED CARBON RESISTORS (Available with Weldable Leads) 

Made of pure crystalline car
bon film bonded to selected 
ceramic cores. Excellent high 
frequency characteristics. 
Types MC and DC meet func
tional requirements of MIL
R-I0509F. 

• TYPE MC Epoxy Molded 

---,---ii' •. imii--~--

• TYPE DC 
Epoxy Conformal Coated 

DALE 
TYPE 

MC-1J1D, OC·l/1O 

MC·1/8, OC-1/8 

MC-1/4, OC-l/4 
MCS-l/2, OCS-1/2 

MC-l,OC-l 
MC-2,OC-2 

- OC·5 

MIL. lYPE 

MC DC 

RN-55 ~ 

RN·60 .-

RN·65 RN·10 

RN·70 RN-20 

RN·75 RN·25 

RN·BO RN·30 

- -

POWER RATING 
(WATTS) 

B O' 

1/10 I/B 

I/B 1/4 

1/4 1/2 

1/2 3/4 

I -

2 -
- 5 

MAX. WT. 
MINIMUM MAXIMUM 1% MAXIMUM Z% (GRAMS) 

RESISTANCE RESISTANCE RESISTANCE 
(OHMS) (OHMS) (OHMS) Me tic 

2 400K 400K .35 .20 

1 3 Megohms 5 Megohms .45 .30 

2 5 Megohms 6 Megohms .B5 .35 

1 10 Megohms 15 Megohms 1.50 .BO 

1 15 Megohms 30' Megohms 4.50 2.B 

. 2 100 Megohms 125 Megohms 8.25 5.5 

5 ISO Megohms 300 Megohms - 21.9 

c=n 'Applies to MC only. Tolerance: ,S%, 1 %, 2%. 
Temperature CoeHicient, - 200 PPM to - SOO PPM, 
depending on value within normal resistance range. 

DIMENSIONS 

TYPEMC 

r- c . 

TYPE DC =1 =·.=I=.s::!:=.=12s=0=<~>=f==~t=· === 

FIM~X.l=1T C 

POWER RATING 
. Dale MC and DC power 
ratings are based on 1 % 
maximum AR in 1000 hours 
load life at 70° C, 

DERATING 
Dale MC and DC resistors have an operating 
temperature range of _55° C to +165° C, 
They must be derated at high ambient temperatu res 
from 100% power at 70° C to 0% power at +165° C, 

DALE 
TYPE 

MC·l/10 

MC·I/B 

MC·l/4 

MCS·l/2 

MC·1 

MC·2 

DC·l/IO 

DC·I/B 

DC·l/4 

DCS-l/2 

DC·1 

DC·2 

DC·5 

eem/1971 Sea YELLOW SECTION for Local Offices, Phones 

A B C 

.260::!:.010 .09S::!:.005 .0250ia. 

.406::!:.01S .13S::!:.01O .02S Oi •. 

.S93::!:.0IS .203::!:.0IS .0250ia. 

.730::!:.020 .2S0::!:.0IS .0320i •. 

1.093::!:.020 .37S::!:.0IS .0320i •. 

2.188-.020 .37S-.01S .0320ia. 

.249::!:.031 .094::!:.01S .02S0i •. 

.343::!:.031 .109::!:.031 .02S Oi •. 

.468::!:.031 .12S::!:.031 .0250i •. 

.S62::!:.062 .187::!:.031 .0320i •. 

.937::!:.062 .296::!:.031 .0320i •. 

2.062-.062 . 296-.031 .0320i •. 

4.0OO::!:.12S .438::!:.031 .0400ia. 

MAXIMUM 
WORKING 
VOLTAGE 

200 

300 

350 

500 

500 
750 

14,000 

D 

-
-
-
-
-
-
.381 

.453 

.S78 

.734 

1.187 

2.312 

4.300 

2847 



, ' 

Vol. 3 PASSIVE COMPONENTS I MATERIALS I J.jARDWAR~ 

~ for Optimllnl Value 
~ in Metal Film Resistors 

PRECISION METAL FILM RESisTORS (Available with Weldable Leads) 

Vacuum-deposited metal film resis!ors. Good R.F. characteristics. Low noise level. 
Wide choice of tolerances, T.C.'s and resistance . 

• TYPE NiF, LMF, HMF 
- ...... -=""":"'-=--""""'~ 

Epoxy molded. Meets MIL-R-io509. 
• TYPED 

• TYPE MFF, eMF .; e i' 
Epoxy conformal coated. " ,II' ~ 

Molded in aluminum housing to utilize 
heat sink effect of chassis. Resistance 
ranges from 24.90 to 2.6 Meg., with 
power ratings of 4, 8 and 12 watts. 

Type MFF meets electrical and environmental characteristics of MIL-R-I0509F, 
but is dimensionally smalle'r. Type CMF meets functional requirements of MIL-R-22684. 

MIL.It- 125'C 70'C MIL-R·22684 MAX. MAX. DIMENSIONS (See Drawing on opposite page) 
10509 RA'l'ING RIITiil!! WT. WORKING 

DALE TYPE TYPE ' (Char. C & El (Char. D) Type Rating (Grams) VOLTAGE I.' B C ·D 

MF50, HMF50 RN-50 1{20 w - - - .11 200 .150:::!: .020 .065:::!: .015 ' .016 Dia. -
MF-1/10, LMF-1/10, HMF-1/1 il ~N·!)5 1/10 w 1/8w - - .35 200 . 260:::!: .0lD .095:::!: .005 .025 Dia . -
MF-1/8,'LMF·1/8, HMF-lfil RN-i5!) 1/8 IN 114w - - .45 300 .406:::!: .015 .135:::!: .010 .025 Dia. -
MF-1/4, LMF-l{4, HMF·114 ~N-65 114w 1{2 w - - .84 350 .593:::!: .015 .203 :::!: .('115 .025 Dia. -
MFS-1/2, LMF-1/2, HMF-1/2 RN,70 1/:2 w 3/4w - - 1.6 500 .730:::!: .020 .250:::!: .015 '.032 Dia. -
MF-3/4, HMF-3/4 RN-7bF 3/4W'* ..; - - 1.9 500 . 790:::!: .020 .260 :::!: .015 .032 Dia • -
MF-l, HMF-l RiII-7!; - 1 'II" - - 4.4 500 1.093 :::!: .020 .375 :::!: .015 .032 Dia. -
MF-2 RN-80 - 2 w** - - 7.9 750 2.188:::!: .020 .375 :::!: .015 .032 Dia. -
eMF-l1l0 - 1/10 w i/4w RL-07 1{4 w .25 200 .249 :::!: .031 .090:::!: .008 .025 Dia. .381 

CMF-l/B - 1/8w 1/2 w RL-20*** 1/2 w .50 300 .385:::!: .031 .145 :::!: .015 .025 Dia. .484 

CMF-1/4 - 1/4w 1w RL-32*** 1w .80 500 . 562 :::!: .031 .195 :::!: .015 .025 Dia • .750 

MFF·1/B - 1/8w - - - .40 300 .343:::!: .031 • 098:::!: .015 .025 Dia • .453 

MFF-1/4 - 1/4w - - - .65 350 .468:::!: .031 • 125 :::!: .015 .025 Dia . .578 

M~F-1/2 - 1/2 w - - - .95 500 .562 :::!: .031 .187 :::!: .031 .032 Dia. .734 

MFF-l - - 1 w*' - - 2.7 500 .937 ...... 062 . 296 ...... 031 .032 Dia . 1.187 

MFF-2 - - 2 w" - - 4.7 750 2.062:::!: .062 .296:::!: .031 .032 Dia. 2.312 

'Characteristic F "Characteristic B "'MIL-R-22684. Lead diameters available. 
Tolerance MIL·R-10509 :::!:1 %, :::!:.5%, :::!:0.25%, :::!:0.10% standard, MIL-R-22684 :::!:2%, :::!:5%. 
LMF and HMF:::!:l % standard. Special tolerances and matching on request. 

STANDARD T.C. RESISTANCE RANGE (OHMS)' 

TYPE HJI50PPM J.1 JOOPPM H50PPM T·92/iPPitI 

MF50 24.9-l00K 49.9-l00K l()(J.IOOK lOO·100K 

HMF50 100K-7ooK 100K-700K lOOK-SOOK 100K·200K 

LMF·I/IO 1·9.9 S·30 10·30 ' lS-30 

MF·I/IO,CMF·I/10 10-301K 30.1·301K 30. 1·301 K 30.1·301K 

HMF·I/10 301K-2.SM 301K-2.SM 301K-2M 30lK-500K 

LMF.1/8 1-9.9 S-24 10-30 15-30 

MF·1/8, MFF·I/8 10-1M 24.9-1M 30.1-499K 30.1.499K 

cMF.1/8 10-lM 24.9-1M 30.1-499K 30.1-499K 

HMF·1/8 lM·SM 1M·SM 499K·3M 499K-1M 

LMF·1/4 1-9,9 S-24 10-30 15-30 

MF·1/4, MFF·1/4 1O-2M 24.9-2M 30.1-1M 30.l·lM 

HMF·1/4 2M-15M 2M·lSM lM·lOM iM-2M 

LMF·1/2 1-9.9 S-24 10-24 1S-24 

MFS·1/2, MFF.1/2 10-2.49M 24.9-2.49M 24.9-1M 24.9-1M 

HMF·1/2 2.49M-30M 2.49M-30M 1M-20M 1M-3M 

MF-3/4 10-2.49M 24.9-2.49M 100-lM 100-lM 

HMF-3/4 2.49M-30M 2.49M-30M 1M-20M 1M-3M 

MF-I,MFF·I lO·S.l1M 24.9-4.02M 49.9-2.61M 49.9-2.61M 

, HMF·I S.l1M·SOM 4.02M·SOM 2.61M-30M 2.61M·SM 

MF-2,MFF-2 30.1-lOM 100-8M 100-6M 200·S.11M 

'On Mil types, T·Oantl T-1 ~ Char. 0, T·2 ~Char. C and T-9 ~Char. E. 
T·O and T·1 are available in tolerance of :!:.2S% and greater only. 
11 standard T.C.'s available in - SS' C to +17S' C range. 

LOW T.C. RESISTANCE VALUE RANGES· 

TYPE L·I (20 PPM) L-2 (1S PPM) L-3 (10 PPM) 

CMF-1/10 
MFF-lIB 30.111 to 300Kn 49.9n to 200Kn lOOn to 100Kn 
MF·1/B 

CMF·lIB 
MFF-1I4 30.111 to 499Kn 49.9n to 300Kn 100nt0200Kn 
MF-1I4 

MFF-1/2 
30.111 to 750Kn 49.9n to 500Kn lOOn to 400Kn MFS-1I2 

'Overtemperature range from 0 to +80' C 

POWER RATING 
Dale metal film resistors have power ratings depending on operating 
temperatures of 700 C and 1250 C as indicated above. All are based on a 
maximum <1R of .5% in 1000 hour load life. 

DERATING 
Dale metal film 
resistors have an 
operating temperature 
range beginning at 
-65' C. They must be 
derated according to, 
the curves at right. 

.UOr-.-.-.-.-.-~~.-.-.-'-'-'-'-, 

;1001-+-+-+-~+-+-+-+-+-d-o::+-+++-i 
f80~~~~-T~~~dr~~~'+-+-~ 
&I 6OHH-+-+-+::!1 
i 4Of--H--IH-+-+-+ ... 
°20f--f--f--r-r-r-+-+-+-
~ O~L-~L-~L-L-~~~~~~~~ 

30 
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• TYPE TMF Be TCF 
Dale technology allows deposit of 
high resistivity film on conventional 
cores resulting in higher values than 
before available. 

'Standard Tolerance: For 250 PPM 
values, 1 %, 2%, 3%, 5% and 10%. For 
1000 PPM values, 2%, 3%, 5% and 10%. 

DIMENSIONS (See drawings below) 

TYPE DIM. A DIM. B 

TMF-l .260-+-.010 .095-+-.005 

TMF-2 . 406:!=.015 .135:!=.0l0 

TMF-3 .593:!=.015 .203:!=.015 

TMF-4 . 730:!=.020 .250:!=.015 

TMF-5 1.093:!=.020 .375:!=.015 

TMF-6 2. 188:!=.020 .375:!=.015 

TCF-1 .264:!=.031 :090:!=.b08 

TCF-2 .343:!=.031 .098:!=.015 

TCF-3 . 468:!=.031 .125-+-.015 

TCF-4 . 562:!=.031 .187:!=.031 

TCF-5 .937:!=.062 .296-+-.031 

TCF-6 2.062:!=.062 .296:!=.031 

• TYPE MFB Be CFB 

DALE TYPE 

TMF-l, TCF-l 

TMF-2, TCF-2 

TMF-3, TCF-3 

. TMF-4, TCF-4 

TMF-5, TCF-5 

TMF-6, TCF-6 

DIM.C DIM. 0 

.025 -

.025 -

.025 -

.032 -

.032 -

.032 -

.025 .381 

.025 .453 

.025 .578 

.032 .734 

.032 1.187 

.032 2.312 

SEC. 4700 • RESISTORS, FIXED 

MAX. WEIGHT RESISTANCE RANGE 
(Grams) MAX. by T.C. (PPMI'C) -(Ohms) 

70'C WORKING 
RATING TMF TCF VOLTAGE O:!: 250 

.25W .35 .30 300 V 10K-39M 

.3W .45 .40 600 V 10K-84M 

.625W .84 .65 1 KV 10K-159M 

1.25 W 1.6 .95 2 KV 10K-299M 

2.5W 4.4 2.7 5 KV 10K-399M 

5W 7.9 4.7 10 KV 20K-699M 

. POWER RATING 
Dale TMF and TCF power ratings are based on 1 % 
maximum AR in 1000 hours load life at 70'C . 

DERATING 
Operating temperature range is -55'C to +220'C . 
They must be derated at high ambient temperatures 
according to the curve below. 

125 
II: 

~ 100 
o 
:; 75 ... 
i 50 ... 
~ 25 

o 
o 

...... 

" I ...... 
r-... 

20 70 120 170 220 270 320 
AMBIENT TEMP. OEG. CENTIGRADE 

O:!: 1000 

40M-80M 

85M-175M 

160M-320M 

300M-600M 

400M-800M 

700M-1800M 

Vacuum-deposited metal film on high thermal conductive core _______ ==_"""'iiEBiii_========= 
allows greater wattage rating and or lower resistor changes -
over long use (R) at conventional wattage ratings. This 
allows higher wattage rating at smaller sizes. Controlled All Dale film resistors are provided with flame retardant coating or molding. 

T.C. Good high frequency characteristics . 

stors have two power ratings, depending on 
POWER RATING 
Dale MFB and CFB resi 
operating temperature 
of .5% in 1000 hour loa 

of 25'C and 70'C and are based on maximum AR 
d life. 

.. 120 
~100 
f 80 

...... 
~ 

I 
r ....... 

~~ 
(l4rINQ 

I I 

I I 
I 

~'C 
I"'-~ ~~ ,..... ..... ....... 

DERATING 
Operating 
temperature 
range is -65'C 
to + 175'C. They 
must be derated 
according to the 
curves at right. 

~60 
:! 40 
I!; 20 
~ 0 I I I r--;; ~ 

10 30 50 70 90 110 130 150 
AMBIENT TEMP. DEG. CENTIGRADE 

-!.00:!:.125 for MF and HMF 50 only. -r- c B . 
TYPE MFF, CMF, TCF " CFB 

=,. =1.=5:!:=.12=5 ===<~~=l =*f == 

~1J.x.I::::jT c 

For complete information, write or phone: 

DALE ELECTRONICS, INC. 
P. O. Box 609 • COLUMBUS, NEBRASKA 68601 

PHONE: 402-564-3131 • TWX: 910-626-8314 • TELEX: 048-6434 
A subsidiary of The Lionel Corporation 

170 

MAX. MAX. 
WEIGHT WORKING 2S'C 70'C RESISTANCE 

TYPE (Grams) VOLTAGE RATING RATING RANGE (Ohms) 

MFB-1/2 1.6 
CFB-1/2 .95 700V 3W 1W 100-2.49M 

MFB-3/4 1.9 
800V 4W 2W 10-2.49M CFB-3/4 1.3 

MFB-l 4.4 
950V 7W 3W 10-5.11M 

CFB-l 2.7 

MFB-2 7.9 1200V lOW 5W 30.1-10M CFB-2 4.7 

Standard Tolerance: 10%, 5%, 2%. (:!=1 % available on request.) 
Standard Temperature Coefficient: T-OO (0:!=200 PPM/'C). 

DIMENSIONS 

. TYPE A B C 0 

MFB-1/2 .730:!=.020 .250:!=.015 .032 -
MFB-3/4 .790:!=.O20 .260:!=.015 .032 -
MFB-l 1.093:!=.O20 .375:!=.O15 .032 -
MFB-2 2.188:!:.O20 .375:!=.015 .032 -
CFB-1/2 .562:!=.031 :187:!=.O31 .040 .734 

CFB-3/4 .665:!=.062 .235:!=.031 .040 .. 852 

CFB-l .937:!=.062 .296:!=.031 .040 1.187 

CFB-2 2.062:!=.062 .296:!=.031 .040 2.312 

eem/1971 
See YELLOW SECTION for Local Offices, Phones 2849 
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TO ±O.OOS% - SHIPPED FROM STOCK 
- LOW LOW COST 

NOW IN STOCK NATIONALLY, ECONISTORS 
WILL BE SHIPPED IN ANY QUANTITY IN ANY 
STANDARD VALUE WITHIN 72 HOURS ARO! 

TM 

ECONISTORS are in every important particular-see specifica
tions-equivalent to other high accuracy components costing 
several times as much. ECONISTORS are available at prices 
comparable to, for example, thick film units although thick films 
cannot compare with ECONISTORS in terms of accuracy, sta
bility, load life, hysteresis and other performance characteristics. 

And General Resistance passes the ECONISTOR cost and de
livery breakthrough along to its customers in the form of rock 
bottom prices, immediate availability and a quality, high reliability 
component proven in missile, space flight and other demanding 
applications. 

SERIES 8E16 ECONISTORS-UNIT PRICES*-STANDARD VALUES** 

MINloHMSTM 
MtNIATURE PRECISION WW RESISTORS-TO ±O.010/0 
IMMEDIATE DELIVERY! 
IN ST9CK NATION-WIDE! f2"obx-,i" LG 
STANDARD (exact) VALUES: 10-20-30-40-50-60-70-80-90-100-
200-250-300-400-500-600-700-800-900 OHMS; 1 k-1.5k-2k-2.5k-3k-
4k-5 k-6k -7k-8k-9k-1 Ok-20k-30k-40k-50k-60k -70k-80k-90k-1 OOk-
180k-200kc250k-300k OHMS 
STANDARD TOLERANCE: ±0.01%; ±0.025%; ±0.1% 
MINIOHMS are General Resistance's miniature, high accuracy, 
high stability precision wirewound resistors. Incorporating most 
of the high performance characteristics of GR's famous ECON
ISTORS,MINIOHM units are unsurpassed for those applications 
requiring the unique qualities of wirewounds where component 
densities are high and/or where size is critical. MINIOHMS are 
shipped from stock at prices slightly higher than 10w,low ECON
ISTOR prices. 

CONDENSED SPECtFICATIONS-SERIES 5E10 MINtOHMS 
Ohmic Values: See above; any non-standard value from 1 ohm 

to 300k ohms available with 2-week delivery 
Accuracy@ 2SoC: ±0.01% / ±0.025% / ±O.1% 
Stability: ±50 PPM/year; ±75 PPM/3 years 
T.C.: ±5 PPM/DC, -55°C to + 125°C 
Power Rating: .15 w Ci? +125°C; .2 w @ 85°t: 
Max. Voltage: 200 VDC or AC peak 
Noise: Essentially non-measurable 
Dimensions: f2" OD x ;i" Ig 
Leads: Axial, #24 AWG tinned copper, 1.5" Ig, min. 
Encapsulation: MOlded epoxy 
Windings: Multiple II ; balanced GR "Air Cushion", low reactance 

GENE:RAL RESISTANCE, INC. 

MINIOHM PART NUMBERING 
Example: 5E10 A 100K 

----- / "" 5E10 A 100K 
Style and 
Gen. Specs 

CURRISTORSTM 

ToleranCe R value 
A = 0.01% in 
B = 0.025% Ohms 
D = 0.1% 

4-TERMINAL PRECISION CURRENT-SENSING WW RESISTORS 
GR's CLiRRISTORS: low resistance (0.01 ohm to 100 ohms), low 
reactance (0.2 henries, essentially non-measurable capacitance) 
4-terminal wirewounds. . 
CURRISTORS are used:. for precision current sensing; for analog 
S\lmming; as precision loads or termination; as precision meter 
shunts; as secondary standard resistors; in calibration consoles, 
etc., etc. 
CURRISTORS are produced using proprietary bi-filar and other 
winding te·chniques permitting their use in digital, high frequency 
pulse and AC circuit applications. 

CONDENSED SPECIFICATIONS - SERIES 8C16 CURRISTORS 

RESISTANCE RANGE: 0.Q1 ohm .to 100 ohms, std; other values 
special order. TOLERANCE: ±0.01% /0.02% /0.05% /0.1% 
/0.25% / 1.0%. T.C.: As low as ±2 PPM/oC. POWER RATING: 
To 5 walts @ +125°C (depends upon model). STABILITY: ±20 
PPM/year. ENCAPSULATION: Epoxy. 

Write for Bulletin 501. 

Data Subject to Change Without Notice, 

U.S.A.: 500 Nuber Avenue, Mt. Vernon, New York (914) 699·8010 EUROPE: 39 Rue Rothschild, Geneva, Switzerland (022) 3181 80 
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.. ·MOLDED PRECISION 
WIREWOUND RESISTORS 

CONDENSED SPECIFICATIONS-ECONISTORS 

Ohmic Values: See following charts 
Accuracy: (@250C) ±0.005% /0;01% / 0.025% /0.1% 
T.C.: ±5 PPM/DC, max., -55°C to +125°C 

±3 PPM/DC, typical, OOC to +650 C 
Stability: ±35 PPM/year; ±50 PPM, 3 years 
Power Rating (+ 125°C): 0.25 watt; 

(+85°C): 0.33 watt 
Max. Voltage: 200 VDC.or AC peak 
Dimension5-(BE16): 0.25" ODx 0.5" Ig (values below 700K) 

(BE24): 0.25" ODx 0.75" Ig (values above 700K) 
Leads: Axial wire; #22·AWG tinned copper; 1.5" Ig, min. 

SERIES 8E16 ECONISTORS-UNIT PRICES*-STANDARD VALUES** 

I 

**Non~standard values: Available in all tolerances from 1 ohm to 1.1 megohms with 2 week delivery; write for Bulletin EC-17. 
(1) For quantities above 999 pieces, please contact factory for price and delivery. 

Style and 
Gen. Spec's 

TEMPISTORS™ . 

Tolerance R value 
X = .005% in 
A = .01% Ohms 
B = .025% 
D = .1% 

PRECISION TEMPERATURE-SENSING, COMPENSATING, 
CONTROLLING WW RESISTORS 

TEMPISTORS offer the designer concemed with temperature 
sensing, compensating and/or control a unique new component 
with the perfected accuracy, stability, temperature-predictability 
and other characteristics of wirewound resistors but with tem
perature vs resistance characteristics permitting widespread use 
in temperature connected applications. 
TEMPISTORS feature a proprietary compound element design 
permitting virtually 'any desired temperature coefficient from 
-10 ppm/oC to + 6000 ppm/oC over operating temperature range 
from -55°C to + 1250C. Ohmic values available are from 1 ohm 
to 900K ohms; tolerances are ±1 %; 0.5%; 0.25%; 0.1 %; 0.05%; 
0.025%; 0.01%. 
TEMPISTORS applications include: temperature sensing bridge 
circuits, thermocouple compensator circuits, temperature con
trollers, R/C circuit compensation; or any application requiring 
repeatable, accurate and linear temperature coefficients and ab
solute resistance accuracy. Basic construction conforms to MIL- ' 
R-93D. Prices are surprisingly low. Write for Bulletin TE-175. 

Data Subject to Change Without Notice. 

DIAL-AN-OHM ™ 
WITH 0.1% OR 0.01% ACCURACY, 

FOR AS LITTLE AS $18/DECADE! 
Gegeral Resistance's Series DA "Dial~An-Ohm" units are uni
versal resistance decades providing accuracies of either 0.1 % 
or 0.01 % in total "dialed" resistance. Over 50 basic models are 
available in OEM, console or test bench configurations with 3 to 7 
decades providing total resistances from 99.9 ohms to 9999.99K 
ohms. ' 
PRICES START AT LESS THAN $16. PER DECADE. 
All 'Series DA units use an unique switching code allowing use 
of fewer resistors per decade with attendant cost reduction and 
improved performance. Total resistance value is selected for 
each decade via a rocker switch; this value appears numerically, 
in-line on the face of the unit. 

CONDENSED SPECIFICATIONS-SERIES DA DECADES 
Resistance Range: 0.1 ohm to 10 megohms 
Accuracy: ,., ±0.1% and 0.01% tolerance models available 
Resistor T.C.: ,±10 PPM/oC, typical; 50 PPM/DC, max. 
Switching: Rocker type decade switching; make before break 
Switch Life: Greater than 50,000 operations 
Power: twatt per resistor 
Component Reactance: Less than 0.10 phase shift @ 10 KHz 

GENERAL RESISTANCE, INC. 
EUROPE: 39 Rue Rothschild,Geneva, Switzerland (022) 31 81 80 U.S.A.: 500 Nuber Avenue, Mt. Vernon, New York (914) 699-8010 

eem/1971 See YELLOW SECTION for Local Offices! Phones 2851 
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~tu 7. fia,m&e, 1ndee4tUe4 
New Jersey & Fairview Avenue • Riverside, New Jersey 08075 • 609 - 461-1900 • 

CT~ PRECISION WIRE WOUND RESISTORS 
& NETWORKS 

STANDARD AXIAL LEAD PRECISION RESISTORS 

Max. 
Com· Resist. 

merclal Based 
Military Specs. Wattage on .0001 

Military 
Wattage Max. Size 

HEAT SINK MOUNTED PRECISION 
WIREWOUND POWER RESISTORS 

l--!e 
'.' l, 

POWER DIMENSIONS MAXIMUM 
RATING A B C D OHMS 

10 WATT .562 .625 .750 .390 20,000 

25 WATT .718 .781 1.062 ,542 60,000 
,--------

50 WATT 1.563 .844 1.968 .610 70,000 

Ratings shown are based upon use of appropriate chassis mounting. 

Type New Old Rating E Alloy Rating Volts Length Dla. 

0808Al .125W 300K 200V !fiI" !fiI" 
n08Al RB56 .125W 350K .125W 250V 1332" 14" 
1608Al RB55 AFRT 10 .250W 400K .15 W 184V '12" !fiI" 
1208Al .200W 350K .250W 225V %" !fiI" 
2408Al RB54 AFRT 11 .333W 1 meg. .2S0W 300V *" 14" 
2412Al RB53 AFRT 12 .SOOW 1.2 meg. .333W 300V *" %/1 
3212Al RB52 AFRT 13 1.000W 2 meg. .400W 600V I" %" 
1616Al .500W 1.3 meg. 300V ¥2" ¥2" 
3216Al RF57 AFRT 14 l.OOOW 3 meg. .750W 600W I" '12" 
4816Al RB58 , AFRT 15 2.000W 6 meg. l.OOOW 900V 1¥2" '12" 
6416Al RB59 AFRT 16 . 2.500W 10 meg. l.250W 1200V 2" '12" 
2008Al . 500W .425 meg . 300V %" !fiI" 
1612Al .400W .500 meg . 300V ¥2" %" 
2012AL . 750W :600 meg . 600V %" %" 

, 3208AL .500W 1.1 meg. 300V 1" !fiI" 
2016AL .750W 2 meg . 600V %" ¥2" 
1212Al . 250W 1 meg. 225V %" %" 

ENCAPSULATED PRINTED CIRCUIT RESISTORS 

Type 

0808PC 
, 1208PC 

1608PC 
2408PC 
3208PC 
1008PC 
1612PC 
3212PC 
3232PC 

Com·' 
Military mercial 
Specs. Wattage 

.125W 

.200W 

.250W 

.333W 

.500W 
RB71 .250W 
RB70 .500W 

l.OOOW 
1.250W 

Max. 
Resist. Sizes 

Military Max. Based Lead Lead 
Wattage Volts on .0001 Length Dia. SpaCing Length 

90V 70K !fiI" !fiI" .100 
200V 200K %" !fiI" .100 
184V 400K '12" !filiI .100 
300V 1 meg. *" !fiI" .100 
750V 1.1 meg. I" !fiI" .100 

.125W 240V 250K ~l' !fiI" .200 

. 250W 150V .301 meg . '12" %" .200 
1350V 1.75 meg. I" %" , .250 
1700V 2.50 meg. I" '12" .250 

Precision Wire Wound Resistors 
New Jersey Avenue & Fairview Street 

I" 
1" 
I" 
I" 
I" 
I" 
I" 
I" 
I" 

Riverside, New Jersey 08075 Tel: (609) 461-1900 
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Julie evanohm resistors, acknowledged to be the most stable available anYWherel are offered In a wide variety of styles and sizes. The table below lists some a 
the more common specifications that the user must know in order to make a 
practical selection for his application. The Julie engineering staff is always 

~ 
TYPE RS m ~ 

l 
TYPE ! XG 

TYPE GL 

----------~_I ~--------TYPE H, R, eH 

TYPECH-T4 _ 

.' ,...."..,.,.,. 

... TYPEGL 
~PLua-IN 

pleased to assist In selecting the proper' resistors and Is able and willing to 
assist in designing special purpose or custom resistors. Further technical 
information Is available upon request. ' 

DMR •'., 
r:' 

,"I," ".,' 

, ·'It 

CS-l00 . "'",.'" 

MRS-I06 

Also available in encapsulated radial and axial leads and for use on PC meet or exceed military environmental reqUirements. The low limit of resistors 
boards and printed circuits. All Julie resistors are .non-inductively wound and for standard accuracy is 1'00 ohms. 
** Price ranges are based on variables of value, temperature coefficients, etc. for quantities of one. Quality discounts are available on request. 
No!e: Plug-in type with banana plugs (75" centers) also available. See Type R for specifications (I!! to 2 Meg.) 

RESISTANCE REFERENCE 

,SMA Series 
" .. ~~R !!e~ics' 

• Ovenized. 

eem/1971 

• '_rapjeifRaijmTelllil> ", ,'AiIP~'~~"'" 
. }M,eij~:IPpm) Effl~t(ppniJ ·..s~e(lii~hj, 

100hmstqi,i' riJelt· ., ...••.. 
.oo19~m,s",~J[!JI"ms .' 

• il0.~ ,?:n~~~~~~~~~~;';.:; 
. ,10hIllSto',lQOllh~" 

:id:~~~st~Aj~:~: " 
. ~.1 ~iirn to lQO¥:T 
'4qh!l1,to10 Meg 

.1(0-28"C) 
'.1(0'280 C) . 

NOTE: Inquire about detailed specifications . 

10 ~.' .U.:t'}&:· 
'lO '.'.1~'t •. 15>.;i 

',;:'~;~;Jt··:~;H~ 
. :.: ".~; ". ~".~ 

5 1i4·.x'3 ",,·i 
10x'12.x8' 

ioxi;~'2"", 
.10 .x.l2:\U·.'. 

,~:'r~'~' 

PRECISION DECADE RESISTOR BOXES 
Accuracy: 0.02% of setting ±1 milliohm. 

(inquire about accuracies to .0025%) 

CURRENT SHUNTS 
High quality shunts are high quality 4-terminal 
resistors especially designed to operate at rela
tively higher current levels without suffering ap
preciable resistance change. Most high ranges 
(50 A for example) are the finned heat-sink type. 
Most lower ranges are available in single and 
multiple-range (oil-filled) units. Accuracies up to 
.0025% are available although' .05% or .01 % 
are most typical. Yearly stabilities of .01 % are 
typical and temperature coefficients a 5 ppm/oC 
or better. Ask for data sheet. 
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Selection Guide , @ Lectrahm AXIAL LEAD RESISTO'RS 

.,,,. 
• All welded construction 

• Ceramic-silicone coating 

• Special temperature 
coefficients available 

• Reel packaging 
available 

Wattage Wattage LENGTH 

Silicone MilR for 275°C for 350°C A B • C 0* E Min. Max. 
Coating 26 Hat Spat Hot Spat Max. Max. ±v. ±~2 Oiam. Res. Res. 

XTA1 .8 1 .660 .500 11f2 .093 .020 1.0 6K 

XTA2 1.5 2 .630 ,468 11f2 .170 .025 0.1 6K 

XTA3 RW69 3 3.6 .670 .515 11/2 .200 .032 0.1 10K 

XTA5A 4 5 .950 .781 11f2 .240 .032 0.1 15K 

XTA5 RW67 5 6.5 1.170 .968 11f2 .300 .032 0.1 25K 

XTA8 6.5 8 1.437 1.23 . 1% .300 .032 0.1 35K 

XTA10A 8 10 2.063 1.843 1% .300 .032 0.1 50K 

XTA10 RW68 10 12.5 2.125 1.875 11/2 .375 .040 0.1 60K 

XTA14 RW55 11 14 1.562 1.375 11h ,480 .040 0.5 40K 

XTA20 RW56 16 20 2.312 2.125 11/2 .480 .040 0.5 80K 

* Diameter may be excel!ded on very low. value resistors. 

SAX SERIES RESISTORS 
For low resistance values beloW 0.5 ohms in 
5· and 10 watt size. All welded construction, 
sealed in ceramic shell. 

COATING: 

Lectrohm's ceramic silicone coating has dimensional uniform
ity which is required for automatic insertion. 

WATTAGE: 

Watt ratings have been established for hot spot temperatures 
of 275°C imd 350°C for use in an ambient temperature of 
25°C. 

r I1h" ----1 L .320 DIA. MAX. 

I L 18 GAUGE I ~F====:::::2. 

10 WATT 
~t:.~~ WELDII: 1.~3w:;r.:;3-:r-

r----------------------_-_ 1.78 ±0.03 

HOW TO ORDER 
Order ReSistors by Series Number Followed by Resistance and Tolerance 
EXample: XTA 3 ·150 T3 . 

XTA 
TYPE AXIAL 
CERAMIC
SILICONE 
COATING 

3 
WATrAGE 
RATING 

See page 1760 for Reed Relays 

150 
RESISTANCE 

OHMS 

T3 
TOLERANCE 

% 

Resistance Range: 0.01 to 6.500 

Tolerances: ±5%, ±3% & ±1 % 

rm.Lectrahm.lnc. 
'e A subsidiary of 

. . COOK ELECTRIC 
5562 Northwest Highway. Chicago, III. 60630 • 312/763-1700 
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SEC. 4700 • RESISTORS, FIXED 

f!¥\ TUBULAR & 
~ LectrahmSe'ection Guide OVAL RESISTORS 

VITREOUS ENAMELED TUBULAR RESISTORS 
FIXED (Pig Tail Lead) 

Series 
No. 

CA5 

CAlO 

CA20 

E25 
E50 

E75 
E100 
El60 
E200 

010 
025 
050 
075 
0100 
0160 
0200 

Wattage 
Rating 

5 

10 
20 

Max. 

10000 
50000 

100000 

Min. 

0.1 
0.1 
0.1 

1 

1% 

2 

FIXED (Tab Terminal) 
25 100000 
50 250000 
75 390000 

100 600000 
160 1200000 
200 1500000 

0.1 
0.2 
0.5 
0.5 
0.8 

1.0 

2 

4 

6 

61/2 

81/2 

101/2 

ADJUSTABLE 
10 
25 

50 
75 

100 
160 
200 

10000 
25000 

100000 
100000 
100000 
100000 
100000 

1.0 H~ 

1.0 2 
1.0 4 
1.0 6 

1.0 61/2 
1.0 8~ 

1.0 .1O~ 

HOW TO ORDER 
Order Resistors by Series Number Followed by Resis
tance and Tolerance. Example: E 50 - 100 T5 

OVAL CORE RESISTORS 
Miniature XOVMS Core Size Standard OVal xovs 

Oval Series %xVa Stacking Bracket Series 
Free 

Resistance Air 
Free 

Resistance Air 
Watts Min. Max. L A B Watts Min. Max. L 

10 1 15K %" I" K," .6 

15 1 25K I" 1JA" Kl' 
20 1 40K 1%" 1%" Kl' 

30 0.1 10K 1JA" 
40 0.2 25K 2" 
55 0.3 50K 3W' 
65 0.4 80K 4%" 

25 1 50K 2" 2K6" Kl' 75 0.5 lOOK 6" 

1~ 

Core Size 
1 x V4 

A B 

2" lKl' 
2%" lKl' 
4JA" lKl' 
51f2" lKl' 
6%" lKl' 

100 
RESISTANCE 

OHMS 

LECTROHM OVALS 

step bracket (push·on) IS not applicable. 

li+ I D'A t-'/j..~ 
I:" ii HOLE ~ .--, ©..:....L .!. ... ~ ItB 6HOi.E~ ....L fl. 

Flat- or oval·core type units have an oval cross 
section ,!Od are mounted by flat brackets of "stud 
type" for stacking, or "step brackets" for norma( 
mounting. The mounting bracket is constructed of 
aluminum which acts as a heat sink and makes 
the higher wattage rating for the size core. They 
are avai lable with ceramic silicone coating. 

r""'-__ -l-.,o~* ! q 
~ ~ Leet;~s~S~a~YOf' Inc. 

'I --,-
W==-~~ --II-- .220 MAX 

f.--1tpc ~ :~--L~-. . . .23.30 
. '"f""t 

See page 1760 for Reed Relays 

If' r:---;'------i%' -+~~"C:::'ON' 'e 
"'1+ = =- -+-i COOK ELECTRIC 

, ~ 5562 Northwest Highway· Chicago, III. 60630. 312/763-1700 

eern /1971. See YELLOW SECTION for Local OHices, Phones 2855 
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@ Lectrahm Selection 
ROE, UPRIGHTS, F P and 

Guide FLEXIBLE RESISJORS 

ROE SERIES 
CORE SIZE 

Watts f).D. I.D. Length 

36 ~6 ~6 2 
45 ~6 ~6 3 
90 ~6 §{6 4 

105 ~6 ~6 5 
135 ~6 ~6 6 
100 ~ lJ2 31f2 
105 ~ lJ2 4 
135 ~ lJ2 5 
160 ~ lJ2 6 
180 ~ lJ2 61h 
125 1 % 4 
150 1 % 5 
190 1 % 6 
215 1 % 7 
315 1 % 10 
155 Wa ~ 4~ 

185 1% ~ 5 
220 llJa ~ 6 
240 llJa ~ 6lJ2 
300 llJa * 8lJ2 
375 1% ~ lOlJ2 
400 1% ~ 11~ 

420 llJa ~ 11~ 

SOLDER LUG TYPE 

% +o-J~.--l 1-l!fY"'." ~
I HOU TAPlERMINAl 

1 ==- POSITIONS ON 

: 0 I 1~~~~ 
.OISJ t -.=-1 I: il ~I- ... J Dr 16 ,., 

~ ~* 
01",,110\.1 

RESISTANCE 

Min. Max." 
Ohms Ohms 

0.02 1.8 
0.03 3.0 
0.04 3.8 
0.05 5.2 
0.06 6.5 
0.03 3.7 
0.04 4.6 
0.06 6.5 
0.07 8.3 
0.08 9.0 
0.06 6 
0.08 8.5 
0.10 11.5 
0.12 13.5 
0.20 21 

·0.06 5.5 
0.09 10.5 
0.11 12.5 
0.12 13 
0.17 20 
0.22 25 
0.24 26 
0.30 28 

"RIB-ON-EDGE" RESISTORS 
Rib-an-edge resistors are made to order for high wattage service 
where low resistances are required. They are also used for intermit-
tent duty where relatively small size resistors must dissipate high 
wattages. 

Rib-an-edge resistors are constructed of special alloy ribbon resis-
tance wire crinkled and wound on edge around a tubular ceramic core. 
The resistance element is welded to a heavy terminal. The entire 
assembly is then secured to the ceramic tube by a special high tern-
perature vitreous enamel. This type of resistor is classed as a "bare" 
resistor by NEMA and Underwriters' Standards and ha.s.a 375°C 
maximum operating temperature. The higher temperature rise permits 
the higher rating.. . 

Rib-an-edge resistors can be made in fixed, adjustable, or tapped 
styles. 
• Maximum resistances can be increased 25% with Lectrohm's unique full-

crinkle winding. 
Order by series number and resistance required. 

. (ROE followed by watts and ohms.) 
OTHER SIZES CAN BE MADE TO FIT YOUR REQUIREMENTS. 

LECTROHM 
FLEXIBLES 

FLU Series are fixed wirewound re
sistors that can be used in small, 
confined spaces. Wound on a specially 
treated flat fiberglas core and insu
lated by a fiberglas sleeve. Free air 
rating IS· 2 watts per inch with the 
surface temperature at the hottest 
spot not exceeding 340°F. Lead wires 
are hot tinned 18, 20 and 22 gauge, 
1% inches long. 
Maximum resistance is 2000 ohms 
per inch of winding and minimum 
resistance is 0.2 ohms per inch. 

STANDARD UPRIGHT It is also available without sleeving 
(bare element) in our ELE series. 

Lectrohm's STANDARD UP
RIGHT style resistor is con
structed so as to present the 
simplest form of mounting for 
"above chassis." The element 
is in an insulated shell with a 

TYPE FP 
RESISTORS 

Lectrohrri type FP power resistor is one of the. lowest 
cost power resistors available for printed circuit board .", 
applications. 

metal bracket having a single 
mountin'! hole. The terminals 
can be wire leads, solder lugs, 
or spaced wire leads for 
printed board use. Intermedi
ate taps on the windings are 

r-r-l-.. avai lable. 
. The resistance element is tightly wound with premiull) 
quality resistance wire on fiberglas cores. Tinned steel 
terminals are clinched to the resistance element by automatic 

Pigtail Lug 
Type· Type 

Series Series 

UClO UElO 
UC15 UE15 
UC20 UE20 
UC25 UE25 
UC30 UE30 

2856 

~fIol--:
RESISTOR SPECIFICATIONS 

Printed Horitontal 
Circuit Mounting 
Series Series Length L 

UPlO UMI0 IlJ2" 
UP15 UM15 2" 
UP20 UM20 2lJa" 
UP25 UM25 3" 
UP30 UM30. 3Va" 

HOIIZONTAL MOUNTING •• ACKET 
CelIoI., No. 53161 

Watts Max. Res. 

10 5,000 ohms 
15 7,500ohfns 
20 10,000 ohms 
25 12,500 ohms 
30 15,000 ohms 

Order by series number and resistance required. 

machines. . 

Terminals .are designed to be inserted in 0.070" diameter 
holes. Center-to-center distance of prongs on terminals are 
variable from 0.5" to 2.5". Power rating is 4 watts per inch 
and resistance range is from 0.2 ohms per inch to 1,000 ohms 
per inch. 

See page 1760 for Reed Relays 

(Fi'I, Lect:rahm~ Inc. 
'e A subsidiary of 

COOK ELECTRIC 
5562 Northwest Highway. Chicago, III. 60630. 312/763~1700 
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POWER RATING 
5·200 INA TTS 

STD. RES. RANGE 
1·100,000 OHMS 

CORE siZE 
1" x 15/16"TO 
101/2" x 1 l/S" 

..,.'" 
~1 

~1 , 

POWER RATING 
30·55 WATTS 

STD. RES. RANGE 
1·20,000 OHMS 

CORE SIZE 
11/4" x 1" x 5116" 
TO 3 1/2" x 1" x 

5116" 

POWER RATING 
'1·11 WATTS 

STD. RES. RANGE 
1·200,000 OHMS 

UNIFORM 
DIMENSIONS 

CLOSE 
TOLERANCES 

eem/1971 

COMPONENTS 

TYPE 

FR 
TAB TERMINAL 

VITREOUS 
ENAMEL 

WIREWOUND 

FIXED 
TUBULAR 

WITH TABS 
(MILITARY 

EQUIVALENT 
AVAILABLE) 

TYPE 

ZR 
TAB TERMINAL 

VITREOUS 
ENAMEL 

WIREWOUND 

OVALS 
WITH TABS 
(MILITARY 

EQUIVALENT 
AVAILABLE) 

TYPE 

ML 
AXIAL LEAD 

MOLDED 
SILICONE 

AXIAL 
LEADS 

(MII-ITARY 
EQUIVALENT 
AVAILABLE) 

A PRODUCT OF 
I-TV IllEI-IllEOTROBYBT."" •• INO. 

~ --HUNTINGTON. INDIANA 46750 

~. 
TYPE 

~~ 
~. .1;~ FR 

,M 
RADIAL LEAD 

~ TERMINAL 

VitREOUS 
POWER RATING ENAMEL 

5·20 WATTS WIREWOUND 
STD. RES. RANGE FIXED 1·100,000 OHMS TUBULAR 

CORE SIZE 
1" x 15/16" TO WITH LEADS 

2" x 7/16" 

1ft ')' • ., .. TYPE 

i'41M 'If MZ 
* f!O~ TAB TERMINAL 
~ 

VITREOUS 
POWER RATING ENAMEL 

10·20 WATTS WIREWOUND 
STD:RES.RANGE, 

MI.DGET 1·50;000 OHMS 

CORE SIZE OVALS 
3/4"x 3/S" x WITH TABS 
1 15/16"TO 
2" x 3/S" x 

25/S" 

MEMCOR Components, .. tesistors . 
and rheostats ... are manufactured 
by the MEMCOR Components facil
ity of the MEMCOR Division of LTV 
Electrosystems, Inc. 

MEMCOR Components represent 
the cumulative design skill and 
production knowledge of two great 
lines of resistance products - Tru
Ohm and Hardwick, Hindle. This 
"second generation" product main
tains all of the proven features of 
both original lines plus the manu
facturing refinements that can only 
result from industry experience. 

.SEC. 4700 • RESISTORS, FIXED 

WIREWOUND 

RESISTORS 

" ... TYPE , I. .... 
.. --.:il AR 
~.~ --. "'I'-t-.!' ==t 

TAB TERMINAL 
~~ 
~ 

VITREOUS 
POWER RATING ENAMEL 

10·200 WATTS WIREWOUND 
STD. RIOS. RANGE ADJUSTABLE 

1·100,000 OHMS TUBULAR 
CORE SIZE 

13/4" x 15/16"TO WITH TABS 
101/2" x 1 l/S" 

.,.~, TYPE 

.1IfiIIJ' VL :, , 
,:;. 

""'. , 
AXIAL LEAD 

VITREOUS 
POWER RATING ENAMEL 

3·10 WATTS WIREWOUND 
STD. RES. RANGE 

AXIAL 1·51,000 OHMS 

CORESIZE LEADS 
3/16" x 5/32" TO (MILITARY 

' 1 11/32" x 5/16" EQUIVALENT 
AVAILABLE) 

TYPE 

RR:' 
TAB TERMINAl. 

VITREOUS 
POWER RATING ENAMEL 
'40·1500 WATTS WI REWOUND 
STD. RES. RANGE EDGE,WOUND 

0.02·100 OHMS 

CORE SIZE WITH TABS 
2"x 9/16" TO 
20" x 2 1/2" 

See YELLOW for Local Offices, Phones 2857 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

nII .... ,L "' .. I VKEE RESISTOR CORPORA TION _Rei ...... ' 700 WEST VIRGINIA STREET, MILWAUKEE, WISCONSIN 53204 • PHONE (414) 271-9900 

nIIllWA ••••. has become THE recognized brand for quality and service as well as 
ingenuity' and development within the wirewound resistor industry. 

Briefly described on these six pages are MILWAUKEE's standard lines, including: 
AXIAL RESISTORS 

POWER RESISTORS 
METAL CASE RESISTORS 

PRINTED CIRCUIT BOARD RESISTORS 
RIBWOUND RESISTORS 

GRID RESISTORS 
MINIATURE OVAL RESISTORS 

REGULAR OVAL RESISTORS 
BATHTUB RESISTORS 

FUSE & STRIP RESISTORS 
All MILWAUKEE products are carefully :engineered, made of high quality materials selected spe

cifically for each particular product. Resistance materials and termination materials are alloys selected 
for each wattage and ohmic value to assure the correct combination to meet customer requirements. 

MILWAUKEE has the staff and facilities to help you meet your needs best, whether it be a stock or 
standard item or, if desired or necessary, a resistor specifically engineered and designed to meet your, 
requirements. 

MILWAUKEE IS ALSO THE SOURCE FOR MERL PRECISION RESISTORS, (not described herein). 
Write for our MERL literature describing this line of wirewound resistors offering tolerances to ±.005%. 
FOR ADDITIONAL INFORMATION OR DETAILS NOT SHOWN ON THESE PAGES-WRITE FOR CATALOG 

OVAL RESISTORS 

MINIATURE OVALS 

OVAL RESISTORS are for use where space saving is 
desired and where the use of the 'Heat Sink' function 
of the metal chassis, rack or .panel may be employed. 
Resistance tolerance of ±5% is standard except on low 
resistance and multi-tapped units. COATINGS of vitre
ous enamel or silicone base are offered. 

OVALS are available in regular or miniature sizes an 
original development of MILWAUKEE Resistor. 

Additional miniature oval core sizes are available 
increasing the possibility of taps and isolated sections. 
Other intermediate sizes are also available. Only regu
lar ovals are available as adjustable. For temperature 
coefficients of 20 ppm/oC or below, consult 
the factory. 

Oval Resistors are stackable. When 
- stacking, the resistors should be derated 

to avoid excessively high temperatures. 
The table below shows approximate 
rating percentages, 

30 

40 

10 .1 to 5K 1" =1'1" }f." 55 

15 .15 to 25K 1114" 1" }f." 70 

20 .2 to 50K 2~(,!' 2" }f." 95 

REGULAR OVALS 

.10 to 10K 2" 1114" 

.13 to 25K 2'\'4" 2', 

.18 to 30K 4114" 3¥.z" 
.22 to 55K 5¥.z" 4'\'4" 
.25 to 75K EW4" 6" 

"Rating based on mounting on steel panel 10"xlO"x,040", "Rating is based on mounting on steel pad 100'xlO"x.040". 
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SEC. 4700 • RESISTORS, FIXED 

nil MILWAIlKEE BESISTOR CORPOBATION ' ...... ,Re' .•.•.• , 700 WEST VIRGINIA STREET, MILWAUKEE, WISCONSIN 53204 • PHONE (414) 271-9900 

lIR,lWJI.6.E FIXED AND ADJUSTAB~E VITREOUS ENAMELED POWER RESISTORS 

Also available 
with silicone 
or sand and cement 
coating 

WATTAGE RATINGS: 
Free air ratin~ of 8 through 225 Watt resistors meet EIA and 
Military requirements for a 325°C rise in a 25°C ambient. 

STANDARD RESISTORS: 
Wattage ratings in the table to the right marked with an 
asterisk (*) are MILWAUKEE standard sizes and with the 
exception of 75 Watt size are stocked in values shown on 
page 2860. 11/2" Tinned leads are standard on 8, 12 and 20 
Watt fixed resistors. All other standard resistors have lug 
type terminals. 

~ 
\ ' \ , \ , \ 

\ 

MILWAUKEE resistors are designed to meet all requirements 
of MIL-R-15109 (Ships) "Resistors and Rheostats, Naval 
Shipboard." 

STANDARD TOLERANCE: ±5% is standard on MILWAUKEE 
Power Resistors. 

OPTIONAL FEATURES - TERMINALS: 
Most resistors are also available with Single Quick Connect 
or MILWAUKEE's patented Double Quick Connect terminals. 
Ferrule type and live brackets are also available. Standard 
lug terminals are also available with or without terminal 
hardware. Special terminals' are available for unusual or 
special applications. 

MOUNTING: 
All sizes of resistors are available with Spring Mounting 
Clips, Vertical Thru Bolts and Horizontal "L" Mounting 
Brackets (1 to 4 resistors high). Such mounting hardware is 
available mounted, as loose assemblies or as individual parts 

, (mica and centering washers, brackets only, etc.). 

CUSTOM RESISTORS: 
MILWAUKEE resistors are readily available customized to 
your requirements. NON-INDUCTIVE, TAPPED and SPECIAL 
Te's are readily available built to your specific requirements. 
Special Terminals, Mounting Features and ,other features can 
be readily fabricated with our tooling and manufacturing 
faci I ities. 

, ,,~~~~::,;;:2; 
,8" 
12" 
11 
15 
20" 

~~" 
35 
50," 
75 
24 
30 
45 
51 
61 
65 
75 
90 

100-
52 
70 
85 

105 
40 
80 
95 

120 
130 
160 
175-

225-
235 
251 
220 
275 

300 
,250 
500 
750 

1000 
850 

1150 

AVAILABLE WATTAGE RATINGS 
by core size 

::},Z::~:'S1Ir~,·s!~",' 
•• "N. 

., "~' Min. Res. 

M.x ~.x 1 0.1 
M. x ~. X 1:Y. 0.1 
M. x M. xI 0.1 
M.x M,x 1112 0.2 
M.x M,x 2 0.3 

M,x M,x 3 0.4 
X.X M,x 2 0.3 
X.x M,x3 0.4 
X.x M.x4 0.5 
X,x M,x 6 1.0 

'If< x V. x IV. 0.2 
:Yo x V. x 2 0.3 
:Yo x 112 x 3 0.5 
:Yo x 112 x 3¥2 0.6 
:Y4 x V. x 4 0.7 

:Yo x V. X 4V. 0.8 
:Yo x 112x5 0.9 
:Yo Vox 6 1.0 
'If< x V. x 6112 1.0 

1 x :Yo x 3 0.3 
1 x 'If< x 4 0.4 
1 x 'If< x 5 0.5 
1 x 'If< x 6 0.6 
11/a x :Yo x 2 0.2 
IVa x :y.'x 4 0.3 
IVa x 'If< x 5 0.4 
11/a x :Yo x 6 0.5 
11/a x :Yo x 6V. 0.6 
11/a x :Yo x 8 0.7 
IVa x 'If< X 8V. 0.8 
IVa x 'If< x 10112 1.0 
IVa x 'If< X llV. 1.0 
IVa x :Yo x 12 L1 
1% x IVa x 8V. ' 4.0 
l%x l'1ax 10V. 5.0 

1% x IVa x 11:Y. 5.5 
2V. x 1:Y. x 6 '3.5 
2112 x 1:Y. x 12 8.0 
2'1. x 1:Y. x 15 10.0 
2112 x 1:Y. x 20 14.5 

3V. x 1:Y. x 15 15.0 
3'1. x 1'¥. x 20 20.0 

,Max, ~es~ 
,,' 

25K 
50K 
30K 
65K 

lOOK 

170K 
lOOK 
176K 
200K 
300K 

13K 
21K 
39K 
47K 
56K 

65K 
73K 
91K 

lOOK 
52K 

75K 
99K 

,l23K 
11K 
32K 

4l!K 
53K 
58K 
74K 

lOOK 
110K 
120K' 
125K 

60K 
77K 

88K 
3.4K 
8.6K 

11K 
15K 

23K 
30K 

• Stahdard Wattages - See stock list, next page for all stock, values of Standard 
Watts except 75 Watts. 

DELIVERY: 
Reasonable quantities of stock resistors are normally avail
able for immediate delivery. Other values of standard resis
tors and custom resistors are available in reasonable time 

, (4 to 6 weeks depending on general level of 'activity). 

PREMIUM DELIVERY SERVICE-"PDS"-is also available. 
MILWAUKEE's new PDS service is designed to meet cus~ 

tamers' unusual requirements. For a stated premium (averag
ing between $15 and $17) normal delivery is halved or better 
and delivery date guaranteed. In delivery trouble? - cal! us 
and inquire about PREMIUM DELIVERY SERVICE. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2859 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

. nLlMILWAlIKEE RESISTOR CORPORATION· 
' ...... ,RCI1lll 700 WEST VIRGINIA STREET, MILWAUKEE, WISCONSIN 53204 • PHONE (414) 271-9900 

/III/lWA.1I •• FIXED AND ADJUSTABLE POWER RESISTOR STOCK LIST 
CATALOG NUMBERS 

STOCK RESISTORS: Resistors listed above are. normally avail3ble from· stock in reasonable quantities. These resistors' are 
available at a lower minimum billing price. Most values are stocked both by stocking distributors and the factory. Standard 
hardware .units are also readily available. 

OTHER OHMIC VALUES: 'MILWAUKEE also has large stocks of other values in· both standard and non-standard sizes. Many 
of these items are stocked for particular customers or have been added to stock because of current demand. If you have 
a non-stock· requirement - check with factory as to· possible availability . 

2860 . PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) .. . 2009-3076 (Vol. 3) eem /1971 



, SEC. 4700 • RESISTORS, FIXED 

nLi.J.HIL DT.i-lllKEE RESISTOR CORPO~A TION 
IIIIIRC' ...... ' 700 WEST VIRGINIA STREET, MILWAUKEE, WISCONSIN 53204 • PHONE (414) 271-9900 

RIBWOUND RESISTORS 

APPLICATIONS 
Particularly useful where high ener~ 
is to be dissipated in the lower ohmic 
ranges, Due to its ability to operate 
at higher temperatures and dissipate 
greater heat, the ribwound resistor is 
almost one-half the physical size of 
the equivalently rated .round-wire style 
resistor, Ribwound wattage ratings are 
based on a temperature rise of 375°C, 
They may be mounted with spring clips 
(thru 1 !fa" dia,l; thrubolt mounting 
hardware, individual or multiple-stacked 
bracket assemblies or I ive bracket mount
ings, 

CONSTRUCTION 
Crimped ribbon resistance wire is edge
wound and then locked to the ceramic 
core with vitreous enamel. Resistance 
wire is spot-welded to the terminal 
connectors. Ribwound resistors can be 
furnished in fixed, adjustable, or tapped 
styles. Cement coating can be furnished, 
Several 300 watt units are stocked in 
both fixed and adjustable styles. Listed 
are the more popular 300 watt ohmic 
values. All other wattage ratings and 
styles are made to order. 

AXIAL RESISTORS 

Available in a variety of sizes from 
1 watt through 11 watts on request. 

eem/1971 

,;;~i ~~~~~;~~, 
,07 65.5 25610 85610 
.10* 54.7 25620 85620 
.15* 44.7 25630 85630 
.2* 38.7 25640 85640 
.25* 34.6 25650 85650 

.3 

.35 

.375* 

.4 

.5* 

.6* 

.75* 
1* 
1.25* 
1.5" 

1.75 
2* 
2.5* 
3" 
3.5 

4* 
5' 
6' 
6.75 
7.5 

8' 
9 

10* 
12* 
15* 

17 
20* 
25" 
33 
40 

31.6 
29.4 
28.3 
27.4 
24.5 

22.4 
20 
17.3 
15.5 
14.1 

13.1 
12.2 
10.9 
liJ.o 
9.2 

8.6 
7.7 
7.0 
6.7 
6.3 

6.1 
5.7 
5.5 
5.0 
4.5 

4.2 
3.8 
3.4 
3.0 
2.7 

25660 
25670 
25680 
25690 
25700 

25710 
25720 
25730 
25740 
25750 

25760 
25770 
25780 
25790 
25800 

25810 
25820 
25830 
25840 
25850 

25860 
25870 
25880 
25890 
25900 

25910 
25920 
25930 
25940 
25950 

• Stock values - 300 wat! f,xed only. 

APPLICATIONS 

• Electronic Circuitry 

• Printed Circuits 

85660 
85670 
85680 
85690 
85700 

85710 
85720 
85730 
85740 
85750 

85760 
85770 
85780 
85790 
85800 

85810 
85820 
85830 
8s84O 
85850 

85860 
85870 
85870 
85890 
85900 

85910 
85920 
85930 
85940 
85950 

• Radio, Television and Sound Repro
duction 

• Miniature Controls 

FEATURES 
• Rugged yet small. 

• Highly stable. 
• Matched expansion in core caps and 

coating for temperature stability. 

• Standard 5% tolerance over 1 ohm, 
available in closer tolerances on 
'request. 

• Wattage ratings based on 325°C rise 
at 25°C ambient. 

• Standard Stock - 3, 6.5 and 11 watt 
sizes. 

• Leads Hot Tin Dipped. 

See YELLOW SECTION for Local Offices, Phones 

"'."" T" 
watts 'CoI'ISln ., ;.,~h.II1l!~,!!~~.:;,;i .... -~,.~ .. .~. -..: .•. ,..;. . '. ,~ .. ".,-... " .. '". 

40 X.X 2 .01 to 5 

50 0/01 x 2 .007 to 4,5 

60 0/4 X 2V2 .016 to 7 

75 0/01 x 3 .016 to 8 

90 X.x 4 .018 to 9.6 

100 0/4 X 3V2 .022 to 10 

110 0/4 X 4 .024 to 12.5 

120 0/01 x 4V2 ' .026 to 14 

135 ' 0/4 X 5 .03 to 16 

150 lila x 4 .03 to 15.5 

160 0/4 x 6 .035 ,to 20 

161 lila X 4'14, .035 to 17 

175 lila X 4V2 .039 to 18.2 

180 0/01 x 6V2 .04 to 22, 

220 1'1/1 x 6 .05 to 26.5 

225 lila x 611a .05 to 27.0 

240 lila x 6V2 .05 to 29 

300 lila x 8V2 .07 to 40 

375 lila x 1I1V2 .08 to 51 

400 lila x 11'14 .08 to 55 

401 l%x 8V2 .05 to 58 

420 lila x 110/01 .1 to 57.5 

500 1% x 10V2 .12 to 74 

550 1% x 110/4 .13 to 85 

750 2V2 x 12 .27 to 110 

1000 2V2 x 15 .375 to 143 

1500 2V2 x 20 .55 to 198 

2000 3'1020 2. to 245 

• May be different for adjustable . 

CONSTRUCTION 
• Wire Wound on Ceramic Core 

• All Welded 

• Vitreous or Sil,icone Base Coating 

4-14-0L 6.5 'M,x 1 1 to 20,000 

5·28·0L 11 %Dlax1~ 1 to 50,000 

Ohmic values below 1 ohm or higher than shown, 
ava liable on request. ' 
When ordering use number, dash, resistance value; 
i.e. 3 watt, 500 ohm, 2·7·500L. 

2861 
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nLI;""£<WAfJK~~ RBSISTOR CORPORATION II/IIRCIIIII 700 WEST VIRGINIA STREET, MILWAUKEE, WISCQNSIN 53204 • PHONE (414) 271-9900 

PRINTED CIRCUIT BOARD POWER RESISTORS 

FIXED 

10----- L .:.:.M::.::AX~. ---oIJ 
Hi-,...-------f"'h-il .1 

~ -;-11::-

FEATURES' 

• Built-in standoff keeps board cool. 

• Mounting feet prevent rocking. 

• Power ratings 3 to 20 watts. 

• Complete OHM range_ 

• One-piece, welded terminals 

• Rectangular leads .020 x .040 in. 
• Silicon base coating. Vitreous 

enamel coating available. 

• Standard tolerance ±5%. 
• 20 PPM upon request. 

• Patent 3,462,651. 

1----A±.03 
or to spec 

,,.. 

.37 ' 

-L ADJUSTABLE 

U' 55" .5' 71' 

ACTUAL POWER, % OF RATING AMBIENT TEMPERATURE 

"MILWAUKEE" are wound ona high quality 
fiberglass cord. with axial leads are securely 
clamped to the ngs and encapsulated in a square 
ceramic case with a high temperature, .inorganic, humidity 
proof,. silicone cO"1pound. The rectangular shape of ~he 
ceramic case lends Itself to compactness for easy installation 
and rapid heat dissipation. Good dielectric qualities with 
voltage breakdowns up to 1500 volts are achieved through 
encapsulation. Standard tolerance is ± 10%. Cloller tolerances 
are available. 

SPECIAL LOW OHMIC VALUES for auto radioS watt size are 
, in stock; , ' 

CONTACT fACTORY fOR 5 & 10 WATT STOCK LIST , 

5 Watt to 10 - 20 Ga. Std. L~ads 
15 Watt & 20 Watt - 18 Ga. Std. Leads 
All above RESISTORS also available with 18 or 20 Ga leads upon request. 

STRIP AND FUSE RESISTORS STRIP Resistors are designed for 
special applicatiqns and provide 
excellent performance character
istics at very economical prices. 
Sturdy asbestos' cores support 
the high quality resistance wire 
which terminates with 1 W' 
tinned copper leads. Completely 
protected with high temperature 
cement and sand. 

Special wattages, length, width, or thickness are custom engineered for 
your specific requirement. 
The core width and length are in K6th inch increments. The 'core thick
ness for the listed units is I/sth inch. Other thicknesses are availa~le, 
as are tapped tUnits. Standard tolerance is ±10%' and other tolerances 
are available. 
FUSE Resistors are available in the same rating as any strip resistor. 
Dimensions are the same: Fuse specifications of trip current and trip 
time should be specified. _ 

CONTACT fACTORY, FOR 5, WATT STOCK FUSE LIST 

1.5' 3K 
1.5-4K 
1.5 -4:SK 
3 ·7.5K 
5 ·7,5K 

20 10·39 7 ·9K ' 
25 10·47 10 -10K 
25 12-39 10 • 10K 
30 12-47 12 ·12K 

2X. 
3U. 
2X. 
,3U. 

1 
1114 
1114 
1% 

:V4 • 1~ 

:V4 2114 
':V4 2% 

''¥a 2114 
'¥a \ 2% 
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nL/,tllL. W,tUKEE RESISTOR CORPORATION 
IIIIIRCI ... ,." 700 WEST VIRGINIA STREET, MILWAUKEE, WISCONSIN 53204 • PHONE (414) 271-9900 

RESISTOR DIMENSIONS 
B 

rl~~G r +r __________ -1 

D 

A B --t--- ---- ---+ 
lL -----------

~ c :1 
,w'.lts A B C 

catalog 
Number D~.Y1 

OTHER TERMINALS AND SLIDERS ARE AVAILABLE - CONSULT FACTORY 

MOUNTINGS 
L·BRACKETS 

": ~:~: "" .. ~. " , .. 

12 

25/50/75 

100 

175/225 

SPRING CLIPS 

8/12 J(. ~. 

20 ~. J(. 

25/50175 X. J(. 

100 :V4 112 

175/225 11fa :V4 

~. 

1/4 

1/4 

J(. 

J(. 

'%2 

'%2 

11U 

11~2 

" 

.130 '%. 12-251 4-40 
.141 '%2 12·271 6·32 

.170 2%2 12·291 8·32 

.170 'Uot 12·321 8·32 

%z 'f. 1/4 .15 12·007 

% X. 1/4 .17 12-012 

% U. 1/4 .17 12-012 

% U. % .19 12·018 

% % 112 .22 12-022 

VERTICAL (~~iB~tt;,'{f:E(L ~_~~lit_!!(:~: !~ca,:~~;~;; 
a 112 % 8-32·1:V4 11·200 

FNi!i' Ila~'ilg 
"~'~~;; ,No. ' 

8/12/20' 
112 % 11/4 %2 U. U. 

1 1% - 12-401 
25/50175 2 2% 1 12-402 

12 112 % 8-32·2¥2 11·201 

~. I 20 :V4 % 8·32-2% 11-202 

NOMINAL 25 :V4 % 10·32·2:V4 11·203 

1 1% 12-634 

100 % %2 ~. ~. 
2 31/4 1% 12·635 

% 3 4Vs 1% 12-636 
4 6¥2 1% 12·637 

1 2X. 12·907 
115 

11/4 '¥s 1112 ~ ~. U. 
2 4X. 2 12-908 

225 3 6U. 2 12·909 
4 au. 2 12-910 

LENGTH 50 % % 10·32 - 5 11·204 OF 
RESISTOR 75 :V4 % 10·32·7 11·205 

Jf. ~ 100 % '10-32 - 71/4 11·206 

-r-- 175 1112 % 1/4-20 - 9112 11·207 

B min. 225 1112 % lf4-20 • 11112 11·208 
~ 

OTHER BRACKm ARE AVAILABLE - CONSULT FACTORY 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2863 
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MEPCO 'PRODUCT CHECK LIST 

FH HERMETIC SEAL 
METAL FILM RESISTORS 

FE SERIES - MOLDED 
METAL FILM RESISTORS 

• MAN RATED-SPACE PROVEN DESIGN • TRUE HERMETIC 
SEAL • ULTIMATE MOISTURE PROTECTION • EXCEEDS 

~Mi ~~fN5!?~~2F-:::~LR~t~~~~AL .RE~'i~€~i:~;~S ST~BI~Pr\; 
• ESTABLISHED R'ELIABILITY 

• ESTABLISHED RELIABILITY - PER MIL-R-55182 ,. 
MEETS OTHER STANDARD MIL REQUIREMENTS • PRECI
SION NETWORKS AND MATCHED SETS • ABSOLUTE TOL
ERANCE AS LOW AS .1 % • RATIO TOLERANCE AS LOW 
AS .05% .' TC's TO lSPPM • AVAILABLE FROM FAC
TORY STOCK FOR IMMEDIATE DELIVERY 

MR SERIES - METAL FILM RESISTORS • HI REL DEVICES AT LOW REL PRICES 
• 100% SCREENING • IMMEDIATE DE
LIVERY FROM FACTORY INVENTORY 

MR 25 and 30 - COMMERCIAL LEVEL • CONFORMAL COATED • COLOR CODING 
• MEETS ENVIRONMENTAL REQUIREMENTS OF MIL-R-22684 
and 10S09* • TC ±100PPM • TOLERANCES TO 1% 

MR 24 and 34 - MILITARY INDUSTRIAL LEVEL. CONFORMAL COATED 
R-l0S09 CHARACTERISTIC 0 • TC's ±100PPM 
ERANCES TO '1 % 

• MIL-
• TOL-

MR 31 and 39 - MILITARY RELIABILITY LEVEL. MOLDED ENCLOSURE • MIL-

HERMETICALLY SEALED 
CARBON FILM 
RESISTORS 

GE SERIES - THICK FILM 
DISCRETE RESISTORS 

"TINYCHIP" THICK 
FILM RESISTOR CHIPS 

PRECISION 
WIREWOUND RESISTORS 

WIREWOUND 
POWER RESISTORS 

MINIATURE 
CERAMIC CAPACITORS 

HYBRID 
MICROCIRCUITS 

PRINTED CIRCUIT 
EDGE CONNECTORS 

R-l0S09 CHARACTERISTIC C • TX RELIABILITY LEVEL _ 
±SOPPM _ TOLERANCE TO 1 %. 

• EXCEPT POLAR'IZED MI::JlSTU' .... TEST 

_ TRUE HERMETIC SEAL - PROVIDES ABSOLUTE ENVIRON
MENTAL PROTECTION • PERFORMANCE PROVEN RELIA
BILITY • TOLERANCES AS LOW AS ±1% _ TC's +200 
TO-SO,OPPM • MIL-R-l0S09 - CHARACTERISTIC G • 
RESISTANCE RANGES SOli THRU 20 MEG 

_ RESISTANCE RANGE TO SO MEG OHMS • MIL CONFIG
URATIONS 1/20W. TO 1/4W _ TC's +lS0PPM • TOLER
ANCE TO 1 % • MOLDED ENCLOSURE 

_ MINIATURE SIZE - .0sO" x ;OSO" TYPICAL _ TOLER
ANCES TO 1% AVAILABLE '_ CUSTOM DESIGN AVAILABLE 
• SUPERIOR STABILITY _ BONDABLE TERMINATIONS 

_ TOLERANCES AS LOW AS' .OOS% • TEMPERATURE 
COEFFICIENTS TO ±3PPM _ HIGH STABILITY • CHOICE 
OF CONFIGURATIONS (AXIAL LEAD, RADIAL LEAD, PC, 
CERAMIC, BOBBIN) 

• HIGH POWER HANDLING CAPABILITIES IN SMALL SIZE -
EXCELLENT PROTECTION AGAINST MOISTURE AND ENVIRON
MENTAL HAZARDS _ TOLERANCES TO ±.OS%,' TC's AS 
LOW AS SPPM • BROAD RANGE OF STYLES • LOW 
THERMAL EMF 

• THIN PLATE DESIGN (SMALLER THAN DISC CAPACITORS) 
_ PRICED LOWER THAN OTHER THIN PLATE OR MONOLITHIC 
CAPACITORS • NON-MIGRATORY ELECTRODE SYSTEM FOR 
HIGH RELIABILITY • MEETS OR EXCEEDS MIL-C-ll01S 
(CK 41; 42 and 43) _ 100% FINAL TEST • HIGH TEM
PERATURE SOLDER - ELIMINATES REFLOW PROBLEMS • 
FAST DELIVERY-LARGE INVENTORY MAINTAINED _ HIGH 
V~LUME PRODUCTION CAPABILITY 

• THICK FILM SUBSTRATES - PASSIVE AND ACTIVE CIR
CUITS • HIGH STABILITY _ LOW TC • PRECISION 
CIRCUIT CALIBRATION • CHIP AND WIRE ATTACHMENT OF 
ACTIVE DEVICES _ LOWEST COST PROVEN TECHNOLOGY 
• DIGITAL AND LINEAR DEVICES • CUSTOM AND STAND
ARD CIRCUITS - 6 STANDARD DEVICES AVAILABLE FOR 
"OFF THE SHELF" DELIVERY - DESIGN, PROTOTYPING AND 
PRODUCTION OF CUSTOM CIRCUITS TO MEET INDIVIDUAL 
CUSTOMER REQUIREMENTS • EXPERIENCED, FLEXIBLE, 
COMPETITIVE - OVER 6 YEARS OF CONTINUOUS MANUFAC
TURING OF BOTH MILITARY (PER MIL-5TD 883) AND INDUS
TRIAL AND,COMMERCIAL PRODUCTS 

• EDGE CONNECTORS. INTERCONNECTORS, HIGH DENSITY 
CONNECTORS. COMBINATION CONNECTORS • COMPET
ITIVE PRICING • STATE OF THE ART TECHNOLOGY -
HIGH DENSITY - BIFURCATED SPRINGS STANDARD 
CONTACT SPACINGS - 4 TERMINATION STYLES • CUS
TOM CAPABILITIES - COMPLETE DESIGN AND PRODUCTION 
CAPABILITIES TO PRODUCE CONFIGURATIONS TO MEET 

~~~~O~1:~~~~+~~~~",!TS INT~RC~~N~~:BL~EIy!.'i'-f~YCOM-
PETITIVE CONNECTORS 

MEPCO, INC~'71 E. Columbia Road, Morristown, N.J. 07960 
A NORTH AMERICAN PHILIPS COMPANY 
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OMTRONICS MANUFACTURING, INC. • 2408 LEAVENWORTH STREET, OM~HA, NEBRASKA 88105 • (402) 348~9500 

PRECISION POWER RESISTORS, AXIAL LEADS 
Highly reliable, silicone coated, precision resistors manufactured to meet MIL-R-26 specifications. There are 

D 17 basic sizes with power ratings from ~ to 10 watts and resistance ranges from .05 ohms to 275K ohms. 
Resistance tolerances from .05% to 5% (1 %, standard) . Temperature coefficient of resistance 2PPM up (20PPM, 
standard). . 

OMI MIL OMI WATTAGE RESISTANCE MAX. WORKING Max. RATING RANGE VOLTAGE· PHYSICAL DIMENSIONS 
TYPE TYPE u V Min. 

Weight 
E Max. U V Grams A B C D 

PhA - .4 - .5 3.4K 18 - .21 .210 ±.015 .265 1.500 .078 ±.015 .020 

Ph - .75 - .5 ?5K 31 - .30 .330 ±.015 .390 1.500 .078 ±.015 .020 

f.1A·20 RW·70 U 1.0 1.25 .1 10K 50 55 .36 .406 ±.031 .437 1.500 .093 ±.031 ~020 

T-1A - 1.0 1.25 .1 10K 50 55 .36 .406 ±.031 .437 1.500 .093 ±.031 .020 

T-1B - 1.1 1.30 .1 12K 62 67 .40 .530 ±_015 .590 1.500 .093 ±.031 _020 

T-1C - 1.0 - :1 5K 28 33 .33 .265 ±.015 .335 1.500 .093 ±.031 .020 

C ±.oo T-2 - 1.5 - .1 10K 72 79 .95 .343 ±.015 .410 1.500 .187 ±.031 .032 
±.125 TYP. 

T-2A - 3.0 3.75 .1 22K 135 148 .70 _560 ±.062 .622 1.500 .187 ±.031 

T-2A-20 RW-79 U 3.0 3.75 .1 22K 135 148 .70 .S60±.062 .622 1.500 .187 ±.031 

T-2B - 3.0 - .1 40K 170 200 _92 .812 ±.062 .890 1.500 .188 ±.031 

T·2C - 2.5 3.00 _05 32K 138 157 1.5 .500 ±.062 .593 2.000 .218 ±.032 

T-2C-20 RW-69 V 2.5 3.00 .05 32K 138 157 1.5 .500 ±.062 .593 2.000 .218 ±.032 

T-3 - 4.0 5.50 .05 40K 210' 250 2.3 625 ±_062 .765 2.000 .250 ±.032 

T-5 - 5.0 6.00 .05 90K 300 365 4.3 .875 ±.062 .937 2.000 .312 ±.031 

T-5-20 RW-74 U 5.0 6.00 .05 90K 300 365 4.3 .875 ±.062 .937 2.000 .312 ±.031 

T-6 - 6.0 6.50 .05 95K 330 376 4.8 1.000 ±.094 1.094 2.000 .312 ±.031 

T-6-20 RW-67 V 6_0 6.5 .05 95K 330 376 4.8 1.000±.094 1.094 2.000 .312 ±.031 

T-7 - 7.0 8.00 .05 lOOK 350 390 5.2 1.185 ±.062 1.247 2.000 .312 ±.031 

T-7A - 7.0 9.00 .05 150K 504 576 7.0 1.375 ±.094 1.469 2.000 .469 ±.094 

T-7A-20 RW-55 V 7.0 9.00 .05 150K 504 576 7_0 1.375 ±.094 1.469 2:000 .469 ±.094 

T-10 - 10.0 11.00 .05 250K 788 898 9_0 1.780 ±.062 1.842 2.000 .375 ±.031 

T-10-20 RW·78 U 10.0 11.00 . 05 250K . 788 898 9.0 1.780 ±.062 1.842 2.000 .375 ±.031 

T·10B-20 RW-68 V 10.0 11.00 _05 250K 788 898 9.0 1.875 :!=j~~ 1.875 2.000 .344 ±.094 

T-10A - 10.5 14.00 .05 . 275K 799, 911 10.0 1.925 ±.062 2.094 2.000 .375 ±.062 

T-IOA-20 RW·56 V 10.5 14.00 .05 275K 799 911 10.0 2.000 ±.O94 2.094 2.000 .469 ±.094 

* Max. worktng voltage determtned at .0008 wire. 

SPECIAL FEATURES • Close tolerances (to .01 % available) .• Extremely high stability .• 
Low TC of resistance (to 2PPM) .• Welded construction terminal to 
terminal. • Wide temperature range; from _65° to 275°C .• A spe
cially formulated silicone coating makes OMI T-series resistors impervi
ous to moisture, salt spray, abrasion arid expanded temperatures. 

PRECISION POWER RESISTORS, RADIAL LEADS 

Type Dim. A Dim. B Dim. C 

TR-IA .406 ±.031 .093 ±.031 .020 
TR-IB .531 ±.031 .093 ±.031 .020 
TR-2A .562 ±.062 .187 ±.031 .020 
TR-2C .500 ±.062 .218 ±.031 .032 
TR-2B .812 ±.062 .i87 ±.031 .020 

SPECIFICATIONS TR-3 .625±.062 .250 ±.031 .032 
TR electrical, mechanical, material, power 

TR-5 .875 ±.062 .312 ±.031 .032 rating and derating specifications are iden-
tical to 'models of equivalent wattage and 

TR-7 1.218 ±.062 .312 ±.031 .032 size in the OMI T Series. Also available, 
non-inductively wound, and identified as 

TR-I0 1.780 ±.062 .675 ±.031 .032 the "NR" Series_ 

eem/1971 See YELLOW SECTION for Local Offices, Phones 
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< ):rV.J:I RESISTORS ~~ 
OMTRONICS MANUFACTURING, INC. • 2406 LEAVENWORTH STREET, OMAHA, NEBRASKA 68105 It (402) 348·9500 

HT Models are anodized, aluminum-housed, precIsion wire
wound resistors, designed to chassis mount for maximum heat 
dissipation. They are manufactured to meet or exceed MIL-R-
18546 specifications. Four sizes: 5 to 50 watts (mounted), 
resistance, ranges from .1 ohm to 250K, depending on 'size. 
Tolerances -1% standard - .05% to 5% available. Temper
aturecoefficient from 2PPM up. (20PPM, standard.) -

HF Models are identical in dimensions, resistance ranges, 
tolerance and temperature coefficients with those of the HT 
Series, but offer a great increase in their power ratings as 
similar size through the use of beryllium oxide cores for 
increased' heat dissipation. These are manufactured to exceed 
MIL-R-18546 power ratings. 

STANDARD ELECTRICAL SPECIFICATIONS 
OMI MIL Power Rating IWatts)* Resistance Range Max. Working Voltage Max. Weight 
Type Type HF (OMI) HT MIL MIN. MAX. HF HT Grams 

HF-5 HT·5 RE·60 15 5 5 .1 22K 220 160 3 
HF·I0 HT·I0 RE·65 20 10 10 .1 47K 340 265 7 
HF·25 HT·25 RE·70 35 25 20 .1 90K 650 550 14 
HF·50 HT·50 RE·75 50 50 30 .1 250K -1400 1250 29 

HT·75 75 .1 75K 1500 120 
.. *Ratml' IS based on chaSSIS mounting area and stability, 

Cha .. ls Dlmensl .... a::: 120 

'" DERATING 
HT·5. HF·5. HT·I0 and HF·IO - 6.4.2. 

. 04". Aluminum Cha .. ls. 
'i!i 100 .. ......... 

~ 
OMI, HT and HF resistors have an operating 
temperature range of -55°C to +275°C. De
rating is required for reduced chassis mounting 
area and· for high ambient temperatures. The 
graph curves shown apply to operation of un
mounted resistors. Free air rating. 

-HT·2S. HF·2S. HT·SO and HF·SO-7xS. 
~x.04". Aluminum Chassis. 

e 80 ... 
~ 60 
u. B 
o 40 

A ........ ~4t,'" I 
U4t 

HT·7S '-12"x12" •. 062. ,Aluminum Panel. ..::: t-_ '~~s 
S,S 

TYPE 
HF·5 HT·5 

HF·I0 HT·IO 

HF·25 HT·25 

HF·50 HT·50 

HT·75 

HN 
HFN 

2866 

a< 20 
c r-- -::::::t:::::~~ 

:-.. -iIiilo. A = HT5..l HT-IO 
B' = HT-~5 

75 125 175 225 275 
AMBIENT TEMP. DEGREES CENTIGRADE 

C = HT-50, all HF Series and HT- 75 350 

J 
.L 

DIMENSIONAL SPECIFICATIONS - HOUSED TYPE 
A B C D E F G H K L M N 
.444 .490 .600 1.125 .334 .646 .320 .065 .140 .078 .093 .078 .050 

±;005 ±.005 ±.031 ±.062 ±.015 :±.015 ±.015 ±.01O ±.01O ±.010 ±.005 ±.015 ±.005 
.562 .625 .750 1.375 .430 .800 .400 .075 .190 .093 .093 .102 .086 

±.005 ±.005 ±.031 ±.062 ±.015 ±.015 ±.015 ±.010 ±.010 ±.01O ±.005 ±.015 ±.005 
.719 .781 1.062 1.938 .530 1.080 .560 .085 .260 .172 .125 .115 .086 

±.005 ±.005 ±.031 ±.062 ±.015 ±.015 ±.015 ±.01O ±.01O ±.010 ±.005 ±.015 ±.005 
1.563 .844 1.968 2.781 ' .615 1.140 .615 .085 .300 .196 .125 .107 .086 

±.005 ±.005 ±.031 ±.062 ±.015 ±.015 ±.015 ±.010 ±.010 ±.010 ±.005 ±.015 ±.005 
2.125 ,1.500 2.500 3.375 1.125 1.875 1.125 .125 .625 .187 .172 .187 .095 

±.005 ±.005 ±.031 ±.093 ±.031 ±.031 ±.031 ±.015 ±.015 ±.015 ±.005 ±.015 ±.005 

ALUMINUM HOUSED, NON-INDUCTIVE 
HN and HFN Models with equivalent electrical and physical specifications to the HT and HF Series are also available with 
non·inductive windings. To, order HT, non·inductively wound, specify "HN". To order HF, non·inductively wound, specify "HFN" , 
instead of the basic HT and HFmodels. NOTE: The following conditions apply to non·inductive types as compared to HT or HF: ' 

1. Maximum resi~tance values must be divided by 2. 
2. Maximum working voltage must be multiplied by .707. 
3. Maximum weights may slightly exceed those shown above. 
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HT-l00 

120 

'~( 
'" IJJ 100 STANDARD ELECTRICAL SPECIFICATIONS 

"'-~s 

,. 
Ii' 80 OMI MIL Power Rating (Watts)O Resistance Range Max Working Voltage Max. Weight 
~ 60 

: 40 

'0 20 
i-

""',-
Type Type (OMI) HT 

""'" ~ .€Q. r-..... -r- ..::::: ~ 
°25 75 125 175 225 275 325 

AMBIENT TEMP. DEG. CENT. 

HT-I00 RE-77 

HT-250 RE·80 

OMI's factory tooling and engineering experience put 
at your disposal facilities of design and production to 
manufacture heat sink resistors for your specific 
requirements. 
Manufactured to your specific parameters, these re
sistors include the following outstanding character
istics: (A) High power capabilities, (8) 4-Wire low 

100 

250 

MIL MIN. MAX. HT Grams 

75 .1 50K 1900 400 
120 .1 75K 2500 800 

Chassis DImensions:, 12"112"1.125 Aluminum Panel 

HT-250 

value resistors a's well as the standard 2-wire units, 
(C) Combined characteristics such as .05 ohms ::1;:5 
PPM and 4-wire termination and (D) high temper
ature, high pre~sure integral molding into housing 
constructions. 
This advanced .state of the art allows us to confident
ly solicit yOur inquiries for ,special design modes. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2867 
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A 

SILICONE. COATED RESISTORS,AXIAL LEADS 
BERYLLIUM OXIDE CORE 

The OMI F. Series resistors -: at ratings from 1 to IS watts-offer greatly increased power ratings over con· 
ventional resistors of equivalent size. All resistors in the F Series are manufactured in accordance with MIL. 
Specs. and are available in ten basic physical sizes with resistance ranges from 0.1 ohm to 2S0K ohms. Resist
ance tolerances from O.OS% to S% (1%, standard) and temperature coefficient of resistance from 2PPM up 
(20PPM, standard). 

OMI MIL OMI WATTAGE RESISTANCE MAX. WORKING Max. 

~YPE 
RATING RANGE VOLTAGE" Weight PHYSICAL DIMENSIONS 

TYPE u V Min. Max. Min. Max. Grlllls A B C D E 

F-1 RW·81U 1.0 W 1.5 W 1 to 3.4K 29 35 .21 .250 ±.031 .265 1.500 .078 ±.015 .020 

F-2 - 1.5 W 2.0 W 1 to 7.5K 42 48 .21 .312 ±.015 .327 1.500 .078 ±.015 • . 020 

F-3 RW-80U 2.25W 2.75W ~1 to 10K 74 81 .36 .406 ±.03l .437 1.500 .093 ±.032 .020 

~ ___ E 

F-5 - 4.0 W 5 W .• 1 to 22K 153 170 .80 .562,±.062 .640 1.500 .188 ±.032 .032 

F-5A - 4.5 W 6.5 W .1 to 40K 214 257 .96 .812 ±.062 .890 1.500 .188 ±.032 .032 

F-5C - 5 W 7 W .1 to' 32K 194 230 1.5 .500 ±.062 .593 2.000, .218 ±.032 .040 

F-6 - 6 W 8 W .1 to 40K 258 298 2.3 .625 ±.062 .765 2.000 ,.250±.032 .040 

F-IO - 7 W 10 W .1 to 90K 390 467 4.3 .875 ±.062 1.000 2.000 .312 ±.032 .040 

C ±.002 F-12 - 10 W 12 W .i to lOOK 607 665 5.2 1.218 ±.062 1.281 2.000 .312 ±.032 .040 
±.125 TVP. F-15 15 W 18 W .1 to 250K 979 1072 9.0 1.780 ±.062 1.875 2.000 .• 375 ±.032 .040 

'2868 

120 

,100 

80 

60 

40 

20 

C 

. -
MaXimum working voltage determined at .0008 dla. wire . 

'SPECIAL FEATURES 

ALL T TYPES 

I I 

All features of' the conventional precision power resistors, plus the berylliiun 
oxide core for optimum heat dissipation, allow reduction of physical size of 
resistor while maintaining equivalent power ratings of conventional types. 

DERATING ...... 
~ II Applicable to both F and T 'Series 

25 

....... f::;:- -£.."4'1. " 
~ . (;" 

I I. 
....... --.. --.. 

........ ...... r---

Both OMI, T and F Series resistors have an oper
ating temperature range of ,....SS·C to 27S·C 
(characteristic U) or to 3S0·C (characteristic V) . 
Derating is required for high ambient temperatures 
iIi accordance with the curve shown at left . 

75 125 175 225 275 350 
AMBIENT TEMP. DEGREES CENTIGRADE 

NON-INDUCTIVE TYPES 
Available with both Axial and Radial Leads 
OMI Models of equivalent physical and electrical specifica
tions are available with non-inductive windings. They are 
identified by the letter "N"; to order non-inductively wound 
T Series, specify "N"; to order non-inductively wound F 
Series, specify "FN". 

NOTE: The following conditions apply to specifications applicable to the 
,non-inductively wound types, as compared to the' basic T or F types. 
1. Maximum resistance must be diveded by 2. 
2. Maximum working voltage must be multiplied by .707. 
3. Maximum weights may slightly exceed those shown for the basic T or 

F t¥pes. 

MINIATURE 
POWER 

RESISTORS 
Radial Leads 

As in the OMI, TR Series, models of equiv
alent electrical, mechanical, power rating 
and derating specifications are available in 
FR3, FRS, FRSA, FRSC, FR6, FRIO, 
FR12, and FR1S dimensions. These models 
are also availabl~ non-inductively wound 
and identified as the FNR Series. 

TEMPERATURE COEFFICIENT t-

Although all OMI, T, F, HT and HF resistors are 
manufactured with a temperature coefficient· of 
±20PPM/"C over the full temperature range and resis
tance' range as standard production, closer temperature 
coefficients are available. 

Resistance Range: 0 to 2 watts, 25 ohms to maximum for each 
siZe· 0 

Over 2 watts; 50 ohms to maximum for each 
size. 

Code to Designate Special T.C: 10PPM ColO 
Special Close T.C. Availability: All styles can be supplied with 
temperature coefficients of ±IOPPM, ±5PPM, and ±2PPM. 
Non-inductively wound styles can be supplied with ±IOPPM. 
Temperature Range: - 65°C to + 275°1;. 
Tolerance .Range: 0.05% to 5%. 

, 5PPM C-5 
2PPM C-2 

To Order Resistors with Special T.C., Specify: 
(example) , 
Resistor Type Resistance Value " Tolerance t.C. Code 
'T-5 4700 ohms 0_5% ' C-5 
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SERIES 99 MOlDED AXIAL LEAD VITREOUS ENAMELED RESISTORS 
• FIRST MOLDED, WIREWDUND, 

VITREOUS ENAMEL RESISTOR 

• INSULATED! Meets 1000 VAC Test 

• WITHSTANDS 15000F Temperature 
witbout Distortion 

• RESISTS Chipping, Breaking 

• VITRIFIED MARKINGS, Resist Abrasion 
and Active Solvents 

• .UNIFORM SIZE Permits Clip-Mounting 
with Significant Heat Sink Benefits 

• HIGH OVERLOAD CAPABILITY 

An exclusive technique (U.S. Patent No. 
3,229,237) permits application of the vitre
ous enamel coating by molding instead of 
the conventional "dip" process. The 
dimensionally consistent and thicker coat
ing that results, guarantees a 1000 VAC 
inSUlation rating plus unparalleled capa
bility for withstanding very high tempera-
t h' h h ·d·t • . ures, Ig um, I y and ImmerSIOn in 
salt solution. 

These resistors are normally mounted 
by their axial leads. However, their con-
sistent form also permits mounting in 
clips with heat sink benefits up'·to 100%. 
Resistor markings are also Vitreous and 
will not burn off even under extreme 
overloads. Resistance tolerance is ±5%. 
Series 99 resistors ineet the requirements 
of. MfL-R-26 for "insulated" resistors. 

TYPE 994, COMMERCIAL, HIGH .STABILITY 
Standard Tolerance 3% • Tolerances to 0.25% Available 
Type 994 units fea.ture long term stability and the Series 99 
low temperature coefficient of resistance (T.C.). 
Stability: Type 994 resistors, on a 2000 hour, cyclic, load-life 
test (1112 hour on, 1f2 hour off) have less than ±2% bR. 
Standard Toleraacejor Type 994 resistors is ±3%. Tolerances 
to ±0.25% are available for resistance values III and above. 

Dimeasions (inches) Max. 
Rated Dia. Leads Typ. Resistance Wkg. 

Ohmite Watts Lgth. +.031 1112" Wt. Range Volts 
Style @25°C +.015 -.000 AWG (g's) (Ohms) RMS 

994-1A 1.5 .422' .125' 24 0.4 0.1-6650 
994-2A 2.25 .375 .188 20 0.8 0.1-6490 85 
994-3A 3.25 .547 .203 20 1.3 0.1-22,100 200 . 
994-5A 6.5 .922 .312 20 3.6 0.1-80,600 460 
994-5B 5 .938 .203 20 2.0 0.1-53,600 ·500. 
994-7A 9 1.218 .312 20 4.5 0.1-118,000 670 
994-10A 11 1.781 .312 20 6.9 0.1-187,000 1100 
994-1SA IS 2.00 .394 20 13.0 0.1-243,000 1100 

SERIES 88 MOLDED PRECISION POWER RESISTORS 

SEC. 4700 • RESISTORS, FIXED 

TYPE 995, COMMERCIAL POWER APPLICATIONS 
Standard tolerance for Type 995 units is ±5% for values I 
ohm and above; ±IO% for values below I ohm. For tolerances 
to ±0.25%, consult factory. 
Low temperature coefficient. 

5% TOLERANCE· CLOSER TOLERANCES AVAILABLE .. , 
Dimensions (inches) Max_ 

Rated Oia. Leads Typ. Resistance Wkg. 
Ohmite Watts Lgth. +'.031 1'12" Wt. Ranget Volts 
Style @25OC +.015 -.000 AWG* (g's) (Ohms) .. RMS 

995-IA 1.5 .422' .125' 24 0.4 0.1-6650 
995,2A 2.25 .375 .188 20 0.8 0.1-6490 85 
995-3A 3.25 .547 .203 20 1.3 0.1-22,100 190 
995-5A 6.5 .922 .312 20 3.6 0.HlO,600 460 
995-5B 5 .938 .203 20 2.0 0.1-53,600 500 
995-7A 9 1.218 .312 20 4.5 0.1-118,000 670 
995-1~~ 11 1.781 .312 20 6.9 0.1-187,000 1100 
995-15 IS 2.00 .394 20 13 0.1-243,000 1100 . Tolerance +.015, .005. t For tolerances closer than 1%, 

minimum value is I ohm. * AWG 20 = .032"; AWG 24·= .020". 

TYPE 991 FOR· MILITARY APPLICATIONS 

ru~~~~s!~e th:q~i~~W~~tsre~~ir~~~-:i~6;1 J:530;C ,,~a~n ~~~ ~~~ 
hour cyclic load-life test. The low TC of Series 99 units far 
surpasses the requirements of M I L-R-26E Standard resistance 
tolerance is ±5% for values I ohm and' above; ±IO% below 
I ohm; other tolerances can be supplied. 

RESISTORS FOR MIL-R-26E 
IIV" Cllar. Dimensions 

Rated Dia. Leads Typ. 
Ohmite MIL Watts Ohm Lgth. +.001 tV. Wt. 
Style Style @25°C Range' ±.015 -.000 AWG (g's) 

991- 3A RW69V 3 0.1-2K .547 .203 20 1.3 
991- SA RW67V 6.5 0.1-8.2K .922 .312 20 3.6 
991-IOA RW68V 11 0.1-20K 1.781 .312 20 6.9 
991-1SA RW56V 14 0.1-9.IK 2.00 .394 20 13.0 

, Max. values with .001 wire except .00175 for RWS6V only. 

FOR T.C. LESS THAN 0 ±10PPMI"C AND NONINDUCTIVE VERSIONS, CONSULT FACTORY. """"='='='~"'-; ~= 
STANDARD TOLERANCES TO .05% AVAILABLE FOR 

VALUES 1 OHM AND ABOVE TYPE 882 FOR COMMERCIAL POWER APPLICATIONS TYPE 884 HIGH STABILITY, 
This type intended for commercial power applications. These PRECISION-POWER TYPE Resistance Ranges' 
units derate to zero watts at 350°C ambient; T.C. = a Type .884 resistors (Riteohm 88) 
±IOppm/oC; insulation tested at 1000 VAC except 500 volts are classified as high stability, 
for I watt size. precision-power types. They are 

aged and conservatively rated 
for maximum long term sta
bility and exhibit superior char
acteristics despite relatively 
high operating temperature at 

STANDARD TOLERANCE +3%' CLOSER AVAILABLE , 
Nom. Dimensions Max. 
Rated L:th. Leads Typ. Wk:. 

Ohmite Watts +.020 Dia. 1'12" Wt. Ohms Range Volts 
Style 25°C -.010 +.02 AWG Grams Std. 3% Tol. RMS 
882-IA 1.5 0.417 0.105 24 0.3 0.10-10,700 --' 
882-IB 1.5 0.542 0.105 24 0.3 0:10-17,400 -
882-2 2.25 0.375 0.188 20 0.6 0.10-10,500 85 
882-3 3.25 0.542 0.230 20 1.3 0.10-34,800 200 
882-5 6.5 0.917 0.323 18 3.3 0.10-127,000 460 
882-7 9 1.22 0.323 18 4.3 0.10-187,000 670 
882-10 11 ta2 0.343 18 6.3 0.10-316,000 1100 
'Ohmlte's standard power tolerance IS 3% supplied at no 
extra charge over 5%"for values I ohm and higher; 10% 
for values below I ohm. Closer tolerances are available. 

TUBULAR VITREOUS ENAMELED RESISTORS 

rated wattage. . 
Type 884' units are available 

in t tolerances of 0.05% and 
derate to zero watts at 275°C 

r:;~i~r~n T'Pes;;l ifl~tlom<;.fd 
ucept 500 volts for 1 watt size. 
t For applications where maxi
mum stability is of primary im
portance as may be the case 
with close tolerance resistors, 
a derating of 50% is recom
mended. 

Dimensions Closer 
Than 

Nom. Leads 0.5% 
Rated Lgth. tV>" Typ. Tol. 

Ohmite Watts +.020 Dia. Long Wt. (Min. 
Style 25°C -.100 ±.O20 AWG (g's) Ohms) 

884-IA' I 0.417 0.105 24 0.3 0.499 
884-IB I 0.542 0.105 24 0.3 0.499 
884-2 2 0.375 0.188 20 0.6 0.499 
884-3' 3 0.542 0.230 20 1.3 0.499 
884-5' 5 0.917 0.323 18 3.3 0.499 
884-7 7 1.22 0.~23 18 4.3 0.499 
884-10' 10 1.82 0.343 18 6.3 0.499 

, Commercial eqUivalent of RW70. 
'·Commercial equivalent of RW79 except for size. 
, Commercial equivalent of RW74 
4 Commercial equivalent of RW78 except for size. 

0.5% 
Tal. & Max. Max. 

Greater Ohms Wkg. 
(Min. All Volts 
Ohms) Tols. RMS 

0.10 10,700 
0.10. 17,400 
0.10 IO,5OC 85 
0.10 34,800 200 
0.10 127,000 460 
0.10 187,000 670 
0.10 316,000 1100 

TYPE 200, BROWN DEVIL® 
"BROWN DEVIL" (Type 200) vitreous enameled, wire
wound resistors, have been an industry byword for small 
rugged power resistors. Compact, with surprising over
load capability. Five sizes are stocked in a broad selec
tion of values. 

TYPE 270, FIXED, RADIAL LUG 
Lug type resistors are wire-wound on high qual
ity ceramic cores, protected and insulated by Ohmite 

TYPE 210, "DIVIDOHM®" ADJUSTABLE 
"Oividohm"· resistors make ideal voltage dividers. Tapped 

Leads ReSistance 
Ohmlte Rated Dimensions 1'12" Raoge 
Code Watts Lgth. Dia. AWG (Ohms)' 

200-3AA-48 3 U. . 210 20 0.11 -10K 
200-5V_CA-48 5V_ >AI V_ 20 0.15 -20K 
200-80-48 8 I X. 18 0.034-25K 
200-120-48 12 1% H. 18 0.083-57K 
200-20H-48 20 2' ~. 18 0.14 -1I3K 

vitreous enamel. . 
Wire of finest alloy and largest practical size is 

used for each resistance. Original unoform close spac
ing of the turns maintained by anchoring effect of 
the vitreous enamel. Wire securely welded to ·the 
terminal lugs. Resistance tolerance: ±5% for values 
I ohm or higher; ±IO% below. I ohm. 

Wattage ratings are for use in free air. When 

~o~~~~~iC~~d~I~~~~ ~~~~~~ ~~tw~:reus~~c~\at~~reOfth~~ 
one-half wattage. rating. 

Core Resistann 
Ohmite Rated Dimensions Range Jt* ,- Watts Lgth. Dia. (Ohms) 

0.075-51.6K 270-120-57 12 13(_ X • 
270-25K-40 25· 2 U. 0.15-100K 
270-50K-40 50 4 U. 0.38-260K 

. 270-100M-4O lOa 61f2 :y- 0.23-10IK 
270-175P-46 175 81f2 IVa 0.13-10IK 
270-225P-46 225 101f2 IVa 0.17-129K 

"bleeders" are made by 
using one or more adjust
able lugs, as required. 
Also useful for obtaining 
odd resistance values. 

HDividohm" resistors 
are vitreous enameled 
resistors on which a narrow strip has been left uncovered 

,to expose a portion of each turn. Contact is made by 
an embossed ·contact on the adjustable lug. 

Resistance 
Ohmite Rated Core Dimensions Range 

Code Watts Lgtlr. Dia. (Ohms) 

210-120-57 12 13(_ X. 0.95- 30K 
210-25K-40 25 2 U. 0.24- 67K 
210-50K-40 50 4 U. 0.62-176K 
210-75K-40 75 6 U. 1.0 -284K 
210-IOOM-40 100 61f2 % 1.0 -104K 
210-175P-46 175 81f2 IVa ~.67-IOIK 
210-225P-46 225 101f2 IV. .86-129K 

TYPE 250 "THIN" RESISTORS FIXED , - Ohmlte '.'Thm" ReSistors are used where. space IS at a TYPE 260 "THIN" DIVIDOH.... ADJUSTABLE 
~remium. Wirewound on flat, oval shaped ceramic cores. i "'~-

Ohmite Rated Core Dimensions Rel~J::ce 
CQde Watts Lgth. W. Thk. fOhms} 

50-10TA-51S 10 % % V. 0:15 to'12.9K 
50-15TA-5IS IS I % V. 0.25 to 21.6K 
50-20TA-5IS 20 2 '¥e V. 0.64. to 56.IK 
5O-25TO-5IS 25 11f2 'X. V_ 0.14 to IS.OK 
50-30TE-57S 30 IV_ I V_ 0.093"10 10.8i< 
50-4OTE-57S 40 2 I V_ 0.22 to 25.0K 
50-55TE-57S 55 31f2 I V_ 0.92 to 36.5K 

Coated 'with Ohmite's exclusive vitreous enamel. 
Integral thru-core mounting brackets 

equal iz. h.at distribution and conduct 
heat directly to metal mounting surface. 
Reduce wattage rating 15% if mounted 
on non-metallic surface. 

Total height from bottom of bracket to 
Stack-mounted top of resistor: U." for. 10 thru 20 watts; 

"Thin" resistors 'Ji'," for 25 thru 55 watt size. 

WRITE FOR COMPLETE INFORMATION AND SPECIFICATIONS ON OHMITE RESISTORS 

Resistance 
Ohmite Rated Core Dimensions Raagl 

Code Watts Lgth. Wdth. Thk. (Ohms) 

260-15TA(T)-5IS IS I '¥e. Va 2.8 to 21.6K 
26D-20TA(T)-5IS 20 2 '¥e Va 7.2 to 56.IK 
260-30TE(B)-57S 30 IV_ I V_ 1.0 to 10.8K 
26.Q'~OH'c'Br&7U 
260-4OTE(B -57S 40 2 I V. 2.4 to 25.0K 260-40TE(B -57U 

~~~:~m~c!j~~ 55 31f2 I V. 10.0 to 36.5K 

OHMITE MFG_ COo, a NORTH AMERICAN PHILIPS company. ~635 HOWARD. STREET, SKOKIE, ILLINOIS 60076 • PHON.E (312) 675-2600 • TWX 910-223-0805 . 
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PASSIVE COMPONENTS / MATERIALS / HARDWARE 

,ELECTRONICS,' INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374--3311 • TWX 710-999-5511 

special temperature coefficient wire wound resistors 
• Applications include t(ansistor circuits, zener diode tem

perature compensation, temperature measuring devices. 

• Available in a range of temperature coefficients from 
-50 ppm/DC. to +6,000 ppm/DC. ' 

• Values range from 10 ohms to 5 megohms. 

• All available with axial or printed circuit leads. 

• All meet applicable paragraphs of MiI-R-930 

DIP NETWORKS---------1 
Available as ladder or summing networks, or any 
cohfiguration required. 

Depending upon application RCL utilizes wire
wound resistors, thin film reSiistors, ti:lick film 
resistors, chip resistors, or any combinations of 
the foregoing. 

Contact our Engineering Dept. for complete 
specifications. 

Special Temperature Coefficients 
available (see table below) 

COLD RANGE HEAT RANGE R FACTOR 
-55°C to +25°C to Multiply Max. 

+25°C + 105°C R ~y 
-50 -+-20 -50' - ±20 LOO 
-30 -+-10 -30 ±10 LOO 

-+-3 ±3 1.00 
- -+-5 ±5 LOO 

-+-10 ±10 LOO 
-+-20 ±20 1.00 

+95 ±20 +85 ±20 .BO 
+110 -+-10 +100 ±10 .BO 
+120 ±10 +110 ±10 .75 
+150 -+-30 +150 ±30 .B5 
+lBO +20 +180 ±20 .BO 
+2BO -+-30 +280 ±30 .25 
+3BO -+-40 +400 ±40 .70 
+700 ±200 +IJ~O ~200 _ .60 
+B50 -+-BO' +850 ±80 .60 
+ 1100 -+-100 + 1050 .± 100 .50 
+ 1250 -+-100 +1150 ±100 .50 
+1500 +200 ... +1450 ±200 .55 
+ 2600 -+-200 +2550 ±200 .50 
+ 3400 -+-300 +3600 ±300 .36 
+ 4000 -+-400 +4500 ±400 .10 
+ 5000 -+-300 +6000 ±300' .05 

Above T.e.'s refer to .001 minimum wire diameter. 
Some alloys available in sizes as low as .0007. 

R-CL printed circuit resistors ~r==--=== 
6. All welded construction. 
6. All resistor wire terminations are made at the 

top of the resistor rather than at the bottom. 
This does the following: 
a. protects the joints from damage when sub

merged in a solder bath. 
b. by placing these joints as far aWfjY as possi

ble from the solder bath" the body acts as a 
heat sink and thus these terminations 'are 
given additional protection. 

c. this design generally applies to values of 
2K'and above. 

6. Custom designs on special order. 
6. Different lead spacing can be furnished on 

request. 

RCL MIL.JI-93D Dia. Length Max. R. Max. R. 
Type Type (±.D25) (±.032) Using .001 Using.DOD& 

4060 RB-71 ~ ~6 lOOK 500K 

4P61 - ~ % 160K 800K 

4062 - ~ K6 160K 800K 

4063 - % % 185K 1 Meg. 

4064 - % K6 250K 1.3 Meg. 

4065 RB-70 % V2 301K 1.5 Meg. 

4066 - K6 % 450K " 2 Meg. 

4067 - K6 K6 600K 3 Meg. 

40p8 - K6 Vz 700K 3.5 Meg. 
- -Lead length 11,14" Minimum. Tmned. weldable leads. 

non·inductive winding 
Standard Lead 

Lead Spacing Diam. 
wattage (±/01D) (AWG) 

.250 .200 #22 

.250 .200 #22 

.250 .200 #22 

.333 .200 #20 

.333 .200 #20 

.333 .200 #20 

.400 .300 #20 

.400 .300 ,#20 

.400 .300 #20 
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SEC. 4700 • RESISTORS, FIXED 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J .. (Area Code 201) 374·9311 -TWX 710-999-5511 

0[]ffiO[]0Lf 
silicone coated axial 
. power wire-wound resistors 
General Specifications Available: 
o Standard· temperature coefficient: ±10 PPM/oC, (slightly 

higher for lower values) Additional TC's available from 
-50PPM/oC to +6000 PPM/oC. 

o Tolerance: ±1.0% is standard. Available to ±.01 %. 
o Wattage Range: 1/2 watts to 14 watts. 
o Resistance Values: from .01 ohms to 275K. Higher values 

available. 
o Coating: Silicone coating withstands moisture, salt, water 

immersion, and cleansing solutions. 

o Leads: Tinned copperweld is standard. Leads are weld" 
·able and solderable. 

o Dielectric Strength: 1000 VAC "V" block test. 

o Insulation Resistance: 5000 Megohms minimum at 100 
volts D.C. 

o Wide Temperature Range: From -'-65°C to +275°C (Char
acteristic U) or +350° (Characteristic V) 

·MIL ... "W~~E DIMENSIONS MAX. RESISTANCE 
RCL f~p\ 

MIL-R26 E LEAD 

POWER RATINGS: 
The RCL "T" Series has two power ratings. 
depending on operating temperature and 
stability requirements: 

·CHARACTERISTIC U: 27SoC maximum hot· 
spot temperature. 
CHARACTERISTIC V: 3S0oC maximum hoI· 
spot temperature. 
DERATING: . 
RCL Series "Y" resistors have an operating 
temperature range of - 6SoC to + 27SoC 
(Characteristic Ul. or to· +350oC (Charac· 
teristic V). 

!~.lll 
25 75 125 175 225 275 150 

AMBIENT TEMP.· DEG. CENTIGRADE 

Ultra-fast delivery 
for prototpyes and 
initial production needs. 

TYPE U V 
PhA .4 
Ph .75 
T·1A 1.0 1.25 
T·1A·70 RW-70 1.0 
T-1B 1.1 1.30 
T-1C 1.0 
T-2 1.5 
T·2A 3.0 3.75 
T·2A·69 RW·69 3.00 
T·2B 3.0 3.75 
T-2B-79 RW-79 3.0 
T-2C 3.0 3.25 
T·3 4.0 5.5 
T·5 5.0 6.5 
T·5·74 RW-74 5.0 
T·6 6.0 7.5 
T·6·67 RW-67 6.5 
T·7 7.0 9.00 
T·7A 7.0 9.00 
T·7A-55 RW-55' 7.00 
T·10 10.0 13.00 
T-10·78 RW-78 10.0 
T-10·68 RW-68 11.00 
T-lOA 10.5· 14.00 
T-1O-A-56 RW-56 14.00 . . 

Lead Length: 1'14" minImum. 

OIA. +.831* LEN. +.0$2" RCLMAX. MAX. DIAM. 

.078 .220 2.5K #24 

.078 .330 7.5K #24 

.093 .406 10K #24 

.094 .406 +.031 10K 3.16K #24 

.093 ~530 12K #24 
:093 .280 5K #24 
.156 .343 10K #20 
.187 .500 22K #20 

.188 +.063 .500 ±.063 22K .91K #20 
.188 .812 40K #20 
.187 .560 22K 10.5K #20 
.250 .500 40k #18 
.250 .625 45k #18 
.312 .875 91K #18 
.312 .875 95·1< 38.3K #18 
.312 1.000 95K #18 

.313 +.063 1.000 ±.094 95K 3.6K #20 
.312 1.185 lOOK #18 
.375 1.375 150K #18 

.469 +.094 1.375 ±.094 150K 9.1K #20 
.375 1.812 250K #18 
.375 1.780 260K 90.9K #18 

.344 ±.094 1.875 ~ :~rs 265K 8.2K #20 
.375 1.925 275K #18 

.469 +.094 2.000 +.094 275K 16K #20 
* Tolerance applies to all types unless otherwise indicated. 

BERYLLIUM OXIDE CORE WIRE-WOUND RESISTORS 
For maximum heat dissipation ... in smaller sizes. (All specifications same as above ••• Series1.) 

Rated Dimensions Lead Max. 

RCL MIL-R-
Wattage Diameter Length Diameter Resistance 

Type 2&E . U V ±.D32 ±.08mm ±.O62 ±1.& mm AWG mm MIL RCL 

B·1 RW·81 1 - .085 ±.020 2.2 ±0.5 .250±.032 6.4±0.8 #24 0.5 .649K 3.4K 

B-2 - 1.5 2 .078 2 .312 7.9 #24 0.5 - 7.5K 

B'3 RW·80 2 - .094 2.4 .406 ±.032 10.3 ±0.8 #24 0.5 3.16K ·10.OK 

B-5 - 4 5 .188 4.8 .562 14.3 #20 0.8 - 25K 

NON-INDUCTIVE WINDING AVAILABLE 
FOR SERIES "T" DR "B" 

B-SA - 4.5 6.5 .188 4.8 .812· 20.6 #20 0.8 -. 42K o . For non·inductive winding add prefix "N". 
8·5C - 5 7 .218 5.5 .500 12.7 #18 1 - 32K 

B·6 - 6 8 .250 6.4 .625 15.9 #18 1 - 50K 

1. Divide maximum resistance values by two. 
2. Multiply maximum working voltage by .707. 

B·10 - 7 10 .312 7.9 .875 22.2 #18 1 - 95K 

B·12 - 10 12 .312 7.9 1.218 31 #18 1 - 154K 

8-15 - 15 18 ;375 9.5 1.780 45.2 #18 1 - 273K . . 
Lead length 11/4" (32mm) Monlmum . 

eem/1971 See YELLOW SECTION for L.Dcal Offices, Phones 2871. 



. PASSIVE COMPONENTS 1 MATERIALS 1 HARDWARE 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvingto[l, N. J. (Area Code 201) 374-3311 • TWX 710-999-5511 

subminiature axial lead resistors 
These extremely small, encapsulated resistors meet and exceed the specifications of MIL-R-930. Special 
RCL techniques also allow the production of custom sizes at minimal cost to the customer. 
Tolerances available: from±1.0% to ±O.OOI %. 
Temperature coefficient: Standard is ±IO PPM/cC. 
Temperature coefficients available as low as ±2 PPM/cC. 

Dia. Length Lead Diam. 
RCL Inches Inches Max. Max. Max. Res. Max. Res. Non· ILength 

Type (:!::)(.J (:!::~2) Watts Volts .001 Wire .0005 Wire inductive 2" :!::1/B/') 

7001 .100 .200 0.05 75 10K lOOK No #26AWG 

7003 .100 .260 0.05 100 10K 150K No #24AWG 

7004 .100 .300 0.05 100 10K 250K Yes #24AWG 

·7005 1/8 1/4 o.r 100 10K 300K Yes #22AWG 

7006 1/,8 5/16 0.1 100 16K 350K Yes #22AWG 

7007 3/16 3/8 0.125 200 ~OK 700K Yes #22AWG 

·7008 1/4 1/4 0.150 100 lOOK· 1 Meg. Yes #20AWG 

7009 1/4 11/32 0.25 '200 127K 1.4 Meg. Yes #22AWG 

1010 1/4 1/2- 0.33 400 2.26K 3 Meg. Yes #20AWG 

MaXImum wattage ratIng IS at 25° C through 125° C 

com,m,ercial/industrial applications 
RCL .Economy line -low cost, precision wire wound resistors for test equipment, instruments, industrial controls, com· 
munications equipment. All the benefits of wire wounds -low T.C., high stability, close tolerance. 
• Price competitive with comparable • High temperature epoxy coating . • Molded·in leads for structural 

metal film resistors· provides moisture protection strength 
• Standard T C - +10 PPM/oC • Lead Length: 1%" minimum • Tolerance Available: ±1.%,0.5%, 

.. - - • Wattage niti~g at 60°C ambient; 0.25%, 0.1 % 
• Speoial T.C.'s available on request derated to zero at 105°C • Non·inductive winding available on 

(see page ) • Low noise special order . 

M ... Res. 
Style Wattaga· MIn. .5% .25% Dla::f::~1<1 BobbIn Lead 

Number Rating Res. 1% • 1% Length ... x • Dlam. AWG 
E·10 .1 0.1 ohm 10K 6K JI, % #22 
E·20 .25 0.1 ohm 20K 13K JI. % #20 
E·30 .5 0.1 ohm 40K 25K If. % #20 

axial lead encapsulated resistors-
lead length: 2" ± 1 /8" #20 AWG, 

MILITARY SPECIFICATIONS 
• These standard sizes meet the physical dimensions of MIL-R-93D. 
• Test data and approval information avaiiable. 
• All RCL types meet and exceed the electrical and environmental characteristics of 

this specification. INDUSTRY'S BEST DELIVERY 
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SEC. 4700 • RESISTORS, FIXED 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374·S311 • TWX 710·999·5511 

aluminum housed precision power resistors 

L DIA 

r-------~~--~I , 
~~- E B 

t4+=-=-:=-=~-===-' -~ 
TYPE A B C D E F G H L MIL·Type 

Tol. ±.005 ±.005 ±.032 ±.062 ±.015 ±.015 ±.015 ±.01O ±.005 -
AL·5 .445 .490 .600 1.125 

AL·I0 .562 .625 . 750 1.375 

AL·25 .750 .780 1.060 1.940 

AL·50 1.562 .845 1.970 2.780 

FEATURES 
• Tolerance: Available from ±3% to ±.01 %. 
• Standard T.C.: ±10 PPM/DC. Lower T.C.is are 

available. . 
• All popular types, 5 watts through 50 watts 
• Molded and welded construction 
• Screw mounts on chassis· 
• Exceptionally high stability at all conventional 

power ratings 
• Utilizes heat-sink effect of chassis 
• Clearly marked on top surface of housing for ease 

of identification after mounting 
Q Exceeds MIL-R-18546D 
• Complete protection against environment 

NON INDUCTIVE STYLES: (Series "AL" and "ALB"l 
The same physical and electrical specifications 
are available with non·inductive winding. They 
are identified by adding the letter N after the 
AL identification. 

.. 335 .645 .321 .065 .094 RE·60 

.420 . .795 .400 .074 .094 RE·65 

.530 1.075 .560 .087 .125 RE·70 

.615 1.135 .615 .087 .125 RE-75 

POWER RATI NG" 
(WATTS) MAX. MAX. 

MIL·R·18546D RESISTANCE WORKING WT. 
RCL TYPE TYPE RCL MIL RANGES (OHMS) VOLTAGE GRAMS 

AL·5 RE·60G 7.5 5 .01 to 24.5K 160 3 

AL·I0 RE·65G 12.5 10 .01 to 47.1K 265 6 

AL·25 RE·70G 25 20 .01 to 95.2K 550 14 

AL·50 RE·75G 50 30 .01 to. 273K 1250 29 
" Rating based on chaSSIS mounting. 

BERYLLIUM OXIDE CORES 
FOR GREATER HEAT DISSIPATION 

POWER RATING" 
(WATTS) MAX. MAX. 

M I L·R.18546D . RESISTANCE WORKING WT. 
RCL TYPE TYPE RCL MIL RANGES (OHMS) VOLTAGE GRAMS 

ALB·5 . RE~60 15 5 .01 to 24.5K 220 3 

ALB·I0 RE·65 20 10 .01 to 47.1K 340 6 

ALB·25 RE·70 35 20 .01 to 95.2K 650 14 

ALB·50 RE·75 50 30 .01 to 273K 1400 29 
" Rating based on chassis mounting. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2873 



Resisliance Ppoduclis Co. 
CARBON & METAL ~ 

914 SOUTH 13TH STREET 
HARRISBURG, PA 17104 

PHONE 717-236·5081 

OXIDE FILM RESISTORS -~® • 
TWX = 510 650-4920 

The following charts list the specifications for. more than 150 standllrd 
and precision carbon film resistors. For special values or configurations, 
consult the factory. . 

Radial 
Lugs 

BBF 
BBM 
BBR 
BBV 
BFQ 
BFT 

BFW 

BAEW 

Axial BAKW 

5 

4 

10 

.5 

3500 

7500 

15000 

30000 

15000 

25000 

40000 

10 K 

10 K 

20 K 

40 K 

20 K 

40 K 

70 K 

lOG 

25 G 

25 G 

25G 

25G 

25G 

25G 6% 

NA NA 

Wire' J:5BFW 

2500 

5000 

3500 

7500 

15000 

10 K 

20 K 

10K 

10 K 

20 K 

IG 

2G 

lOG 

25 G 

26 G 

'h 
1% 
I 

P,4 

NA Nil 
Leads BBMW 

BBRW 

DJU 

DPW 

Radial OpX 
Sands OVY 

Ferrule 
Ends 

Radial 
Lugs 

Axial 
Wire 
Leads 

Axial 
Wire 
Leads 

DZW 

DZZ 

DPW·I 

OPX·I 

OVY·I 

DZW·I 

DZZ·I 

EBM 
EBR 
EBV 

EFQ 
EFT 
EFW 

EilEW 
EAKW 

EBFW 
EBMW 
EBRW 

EJU 

EPW 

Radial EPX 
Sands EVY 

Ends 

EZW 
EZZ 

EPW·I 

EPX·l 

EVY·I 

EZW·I 

EZZ·I 

10 25 KV 

20 35 KV 

30 65 KV 

60 90 KV 

35 40 KV 

100 125 KV 

20 

30 

60 

35 

100 

.5 

16 

35 KV 

65 KV 

90KV 

40KV 

125 KV 

3500 

7500 

15000 

30000 

15000 

25000 

40000 

2500 

5000 

3500 

7500 

15000 

25 KV 

35 KV 

24 65 KV 

48 90 KV 

28 40 KV 

80 125 KV 

16 

24 

48 

35 KV 

65 KV 

90 KV 

28 40 KV 

80 125 KV 

50 K 

100 K 

200 K 

400 K 

300 K 

700 K 

lOOK 

200 K 

400 K 

300 K 

700 K 

10 K 

10 K 

20 K 

40 K 

20K 

40 K 

70 K 

10 K 

20 K 

10 K 

101\ 

20 K 

50 K 

100 K 

20D.K 

400 K 

300 K 

700 K 

lOOK 

290 K 

400 K· 

300 K 

700 K 

10QG 4% 
100 G 6112 1 % 0:.. l;' 

lOOG 10% lYe ~,,, 3/4 

IODG 14 1/.. 1'12'" 1% 

IODG 6Y2 2"· 1'1, 

lOOG 18% 2" 1". 
lOOG 

100G 

100·G 

100G 

100G 

IG 

IG 

1 G 

1 G 

1 G 

1 G 

1 G 

1 G 

1G 

I G 

I G 

I G 

I G· 

I G 

I G 

I G 

I G 

I G 

IG 

I G 

I G 

5'h 
2% 

4 

6% 

71~1' 

1%·' 
".1%·· 
2" 
2" 

1111f. 1% 

151!1. 1% 

1 G 71'i", 2J{, 

I G 1911,", 2Jf. 

Nil 

NA 

Nil 

Nil 

N!\ 

All dimensional tolerances ±"' .. or 1 % 'whichever is greater. 

Nil 

''', 
% 
I%. 

1\0 

I%. 

NA 

NA 

Nil 

Nil 

''', 
,~, 

I\. 

1\" 
I%. 

A 

B 

c 

o 

G 

H 

C Unless otherwise specified all type 8 resistors are normally supplied sleeved with a .015 wall clear 
vinyl sleevinll which increases the diameter. shown by .03. 
Order resistors without sleeving if units are to be operated near maximum limits. at elevated am
bient. or in an coolant. 

•• 51eeying available on request. Increase dia. shown by .08. 

(Vol. 3) eem/1971 



Radial 
Lugs 

Axial 
Wire 
Leads 

Radial 
Lugs 

SEC. 4700 • RESISTORS, FIXED 

RBSislisRCB Ppoduclis CO. 
914 SOUTH 13TH STREET • 

PHONE 717-236-5081 

MILITARY OR COMMERCIAL RESISTORS 

BP·2 

BP-4 
Bp·6 

Bp·8 

Bp·IO 

Bp·12 

BP·20 

BP·IW 

BP·2W 
Bp·4W 

Bp·6W 

EBp·2 

EBp·4 

EBP·6 
EBp·8 

EBP·9 

EBp·IO 

EBP·16 

8 

10 

12 

20 

2 

4 

10 

16 

10KV 

15 KV 

30 KV 

30KV 

60KV 

50 KV 
80 KV 

5 KV 

10 KV 

15 KV 

30 KV 

10 KV 

IS KV 

30 KV 

30 KV 

60KV 

50KV 

80 KV 

20G 

50G 

50G 

50G 

50G 

50G 

50G 

2G 

20 G 

50G 

50G 

2G 

2G 

2G 

2G 

2G 
2G 

2G 

5G 

lOG 
lOG 

lOG 

lOG 

lOG 

lOG 

I G 
5G 

lOG 

lOG 

500M 

50'0 M 

500M 

500 M 

500M 

500 M 

500M 

3% 

11 

8 
13 

3% 
6 

11 

8 

13 

A 

B 

HARRISBURG, PENNSYLVANIA 17104 
• TWX =510 650-4920 

HIGH FREQUENCY RESISTORS 

FBR 

FBV 

FFQ 

FFT 
FFW 

FAEW 

FAKW 

FBFW 

FBMW 

FBRW 

GJU 

GPW 
Radial GZW 
Bands GPX 

GVY 

GZZ 

5 

4 
6 

10 

10 

20 

35 

30 

60 

100 

Gpw·l' 20 

35 

30 

60 

2000 

3700 

1500 

2800 

4500 

400 

BOO 

500 

1000 

2000 

3000 ' 

4000 

4500 

7000 

10000 

12500 

4000 

4500 

7000 

10000 

25 

35 

60 

20 

25 

40 

20 

25 

20 

25 

35 

20 

20 

20 

30 

35 

30 

20 

20 

30 

35 

50M 

100M 

100 M 

·50M 

75M 

100 M 

20M 

40M 

25M 

50M 

100M 

50 M 4% 
50 M 6% 

35 M 61/, 

100 M 10% 

100 M 14% 

100 M 18% 

'A 
'A 
lI, 
lI, 
lI, 

'A 
1110 

1110 

1% 

2 

50M 7% 1110 

35M 7% 
100 M ll 1J.i', IMs 

100 M 15'X, 

NA 

NA 

NA 

NA 

NA 

NA 

'I(, 
I", 
'lI, 
I", 

I", 

A 

B 

C 

D 

1---+-EB"-P-'I-W-+--+--5-K-V-I--I-G-+I-0-0-M--+--I-'h-l--lI-.+--I Radial 

~BP.2W 10 KV 2 G 500 M 2 W. Lugs 

HBM 

HBR 

HBY 

HFQ 

HFT 

HFW 

7500 

15000 

30000 

15000 

25000 

40000 

1M 

1M 

1M 

1M 

1M 
1M 

SOT 

lOOT 

lOOT 

lOOT 

lOOT 
lOOT 

1304 
3 

5'h 
2% 

4 

6% 

"A 
Axial 
Wire 
Leads 

Rctdial 
Lug,. 

Axial 
Wire 
Leads 

eem/1971 

EBP·4W IS KV 2 G 500 M 3% W, 
EBP·6W 30 KV 2 G 500 M 6 W, 

HP-2 

HP-4 

HP·6 

HP-8 

HP'I~ 
"I;P:{2 

HP·20 

Hp·IW 
Hp·2W 

Hp·4W 

Hp·6W 

6 

8 
10 

12 

20 

4 

6 

10 KV 

IS KV 

30KV 

30 KV 

60 KY 

50 KV 
80 KV 

5,KV 

10 KY 

IS KV 

30 KV 

IOOG 

100G 

toOG 

100G 

100G 

lO,OG 

100G 

100G 

100G 

100G 

100G 

25 G 

25 G 

25G 

25G 

25 G 
25 G 

25 G 

25 G 

25 G 

25G 

,25G 

3% 
6 

11 

8' 
13 

G 

A 

B 

4 

6 
10 

HACW .25 

HADW .5 

HAEW .5 

Axial HAKW 
Wire HBFW 
Leads HBMW 

HBRW 

1000 

5000 

2500 

5000 

3500 

7500 

15000 

10 M 

10M 

1M 

1M 

1M 

1M 

1M 

lOG 

lOG 

IT 

5T 

25T 

SOT 

lOOT 

W. 0.10 
I 0,10 

'A 
ISh 
I 

l'A 

B 

... Values up to 10 Gigaohms are provided with .015 plastic sleeves, increasing o,,!!rall di~meter ~Y .03 
inch. Resistors of greater than 10 G, and Types HACW. HADW, are provided with special coating to 
minimize effects of handline: and humidity, no change in diameter. 

See YELLOW SECTION for Local Offices, Phones 2875 



WaHs· Min. Max. 
Free Air Core-L Ohms Ohms Mounting C 

30 1lA 0.1 10K Single 2Ve 
Stack 2V2 

40 2 0.2 30K Single 2% 
Stack· 3V4 

55 3V2 0.3 60K Single 4% 
Stack 4~ 

65 4~ 0.4 85K Single 5% 
Stack 6 

75 6 0.5 lOOK Single 6re 
Stack 71/4 

Construction similar to above large size resistors •. 
WATTS' 
Free Air 

10 
15 
20 

Min. Ohms 
1.0 
1:0 
1.0 

Max. Ohms 
15 K 
25 K 
50 K 

M 
1~ 
2 
21/2 
2~ 
4 
4V4 
5% 
5V2 
6V2 
6~ 

Available with adjustable tap bands or with tapped 
windings. 

NON·INDUCTIVE RESISTORS: for high frequency power 
circuits. Available in all fixed·lug types, 10 watts and 
larger. Standard tolerances: ±10%. 

RESISTANCE TOLERANCES: Standard: ±5%, 1.0 ohm 
and over. Special: down to ±1% . 

. Write for Complete Catalog 



1/2 WATT +.015 '~.008 
±.125 -.025 ±.125 -.000 r 1.500 1 ,.375 1 1.5001 l r·140 

I j j mJ I E:t.002* 
.031 I 

1 WATT .... 015 +.009 
±.125 -.030 ±.125 -.000 1 1.500 ---+1- .562--+--1.500 ~ 1.219,. 

I ! I 11mlm \ L-J 1+1 
~02Y 

±.125 ~:g~g .040 +.003 

1 1
.
50,° --+1- .688 1=1 ==r:::J+,.5,'~ [±.002! J¥~o~~ 

2 WATT 

b~: WJIII I ; 
STANDARD VALUES 

FOR MODERN CIRCUITRY 

10 10 10 

15 

22 

33 

47 

68 

11 
12 12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

13 

15 
16 
18 
20 

22 
24 
27 
30 

33 
36 
39 
43 

47 
51 
56 
62 

68 
75 
82 
91 

.045 

SPECIFICATION 

MIL-R-3900B 

MIL-R-39008 

MIL-R-39008 

MIL-R-39008 

RS-l72A 

SEC. 4700 • RESISTORS, FIXED 

FIXED COMPOSITION 
RESISTORS 

Stackpole Resisto~s offer superior performance in terms of 
load life, moisture resistance, shelf life, and other important 
characteristics. Available in 1f4, 112, 1 and 2 watt insulated 
types in resistance values with 5%, 10% and 20% tolerances 
as shown below. 

EASIEST SOLDERING 
Soldering is assured thanks to an exclusive extra solder coat
ing applied after the usual tin dipping. Leads of Stackpole 
Resistors solder readily by any method - dip or iron - stay 
tarnish-free even after months in storage. And, their baked-on 
color codes resist solvent scrubbing operations ... ,maintain 
uniform, attractive appearance. 

MILITARY APPROVED 
Resistors approved to MIL-R-39008 have failure rates ex
pressed as percentages per 1000 hours based on load life 
data generated at 50 percent full load operation and an ambi
ent temperature of 70°C. The failure rates are established at 
a 60 percent confidence level on the basis of the life test. 
All Stackpole Resistors are qualified to the R level of MIL-R-
39008 which corresponds to a failure rate of 0.01 percent 
per 1000 hours. 

MILITARY 
MAX. MAX. 

POWER RESISTANCE OPERATING 
IDENTIFICATION RATING RANGE' VOLTAGE 

RCR07 1f4w 10 ohms to 250 v 
1 megohm 

RCR 20 V2 W 10 ohms to 350 v 
22 megohms 

RCR32 1 W 10 ohms to 500 v 
22 megohms 

RC42 2 W 10 ohms to 500 v 
22 megohms 

COMMERCIAL 

RC20 V2 W 2.7 ohms to 350 v 
22 megohms 

Table gives basic numbers for standard val
ues. All values are decade multiples of these 
numbers. Example: 82 x 1000 = 82000 Ohms. 

Resistance values above or below those indicated 'are available upon request. 

~t3>STAaKPOlE ' 
® CARBON COMPANY 

ELECTRONIC COMPONENTS Diy., KANE, PA. 16735 
PHONE (814) 837-7000'. TWX (510) 695-8404 

RESISTORS AVAILABLE THROUGH LEADING INDUSTRIAL ELECTRONIC PARTS DISTRIBUTORS 

eem/1971 .' See YELLOW SECTION for Local Offices; Phones 2877 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

SAGE ELECTRONICS CORPORATION 

TYPE M 

TYPE C CLIPPER TYPE S, NS SILICONE 
METAL SHEATHED COATED POWER RESISTORS 

RESISTORS Meet or exceed MIL-R-26D requirements_ 
Similar in all respects to N designates non-inductive_ Type S. fully insulated plus 
addition of metal sleeve for 

Nominal Size Standard Range • .n heat sink mounting in 
spring clip holders. STYLE Rating Lead Regular Non-

Walts Length Dia. Dia. Winding Inductive* 

STYLE 
Rating I:·· 1005 1 .400 .094 .020 8400 3000 Walts 

2005 2 .400 .125 .020 11000 3900 
Full 3005 3 .400 .187 .020 15000 5300 
heat 
sink 2505 .5 .250 .078 .020 3800 1350 

rating 
5005 .8 .312 .078 .020 5000 1750 

7505 1 .531 .094 .020 12000 4200 

10005 1 .406 .094 .020 8400 3000 

11005 2 .500 .125 .032 15000 5500 

11505 2 .687 .125 .032 25500 9000 

2200C 6 ........ 12005 3 .500 .187 :032 20000 7000 

12305 3 .500 .219 .040 20000 7000 

12405 3 .562 .187 .032 24000 8400 

2250C 6 -+ 12505 3 .812 .187 .032 40000 14000 

13005 3 .625 .250 .040 30000 10500 

2400C 7 -+ 1400S 4 .750 .250 .040 42000 15000 

15005 5 .875 .312 .040 71000 25000 

2550C 11 ........ 15505 5 1.000 .312 .040 88000 31000 

2600C 14 ~ 16005 7 1.219 .312 .040 114000 40000 

2650C 16 -+ 16505 8 1.375 .375 .040 170000 60000 

17005 10 1.781 .375 .040 230000 80000 

2750C 20 -+ 17505 10 1.937 .375 .040 257000 90000 

19005 10 1.375 .431 .040 210000 73000 

19505 11 1.937 .431 .040 314000 110000 

'S styles only 

TYPE S CONSTRUCTION 
Showing ceramic core, spaced single layer winding welded 

to monel cap, and multiple layer Impervohm(e> coating. 

, .\:., 
,": ,;.<" , 

SAGE SILICOHM® fixed wirewound units -are 

not ordinary power resistors. They provide re

markable miniaturization vs rer:uired wattage 

performance. Sage has pioneered the area of 
power handling capacity combined with preci
sion and stability features ordinarily associated 

with MIL-R-93 and like resistors. 

One watt 250S8 actual size. 

MINIATURE TYPE S 
"CORDWOOD" SERIES 

1, 2, 3 watt .4 inch body length 

For complete specifications request Catalog R·66 

2878 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 4700 • RESISTORS, FIXED 

INDUSTRY'S FINEST RESISTORS ... Commercial, Military, High Reliability 

TYPE M 
METAL CLAD 
CHASSIS MOUNT 
RESISTORS 

TYPE M CONSTRUCTION 

Aluminum housed resistors for heat sink 
mounting. Meet or exceed requirements' 
of MIL·R·18546D. Dielectric strBngth to 
2500 volts rms. 

STYlE Rating 
Watts 

A 8 

Max. Resistance .n 
RBgular Non-
Winding Induct. 

All dimensions arB inches nominal. Com
plete·specifications available on request. 

3105M 

3010M 

8 .444 

14 .562 

.490 24,000 8,400 

.625 30,000 10,500 

3225M 25 .719 .781 71,000 25,000 --A~ .r--r-- = 
~i) ~ 

EXAMPLE: 

MIL 
STYLE 

RW55V 
RW56V 
RW67V 
RW68V 
RW69V 

EXAMPLE: 
RW70 
_1'_ 

Body 
Style 

MIL 
STYLE 

RW70U 
RW74U 
RW78U 
RW79U 

RW80U 
RW81U 

3550M 50 1.562 .844 230,000 80,000 

MIL-R-26D TYPE DESIGNATIONS 

RW69 
_1'_ 
Body 
Style 

V 
l' 

Characteristic, 
V only 

(350°C max.) 

471 
l' 

Nominal 'resistance, n. Two significant digits 
plus third indicating number of zeros. Below 
10nR = decimal and last digit is significant. 

TOLERANCE: ,,5% for values In and up; ± 10% below In· 
TC: =260 ppm/oC 20n and up; 400 ppm/oC below 20n. 

SAGE 
STYLE 

19005 
19505 

15505 
17005 
12005 

U 
t 

Characteristic. 
. U only 
(275°C max.) 

MIL DEFINED OHMIC RANGE 
WATIS (Single layer wound .00175 min. wire dia.) 

7 
14 

6.5 
11 

3 

. 1-5100 

.1-9100 

. 1-3600 

.1-8200 

.1-910 

49R9 
l' 

Nominal resistance, n. Three signifi· 
cant digits plus fourth indicating num· 
ber of zeros. Below 10C!lR decimal 
and following digits are significant. 

F 
l' 

Tolerance ±% 
B ~ .1% 
0" .5% 
f ~ 1.0% 

TC: :,:30 ppm/oC IOn and above 

SAGE 
STYLE 

10005 
15005 
17005 
12405 

100058 
25058 

'·50 ppm/oC In to IOn 
:<-90 ppm/oC below l\l 

MIL VOLTAGE 
WATIS Max. 

1 --
5 300 

10 720 
3 135 

2 --
1 25 

DEFINED OHMIC RANGE 

Mm. 
Ma'. for .001" Max. for .OOOS" 

wire (Navy) wire (all other) 

.1 1210 3160 

.1 12100 3830Q 

.1 40200 90900 

.1 3570 10500 

.1 1240 3160 

.1 649 --

TYPE MB HIGH WATTAGE 
BERYLLIUM OXIDE CORE5 

15 6 

3010 ~~B 20 8 

3225 ~~B 35 14 

3550~~B 50 20 

Mil suffix designates regular single layer wind, 
NMB non-inductive wind. 

MIL-R·18546D TYPE DESIGNATIONS 

Example:· 
RE65 . G 

-'- , 
SIyle Characteristic. 

275°C Max. 
G for regular in· 
ductive winding 
N for non·induc-

tive winding 

IDOl , 
Nominal resistance. 0. ± 1 % only. 
Three significant digits plus fourth 
indicating number of zeros. Below 
lOOn R = decimal ar:'d following 
digits are significant. 

T.C. :!:30 ppml'C 2000!l and above 
:!:50 ppml'C under 2000!l 

MIL SAGE MIL DEFIN!D OHMIC RANGE 
STYLE STYLE WATTS Min . Max. (.001 wire) 

RE60G 3105M 5 .1 3320 

RE60N 3105NM 5 . 1.0 1650 

RE65G 3010M 10 .1 5620 

RE65N 3010NM. 10 1.0 2800 

RE70G 3225M 20 .1 12100 

RE70N 3225NM 20 1.0 6040 

RE75G 3550M 30 .. 1 39200 

RE75N 3550NM 30 1.0 19600 

SAGE ELECTRONICS CORPORATION 

Box 3926 • Rochester. N. Y. 14610 / Phone: Rochester-Area 716-586-8010 
eem/1971 See YELLOW SECTION. for Local Offices, Phones 2879 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

iF:. 
'1;;;/11111///111 

sftallcross 
A CUTLER-HAMMER COMPANY j 

CONTROL SELMA, NORTH CAROLINA 27576 / TELEPHONE: (910) 965-2341 / TWX: 510-920-0740 

PRECISION RESISTORS 

HR SERIES (RBR STYLES WHICH MEET OR EXCEED MIL-R-39005) 

12 .250 .250 1.0 22 .100 .200 150 .3 
32 .359 .265 1.0 22 .125 .250 150 1.0 
42 .375 .375 1.0 20 .250 .500 300 2.5 

• 52 .500 .250 1.0 22 .250 .500 300 1.0 
62 .375 .250 1.0 22 .125 .250 300 1.0 
72 .500 .375 1.0 20 .330 .660 300 3.0 

• 82 RBR7147 .312 .250 1.0 22 .125 .250 300 .3 
92 .750 .375 1.0 20 .500 1.0 600 4.5 

-10 RBR56' 7 .343 .250 1.5 20 .125 .250 200 1.0 
11 RBR75 .295 .250 1.5 22 .125 .250 150 .3 

·12 RBR55'7 .500 .250 1.5 20 .150 .300 300 1.0 
13 .625 .250 1.5 20 .200 .400 500 1.5 

·14 RBR54'" .750 .250 1.5 20 .250 .500 300 2.0 
16 1.0 .250 1.5 20 .500 1.0 750 3.0 
19 RBR76 .812 .312 1.5 20 .500 1.0 300 3.5 

·20 .250 .187 1.5 22 .100 .200 150 .3 
.21 .375 .187 1.5 22· .125 .250 300 .3 
·22 RBR74 .500 .187 1.5 22 .150 .300 300 .3 

23 .625 .187 1.5 22 .175 .350 600 1.0 
26 1.0 . 187 1.5 22 . .250 .500 1000 1.5 

· 30 .343 .375 1.5 20 .125 .250 300 2.0 
·32 .500 .375 1.5 20 .250 .500 300 3.5 
·34 RBR53' 7 .750 .375 1.5 20 .330 . 660 500 4.5 
.36 RBR52'.7 1.0 .375 1.5 20 .500 1.0 750 6.0 

38 1.50 .375 1.5 20 .750 1.5 1000 7.5 
39 2.00 .375 1.5 20 1.250 2.5 1200 10.0 
40 .500 .160 1.5 22 .100 .200 300 .3 

.41 .250 .125 1.5 22 .050 .100 100 .2 

.42 .375 .125 1.5 22 .065 .125 200 .2 
43 .500 .125 1.5 22 .075 .150 200 .3 
47 .187 .100 1.5 24 .025 .050 75 .1 

·48 .312 .100 1.5 24 .030 .060 100 .1 
49 .437 .100 1.5 24 .040 .075 100 .2 
52 .500 .500 1.5 20 .330 .660 300 5.5 
54 .750 .500 1.5 20 .500 1.0 500 7.0 

·56 RBR57 1.0 .500 1.5 20 .750 1.5 750 8.5 
58 1:5 .500 1.5 20 1.0 2.0 1000 11.5 
59 2.0 .500 1.5 20 1.250 2.5 1200 12.5 

.68 .250 .085 1.5 24 .020 .040 100 .1 
69 .375 .085 1.5 24 .025 .050 100 .1 

• Standard Style 

500 
500K 
300 K 
600K 
150 K 
1.0 Meg. 

350 K 
250 K 
525 K 
800 K 
850K 
1.25 Meg. 

5.0 Meg. 
125 K 
200 K 
300 K 
400K 
500 K 
1.0 Meg. 
1.5 Meg. 
2.0 Meg • 
2.5 Meg. 
3.5 Meg. 
4.0 Meg. 
500 K 
125 K 
200 K 
300 K 

50 K 
100 K 
150 K 
2.0 Meg. 
3.0 Meg. 
4.0 Meg. 
5.0 Meg. 

10.0 Meg. 
50K 

100 K 

1 Commerciill ratings may be applied at 125°C provided 1'75°C max. operating 'Avaihible in failure rate levels M, P and R both tightened and standard /l.R's. 
temperature is permissible. 'Available in failure rate levels M and P, both til!.htened and standard /l.R's. 

2 Printed Circuit Style 7 M I L·R·39005 approved. 
Standard grid spacing .200". 

VA & SP SERIES (RB STYLES WHICH MEET OR EXCEED MIL-R-93) 

.104 

·11 .250 1.5 
.124 RB55 .250 1.5 20 1.0 

13 .250 1.5 20 500 1.5 800 K 
.144 RB54 .250 1.5 20 .250 300 2.0 850 K 

16 .250 1.5 20 .500 750 3.0 1.25 Meg. 
19 .. 312 1.5 20 .500 300 3.5 5.0 Meg. 
30 .375 1.5 20 .125 300 2.0 1.0 Meg . 

·32 • 375 1.5 20 .250 300 3.5 1.5 Meg. 
.344 RB53 .375 1.5 20 .330 500 4.5 2.0 Meg. 
'364 RB52 .375 1.5 20 .500 750 6.0 2.5 Meg. 
38 .375 1.5 20 .750 1000 7.5 3.5 Meg. 
39 .375 1.5 20 1.250 1200 10.0 4.0 Meg. 
52 .500 1.5 20 .330 300 5.0 2.0 Meg. 

·54 .500 1.5 20 .500 500 7.0 3.0 Meg. 
• 564 RB57 .500 1.5 20 .750 750 8.5 4.0 Meg . 
'58' RB58. .500 1.5 20 1.0 1000 11.5 5.0 Meg. 
'594 RB59 .500 1.5 20 1.250 1200 12.5 10.0 Meg. 

SP Style 
·20 .250 . .187 1.5 22 .100 150 .3 125 K 
·21 .375 .187 1:5 22 .125 .250 300 .3 200 K 
·22 .500 .187 1.5 22 .150 .300 300 .3 300 K 
23 .625 .187 1.5 22 .175 .350 600 1.0 400 K 
26 1.0 .187 1.5 22 .250 .500 1000 1.5 500 K 
40 .500 .160 . 1.5 22 .100 .200 300 .3 500 K 

'41 .250 .125 1.5 22 .050 .100 100 .2 125 K 
.42 .375 .125 1.5 22 .065 .125 200 .2 '200 K 
·43 .500 .125 1.5 22 .075 .150 200 .3 300 K 
47 .187 .100 1.5 24 .025 .050 75 .1 50 K 

·48 .312 .100 1.5 24 .030 .060 100 .1 100 K 
49 .437 .100 1.5 24 .040 .075 100 .2 150 K 

·68 .250 .085 1.5 24 .020 .040 100 .1 50 K 
69 .375 .085 1.5 24 .025 .050 100 .1 100 K 

• Standard Style 
1 Commercial ratings may be applied at 125°C provided 175°C max. operating , M I L·R·93 approved. 

temperature is permissible. Request. Catalogue LA1911-711 for part # construction· Min. TeR & Tol. vs. value. 
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SEC. 4700 • RESISTORS, FIXED 

sltallcross 
A· CUTLER-HAMMER COMPANY 
SELMA, NORTH CAROLINA 27576 I TELEPHONE: (910) 965-2341 I TWX: 510-920-0740 

PR SERIES (RWR STYLES WHICH MEET OR EXCEED MIL-R-39007) 

PR13 6 1.0 0.1 10 K Beryllia 2.25 185 .625±.062 .250±.032 1.500 .040 
PR17 5 1.0 0.1 7K Beryllia 1.5 142 .500 ±.062 .218 ±.032 1.500 .040 
PR33 15 1.0 0.1 80 K Beryllia 8.5 760 1.780 ±.062 ;375 ±.032 1.500 .040 
PR433 RWR78' 10 1.0 0.1 80 K Alumina 8.5 626 1.780 ±.062 .375±.032 1.500 .040 
PR46 RWR84' 7 1.0 0.1 25 K Beryllia 4.0 295 .875 ±.062 .312±.032 1.500 .040 
PR446 RWR74' 5 1.0 0.1 25K Alumina 4.0 246 .875±.062 .312±.032 1.500 .040 
PR49 RWR80 'u 2.25 10 1.0 2.67 K Beryllia .35 52 .406 ±.032 .094±.032 1.500 .020 
PR449 1 10 1.0 2.67 K Alumina .35 52 .406±.032 .094±.032 1.500 .020 
PR60 10 1.0 0.1 45 K Beryllia 4.7 448 1.218 ±.062 .312±.032 1.500 .040 
PR61 RWR89' 4 1.0 0.1 4.12 K Beryllia 1.0 112 .560 ±.062 .187 ±.032 1.500 .032 
PR461 3 1.0 0.1 4.12K Alumina 1.0 112 .560 ±.062 .181 ±.032 1.500 .032 
PR62 4.5 1.0 0.1 14K Beryllia 1.25 150 .812 ±.062 .187 ±.032 1.500 .032 
PR462 RWR71' 3.25 1.0 0.1 16.2 K Alumina 1.25 110 .812 ±.062 .187 ±.032 1.500 .032 
PR66 RWR82' 1.5 10 1.0 1.6 K Beryllia .30 35 .312±.032 .085 ±.015 1.500 .020 
PR68 RWR81 '&2 1 10 1.0 1K Beryllia .25 25 .250 ±.032 .085 ±.015 1.500 .020 

, MIL·R·39007 approved. To Life Failure Rate M, P, and R. 
'''Stockistars'' - Shallcross maintains in stock every mil bell value far· style RWR80S & RWR81S Tal. F. Life Failure Rate R· 1 wk. del. max. 

LA SERIES (RW STYLES WHICH MEET OR EXCEED MIL-R-26) 

6 8 1.0 0.1 16K Baryllia 2.25 185 .625±.062 .250±.032 1.5 .040 
5 7 1.0 0.1 11K Beryllia 1.5 142 .500±.062 .218±.032 1.5 .040 

15 18 1.0 0.1 130K Beryllia 8.5 720 1.780±.062 .375 ±.032 1.5 .040 
RW78' 10 13 1.0 0.1 130K , 8.5 720 1.780 ±.062 .375 ±.032 1.5 .040 
RW68' 

LA46 7 10 1.0 0.1 40K Beryllia 4.0 300 .875±.062 .312±.032 1.5 .040 
LA446 RW74' 5 6.5 1.0 0.1 40 K , 4.0 300 .875 ±.062 .312±.032 1.5 .040 
LA49 RW802 2.25 2.75 10 1.0 4.1 K Beryllia .35 52 .406 ±.032 .094±.032 1.5 .020 
LA449 RW70' 1 1.25 10 1.0 4.1 K , .35 52 .406±.032 .094 ±.032 1.5 .020 
LA60 10 12 1.0 0.1 63K Beryllia 4.7 448 1.218 ±.062 .312 ±.032 1.5 .040 
LA61 4 5 1.0 0.1 10.5 K Beryllia 1.0 112 .560 ±.062 .187 ±.032 1.5 .032 
LA461 RW792 3 3.75 1.0 0.1 10.5 K , 1.0 135 .560 ±.062 .187 ±.032 1.5 .032 
LA62 4.5 6.5 1.0 0.1 22K Beryllia 1.25 150 .812 ±.062 .187 ±.032 1.5 .032 
LA462 3.25 4.75 1.0 0.1 22K , 1.25 110 .812±.062 .187 ±.032 1.5 .032 
LA66 1.5 2 10 1.0 2.5 K Beryllia .30 35 .312 ±.032 .085 ±.015· 1.5 .020 
LA68 RW81' 1 1.5 10 1.0 1.7 K Beryllia .25 25 .250 ±.032 .085 ±.015 1.5 .020 
LA468 .40 .52 10 1.0 1.7 K , .25 25 .250±.032 .085 ±.015 1.5 .020 
LA466 .75 1.0 10 1.0 2.5 K .30 35 .312±.032 .085 ±.015 1.5 .020 
LA472 1.1 1.3 10 1.0 7.6K .40 67 .575 ±.032 .094±.015 1.5 .020 
LA413 4.0 5.5 1.0 0.1 16 K 2.25 185 .625 ±.062 .250±.032 1.5 .040 
LA417 2.5 3.25 1.0 0.1 11K 1.5 142 .500±.062 .218 ±.032 1.5 .040 
LA460 7.0 9.0 1.0 0.1 63 K 4.7 448 1.218 ±.062 .312±.032 1.5 .040 
LA419 RW67' 5.0 6.5 1.0 0.1 48K 3.3 350 1.000 ±.062 .312±.032 1.5 .040 

, Ceramic: Steatite or alumina, depending on physical size. 
2 MIL.26 approved. 

PC SERIES (RB STYLES WHICH MEET OR EXCEED MIL-R-93) 

±.O32 ±.O15 1" Min. Awg. ±.O10 
1 .250 .250 1.0 22 .200 .100 .200 150 .3 150 K 
3 .359 .265 1.0 22 .200 .125 .250 150 1.0 250 K 
4 .375 .375 1.0 20 .200 .250 .500 300 2.5 500 K 
5 ,500 .250 1.0 22 .200 .250 .500 300 1.0 500 K 
6 .375 .250 1.0 22 .200 .125 .250 300 1.0 300 K 
7 RB70 .500 .375 1.0 20 .200 .330 .660 300 3.0 600 K 
8 RB71" .312 .250 1.0 22 .200 .125 .250 300 .3 150 K 
9 .750 .375 1.0 20 .200 .500 1.0 600 4.5 1.0 Meg. 

(Flat) 
±.020 ±.O20 1" Min. Awg. ±.O10 125°C 85°C' 

301 II .300 .250 1.0 20 .125 .125 .250 150 0.5 1.0 Meg. 
303 ·11 .300 .500 1.0 20 .250 .250 .500 150 1.0 2.0l\l1eg. 

(Radial) 

'312 
±.O32 ±.O15 1" Min. Awg. ±.O10 125°C 85°C' 

III .500 .250 1.0 20 .406 .150 .300 300 1.0 525K 
314 III .750 .250 1.0 20· .600 .250 .500 300 2.0 850 K 
316 III 1.00 .250 1.0 20 .906 .500 1.00 750 3.0 1.25 Meg. 
332 III .500 .375 1.0 20 .406 .250 .500 300 3.5 1.5 Meg. 
334 III .750 .375 1.0 20 .656 .330 .660 500 4.5 2.0 Meg. 
336 III 1.00 .375 1.0 20 .906 .500 1.00 750 6.0 2.5 Meg. 
340 III .500 .160 1.0 22 .406 .100 .200 300 .3 500 K 
352 III .500 .500 1.0 20 .406 .330 .660 300 5.5 2.0 Meg. 
356 III 1.00 .500 1.0 20 .906 .750 1.50 750 8.5 4.0 Meg. 

1 Commercial ratings may be applied at 125°C provided 175°C max. operating temperature is permissible. 
3 All styles are also available at (HR) High Reliability styles with complete documentation. 
"MIL·R·93 approved. 
5 Standard style. 

eeml1971 See YELLOW SECTION for Local Offices, Phones 2881 



Vol. a PASSIVE COMPONENTS! MATERIALS! HARDWARE 

L 
ABS 

1050 SECOND ST. MANCHESTER, N.H. 03102 
TWX 710~220-1844 Tel.'(603) 625-8994 

TYPE EL SILICONE POWER TYPE ELIfi POWER RESISTORS 
MEETS OR EXCEEDS MIL-R-26 FOR PRINTED CIRcuit' BOARDS 

Radial 
Tel Mil LeadsRadia 

Labs DesiE. Diameter Length Lead Wattage (Srae' Leads 
Style (RW) (A) (B) Size (C) 275·C 350·C c al) Size 
ELlfo .090±.OSl .215:±.OSl .020 O.5W LOW Yes 
EL1f2 .090+.0S1 .28o±.OSl .020 0.5W 1.0W Yes .020 
ELlA RW70 .090±.OSl .S95:±.031 .020 LOW 1.25W Yes .020 
ELlB .09o±.031 .53o±.031 .020 LOW 1.25W Yes .020 
EL1C .135±.031 .335±.031 .025 LOW 2.0W No -
EL2 .250±.031 .625±.062 .032-.040 3.0W 4.0W Yes .032 
EL2A .187±.031 .825:±.062 .032 3.25W 4.5W Yes .032 
EL2B .187±.03l .625±.062 .032 3.0W 3.5W Yes .032 
EL2C RW59,69 .250±.031 .562±.062 .032-.040 3.0W 4.0W Yes .032 
EL2D .250+.031 .50o±.062 .032-.040 3.0W 4.0W Yes .032 
EL2E .195:±.031 .500±.062 .025 2.5W 3.5W No -
EL2F .187±.031 .500±.062 .032 2.5W 3.0W Yes .032 
EL2G .187±.031 .4S0±.062 .032 2.5W 3.0W Yes .032 
EL2H .187±.031 ;385±.062 .032 2.5W 3.0W Yes .032 
EL21 RW79 .19S±.031 .S60±.062 .032 3.0W 3.SW Yes .032 
EL3 .295±.031 .500±.062 .032-.040 3.0W 4.0W Yes .032 
EL5 RW74 .290±.062 .925±.093 . 032-.040 5.0W 6.0W Yes .032 
ELSA RWS7,67 .35o±.062 1.000±.093 .032-.040 5.0W 6.5W Yes .032 
EL7 .290+.062 1.200+.093 .032-.040 5.0W 6.5W Yes .032 
EL7A .350+.062 1.360+.093 • 032-.040 S.OW 7.0W Yes .032 
ELIOA RWS8,68 .350+.062 1.815+.093 .040 10-0W 12.0W es .032 

TYPE EH CHASSIS MOUNT 
ALUMINUM HOUSED 

~~ t;' 

AI.9~a~! 
~ /--0 N 

EL LABS A 
STYLE +.031 
EH5 .600 
EH10 .1S0 
EH25 1.062 
EH50 1.937 

C E 
+.005 +.005 

.444 .490 

.S62 .625 

.718 .781 
1.562 .843 

MOUNTING 

EH25, 50 5x7x2 Aluminum 
Chassis 

EH5, 10 4x6x2 Aluminum 
Chassis ' 

L ... ,. 
TEL LABS LENGTH WATTAGE 

STYLE flA" IIU" uv" 
ELMSA 1.000 5W 6W 
ELM7A 1.360 6W I 7W 
ELM10A 1.815 lOW 12W 

RESISTANCE 
.05%-0.5% 

.51l-3Sk, 

.51l-45k 

.5tl-75k 

.450. 
±.032 

~"215± 
.032 

'.350± 
.032 

RADIAL 
1%-5% LEADS 
.In· 90k YES 
.1{!-100k YES 
.ltl-215k YES 

DATA CHART 2 

TEL LABS TEMPERATURE COEFFICIENT 
STYLE +50 PPM +30 PPM +20 PPM 

ELM5A BELOW UJ I UJ to 9.00 I Ion to 90k 
ELM1A BELOW UJ I w to 9.90 I Ion to lOOk 
ELM lOA BELOW UJ I 1!l to 9.00 I Ion to 215k 

1. Less than 100°C temp., rise when derated to 30% of wattage under char-
acteristic If V." . 

2. Silicone Coated 
3. Non-Inductively wound version available. One-half the resistance value shown 

In data chart 1. , 
4. Reduces the possibility of burned printed circuit boards • 
5. Insures resistor Identification. 
6. Shock and vibration problems reduced when properly Installed. 

Also available Non·lnductively Wound 

a: 100 

~ 
c 75 
w 
~ 60 
a: 50 

; 30 
25 

o 

0-

r"-

t-

lA, 

S, f'-, 

e, '-~ 
0, l- f::::: 

f""""" 
25 76 125 175 225 275 325 

AMBIENT TEMP. - DEGREES C, 

TEL LABS RESISTANCE 
STYLE WATTAGE RANGE 

(Anodyzed)Mounted Unmounted 1%-5% 
EH5 8W 4W 0.11l to 22K 
EH10 lOW 6W O.W to 40K 
EH25 25W lOW O.ltl to 70K 
EH50 SOW 12W 0.11l to 250K 

Meets or exceeds MIL R·18546D. 

EH5 3.0 GRAMS 
EHI0 5.6 GRAMS 
EH25 11.7 GRAMS 
EH50 25.0 GRAMS 

A. EH5, 10, 25, 50 Mounted 

B. EHI0 Unmounted 

C. EH5,,25 Unmounted 

D. EH50 Unmounted 

TEMP. COEFFICIENT 
±50 PPM +20 PPM 

O,UJ to' 301l OVER 301l 
O.In to son OVER SOil 
O.In to 100tl OVER lOon 
O.W to soon OVER 300Q 
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SEC. 4700 • RESISTORS, FIXED 

----- --~--~-~------

EL 
ABS 

1050 SECOND ST. MANCHESTER, N.H. 03102 
TWX 710-220-1844 Tel. (603) 625-8994 

TYPE SA EPOXY 
ENCAPSULATED AXIAL 
DESIGNED TO MEET DR EXCEED MILR93D. 
All units represented may be modified for minimum indue· 
tance and capacitive effects at frequencies above the audio 

~~e'lc~e t~n~o~ec~l ~: ~~I~~C!~~I~~~Sdear~it~e:su{og 
kilocycle pulse input. 
Temperature coefficients are available to 0 ± 4PPM'''C a-nd 
T.C. matches are available to 2PPM/'C. 
Stabilities of O.OOS% per year are available on a production 
basis. ' 

Tel Mil Diam. Lengt Lead 
Labs R93D A ± B ± Dlam MAX. VALUE 

MAX. 
WATTAGE VOLTAGE 

Style Desill .015 .031 C. Mil. Comm. r.m. Coml1l. Mil. COIDI1I 

SAl RBS5 .250 .500 .032 226 K 1.1 Meg .15W .3W 400 400 

SA2 RB54 .2S0 .750 .032 448 K 2 Meg .25W .4W 300 400 

SA3 RB53 .375 .875 .032 750 K 8 Meg .333W .5W 300 400 

SA4 RB52 .375 1.000 .032 1.5 Meg 10 Meg .5W .75W 600 BOO 

SA5 RB57 .500 1.062 .032 2 Meg 16 Meg .75W 1.0W 800 1000 

SA6 RB58 .500 1.5.31 .032 3 Meg 24 Meg 1.0W 1.5W 900 1200 

SA7 RB59 .500 2.031 .0325.11 Meg 24 Meg 1.25W 2.0W 1200 1800 

SA11 .250 .625 .032 400 K 

SA13 .312 .937 .032 

SA16 RB56 .250 .375 .032 127 K 

SA19 .250 .250 .032 

SUBMINIATURES 

Tel 
Labs Diameter Length 
Style A ±.015 B ±.031 

SA9 .135 .312 

SA10 .185 .560 

SA17 .109 .270 

SA20 .165 .500 

SA21 .187 .375 

SA22 .150 .437 

SA24 .125 .250 

SA25 .110 .300 

SA26 .125 .375 

SA29 .100 .300 

SA30 .200 .405 

SA31 .100 .220 

Lead 
Dlam. C. 

.025 

.025 

.020 

.025 

.025 

.025 

.020 

.020 

.025 

.025 

.025 

.020 

1.2 Meg 

205 K 

500 K 

Mulmum 
Value 

400 K 

500 K 

200 K 

400 K 

500 K 

375 K 

75 K 

85 K 

140 K 

. 80 K 

175 K 

70 K 

.33W 800 

.5W 800 

.125W .25W 200 200 

.2W 200 

Maximum 
Wattage 

.08W 

.2W 

.OSW 

.IS0W 

.125W 

.07W 

.05W 

.05W 

.05W 

.05W 

.05W 

.04W 

Mulmum 
Voltage 

100 

100 

ioo 
100,200 

100,200 

100 

100 

100 

100 

100 

100 

100 

TYPE PW SERIES 

Conformal and Shell Encapsulated. Designed Specifically for 
Printed Circuit Applications. Temperature coefficients from 
0±20 PPM to 0±5 PPM Matching to 2 PPM. Inductive or 
Noninductive Winding. Stabilities available on a production 
basis to O.005%/year. 

~l ~ 
I B I~ 

}:C --L 

'jLo 
1 MIN. 

WATTAGE MAX. V. 
Mil. Comm. Mil. Comm 

B71 PW1 .250 .312 .025 .200 lOOK 125K .125W .15W 300 
PW2 .250 .406 .025 .200 175K .2W 600 

RB70 PW20 .375 .500 .032 .200, .250 301K 375K .250W .33W 150 600 
PW40 .468 .625 .032 .250, .300 500K .3W 600 . 
PW31 .500 .625 .032 .250, .300 1.75 Meg .6W 600 
PW10 .406 1.250 .032 .250, .300 1.0 Meg 1.0W 1200 
PW50 .531 1.000 .032 .250, .300 3.0 Meg 1.0W 1200 

TYPE CR/CA/CL SERIES 
CERAMIC CORE RESISTORS 
"eRr! Ceramic Radial Leads 
"CA" Ceramic Axial Leads I 
"CL" Ceramic Lugs . @:;.l... 
Ceramic spool type unit. Windings sealed in varnish. Hole . To 
r.:h~~~~~I:~oo~r;~b'TI?W~ting. Operate from ·65"C to 10S"C. B 

Excellent for use under laboratory conditions-and most com- . 
mercial applications. A C 

Style 
D iamete Length Lead Oiam. 
A +.015 B +.031 D 

CR16 .250 .250 0.20 
CRI .250 .406 .020-0.25 
CR23 .281 .343 .020·.025 
CR18 .343 .312 .020-.025 
CR2 .250 .687 .020-.025 
CR20 .375 .437 .020-.032 
CR25 .500 .437 .025-.032 
CR27 .375 .656 .025-.032 
CR31 . 500 .625 .025·.032 
CR35 .500 .562 .025·.032 
CR53 . 500 1.000' .025·.032 
CR60 .750 l.250 .025-.032 
CR71 .812 2.093 .025-.032 

Mu Value 
(.0005 Wire) 

lOOK 
400K 
250K 
400K 
1.25 Meg. 
1.0 Meg. 
1.5 Meg. 
1.5 Meg. 
3.0 Meg . 
3.25 Meg. 
6.0 Meg . 
6.0 Meg. 

20.0 Meg. 

Wattage 
O.IW 
0.15W 
0.15W 
0.2W 
0.25W 
0.25W 
0.33W 
0.5W 
0.5W 
0.5W 
1.0W 
1.5W 
2.5W 

Hole 
(clear
ance) 

" Screw 
Mu •• # 

200 0 
400 2 
200 2 
200 6 
400 a 
200 4 
400 6 
400 4 
400 6 
400 6 
BOO 6 
800 6 

1600 6 

1. All units above may be supplied with Axial Leads, specify "CA". 
2. Lugs may be supplied on the following; CL25, CL31, CL35, CL53, Cl60, Cl71 

eem/1971 See YELLOW SECTION for Local OffIces, Phones 2883 



How to use 

to lind nlanulacturers 01 a specilic product 
GREEN $ECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a 'complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examp,le, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind nlanulacturers' catalog Inlornlatlon 
WHITE ,SECTION Catalog pages in e'em are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Compone""ts I Circuit Assemblies I Controls and Drives 
Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific ' 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind nlanulaqturers' addresses, phones and sales ollices 
YELLOW SECTION 

to lind trade nanle sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where , 
available: Boldface listings indicate that 
detailed information on the manufacturers' 
prodl!cts is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



SEC. 4700 • RESISTORS, FIXED 

MIL-R-10509 PRECISION RESISTORS TRW 
I ' 

ELECTRONiC COMFONENTS 

HIGH STABILITY PRECISION EVAPORATED METAL FILM RESISTORS 
MIL Std. MIL Power MIL 

IRC Resistance Resistance Rating Voltage Max. Clean 
IRC MIL MIL T.C. Range Range (Wa tS) Rating Body Length Lead Gage 

Type Type Char. Code (Dhms) (Ohms) 70·C 125·C (Volts) (L) 
Body Diam. 

(D) 
Lead Length 

(eL) (A) 
Body 
Style 

UC - - TO, T2 - 50· 10K 'Is 
MMC RN50 - TO - 10·100K II. 

C, E T2, T9 10·100K 49.9·100K 
CEA RN55 D TO 10·301K ' 10·1 Meg II. 

C,E T2, T9 49.9·100K 30.1·1 Meg 
CCM RN55 D TO 10·301K 20·301K II. 

C,E T2, T9 49.9·100K 30.1·301K 
MCM - - TO - 20·301K 'Is 

- T2, T9 - 30.1·301K 
CCA RN60 D TO 10·1 Meg 10·3 Meg II. 

C,E T2, T9 49.9·499K 49.9-3 Meg 
MEA RN60 D TO 10·1 Meg 10·1.5 Meg II. 

C, E T2, T9 49.9-499K 30.1·1.5 Meg 
MEB RN65 D TO 10·2 Meg 10·3 Meg 112 

C, E T2, T9 49.9·1 Meg 49.9·3 Meg 
CCB RN65 D TO 10·2 Meg 10·1.5 Meg 112 

C,E T2, T9 49.9·1 Meg 49.9·1.5 Meg 
MEC RN70 D TO 10·2.49 Meg 10·5 Meg :Yo 

C, E T2, T9 24.9·1 Meg 24.9·5 Meg 
CEC - - TO - 10·5 Meg 1 

- T2, T9 - 49.9·5 Meg 
MEF RN75 0 TO 10·5.11 Meg 49.9·18 Meg -

C, E T2, T9 49.9·2 Meg 49.9·18 Meg 
MEH RN80 B TO 30.1·10 Meg 100·45 Meg -- T2, T9 - 100·45 Meg 

TOLERANCES 
Metal film resistors are supplied in standard tolerances of 
± 1.0%, ±O.S%, ±0.2S% and ±0.1 %. For tighter tolerances, 
SEE "AR" SERIES. 

'/" 200 .125 ± .020 .047:!: .010 .160 #30' .010 C 

'I" 200 .152 ± .020 .065 ± .010 .200 #26**.016 C 

'/,. 200 .250 ± .031 .090 ± .010 .325 #22 .0253 C 

'/" 200 .250 ± .031 .088 ± .010 .325 #22 .0253 C 

'/,. 200 .250 ± .031 .093 ± .005 .310 #22 .0253 M 

'Is 250 0400 ± .031 .140 ± .020 .540 #22 .0253 C 

'Is 250 .406 ± .015 .130 ± .010 .545 #22 .0253 M 

II. 300 .594 ± .015 .203 ± .015 .733 #22 .0253 M 

II. 300 .594 ± .031 .1SO ± .020 .734 #22 .0253 C 

112 350 .719 ± .020 .261 ± .020 .863 #20 .032 M 

112 350 .594 ± .031 .180 ± .020 .734 #20 .032 C 

1 500 1.105 ± .020 .395 ± .020 1.253 #20 .032 M 

2 750 2.254 ± .020 .395 ± .020 2.378 #20 .032 M 

* Gold plated Dumet leads, 1.00" ± .062". ** Lead length, 1.0()1' ± .062". 

IRC T.C. CODE 
TO-O ±100 PPM/"C 
T2-0 ± SO PPM/oC 
T9-0 ± 2S PPM/oC 

(± 1%) PRECISION DEPOSITED CARBON FILM RESISTORS 

IRC MIL 
Type Type 
DCC RN20 
DCF RN25 
DCH RN30 
MDA RN60 
MDO RN65 
MDe RN70 
MDF RN75 
MDH RN80 

MIL Resistance Std. Resistance 
MIL Range Range* 

Char. (Ohms) (Ohms) 
X 10·2 Meg 10·25 Meg 
X 10·2.49 Meg 10·50 Meg 
X 30.1·10 Meg 15·100 Meg 
D 10·1 Meg 10·5 Meg 
D 10·2 Meg 10·5 Meg 
D 10·2.49 Meg 10·25 Meg 
0 10·5.11 Meg 10·50 Meg 
0 30.1·10 Meg 15·100 Meg 

CONFORMALLY COATED (C) 

PAINT COATED (P) 

l.--1.pO±.12S-+ L ~ --L 

r t I .' 

Power Rating 
(WaHs~ 

40·C O·C 
112 112 
1 -
2 -- II. 
- 112 
-'- 1 
- 1 
-, 2 

DIMENSIONS IN INCHES 
Voltage Max. Clean 
Rating Body Length Body Diameter Lead Length Lead Gage Dody 
(Yolts) (L) (D) (CL) (A) Style 

350 .594 ± .031 .180 ± .020 .750 #20 .032 C 
500 .938 ± .062 ' .297 ± .031 1.250, #20 .032 P 
750 2.062± .062 .297 ± .031 2.375 #20 .032 P 
300 0406 ± .015 .130 ± .010 .545 #22 .0253 M 
350 .594 ± .015 .203 ± .015 .733 #22 .0253 M 
500 .719 ± .020 .261 ± .020 .863 #20 .032 M 
500 1.105 ± .020 .395 ± .020 1.253 #20 .032 M 
750 2.234'" .020 .395'" .020 2.378 #20 .032 M 

*The5e high resistance values, being above the highest MIL
R-IOS09 top values, have higher temperature coefficients, 
but otherwise are designed to meet the requirements of the 
specification. These high resistance values must be meas
ured carefully under controlled conditions of humidity and 
temperature, to reduce possible variations due to test condi
tions and temperature coefficients. Due to higher tempera
ture coefficient, value above approximately two times MIL 
maximum will be supplied with a standard tolerance of 
±2.0%. 

MOLDED (M) 

I.-- 1.S0 ±.125 --+- L ~ I 

r tA _ -----~-======~ F======~ 
j.- CL ~ ~D 
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VOI.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

TRW 
ELECTRONIC COMPONENTS 

MIL-R-55182 ESTABLISHED 
RELIABI LITY RESISTORS 

ER SERIES METAL FILM RESISTORS 

Wattage DIMENSIONS IN INCHES 
Failure Resistance Rating Voltage BOd~ Body Max.Clean 

IRC MIL Rate Range @ 125°C Ratin~ Leng h Diameter Lead Length 
Type Type' Level (Ohms) (Watts) (Volts (L) (D) (Cl) 

MMC RNC50 S 49.9-100K 'I .. 200 .152± .020 .065 ± .010 .200 
CCM, RNC55 S 49.9-200K '/'. 200 .250±.031 .088 ± .010 .325 

CCA RNC60 S 49.9-499K lIB 250 .400± .031 .140 ± .020 .540 
CCB RNC65 S 49.9-1 Meg 114 300 .594± .031 .180± .020 .732 

lead Gage 
(A) 

#26 .016·· 

#22 .0253 

#22 .0253 
#22 .0253 

• RNR and RNN also are available. •• Lead length 1.00 ±.062. 

Environmental Conditions 

Temperature Cycling 

Overload 

TYPICAL ENVIRONMENTAL EFFECTS 
ON TRW/IRC RESISTORS The follow
ing chart shows the comparison between 
the maximum allowable percent change 
in resistance as specified by MIL-R-
55182, Characteristics H, J or K, and 
the typical change found in the resis
tors. manufactured by TRW/IRC. The 
typical characteristics have been 
derived from over 170 million govern
ment monitored test hours of data. For 
more detailed information on any spe
cific environmental condition, contact 
either your local TRW Sales Office or 
the factory. 

Low Temperature Operations 

Termina I Strength 

Dielectric Withstanding Voltage 

Resistance to Soldering Heat 

Moisture Resistance 

Shock, Medium Impact 

Vibration, High Frequency 

2000 Hour Life 

10,000 . Hour Life 

High Temperature Exposure 

TOLERANCE Standard resistance tolerance 0.1 % (B), 0.5% 
(D), 1.0% (F). Closer tolerance for special specifications are 
available upon request. 

Our capabilities are not limited to the specifications shown 
on this page. Should you have an application for special TC's, 

TC Code 

ranges and sizes, we can .help you. ' 

Customizing the established reliability specs to meet your 
particular Hi-Rei needs is our specialty. 

CONFORMALLY COATED 

TO 

T2 

T9 

Maximum Change Typical 
per TRW/IRC 

Mll·R·55182(±%) Performance(±%) 

0.20 0.02 

0.20 0.05 

0.15 0.03 

0.20 0.02 

0.15 0.05 

0.10 0.02 

0.40 0.15 

0.20 0.05 

0.20 0.02 

0.50 0.10 

2.00 0.30 
0.50 0.10 

TEMPERATURE COEFFICIENTS 
Mil. Char. TCR 

K o ± 100ppm/oC 

H 0±50ppm/oC 

J 0±25ppm/oC 

I' 1.50 ±.125-",*~~( L~-*-

fA ~~~===D=== 
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SEC. 4700 • RESISTORS, FIXED 

PRECISION TH,IN-FILM RESISTORS TRW 
ELECTRONIC COIIIIPONENTS 

AR SERIES LOW T.C., METAL FILM RESISTORS 

r;-1.50 ± .125 ----;·*I-~ L ~ L 
9========L1 ____ ~I ======== 
lA t=O 

• Wider ranges available, contact factoI}' • 
• * Lead length 1.00 ± .062. 

BR SERIES POWER METAL FILM RESISTORS 

!-T-1.50±.125 ·I~ L-j ~ 
~l======~''''~-r-====o==== 

A ~ 

~1.50±.125 - ..... +-L-! -.L 
~L=A====~-I===+'==o=====I 

. Power DIMENSIONS IN INCHES 
Resistance Rating Voltage 

IRC Range @25OC· Rating Body Length Body Diameter Lead Gage Body 
Type (Dbms) (Watts) (Volts) (L Max.) (0 Max.) (A) stYle 

BR3 10 - 25K 1 200 .172 .075 #26 .016** C 
BR5 30.1- 50K 2 300 .421 .140 #22 .0253 M 
BR7 49.9-200K 3 525 .739 .281 #20 .032 M 

• Derate by 50% for ±0.1 % tolerance • 
•• Lead length 1.00 ± .062 •. 

CR SERIES HIGH TEMPERATURE/HIGH VOLTAGE RESISTORS 

IT 1.50±.125-·-+1-- L---lL 
l 1 1==1 == 
[~ ~o 

POWer DIMENSIONS IN INCHES 
Resistance Operating Rating Voltage 

Lead Gage· IRC Range Tolerance Temperature @ 2QOoC· Rating· Body Length Body Diameter 
Type (Ohms) (±%) (OC) (Watts) (Volts) (I: Max.) (0 Max.) (A) 

CR7 500- 25 Meg 5 -65to +350 1 8,000 .580 .157 #20 .032 
CR8 lK- 50 Meg 5 -65to +350 1.5 12,500 .938 .157 #20 .032 
CRI0 2K-200Meg 5 -65 to +350 3 12,500 2.125 .328 #20 .032 

• Voltage and wattage dependent on resistance, operating· temperature and environment. (i.e. Oil, Air, Vacuum, Inert, etc.). 

IRC BURLINGTON DIVISION OF TRW INC. • P.O. BOX 887 • BURLINGTON, IA. 52601 • (319) 754-8491 • TWX 910-525·1135 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

TRW PRECISION RESISTOR NETWORKS 

ELECTRONIC COMPONENTS 

TaNFilm* PRECISION THIN-FILM RESISTOR NETWORKS 
The IRC Burlington Division of TRW has for years been the leader in 
metal film resistor technology. Now this thin film resistor know·how 
has been applied to subminiature, precision, resistor networks. TRW 
TaNFilm networks are made of sputtered tantalum nitride, using TRW 
designed equipment and processes. 

TaNFilm is inherently immune to electrolytic attack, since the manu· 
facturing process passivates each resistor with an anodized surface 
'layer. The precision processes used to manufacture TaNFilm networks 
allow routine tolerances of ±O.1 % and make tolerances of ±O.03% 
economically feasible. The continuously sputtering process makes 
TaNFilm very uniform, so resistors track over the full temperature 
range to a few parts per million. The many hours of test data on 
TaNFilm and its well defined chemistry allow accurate performance 
prediction. 

A variety of standard TaNFi 1m networks are available. Custom 
TaNFilm networks can be fabricated to your requirements in dual 
in·line packages, flat packs, conformal coating or unencapsulated for 
wire bonding, or beam lead attachment. 

TYPICAL TaNFilm Design CRITERIA! 
Resistive Value ........................................................ 200 to 100,0000 
Tolerance .................................................................. ±0.03% to ±1.0% 
TCR .•...•.••... : ................................................................ 0 to -80 ppm/DC 
TCR Tracking ..•.............. , .......................................... 0 to 5 ppm/DC 
Settling Time ............................................................ < 10nSec. 
Drift .......................................................................... 0.1% per year 
Noise .......................................................................... < -25dB 
Voltage Coefficient .................................................. < 5 ppm/V 
Series Inductance .................................................... < 5 nH 
Shunt Capacitance ...... .......•••.. ................................ <: 0.1 pF 
1 These are not absolute units. contact factory for your specific requirements. 

HIGH PRECISION TaNFilm* R-2R LADDER NETWORKS 
.006 (thick) x .015 (wide) 

COPPER GOLD PLATED TYPICAL 

.100 

24 

• Inherent Passivation 10/12 BIT PACKAGE 

• Wide Temperature Range 

• Subminiature 

12 

.050 CENTER LINE 
TO CENTER LINE 

These subminiature R·2R ladders feature the inherent passi
vation of TRW TaNFilm tantalum nitride thin film, yielding 
hermetic performance without hermetic cost. 

They will meet a wide range of requirements and offer the 
inherent low noise, excellent stability and short settling time 
of TRW TaNFilm. 

'Trademark of TRW Inc. for its Tantalum Nitride thin film. 

OV 10 BIT OUT 
24 r - -, 21 20 19 18 17 16 15 14 13 23 22 

2R 

I----- R 

2R 2R 

2 3 4 5 6 7 8 9 10 11 12b PIN 
o 2345678 

o 1 234 5 6 

10 BIT/12 BIT. LADDER 

9 10 11 12-BIT 

7 8 910-BIT 

SPECIFICATIONS! 

Ladder Resistance (R) .................... 5K 

Temperature Coefficient ....•...•.... ; .... -50 to -100 ppm/DC 

T.C. Tracking ............................. : .... ±2 ppm/"C 

Settling Time ................................ 20 ns 

Noise .............................................. < -25dB 

Temperature Range ............. ; ..••...... -55°C to +125°C 

Accuracy ............•.....•.............•....... ±1f2 Least Significant Bit 

Switch Compensation up to -5% 

1 Standard characteristics, contact factory for special requirements. 
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SEC. 4700 • RESISTORS, FIXED 

1/8 AND 1/4 WATT MOLDED METAL 
GLAZE RESISTORS (TYPE R6) TRW 

ELECTRONI(;SGROUP· 

1/8 WATT 
RGVe 
SPECIFICATIONS 

MIL-R-ll style equivalent ........................................................ RC05 
Resistance Range ................................................ IOn through lOOK 
Resistance Tolerance .................................................................. ±5% 
Power Rating ................ ¥s Watt at 70°C, derated to 0 at 150°C 
Temperature Coefficient ........................ Less than ±500 PPM/oC 
Maximum Continuous Working Voltage ................................ 200V 

Dielectric 
Withstanding Voltage .............. 300V at atmospheric pressure 

Insulation Resistance .................................. 1,000 Megohms, Dry 

DERATING 
CURVE 
TEMPERATURE -
POWER 

100 

!\ 
'0 

\ 
60 

40 ~ 
0 ~ 
0 

'I~ 
.olD 60 10 BO 100 120 140 1.50 160 

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

~ 1.00:!: .125 "I· .150:!: .01~-----1 

~L'.-00-2-.D-,A-.--t11 g~/MILI ~l::::::::;jJ· .. '----., 
Color Code .063 :!: .003 DIA. 

1/4 ·WATT 

RGV4 
SPECIFICATIONS 

MIL-R-ll style equivalent .......................................................... RC07 
Resistance Range .............................................. 6.2n through 680K 
Resistance Tolerance .................................................................. ±5% 
Power Rating ................ 114 Watt @ 70°C, derated to 0 at 150°C 

Commercial - 112 watt @ 70°C 
1AI watt @ 125°C, derated to 0 at 150°C 

Maximum Contifluous Working Voltage .................................. 250V 
Dielectric Withstanding 

Voltage .............................. 500V RMS at atmospheric pressure 
. 325V RMS at 3.4 inches of Mercury 

Insulatipn Resistance .................................... 1,000 Megohms, Dry 
TelTlperature Rise at 

rated power .................. : ........... 114 watt - 20°C, 112 watt - 40°C 

r--- 1.50 :.125 --t- .250 ±.01~ RG'A & RG07 

I ~ .000 I I~ 

W-" II B I ~I 1==1 ~UC ====:J ~.001 OIA. ~ j ~ ±.OO8 OIA. 
EIA/MIL r L.OgO 
Color Cod. 5th Band • 

on RG07 only 

RG07 
SPECIFICATIONS 

MIL-R-22684.stYle equivalent .................................................. RL07 
MIL-R-39017 style equivalent ................................................ RLR07 
Resistance Range .................................................. IOn through 150K 
Resistance Tolerance ............................................ ±2% and ±5% 
Power Rating ................ 1AI Watt at 70°C, derated to 0 at 150°C 
Maximum Continuous Working Voltage ................................ 250V 
Dielectric Withstanding 

Voltage ................................ 500V RMS at atmospheric pressure 
325V RMS at 3.4 inches of Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry 
Temperature Rise at rated power ............................................ 20°C 

DERATING 
CURVE 
TEMPERATURE -
POWER FOR 
RGV4 & RG07 

.. 
'" ~ 0'. 0.. 
Q .... !< 40 

'" ... 
ffi 20 

15 
0.. • 

i' ~ J 
RG% - I---I '\ K I 

I 

I 

RG~ Cb. I 
I 

I 

~ I 
I 
I 
I I i\ I ! I . ,.0 ". 140150160 

AMBIENT TEMPERATURE· IN DEGREE'S CENTIGRADE 
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Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

TRW 1/4 AND 112 WATT PRECISION MOLDED 

THICK FILM RESISTORS (TYPES T&TF) 

1/4 WATT 
T-55 AND TO-55 
SPECIF:ICATIONS 

MIL-R-10509 style equivalent ................................................ RN55 
Resistance Range ................................ T-55 - 100 through 301K 

TO-55 - 100 through 499K 
Resistance Tolerance .................................................................. ± 1 % 
Temperature Coefficient (PPM/DC) ............ T-55 - +200, -500 

TO-55 - ±100 
Power Rating ................ 1/4 Watt at 70DC, derated to 0 at 160DC 

V8 Watt at 125°C, derated to 0 at 160°C 
Maximum Continuous Working Voltage ................................ 250V 
Dielectric Withstanding 

Voltage .............................. 500V RMS at atmospheric pressure 
325V RMS at 3.4 inches of Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry. 
Temperature Rise at rated power ............................................ 20°C 

+.015 r- 150 +.125 ~ 250- ~.' I ~. -.000 I' 1---.1 

~.0'25 ~''' .. ~ I It IL 
±.008 OIA. 

. 090 

TF07 
SPECIFICATIONS 

MIL-R-22684 style equivalent .................................................. RL07 
Resistance Range .................................................... 10 through 100 
Resistance Tolerance ................................ ±1 %, ±2% and ±5% 
Temperature Coefficient (PPM/oC) .......................................... ±100 
Power Rating ................ V4 Watt at/70°C, derated to 0 at 150°C 

Dielectric Withstanding' 
Voltage .............................. 500V RMS at atmospheric pressure 

325V RMS at 3.4 inches of Mercury 
Insulation Resistance .................................... 1,000 Megohms, Dry 
Temperature Rise at rated power ............................................ 20°C 

___ 1.50 +.125 
I -.000 

T .250 -t.Ol:'~ 

t .025 :'.001 DIA. I (fiR ~ II I ~ ~',-------, 
~ EIA/MIL _ L 090 ::'::.008 DIA. 

I 

Color Code" . 

'On ±2 and ±5% units. Printed markings standard on ±1 % units • 

1/2 WATT 
T-60 AN D TO-60 
SPECIFICATIONS 
MIL-R-I0509 style equivalent .................................................. RN60 
Resistance Range .............................. T-60 - 24.90 through 499K 

TO-60 - 100 through 1 Meg. 
Resistance Tolerance .................................................................. ± 1 % 
Temperature Coefficient (PPM/oC) ............ T-60 - +200, -500 

TO-60 - :±: 100 
Power Rating .................... V2 Watt at 70°C, derated to 0 at 160°C 

1/4 Watt at 125°C, derated to 0 at 160°C 
Maximum Continuous Working Voltage ................................ 350V 
Dielectric Withstanding 

Voltage .............................. 700V 'RMS at atmospheric pressure 
400V RMS at 3.4 inches of Mercury 

Insulation Resistance ...................................... 1,000 Megohms, Dry 
Temperature Rise at rated power ............................................ 40°C 

r-- 150 +.125 ---+--.390 ±.~ . 
I ~. -.000 I I~ 

~~.001 DIA. I ' 1~--r==::J1Itc:===:J 
• I>:: L .140 +.OOB DIA. -

DERATING ~'.O 
CURVE ~ •• 
TEMPERATURE -~ ,. 

I>:: ,. 

POWER FOR t: 4. 
T -55, TO TO-55, ~ 20 

T -60 & TO-60 ~ 

, ........ 

" I 
'-..,. I 

:" 
I 1'\ , 
I : '" 60 10 80 100 120 I 140 160 

1;:'S 
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

TF20 
SPECIFICATIONS 
MIL-R-22684 style equivalent .................................................. RL20 
Resistance Range .................................................... 10 through 100 
Resistance Tolerance ................................ :±: 1 %, ±2% and ±5% 
Temperature Coefficient (PPM/oC) ........................................ ±100 
Power Rating' .................... V2 Watt at 70°C, derated to 0 at 150°C 
Dielectric Withstanding 

Voltage .............................. 700V RMS at atmospheric pressure 
400V RMS at 3.4 inches of Mercury 

Insulation Resistance ...................................... 1,000 Megohms, Dry 
Temperature Rise at rated power ............................................ 40°C 

r--
+.125 .390 + .010 . 

I 
1,50 .000 ~ 1.-1 

t ~~~nl]~1 ~I ~lf!: =====:J 
.032 . ~ EIA/MIL' ~ ::'::.008 DIA 

'On ±2 and ±5% units. Printed 
markings standard on ±1 % units. 

DERATING 
CURVE 
TEMPERATURE -
POWER FOR 
TF07 & TF20 

Color Code" ,140 

I>:: ... ;= 
~ 60 

Q .... 
tc 40 
I>:: 

!z ... ,. 
(J 
I>:: ... 
0.. 

: 

]\ 
I \ I , 
I I\, I 

I 

\. I 
I 

I 
I '\. I 

-.-~ 

Ambient Temperature (Degrees C) 
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SEC. 4700 • RESISTORS, FIXED 

1/2,1 AND 2 WATT rylOLDED METAL ~RUI 
GLAZE RESISTORS (TYPE Re) • J InK 

1/2 WATT 

RG20 
SPECIFICATIONS 

MIL-R-22684 style equivalent .................................................. RL20 

MIL-R-39017 style equivalent .............................................. RLR20 

Resistance Range .............................................. 4.30 through 47qK 

Resistance Tolerance .............................................. ±2% and ±~% 

Power Rating ................ ¥2 Watt at 70°C, derated to 0 at 150°C 

Maximum Continuous. Working Voltage ................................ 350V 

Dielectric Withstanding 
Voltage .............................. 700V RMS at atmospheric pressure 

400V RMS at 3.4 inches of Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry 

Temperature Rise at rated power ............................................ 40°C 

1 WATT 
RG32 
SPECIFICATIONS 

MIL-R-22684 style equivalent .................................................. RL32 

MIL-R-39017 style equivalent .............................................. RLR32 

Resistance Range ............................................ 100 through 1.0 Meg. 

Resistance Tolerance ............................................ ±2% and ±5% 

Power Rating .................. 1 Watt at 70°C, derated to 0 at 150°C 

Maximum Continuous Working Voltage ................................ 500V 

Dielectric Withstanding 
Voltage ............................ 1000V RMS at atmospheric pressure 

500V RMS at 3.4 inches of. Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry 

Temperature Rise at rated power ............................................ 55°C 

DERATING 
100 

l\ 
CURVE ~ 80 

~ 
TEMPERATURE - 2 

0 60 

POWER FOR ~ 
RG20, RG32, 

z40 
~ 
~ 

RG2 & RG42 ~ 20 

I 

I \ I 

I 1,\ I 
I 

I ~ I 

I " I I\. I 

40 60 70 80 100 120 1.40 150 160 
AMBIENT TEMPERATURE IN DEGREES aNTIGRADE 

ELECTRO'J/CS GROUP 

2 WATTS 

RG2 
SPECIFICATIONS 

Resistance Range .......................................... 100 through 1.5 Meg. 

Resistance Tolerance .................................................................. ±5% 

Power Rating .............. 2 Watts at 70°C, derated to 0 at 150°C 

Maximum Continuous Working Voltage ................................ 500V 

Dielectric Withstanding 
Voltage ............................ 1000V RMS at atmospheric pressure 

500V RMS at 3.4 inches of Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry 

Temperature Rise at rated power ............................................ 90°C 

RG42 
SPECIFICATIONS 

MIL-R-22684 style equivalent .................................................. RL42 

Resistance Range .......................................... 100 through 1.5 Meg. 

Resistance Tolerance ............................................ ±2% and ±5% 

Power Rating ................ 2 Watts at 70°C, derated to 0 at 150°C 

Maximum Continuous Working Voltage ................................ 500V 

Dielectric Withstanding 
Voltage ............................ IOOOV RMS at atmospheric pressure 

500V RMS at 3.4 inches of Mercury 

Insulation Resistance .................................... 1,000 Megohms, Dry 

Temperature Rise at rated power ............................................ 90°C 

I 1.50 +.125 ------t- "A" ---t ! 
I. -.000 I 1--1. 

~ia. ~l=="C:::; .. '(D=ia=. =::::J 

IRC 
T1fP~ 

RG20 

RG32 

RG2 

RG42 

5th Band not 
on RG2 

DIMENSIONS 

"AU "B" 

.390 ± .010 .032 ± .002 

.562 ± .031 .040 ± .002 

.688 ± .040 .032 ± .002 

.688 ± .040 '.045 ± .002 

•. 032 leads available on request. 

"C" 

.140 ± .008 

.190 ± .015 

.318 ± .018 

.318 ± .018 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

TRW MINIATURE PRECISION 
POWER WIREWOUND RESISTORS 

MIL·R·26£ 
IRe Rating 
3500 C Max. 

Equl •• & Hot Spot 
IRe • Rallng (Watts) (Watts) at Ambient 

Type at 25°C 125°C 25°C 

AS·1/2 0.5 1 

AS·I RW70U (1) 1 2 

AS·2 RW69V (3) 2 3 

AS·2A 2.5 4 

AS·2B RW79U (3) 3 4 

AS.3 3 5 

AS·5 RW74U(5l 5 7 
RW67V (6.5) 

AS·7 7 9 

AS·I0 RW68V (11) 10 14 
RW78U (10) 

ASC·I0 RW55V (7) 7 10 

ASC·15 RW56V (14) 10 15 

* Inductance on AS· V:! is less than 1 p.h at 1 MC. 

Rallng Range 
MIL·R·26C (WaHs) (Ohms) 

IRC Type MIL Type G 

AS·2 

AS·5 

AS·IO 

ASC·IO 

ASC·15 

IRe 
Type 

AS·1/2 

AS·I 

AS·2 

AS·2A 

AS·2B 

AS·3 

AS·5 

AS·7 

AS·I0 

ASC·lO 

ASC·15 

V Min. 

RW59,69 2.5 ,3 0.1 

RW57,67 5 6.5 0.1 

RW58,68 8 11 0.1 

RW55 5 7 0.1 

RW56 10 14 0.1 

AVAILABLE RESISTANCEITOLERANCE 
OHMS 

0.1% 0.25% .5%,10/0 

5·2K 2.5·2K 1·6K 

5·3K 2.5·3K 1·7.5K 

5·4.2K 2.5·4.2K 1·20K 

5·8K 2.5·8K 1·42.1K 

5·4.5K 2.5·4.5K 1·24K 

5·6.5K 2.5.6.5K 1·30K 

5·15.5K 2.5·15.5K 1·60K 

5·22K 2.5·22K 1·90K 

5·55K 2.5·55K 1·175K 

5·22K 2.5·22K 1·90K 

5·55K 2.5·55K 1·175K 

Max. 

2K 

8.2K 

20K 

5.1K 

8.2K 

3%,5% 

0.5·6K 

0.1·7.5K 

0.1·20K 

0.1·42.1K 

0.1·24K 

O.1·30K 

0.1·60K 

0.1·90K 

O.1·175K 

0.1·90K 

O.1·175K 

PACKAGING-Ladder Pack (standard) and Lead Tape (optional at 
additional cost). 

Commercial Non·lnductl.e 
Range (Ohms) Max. Cont. Ranges (Ohms) 

Min. Max. Working Volt. Min. Max. 

0.5 6K 100 '" '" 
0.1 7.5K 130 0.1 3.8K 

0.1 20K 140 0.5 10K 

0.1 42.1K 300 0.5 21K 

0.1 24K 185 0.5 12K 

0.1 30K 200 0.5 15K 

0.1 60K 400 0.8 30K 

0.1 90K 600 1.0 45K 

0.1 175K 1000 3.0 50K 

0.1 90K 600 1.0 45K 

0.1 175K 1000 3.0 50K 

Range 
MIL·R·23379A Rating (Ohms) 

IRe Type 

AS·l 

AS·2 

AS·5 

AS·I0 

IRe 
Type 

AS·1/2 

AS·l 

AS·2 

AS·2A 

AS·2B 

AS·3 

AS·5 

AS·7 

AS·I0 

ASC·IO 

ASC·I5 

MIL Type (Watts) Min. 

RWP·18 1 1 

RWP·20 3 0.1 

RWP·21 5 0.1 

RWP·23 10 0.499 

PHYSICAL DIMENSIONS 
INCHES 

Dim. A Dim. B Dim. C 
±.032 ±.032 Max. 

.312 .062 .375 
" 

.406 .093 .500 
--1----- -----
.500 .218 .625 

.812 .187 .937 

.562 .187 .687 

.687 .250 .812 

.875 .312 1.000 
------ --

1.250 .312 1.375 

1.812 .375 1.937 
"-r--- "--

1.375 .468. 1.468 

2.000 .468 2.093 

Max. 

1.2lK 

3.57K 

12.1K 

40.2K 

Lead Weight 
Dia. Grams 

.020 .185 

.020 .235 

.032 .960 

.032 1.10 

.032 .900 

.040 1.60 

.040 2.57 

.040 3.32 

.040 5.46 

.040 10.3 

.040 14.0 

.. 

.. 

CUT & FORMED LEADS-Contact TRW with your reqUirements. 
POSITIVE TEMPERATURE COEFFICIENT-Availableto+5500 PPM/cC, 
contact TRW. 
FUSIBLE TYPE::. -Available for missile, computer and other critical 
applications, contact TRW. 
CONTROLLED RISE TIME-devices available, contact TRW. 

r 1.50 MIN.------..t--A--! LB 

~..-T--
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HIGH TEMPERATURE 
POWER RESISTORS 

SEC. 4700 • RESISTORS, FIXED 

TRW 
ELECTRONICS 8ROUP"i 

1ffi)s PW7 A 
ISK lOY. 

FEATURING FIREPROOF INORGANIC CONSTRUCTION 
for temperature compensation • circuit protection 

IRC Type PW Wirewound Resistors are available in nine 
ratings: 2. 3, 5, 7. 10, 15, 20, 22 and 50 watts. 

wires are held by 1/<1 hard brass terminals. The whole assembly 
is then sealed in a crackfree steatite ceramic case. Special PW 
resistors are also available for circuit protection and temper
ature compensation. Optional construction is available for 
printed circuit board applications. 

DESIGN AND CONSTRUCTION: The resistance elements of 
PW resistors are rigorously quality controlled for resistance. 
temperature coefficient, diameter and elongation. The wire is 
wound on a fiberglass core, which forms a smooth. uniform 
surface. The fill is the same inorganic fireproof material used 
in premium IRC resistors. The husky, oxygen-free copper lead 

TOLERANCE: ± 10% is the standard tolerance on Standard 
Temperature Coefficient Resistors. 

SPECIFICATIONS 
Standard temperature 

Resistance Coefficient Special Temperature Coefficients 
Power (-55'C to +275'C) 

--i-0.55%I'C-- ~45'/'I'C -IRC Ratingt Min." Max. 0.06%I'C 0.03%I'C +0.26%I'C +0.13%I'C 
Type W@oC (ohms) (ohms) (ohms) (ohms) (ohms) (ohms) (ohms) (ohms) 

PW2 2 85 0.18 2.4K 0.18to 0.68 to 0.1 to 0.24 to 0.82 to 1.0 to 
0.62 2.4K 30 130 120 10 

PW3 3 40 0.1 7.5K 0.1 to 0.3 to 0.1 to 0.1 to 0.20 to 0.24 to 
0.27 7.5K 56 270 270 20 

PW5 5 40 0.1 8.5K 0.1 to 0.39 to 0.1 to 0.1 to 0.24 to 0.27 to 
0.36 8.5K 68 300 300 22 

PW7 7 40 0.1 18K 0.1 to 0.62 to 0.1 to 0.15 to 0.51 to 0.62 to 
0.56 18K 150 680 670 51 , 

0.18 to 1.0 to 0.1 to 0.24 to 0.82 to 1.0 to PW10 10 40 0.18 30K 0.91 30K 240 1100 1100 82 

PW15 15 25 0.18 30K 0.18 to 1.0 to 0.1 to 0.24 to 0.82 to 1.0 to 
0.91 30K 240 1100 1100 82 

PW20 20 25 0.24 2K 0.24 to 0.43 to 0.1 to 0.1 to 0.14 to 0.14 to 
0.39 560 3 16 36 39 

PW22 22 25 .27 12K 0.27 to 1.3 to 0.15 to 0.36 to 1.25 to 1.5 to 
1.3 12K 360 1800 1800 120 

PW50 50 25 0.43 560 - 0.43 to 0.1 to 0.1 to 0.24 to 0.24 to 
560 5 27 60 65 

'CONSULT TRW FOR LOWER RANGES. tDerated to 0 @ 250·C. 

DIMENSIONS 
2,3,5, 7, 10, 15 and 22-WATT STYLES 

I L '~~~.1 rWI t=LCl=z= GJ 
. -I l I/16" Max. 
• 1.44 min. on PW2 

. .036 dia." ••. 032 dia. on PW2 

DIMENSIONS ±.03 

TYPE L W H 
PW2 . .69 .25 .25 
PW3 .88 .31 .31 
PW5 .88 .38 .35 
PW7 1.39 .38 .35 
PWI0 1.88 .38 .35 
PW15 1.88 .50 .50 
PW22 2.50 .50 .50 

S~'I'1 ."," ":, QJ-r 
::. :: - - I .. "-L :: -r -:: ----L 
:; ::---r,; 
! • +.06 . I .16 :!:.03 

RECOMMENDED MTG. DIM. 
TYPE A B C 0 E 

PW·2A 1.~~ -'-~~-r-~9 .31 .25 
PW-3A 1.25 _06 .88 .38 .31 
PW-SA 1.~~ -'-?~-r.~~-I--'~~- -'-;~-PW-7A 1.7:_ 4~-~-,-3:_ I--'-~~ 4 PW-I0A 2.25 .12 1.88 r-'4~_ -'-~~-"i>W~15A 2.25-"':12- 1.88- .50 .50 

Standard parts are supplied wIth straIght aXIal 
leads. Consult factory for available configurations 
for printed circuit mounting. 

20-WATT STYLE - IRC TYPE PW-20 

llNC PlAno STEEL 
ALUMINUM OPTIONAL 
.03 STOCK THICKNESS 

u...""""' ...... f 

IRC BOONE DIVISION OF TRW INC .• P.O. BOX 393 • BOONE. N. C. 28607 • (704) 264-8861 • TWX 510-936·3241 

See YELLOW SECTION for Local Offices, Phones 2893 



Vol. S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

~RUI HIGH FREQUENCY, 
• J InK HIGH VOLTAGE RESISTORS 

WITH LUG TERMJNALS OR COLLOIDAL SILVER TERMINALS 

MP MY 
rower Peak Peak 

Ratingt Voltage Voltage 
Terminal (W@ Rating" Ratinr 

Type Type 1 250 C) (Volts) {KY 

MPC/MVC-1 to. 1 SOO 3.S 
MPC/MVC·2 t·· 2 7S0 7.S 
MPC/MVC·3 t·· 3 1,400 15.0 
MPC/MVC·5 to. 5 2,600 30.0 
MPX/MVX·1 Axial Leads 1 SOO 3.S 
MPX/MVX·2 Axial Leads 2 7S0 10.0 
MPX/MVX-3 Axial Leads 3 1,250 15.0 
MPH/MVH'2 

* 4 1,000 lS.0 
MPH/MVH·4 t 6 1,750 2S.0 
MPF/MVF 12, 13 2 500 5.0 
MPG/MVG 12, 13, 15, 16, 17 4 500 5.0 
MPJ/MVJ 12, 13, 15, 16, 17 5 1,000 10.0 
MPB/MVB 15 7.5 1,200 12.0 
MPD/MVD 15 10 1,500 15.0 
MPK/MVK IS, 16, 17 10 2,000 20.0 
MPP/MVP 12,13,15,16,17 10 l,7S0 15.0 

. MPA/MVA 15,16,17 20 2,750 25.0 
MPZ/MVZ IS, 16, 17 20 2,750 25.0 
MPE/MVE 15, 16, 17 25 3,800 40.0 
MPO/MVO 15. 16, 17 30 4,750 50.0 
MPQ/MVQ 15, 17 SO 4,7S0 SO.O 
MPR/MVR IS, 17 90 8,SOO 100:0 

MVM·S * S - 30.0 

MVM·6 * 6 - 30.0 

* Solder lug or screw mounted. _ 
• Rated continuous working voltage determined by E = 1/ PR 

E should not exceed value listed In column above 
•• Also available with axial leads. 

tDerated to' 0 at 105°C 

MVMinimum MV 
Available Maximum 

Resistance Available Mi' Resistance 

or'±~% Resist· 
±5% ance Min. Max. 

olerance Tolerance (Megs) In Ohms in Megs 

2.SK 10K 10.000 20 30 
SK 2SK 20,000 3S 70 
10K lOOK 40,000 50 130 
20K 200K 75,000 100 250 

20 2S 
See page 2895 30 100 

For Ranges 
SO 150 

20K lS0K 60,000 30 50 
SOK 4001( 100,000 SO 100 
2.5K 25K 15,000 20 50 
10K lOOK 25,000 20 20 
20K 200K 50,000 '. 35 50 
50K 400K 100,000 20 30 
lOOK 700K 100,000 25 40 
40K 300K 100,000 70 100 
50K 400K 100,000 35 70 
200K 1.0meg 100,000 35 75 
200K 1.0meg 100,000 35 . 70 
300K 1.5meg 100,000 40 100 
400K 2.0meg 100,000 50 125 
SOOK 3.5meg 100,000 30 6S 
1meg 7.0meg 100000 60 130 

Std. Tal. ±2% 
100 Meg. to lS00 Meg. - -

Std. Tal. ±2% 
100 Meg. to 1500 Meg. - -

E = Max. conttnuous voltage 
P = Power in watts 
R = Resistance In ohms 

Body 
Length 

1.00±.03 
1.75±.03 
3.00+.03 
5.5 +.06 
1.00±.03 
2.00±.03 
3.00+.06 
2.5 +.06 
4.00±.06 
1.75±.03 
2.00±.03 
3.00+.03 
3.11+.03 
3.80±.03 
5.00+.03 
4.5 +.06 
6.5 +.06 
6.12+.06 
8.31±.06 
10:5+.06 
1O.S+.12 
18.S+.12 

5.5 ±.06 

6.0 ±.06 

# 12 TERMINAL 

# 2 AND #6 TERMINALS # 5, 7 AND 8 TERMINALS 

_----A -----1 

Dimensions in Inches 

Resistor 
Body 

Diameter 

.31±.03 

.31±.03 

.31±.03 

.31+.03 

.2S±.03 

.2S±.03 

.2S±.03 
.56+.03 
.56±.03 
.31±.03 
.56±.03 
.56±.03 

1.00+.03 
1.00±.03 
.56±.03 
.75±.03 

1.12+.03 
1.12+.03 
1.12±.03 
1.12±.03 
2.00+.05 
2.00+.05 

.31±.03 

.31±.03 

Width of 
Ceramic Silver 
Inside Bands 

Diameter #15 Term. 

Thd.#6·32 -
Thd.#6·32 -
Thd. #6·32 -
Thd.#6·32 -

- -
- -
- -

Thd.#6.32 -
Thd.#6·32 -

.19±.03 .38±.03 

.38±.03 .S6±.06 

.38±.03 .56±.06 

.75+.03 .56+.06 

.75±.03 .56±.06 

.38±.03 .56±.06 

.50±.03 .S6±.06 
.75+.03 .56+.06 
.75+.03 .56+.06 
.75±.03 .56±.06 
.75±.03 .56±.06 

1.56+.03 .88+.06 
1.56+.03 .88+.06 

Thd. #6·32 -
Thd. #6-32 -

These resIstors are also 
available as ferrules in 
some sizes. Consult TRW. 

# 13 TERMINAL 

b"'--r--; '~D I 
_ A ___ f._E j-l 

rn 
.144DI~·02 

-i I- .22 

# 1 5 TERMINAL 

B fl # 16 TERMINAL 

#17 TERMINAL .144 DIA. HOLE 1.75±.12 

19 GAGE (.036") j 
TINNED COPPER WIRE _ 

. , 
~ ~SEETABlE J 

~¢ T 

SOLDER LUG TERMINAL 

# 6·32 PHilLIPS HEAD SCREW 

.177 DIA. HOLE 

.88 

.144 DIA. HOLE-'t'I<...--~ .--L 
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SEC. 4700 • RESISTORS, FIXED 

HIGH FREQUENCY, 
HIGH VOLTAGE RESISTORS ,TRW 

TV P E M V 

ELECTRONICS GROUP 

TV P E M P 
IRC type MP resistors have a specially designed resistance film 
which provides optimum performance in all characteristics while 
qperating at high frequencies. The cross-sectional area of this 
exclusive film is held to less than 0.001" thickness to assure low 
inherent capacity and freedom from skin-effect. 

Terminal bands of colloidal silver are applied to each end of 
the resistor to form a permanent low resistance contact to the 
resistance film. Lug, axial lead or ferrule terminals, when re
quired, are secured to the silver end-bands. A protective coating 
is baked on the entire resistor film. 
Type MP Resistors are used extensively for applications such 
as broad band RF amplifiers, RF probes, rhombic antenna term
inating resistors, dummy loads for transmitters and dielectric 
heating equipment, television side-band filters, surge generator 
and other circuits involving high frequency measuring circuits 
and radar pulse equipment. 

For high voltage requirements where high resistance and power are 
needed, IRC Type MV Resistors offer exceptional stability. IRe's 
exclusive composition film type resistance coating is applied in helical 
form on a ceramic tube to provide a conducting path of long, effective 
length. The mechanical spacing of the helical turns gives a uniform 
pitch, and allows uniform voltage gradient throughout the length of 
the resistor. 

MV Resistors are particularly suited for voltmeter multipliers, high 
resistance standards, ':Jleeders, grid leaks, voltage dividers, TV high 
voltage circuits, cathode ray tube circuits. Also, protective equipment 
for high voltage circuits, photoelectric cell applications, high range 
bridge circuits, ionization chambers and similar electronic applications. 

HIGH OHMIC-TYP~ MVX 

Type MVX meets the requirements for a small, high
range resistor with axial leads. It can be mounted 
through a hole in a panel or terminal bo~rd of insulating 
material without terminal interference.' Construction 
corresponds to that of other MV types except for the 
terminal and method of terminal attachment. 

TERMINALS. MVX Resistors can be furnished with or 
without end caps and axial leads. When furnished with
out leads, contact must be made to .25-inch silvered 
ends by pressure clips, since, they cannot be soldered. 

TOLERANCE. Standard tolerance for MVX Resistors is 
±20%. ±5% and ±10% are available as shown in 

the table .at Fight" at extra cost. 

Type 

MVX·ll2 
MVX·1 
MVX-1V2 
MVX·2 
MVX·3 

Power 
Rating 

In Watts 

.5 
1 

1.5 
2 

3 

MINIM~!"!. 
'IR~VAILABLE 

ESISTANCE 
Peak JO%~~O% Voltage 

Rating Tolerance 

1,000 IK 
3,500 2.5K 
7,500 5K 

10,000 10K 
15,000 10K 

MAXIMUM 
AVAILABLE RESISTANCE 

±50/0 Tal. ±100/0 Tol. ±200/0 Tal. 
In Megs In Megs In Megs 

200 1,000 4,000 
350 2,500 8,OOP 
700 5,000 16,000 

1,000 10,000 20,000 
1,000 12,500 30,000 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

TRW lA TO 2 WATTS CARBON COMPOSITION 
AND WIREWOUND RESISTORS 

ELECTRONIC COMPONENTS . 

TYPE GBT®-V4 
V4 Watt Carbon Composition 
SPECIFICATIONS 
ivilL·R·ll Style .................................... RC07 
MIL·R·39008 Style .............................. RCR07 
Resistance, Standard ........................ RC07·2.7 Ohms thru 22 Megohms 

RCR07·2.7 Ohms thru 22 Megohms 
(EIA/MIL Standard Values) 

Tolerances, Standard ........................ ±5%, 10%, 20% 
Power Rating ..................................... 1/4 Watt @ 70°C derating to 0 @ 150°C 

TYPE GBJ®-V2 
1/2 Watt Carbon Composition 
SPECIFICATIONS 
MIL·R·ll Style ................................... RC20 
M I L·R·39008 Style ............................ RCR20 
ReSistance, Standard .......................... RC20·2.7 Ohms thru 22 Megohms 

RCR20·2.7 Ohms thru 22 Megohms 
Special ........ 24 Megohms thru 100,000 Megohms 

(EIA/MIL Standard Values) 
Tolerances, Standard .......................... ±5%, 10%, 20% 

Special ............................ ±5%, 10%, 20%, 30% (depending 
on resistance value) 

Power Rating ............................. 1f2 Watt @ 70°C derating to 0 @ 150°C 

TYPE GBT®-l 
1 Watt Carbon Composition 
SPECIFICATIONS 
MIL·R·ll Style .•..•••...•............•....•..•.... RC32 
MIL·R·39008 Style •...•....••.•.....•........... RCR32 
Resistance, Standard .•..•.............••...• RC32·2.70hms thru 22 Megohms 

RCR32·2.7 Ohms thru 22 Megohms 
Tolerance, Standard ....•............••....... ±5%, 10%, 20% 
Power Rating •.•.....•.......•••.........•....•.... 1 Watt @ 70°C derating to 0 @ 150°C 

TYPE BW-20 
1 Watt Wirewound 
SPECIFICATIONS 
EIA RS·344 Style ...•................•........... CRUI 
MIL·R-ll Style Size Equivalent RC20 
ReSistance, Standard ......................... 0.24 Ohms thru 750 Ohms 

(EIA/MIL Standard Values) 
Tolerances, Standard ....................... ±5%, 10% 

Special... . .............. ±2% 
Power Rating .................................... 1 Watt 50°C 

1/2 Watt 100°C 

TYPE BWH 
2 Watts Wirewound 
SPECIFICATIONS 

1/4 Watt 125°C; derating to 0 @ 160°C 

EIA RS·344 Style ....•.....•......•.•....•..•.. CRU2 
MIL·R·ll Style Size Equivalent ........ RC32 
Resistance, Standard ......................... 0.10 Ohms thru 2400 Ohms 
. (EIA/MIL Standard Values) 
Tolerances, Standard .......................... ±5%, 10% 
Power Rating .................................... 2 Watts @ 70°C 

1 Watt @. 115° C 
1/2 Watt @ 137°C; derating to 0 @ 160°C 

PACKAGING AND CUT II. FORMED LEADS 

"I" .250± .• 151~ 

II {IErut ~I~======::r 
COLOR CODf L .090 ± .... 

~1.500::!I:.125 

• • I 

L .025±·001 DIA 

Maximum Continuous Working Voltage ............................ 250 Volts 
Minimum Insulation Resistance - Dry ............................ 10,000 Megohms 
Minimum Irysulation Resistance - Wet ............................ 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure ...................................................... 500 Volts, R.M.S. 
H ~edUCte~ Pressure .. . ....................................................... 325 Volts, R.M.S. 

o Spo emperature Rise at 1/4 Watt ............................ 32°C, Average 
Shunt Capacitance ............................................................ ::0.15 pf, Average 

!---1.500±.125 -+- .390 ±.010--!-L 

I ~ .031 ± .001 II [I ~ 1111 I . 
\EtA/MIL t:::"" .140 ± .008 

COLOR CODE 
Maximum Continuous Working Voltage ............................ 350 Volts 
~!nlmum Insulat!on Resistance _ Dry ............................ 10,000 Megohms 

In mum Insulation Resistance - Wet .......................... 100 Megohms 
Minimum Dielectric Withstanding Voltage: .. 
~tmosPhe(ia Pressure .................................................... ..700 Volts, R.M.S. 

educed Pressure ........................................................... 450 Volts, R.M.S. 
Hot Spot Temperature Rise at 1f2 Watt ............................ 50°C, Average 
Shunt Capacitance ............................................................ :·0.175 pf, Average 

Note: IRC Type GBT·1f2V Is available for high voltage applications • .. r- 1•500 ±..125 +.562± .0111-----j-L 

~ Ilmlilill ~I ====:::::::J 
.040 ± .001 ~ EIA/MIL --c:- .225 ± .008 

Maximum Continuous Working VOlt~~~0.~ .. C.~~.E .............. 500 Volts 
Minimum Insulation Resistance - Dry ............................ 10,000 Megohms 
MMinimum Insulation Resistance - Wet ............................ 100 Megohms 

inimum Dielectric Withstanding Voltage: 
Atmospheric Pressure .................................................... 1000 Volts, R.M.S. 
Reduced Pressure ...................................................... 625 Volts, R.M.S. 

Hot Spot Temperature Rise at 1 Watt .............................. ..700 C, Average 
Shunt Capacitance ............ . .................................... 0.25 pf, Average 

fo-----·l.50o±. .125 -+.390± .01o-l-L 

~ .H~~I~I! ,. +S~ 
.032 ± .001 'EIA/MIL -V .140 - .008 

Colar COde 
Maximum Continuous Working Voltage ....... :\lpR 
Minimum Insulation Resistance - Dry ........ 10,000 Megohms 
Minimum Insulation Resistance - Wet ........ 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure .................................. 700 Volts, R.M.S. 
Reduced Pressure .... : .................................. 450 Volts, R.M.S. 

Hot Spot Temperature Rise at 1 Watt ............ 1000 C 
Marklng ............................................................ Standard EIA/MIL Color Code 

(doub.le width first band) r 1.500 ±. .125 -+--.5&2 ±. .010---1-L 

~d~~111 ,~" 
.040 ± .001 ~ EIA/MIL -V .225 ± .008 

COLOR CODE 
Maximum Continuous Working Voltage ....... -JPR 
Minimum Insulation Resistance - Dry ........ 10,000 Megohms 
Minimum Insulation Resistance - Wet ........ 100 Megohms 
Minimum Dielectric Withstanding Voltage: 

Atmospheric Pressure .................................. 1,000 Volts, R.M.S. 
Reduced Pressure ........................................ 625 Volts, R.M.S. 

Hot Spot Temperature Rise at 2 Watts ........ 1l5°C 
Current Noise .................................................. Negligible 
Marking ................ : ........................................... Standard EIA/MIL Color Code 

(double width first band) 

IRC' general purpose resistors are packaged in a variety of styles. Cut and formed leads are also available. Consult TRW with your specific requirements. 
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SEC. 4700 • RESISTORS, FIXED 

VICTOREEN RESISTORS 
\l\Jhen You Require Precision Resistors 
for Ultracritical Applications Involving 

QIGH VOLTAGE • HIGH IMPEDANCE • HIGH STABILITY· HIGH WATTAGE 
TYPE MOX (Metal Oxide Glaze) RESISTORS 

+ 
-=f#{L..JI ___ ~lJ=t~ 

t ~1.5H.I" A --1 Leads are 20 AWG tinned Copper or Dumel. 
8 M.x. Min. M.x. Lead diameter =.020" for MOX.400.750.1125; 

.032" for MOX 1·5. 

Temp Coefficient: This parameter varies with: 
resistance value. Coefficients of 100 ppm in. 
the low resistance values can be maintained. 
increasing to 2000 ppm in the higher values. 
Voltage Coefficient: This parameter also de· 
pends on resistance value. Where a low voltage 
coefficient is required, it is possible to obtain 
values of 5 ppm or less. 

Wattage Mal" Max. 
D,imensions, inches Type Reslsta.ce Rali.g Oper Ope, 

Numbe, Ra.ge @70'e VDllage Temp A 

MOX·400 2500 megohms .25 1000 V 220'C .420±.050 

MOX·750 5000 megohms .50 2000 V 220'C .790±.050 

MOX·1l25 10.000 megohms 1.00 5000 V 220'C 1.175±.060 

MOX·I 500 megohms 2.5 7500 V 220'C 1.050±.050 

MOX·2 looq megohms 5 15,000 V 220'C 2.050±.050 

MOX-3 1500 megohms 7.5 22,500 V 220'C . 3.050±.050 

MOX·4 2000 megohms 10 30,000 V 220'C ! 4.000±.050 

MOX-5 2500 megohms 12.5 37,500 V 220'C \5.050±.050 

'Applicable above crilical resistance 

MOX·IE - MOX-5E in same values with diameter (B) .345 max. 

2 and 5% available in all values. 1 % to 1000 megohms. 

VarnIshed Varbon Resistors 
HV Series High Voltage Resistors Features-Resistances 
from .01-25,000 megohms. Power ratings: Radial lug 
1-10W; axial lead 1-5W. Max working voltages: Radial 
lug 3500-40,000 volts; a~ial lead 3500-30,000 volts. 

tiP Series High Power Resistors Features-Radial band 
tYPEl.·Resistanc'es 0.5-100,000 megohms. Power ratings 
12-100W. Max. working voltages 15-125 KV. 

HF Se~ies High Frequency Resistors - Elements are ap
plied as a solid coatiflg resulting in low inductance. Fea· 
tures: Resistances 20 ohms-100 megohms. Power ratings: 
Radial lug 1-10W; radial band 12-90W; axial lead 1-
5W. Max working voltages: Radial lug 375-3100; radial 
band 1250-8500; axial lead 375-2600 volts. 

~rotective Spark Gaps 

B 

.130±.01O 

.130±.010 

.130± .010 

.295±.015 

.295±.015 

.295± .015 

.295± .015 

.295±.015 

Types SGL. SGS. and SGC Series spark gaps 
are available for designing into equipment a 
high degree of protection from nearby lightning 
strikes or other transient producing phenom· 
ena. VariQus configurations and mounting ar· 
rangements available. Complete specifications 
on request. 

!MlN. 

~ 

E.capsulatiD. 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

Si Conformal 

<;tability: Better than ± 2% for 2000 hours 
... t full load for MOX-400, -750, -1125; better 
than ± 1 % for 20bo hours for MOX-1 
through -5. 
Dielectric Withstanding: Adequate to 750 
volts. With our special epoxy versions MOX· 
1 E-MOX-5E this increases to 3500 dc volts 
with an attendant .Ioss of power handling cap· 
abilities. 
Insulation Resistance: MOX-1 through MOX· 
5 will meet the requirements of MIL·R-10509F. 
paragraph 3.14 . 
Standard Tolerances: For MOX-1 through 
MOX-5, 5% in all values and 1 % available to 
1000 megohms. 0.5% for limited values on 
request. For MOX-400, MOX-750 and MOX· 
1125: 1%.2% and 5% available below 1000, 
2000 and 3000 megohms respectively, 2%. 
5% and 10% are available in the upper ranges 
for each type respectively. 

TYPE RX-l 
HI-MEGOHM 
RESISTORS 

,liN. MIN.tl_7/8IN. MAX. j' I IN. MIN'1 

==" (I [ [ ,I D r.==; 

.198 IN. OIA. MAX. lLEAD OIA. 
,020 IN. :l,002IN. 

Features - Hi-Megohm resistors continue to be Victoreen's 
forte and the Type RX-1 series is pre·eminent as the most 
reliable of its type. Manufactured in accordance with MIL-R-
14293A, characteristic T. Carbon coated glass rod resistor 
element banded with silver for electrical contact. Special 
silicone varnish coating. Noise level negligible. Available in 
resistances from 107-1014 ohms. Power rating is 1 divided by 
resistance in megohms. Tolerance 1 % below 1012, 2% and 5% 
below 1013 ohms. 10% over entire range. Max working voltage 
1000V. Max ambient temperature 100'C. 

VICTOREEN INSTRUMENT DIV, of VLN 
10101 WOODLAND AVENUE. CLEVELAND, OHIO 44104 VICTOREEN 

A·3505 
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Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

TEMPERATURE 
COEFFICIENT 
Vishay Resistors are pro
duced by applying a spe
cific bulk metal film of 
known and controllable 
properties on glass. This 
self-compensating system 
of glass and metal pro
duces a dome shaped TC 
curve with zero TC at 2S'C, 
and a maximum variation 
of 1ppm from 0 to 60'C. 

1 PPM/ C. 
(0 to -j- 60 C.) 
FOR ALL VALUES 

TOLERANCE 
The Vishay patented proc
ess, which combines 
photoetching techniques 
and bulk metal film set on 
glass, permits trimming 
to extremely high accu
racy. Coarse and fine ad
justment to tolerances of 
±O.OOS% is standard 
and ±0.001 % is available 
when resistors are her
metically sealed. 

/:0.001% 

TRACKING 
Optimum TC tracking be
tween all Vishay resistors 
- regardless of value - is 
obtained because all are 
made of the same alloy, 
are of identical thickness, 
an'd are set in the same 
manner on glass. Vishay 
will guarantee TC tracking 
of their resistors even when 
manufactured more than 2 
years apart! 

1/2 PPM/ C. 

FOR ALL VALUES 

PRECISION 
RESISTORS 

RISE TIME 
The etched planar con
struction of Vishay resist
ors results in e'xtremely 
low and reproducible re
actance. Settling time is 
less than 1 nanosecond for 
individual resistors; when 
grouped in network form, a 
typical R/2R ladder of 10 
bits will have less than 10 
nanoseconds rise time and 
less than SO nanoseconds 
settling time; and no ringing, 

1 NANOSECOND 

STABILITY 
Flexible welded ribbon 
leads and elastomeric 
encapsulation isolate the 
resistive element from me
chanical stresses, giving 
the Vishay resistor ultra
high stability. The standard 
Vishay stability guarantee 
is 2Sppm/yr. (SOp pm max, 
over 3 years); and by her
metically sealing the re
sistors, Vishay can achieve 
Sppm/yr. 

5 PPM/YR. 

Other characteristics, including .04% j,R through Load 
Life; and non-measurable Noise, make Vishay resistors 

the most significant breakthrough in advancing circuit 
design since the transistor. 

TEMPCo FOR ALL VALUES 
STYLE DIMENSIONS VALUE RANGE and TOLERANCE Absolute SHELF LIFE WATTAGE RATING' O"C. to 6o"C. Tracking 

SlO2 

~ 
H- ,320±,020 30!1 to 7SK!! Lead spacing: L- .29S±.010 

150±.O10 w- .100±.010 0.30 watts 

Slo4 • H- .S20±.020 60!1 to 1S0Kll Lead spacing: L- .565±,020 
.400±,O20 w- ,150±.010 O.SO watts 

Slo5 

• H- .520±.020 Lead L - ,810±.020 9011 to 225Kll 
spacing: w- .150±,010 0.75 watts 25ppm/yr. 
,650±.O20 0,005% to 1ppm/'C. 1.5ppm/'C, (SOppm 

1.00% max, 3 yrs.) 

S106 ~ H- ,520±,020 Lead 12011 to 300KIl 
spacing: L -1.190±.020 1.00 watts 
.650±,O20 w- .245±,020 

• H- .200±.020 
S302 L~ ,37S±.020 30!! to 75K!! 

w- .375±.020 0.30 watts 
",/ 

C302 I 0- .275±.010 30!1 to 75K!! 
L - .510±.020 0.30 watts 

HA412 3A!" dia. x 3011 to 75K!! 0.0010% 

- 5/e" long 0.30 watts (min.1Kll) 

HA512 V2' dia. x 3011 to 22SKll 0.002S% 
sA! " long 0.50 watts' (min. 50011) - # 3/e" dia. x 3011 to 150Kl! O.OOS% HA414 1" long 0.50 watts' 0.01% 

1 ppm/oC, 0,5ppm/'C, 5ppm/yr. 
I---

-.c/",. 

HA516 V2" dia. x 12011 to 450KIl 0.020% 

r--- 1" long 1.0 watts' 0.05% 

HA518 V2"dia.x 18011 to 750K!1 0.10% 
1 V2" long 1 ,25 watts' 1.00% , 

~ HP202 f~·. H - .400±.020 

Lead spacing: L - .425±.020 30!! to 75K!! 0.001% 1ppm/oC, 0.5ppmI'C. 5ppmlyr, 
.l50±.OlO w- .177±.020 0.30 watts 

NOTES: Leads are #22 AWG tinned copper. 'rated Ceil 125°C. 'maximum power listed at ambient temperature of 25°C, without heat sink. 
S104, S105. S106, HA and HP available in II! to 30!! values, upon request. 
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SEC. 4700 • RESISTORS, FIXED 

ONLY VISH"Y MAKES 
NETWORKS WITH ALL .M)~ .. \I1 iA IllvY.~~)"~l~~lJU~IP'g PHODUCTS ---.-----.'--.... -.. ".----~-~~.-----... ----.---~ 

&3 LINCOLN HIGHWAY. MALVERN, PA. 1(H~5 
. TELEPHONE: (215) &44-1300 • TWX: 510-&&8-8944 

STANDAID tlETWORKS 
BINARY and R-2R 

Model No. No. Bits L (inches) 

EXTEND THE PERFORMANCE OF 
AMPLIFIERS, VOLTAGE DIVIDERS, 
AND R-2R LADDER NETWORKS BY 
USING THESE VISHAY 2-ELEMENT AND 
4-ELEMENT RESISTOR NETWORKS: 

Model 300144 Model 300145 
2-element 4-element 

100" x .295" x .320" .200" x .375" x .375" 

THESE SPECIFICATIONS 

RESOLUTION TO 

16 BITS 

FULL SCALE ACCURACY TO 

0.005% 
• .).."< 

RISE TIME 

LESS ~HAN 1 NANOSECOND 

SETILING TIME 
Series 500 4 or 5 0.700 Lead spacin9 .100" Lead spacing .125" 

6, 7, or 8 1.080 Power rating - 0.1 watt at 85"C 
LESS THAN 50 ~ANOSECONDS 

H =0.5" 9 or 10 1.300 
11 1.500 

W=0.750" 12 or 13 1.660 
IMPROVE 

AMPLIFIER 
14 or 15 1.900 PERFORMANCE 

Series 375 4 0.730 
5 or 6 1.080 

H =0.375" 7 or 8 1.380 
9 or 10 1.680 EXTEND 

W=1.230" 11 Or 12 1.980 
ACCURACY OF 

13 or 14 2.280 
LADDER 

15 -2.590 
NETWORKS 

• Multi-component receiving inspection 
• Sorting for TC or Ratio match 
• Pre-packaging or binning 
• Multi-insertions: With only ONE INSERTION you can 

assemble up to 4 resistors on a PC board,and in 1/8 the 
space! 

Eo 

Typical op-amp feedback resistors showing how one VISHA Y (actual 
size) pre-packaged 4 resistor assembly can be used to replace pre
cision wirewounds. 

tTr-
f 2 3 

VISHAY (actual size) pre-packaged 2 resistor voltage divider. Other 
configurations available with up to 4 discreet resistors. 

TEMPCO 

~i 
LESS THAN 1 PPMjOC 

FOR ALL VALUES (O°C TO 60°C) 

TRACKING TO 
DIFFERENTIAL INPUT AMPLIFIER 1/2 PePM/OC Eg ~~ IE, - E:zl 

., -1'\0, "",.-. _ 

:-
-i 

25 PPM 
STABILITY OVER 3 YRS. 

ci 
VISHAY 4·ELEMENT FI·2R BCD TO ~ DIGIT~. 

ACCURACY EXTENDER 

VISHAY UNITIZED RESISTOR CI.RCUITS 

SPECI F ICATIONS TYPICAL PRICES 
(QTY. 100) 

HIGH ACCURACY 
R, R, R, R, 

RATIO MATCH mm _ Each Resistor: lOOn to 75K 

_ Absolute Tol. each R: I 1 J' , 
To.005% 

- Absolute TC each R: $9.52 each 
±5 ppm/DC (-55°/125°C) (0.01 % match; 

_ Tol. Match: To .005% tracking within 

_ TC Match: Within 3 ppm/DC 
3 ppm/DC) 

(-55°/125°C) 

MEDIUM ACCURACY 
RATIO MATCH 

R, R, 

ITl _ Each Resistor: Up to 50K 

• Absolute Tol. each R: I 1 J 

To .05% 

_Absolute TC each~R: $1.56 each 
± 10 ppm/DC (-55°/125°C) (1% match; 

_ Tol. Match: To .1% tracking within 

_ TC Match: Within 5 ppm/DC 
5 ppm/DC) 

(Oo/600 C) 

Unitized Resistor Circuits can also be used as bridges, rec
tifiers, attenuators, ladders, etc. 

. 
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RELIABILITY IN RESISTORS - FROM 0.1 Q TO 1,000,000 Meg. 

MINIATURE OXIDES to MIL-R-22684B PRECISION METAL FILM to 300 MEG. 

Rating Dielectric Rated 
Type Walts Strength Voltage 

RL07 1/4 IOOOV 250 Volts 

RL20 1/2 IOOOV 350 Volts 

TYPE LGTH. DIA. 

RL07 .250" ±.03I" .090" 

RL20 .375" ±.025" .145" 

TOLERANCE: STD. AT ±2% AND ±5% 

IDENTiFICATION: STD. COLOR BANDING 

±.008" 

±.005" 

Resistance Range 
Min. Max. 

47 !l I50K 

10 {J 470K 

LEADS 

.025" ±.002" 

.032" ±.002" 

PRICES: .024· .17 (BULLETIN M3B) 

PLUS A COMPLETE LINE OF FLAMEPROOF POWER OXIDES, 
2·10 WATT (BULLETIN M5). 

" .. Wattl,t Ma~. Temp. 

Serln ~"aJ'nf2fcc V~1rl'i' R~~I 
Dimensions , ReslalanceRanle 

.375"±.025" .145"±.Ol(I" ,032"±.002H 25 M20E 
(Molded eonstrucllonl 50 MlOC 1 Me,. 

1 Mea;. 
ISO "'21111 lIilh Value 1.01 Mel. to I.!'> MBI. 

.470N :!:: .025~ .145" ± .0111" ,025"= .002" 2S MllE 5011 250K 
50 MIle 1011 1.5 Me,. 

1.5 Me,. 

150 MIlIi \lllh Value 1.51 Mel. to 3.0 Mel • 

. 515":.015" .205H ±.1110" .032":!:.002" 2S M22E 50!! SOOK 
50 M22C 100 2.0Mel. 

100 "'220 UI 2.5 Mel. 
150 M2211 High Value 2.SI Mel. to It! Mel. 

.B4IY'::!:.025" .285"::!:.Olll" .032":::.002" 25 Nl3E 500 1.0 Mel. 
50 MIle Ion 7.5Mel 

100 M130 1011 10 Mel. 

ISO M1311 lIigb Value 10.1 Mel. tg 30 Mel. 

60 2.000" ± .060" .285" == .OUI" .032" == .002~ 2~ Ml4E 12an 2.0 Mell. 

50 M14C 40[1 15 Mel. 

20 Me,. 

ISO M14H Hi.b V~lue 20.1 Meg. IglOO Mel. 

High Values up to 300 Meg. available on special order. 
TOLERANCE: 1% STD. ALSO .5% AND 0.25% 
PRICE: .09·4.50 (BULLETIN MI4D) 

HIGH VOLTAGE OXIDES 

ULTRA LOW VALUES 
RESISTANCE RANGE 

TYPE WATTS % TDL. LGTH. DIA. MIN. MAX. 

A20 1/2 1,2,5 .400" .145" 0.27 !l 9.9 !l 

A31 1·1/2 2,5, 10 .6875" .203" 0.27 I) 27 I) 

A32 2.5, 10 .8906" .328" 0.27 I) 27 I) 

PRICES: .15· .95 (BULLETINS LVI0B) 

ATTENUATOR PADS 
. WRITE FOR BULLETIN AP13 COVERING OUR EXTENSIVE LINE 

OF PADS. 

2M 10,000M 

2M 150,000M 

ULTRA HIGH VALUES 

TYPE 

MH52 

MH51 

M51 

TOLERANCE: 

MH52 - Sleeved, 
MH51 - Sleeved, Miniature 
M51 - Glass Enclosed 

VOLTS LGTH. DIA. 

3000 .88" .140" ± .020" 

1500 .50" .140" ± .010" 

500 1.88" .216" ± ,006" 

RANGE 

60M ·10KM 

30M· 5KM 

10M· IMM 

MH52·1%, 2%, 5.%, 10%. MH51·10%.20%. M51·1%, 2%, 5%,10% • 
PRICES: .80·25.00 (BULLETIN HV8C) 

WELWYN NOW MARKETING & WAREHOUSING BEYSCHLAG OF WEST GERMANY 

SUPERIOR QUALITY 5% DEPOSITED CARBONS PRICED COMPETITIVELY WITH COMPS 
(Also available @ 2% Tolerance) 

Wattage @ 
~:I" Europe's leading supplier of deposited carbon resistors 

Type 40·C 70·C D Tol. Range 

Beyschlag products are now being stocked in depth both 
BA 1J. 'Is .145" .075" 100 5% 10 I). 100 K 

in the U.S.A. and Canada. Quality control at every step BB "AI '/. .250" .098" 150 5% 10!l·1 M 

in the production process, coupled with highly automated 0309 'h v.. .32511 .114" 250 5% 1 I). 1 M 

manufacturing technique, guarantees the enviable repu- 0617 2f.l .610" .236" 630 5% 4.7 I). 22 M 

tation for quality and reliabil ity that Beyschlag have 
0922 2 Iv.. .810" .355" 750 5% 10 (}. 22 M 

earned throughout the world 'for over 20 years. 
(BULLETIN WB·l) PRIC-ING: i'.2¢ & UP 

CANADA: WELWYN CANADA LTD.' P.O. BOX 2484 • 1255 BRYDGES ST •• LONDON, ONT .• CAN .• (519) 451·9490 • CABLE WELCAN • TELEX 024,843 
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How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cro'ss 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product hea:ding, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume-2 on page 1274 and in Volume 3, page 2310. 

to fl"d manufacturers' addresses, phones and sales olgwces; 
YELLOW SECTION 

;~;k MANUI'ACTtmERS .. sAU!~ ofFice:s: DiRECTOllY • , 

~:}":.!~~~~=~~~~~~~~~:-= .. 
, U-gr.W:S:~/1"' ........ _·_""";":-_:.:..Pg.20!.l0 .. 
, .·~O¥ANCEP\KlNE:flCS.;;1~~, VICtorla,St; CUsta:~, 

'~~$;l:::~~:=:'~~'ci~:~~::~ 
~1i:Ava: ~al&, .. C¥,.'i40s6;:Tac·· 
4ot-7;34·~Sl$. Mgr:J.O.t:ariIJ.ri;·'~';···: .. ".' 

;·.:At_·,NCi.'2$';8·M""Dr..:_(~;.~'· 
~:'. 'Tel:2f44_f1:~ .. ·sa..~jc.w.AQaik·~ 291»"-:. 
~~:t;,;',~<·Md(b;w.~~~~~~%-=::" 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 

, TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
I isted for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248·9700. 



Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Temperature Maximum 
Adjust- Resistance Tempera- Caellicient Pawer 

Amphenal ment Range in Resistance ture Patentiometer Rating 
Descriptian Madel Ma. Turns Terminals2 Ohms' Tolerance Range (PPM/oCI in Watts 

10 to 75 -55°C 
1W' Rectangular 9921 22 l,Sl,P· 10 to 50K ±1O% to 70 ppm 1@40oc 9941* 100 ohms to 

50K±5% +125°c 

Microminiature -55°C 
%" Square 2300* 26 P,W,X 10 to 20K ±5% to 50 ppm %@85°c 

+150°c 

Microminiature 2600 -55°C 
%" Rectangular 2610* 22 P 10 to 20K ±10% to 100 ppm 1@40oc 

+ 125°C 

High P 10 to 20K -55°C 
Temperature 27501* 22 ±5% to 50 ppm %@85°c 

1 W' Rectangular l,Sl 10 to 50K +150°c 

High 28501* -55°C 
Temperature 28601 22 l,Sl,P 10 to 50K ±5% to 50 ppm %@85°c 

1 W' Rectangular +150oc 

Subminiature -55°C 
!h" Square 29001* 25 P,l,W,X,Y 10t050K ±5% to 50 ppm %@85°c 

+150°c 

Microminiature 3600 -55°C 
%" Square 3610* 23 P,W,X 100 to 20K ±10·% to 100 ppm !h@40oc 

Solvent-Resistant +125°c 

Microminiature 38004 -55°C 
%" Rectangular 3810*4 15 P, K 10 to 20K ±1O% to 100 ppm 1@40°c 

Solvent-Resistant + 125°C 

Subminiature Single- -55°C 
6900 P 10 to 50K ±10% to 50 ppm l@40°c 1/2" Round tum + 125°C 

Panel mountIng bracket available. Y - Printed circuit pins-
Terminations: L - Color coded wire leads K - Printed circuit pins with 

SL - Solder lugs 3 See Catalog T-2 for standard' resistance values. 
P - Printed circuit 

4 For Vista-Trim top, use suffix -2, as: 3800P.100·2 W - Printed circuit 
X - Printed circuit • Humiditr Proof 
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SIZE IN INCHES 

H W L ApplicatiDn 

0.32 0.28 1.25 Industrial 
Commercial 

0.198 0.375 0.375P MIL-R-27208 0.415 0.193 0.375W RT24 0.415 0.200 0.375X 

0.31 0.16 0.75 Commercial 

0.32 0.19 1.25 MIL-R-27208 
RT12 

Military 

0.32 0.28 1.25 Industrial 
MIL·R-27208 

RT-11 

0.220 0.500 0.500P 
0.187 0.500 0.500L MIL·R·27208 0.500 0.195 0.500W 
0.575 0.190 0.500Y RT22 
0.500 0.195 0.500X 

0.20 0.375 0.375 Commercial 

0.31 0.16 0.75 Commercial 

0.255 0.500 Dia. Industrial 
Commercial 

@.)MICROPOT - Trademark registered 
U.S. Patent Office 
Humidity-proof trimmers pass MIL-R·212iiBA 
mOisture resistance test. 

eem/1971 

SEC. 4750 • RESISTORS, VARIABLE 

Vista-Trim Trimmers Allow Visual Settings of 
Approximate Desired Values ... 

Standard Resistances Available 
WireWDund Cermet Film·Met"" 

Ohms 3800/3810 3805/3815 3811 

10 X X 
20 X X X 
50 X X X 

100 X X X 
200 X X X 
500 X X X 

1,000 X X X 
2,000 X X X 
5,000 X X X 

10,000 X X X 
20,000 X X X 
50,000 X X 

100,000 X 
250,000 X 
500.000 X 

1,000,000 X 

Speed Production and 
Reduce Labor Costs-
Once you've set one Vista-Trim trimmer to 
a given value, the same (approximate) value 
can be set on others by visual measurement. 

Saves Valuable Time-
Both the element and 'contact carrier are 
visible through the semi-transparent top. 
Approximate final settings can be made 
with or without an ohmmeter. Example: 
For 50 ohms, set the contact at half the 
length of its travel along a 100 ohm element. 

Reduce Field Service Time-
The repair of installed equipment is speeded 
up because the same advantages apply as 
for new equipment. The technician can 
visually adjust all units to approximate final 
settings. This saves time, aids him consider
ably by allowing quick easy final adjust
ments to balance the circuits. 

Vista-Trim trimmers have the same elec
trical, mechanical and environmental spec
ifications as the standard series presented 
in Amphenol Catalog T-2. To order, add 
suffix: -2 to the standard Amphenol part 
number, e.g. 38IOP-IOl-2. 

Optional 0.1 ~O'' or 0.200" Pin Spacing 
on 3/4" Commercial Trimmers 
Amphenol has expanded its entire line of %" rectangular cermet, Film-Mee" and wire
wound trimmers to include 0.200" pin spacing. You can now specify 0.100" or 0.200" 
pin spacing as standard on the following models. To order, indicate the appropriate 
terminal designation -P, K or Y- in Amphenol's part numbering system for the spacing 
desired, e.g. 3800P-IOl or 6034K-101. 

Models 
Available 

3805 
3815 
6034 
3811 
3800 
3810 

6034 

See YELLOW SECTION for Local Offices, Phones 

Termination Pin 
Designation Spacing 

P 0.100" 

K 0.200" 

Y 0.100" 

2903 
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IB:.'=~IAMPHENOL 

·Resistllce Teniperature 
DescriptiDn TDlerance RaDII! . 

Microminiature ±10% -55° to 2301" 26 P,W,X 10 to 10K (±5% 50 ppm %" Square avail.l + 150°C 

++ 
±10% ::Ii High-Temperature -55° to 

~ 
1 *" Rectangular 28511* 22 l,SL,P' 20 to 20K (±5% + 150°C 50 ppm 

t- avail.) 
1&.1 

:E 

:E Subminiature ::!::JO% -55° to 29011" 25 P,L.,W,Y,X 10 to 20K (±5% 50 ppm 
...I !h" Square avail.) + 150°C 

I&. 

Microminiature ±10% -55° to %" Rectangular 3811*4 15 P,K 10 to 20K (±5% + 125°C 50 ppm 
Solvent-Resistant avail.> 

Microminiature ±10% -55° to ±150ppm 
%" Square 2305* 26 P,W,X 10 to 1 Meg. (±5% +150°C (±100ppm 

avail.) avaiLA) 

High ±10% -55° to ±150 ppm 
Temperature . 28551' 22 P,L,SL 20 to 1 Meg. (±5% + 150°C (±100ppm 

1 *" Rectangular avail.) avaiLA) 

Subminiature 29051* 25 P,L,W,Y,X 20 to 10 Meg: ±10% -55° to 
¥2" Square (±5% + 150°C 

avail.) 

t-
1&.1 

:E Microminiature 38054 ±10% -55° to ±150ppm 
a: %" Rectangular 3815*4 i5 P,K 20 to 1 Meg. (±5% + 125°C 

(±lOOppm 
1&.1 Solvent-Resistant availJ . avaiLA) 
Co) 

Microminiature ±10% -55°C to 
%" Rectangular 6034* 15 P,K,Y 10 to 1 Meg. (±5% + 125°C ±100ppm 

avail.) 

Microminiature 6203 Single P,X 10 to 2 Meg. ±20% -25°C to ±100ppm *" Round Turn +125°C 

Subminiature Single- ±10% -55° to ±150ppm 
6905 P 20 to 10 Meg. (±5%1 (±100ppm ¥2" Round turn avail.) + 125°C avail.A) 

Panel mounting bracket available. ' Terminations: Y - printed 
Tenninatians: L - Calor· coded wire leads K-Prlnted 

pins - staggered (edge mount, 
pins with 0.2011" spacing 

adjust 

SL - Solder lUllS 3 See ·Catalog T-2 for standard resistance values. 
P - Printed cIrcuit 

4 For Vlsta·Trlm tap, use suffix -2, as: 3800P-100-2 W - Printed circuit 
X - Printed circuit Proof 
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Maximum 
Power SIZE IN INCHES 
Rating 

in Watts H W L Application 

'/2@ 0.198 0.375 0.375P Military 0A15 0.193 0.375W '85°C 0A15 0.200 0.375X Industrial 

*@ 0.32 0.28 1.25 Military 
85°C Industrial 

0.220 0.500 0.500P 
*@ 0.187 0.500 0.500L Military 
85°C 0.500 0.195 0.500W Industrial 

0.575 0.190 0.500Y 
0.500 0.195 0.500X 

*@ 0.31 0.16 0.75 Commercial 40°(; 

'/2@ 0.198 0.375 0.375P MIL-R-22097 0.415 0.193 0.375W 85°C 0.415 0.200 0.375X RJ24 

*@ 0.32 0.28 1.25 MIL·R-22097 
85°C RJ11 

0.220 0.500 0.500P 
'12@ 0.187 0.500 0.500L MIL-R-22097 
85°C 0.500 0.195 0.500W RJ22 

0.575 0.190 0.500Y 
0.500 0.195 0.500X 

*@ 0.31 0.16 0.75 Commercial 40°C 

'12@ 0.20 0.16 0.75 Commercial 85°C 

(Xl 
1A@ 0.33 .0.26 0.26 

Commercial 85°C (Pl 0.25 
0.22 Dia. 

'/2@ 0.255 0.500 Dia. Industrial 
40°C Commercial 

® MICROPOT - Trademark regisiered 
U.S. Patent" OffiCe 
Humidity-proof trimmers pass MIL-R-2720BA 
moisture resistance test. 
A 1K and up 

eem/1971 
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TRN: A Unique Solution to Circuit Problems 

Some background - Several develop
ments recently have profoundly changed 
electronic industry design and manufac
turing techniques-not the least of which 
has been the trend toward dual-in-line 
packaging (DIP). The quest for an effec
tive DIP trimmer package has been indus
trywide. Several manufacturers already 
have modified existing trimming poten
tiometers by turning them on their side, 

Not only does Amphenol's new TRN offer 
exceptional economies, it does more jobs, 
and does them better, than anything cur
rently available. 
Consider: Amphenol's cermet TCR per
formance values of 50 or 100 ppm/"C. 
The one-paste, one-step deposition method 
that we use allows for uniform predict
able drift of TCR within the range of 
±IO ppm/"C of each other for each resis
tor in the circuit. In addition the unit fea
tures a ratio accuracy with respect to the 
variable resistor available as low as ± 1%. 
All componentry is housed in a single 
package, which means that ambient tem
perature for each resistor in the circuit is 
the same as for all others. Plus you get 
versatility of applications and reliable, 
long life. 

Film-MetTM by Amphenol* 

It's the first major improvement in infinite 
resolution trimmers since cermets. Film
Met is an exclusive Amphenol resistance 
element completely different from wire-. 
wound and cermet types. 
100% METAL ELEMENT - Amphenol's 
exclusive Film-Met element uses the same 
vacuum deposition process as precision' 
metal-film fixed resistors. Continuous mon
itoring techniques during deposition assure 
maintenance of established performance 
levels and continuing high quality. 
ENDS COMPROMISE-This new trimmer 
won't always replace wirewounds and cer
mets. Their characteristics fit many design 
parameters perfectly. But not all! 

See YELLOW SECTION for Local Offices, Phones 

adding terminals, and calling them DIP 
trimmers. 
But this solution didn't go far enough for 
Amphenol. A DIP trimmer is a definite 
plus but the manufacturer of circuits still 
has to insert individual fixed resistors 
either by hand or machine. So Amphenol 
came up with a new. concept: a trimmer 
with up to five fixed resistors on one sub
strate contained in one DIP package. 
We've named the product TRN, or Trim
ming Resistive Network". 
The product will conserve PC board "real 
estate" by a six to I ratio and will save its 
users money. With TRN there is only one 
component to procure, inventory and prep 
for insertion instead of six and the TRN 
can be automatically inserted. 

DIMENSIONS: In accordance with EIA 
Microelectronics Outline, DIP Family, 
0.300 inch row spacing. 

This voltage divider network consists of thick 
film cermet resistors R, through R, individu
ally terminated to provide flexibility for con
necting in various circuit configurations. R, 
is adiustable by means of a leadscrew. 

* Patent Pending 

TEMPERATURE COEFFICIENT - Film
Met has a low TCR of ±50 ppm/ °C max
imum as standard. Perfect for applications 
requiring extremely low TCR. 
NOISE-For applications requiring criti
cal low noise levels, Film-Met must be 
your choice. This is especially true in ap
plications where other components feature 
low thermal noise. Film-Met is now avail
able for that critical job .. 
SETABILITY-Film-Met .contact setability 
is improved over cermet because of lower 
contact resistance variation, and vastly 
improved over the resolution inherent in 
wirewound· trimmers which have limited 
setability due to the turns of the resistance 
wire. The lower CRY of Film-Met results 
from the smooth metallic element surface 
which provides a low resistance interface 
with the precious metal contact. 
OTHER' FEATURES - Your choice for 
high frequency and pulse applications 
should also be Film-Met because of its 
excellent performance characteristics. in 
these areas. Investigate Film-Met perform
ance features for solutions to your circuit 
problems. 
• U.S. Patent No. 3,354,134; 

also foreign patents. 
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IB~IAMPHENOL 

SIZE IN INCHES Standard Standard Temper- Max.Plwer 
~::Ie~:~ Ra:::istance ~~~:::::: Linearia. Tlleraaee :!:~ Ratiag, 

Diameter Lengtll Sbaft Dia. in Dbms' -S ndard waUs 

. ¥II .797 IA! ... 2440 10 to lOOK ±3% 1O~i8W!n~ -55°C to 3 
+125°C @40°C 

• <10K±5% 
<SOil ±l% -55°C to 4 1Ih .593 IA! 2450 10 to lOOK 100:5000 ±0.75% @40°C >10K±3% ~lKo ±O.S% +125°C 

Z • <SOo±l% Ii:: 
1% .818 * 2460 10 to lOOK <SK±S% 100-=2000 ±0.7S% -55°C to 4 

::l >5K±3% ~5000 ±O.S% +125°C @40°C 
~ 

LLI 
Y4 • 2480 20 to l2SK <5K±S% <5Qo ±l% -SsoC to S ..... 2 1.018 >5K±3% >SOO±0.5% +12SoC @40°C 

ClJ 
z - ~500 ±l% U) 

3 1.018 ~ 2490 20 to 200K <5K±S% -S5°Cto 6 
>SK±3% >500±0.S% + 12SoC @40°C 

lK6. .6S6 ~ ~ 3460 100 to SOK ±S% ±O.S% -S5°C to 4 
+12SOC @40°C 

¥s 1.055 Servo IA! .. 2130 10 to SOK 10-300 ±S% ±O.S% -SSOCto 4 
.930 Bush. IOO-SOK ±3% + 12SoC @40°C 

z 
III:: • 100 ±lO% -SSOCto 3 ::l 1% 1')(4 * 205-3P 10 to SDK 50-S0K±1% ±O.S% +10SoC @40°C 
~ 

I 

M 

it ~1000 ±10% -Ssocto 3 2 l%i~~~. * 9302 . 20 to SDK ±0.2S% l1{6 ~1000 ±3% +12SoC @40°C 

¥s 1 ~ ~ MF·78 SOO to 12SK ±3% ±0.2~ -S5°C to 2 
+85°C @40°C 

¥s 1.182 * ... 4100 100 to lOOK 100·100K ±5% ±0.25% -55°C to 2 
+ 125°C @40°C 

¥II 1.455 * •• 0 21S0 25 to lOOK 25·500 ±5% ±0.25% -55°Cto 3 
100-100K ±3% +l05°C @40°C 

¥s 1.455 Va .", 2160 25 to lOOK 25-500 ±5% ±0.25% -55°Cto 3 
100-100K ±3% +105°C @40°C 

¥s 1.455 * 
~. 4300 25 to lOOK 250·l00K ±0.25% -55°C to 3 

±5% + 105°C @40°C 
z 1.573 Servo iii .. 25-500 ±5% -55°C to 5 III:: ¥s 1.448 Bush. IA! 2100 25 to l20K 100·100K ±3% ±0.25% + 125°C @40°C 
::l l20K ±5% 
~ • 25-500±5% -S5°Cto 5 I 113(6 2Va * 2200 25 to 300K 100-l00K ±3% 1000-ioOK ±0.25% Q + 105°C @40°C -- >lOOK ±5% 

• 25-500±5% <1000±0.5% -55°C to 5 113(6 2Va * 2250' 25 to 300K 100-100K ±3% 1000-200K ±0.25% +105°C @40°C 200K±5% ~200K±0.5% 

113(6 21A! *. • 44003 25 to lOOK 2S0-100K <1000 ±O.5% -S5°Cto S 
±5% 1000-100K ±0.2S% + 105°C @40°C 

1% 21fs * • 2051 1.15 to 300K <500 ±10% ±0.1% -55°Cto 5 
>SOO ±3% +105°C @40°C 

2 23<6 Servo 
* • 9002 1 to lOOK ~i~±~~% ±0.1% -S5°Cto 5 

2* Bush. 
:" .. +125°C @40°C 

I: !r~:~sel~::~\i::a'::::Ja tban Model 2Zoo 
• - s;:'C:::I~:;3~2Yi~;n; :'::;-a~r~:rs~l:ce-·:;liiiies~ i 2500 series. 
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Maximum 
Type of No. of 

Mounting Sections Application 

Bushing 6 Military 
Servo· Industrial 

Bushing 
6 Military 

Serv04 Industrial 

Bushing 
8 Military 

Serv04 Industrial 

Bushing 8 Military 
Serv04 Industrial 

Bushing 
B Military 

. Serv04 Industrial 

Bushing 3 Commercial 

Bushing 3 Military 
Servo Industrial 

Bushing 1 Military 
Industrial 

Bushing 3 Military 
Servo Industrial 

Bushing 1 Industrial 
Commercial 

Bushing 1 Industrial 
Commercial' 

Bushing 2 Industrial 
Commercial 

Bushing 2 Industrial 
Commercial 

Bushing 1 Industrial 
Commercial 

Bushing 3 MIL-R-12934 
Servo RRlOOO 

Bushing 3 Industrial 
Commercial 

Bushing 3 Industrial 
Commercial 

Bushing 1 Industrial 
Commercial 

Bushing 1 Military 
Industrial 

Bushing 3 Military 
Servo Industrial 

®MICROPOT - Trademark Reg. U. S. Patent Office 

eem/1971 

~ linear Function 
Single-Turn Potentiometers 

SEC. 4750 • RESISTORS, VARIABLE 

Amphenol offers five· single-turn wirewound potentiometers that 
meet MIL-R-12934 in all requirements. The 2500 series poten
tiometers feature rugged welded terminations; a dual contact 
wiper that withstands up to 50 g's shock or acceleration; diallyl 
phthalate construction of rotor, insulator ring and element mount 
for high stability under varying humidity and temperature envir
onments; and a movable clamp band that allovVs all phasing and 
zero settings to be accomplished in the field. 

Multi-Turn Potentiometers 
In precision multi-turn potentiometers, Amphenol offers a com
plete line of wirewound devices in both three-turn and ten-turn 
versions. Models range from the inexpensive 'Va" diameter 4100 
series to the high precision, finely-made 2" diameter 900 series. 
The 900 and 205 series offer precision stainless steel leadscrews, 
molded windings, and fine linearity adjustment. The 4100 series 
offers high electrical precision with a durable, simple design 
which insures long, trouble-free operation at a modest price. 
Amphenol's line also includes MIL-type and MIL-qualified three
and ten-turn models. 

"Non-linear -loaded linear - Sine-Cosine Functions 
CUSTOM ENGINEERED PRODUCTS 
Amphenol offers a complete line of cus
tom engineered products to meet your 
special requirements. Identified below are 
but a few examples of basic product lines 
which can be custom engineered to your 

Conductive Plastic Potentiometers 

Infinite resolution, conductive plastic po
tentiometers are available in sizes ranging 
from ¥s" to 3" diameter, resistance values 
to 200K ohms, single cup or ganged. Fea
tures include: Operating life over 10 mil
lion cycles; constant low electrical noise; 
high linearity; stable resistance through
out operating life; minimum torque; co
molded element, terminals, taps and base 
for high reliability through environmental 
extremes; taps, shorted or switching sec
tions; output curves in linear and non
linear functions to meet every requirement. 

Potentiometer Type Pressure 
Transducers 

Amphenol's line of preCISion pressure 
transducers include bourdon tube, capsu
lar diaphram and bellows types. Linear or 
non-linear precision potentiometer outputs 
are available. Pressure ranges from 1 to 
10,000 psi absolute, gage or differential. 
Sizes from I" to 3" diameter. 

See YELLOW SECTION for Local Offices, Phones 

exacting requirements. Special modifica
tions or unusual mechanical features are 
available as adaptations to these standard 
designs which can be easily accomplished 
by our Engineering Department. 

Precision Wirewound 
Potentiometers 

Single - turn, wirewound potentiometers 
are available, in a complete line of linear, 
non-linear, sine-cosine functions, in sizes 
from %" to 6" diameter, single cup or 
ganged. Meet all requirements of MIL-E-
5272 and MIL-R-12934 for linearity, reso
lution, operating life, noise and environ
mental compatibility. Taps, shorted or 
switching sections, output curves and 
special resistances available. 

Adjustable Snap Action Pressure 
Switches 

Amphenol offers a complete line of pres
sure switches for measuring gage, absolute 
and differential pressure changes in gases 
and liquids and all are adjustable under a 
wide selection of calibration ranges. A 
Ni-Span-C pressure capsule encased in a 
stainless steel housing utilizing a snap 
action switch make the units compatible 
with varied pressure medias and atmos
pheres. All are field adjustable with lock
ing screw for positive settings. Pressure 
ranges from 2 to 200 psi gage and 0 to 
100 psi absolute and differential. 
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Hot Molded Composition and Cermet Variable Resistors. 
The Allen-Bradley name on variable resistors means 
quality performance that helps protect the reputation of 
the equipment you manufacture. 
We give you a choice of composition or cermet resist
ance tracks to satisfy your applications. Many electrical 
and mechanical options are also available. You can se
lect the precise combination for the performance level 
required. 
The key to quality in A-B composition variable resistors 
is a unique hot-molded resistance track. This molded 
track has a large cross-section that results in low current 
densities for improved short-term overload protection 
and a long operating life. Control is smooth, resolution 
virtually infinite with a low noise level. Since they are 
essentially non-inductive, they can be used at high fre
quencies where wirewound units are impractical. 
All composition types are available in five standard 
tapers (linear, modified linear, CW modified logarithmic, 
CCW modified logarithmic and CW exact logarithmic). 
Special tapers can be provided. 
Alien-Bradley's perfected cermet resistance material is 
a natural for severe environmental applications in indus
trial or military equipment. Stability is exceptional in 
high temperatures and high humidity. Resolution is vir
tually infinite. linear taper standard. 

Series 70 MOD POT available with cermet or composi
tion resistance tracks. Types CJ, CO and SP have cermet 
tracks. Types J, K, G, L, Wand GD have composition 
tracks. 
Dual and triple section Type J, dual section Type GD and 
the multi-section Series 70 with composition tracks are 
ideally suited for attenuator applications. Special resist
ance values can be supplied. 
Series 70 MOD POTs are extremely versatile variljlble 
resistors. The unique modular construction permits 
ganging resistance sections, switches and verniers in 
many combinations utilizing solid and concentric shafts. 
Various shaft and bushing diameters available. 
TypesJ and G are MIL-R-94 approved for Styles RV4 and 
RVa respectively. The most thoroughly field tested vari
able resistors available. Dependability is built-in. 
TypesG, GO, L, W, CO and SP are miniature controls for 
critical applications where space is a factor. 
Types K and CJ dissipate 3 watts and 5 watts respective
ly at 70°C. Available in dual or triple section versions. 

Standard options for all types include a wide variety of 
shaft endings, shaft lengths, bushings and hardware. 

Hot Molded Composition and Cermet Trimming Potentiometers. 
Allen-Bradley trimmers are designed for you to install, 
set, and forget. Easy, pinpoint control and dependable 
stability are two of the best reasons why A-B's family of 
variable resistors are specified for high quality elec
tronic equipment. A-B trimmers give you smooth adjust
ment with virtually infinite resolution. There are no 
abrupt changes in resistance to produce transients 
(common to wire-wound trimmers). 
These rugged and compact trimmers will satisfy the most 
demanding requirements. Their continuous stepless 
resistance control makes possible easy and accurate ad
justment. Since they have low distributed capacitance, 
and are relatively non-inductive, regardless of resistance 
value, Allen-Bradley trimmers can be used in applica
tions where the ordinary wire-wound type trimmers are 
unsatisfactory. . 

© Allen-Bradley 1971 

Standard options include vertical or horizontal mount
ing, panel mount bushing, and thumb-wheel adjustment, 
depending on type of trimmer. 
TYPES F, FO, 0, Y, R, and N feature Alien-Bradley's 
unique hot-molded composition technique. The resist
ance material, collector track, insulation and metal ter
minals are all molded into one integral structure for 
durability and dependability. The dual-section Type FO 
is ideally suited for Bridged-T or L-Pad attenuator appli
cations. linear tapers are standard; however, other 
tapers and special resistance values can be supplied .. 
TYPES Sand Z are cermet trimmers, designed for severe 
environment applications. Allen-Bradley perfected cer
mets have exceptional stability in high temperature and 
high humidity environments. Leads are mechanically 
anchored and bonded. 

EC 71-11 

2908 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2): . . 2009-3076 (Vol. 3) eem/1971 



SEC. 4750 • RESISTORS, VARIABLE 

Voltage Electrical 
Resistance Rating OperaUng and 
Range and Power (rmsar Temperature Mechanical Case 

Type Tolerance Rating de) Range Rotation Configurations Dimensions Enclosure 

Compo- 19/32 inch 

~ 
silion Single deep by 

Series 50 ohms- 1.0W -55°C Dual 5/8 inch Dust and 

1'8 70 10 megohms @ to Triple square Splash 
MOD ±10% ±20% 70°C +1200 e Quadruple (single Resistant 
POT 

350V 300° 
section) 

Cl\' 
Cermel Options include: 
Series • several switch 

70 100 ohms- 2.0W -55°C types 
MOD 5 megohms @ to • vern ier drive 
POT ±10% lO0e +1500 e • concentric shafts , Compo- 50 ohms- 2.25W -55°C Single* 5/8 inch Dust and 
sition 5 megohms @ to Dual' deep by Splash 

J ±10% ±20% 70°C +1200 e Triple 1-5/32 inch dia. Resistant 
(RV4) (single section) 

-I.; --- (Special 500 V 312° *Available 
.! •. ' values to w or w/o SPST, 

Compo- 1000 megohms 3.0W -55°C SPOT or DPST 
sition available for @ to switch (Type J 

K Type J) 70°C +1500 e only) 

~ ,'.' . 
Cermet 

5/8 inch 
100 ohms- 5.0W -65°C Single deep by Dust and . . 

CJ 5 megohms @ 500 V to 312° Dual 1-5/32 inch dia. Splash ... ±10% 70°C +150~e Triple (single section) Resistant 

Compo- 15/32 inch 
sition 100 ohms- 0.5W -55°C Single section deep by Immersion 

G 5 megohms @ to w or w/o SPST 1/2 inch Sealed 
(RV6) ±10% ±20% 70°C 

350V 
+1200 e switch dia. .- 295° .: , ---

Compo- 0.8W -55°C 
Single section sition @ to 

L 70°C +1500 e 

Compo- 100 ohms- 0.5W -55°C 15/32 inch Immersion ... - silion 5 megohms @ 350 V to 295° Single section deep by Sealed 
W ±10% ±20% 70°C +1200 e 1/2 inch dia. 

fdP,'lrtr., 
Compo-

sition 100 ohms- 0,5W -55°C 35/64 inch Immersion 
... - GO 5 megohms @ 350V to 295° Dual section deep by Sealed ."",..... 

Dual ±10% ±20% 70°C +120 0 e 1/2 inch dia. 

.~ Cermel 100 ohms- 0,5W -65°C 15/32 inch Immersion 
~~ CO 5 megohms @ 350 V to 295° Single section deep by Sealed 

±10% 125°C +175°e 1/2 inch dia. 

Cermel 50 ohms- 1.0W -65°C 7/16 inch Immersion 
.~~ SP 1 megohm @ 300 V to 280° Single section deep by Sealed 

"..,.... . ±10% 70°C +1500 e 3/8 inch dia. 

Element and Resistance Operating Voltage Case 
Trimmer Adjustment Range and Power Temperature Rating Dimensions Terminal 

Type Turns Tolerance Rating Range (rms or ds) L H W Types Enclosure 

1000hms-' 0.25W -55°C Pin or 

~ Type F Composition 5 Megohms @ to 350V 1/2 Dia. x 17/32 Solder Immersion-_.",' Single turn ±1O% ±20% 70°C +1200 e Lug proof 

100 ohms- 0,25W -55°C Front 

"~ 
Type FD Composition 50 Megohms @ to 350 V 1/2 Dia. x 21/32 Section- Immersion-

(Dual) Single turn ±10% ±20% 70°C +1200 e (dual section) Solder lug proof 
only, Rear-

i n Pin or Lug 
i I: Optional. 

.~ 100 ohms- 0,4W -55°C Pin or 
Type 0 Composition 5 Megohms @ to 350V 1/2 Dia. x 17/32 Solder Immersion-

Single turn ±10% ±20% 70°C +1500 e Lug proof 

~ 
100 ohms- 0,25W -55°C Pin (Solder Dust-tight 

TypeY Composition 5 Megohms @ to 350V 1/2 Dia. x 23/64 Lug on and 
Single turn ±10% ±20% 50°C +100°C snap-in Splash~ 

version only) proof 

~ 
1000hms-, 0.25W -55°C Pin or 1 \'I·ri/I.'~·· 

Type R Composition 2,5 Megohms @ to 300 V 1-1/4 x 23/64 x 1/4 Solder Immersion-
l ' (RJ11) 25 turn ±10% ±20% 70°C +125°C Lug proof I j ~ 

~ 
100 ohms- 0.33W _55°C 

Type N Composition 2.5 Megohms @ to 300 V 1-1/4 x 23164 x 1/4 Pin Immersion-
25 turn ±10% ±20% 50°C +100°C proof 

fr 50 ohms- 0,5W -65°C 
TypeS Cermet 1 Megohm @ to 300 V 3/8 Dia. x 3/8 Pin Immersion-

Single turn ±10% 85°C +150°C proof 

r3J 50 ohms- 0,5W -55°C 
TypeZ Cermet 1 Megohm @ to 300 V 1/4 x 1/4 x 1/4 Pin Immersion-

Single turn ±10% ±20% 70°C +125°C proof 

Note: DimenSions apply to verSions shown. May vary for other versIOns. 
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CTS CORPORATIONELKHART, INDIANA TRIMMERS 

WIREWOUND 

Data Resistance Max.Op. 
Series Sheet Description Wattage Range Temp. Order From 

112 Series III Seriet 
110·112 1700 3/4" Dia. l.5·3 l/2n·IOK!! 

(3 watts) 
Berne 1050C (1800C) 

115-118 1750A 3/4" Dla. 2·3 1/2H·20K!1 !050e (1800C) Berne 

IRW' 5625A 11/4" Rectilinear 112 400n·2K!l 150°C Canada 

118 Series' 
115 Series 

, Inlinite resolution wirewound 

COMPOSITION 

Data Resistance Max.Op. 

330 Series 
Series Sheet Description Wattage Range Temp. Order From 

201 1201A 19/32" Dia. 1/4 100n·5 Meg 85°C Elkhart 

220 Series X203 1203 Side·by·Side 1/8 100n·5 Meg 85°C Asheville 

220 2500A 7/16" x 112" 1/8 250n·2.5 Meg 85°C Brownsville 

330, X331 2330e 112" Dla. 3/8 100[1·2.5 Meg 125°C Keene 
bearban 

eramlc) 

201 Series X331 Series 

CERMET 

Data Resistance Max.Op. 
Sarles Sheet Description Wattage Range Temp. Order From 

--'-
125 3125 3/4" Rectilinear 3/4 2011·2 Meg 125cC Berne 

165' 3165B 3/8" Square 1/2 20U·2.5 Meg 150°C Berne 

170 3170 112" Square 3/4 2011·2 Meg 150°C Berne 

190 Series 360 Series 
175" 3175 1/2" Square 1/2 50[1·1 Meg 150°C Berne 

185 3185 11/4" Rectilinear 25!l·1 Meg 175°C Berne' 

BI85 B3185 Bushing Mount Berne 

190·192 31900 3/4" Rectilinear 1/2 2011·2 Meg 150°C Berne 

195*** 3195A 11/4" Rectilinear 3/4 20!I-l Meg. 1500e Berne 

165 Series 340 3340 1/4" Square 1/2 10{1·1 Meg 150°C, Berne 

360.361 3360e .434" x .360" 1/2 2011-2.5 Meg 1250e Berne 

362 3360e .312" x .355" 1/2 20!!-2.5 Meg 125°e Berne 

385 3385 11/32" Dia. 1/8·1/4 20!!·500Kll 175°C Berne 

630 3630B 112" Dla. 1/2 2011-2.5 Meg 1500e Berne 
125 Series 

660 3660A 3/8" Dla. 114 IOOIl·500KIl 175°e Berne 
175 Series 

, APproved to MIL·R·22097 Style RJ24 
" Approved to M IL.R:22097 Style RJ22 

.,' Approved to MIL·R·22097 Style RJl2 

ORDERING INFORMATION: Place orders at locations shownabove,using the following addresses: 

2910 

crs of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514 • Telephone 219-523-0210 ·TWX 810-294-2256 
CTS of Asheviile, Inc., Mills Gap Road, Skyland, North Carolina 28776 • Telephone 704-684-6451 • TWX 510-935-0059 
crs of Berne, Inc., 406 Parr Road, Berrie, Indiana 46711 • Telephone 219-589-3111 • TWX 810-323-1580 
crs Microelectronics, Inc., P.O. Box 1278, Lafayette Indiana 47902 • Telephone 317-463-2565 • TWX 810-342-1882 
crs Keene, Inc., P.O. Box 1977, Paso Robles, Calif. 93446 • Telephone 805-238-0350 • TWX 510-842-1085 

In Canada, order from: 
crs of Canada, Ltd., 80 Thomas Street, Streetsville, Ontario, Canada· Telephone 416-826-1141 
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SEC. 4750 • RESISTORS, VARIABLE 

CTS CORPORATIONElIHART, INDIANA POTENTIOMETERS 

COMMERCIAL COMPOSITION 
Data Resistance Ma •• Op. 

Series Sheet Description Wattage Range Temp. Order From 
-----

450/45 Cal. 15/16" Oia. 1/4 to 1/2 501l-15 Meg 85Co Elkhart 
1001 Brownsville' 

~ 

J, ' I 

~ :fr;";'y (i ··t (i~ , . 

HV-45 (High Vall.) 1001·1 15/16" Oia. I/Stn 1/4 10011·10 Meg 85°C Brownsville 
VA45 (Vernier) 1150 15/16" Dia. 1/4 to 1/2 100ll·1O Meg 85°C Brownsville 
CFVA·45 (Vernier) 1151A 15/16" Oia. 1/4 to 1/2 100ll·10 Meg 85°C Brownsville 
70 1100 3/4" Dia. .2 to .3- 2001)·7.5 Meg 85°C Brownsville 
200 1200C 5/8" Oia. .2 to 114 1001l·5 Meg 85°C Elkhart 
2·200 & C2·200 1200C 5/8" Dia. .2to 1/4 100!)·5 Meg 85°C Elkhart 
240 1350A 5/32" Oia. 1/20 50011·1 Meg 85°C Asheville 
M·250 1300 9/32" Oia. 1/10 1001)·1 Meg 85°C Asheville 
480 1480C 2" Slide can. 1/4 to 1/2 2001)·5 Meg 85°C Elkhart 
490 1490A 2" Slide can. 1/8 to 1/4 200ll·5 Meg 85°C Elkhart 

Stereo (per sect.) 
HVC 1600 2" Ola. 2 5K!l·50 Meg 100°C Asheville 
52-53 2700A Slde·by·Side .165 10 1/3 1001l·10 Meg 85°C Asheville 

* West of Mississippi River, excluding Minnesot~, and South Eastern U.S. order 45 series from CTS of Brownsville. 

COMMERCIAL l/IflREWOUND 

~ 
Oala Resistance Max. Op. 

Series Sheet Oescri plion Wattage Range Temp. Order From 

252 1901A I'%." Oia. 2 3(1·15K(I 85°C Keene 
AW Series 2W Series 2W 1800A 1'14" Oia. 2 10·JOKll 100°C Asheville 

%}~?. AW 2100 15/16" Oia. Ill·25Kll 105°C Asheville 
VA·AW (Vernier) 1150 15/16" Oia. W·25Kn 105°C Asheville 
CFVA·AW (Vernier 1151A 15/16" Oia. 5 Ill·25K(I 105°C Asheville 

MILITARY COMPOSITION 

~\; 
Data Resislance Ma •• Op. 

~ Series Sheet Description Wattage Range Temp. Order From 
90 Series ~,- 65 Series 

65 (RV5)* 2400A 3/4" Oia. 1/2 100ll·2.5 Meg 125°C Brownsville .. jl 
90 (RV2)' 2300A 15/16" Oia. I 100\)·2.5 Meg 125°C Brownsville 

* Approved to MIL·R·94C 

MILITARY WIREWOUND 
Oata Resistance Ma •• OP. 

Series Sheet Description Wattage Range Temp. Order From 

252 Series 25 Series 25 (RA30)' 2000 I 1Mi'Dia. 4 3(1·25KIl 105°C Keene 

252 (RA20)' 1900 l1Ui' Dia. 3(1·15K!! 105°C Keene 

, Approved to MIL·R-19B 

MILITARY AND INDUSTRIAL CARBON CERAMIC 

Oala Resistance Ma •• Op. 
Series Sheet Description Wattage Range Temp. Order From 

I'; l'~ 300 (RV6)* 2450A 1/2" Oia. 3/4 100(1·2.5 Meg 150°C Keene =4!1-- • :::~f· ~ 300 Series 320 Series ~ HV·300 (High Vall.) 2451 1/2" Oia. 3/8 100ll·2.5 Meg 150°C Keene 
(i-, VA·300 (Vernier) 2452 1/2" Oia. 3/4 100(1·2.5 Meg 150°C Keene ~. 320 (RV4)* 14008 lX6" Dia. 3 10011·1 Meg 150°C Keene 

321 140lA IX," Oia. 3 250(1·2.5 Meg 150°C Keene 

* Approved to MIL·R·94C 

MILITARY AND INDUSTRIAL CERMET 

Data Resistance Ma •• Op. 
Series Sheet Description Wattage Range Temp. Order From 

400 3400 1%." Oia. 3 201l·5 Meg 175°C Berne 
500, 3500 3/4" Oia. Jlh 20\)·5 Meg 175°C Berne 
550 3550A 3/4" Oia. 2 50(1·5 Meg ISOoC Berne 

400 Series 551 (RVC5)' 3550A 3/4" Oia. 2 50ll·5 Meg 150°C Berne 

2·550 & C2·550 3550B 3/4" Oia. 2 50(1·5 Meg 150°C Berne 
600 (RVC6)' 3600 112" Oia. 3/4 20ll·2.5 Meg 175°C Berne 

550 Series 

660 3660 3/8" Oia. 1/4 100n·500Kll 175°C Berne 

Attached power switches available In rotary, push·pull ' Approved to MIL·R·23285B 
and push·push types for most CTS potentiometers. 
Consult us far aaditianal Infonnation. 

ORDERING INfORMATION: Place orders at locations shown above, using the following addresses; 
CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514 • Telephone 219-523-0210 • TWX 810-294-2256 
CTS Keene, Inc., P.O. Box 1977, Paso Robles, Calif. 93446 • Telephone 805-238-0350 • TWX 510-842-1085 . 
CTS of Asheville, Inc., Mills Gap Road, Skyland, North Carolina 28776 • Telephone 704-684-6451 • TWX 510-935-0059 
CTS of Berne, Inc., 406 Parr Road, Berne, Indiana 46711 • Telephone 219-589-3111 • TWX 810-323-1580 
CTS of Brownsville, Inc.,l100 Roosevelt Street, Brownsville, Texas 78520 • Telephone 512-546-5184 • TWX 910-870-1721 
In Canada, order from: 
CTS of Canada, Ltd., 80 Thomas Street, Streetsville, Ontario, Canada· Telephone 416-826-1141 

eem/1971 See YELLOW SECTION for Local Offices, Phones_ 2911 



PASSIVE COMPONENTS I MATERIALS I HARDWARE 

CA·RTE R 
MANUFACT U A 

CO A P 0 A AT 

N G 
o N 

I 

CARTER MANUFACTURING CORP. IS AN ORGANIZATION OF ENGINEERS AND 
CRAFTSMEN SPECIALIZING IN THE UNUSUAL IN POTENTIOMETERS AND 
SWITCH ENGINEERING AND THEIR MANUFACTURE. SINCE THE FOUNDING 
IN 1955 WE HAVE DEVELOPED FULL CAPABILITY IN WIRE WOUND AND 
CONDUCTIVE PLASTIC POTENTIOMETERS AND WILL WELCOME THE OPPOR· 
TUNITY TO WORK WITH YOU ON YOUR UNIQUE REQUIREMENTS AS WELL 
AS STANDARD COMMERCIAL OR MIL TYPES. 

WIRE WOUND SINGLE TURN _. MIL STD. PLASTIC HOUSING-COM. 
SIZE %" ra" 1J{/' 11ft 10/&" 1%" 2" 3" 2" 3" 
TYPE 120 118 223 lS7 136 160 119 236 S08 S11 
MIL. SIZE OS 09 11 IS 17 18 20 30 - -
FUNCTION ANGLE 320° 320° 320° 320° 320° 320° 3S00 ,3S0° 320° 320° 
STD. LIN. ±.S% ±.4% ±.3% ±.2S% ±.2% ±.18% ±.1S% ±.1% ±.2S% ±.25% 
SPL. LIN. ±.3% ±.2S% ±.2% ±.1% ±.1% ±.09% ±.09% ±.07% ±.2% ±.2% 
MAX. RES. 7SKa 100Ka 100Ka lS0Ka lS0Ka 17SKa 200Ka SOOKa 2S0Ka SOOKa 

. WATTS 2 3 3.S 4 4 4 4.S S 3 5 

.. - . 

MOUNTING -.. ..' - . - - _. 

IF HI E c D K 
1"1 ~ .. , 

... ,," I J "'.",.., tr ".",,, W 
-

H-Ball Bearing Tapped Holes 
F-Phosphorus Bronze Threaded Bushing 0 Threaded Bushing Locking Bushing 

Bearing *l/4 dla. Shaft· *l/a dia. S'haft * 

CONDUCTIVE PLASTIC SINGLE TURN - MIL STD. PLASTIC HOUSING-COM. 
SIZE '12" ra" 1J{t 11ft 10/&" 1%" 2" 3" 2" 3" 
TYPE CP120 CP118 CP223 CPlS7 CP136 CP160 CP119 CP236 CPS08 CPS11 
MIL. SIZE OS 09 11 IS 17 18 20 30 - -.. 

FUNCTION ANGLE 320° 340° 340° 34So 34So 34So 34So 34So 34So 34So 
r---=.~-.... 

STD. LIN. ±.7% ±.5% ±.S% ±.4% ±.4% ±.3S% ±.3% ±.2S% ±1% ±.7% 
SPL. LIN. ±.2% ±.1% ±.OS% ±.04% ±.04% ±.03% ±.03% ±.01% ±.S% ±.2S% 

1-----.. 
MAX. RES. 6.0Ka 100Ka lS0Ka lS0Ka 17SKa 200Ka 2S0Ka 400Kn 2S0Ka 400Ka 

1----.-

WATTS 1 1.4 1.6 2 2.2 2.6 3 5 3 5 

GENERAL SPECIFICATIONS 
WIRE WOUND POTENTIOMETERS CONDUCTIVE PLASTIC POTENTIOMETERS 
Resistance Tolerance ±5% Std. Spl. Avail. Resistance Tolerance ± 10% Std. Spl. Avail. 
Function Angles Spl. Available. Function Angles Spl. Available. 
Rotation Continuous, Stops Available. Rotation Continuous, Stops Available. 
Taps to Single Turn of Wire With Positive Taps of Low Resistance or Zero Width 

Elimination of Failure. Available. 

Power Rating to Zero Watts at 150°C. Power Rating to Zero Watts at 150°C. 
Ambient Temp. -65°C to + 125°C Std. Ambient Temp. -65°C to + 125°C Std. 

to 150°C Available. to 150°C Available. 

CARTER MANUFACTURING CORP. . 23 WASHINGTON STREET • HUDSON, MASSACHUSETTS 01749 . TEL. 617 - 562-6987 
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SEC. 4750 • RESISTORS, VARIABLE 

TE 
MANUFACT U A N G 

o I'J c. 0 R P ;0 A A T 

WIRE WOUND MULTI-TURN POTENTIOMETERS 
SIZE 1/2" 1/2" 1f2" SIZE 'l's" ., 'l's" 'l's" 
TYPE 120-3 120-S 120·10 TYPE 118-3 118-S 118·10 
MIL SIZE 05 OS OS MIL SIZE 09 09 09 
FUNCTION ANGLE 1080° 1800° 3600° FUNCTION ANGLE 1080° 1800° 3600° 
STD. LIN. ±.7S% ±.S% ±.2% STD. LIN. ±.l5% ±.08% ±.04% 
SPL. LIN. ±.2% ±.l% ±.OS% SPL. LIN. ±.07% ±.04% ±.02% 
MAX. RES. 30Kn SOKn 100Kn MAX. RES. 30Kn SOKn 100Kn 
WATTS 2 2 2 WATTS 3 3 3 

c------
TAPS AS SPEC. AS SPEC. AS SPEC. TAPS AS SPEC. AS SPEC. AS SPEC. 

RECTILINEAR POTENTIOMETERS - WIRE OR CONDUCTIVE PLASTIC 

5T476) ST510 TYPE SIZE STROKE RES.D STD. LIN. SPL.LIN. ELEMENTS 

MOUNTING-
THREADED BUSHING STD. 
CLAMPS· SPECIAL 

ST519 

SWITCHES 

ST476 1/2" Dia. To 8" I 100K/" ~ 1% lor 2 1 
Max. Stroke Stroke 

ST510 3A" Dia. To 12" lS0K/" ~ 1% lor 2 1.5 
Max. Stroke Stroke 

ST518 ~t x 1A" x 11;4" To 1/2" 7SK/" 2% 1% 1 .25 
Max. Stroke Stroke 

ST403 11f4" x I1f4" To 36" lOOK/" 2% 1% 1 or 2 1 
Max. Stroke Stroke 

ST632 ~/' x 1;2" To 4" 60K/" 1% ~ lor 2 .25 
Max. Stroke Stroke 

ST646 1;2" x 1/2" To 6" 60K/" 2% 2% 1 .25 
Max. Stroke Stroke 

CARTER manufactures many custom variations of these rectilinear 
potentiometers. When requesting quotations please specify stroke, resist-
ance, linearity, any taps, any switching, environmental requirements and 
quantity. 

Wire wound and conductive plastic elements can also be furnished for 
special requirements. 

CARTER manufactures custom made switches in conjunction with potenti
ometers or as enclosed wafer types. They may be simple angle indicators 
or precision commutators. Such applications requiring high precision, 
miniaturization and sophisticated switching functions have been solved, 
many within the parameters of common switch approaches. CARTER's 
unique switch engineering has supplied the answer when the number of 
poles or contacts are in contradiction with the available space. When 
interconnections become a problem they can be greatly reduced by 
custom designed internal interconnections increasing reliability and 
improved appearance. 

CARTER MANUfACTURING CORP. • 23 WASHINGTON STREET • HUDSON, MASSACHUSETTS 01749 :, TEL. 617 - 562-6987 . 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2913 
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ROTARY Single-Turn POTENTIOMETERS 
lINEAR·FUNCTIONAL/SINE·COSINE 

#50 

#78 

#105 
(Ganged) 

#205 

#206 
(Ganged) 

#175 
(Ganged Special) 

SPECIFICATIONS 
--

LINEAR SINE·COSINE 
Mechanical Rotation 360 0 Continuous 

Electrical function Angle 350 0 Nomfnal 360· 
Resistance Range 0.5KII·2 Meg!) SOOQ·SOKQ/Quad. 

-' Best linearity or Conformity .1% : Inch of Dia. I .3% p.p ~ Inr.h of oia. 
Virtual Resolution 1/250,000 
Wattage Diameter x 2 Watt(s) 
Temperature Range 5s·c tD ISO·C 
Taps. Maximum No. Diameter x 6 
Starting Torque (In. Oz.) Diameter x .15 Diameter x ~3 
Guaranteed life (at 100 R.P.M.l To 30 Million Cycles Depending on Circuitry 

50 MODEL Lin •• r 

A 1/2 
8' .4375 
C' 
D' .1250 
E .060 
F 47/64 
H .. 
K 3/8 
L 5/8 
+.0000 
-.0005 

78 
Lin •• r 

7/8 
.7500 

-
.1250 
.040 
.635 
19/32 
3/8 
3/4 

o ~Axlal Rear Terminations 

105 Unear 
106 Sin-Cos 

ll" 
1.0300 

-
.1250 
.040 
.635 
11/16 
3/8 
3/4 

DIMENSIONS 
155 Lin •• r 175 linear 1755 ( 205 Linear 305 Linear 505 Linear 

156 Sin-Cos 176 Sin·Co. 205S Linear 206 Sin-Cos 306 Sin-Co. 506 Sin-COs 3055 
1%. I'A - 2 3 5 

l.3125 1.5620 - 1.8750 2.8750 4.8750 
.7500 .7500 

.1250 .2500 .2500 .2500 .2500 

.062 .060 - .060 .047 .047 

.725 .985 .725 .985 1.350 1.870 
29/32 1\\, Each add'J I~, 11~, 21~, 

3/8 3/8 rap adds onl, 3/8 3/8 3/8 
3/4 3/4 .200" l.ength 3/4 3/4 3/4 

Low Torque·Low Inertia Pots are A".II.bl. In l JA" 0.0. 

178 Sin·Cos 
Torque, In.·Oz. .1 .2 
Inertia.OZ.·ln.l .025 .065 

.. ~! II 
BUSHING MOUNT 

ROTARY Multi-Turn POTENTIOMETERS 
L1NEAR·FUNCTIONAL 

SPECIFiCATIONS 

#5010 

#7814 

• For voltage reference, specify 0° width taps. For current carrYing, specify zero resistance taps. 
#20010 .a .. Available in Dual Units. same case dimensions. 

UOModel 7813 same as 7814 except for uial rear terminations DIMENSIONS 
MODEL 5010 7810 7820 7814 20010 

A .500 .875 2.000 
S' .4735 .750 .750 1.875 
C .188 .273 
D' 0.937 .1875 .1250 .250 
E .062 .035 

F 1.531 1.953 1.875 2.625 
H .400 .600 .562 ., 
J . 250 .312 . 

K .250 .375 

STANDARD BUSHING MOUNT L .625 .750 .500 .750 

"+ 0000 .. Axtal Rear Terminations 
, ' , 

COMPUTER INSTRUMENTS CORPORATION/92 MADISON AVE., HEMPSTEAD, N.Y. 11550/516-483-8200 
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SEC, 4750 • RESISTORS, VARIABLE 

. Infinite Resolution PRECISION COMPONENTS 
liNEAR MOTiOr~ POTENT;OMETERS 

#111 

#110 , 
,

/ 

#113 

MODEL 
Elf!clrical Siroke 
Cross Section Confi9uration 

Resistance Range 

Best Linearity 
Virtual Resolution 
Wattage 
Temperature Range 
Taps Maximum No.··· 
Starting Force Oz. al 25°C 
Life 

LINEAR-FUNCTIONAL 

110' 

To 60" 
0 

z ... :J..u}! In. to 
200K~!/in. 

16 

SPECIFICATIONS 

111· 112 

To 28" To 12" 

CI 0 
ISm!!in. to 200K!!/in. 

To Suit 

113'.1 114 11'-' 
To U" To 4" To 1" 

o CI 

0.2% : length of Eleclrical Stroke 
1/400.000 

1 Watt per Inch of Siroke 
55° to + ISQoC 

To Suit 

30 Millibn Strokes. Depending on Circuitry 

117 I IIS-' 

To 1.5" To 1.25" 
o 

119' 
To 10" 

o 

Shaft Misalignment Feature Available Not Available . Available Not Available Available 

(IoAvaiiable in Dual Units, same case dimensions. 
C")Available in Dual Unit providing the resistance and function of both elements is the same. 

¢uFor voltage reference, specify zero width taps. For current carrying, specify zero resistance taps. 
o!Io)~6Threaded. ball, spring-return and other shaft endings ilvailable. 

DIMENSIONS 
MODEL 110· 111- ll2 113- 114 116·· 117 118" 119-

A 1.00 .500 .250 .500 .967 .875 
B 1.00 1.10 .312 1.100 .635 .500 
C 2.50 .500 .750 

.50 .250 .187 .125 .0625 .1875 .1565 .1875 
lenglhof length of length of length of Length of II length of 

Meth. Travel Mech. Travel Meth. Travel Mech. Travel US" Mech. Travel 3.01" 2 50" Mech. Trlvel 
+6:' +1.125" +1.210" +1.375" +1.210 H . +2.00" 

PRESSURE TRANSDUCERS & SWITCHES 

MODEL 

Pressure 
Range, PSI. 

Linearity 
Repealabilily 
Temp. Sensilivily 

Input: Wattage 
Standard Case Pressure 
DiamelerA 
Length B 
Swilch Differenlial 
Swilch Cu rrenl 
Swilch life 

LINEAR/AIR SPEED/ALTITUDE/SQUARE ROOT/FLOW 

SPECIFICATIONS 

100D 3000 4ODO 4500 I 4500F GODO 6100 6200 Della P Mil Miniature Commercial Commercial Oil Filled Flow Low Pressure Slandard Hi Pressure 

0·15100·350 0·20010 0·2100·200 0·2100·200 0·.01100·2 0·2100·200 0·100100·5000 
Gage.Ditt., 0·5000 Gage. Ditt., Dillerenlial Gage, Gage, Dill., Gage, Dill., 

Absolule Gage Absolule Dillerenlial Absolute Absolule 
To 0.5% To 0.3% - 0.3% 
±0.1% ±.OS% ±0.1% .05% 

.02% per"C .01% per"C 
0.2 0.25. 0.4 0.25 .20 .25 

200 PSIA 200 PSIA 1000 PSIA 100 PSIA I ISO PSIA 50D PSIA 
1.156 1.62 2.00 3.20 2.44 
1.39 0.90 2.16 3.20 2.84 1.09 

1% .8% .6% I 1% 2% .8% I .6% 
2 Amperes, Max., Resislive. All Models 

10 Million Cycles, Depending on CireuilIY 

Note: Also available in current type pressure transmitters: ranges 0·2 to 0·5000 PSIA and 
current output of 1·5 rna, 4·20 rna. in EXPLOSION·PROOF housing. 

#7100 
Air Speed Transducer 

See YELLOW SECTION for Local Offices, Phones 

7ODO .7lOD 
Altilude Air Speed 

O·IOO,DOD O·IOOD 
II. Knots 

D.4% ±1 Knol 
IS' ±0.4 Knot 

.01% per"C ±01% per"C 
.25 
-

2.44 
2.84 
-

2915 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~ for Optimum Value 
~ in Potentiometers 

• New fastpack DIP models for automatic and hand insertion TRIMMER 
QUICK REFERENCE 

GUIDE 
• Expanded low-priced Econo-Trim series with sealability for pennies more 

• Mil-style construction ,methods used throughout 

• Panel mount models available in most series 

MILITARY GRADE TRIMMER POTENTIOMETERS (High Temperature, Precision) 

STANDARD 
SERIES ILLUSTRATION MODEL SEAU CONFIGURAnON RESISTANCE POWER RATING OPERATING ADJUSTMENT HEIGNT Wlm LENGTH 

TYPE & TOLERANCE TEMP. RANGE TURNS 

~ 
691 1 • Alternate position Printed Circuit 

Pins 22 AWG 
680 1 • Printed Circuit Pins 22 AWG 10 ohms to 1 watt -65'C 

600 lOOK ohms at 70'C, to 15:!:2 .18 .32 1.00 
690' 2 • Hook Type Wire Solder Terminal :!:5% derated to 175'C 
697' 2 • 28 AWG Stranded Teflon Leads Oat 175'C 

Mil. ~'~l~ 692" 2 • 26 AWG Solid Leads 

1287 1 • Printed Circuit Pins 21 AWG 10 ohms to 1 watt -65'C 

1200 1288" 2 • Stranded Teflon Leads 28 AWG 
lOOK ohms at 70' C, to 25:!:2 .28 .31 1.25 

:!:5% derated to 175'C ~~iV' 1299" 1 • Spade Type Solder Lug Oat 175'C R ·11 

~ 
1680 1 • Printed Circuit Pins 21 AWG 

1 watt 
1697" • Stranded Teflon Leads 28 AWG 10 ohms to -65'C 

1600 2 lOOK ohms at 70' C, to 22:!:3 .19 .32 1.25 
1692" 2 • 22 AWG Solid Wire :!:5% derated to 175'C 

R ·12 1690" 2 • Solder Lug Oat 175'C 

I~ 
1880 3 • Printed Circuit Pins, Gold Plated 10 ohms to 

.75 watt 
-65'C at 85' C, 1800 Nickel 20K ohms derated to to 22:!:3 .19 .3:/ 1.25 

1897 3 • 28 AWG Stranded Teflon Insulated Leads :!:5% Oat 150' C 150'C 

14'-: 5050 2 • Stranded Teflon Leads 30 AWG 1 watt .19 .50 .50 
5080 1 • Printed Circuit Pins 21 AWG, Edge Mount 10 ohms to at 70'C, -65'C .22 .50 .50 

5000 5091 1 • Printed Circuit Pins21 AWG 
50K ohms derated to to 25:!:2 .22 .50 .50 :!:5% 175'C 

5087 1 • Printed Circuit Pins 21 AWG, Side Adjust Oat 175'C .22 .50 .50 

~~ 
5850 2 • Stranded Teflon Leads 30 AWG 1 watt .145 .375 .375 

5881 1 • Printed Circuit Pins 22 AWG, ease Mount 10 ohms to at 70' C, -65'C .150 .375 .375 5800 50K ohms derated to to 25:!:3 
5880 1 • Printed Circuit Pins 22 AWG, Edge Mount :!:5% Oat 175'C 175'C .145 .375 .375 
5887 1 • Printed Circui,t Pins 22 AWG, Side Adjust .1SO .375 .375 

*Indicates model is also available in Panel Mount version. 

COMMERCIAL/INDUSTRIAL GRADE POTENTIOMETERS 

WIREWOUND ELEMENT 

STANDARD 
SERIES ILLUSTRATlDN MODEL SEAL! CONFIGURAnON RESISTANCE POWER RAnNG OPERAnNG ADJUSTMENT HElGNT Wlm LENGTH 

TYPE & TOLERANCE TEMP. RANGE TURNS 

~ 
2187 4 • Printed Circuit Pins 21 AWG 10 ohms to 1 watt -65'C 

2100 • Stranded Vinyl Leads 28 AWG lOOK ohms at 70' C, to 25:!:2 .28 .31 1.25 
2188' 4 :!:10% derated to 125'C 
2199' 4 • Spade Type Solder Lug Oat 125'C 

.". 
2387 4 } Printed Circuit Terminals, 10 ohms to 0.5 watt -55'C 15 

2300 2317 5 Gold Plated 50K ohms at 25' C, to turns .36 .28 1.00 
2389 4 } Hook·type Solder Lugs, :!:10% derated to 105' C nominal 
2319 5 Gold Plated Oat 105'C 

• 10 ohms to 1 watt' -55'C 20 
2400 2487 4 } Printed Circuit Terminals, 50K ohms at 40'C, to turns .31 .16 .75 

2417 5 Gold Plated :!:10% derated to 125'C nominal 
Oat 125' C 

-- 2699 4 } Printed Circuit TerminalS, 
2619 5 ~~U~~f:d, machine 10 ohms to 1 watt -65'C 20 

2600 2687 4 50K ohms at 40' C, to turns .19 .25 .75 } Printed Circuit Terminals, :!:10% derated to 125'C nominal 
1 2617 5 Gold plated, hand insertable Oat 125'C 
" 

1100 Same configuration as corresponding 1200 Series models. Humidity proof for industrial/commercial applications. 

2200 Same configuration as corresponding Models 680, 692 and 697. Humidity proof for industrial/commercial applications. 

'Indicates model is also available in Panel Mount version. 
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~ tor Optimum Value " 
~ in Potentiometers 

COMMERCIAL/INDUSTRIAL GRADE POTENTIOMETERS 

FILM ELEMENT 

STANDARD 
SERIES ILLUSTRATION MQOEL SEALl CONFIGURATION RESISTANCE POWER RATING OPERATING ADJUSTMENT HEIGHT WIOTH LENGTH 

TYPE & TOLERANCE TEMP. RANGE TURNS 

8387 4 }printed Circuit Terminals, 10 ohms to .. S Gold Plated 2 Megohms .7S watt -SS'C IS 
8300 8317 ~10% 10011 at 2S'C, to turns .36 ,28 LOO 

8389 4 } Hook-type Solder Lugs, thru SOOK derated to 105" C nominal 
8319 S Gold Plated ~20%all o at IDS' C 

other values 

10 ohms to 

• 2 Megohms .7S watt -SS'C 20 
8400 8487 4 }printed Circuit Terminals, ~10% 10011 at 2S'C, to turns .31 .16 ,7S 

8417 S Gold Plated thru SOOK derated to 125" C nominal 
~20% all Oat 12S' C 

other values 

8699 4 } Printed Circuit Terminals, 10 ohms to 

r#If!J' ~~I~rf~~lid, machine 
2 Megohms .75 watt -5S'C 20 

8600 8619 S ~IO% 10011 .t 2S' C, to turns ,19 .2S ,7S 
81187 4 }printed Circuit Terminals, 

thru SOOK derated to 12S'C nominal 
8617 S Gold plated, hand insertable ~20%all Oat 125' C 

other values 

~ 
10 ohms to 
2 Megohms .3 watt -6S'C 10 

800 
887 4 

}printed Circuit Pins 26 AWG 
~1O% 10011 at 25' C, to turns .15 ,10 ,50 

817 6 thru SOOK ,derated to IS0'C nominal 
~20%all Oat IS0'C • 

other values 

- 05 5 • Printed,Circuit Terminals, Gold Plated, 10 ohms to .S watt -55' C 12 
85 machine insertabJe 1 Megohm at 2S' C, to turns .19 .26S .28 

S 
~20% derated to 12S'C nominal 

85A • Printed Circuit Terminals, Gold Plated, Oat 125' C 
hand insertable ., 87 5 • Printed Circuit Terminals, Gold Plated, 10 ohms to 

.5 watt 
-55' C Single 

machine insertable at 2S'C, 
87 1 Megohm derated to to turn .19 .265 .28 

87A 5 • Printed Circuit Terminals, Gold Plated, ~20% Oat 125' C 125' C 
hand insertable 

t SEAL TYPE IDENTIFICATION 
1. Immersion proof per MIL-R-27208 4. Humidity proof per MIL·STD-202, Method 103, Condition 8 
2. Humidity proof per MIL·STD-202, Method 106 5. Immersion proof-sealed for board washing, leak tested in 70° C water 
3. Sealed per MIL-R-39015 6. Immersion proof per MIL-R-22097 

PRECISION POTENTIOMETERS-SINGLE TURN (Write for Cataiog B) 

• Precision machined anodized aluminum cups· Mold- SPECIFICATIONS: 
ed Diallyl Phthalate liners. Welded tap and terminal • Meet requirements of MIL-R-12934 and NAS-7l0 
construction· Precious metal wipers and slip rings • Eight physical sizes, 3/4" to 3" diameter 
• Flush clamp bands· Gold-plated terminals· Preci-
sion sleeve or bali bearings' Centerless' ground stain- • Electrical angles and functions to specification 
less steel shafts· Single or ganged units. • Special mechanical configurations available 

ORDERING INFORMATION 
WHERE TO ORDER: 
From your Authorized Dale Distributor, your Dale Representative, 
or Dale Electronics, Inc_, Box 609, Columbus, Nebraska 68601-
PHONE 564-3131 AREA CODE 402 TWX 910-626-8314 
TERMS: 1% lO-Net 30 F.O,B. POINT: Columbus, Nebraska 

SPECIAL CHARGES: 
Minimum Order Charge .................................. $10.00 
Minimum Item Charge ................................... $ 7.50 

DALE ELECTRONICS, INC. 
P. O. Box 609, Columbus, Nebraska 68601 

A subsidiary of The Lionel Corporation 
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Centralab potentiometers and trimmers 
are available in the size, resistance 

wattage and styles you need! 

Request your copy of 
this potentiometer cata.og 
through Centra'ab's 
advertising department. 

ApplICation 

DI1~~he::r M~~~~~~cnal R~~~~s.t~c~s Tapers Terminals Power Rating MIL Com'l. Ind. 

MODEL 1 MINIATURE COMPOSITION-SPST Switch Available 
5/8 without knob I 2600 1200-10 meg I variety I solder lug I .2W (m 40°C I I X I· X 
45/64 with knob or p.e. , 

MODEL 2 COMPOSITION-Available in an almost unlimited range of mountings, 
terminals, shafts & line switches 

15/16 I 300° 1200- 10 meg I variety I variety of I .5W @ 40~e II 
solder lugs. 

& p.e. . 

MODEL 3 COMPOSITION 
43/64 I 260° 11oo-10.meg I variety I solder lug 1·25W@400elxx lxIX 
43/64 260° 100-10 meg variety solder lug .5W @ lOoe X X . 

MODEL 3W WIRE WOUND 
43/64 I 250° 130K-I0 meg I variety I solder lug 11.5W@400el x lxl xx 
43/64 250° 30K-I0 meg variety solder lug 2.W @ lOoe 

. MODEL 4 WIRE WOUND 
1-5/32.1 295°! I-WOK ! variety I solder lug I .5W @ 40°C I X I X I X 

MODEL 5 COMPOSITION SINGLE OR MULTIPLE MINIATURE TRIMMERS 
(with integral fixed PEel!) ,"sistors & capacitOrs on ceramic plate optional) 

approx. I 290° 1200-10 meg I linear , solder lug j.25W (Ii) 7O"e I X I X I X 
3/4" square or p.e . 

. (single unit) 
. . 

MODEL 6 MINIATURE COMPOSITION-SPST ·Switch Available 
1/2 I 2500 1200-10 meg I variety I solder lug I .lW @ 40°C I I X I X 

MODEL 8 ·MICRO-MINIATURE .COMPOSITION-SPST Switch Available 
9/32 I 250° 1200-10 meg I variety I p.e. I .lW (<i) 40°C I I X I 

MODEL 9 MINIATURE COMPOSITION 
45/64 I 260° 1100- 10 meg I variety. I s~~~J~g I .2W @ 40°C I x I X I X 

MODEL 12 HOT MOLDED 
1-7/64 1 312° 1 10-5 meg I variety I solder lug 1 2.25 @ 700 e 1 X 1 X 1 X 

Below is a brief summary of the 
types listed in our sixty page poten
tiometer catalog. These potentiom
eters are in many cases available 
ganged and with either front or 
rear mounted wafer switches as 
well as rear mounted line switches. 
Special tapers for almost every 
application are already available. 

Most of these potentiome
ters have dustproof construction. 
Equivalent noise resistance of as 
low as % % of nominal maximum 
resistance is available. 

Many models are available with 
numerous mountings and terminal 
configurations, enabling easy fit
ting into printed circuit. boards or 
wired construction. 

FOR 
IMMEDIATE 
DELIVERY 

Many types, in most popular 
resistance ranges, are stocked by 

Centralab Industrial 
Distributors. 

T -, 
CENTRALAB 

Electronics Division 
GLOBE-UNION INC. 

5757 NORTH GREEN BAY AVENUE 
MILWAUKEE. WISCONSIN 53201 
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• precision e S I decades and 
® components 

Electro Scientific Industries makes 
available panel mount decades, dividers 
and individual resistors that provide the 
nucleus components for all our precision 
measurement and calibration equipment 

(see Section 2900). The patented Dekadial® 
stacked decades save panel space at 
0.02% accuracy in the decades, 20 ppm for 
the dividers. Sdlid silver-alloy switches are 
used throughout, plus silicone-treated 

ceramic switch wafers. The wire-wound 
resistors are produced by a proprietary 
winding aging process for highest precision 
and stability. 

Resistive Decades 

DS 12 Individual 
Decade Resistor 

Nine different total resistances available for DC and 
audio frequency applications. Can be used as a divider 
by cutting jumper. . 

MODEL DESCRIPTION 

OS 12 Single 10·step resistance decades 
DS 1265 Decade resistor, coaxial 2 decades plus rheostat 

DS 1365 Decade resistor, coaxial, 3 decades 

OS 1463 4 dial coaxial, 3 decades plus rheostat 
OS 1464 Decade resistor 4 decade coaxial 

·Special ordor 

Dekapot® Dividers 

MODEL 
'DV 411 
DP 1211 

DP 1311 

DT 1135 
DT 1145 

'Special order 

;: \ •" . 

, \ 
! 

DP 1311 Decade Potentiometer 
Kelvin-Varley linearity is guaranteed 
20 ppm stable/yr. Three decades 
plus 100-division potentiometer 
gives resolution of 0.0003%. Three 
different values available. 

DESCRIPTION 
Resistive divider, adlustable base, 3 decades plus pot 
Panel-mounting coaxial dial decade potentiometer 
(Kelvln·Varley); 2 decades plus pot 

Decade potentlometer-3 decades plus pot 

Panel mounting ratio transformer 2 decades plus pot 
Panel mounting ratio transformer-3 decades plus pot 

Wirewound Resistors 
A special ageing process ensures stabil
ity to 0.005% standard, or 0.001 % on 
the best available. Standard accuracy is 
0.01%, but 0.0015% is available. 
Changes in environment have little affect 
and ac residuals are low. Come in open 
frames (RF), encased in daillyl phthalate 
(RC) or hermetically sealed cases (RH). 

Dekastats® 

PER STEP 

0.010 1 MO 
0.1,1,10 O/dlal dlv. 

1.10,1000 
0,010 
0,1,1 O/dlal dlv, 
0,1,10 
100 
0.010,1000 

Dekatrans® 

DS 1365 Precision Dekastat 

Three coaxial decades available in 
four different total resistances. 

TOTAL NOMINAL PRICE RESISTANCE ACCURACY 
0,10 10MO 0.02% $25.-$110. 
1,2,12 kO 0,02% 95. 
120 kO' 0,02% 115. 
1,2,12,120 kO 0,02% 95. 
1200' 0,02% 120. 
12,120 kO 0,02% 110. 
1,2,12 kO 0,02% 115. 
120 kO 0,02% 125. 
120 Il, 1.2 MO' 0.02% 150. 

DT 1145 Miniature Decade Ratio Transformer 
Dekatrans are inductive voltage dividers for use 
at audio frequencies. High input impedance, 
low output, and low phase shift make it ideal for 
testing voltage and current division, turns-ratio 
measurement, divider calibration and imped
ance comparison. 

VALUE OR RATIO LINEARITY PRICE 
10, 100 k!l 
1,10 kll 
100 kO* 
1 k to 100 kll' 
1,10,100 kO 
1 kO to 100 kO 
1.1105 
1.11100 

Special Feature 

20 ppm $195. 
20 ppm 100. 
20 ppm 115. 
20 ppm 150. 
20 ppm 150. 
20 ppm 180. 

100 ppm 190. 
10 ppm 260. 

New DATA·DIAL easily adapts calibration 
instruments for automatic data logging. 
Simple knob replaces all decade sWitches 
on front panel of your calibration equip. 
ment. Each DATA·DIAL contains circuitry 
and wiring for digital output. Take off old 
knob, put on DATA-DIAL without removing 
panel, dust cover or exposing switch 
decks. Costs only $35.00 per dial. 

See ESI's Instruments and Standards in Section #2900 

alsl i. Electro Sclentillc Industries, 13902 N.W, Science Park Drive, Portland, Oregon 97229 
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CUSTOM ne new england instrument company 
,--_D_IV_IS_I_O_N_... GENERAL OFFICES 14K EN D AL L LAN E • NAT I C K, MAS SAC H 1/ S ET T$ 0 1 7 6 0 • TEL. 6 1 7 • 8 7 3 • 9 7 1 1 

SINGLE·TURN CONDUCTIVE PLASTIC AND WIREWOUND PRECISION POTENTIOMETERS 
• AVAILABLE WITH LINEAR OR 

NONLINEAR FUNCTIONS 
• AVAILABLE WITH MULTIPLE TAPS 
• AVAILABLE IN SINGLE OR MULTI·CUP 

CONFIGURATIONS 
• AVAILABLE IN SERVO OR BUSHING MOUNTS 
• AVAILABLE WITH OTHER COMPONENTS 

DESIGNED·IN (SPRING·RETURNS, STOPS, 
SWITCHES, MOTORS, ETC. 

GENERAL SPECIFICATIONS - CONDUCTIVE PLASTIC 
Resistance Tolerance 

Standard: ± 10% 
Ambient Temperature Range 

Standard: - 55°C to + 150°C 

Bearings 
Stainless steel ball bearings 
are standard. 

Mechanical Rotation 
Normally continuous; however, 
stops are available. 

Elec1rical Function Angle 
Standard: 340° ± 5 ° 

Travel Resolution 
Essentially infinite 

Life 
50 million revolutions 

RELATIVE MERITS OF CONDUCTIVE PLASTIC VS. WIREWOUND 
The major advantages of conductive plastic potentiometers 
over wirewounds are infinite resolution and ionger life. In 
most other respects, the two types are comparable. NEI has 
ma'de it a strong point over the years to maintain balanced 
capability in conductive plastic and wirewound potentiometers. 
Each has its advantages in given applications, and NEI is the 
only company that can objectively recommend and supply 
either type. 

NOMINAL NOMINAL MAXIMUM. 
RESISTANCE POWER STARTING NOMINAL 

SERIES DIAMETER RANGE RATING TORQUE ACCURACY 

~FT ¥l" . 1K to 10K 0.5 W @ 25°C 0.35 ol·in ±1.0% 
34 FT. ¥.." 1K to 20K 1.0 W @ 25°C 0.35 ol·in ±0.75% 
78 FT '10" 1K to 25K 1.0·W @ 25°C 0.35 ol·in ±0.75% 

116 FT 1',1,' 1K to 50K 1.0 W @ 25°C 0.35 ol·in ±0.5% 
1'16 FT 1~6" lK to 7SK 1.5 W @ 25°C 0.50 ol·in ±0.5% 
158 FT 1\1," lK to 75K 2.0 W @ 2SoC 0.50 ol·in ±0.5% 
200 FT 2" 1K to lOOK 3.0 W @ 2SoC 0.75 oz· in ±0.3% 
300 FT 3" 1K to lOOK 5.0 W @ 25°C 1.0 Qz·in ±0.25% 

VALUES SHOWN ABOVE ARE NOMINAL. FOR SPECIFIC REQUIREMENTS. REFER TO NEI'S 
COMPLETE CArALOG OR CONTACT OUR APPLICATIONS ENGINEERING DEPARTMENT. 

STANDARD LINEAR MOTION MODELS 114L. 34L & lOOL 
Low-cost cQnductive plastic linear motion designs 
for application in automatic control systems. 

E ELEC. STROKE 

M MECH. STROKE 

L BODY LENGTH 

SPECIFY UP TO 30" MAX 

E + 3/32 MAX 

E + 3"MAX 'T 3 
SHAFT 

EXTENDED '. 

Can be 
supplied with 

connector 
output. 

H HOLE LOCATION E + l"i..OI5 2 

WAFERPOyrM SINGLE·TURN PRECISION CONDUCTIVE PLASTIC POTENTIOMETERS 
(LINEAR & NONLINEAR FUNCTION POTENTIOMETERS SPECIFICALLY DESIGNED FOR HIGH·DENSITY PACKAGING) 

MODEL 78FT MODEL 116FT MODEL 176FT MODEL. 200FT 

Body Diameter 'A" l'll," l~." 2" 

MECHANICAL Length (single cup only) .680 .680 .68il .680 
length each additional cup .200 .200 .200 .200 
Starting Torque . 35 oz·in MAX. . 35 oz·in MAX . . 50 ol·in MAX • .75 ol·in MAX • 
(per cup, additional) . 25 o!·in ·MAX. .25 ol·in MAX. .35 ol·in MAX. .SO ol·in MAX • 

SPECIFICATIONS 
Standard Resistance Values lK to 50K· lK to SOK lK to 75K lK to lOOK 
Standard Resistance Tolerance ±10% ±10% ±10% ±10% 
Standard, Accuracy ±0.5% ±D.S% ±O.S% ±0.3%' 

ELECTRICAL 
Travel Resolution 

(essentially infinite for all models) 
Electrical Function Angle 340° ±5° 340° ±5° 340 e ±so 340° ±5° 
Power Rating @ 25°C 

(derates linearly to 0 walls @ 12S"C) 1.0 wall 1.0 watt 1.5 watts 3.0 walls 

THE SPECIFICATIONS SHOWN ABOVE ARE TYPICAL. SPECIAL ELECTRICAL REQUIREMENTS AND MECHANICAL REQUIREMENTS CAN BE MET 
FOR VIRTUALLY ALL PARAMETERS. 
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STANDARDS 
DIVISION 

reJ new england Instrument company 
'--_____ --l GENERAL OFFICES 14K END ALL l A N E • NAT I C K. MAS SAC H USE T T SOl 7 6 0 • TEL. 6 1 7 ·8 7 3 • 9 7 1 1 

SPECIFICATIONS I ECONOPOT® MKI 1* HI-RELIABILITY 
INDEPENDENT ELECTllCIl CHIIlCTEIISTICS - ALL MODELS 

MODEL LlNEAIITT TOTIl (100 PCS. 
HUMIEI MOUNTINC (STANDAIO) IESISTANCE OR MORE) PAIAMEUI VALUE REMAIIS 

78ESll02 Servo 1% lK $13.60 Resistance lK. 5K. 10K See table 

78ESl502 Servo 1% 5K 13.60 linearity 1 %. 0.5%. 0.25% See table 

Electrical 6 .. ,le 340" ±5° 
78ESlI03 Servo 1% 10K 13.60 

Output smoothness As per Mll-R-39023 
78ES8102 Servo 0.5% IK 16.45 Rotational life (Servo) 10,000,000 revo(utions without catastrophic failure 

78£58502 Servo 0.5% 5K 16.45 Resolution Essentially infinite 

78ESBI03 Servo 0.5% 10K 16.45 
Minimum Voltage As specified in Mll·R-39023 

End Volla,e 0.5% of total applied As specified in MIL·R-39023 
78ESC102 Servo 0.25% lK 19.55 vollage. maximum 

78ESC502 Servo 0.25% 5K 19.55 
Power Rating I watt at 70"C 

derated to 0 at 125'C 
As per Class 5 01 Mll·R-39023 

78ESCI03 Servo 0.25% 10K 19.55 Insulation Resistance 1000 meaohms minimum As specified in MIL·R-39023 

78E8Al02 Bushina 1% lK 11.55 
Dielectric Withstand ina As specified in MIL·R-39023 for 

Vollase 750 valls rms units less than 1%" diameter 

78EBA502 Bushin, 1% 5K 11.55 Resistance Tolerance ±10% 

78EBA103 Bushin, 1% 10K 11.55 ENYIIONMENTAl CHAllCTEltSTlCS - ALL MODELS 

78[8BI02 Bushin, 0.5% lK 14.40 PARAMllEl YAlUE 

78EBB502 Bushin, 0.5% 5K 14.40 Temperature Cycling Test condition C. Method 102 01 MIL-STD-202C 

78£8BI03 Bushina 0.5% 10K 14.4D 
Operatina Temperature - 6So C to +12S'C 

Humidity Cyclina Will meet MIL-R-12934 for Class 5 units 
78EBCI02 Bushin, 0.25% lK 17.50 Sail Spray Will meet test as specified in MIL-R-12934 

78EBC502 Bushing 0.25% SK 17.50 Shock SOG. 11 milliseconds as per MIL-R-12934 Test Condition C 

78EBCI03 Bushing 0.25% 10K 17.50 
Vibration 0.06 inches double amplitude or 15G. whichever is less. 

Irom 10·2000 cps. as specified in MIL-R-12934, 

All data subject to change without notice 
Test Condition B 

INDUSTRIAL ECONOPOT MODEL C 

REAR VIEW OF REGULAR 
118 THREE TERMINAL UNIT 

REAR VIEW OF 
CENTER·TAPPEO HOUSING 

BUSHING MODEL 
ELECTRICAL SPECIFICATIONS 

SERVO MODEL 

" d ,J11dMt Total 
Li'-'ty Resistance 

MocW Mountilll f ....... ) ±20% 

7BCBA102 Bushing 1% 1K 
78CBA502 Bushilll '" 5K 
78CBA103 Bullling '" 10K 
78C8B102 Bulllllll 0.5" 1K 
7BCBB502 Bulllllll 0.5" 5K 
7BCBB103 Bulllilll 0.5" 10K 

Electrical Angle: 342 0 ± 50 
Life: 25,000,000 revolutions - Servo 

25,000,000 manual settings - Bushing 
Power Rating: 1 watt at 70 0 C derated to 0 at 125 ° C, 

as per class 5 of MIL-R·39023 
Torque: 1.0 oz. in. (standard) 

"Available as ganged units (deSignated Mark II). 

Price 
C100pa. 
armorel 

4.99 
4.99 
4.99 
7.50 
7.50 
7.50 

InIIlpl ... , Total 
Li_ity Resistance ....... Mountllll (IUInII .... ' ±20% 

7BCSA102 SIIIW 1% 1K 
78CSA502 Servo '" 5K 
7BCSA103 Servo '" 10K 
7BCSB102 Servo 0.5" 1K 
7BCSB502 Servo 0.5" 5K 
7BCSB103 Servo 0.5% 10K 
78CSC102 Servo 0.25" 1K 
7BCSC502 Servo 0.25" 5K 
78CSC103 Servo 0.25% 10K 

1/4" Diameter shaft - available on request 
1/4" Long bushing - available on request 
Design options available on request. 

eem /1971 See YELLOW SECTION for Local Offices, Phones 
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1100pa. 
arm .... ) 

7.60 
7.60 
7.60 
9.70 
9.70 
9.70 

12.25 
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TYPE 75 

75 WATT 
0.5-10,000 OHMS 

23/4" DIAM.-0.60 LBS. 

TYPE 225 

225 WATT 
1-2500 OHMS 

5" DIAM.-2.18 LBS. 

TYPE~5(j . 

75,0 WATT 
1-2500 OHMS 

10" DIAM.-7.31 LBS. 

TYPE 25 

25 WATT 
1-5000 OHMS 

1 9/16" DIAM.-0.23 LBS. 

"l: :'. ; ;"., ,. ;.:.:~:: ' 

TYPE 1000 

1000 WATT 
1-2000 OHMS 

12" DIAM.-10.0 LBS. 

;',' .' 

" 

POWER 

RHEOSTATS 

,~:,~~~f~lTT " 
>,;~:",,".<:6.5'10,QdBb,HMS ,'," 

"'~':161i6;' DIArv1:~Q.45 LBS:' 

TYPE 150 

150 WATT 
0.5-10,000 OHMS 

4" DIAM.-l.50 LBS. 

TYPE 500 

500 WATT 
1-2500 OHMS 

8" DIAM.-3.75 LBS; 

'. '·SPI:CIAX.R~EOSTATS WrfHTAP.':<··· 
e;RE,D.SECTtONS;LOCKINGDE. 

'VICES,OF.F POSITIONS, TANDEry'I 
MO'UNTINGS, SPECIAL SHAFTS 

. ON BVSHINGS,ANOI\IIANYOHiER 
VARIATIONS CANBESUPPUEO 
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lEI H MIT E has the answer 'in wirewound rheostats 
Twelve sizes in wirewound, vitreous 
enameled rheostats are stocked by 
Ohmite distributors all over the 
country and at the Ohmite factory, 
This selection, the most extensive 
available to industry, covers ratings 
that meet the major portion of design, 
production and emergency needs. Rat
ings of 7'12, 12'h, 25, 50, 75, 100, 
ISO, 225, 300, SOD, 750 and 1000 
walts are standard. 

FEATURES OF CONSTRUCTION: Ohmite rheostats are designed to produce permanently 
smooth, close control. The construction is all ceramic and metal; there is nothing to smoke, 
char, shrink, or shift. All models have insulated shafts with provision to keep the rheostat 
from turning on the panel. The resistance wire is wound over a solid ceramic core. Each 
turn is a separate resistance step and is locked against shifting by vitreous enamel (except 
Model C). The core and base are also bonded by vitreous enamel. The pivoted universal
action-mounted contact brush is of metal-graphite and varies to fit current and resistance. 
It rides upon a large flat surface and assures perfect contact without wear on the wire. 
Pressure at the contact and at the center lead are independent. Ohmite Rheostat Models 
H, J, G, K, L, P, and N, all marked Series A, are listed under the Underwriters' Labora
tories Reexamination Service. 

RATING: The current carrying 
capacities shown in the tables 
are for use in free air; when 
units are enclosed, these curre,lts 
should be reduced possibly as 
much as 30% to 50%, depending 
upon the degree of ventilation. 
The rated current will cause the 
rheostat to dissipate its rated 
wattage when the full resistance 
is in the circuit. 

MODEL C, MINIATURE - 7.5 Watts* (See Bul. 203) 
The Model C provides greater design flexibility. In addition to its small size, its 
versatile solder terminals wi!1 alsJ). plug into common transistor sockets or circuit 
boards. It is stocked with both standard and locking type bushings. 

Std. 
Shaft 

Ohms Amps_ 
Catalog 

No. 

10 .86 4908 
15 .71 4909 
25 .55 4910 
35 .46 4911 
50 .39 4912 
75 .32 4913 

100 .27 4914 
150 .22 4915 
200 .19 4916 
250 .17 4917 
350 .15 4918 
500 .12 4919 
750 .10 4920 

1000 .086 4921 
1500 .071 4922 
2500 .055 4923 
3500 _046 4924 
5000 .039 4925 

* RatIDg on Metal Panel. 

MODEL H - 25 Watts 

LackIng 
Shaft 

Catalog 
No. 

4948 
4949 
4950 
4951 
4952 
4953 
4954 
4955 
4956 
4957 
4958 
4959 
4960 
4961 
4962 
4963 
4964 
4965 

Diameter: .515" max. 
Shaft: 'Al" Diameter. 

Standard-Code: C-__ -S-l 
Ohms 

Locking-Code: C-__ -LO-l 
Ohms 

Resistace Tolerance: ±IO% 
Torque: 0.25 to 3 oz.-inch 
We ight: 0.27 oz. 
Standard Mounting: For panels up to 
W' by 1f4-32 bushing with non-turn 
projection. Solder terminals also .fit 
EIA type TSE-3R100 transistor socket. 
Rotation: 3000 ±5° 
Standard Knob: No. 5151. S~ecify sep
arately on order when deslfed. 

Diameter: IX.". Code: H-__ -F-2. Shaft: W' diameter. 
Ohms 

Resistance Tolerance: ±IO%. Torque: 0.25 to 0.5 pound-inch. Weight: 0.19 lb. 
Standard Mounting: For panels up to W' by %"-32 bushing with No. 5050 non-turn 
washer. Rotation: 3000 ±So. Standard Knob: No. 5150. Specify separately on order 
when desired. 

Catalog Total Max. Catalog Tatai Max. 
No. Ohms Amps. No. Ohms Amps. 

0140 1 5.000 0154 250 .316 
0141 2 3.540 0155 350 .267 
0142 3 2.880 0156 500 .222 
0143 6 2.040 0157 750 .182 
0144 8 1.770 0158 1,000 .155 
0145 10 1.580 0159 1,500 .129 
0146 15 1.290 0160 2,500 . 100 
0147 25 1.000 0161 3,500 .084 
0148 35 .845 0162 5,000 .070 
0149 50 .707 

42001 
7,500 .058 

0150 75 .575 4201 10,000 .050 
0151 100 .500 4202 15,000 .041 
0152 125 .445 4203 20,000 .035 
0153 175 .375 4204t 25,000 .032 

t Silicone-ceramic coating, 500 V. max. Not listed 
UL Series A. 

MODEL J - 50 Watts 
Diameter: 2M.". Code: J-__ -F-2. Shaft: . W' diameter. 

Ohms 
Shaft: W' diameter. Resistance Tolerance: ±10%. Torque: 0.25 to 2.0 pound-inches. 
Weight: 0.32 lb. Standard Mounting: FO'r panels up to W' by %"-32 bushing with 
No. 5050 non-turn washer. Rotation: 3000 ±So. Standard Knob: No. 5150.' Specify 
separately on order when desired. 

Catalog Total Max. Catalog Total Max. 
No. Ohms Amps. No. Ohms Amps. 

0308 0.5 10.000 0324 500 .316 
0309 1 7.070 0325 800 .250 
0310 2 5.000 0326 1,000 .224 
0311 4 3.530 0327 1,600 .176 
0312 6 2.880 0328 2,500 .141 
0313 8 2.500 0329 3,500 . 119 
0314 12 2.040 0330 5,000 .100 
0315 16 1.760 0331 8,000 .079 
0316 22 1.500 0332 10,000 .070 
0317 35 1.190 4210i 15,000 .058 
0318 50 1.000 4211 20,000 .050 
0319 80 .790 4212 25,000 .045 
0320 125 .630 4213; 30,000 .041 
0321 150 .575 4214 40,000 .035 
0322 225 .470 4215 50,000 .032 
0323 300 .408 

tSilicone-ceramic coating, 750 V. max. Not listed 
UL Serial A. 

MODEL E -12.5 Watts' 

Diameter: 7/8" Unenclosed. 
Code: E-__ -R-l Dia: 1~" in 

Ohms 
aluminum enclosure 

Code: EW-__ -R-1 
Ohms 

Shaft: W' Diameter. 
Resistance Tolerance: ±10%. 
Torque: 1 to 6 oz.-inch 
Weight: 0.6 oz.; enclosed 0.85 oz. 
Standard Mounting: For panels up to 
W' by W'-32 bushing, with non-turn 
projection. 
Rotation: 3000 ±So. 

Total 
Ohms 

1 
2 
2.5 
3 
5 
6 
8 

10 
15 
25 
35 
50 
75 

100 
125 
150 
175 
200 
250 
350 
500 
750 

1,000 
1,500 
2,500 
3,500 
5,000 
7,500 

10,000 
12,500 
15,000 

Max. 
Amps. 

3.53 
2.50 
2.24 
2.04 
1.58 
1.44 
1.25 
1.12 

.91 

.71 

.60 

.50 

.41 

.35 

.32 

.29 

.27 

.25 

.22 

.19 

.16 

.13 

.11 

.091 

.071 

.060 

.050 

.041 

.035 

.031 

.029 

Catalog 
No. 

Catalog 
No. 

0101 WOI01 
0102 WOI02 
0102A WOI02A 
0103 WOI03A 
0103A WOI03A 
0104 WOI04 
0105 WOI05 
0106 WOI06 
0107 W0107 
0108 WOI08 
010!! WOI09 
0110 WOllO 
0111 WOll1 
0112 W0112 
0113 W0113 
0113A WOU3A 
0114 W0114 
0114A W0114A 
0115 W01l5 
0116 W01l6 
0117 W0117 
0118 W0118 
0119 W0119 
0120 W0120 
0121 W0121 
0122 W0122 
0123 W0123 
4190t W4190l 
4191; W4191 
4192 W4192l 
4193 W4193 

~tandard Knob: No. 5151. S~ecify sep- ! Silicone-ceramic coating, 350 V. max. 
arately on order when deSIred. Rating on metal panel. 

MODEL G - 75 Waits 
Diameter: 2'111". Code: h __ -F-2. Shaft: W' diameter. 

Ohms 
Resistance Tolerance: ±10%. Torque: 0.5 to 2.0 pound-inches. Weight: 0.52 Ib. 
Standard Mounting: For panels up' to W' by 0/8"-32 bushing with No. 5050 non-turn 
washer. Rotation: 3000 ±So. Standard Knob: No. 5150. Specify separately on order 
when desired. . 

Catalog Total Max. Catalog Total Max • 
No. Ohms Amps. No. Ohms Amps. 

1100 0.5 12.300 1112 200 .612 
1101 1 8.660 1113 300 .500 
1102 2 6.120 1114 400 .433 
1103 3 5.000 1115 500 .388 
1104 5 3_880 1116 750 .316 
1105 7.5 3.160 1117 1,000 .274 
1106 10 2.740 1118 1,500 .224 
1107 16 2.170 1119 2,000 .194 
1108 25 1.730 1120 2,500 .173 
1109 . 50 1.230 '1121 5,000 .123 
1110 75 1.000 1122 7,500 .100 
1111 100 .866 1123 10,000 .087 

MODEL K-l00 Watts 
Diameter: 3W'. Code: K-__ -F-2. Shaft: l/4" diameter. 

. Ohms 
Resistance Tolerance: ±IO%. Torque: 0.5 to 2.0 pound-inches. Weight: 0.64 lb. 
Standard Mounting: For panels up to W' by W'-32 bushing with No. 5050 non-turn 
washer. Rotation: 3000 ±5°. Standard Knob: No. 5150. Specify separately on order 
when desired. 

Catalog Total Max. Catalog Total Max. 
No. .Ohms Amps. No. Ohms Amps • 

0440 0.5 14.100 0452 200 .707 
0441 1 10.000 0453 300 .575 
0442 2 7.070 0454 400 .500 
0443 3 5.750 0455 500 .447 
0444 5 4.470 0456 750 .365 
0445 7.5 3.650 0457 1,000 .316 
0446 10 3.160 0458 1,500 .258 
0447 16 2.500 0459 2,000 ;224 
0448 25 2.000 0460 2,500 .200 
0449 50 1.410 0461 5,000 .141 
0450 75 1.150 0462 7,500 .115 
0451 100 1.000 0463 10,000 .100 

FOR DETAILS ON OTHER MODELS FROM 150 TO 1000 WAnS PLUS SPECIAL TAPERED WINDINGS AND FEATURES, WRITE FOR CATALOG 201. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company • 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675·2600 • TWX 910·223-0805 
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THE INDUSTRY'S FINEST PRECISION POTENTIOMETERS 
For more than fifteen years, Spectrol has been a leader in the 
design and manufacture of precision potentiometers, both 
linear and non-linear, standard and special designs. All Spec
trol single-turn, three-turn, five-turn, and ten-turn precision 
potentiometers meet or exceed applicable military and com
mercial specifications for rotational load life, temperature 
range, shock, vibration, humidity, and salt spray; and Spectrol 
is the only manufacturer who produces every Mil-Approved 
precision potentiometer qualified to MIL-R-1294. 

HIGH-QUALITY COMPETITIVELY PRICED TRIMMERS 

% Actual Size 

Models 132, 138, 139 

Actual Size 

Model 41·2 

Model 140 

Model 532 

Model 51 Model 53·2 Model 84 

~ ,(J 

For more than ten years, Spectrol has been engaged in the 
design and manufacture of high quality trimming potenti
ometers. Spectrol's complete lines of both cermet and wire
wound trimmers are available in all the primary configura
tions-rectangulars, squares, and rounds-in both low-cost 
industrial and Mil-Approved versions, and Spec.trol trimmers 
are stocked in depth at more than 75 distributor locations 
throughout the United States and Canada. Model 62-1 Model 62-2 Model 53·1 Models 42, 78, RT12 

ATTRACTIVE PRECISION-MADE MUL TIDIALS 
Spectrol's line of handsome, precision-made Multidials in
cludes both vernier and digital types. These turns-counting 
dials, for use on multi-turn potentiometers and other rotating 
devices, are not only superior in appearance but also in 
sturdy design, "feel," and precise operation. 

VERSATILE ROTARY SELECTOR SWITCHES 
Spectrol's versatile Model 87 Rotary Selector Switch brings a 
new dimension of flexibility to discrete component circuitry. 
Available in volume quantities at production line prices, these 
handy switches can be mounted directly on to printed circuit 
boards or panel mounted. They can be used in many ways ... 
often to make other components do multiple duty. 

'h Actual Size 

Model 11 

Model 21 

Actual Size 

Model 87·11 Model 87-21 

CONDUCTIVE PLASTIC, CERMET, AND WIREWOUND CAPABILITY 

Model 15 

Model 87·31 

At Spectrol, there is a tradition of personalized engineer
ing service to assist the customer in selecting standards 
or developing "specials" that will fit his design best. 
This tradition is backed by an unusual in-depth capabil-

itythat is dedicated to the design and production of wire
wound, cermet, and conductive plastic potentiometers, 
trimmers, and related components. 

SPECTROl ELECTRONICS CORPORATlbN 17070 E. GALE AVE., CITY OF INDUSTRY, CALIF. 91745· PHONE' (213) 964-6565· TWX: (910) 584-1314 
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PRECISION POTENTIOMETERS-Single Turn and Multiturn 
Resistance Resistance Resistance 

Linearity Tolerance MI •• Pow.r Operating Mounting 
Diameter Turns Model No. Element Range (Ohms) Tolerance Standard Best Rating Temp. Range Available 

Practical (Watts) 
Ih" 140/142 Wire 5010 70K +3% +1.0% +.50% 2@40'C -SS'C 10 +12S'C Bushing 
%" 10 162 Wire 10010 lOOK +3% +S% +.IS% 2 @40'C SS'C 10 +12S'C Bushing 
%" 10 163 Wire 100 to lOOK +3% +S% +.IS% 2@40'C -5S'C 10 +12S'C Bushing (%")/Servo 
%" 10 164 Wire 10010 lOOK +3% +S% +.IS% .2@40'C -SS'C to +12S'C Bushing/Servo 

¥sc" 152 Wire S to 40K ±3% SOO!) and above +O.S% +.3S% 2 @40'C SS'C to + 125'C Bushing/Servo 
¥a" IS8 C.P. SOO to lOOK +10% +1.0% +.2S% 2@40'C -SS'C to +12S'C Bushing/Servo 
¥a" 159 Cermet 100 to 2 Meg. +10% +1.0% +.25% 3.S@40'C -55'C to + 125'C Bushing/Servo 
¥a" 1 702' Wire S to 109K ..,..3% 500P. to 109K +O.S% +.25% 1.2S @ 70'C -65'C tl! +12S'C Bushing 
fa" 3 552 Wire S to 45K +3% +.2S% +.125% 1.0 @ 70'C -65'C to +12S'C Bushing/Servo 
¥a" 520 Wire 10 to 76K +3% +.25% +.IS% 2 @40'C S5'C to +10S'C Bushing 
fa" 10 502' Wire 15 to 152K +3% +.25% +.OS% 2.0@ 70'C -65'C to +125'C Bushing/Servo 
¥,," 10 532 Wire 15 to 180K +5% +.2S% +.10% 3@40'C -SS'C to +105'C Bushing 
fa" 10 S10 Wire 15 to 152K +3%' +.25% +.10% 3@40'C -55'C to + 105'C Bushing 
Va" 10 500 Wire 15to 152K +3%' +.25% +.05% 3@40'C -55'C to +125'C Bushing/Servo 
%" 10 530 Wire 15to 150K ±3% ±.25% ±.IO% 3@40'C 55'C to +105'C Bushing 

fa" 10 534 Wire 25 to 150K ±S% +.25% ±.07S% 2@40'C 55'C to +125'C Bushing/Servo 
1" 10 570 Wire 20 to 185K +3% +.25% +.05% 3@40'C 55'C to +10S'C Bushing/Servo/Screw 
1'116"" 1 122' Wire 5 to 142K +3% 20OP. to 142K +0.5% +.20% 1.5@70'C -65'C to +12S'C Bushing/Servo 
IVa" 110 Wire 5 to 30K +3% 300P. to 30K +0.5% +.20% 2@40'C -S5'Cto +105'C Bushing/Servo 
15/ 16 " 100 Wire 5 to 39K +3% lOOP. to 39K +0.5% +.15% 2.75 @40'C 55'C to +105'C Bushing/Servo 
15/ ,6 " 132 Wire 5 to 39K +3% 200P. to 39K +0.5% +.20% 2.75 @40'C -55'C to +105'C Bushing 
15/16" 138 C.P 500 to lOOK +10% +0.5% +0.5% 2.0 @ 40'C -55'C to +125'C Bushing 
15/ 16 " 139 Cermet 500 to 1 Megohm +10% +0.5% +O.S% 5.0 @40'C S5'C to +125'C Bushing 
17/16/1 170' Wire 5 to 49K +3% 100IJ to 49K ± .50% +.15% 2.75 @ 40'C -55'C to +105'C Bushing/Servo 
17/16 " 820 Wire 15 to 119K +3% +.25% +.075% 3.75 @ 40'C -55'C to +105'C Bushing/Servo 
17,'16" 10 870' Wire 40 to 398K +3% +.25% +.03% 6.5 @40'C -55'C to +105'C Bushing/Servo 
1%" 190 Wire 5 to 65K +3% 500IJ to 65K + .30% +.15% 3.S@40'C -55'C to +105'C Bushing/Servo/Screw 
13A" 202 Wire 5 to 6SK +3% 50OP. to 65K + .. 2S% +.15% 3.5@70'C -65'C to +12S'C Bushing/Servo/Screw 
Ill/it:." 10 800 Wire 20 to 519K +3% +.25% +.02S% 8.0 @ 40'C SS'C to + 12S'C Bushing/Servo/Screw 
113/ 16 " 10 802' Wire 20 to S19K +3% +.2S% +.025% 5.0 @ 70'C -6S'C to +125'C Bushing/Servo/Screw 
113/1~" 3 852 Wire 15 to 15SK +3% +.2S% +.05% 2.0 @70'C - 65'C to + 125'C .Bushing 
1 13/ ,6 " 10 860 Wire 20 to 519K +3%2 +.25% +.10% 8.0 @40'C -55'C to + 10S'C Bushing 
113/lbN 3 830 Wire IS to ISSK +3% :+-.25% +.OS% 3@40'C -S5'C to +105'C Bushing 
2·" 1 302' Wire S to 8SK +3% 200IJ to 8SK + .2S% +.10% 4.0@70'C -6S'C to +12S'C Bushing/Servo/Screw 

r 1 402' Wire IOta IS5K +3% 200IJ to 158K +.2S% +.075% .6.0@70'C 65'Cto +12S'C Bushing/Servo/Screw 

'These configuralions available in Mil·approved models per (RR Series) MIL·R·12934. 
'±5% below 100IJ. 2±S% below 200IJ. 

TRIMMING POtENTIOMETERS.....;Rectangular, Square and Round 
Configuration Size Model No. Element Resistance Adjustment TEMPCO Ma.imum Power 

Range (Ohms) Ratio (PPM/,C) Rating (Watts) 
Rectangular (PC) %" 41 Cermet 10 to 1 Meg. 15 to 1 +100 'I. @ 70'C 
Rectangular (L, PC, SH) } 1/4" 74 Wire 10 to SOK 22 to 1 +50 1 @ 70'C 
Rectangular (L, PC, SH) IJA" 94 Wire SO to 20K 22 to 1 +100 'I. @ 70'C 
Rectangular (L, PC, SH) ItA" 78 Cermet 10 to 1 Meg. 22 to 1 +100 'A @ 70'C 
Rectangular (L, PC, SH) 1114" 949 Cermet 100 to 1 Meg. 22 to 1 +100 'A @ 70·C 
Rectangular (L, PC) l'A" 42 (RTl2) Wire 10 to 50K 22 to 1 +SO 1 @ 70'C 
Rectangular (L, PC, SH) 1114'" 44 Wire 10 to 50K 22 to 1 +50 1 @ 70'C 
Square (L, PC) %" SO Wire 10 to SOK 23 to 1 +50 'A @ 85'C 
Square (PC) ¥a" SI (RT24) Wire 10 to SOK 23 to 1 ±50 'A @85'C 
Square (L, PC) liz" 55 (RT22) Wire 10 to 50K 23 to 1/42 to 1 +SO 1'1. ® 70'C 
Round (PC) lA" 62 Cermet 10 to 1 Meg. 1 to 1 -HOO 'A @2S'C 
Round (PC) 0/16" S3 Wire 10 to 1 Meg. 1 to 1 +100 'I. @ 85'C 
Round (To -9, PC) 5/16" 80 Wire 10 to 50K 1 to 1 +50 1 @ SO'C 
Round (PC, SH). %/1 84 Wire 10 to SOK 1 to 1 ±SO 1'1. @ 70'C 

DIALS - Concentric and Digital 
SIz8 Model No. Type Number Af turns Mino, Scale Divis/on Shaft Bore (lnch_) Finish 

1" Dia. 11 Concentric 11 I/S0 Turn .250 Chrome 
I''!,,'' Dia. 21 Concentric 15 1/100 Turn .250 Chrome 
1" width 15 Digital (3) 10 1/500 Turn .250 Chrome 
1[3/16" Dia. 2S·1 Digital (3) 11 (3 Digit) 1/500 Turn .250 Chrome 
1 13/,6" Oia. 25·4 Digital (4) 100 (4 Digit) 1/500 Turn .250 Chrome 

SWITCHES - Rotary Selector 
Configuration Size Model No. Switch Action Contact Life At Contact Operating 

Current Rating Rated Current Resistance Temperatur. Range 
Screwdriver Adjust 1Jz" 87·11 Positive Detent, 4.000 Switching 
Knob Adjust Ih" 87·21 36' Indexing, Stops 2S0MA @ 28VCD Operations, .05IJ Max. -6S' to +IS0'C 
Bushing Mount %" 87·31 Per Position 

, ',( ., J I " ;~l' 
SPECTROL ELECTRONICS CORPORATION 17070 E. GALE AVE, CITY ,O~ INDUSTRY, "CALIF. 91745· PHONE. (213) 964-6565· TWX: (910) 584-1314 ~ 
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Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

ECHNO 
MPONENTS CORP. 

A Subsidiary of OAK ElECTRO/NETICS CORP. 

INDUSTRIAL WIREWOUND & 
NON-WIREWOUND TRIMMING POTENTIOMETERS 

7803 lEMONA AVENUE • VAN NUYS, CALIFORNIA 91405 • (213) 781-1642 • TWX 910-495-2015 

Backed by a vigorous and extensive program of reliability testing, 
Techno wirewound trimming potentiometers have earned a reputation 
for quality and performance unmatched in the industry. Complete Quality 
Assurance facilities, including a fully equipped and Mil-approved test 
and environmental laboratory, guarantee the consistently superior per
formance of every Techno trimmer. 

WIREWOUND TRIMMING POTENTIOMETERS 

108S 

NON-WIREWOUND TRIMMING POTENTIOMETERS 

Techno's unique design incorporates a limited number of internal parts 
into a two-half plastic case that permits 100% final inspection prior to 
sealing. The design provides maximum flexibility and a uniform standard 
of excellence for a wide variety of military and industrial applications. 
Throughout the electronics industry, designers and engineers have learned 
to trust Techno when precision trimming potentiometers are needed. 

1w @ sooc 

1w@ 50°C 

1w@ 50°C 

1w @ sooC 

1w @ sooC 
1w@ 50°C 

1w@ 50°C 
1w@ 50°C 

1w@ sooC 
1w@ 50°C 

1w@'SOoC 
1w @ sooC 

, 1w@ 50°C 

1w @ 50°C, 

1w@ 50°C 

1w@ sooC 

1w@ sooC 

1w @ sooC 
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TECHNO 
, 

INDUSTRIAL & MILITARY UNITS FEATURE: 
CAPABLE OF MEETING OR EXCEEDING MIL·R·39015 OR MiL-R·39035 
TEMPERATURE RANGE: -65°C TO + 175°C 
MOISTURE RESISTANT HIGH TEMPERATURE PLASTIC CASE 

MILITARY WIREWOUND TRIMMERS 

NON·WIREWOUNIJ MIlITARY TRIMMERS 

ADJUSTMENT TOOL & TEST CONNECTORS 

2001 In·L1ne .028" to .031" x 'K." 
2002 In·L1ne .019" to .021" x 'KrI' 
2003 In·line .013" to .015" x 'K." 
2004 Triangular .028;' to .031" x 7(." 
2005 Triangular .019" to .021" x 'K." 

2100 2006 Triangular .013" to .015" x 7(." 

TEe H NO A Subsidiary of OAK ELECTRO/NETICS CORP. 

COMPONENTS CORP. 

SEC. 4750 • RESISTORS, VARIABLE 

MILITARY I ESTABLISHED RELIABILITY 
WIREWOUND TRIMMING POTENTIOMETERS 

WIREWOUND 
IITII24, RT24, AT26, RT27 
NON-WIREWOUND 
RJ24, RJ26, RJ50 

Lead Stand.ard Power 
Size· Inches b: L Resistance ' Wa", 

.375 x .375 x .150 30AWG 6" 100 • 10K '%W@ 850 C 

.375 x .375 x .218 .280 .250 100 ·10K 

.405 x .375 x .185 , .028 .375 j 100 • 10K 

,375 ' 100 ·10K 

NOTES: 
1. Tolerance: ±5%. Closer tolerance available. 
2. Terminal lell.end, L = stranded insulated leads. P = 

printed wiring pins, base mounted. W = printed 
wiring pins, edge mounted 1800 from adjustment 
shaft. X = printed wiring pins edge mounted 900 

from adjustment Shaft. SH = solder hooks. 
3. All models with clutch stop rotation. 
4. Standoffs to faCilitate printed Wiring board washing. 
5. Available with Teflon insulated 5·inch leads as Model 

11S. 
6. Available with Teflon insulated 5·inch leads as Model 

13S. 
7. Available with .030" printed wiring board standoffs 

as Model 16S. 
B. Resistance value per section. 

7B03 LEMONA AVENUE • VAN NUYS, CALIFORNIA 91405 • (213) 781·1642 • TWX 910-495·2015 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

TRWcIRCUITRIM@ TRIMMER 

ELECTRONIC COMPONENTS POTENTIOMETERS 

TRIMMER POTENTIOMETERS IN MANY MILITARY AND COMMERCIAL STYLES 
PROVIDE DEST CHOICE FOR DESIGN AND SPECIFICATION ENGINEERS 

RECTANGULAR NON-WIREWOUND • IRC METAL GLAZE®-CERMET 
Package Military Style Resistance Ranges ±10% Std. Adjust Power 
LxWx H IRe Type or Designation MIL·Qual. IRe Terminals 'fums (Nom) (Watts) 

1.25 X .19 X .32 450-00 RJl2L 100-1 Meg 0 100-1 Mego Leads 22 .75@85°C 
1.25 X .19 X .32 450-10 RJ12P 100-1 Meg 0 100-1 Meg 0 P.C. Pins 22 .75@85°C 
1,25 X .19 x .32 450-20 RJ12Y 100-1 MegO 100-1 Mego P.C. Pins 22 .75@85°C 
1.25 x .28 x .32 650-00 RJllL - 100-1 Mego Leads 22 .75@85°C 
1.25 x .28 x .32 650-20 RJllP - 100-1 Mego P.C.Pins 22 .75@85°C 

.75 x .16 x .31 960-20 - - 100-1 Mego P.C. Pins 20 .75@25°C 

.75 x .27 x .35 980-20 - - 100-1 Mego P.C. Pins 20 .75@25°C 

.75 x .16 x .31 989-20 (RJllP Pin - 100-1 Meg 0 P.C.Pins 20 .75@25°C 
Placement) 

.76 x .25 x .20 990 - -
(To-I 16 Case Size) 

100-1 Mego P.C.Pins 18 .75@40°C 

RECTANGULAR WIREWOUND 
Package Military Style Resistance Ranges Adjust Power 
LxWx H IRe TYpe or OBsignation MIL.Qual. IRe Terminals Turns (Nom) (Watts) 

1.25 X .28 x .32 60-00 RTl1C2L - lOo-50K ±10% Leads 22 1.0@70oC 
1.25 x .28 x .32 60-20 RT1lC2P - lOO-50K ±10% P.C. Pins 22 1.0@70oC 

1.25 x .19 x .32 400-00 RT12C2L 1000-20K 100-50K ±5% Leads 22 .75@85°C 
1.25 x .19 x .32 400-10 RT12C2P 1000-20K lOO-50K ±5% P.C. Pins 22 .75@85°C 
1.25 x .19 x .32 400-20 RT12C2Y 1000-20K 100-50K ±5% P.C.Pins 22 .75@85°C 
1.25 x .28 x .32 600-00 RTllC2P - 100-50K ±5% Leads 22 1.0@70°C 
1.25 x .28 x .32 600-20 RTllC2P - 100-50K ±5% P.C. Pins 22 1.0@70oC 

.75 x .16 x .31 910 - - l00-20K ±10% P.C. Pins 20 1.0@40oC 

.75 x .27 x .35 930 - - lOo-20K ±10% P.C. Pins 20 1.0@40°C 

.76 x .25 x .20 940 - -
(To-1l6 Case Size) 

100-20K ± 10% P.C. Pins 18 1.0@40°C 

Notes: RTlI and RJll Mil. Type Trimmers have been removed from Gov't and Mil. Procurement Lists. Future Procurement 
should call for RT12 and RJ12 Types. 
Trimmer Type 989-20 has .7 x.l Pin Spacing. 
#12-28 Bushing Mount Fixture available for all 1.25" rectangulars. 
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SEC. 4750 ! RESISTORS, VARIABLE 

CIRCUITRIM@ TRIMMER POTENTIOMETERTRW 

ELECTROIJICCOlf,fPONENTS 

SQUARE AND CUBED TRIMMER POTENTIOMETERS 
IN ALL POPULAR MIL AND COMMERCIAL STYLES 

SQUARE NON-WIREWOUND • IRC METAL GLAZE®-CERMET 
Paekage Military Style Resistanees Ranges ±5 % Adj. Turns Power 
LxWxH IRe Type Dr Designation MIL·Qual. IRe Terminals (Nom) (Watts) 

.5 x.5 x.19 255-00 RJ22CL HJn-1 Meg 0 100-1 Meg 0 Leads 25 .75@700C 

1/2" .5 x.5 x.22 255-10 RJ22CP 100-1 Mego 100-1 Mego P.C. Pins Bottom 25 .75@700C 
.5 x.5 x.19 255-207* RJ22CX 100-1 Mego 100-1 Meg 0 P.C. Pins Edge 25 .75@70°C 
.5 x.5 x.19 255-208* RJ22CW 100-1 Meg 0 100-1 Meg 0 P.C. Pins Edge 25 .75@70°C 

.375 x .375 x .195 750-10 RJ24CP 100-1 Mego 100-1 Mego P.C. Pins Bottom 19 .5@700C 

3/s" 
.375 x .375 x .21 750-207* RJ24X - 100-1 Meg 0 P.C. Pins Edge 19 .5@70°C 
.375 x .375 x .21 750-208* RJ24W - 100-1 Meg 0 P.C. Pins Edge 19 .5@70°C 
.375 x .375 x .21 750-307* - - 100-1 Mego P.C. Pins Edge 19 .5@70°C 
.375 x .375 x .21 750-308* - - 100-1 Mego P.C. Pins Edge 19 .5@70°C 

~6" .312 x .312 x .19 850-20 - - 100-1 Meg 0 P.C. Pins Edge 13 .3~70°C 
.312 x .312 x .19 850-208 - - 100-1 Meg 0 P.C. Pins Edge 13 .3 70°C 

SQUARE WIREWOUND 
Paekap Military Style Reslstanee Ranges ±5% Std. 

, 
Adl' Turns Power 

LxWxH IRe Type or Designation MIL·Qual •. IRe Terminals Nom) (Watts) 

.5 x.5 x.19 205-00 RT22C2L 5OO-20K 100-50K Leads 25 1.0@700C 

1/2" .5 x.5 x.22 205-10 RT22C2P 50o-20K 100-50K P.C. Pins Bottom 25 1.0@700C 
.5 x.5 x.19 205-207* RT22C2X 50o-20K 10o-50K P.C. Pins Edge 25 1.0@70°C 
.5 x.5 x .19 205-208* RT22C2W 500-20K 100-50K P.C. Pins Edge 25. 1.0@70°C 

.375 x .375 x .195 700-10 RT22C2P 100-10K 10o-20K P.C. Pins Bottom 15 .75@70°C 

318" 
.375 x .375 x .21 700-207* RT22X - 100-20K P.C. Pins Edge 15 .75@700C 
.375 x .375 x .21 700-208* RT22W - 100-20K P.C. Pins Edge 15 .75@700C 
.37~ x .375 x .21 700-307* - - lOo-20K P.C. Pins Edge 15 .75~70°C 
.37 x .375 x .21 700-308* - - 10o-20K P.C. Pins Edge 15 .75 70°C 

~6" .312 x .312 x .19 800-20 - - 1oo-20K P.C. Pins Edge 15 .6@700C 
.312 x .312 x .19 800-208* - - 1oo-20K P.C. Pins Edge 15 .6@70°C 

*Suffix 207 denotes Lead Screw Location 90° from Pins. 
Suffix 208 denotes Lead Screw Location 180° from Pins. 
P.C. Pins on Suffix -307 and -308 are not Mil. Std. Placement. They are 0.4" from rear plate. 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 7JRW-CIRCUITRIM® TRIMMER POTENTIOMETERS 
AND PANEL CONTROLS 

® 

ELECTRONIC COMPONENTS 

CIRCUITRIM 100 IS THE WORLD'S MOST EXPERIENCED 
V2" TRIMMER WITH PC. PINS 

ITS MANY VARIATIONS ARE UNEQUALLED IN THE INDUSTRY 

IRC 
Type 

100* 
110 
106-2 
108-4 
500 
506 

150* 
160 
156-2 
158-4 
550 
556 
170* 
171 
172 

Description 

lf2" Round x .235 High 
W' Round x .325 High 
W' Wide x .56 High 
W' Wide x .56 High 
V2" Round x .325 High 
W' Wide x .56 High 

lf2" Round x .235 High 
lf2" Round x .325 High 
W' Wide x .56 High 
W' Wide x .56 High 
W' Round x .235 High 
W' Wide x .56 High 
%" Round x .17 High 
%" Round x .18 High 
W' Wide x .31 High 

Pin Spacing & Mounllng Adjustment Control 

SINGLE TURN -WIREWOUND 
.1" Radius, Flat Top S.D. Slot 
.1" Radius, Flat Top S.D. & Knob 
.1" Radius, Vertical Side S.D. Slot 
.1" Radius, Vertical Side S.D. & Knob 
.1" Radius, Flat Top S.D. & Knob 
.1" Radius, Vertical Side S.D. & Knob 

Resistance Range 
& Tolerance 

100-50K ±5% 
100-50K ±5% 
100-50K ±5% 
1oo-50K ±5% 
100-50K ±10% 
100-50K ±10% 

SINGLE TURN - METAL GLAZE®-CERMET 
.1" Radius, Flat Top S.D. Slot 100-2 Mego ±10% 
.1" Radius, Flat Top S.D. & Knob 100-2 Mego ±10% 
.1" Radius, Vertical Side S.D. Slot 100-2 Mego ±10% 
.1" Radius, Vertical Side S.D. & Knob 100-2 Mego ±10% 
.1" Radius, Flat Top S.D. & Knob 100-2 Meg 0 ±30% 
.1" Radius, Vertical Side S.D. & Knob 100-2 Meg 0 ±30% 
.1" Radius, Flat Top S.D. Slot 100-1 Mego ±20% 
.1" Radius, Flat Top S.D. Slot 100-1 Meg 0 ±20% 
.1" Radius, Vertical Side S.D. Slot 100-1 Mego ±20% 

Power 
(Watts) 

1.0@70°C 
1.0@700C 
1.0@700C 
1.0@70°C 
1.0@70°C 
1.0@70°C 

.75@70°C 

.75@70°C 

.75@700C 

.75@70°C 

.75@700C 

.75@70°C 
.5@85°C 
.5@85°C. 
.5@85°C 

*Baslc Mechanical/Electrical Components for these respective series. Mounting variatIOns and type and location of adjustment 
controls provide versatility and change in model numbering. 

PANEL CONTROLS 
BUSHING MOUNT. REAR TERMINALS 

IRC Case Bushing Shaft Resistance Linearity 
Type Diam. Dia. x Len. Dia. x Len. Range (Indep.) Mech. 

151 1.5" ~"x V2" tA" x W' 1000-100K ±0.5% 3.5 @40°C Cont.' 
5001 .5" V4" x~" Va" x ¥a" 100-50K ±5% 2.0 @ 40°C 320° ±5° 
7501 • .75" V4" x %" V4" X V2" 500-75K ± 1 % 2% @40°C Cont.' 

lAvaiiable: Stops, closer electrical tolerances, changes in shaft and bushing configuration. 
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SEC. 4750 • RESISTORS, VARIABLE 

PRECISION MUL TI·TURN 1JRW 
POTENTIOMETERS 

® 

ELECTRONIC COMPONENTS 

WIREWOUND BUSHING MOUNTED CONTROLS IN METAL OR· PLASTIC CASES. 
MANY FEATURE IRC's EXCLUSIVE METAL TO METAL STOP SYSTEM 

AND REAR TERMINALS FOR CLOSE PACKAGING 3 TO 30 TURNS AVAILABLE 

SHOWN 
ACTUAL 
SIZE 

Electrical 
Specifications 

Resistance Range & Tol. 
Power Rating 
Operating Temp. Range 
Li nearity (I ndep., Std.) 
Rotation 

Mechanical 
Dimensions (Dia. x L.B.P.) 
Bushing (Dia. x L.) 
Shaft (Dia. x L.) 
Rotation 

Specifications 
Electrical 

Resistance Range & Tol. 
Power Rating 
Operating Temp. Range 
Linearity (lndep., Std.) 
Rotation 

Mechanical 
Dimensions (Dia. x L.B.P.) 
Bushing (Dia. x L.) 
Shaft (Dia. x L.) 
Rotation 

Type 5000 
V." Dia. Metal Case 

250-100K ±5% 
1.5 W. @ 40°C 

-55°C to +125°C 
±.5% 

3600° +4° -0° 

¥2" x 13%,/ 
%"X¥2" 
!A" x ¥2" 

36000 +4° -0° 

Type 1000 
I" Oiam. Metal Case 

500o-200K ±5% 
3.0 W. @40°C 

-55°C to +125°C 
±0.5% 

3600° +4° -0° 

1" x 11~2" 
%" x lf2" 
¥4" x ¥2" 

36000 +4° -0° 
Available in 2 to 10 Turns 

Type 7300 Type 7500 
~" Plastic Case :W' Metal Case 

250-100K ±5% 500-250K ±5% 
3.0 W.@400C 3.0 W.@400C 

-55°C to +105°C -55°C to +125°C 
±.25% ±.25% 

3600° +10° -0° 36000 +4° -0° 

%" x l¥a" %" x 121.1l' 
%"x~t %" x lf2" 
!A" X ¥2" lfiI" X lf2" 

3600° + 15° -0° 3600° +4° -0° 

Type 8400 Type HO·150 
~" Plastic Case 1 'kIf Phenolic Case 

250-100K 5000-600K 
3.0W.@40°C 5.0 W.@40°C 

-55°C to + 105°C -55°C to +1000C 
±.25% ±3% 

3600° +10° -0° 36000 +4° -0° 

Ya" x IVa" 1¥2" X 2.0" 
%"x~l' %" x ~l' 
¥4" X ¥2" ¥4" X ¥2" 

3600° + 15° -0° 3600~ +4° -0° 
Available in 3 and 5 Turns Available in 5 Turns .. 

Note: Consult factory for Shaft and Bushing Modifications, Center Taps, Intermediate Turns, best Practical Resistance and 
Linearity Tolerances and Moisture or Hermetic Sealing. 

REVODEX® TURNS COUNTING DIALS 
Eliminate reading errors. Revodex® Dials are adaptable to all 

I RC Precision Potentiometers without need for extra panel 

holes. Life tested for one quarter million cycles. Available in 

black or clear anodized finish. 

R0-400 
Serle. 

I" Dlam. 

RDK-4DO 
Series 

I" Dlam. 
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Vol.S 

VISHAY Trimmers 
Outperform 
All Others 

TRIMMERS WITH TC OF 10 PPMjOC. 
DIMENSIONS - RJ12 Styles 

, SlOT .0251.111 OP. rr== ,.250 .~ 
/<---1.1111 ------1.125 

STYLE "P" INLINE PINS I +--+-------+-----a- It 
(BOTTOM VIEW) -1--'-

STYLE "Y" ~O~·2IO~ 1.-,,, 
STAGGERED PINS 1-=~-.=---~.--=l=:33~ 

(BOTTOM VIEW) I 1<--""->1<-.,&5""1 r ~.'SD 
1'--.100--/ 1<--""1 

3-color coded leads #30 J i r ~ ~~'C~l J' A.W.G. teflon-coated I y';'" , --
in.sulated ~trar:'d.ed· .~-~-- ---$~ \'\ HE'''I 

:~et~.1V2 minImum ~ '. . - ''''''1 ~~,~7~1 • 
9 STYLE "L" FLEXIBLE LEADS .. t''''h 

STYLE "LB" PANEL-MOUNTED FLEXIBLE LEADS. .7 AOJ 

~L 
YIEI AI 

ORDERING INFORMATION 

Example: Flex leads, panel mtd., 10K, Part· No. is 1202 LB-l0K. 

Model Style Resistance Value (ohms) 

-.L l:~,' E' ...L 
1202'- LB -=-- 10K 

2, 5, 10, 20, 50, 100, 200, 250, 
500, 1 K, 2K, 2.5K, 5K, 10K, 
15K, 20K, (2.5K, 15K and 20K 
Model 1201 P only) 

ELECTRICAL 
SPECIFICATIONS 

Resistance Range - 20 to 20KO (over 10K - Model 1201 only) 
Resistance Tolerance - ±5% except 212. 50 and 100 is ±1 0010 

±1 % available on request 
Power Rating - Model 1202: Y2 wait at 85·C - zero at 150·C, 

Model 1201: % watt at 85·C - zero at 150·C 
Temperature CoeBicient (-SS·C to + lS0·C) -

Element - 10 ppm/"C max., 5 ppm/·C typical 
Through the wiper - 10 ppm/·C typical 

Resolution - "Infinite" (.05% Setability) 
End Resistance - 20 max. 
Insulation Resistance - 1000 Megohms min. - 500V D.C. 
D.C. Offset (Contact Resistance). - less than .01 n 
Dielectric Strength - 1000 volts 
Frequency Capability - Up to 100 MHz -'- Rise time 

1 nanosecond - Inductance 0.08 I'h 
Dynamic Noise (ENR) - 10n maximum 

MECHANICAL 
Full Adjustment - 25 turns 
Mechanical Stops - Wiper idles - no discontinuity 
Shaft Torque - 5 oz. in. max. 
Solderability - Per MIL-R-22097 
Terminations - All welded - no flux 

ENVIRONMENTAL (PER MIL-R-22097) 
Operating Temperature Range - -55·C to + 150·C 
Moisture Resistance - less than 1 % t.R 
Thermal Shock - less than 1 % t.R 
Shock - Setting stability - less than .1% 
Vibration - Setting stability -less than .1 % 
Immersion - No leaks 
Load Life - Less than .5% t.R·2000 hr. (.1% with burn-in) 
Rotational Life - Less thiln 1 % t.R-200 cyc. 
Terminal Strength - Push & Pull - 2 lb.; Bend - 2 Cycles 
Salt Spray - No corrosion 
High Temperature Operation - Setting Stability .5%,!lR .5% 
Resistance to Solvents - Per MIL-R-39015 

VISHAY TRIMMERS HAVE BETTER TEMPERATURE 
COEFFICIENT 
The Vishay resistor ele
ment. a self-compensating 
combination of a proprie
tary BULK METAL film set 
on a glass substrate, pro
duces a dome shaped TC 
curve with a typical TC of 
5ppm/oC (absolute maxi
mum TC of 10ppm/oC for 
all values). 

! 
"'--~~--"'7,;VI'SHAY 

110PPMt'C 

·55·C 

WIREWOUNO 
SOPPM'·C 

CERMET 
'"l00PPMJOC 

150°C 

VISHAY TRIMMERS HAVE THE LOWEST NOISE 
A multi-fingered precious 
metal alloy wiper in con
tact with the highly con
ductive surface of multiple 
resistance. paths virtually 
eliminates both dynamic 
noise and catastrophic 
failures. 

CERMET 3% 

"' ...... ""'-' ....... .I\.A~-.J\.J WIREWOUNO SOil 

"========VISHAV 1011 

WIPER TRAVEL 

VISHAY TRIMMERS HAVE THE BEST RESOLUTION 
The combination of an 
absolutely uniform resist
ance material, multiple 
wiper contact points. and 
multiple resistance circuit 
paths, yields a uniquely 
accurate setability of less 
than 0.05%. 

\ t-_--CERMET 

VIS HAY TRIMMERS HAVE THE BEST LOAD LIFE 

Only the ultra-stable 
Vishay metal film ele
ment can provide a 
2,000 hour load life of 
0.5% ~R maximum 
(0.1 % ~R maximum with 
burn-in). 

_____ •• --;'CEAMET 3% 

/., : 
" I 

c: I _.------.--~ WIREWOUNO 2% 

~: "", ... "" ~ 
:: I ,I'''' I 
en • , I 

I3lil' : 
0: , ,. __ ------1 VISHAV.5'% _____ I 

2000 
HOURS 

Vishay trimmers meet or exceed all requirements of MIL-R-27208 
and MIL-R-22097' and additionally meet the requirements of 
MIL-R-39035 characteristic J. The decreased test time and im
proved product performance resulting from selection of Vishay 
trimmers more than offset the slight additional· cost for better TC, 
lower noise, better resolution and best load life. 
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SEC. 5400' TOOLS (HAND & POWER)] SOLDERING SUPPLIES 

ELECTRONIC TOOLS 
SCISSORS 

554D-4" 

Same as No. 564 with cut·down blades. 6/Pack. 
5640 - 4": Same as above with straight blades. 
61 Pack. 

.... 5&3Yz-33f.1" 
564Yz - 4W' 

High carbon cutlery steel. Nickel plated. Special 
jaw ground to grip and cut where clearance is 
limited. 61 Pack. 

3314 - 3W' 

High carbon cutlery steel. Nickel plated. Curved 
razor sharp blades. 6/Pack. 

~ 43Yz - 3W' 

S.:me as No. 33l/.i, slightly longer and stronger 
straight blades. 61 Pack. 

154'14 - 4'14" 

Same as No. 331;4, longer and stronger straight 
blades. Needle sharp points. 61 Pack. 

383Yz - 3W' 
<U 384 -4" 385-5" 

384Yz - 41fz" 386-6" 

DOUBLE SHARP high carbon cutlery steel. Nickel 
plated. Both points sharp. 61 Pack. 

194-4" 

HEAVY DUTY high carbon cutlery steel. Nickel 
plated. Double sharp points. 6/Pack. 

925-5" 

.... ELECTRICIANS' high carbon cutlery steel. Nickel 
plated. 12/ Pack. 
925C - 5": Same as above but with two stripping 
notches for 19 gauge and 23 gauge wires. 
121 Pack. 

564-4" 

High carbon cutlery steel. Nickel 
plated. 61 Pack. 
564C - 4": Same as above except serrated 
blade to prevent slip-out while cutting. 61 Pack. -
554 - 4": Same as No. 564 with curved blades 
(not serrated). 61 Pack. 

FINE CUTLERY SINCE 1877 

~ 

~ 

~ 

~ 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

AW 18-5" 
AW 20-5" AW 24-5" AW 28-5" 
AW 22-5" AW 26-5" AW 30-5" 
Non·fatiguing beryllium copper alloy. positive 
contact without corrosive deterioration. Maxi· 
mum thermal conductivity. Satin chrome finish. 
Stock numbers give correct AWG size wire tools 
are made to fit. For other sizes than shown add 
10% to cost and 3D extra days for delivery. 
Bullet shaped head grips conductor, supports 
insulation. Box joint prevents side slippage, per· 
fect conductor contact. 12/ Pack. 

CLIPS 

FL4~-4W' 

"FLIPPER" THREAD/WIRE CLIP. Replaceable ~ 
blades of sharp. hard steel available. Teflon 
coated housing rustproof. self·lubricating. Easy 
to adjust 6/ Pack. 
BLS SHARP DR BLR ROUNDED POINT BLADES: 
Replacement blades 6 pair per pack. Specify 
sharp or rounded safety points. 6/ Pack. 

~ TC4~-4W' 

THREAD/WIRE CLIP high carbon cutlery steel. 
Double plated - chrome over nickel - stainless 
steel screw for maximum rust protection. 6/ Pack. 

ANTI-WICK 

"SOFTY" WORK MATS 
NON·SKID • SANITARY· RESILIENT· LINT FREE 

NO. SIZE STANDARD PACK 

WORK MATS Mll 11" x 14" t '36 per 
M14 14" x 22" I carton 

ROLL GOODS R22 22" width l 360' per roll 
R44 44" width f (approx.) 

AWG 18 - 4112" 
AWG2o-'4W' 
AWG 22 - 4112" 
AWG 24 - 4W' AWG 28 - 4112" 
AWG 26 - 4112" AWG 3D - 4W' 

"L" shaped head affords greater visibility. Box 
joint design prevents side slippage. Perfect 
conductor contact. Satin chrome finish. Same 
as above model. 12/Pack. 

AWS 10-3112" 
AWS 12-3W' 
AWS 14-3W' 
AWS 16-3W' 

Diagonal head makes positive conductor contact. 
Same as models above in shorter length. 12/ 
Pack. 

Make small parts handling quicker. easier. Protect instrumentation. 
The working surface is nylon" tricot, bonded permanently to a latex formulation developed especially 
for work mat. 3/32" thickness compresses to give tweezers. pliers or fingertips sure grip on parts. 
Cushion surface. Non slip backing. 

FINE CUTLERY SINCE 1877 
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SEC. 5400 • TOOLS (HAND & POWER) I SOLDERING SUPPLIES 

--===r~ ~==-
ELECTRONIC TOOLS ~~ 

Non·magnetic stainless steel. Satin polish finish. 
long. slender. smooth inside points. 12/ Pack. 

Surgical steel. Satin-chrome finish. Curved. 
smooth inside points. 12/ Pack. 
7SS - 41h": Non-magnetic stainless steel. Satin 
polish finish. Curved, smooth inside points. 
121Pack. 

Carbon steel. Nickel plated. Fine points, beveled 
edges. 12/ Pack. 

Carbon steel. Nickel plated. Extra long, strong 
blades. 12/ Pack. 

Carbon steel. Brushed satin finish. Extra thin 
blades, fine points. 121Pack. 

Carbon steel. Nickel plated. Serrated needle 
points. 12/ Pack. 

Carbon steel. Chrome plated. 121Pack. 

eem/1971 

DOMESTIC 
TWEEZER$ ~, 

Non·magnetic stainless steel. Satin polish finish. 
Smooth inside points. 12/ Pack. 
227 - 4114": Surgical steel. Satin-chrome finish. 
Smooth inside points. 12/ Pack. 

Surgical steel. Satin-chrome finish. Serrated in· 
side points. 12/ Pack. ~ AA - 4r's" 

231 - 43A": Non·magnetic stainless steel. Satin 
polish finish. Serrated inside points. 121 Pack. 

DMPORTED 
TWEEZERS 

Carbon steel. Brushed satin finish. Fine point. 
12/Pack. 
3C· - 4114": Same as above except Ih" shorter 
in length. 12/ Pack. 

SPECIAL 
TWEEZERS 

Carbon steel. Chrome plated. Serrated points. 
121 Pack. 

FINE CUTLERY SINCE 1871 

See YELLOW SECTION for Local Offices, Phones 

Stainless steel. Satin polish finish. Smooth inside 
points. 12/ Pack. • 

Carbon steel. Brushed satin finish. Sharply 
angled super fine point. 12/ Pack. 

Carbon steel. Brushed satin finish. Curved 
blades, super fine points. 121Pack. 

German silver, non·magnetic. Fine points. 
121 Pack. 

rlon·fatiguing beryllium copper 
alloy. Satin chrome finish. 12/Pack. 
850 - 41h": Same as above with square points. 
12/Pack. 
847 - 41h": Same as above with needle point. 
12/Pack. 

2935 . 



Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~ 
ELECTRO"IC TOOLS 

SNIPS 

~_~ n~-~" 

FIlAMENT high carbon cutlery steel. Polished 
, jaws. 61 Pack. 

FILAMENT high carbon cutlery steel. Polished 76~S - 6lh": Same as above except serrated 
jaws and handles. 61 Pack. . blade to prevent slip·out while cutting. 61 Pack. 

NIPPERS 

POl-3V4" 

... Double plated-chrome over nickel-ground jaws 
and leverage action. 121 Pack. 

202- 3lh" 

Same as above except scissors handles. 6/Pack. 

201-4" 

.... Imported. Completely nickel plated. Box joint. 
Plier handle nipper thin, precisely ground jaws. 
61 Pack. ' 

973 -41A" 

Nickel plate~. Regular pattern. Imported. 61 Pack. 

57 -7" 

LIGHT METAL high c~rbon cutlery steel. Polished 
blades. Curved blades. 61 Pack. 
67 - 7": Same as above except straight blades. 
61 Pack. 

"~O-NIK" WIRE STRIPPERS 

STOCK CUTTING BLADE HANDLE STOCK' CUTTING BLADE HANDLE 
NO. DIAMETER' COLOR NO. DIAMETER' COLOR 
NN010 .010 light Blue NN025 .025 Light Green 
~NQl2 .012 White NN028 .028 Black 
NN014 .014 Dark Green NN031 .031 Tan 
NN016 .016 Orange NN034 .034 Pink 
MN018 .018 Yellow NN037 .037 Grey 

All No·Nik wire strippers are S\h" NN021 .021 Royal Blue NN044 .044 Dark Brown 
overall length. Weight 1A lb. NN023 .023 Maroon NN054 .054 Clear 
Each tool is made to strip one wire size only. 
Handles are color coded to size of cutter holes 
marked on centering device. WIRE STRIPPER CONDUCTOR DIAMETER CHART 
Blades are finest razor blade steel. No A.W.G. 18 20 22 24 26 28 30 32 
adjustment needed. SINGLE .04030 .03196 .02535 .02010 .01594 .01264 .01003 .00795 

'SPECIfY CUTTING BLADE DIAMETER WHEN ORDERING STRANDED .048 :1138 .030 .024 .019 .015 .012 .009 

TH E CLAUSS CUTLERY COM PANY. Fremont. Ohio 43420/ An A/co Standard Company 
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SEC. 5400 • TOOLS (HAND & POWER)! SOLDERING SUPPLIES 

rn·,i·c-poTechnology 
• 

CDC[) 
CDCD 
CDG) 

MicroToois 
60 screw based tips are precIsion forged, ground and 
lapped onto corrosion resistant, stainless steel shafts, 
Each is designed for use in producing and repairing the 
smallest electronic and mechanical instruments, The 
unique features of the CIRCON MicroTool line are the 
micro-size of the working tips, the range of tip designs, 
and the perfectly balanced interchangeable MicroTool 

MicroProbes 

Handle, Tip designs include a MicroScale having divi
sions of 0,002", a Tungsten Ultra MicroNeedle with a 
0.00025" radius point, and a MicroKnife sharpened to 
surgical standards, The 8 piece MTK-ll Project set and 
the 23 piece MTK-3 Technician's set are each packaged 
in an attractive, foam lined hardwood case for maximum 
accessibility.and protection, 

COw 
CD® 
CDCD 
~CID 
®CD CDw 

23 microelectrode MicroProbe tips are designed specifically for testing micro-circuits and 
miniature electronic equipment Each of these screw based interchangeable MicroProbe 
tips may be used on the carefully balanced insulated handle having a flexible lead wire to 
yield optimum control and "feel_' Among the gold plated tip designs is the Tungsten Micro
Probe having a 0.00025" radius point, ball point tips, ground hooks, and sharp microneedle 
tips. CIRCON MicroProbes may be selected with a 00 , 450 or a 900 bend in the region of the 
Tip for maximum accessibility and visibility. CIRCON offers MicroProbe sets for specific 
applications, such as the 5 unit Thin Film Kit (KMT 17TF) and the 20 unit Quality Control Kit 
(KMT 17QC), 

MicroSoldering 
CIRCON offers the smallest and most precise MicroSoldering instruments on the market 
The eight interchangeable MicroSoldering tips are machined onto high strength 0.015" 
diameter wire which does not require tinning. The lightweight, pencil type handle permits 
accurate work on the smallest elements in difficult areas. The controller regulates tip 
temperature from 2000 to IS000 F by dial setting, whife the heat pulse duration is either 
foot switch controlled or set by an automatic timer, The Pulse Dot System " can deliver a 
heat pulse having a duration of 100 milliseconds to 10 seconds. In conjunction with CIRCON's 
gold plated Solder Balls, the Pulse Dot MicroSoldering System allows precise control of 
solder, flux, rise time, temperature, and total heat input 

Electronic MicroHardware 
(D~livery from stock. Minimum order tOO units.) /, 

MlcroEyelets - Miniature rolled, flat and funnel printed circuit applications involving space re-
flange electronic, eyelets from the World's quircments smaller than normal subminiature 
Widest in Stock Selection. Every brass and ~ \\ ~ hardware permits. Sizes from )f," x )1z" and up 
copper eyelet is a precision product with abso· \) in )1z" increments. Shot burnished and 24 carat 
lute uniformity from part to part Shot bur- gold·plated. 
nished - Gold Plated eyelets meeti~g NA~A ,\ "\ MicroScrews _ Precision instrument screws of 
a~d MIL Specs are stocked; cadmium, tin, stainless steel or brass, plated with gold, nickel, 
Silver, and sold~r plat,ed upon order. Lengths and cadmium. Instrument head (oval, modified 
from J(./' to 71," In )1," Increments, including the fillister) or flat head (S20 ). Size from #000 to 
world's smallest eyelets: CIRCON has prepare.d #4. Lengths from '18" and up in )f," increments. 
three g.eneral purpose kits -: the. Prototype Kit ~, Taps are available for all. screw sizes. 
for deSigners, a Laboratory Kit With a supply of - .. . 
the most popular sizes, and the Stocking Kit Mlcr0tiuts - Nickel, g.old,. and cadmium plated 
with a tota I of 40 000 eye lets in lOS sizes. bras~ !nstrument nuts In sizes from #000 to #4. 

, PrecIsion manufactured to NASA and MIL specs. 
MicroSetting Tools - Superior quality tools de- @ G M' W h S I·t L k I I t' d FI t signed to provide flexible inexpensive tooling 0 0 Icro as ers - p I oc, nsu a lng, an a 

instrument washers in sizes #000 to #4. Pre-
for precision setting of CIRCON eyelets. May be r.:;.. cision manufactured to be smooth, clean and 
used in automatic or manual press equipment 0 free from burrs, Suitable for use in vigorous 
MicroRivets - For instrument, electronic and environment, at all frequencies. 

A MicroHardware Slide Guide giving detailed specifications for hard to 
find MicroHardware is available free upon request The 10" x 4" slide 
rule device reads out data on 1300 sizes of CIRCON~s MicroHardware. 

Miniature Indicator Lights ' 
Two unique lines offering unparalleled flexi- ~ grounded mounting; 2 standard bases; and 7 
bifity for the Panel Designer. CIRCON's Micro· colors. Of special interest are CIRCON's Pola-
Miniature indicators are 0.25" diameter and may " Lens variable intensity indicator, and the Bug Eye 
be mounted in densities of 14 per square inch. Cle.,Vua 3-0 plastic fens available in standard shapes or 
The :J,!J" diameter SubMiniature Indicators may on a low volume custom basis. 
be combined into more than 1500 possible con- ~ Th P I D' , K·t (MIK 3) t I . figurations due to interchangeable components. e ane eSlgner s I - can a nIOg 
Each SubMiniature Indicator may incorporate CIRCON's complete line Is a valuable aid in 
any of: 5 lens types; neon or incandescent --..: P I L design and prototype work. Hundreds of con-
bulbs; 16 to 1 range in brightness; insulated or a a- ens figurations possible at a $25 introductory price. -----

'" 

MicroMinllture 

CIRcon MicroTools - Hardware - Indicator Lights 
SANTA BARBARA AIRPORT, GOLETA, CALIFORNIA 93017 PHONE: (805) 967-0404 

CORPORATION Write for complete catalog, Factory direct service by air. Stocking distributors In prinCipal Cities 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2937 



Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

:E:X»S~~ 

wt. 4 oz. 
LRTOO4·14 

not be 

15954 ARMINTA ST., VAN NUYS, CALIF. 91406 
TElEX Np. 65·1469 EDSYNEX VAN 
PHONE (213) 989·2324 • EXT. 33 

, FOB: Van Nuys, California 
TERMS: 1% 10th Prox.lNet EOM 
DELIVERY: Two weeks ARO 

t Palenled 

,~ rC ....... I __ ..J 

/::,. 
0 

1·25 
26·50 
51-100 

1·25 
26·50 
51-100 

1·25 
26·50 
51·100 

1·25 
26·50 
51·100 

/::,. 6 month warranty on tools only. Warranty does not include tips. 
o 12 page Solderability manual included with tools. . 

PRICE 
Each 

$9.95 
$9.20 
$8.45 

$1.50 
$1.25 
$1.00 

$5.95 
$5.50 
$5.00 

$1.50 
$1.25 
$1.00 

$6.95 
$6.50 
$6.00 

$1.50 
$1.25 
$1.00 

$6.95 
$6.50 
$6.00 

$2.00 
$1.75 
$1.50 

$3.~5 
$3.50 
$2.95 
$2.80 
$2.fi,5 

$2.75 
$2.50 
$2.25 

$2.25 
$2.00 
$1.75 

$2.00 
$1.75 
$1.50 

$2.00 
$1.75 
$1.50 

Prices subject to ch,nge without notice. Prices higher outside the continental limits 
of the U.S.A. by Edysn, 'Inc. PRINTED U.S.A. 

SOLDERING + 
World's Most 
Practical Solder 
Handling Tools. 

DESOLDERING + 
RESOLDERING -

SOLDER QABILITV 

X-34 Experimenter's kit P·76 Professional's kit 
t 

tal.oDuii@@ 1:=:J=t ci 37.50 
Available as direct 
factory offer or from 
participating distributors. 

lOIIR, Soldering Instrument 

t "JjleQr~ 12.50 

Thermal guard 
Soldering Instrumenl Holder 

E"'!!!!iWt I"!~_ ---.. fit ] 5.55 

~~~ 1.95 

~ 3.95 

c:fl( IliIlil[l:! 1.95 

~~~ 
Total cosl 15.35 

you save 3:5s 

INSTANT SOLDER GUN 
Medium to heavy soldering cycles 

Tip and Iron priced sepsralely 

ERSA LONG LIFE TIPS FOR ERSA SPRINT 

Limited 
Direct 
Factory 
Offer 

Chisel Form Tip o;;;;;;l Part No. 852KO·36 
Conical with Chisel Flats ~ Pari No. 852LD·37 
Conical Tip 
Part No. 852BD·38 

• -.. _ ...... ;. 

Medium soldering cycles 
ERSil LONG LIFE TIPS FOR ERSA TIP 16 

Angle Face Tip 
Part No. 172/15LD·41 
Chisel Form Tip 
Part No. 172/15KO·42 

'--<;:;;;;;;;;;jl;;;;;;;;;;;;;;;;;;;;;;;;-d:d 

n=:;' 

~~~f~~~eM'?iUD~t3 c= . d 
Pencil Form Tip ~-----, 
Part No. 172/15BO·44 

EDSYN SOLDASIP IIESOLDERING TIP 
FOR ERSA TIP 16 One tip applies.and removes soider. 

Par! No. ST025 ~); fP~~ OlllJl ifJ 
PT074 ,"UL,U"'''''''M PRV TIP RESOLDERING TIP t 

~I; ~£f. OMD ifJ 

SPARE TIPS 

Spade .e:::::J 2.95 

Flat poinl = 2.95 

t Soldasip -D 2.95 

Total cost "5ii.85 
You save """i4.29 

34.56 

852KD·36 TIP 
/::,. 

IRON ONLY 
Unit Price 
1·25 $8.55 

26·50 $8.25 
51·up $8.00 

TIP ONLY 
Unil Price 
1·25 $1.95 

26·50 $1.75 
51·up $1.50 

IRON ONLY 
Unit Price 

-i,·25 $5.55 
26·50 $5.25 
51·100 $5.00 

IOI·up $4.75 

TIP ONLY 
Unit Price 
1·25 $1.95 

26·50 $1.75 
51-100 $1.50 

IOI·up $1.25 
Sips up solder like 
a sponge or soiders 
like a dream ... TRY IT! 

$2.95 
$2.75 
$2.50 

Soldasip Pry Tip is used to sip up solder, or solder, Jnd as an aid for prying up leads. 
Fits Ersa !\Iultitip 15W and Ersa Tip 16 only, 

STE009 FREE FOR 
Request for No Charge Sample Must Be On 
Vour Company Stationery. 

Soldasip Resoldering Tip ST025 0 
(fits Ersa Tip 16 and Ersa Muiti· 
tip 15W irons only) 
Soldovac desoldering tool SV026 0 CHECK ONE 

ONLY . Burnishi tool BT028 0 

FREE KNOCK· IT desmoking aid includes a KNOCK·IT 
desmoking cigarette holder with a four-page instruc
tion sheet with five desmoking programs. All you need 
to do is select one of the five programs and start to 
knock your smo~e inhalation now. Our sales force has 
dramatic evidence that live customers purchase more 
of our products than deceased ones. If you've tried it, 
KNO,CK·IT with our free desmoking aid. 
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SEC. 5400 • TOOLS (HAND & POWER)/ SOLDERING SUPPLIES 

SOLDERING IRONS 
•

'1. 

~ , Irons up to 1250 watts are available 
P~NUN~-120 SOLD~RING IRONS - 120 VOLTS; 25, 30, 40 AND 45 WATTS 

INTERCHANGEABLE THREADED TIPS 

For Penline-120, Pistol-Grip, Midget, and Lightweight Heater Units 
Description Cat. No. Description Cat. No. 

Lowest cost GE iron; ideally suited for light to medium produc· Chisel Tips Spade Tips 
tion in electronics, communications, and aIHed industries, for ~6" Dia-Copper 6D4P5 Ji'," Dia-Copper 6D4Pl 
repair and maintenance operations, and by the "do-it· yourself" ?:,' Dia-Ironclad 6D4P6 )l6" Dia-Ironc1ad 6D4P21 
electronics kit builder. !Is" Dia-Copper 6D4P7 ~2" Dia-Ironc1ad 6D4P2 

~2" Dia-Ironc1ad 6D4P8 Va" Dia-Ironclad 6D4P22 
Description Cat. No. Description Cat. No. ~':' Dia-Copper 6D4P9 Yo" Dia-Copper 6D4P3 

Handle and Cordset Tip and Heater Units-Ironclad 'M2" Dia-Ironclad 6D4PlO ~2" Dia-Ironclad 6D4P4 
Two-conductor* 6D400 ~2" Dia-Copper 6D4Pll Long Chisel Tips Ifa" Chisel Tip 30 watts 6D410* ~"Dia Ironclad 6D4P12 
Three-conductor, with %2" Chisel Tip 30 watts 6D411 * Pyramid Tips 3{6" Dia Copper 6D4P13 
NEMA standard plug 6D400G2 ~2"Dia Ironclad 6D4P14 

%2" Chisel Tip 45 watts 6D412* Ifa" Dia-Copper ' 6D4P15 Heater Units for Threaded Tips 
Use mterchangeable threaded tips. %2" Dia-Ironclad 6D4P16 Cone Tips 

25W. 6D415; 30W, 6D414; 40W, 1~2" Dia--Copper 6D4P17 Va" Dia-Copper 6D4P19 
6D413* • U.L. listed. "AI" Dia-Ironclad 6D4P18 %2" Dia-Ironclad 6D4P20 

LIGHTWEIGHT SOLDERING IRONS - 120 VOLTS; 40 AND 60 ,WATTS 

Ideal for light and medium production-line soldering and 
maintenance and repair operations in electronics and communi
cations industries. Tip and heater units can be changed in 
seconds. • U.L. listed. 

PISTOL-GRIP SOLDERING IRONS - 120V; 40, 60W 

Maneuverable and comfortable, excellent for 
light to medium production. 

Complete versatility with choice of three 60-
watt tip and heater units; or 40- and 60-watt 
heater units with 20 different interchange
able ironclad or copper threaded tips. 

Handle and cordset, three-wire 
with NEMA plug 6A303 

Can be used with Lightweight tip and heater units or with 
Lightweight heater units and interchangeable tips. 

c06~g!~tecOI:;s~t; ~~~u~~;,:~n11: :~~ Tip and Heater Units - 60 watts 
heater unit %2" Ironclad Chisel Tip 6A300 

%2" Ironclad Chisel Tip' 6A273 ~ .. ' Ironclad Pyramid Tip 6A301 
~ .. ' Ironclad Pyramid Tip' 6A283 ~ .. ' Ironclad Chisel Tip 6A301G4 
~ .. ' Ironclad Chisel Tip 6A283G23 Heater Units for Threaded Tips 
Handle and Cordset (Use Interchangeable Tips 

'iiT;=:w=o=c:::o:-'n"'d:::u'=ct:::o::'r ="----;;6A=27;;;3"'G"6;;;!2 listed above) 
Three-conductor with 6A273G63 40 watts 

NEMA standard plug 60 watts 
6A304 
6A301G7 

MIGHTY MIDGEISOLDERING IRON· 12V; 100W 

A lightweight iron with high heat capacity for heavy soldering 
where larger irons, up to 200 watts, prove unwieldly for rapid 
repetitive soldering. 

Tip and Heater Unit Handle and Cordset 
Twc>-conductor 6A210G61 

~" Ironclad Chisel Tip for 
60 w, 6A211G54; 80 w, 6A211G50; Transformer - lIS-volt primary 

100 w, 6A211G33. F~sr;ig185/l0'6 watts 6A364G7 

MIDGET SOLDERING IRONS - 6 VOLTS; 25 and 45 WATTS (Also tapped transformers) 
Tip and Heater Units 

All ironclad tips 
Heater Unit for Threaded Tips 

(Use Interchangeable Tips) 
25 watts 6A221 

A versatile iron for light production in electronics, and com
munication industries - handles like a pencil, weighs but 1 % 
oz. Tip renewal is easy and fast - complete tip and heater unit 
can be changed in a few seconds. 

%,' Chisel Tip 25 watts 6A211 Transformer! _ lIS-volt Primary~ 
Yo" Cone Tip 25 watts 6A213 Single Tap 35 watts 6A362G2 
~ .. ' Pyramid Tip 25 watts 6A215 Four Tap 6A364G2 
Ifs" Chisel Tip 25 watts 6A217 w-:tt°f~6/2~/3;g5.~~~S 6A434 
~ .. ' Chisel Tip 45 watts 6A211G31, 1 e~l~ato 3~\;atts 

Handle and Cord Set 
For single-and 

4-tap transformers II For transformer 
6A203 with 3-heat switch 6A203G2 

~Single- and four-tap transformers are available with 240-volt primary in 
quantities of 36 or more. 

tSuitable for use only with Handle and Cordset 6A203G2. 

TEMPERATURE CONTROLLED SOLDERING IRON CORDLESS SOLDERING IRON .. ''''',: , 

v ' 

.--:" ~ 

I' ", ' 

_i<-_ 

120Vi UP TO 135W 
2~-ounce iron maintains selected temp
erature; is variable for microminiature 
jobs to high-mass joints. Ideal for high 
production and high quality work, labo
ratory use, service shops, and wherever 
temperature limits are specified. 

New soldering tool, powered by 
rechargeable batteries, is cordless 
- making it easier to use in re
mote and inaccessible areas. 18-
watt tip unit attains 800 F in 15 
seconds. Battery charging stand, 

with 6-foot 3-wire cordset, restore~ batteries to peak power; operates from 
110 VAC. 

Complete Iron - Includes Control Box, 
Handle and 5-foot Cordset, and 'A.-inch and 
'l1.6-inch Chisel Tip and Heater Units 

6A490 
Handle and Battery Holder, including Tip Unit 
Charging Stand 
Battery Stack 

6A298G2 
6A299 
6A672 

Ala.: see Tenn. or Fla. 
Alaska: see Wash. 
Ariz.: see Calif. Gardena 
Ark.: see Texas 
Calif.: Oakland (415) 658-9011 

Gardena (213) 321·4450 
Col.: Denver (303) 388-4545 
Conn.: Woodstock (203) 928·0332 

Hamden (203) 288-1795 
Del.: see Pa. St. Davids 
D.C.: see Pa. St. Davids 
Fla.: Clearwater (813) 442-8713 
Ga.: Atlanta see Tenn. 

Savannah see Fla. 
Hawaii: P.O. Box 3230 

eem/1971 

GENERAL ELECTRIC SALES REPRESENTATIVES 
Idaho: see Wash. 
III.: Bloomington see Chicago 

Chicago (312) 775-1717 
Decatur see Mo. 

Ind.: Indianapolis (317) 255-5416 
South Bend see II I. 

Iowa: Cedar Rapids see III. 
Des Moines see Mo. 

Kan.: see Mo. 
Ky.: see Ohio Cincinnati 
la.: see Texas 
Me.: see Conn, 
Md.: see Pa. St. Davids 
Mass.: see Conn. 
Mich.: Roseville (313) 777-0750 

Minn.: Minneapolis (612) 789-2535 
Miss.: see Texas 
Mo.: St. Louis (314) 644-0810 
Mont.: Billings (406) 259-4597 

Butte see Wash. 
Neb.: see Mo. 
Nev.: see Cal if. 
N. H.: see Conn. 
N. J.: Caldwell (201) 288-2220 

Camden see Pa. St. Davids 
N. M.: Alamogardo see Texas 

Albuquerque (505) 255-5525 
N. Y.: Buffalo (716) 634-9873 

New York see N. J. Caldwell 
Syracuse see N. J. Caldwell 

N. c.: Charlotte (704) 372-4871 
N. D.: see Minn. 
Ohio: Cincinnati (513) 232-1804 

Cleveland (216) 526-4453 
Columbus see Cleveland 
Dayton see Cincinnati 
Toledo see Mich. 

Okla.: see Texas 
Ore,: see Wash. 
Pa.: Pittsburgh (412) 931-3260 

St. Davids (215) 687-0969 
R. I.: see Conn. 
S. C.: see N. C. 

See YELLOW SECTION for Local Offices, Phones 

S. D.: see Minn. 
Tenn.: Chattanooga (615) 266-3072 
Tex.: Dallas (214) 826-6350 
Utah: Salt lake City (801) 364-1891 
Vt.: see Conn. 
Va.: Alexandria see Pa. St. Davids 

Richmond (703) 358-4115 
Wash.: Seattle (206) 767-4330 
W, Va,: see Pa. Pittsburgh 
Wis.: Appleton see III. 

Eau Claire see Minn. 
Wyo.: see Colo. 

Canada: Toronto, 24 Ward St. 
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Vol.3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Soldering Irons and Tips from Hexacon 

c. VOLTAGE RANGE: 6 to 240. OPERATE IDENTICALLY ON A.C; OR D.C., ANY CYCLE 
STANDARD VOLTAGES 110/120, 121/130, 220/240. SPECIFY VOLTAG~ ON ORDER 

Equipped with flexible 5 and 6·ft. approved Neoprene rubber heater cord. which is water·proof. kink·free and resistant 
to oil, abrasion and heat. Nickel chromium replaceable heating elements, insulated with finest mica, protected by 
rugged outer housing. Replaceable lips. 

e. 

-I ,I 

;ii: 

HEXACON MINIRONS 

WITH ALL THE 'EXJ'RA FEATURES 
• Rugged quality construction that will 1Nith. 

stand production line conditions 

• Slim·line case promotes maximum visibility 

• Long life and non·freezing Durotherm tips 

SLIM LINE CASE - SLIM LINE HANDLE 

No. ZlA tip diameter ~~" 

No. Z2A tip diameter 3/16" 
No.23A tip diameter ';' " 

DEPENDABLE PERFORMANCE. UP TO 60 WATTS 

Cal. ND. 
P70 
Pl00 
PIlI 
P115 
P150 
P153 
P155 
P151 
Pt52 
P200 
P250 

PLUG· TIP IRONS 

Watts 
100 
110 
125 
150 
150 
175 
190 
175 
200 
200 
250 

300 
550 

Tip Oia. 
3/0" 
3/0" 
:y." 
3/0" 
3;." 
3/0" 
3/0" 
~/2" 

V2" 
%" 
%" 

~/B" 

11/8" 

Ship. WI. 
11/8 Ibs. 
13~ Ibs. 
13/0 Ibs. 
lli2lbs. 
Il/2Ibs. 
11/2 Ibs. 
11/2 Ibs. 
1% Ibs. 
15,\1 Ibs. 
2'11.lbs. 
23/0 Ibs. 

3 Ibs. 
43's Ibs. 

HEXACON HORNET Model, Hl0 
World\!; Smallest Industrial Soldering Iron for 
Micro·Electronic Soldering. Plastic handle. 
cooled thru ventilated design and stainless 
steel mirror. reflects heat away from hand. 

Cat. No. HIOK Kit (HI0 Iron, 2 Tips and Sponge·) 
Cat. No. HllK Kit (Hll Iron, 2 Tips and Sponge') 
Cat. No. H14K Kit (H14 Iron, 2 Tips and Sponge·) 

'Tip Cleaning Sponge in' Container 
Cat. No. H10 Iron less tip, 12 Watts 
Cat. No. Hll Iron less tip, 17 Watts 
Cat. No. H14 Iron less tip, 20 Watts 
Iron with 3,wire cord and Nema plug available 
Cat. No. 91 Package of 12 tip cleaning sponges 
in container 

OUROTHERM and XTRADUR Tips. Sizes lS," to lI." 

SUPER·PENCIL IRONS 

FASJEST AND MOST DURABLE PENCIL IRON. 
All the advantages of a Soldering Pencil, but a full·fledged 
industrial soldering iron with nickel·chromium mica·wound 
element. Tiny tips outperform irons with larger tips and 
higher wattages. 
Cat. ND. Watts Tip Dia. Ship. Wt. 

255 25 '." 1 2 lb. 
25520 . 20 l,a" 1,2 lb. 

Cat. No. 
26S40 

'26550 
25530 30 'i." 1 .. 2 lb. '245 
25535 35 1/." 1.'2 lb. '24535 

'25550 50 1/.' li2 I b. - 24540 
265 30 l(." 1;2 lb. '24560 
26S35 35 11," 1..2 I b. 

Watts Tip Oia. Ship. wt. 
40 ll'." 1/2 lb. 
50 ll'." 1.,2 lb. 

50 
35 
40 
60 

1/0" 
110" 
1,4 ., 

'10" 

I .. , lb. 
1,'2 lb. 
\ 2 lb. 
1.2 lb. 

Weighs only 2 oz. P300 
P550 

'Standard Equipment DUROTHERM Non Sticking Long·Life Tips. 

BANTAM HATCHET IRONS 
PERFECT BALANCE FOR INACCESSIBLE PLACES 

Cat. ND. Watts Tip Oia. Ship.WI. Cat. ND. Watts Tip Oia. Ship.Wt. 
25H 25 I/S" '.2 lb. -26H50 50 ll'" 1;2 lb. 
25H35 35 1;s" 1.2 lb. 24H 50 1J4" 1;2 lb. 

-25H50 50 ~/8" 1,2 lb. 24H40 40 1/4" 1/2 lb. 

26H 30 ll'." '.2 lb. -24H60 60 1J4" '.2 lb. 
26H35 35 Ji." 1'2 lb. Weighs only 3 oz. 

30H 60 li4" 7,'8 lb. 30H70 70 1/4" 7/8 lb. 
30H40 40 1/4'" 7. lb. 30H75 75 1/4" 7/. lb. 
30H50 50 1/4" 7,slb. Weighs only 5 oz. 

-Standard Equipment DUROTHERM Non·Sticking Long·Life Tips. 

SUPER·POWERED IRONS 

~~: .. :. =:"I"iW~~9J"'1*1} 
HIGHER SPEED SMALLER TIPS 

Cat. ND. 
P114 
P154 
P238 

Watts Tip Oia. Ship. Wt.1 
100 Ifo" 13. Ibs. 
150 '10" 1\'2 lb •. 
200 3;0" 21.0 Ibs. 

Cat. No. 
P212 
P338 

Watts Tip Oia. Ship. WI. 
200 1/2" 2';4 Ibs. 
300 3"," 2~~ Ibs. 

PINPOINT SOLDERING IRONS 
FOR PINPOINT ACCURACY ON PRECISION SOLDERING 

Cat. No. Watts TIp D:a. Ship. Wt. Cat. ND. Watts Tip Oia. Ship. wt. 
P25 25 . 18 .. " lb. ' P2440 40 1.4" '2 lb. 
P2530 30 1 s'· " lb. ' P2460' 60 14 . '2 lb. 
P25J5 35 l'S" " lb. PJO 60 '.0 " 7. lb. 

• P2550 50 IS" ',Ib. PJ040 40 I.; .. 7. lb. 
P26 30 ",," I., lb. PJD50 50 '., " 7. lb. 
P2635 35 ",." '.2 lb. PJ07Q 70 14 .. 7. lb. 
P2640 40 ~16 .. '2 lb. PJ075 75 " " 7. lb. 

, P285D 50 J" 

" '2 lb. Weighs Only 3 oz. 
, P24 50 I. " 1.2 lb. 

, Standard Equipment DUROTHERM 

Non·Sticking Long·Life Tips. 

HATCHET TYPE IRONS 
Perfect Balance Less Fatigue 

Cat. ND. Watts Tip Oia. ShiP.Wt'l Cat. No. Watts Tip Oio. Ship.Wt. 
70H 100 3,," I~" Ibs. 151 H 175 1,2" Is.albs. 

.tOOH 110 ~i!" 1'.2Ibs. 200H 200 ss" 2\·'4Ibs. 
t50H 150 4~" 1~. Ibs. 300H 300 70" 3lbs. 
t53H 175 3 0" 15;' Ibs. 

LONG-LIFE SOLDERING TIPS OUTLAST COPPER TIPS UP TO 20 TO I 
DUROTHERM NON-FREEZING TIPS: Iron coated and immunized. Absolutely prevents tips from sticking. Minimum loss of heat 
delivery. YOUR SPECIAL TIPS QUOTED ON REQUEST' FIT ALL MAKES 
Note: Also available; XTRADUR Iron-coated Pretinned Tips. Multi-coated for. extra long wear which immunizes shank of tip 
'from solder, thus preventing adhering of solder, except on work;ng surface of tip - prevents creeping and spilling of solder. 

LONGEST WEARING A~D BEST PERFORMING TIP EVER PRODUCED 

PyramId Chisel 
Short 
Taper 

ChIsel 
long 
Taper 

SemI
Chisel 
Wide 

Semi· 
Chisel 
Narrow 

Conu:al 
Sharp 

Contcal 
Blunt 

Conical 
Beyel 

Conical 
Chisel 

Round 
Bevel Ball 

Point DUROTHERM COATING Bonded to Base Copper A- Heavy Iron Coating 
B -Scale·Resistant C "'Pretinned SectionD "'Multi·coated and imniunized 

I HEXACON ELECTRIC COMPANY • 621 CLAY AVE., ROSELLE PARK,N. J. 07204 I 
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SEC 5400 • TOOLS (HAND & POWER)! SOLDERING SUPPLIES 

~ FOR PRODUCTION, 
r- PRECISION TOOLS SERVICE -

& MAINTENANCE 

PRECISION DYNAMOMETER TENSION GAUGES 
Accurately measure forces required to actuate all sensitive mechanisms •.. 

LARGE SMALL Available in two sizes and a total of thirteen ranges. SMALL GAUGES 
Measure in both directions. Equipped with maximum 
reading painter that retains reading. 

LARGE GAUGES 
Range In Conversion 

Type Grams In Ounces 

GD·50 60·500 18 $32.70 
GD·l00 100·1000 32 $32.70 
GD·200 200·2000 70 $32.70 
GD·400 400·4000 140 $36.60 

CONTACT INSERTION I REMOVAL TOOLS AND KITS 
Just 2 tools insert and remove contacts on all types of connectors ..• 

A12, 16."~2:0Il.!li_"_Pfllll"'" 
AMPHENOL, CINCH, BENDIX, CANNON, PYLE, etc •••• 

INSERTION REMOVAL 

" 
Type Color Size Price Ea. Type Color Size Price Ea. 

A·12 Yellow 12 $12.50 R·12 Yellow 12 $16.0u 

~. R12, 16, 20 

~ 
A·16 Blue 16 12.50 R·16 Blue 16 16.00 
A·20 Red 20 12.50 R·20 Red 20 16.00 

KITS 
KA·260 - 3 PIECE CONTACT INSERTION TOOL KIT 
Consists of one each A·12, A·16, A·20 ........................ Price $36.00 
KR·260 - 3 PIECE CONTACT REMOVAL TOOL KIT 
Consists of one each R·12, R·16, R·20 .......................... Price $45.00 

INNOVATIONS IN SERVICE, PRODUCTION & LAB TOOLS 

Range In Conversion 
Type Grams In Ounces 

GD·I 0·10 % $14.20 
GQ·2 2·20 314 $14.20 
GD·3 4·35 Ufo $14.20 
GO'5 6·50 1% $14.20 
GO·IO 10·100 3lh $14.20 
GD'I~ 15·150 5'14 $14.20 
GO·20 20·20p 7 $14.20 
GD·25 30·250 9 $14.20 
GD·3U· 40·350 12 $16.00 

EI·419 INSERTING' AND EXTRACTING TOOL 
For printed circuit boards, connector assemblies, tele· 
phon.e·cord stoppers, f1at·packs, IC's and many other 
applications. 

Precision made, with leaf spring to remain in open 
positi~n. Made of special alloy, molded finger·grip type 
handle for easy gripping. Fully nickel·chrome plated. 
Overall length 6'12". .. .................................... Pric.e $8.90 

WASH AND LUBE SPRAYS ~ ~ (A) PL-4 - MIDGET "GROOVE·GRIP" PLIERS. 5" .................. $3.00 
IlIA JIC·22 ELECTRO·WASH (0) :, f"IT'" Degrease, eliminate grease, dirt, oil. , (B) PLS-l - DUCK BILL, PARALLEL, ~ENT NOSE PLiER. 5" .. $5,82 

(C) PLS-2 - DIAGONAL ANGLE, FLUSH CUTTING AND 
... ~I No carbon·tet, safe, no residue, non· A i:a'k flammable. Std. pkg: 12 pcs. ~3.25 ea •. 
"JI::,' 6 pcs. $3.50 ea. Sample order $4.00 ea. 

llC-33 ELECTRO LUBRI-FOAM 
Cleans, lubricates, protects, polishes. Ex· 

8 oz clusive foam action. Eliminates noise, non· (C) (t 
• flammable. Std. pkg: 24 pcs. $2.25 ea. 

24 oz. 12 pcs. $2.50 ea. Sample order $3.00 ea. 

STRIPPING PLiER. 5" ........................................ $6.46 

(0) PLS·5 - HEAT COIL PLIER. 6" .......... " .......................... $6.24 

(E) PLS·9- DUCK BILL, BENT NOSE, 90°, PLiER ............... $6.60 

ECONOMY AND POCKET TYPE BURNISHERS UNIQUE GAUGE SET 

~""&I!I!m 

OB TYPE 

ECONOMY BURN ISHERS - Leave no grit or dust 
and will not affect contact points. Plastic handles 
for working on live contacts. 

OB·l - For fine contacts. Abrasive coated, 3lh" 
long, 'Xl' wide, .007" thick. 
Pkg. 12 pcs. Price $5.20 Pkg. 48 pcs. Price $18.80 

OB·2 - For extra·fine contacts. 3lh" long, '/4" 
wide, .010" thick. 
Pkg. 12 pcs. Price $7.20 Pkg. 48 pcs. Price $25.80 

OB·3-General purpose type. Abrasive·coated. Hard 
molded handle. 3'12/1 long, '14" wide, .010" thick. 
Pkg. 12 pcs. Price $9.80 Pkg. 24 pcs. Price $17.60 

OB·4 - For industrial use. Abrasive·coated. Hard 
molded handle. 3'12" long, '14" wide, .020" thick. 
Pkg. 12 pcs. Price ,12.00 Pkg. 24 pcs. Price $21.60 

SPECIALIZED TOOLS 

C-35G /,l·117 

STAMPED IN INCHES AND METRIC 

POCKET·TYPE 'BURNISHERS - Used for cleaning 
general type contacts. Supplied with 6 non·residual 
abrasive replaceable blades and/or 6 rods stored 
in pen barrel, as noted. Pen made of sturdy plastic 
for dielectric work. Length 4'12". Diameter 310". 
Blades 'X," wide, 1%" long, .007" or .0035" thick. 

Price 
PB-3 Pen with 6 blades .0035" thick ........ $4.90 

PB·3R Same as PB·3 plus 6 abrasive rods .... '.80 

PB-7 Pen with 6 blades .007" thick .......... 4.80 

B·3 Pkg. 25 Repl. blades for PB·3 (.0035") 4.80 

B-3R Pkg. 50 Repl. rods for PB·3 .............. 12.'0 

T·271 - WIRE THICKNESS GAUGE SET. Extremely versa· 
tile. DeSigned for use in restricted places. Gauges can 
be used in or out of case. 9 round blades, .006", .008", 
.016", .020", .028", .031", .039", .046", .059" and one 
flat blade .004" thick. Blades 3" long, tips bent 900 x 
~~, high. Overall case size: 1'14" wide x '12" high x 4" 

B·7 Pkg. 25 Repl. blades for PB·7 (.007") 4.50 long. . ............................................................... Price $19.40 

1 
C-356 - CONNECTOR TOOL. Serves as terminal 
winding device, pull strength tester and spring 
hook. Insulated, 7" long ............... Price $7.90 
5·391 - SPRING REMOVER. Adjusts, inserts 
and removes relay springs in tight spaces or 
hard to reach places. 6lh" long. Tips bent 900 

angle with .042" slots each end ..... Price $3.46 

M·I17 - SPIN·TYPE SPANNER WRENCH. For 
use on odd shaped or extremely thin nuts and 
where regular nut driver cannot be used. 
Swivel head. 4" long ..................... Price $4.20 

$·340 - EXTRACTOR, TWEEZER TYPE. Extracts 
miniature, lamps, caps, readouts, flatpacks, 
IC's, p.c. components, etc. '12" normal open· 
ing closes to X," with stop guide. 3lh" long. 

\ Price $3.20 

E·421 - EXTRACTOR, TERMINAL. Will extract 
terminals of most types. Finger·grip "T" type 
handle. Tip bent to 900 angle and tapered to 
fine point with center notch. Overall ">ngth 3". 

Price $3.60 



INDIVIDUAL REEL-
SKIN WRAPPED 

Available from stock: 63/37; 60140; SO/50; 40/60; 
Savbit; Special Alloys-H.M.P. (High Melting Point, 
565· F.); L.M.P. (Low Melting Point, 354· F.). Other al
loys upon request. 
Gauges: 14 s.w.g. (.080") through 24 s.w.g. (.022"). 
NOTE: Soldering iron tips should always be 1080 F. 
above .melting point of alloy. 

NEEDLE FINE GAUGES 
FOR UTMOST 
PROTECTION IN 
SHIPPING AND STORAGE 

For microminiaturization, integrated circuits and other 
similar requirements. Off·the-shelf delivery in alloys 
63/37 and 60140, in even gauges fram 28 s.w.g. (.014") 
through 34 s.w.g. (.009"). 

EXTRUSOL-HIGH PURITY BAR SOLDER 
The same superior quality solder as in Muiticore 5-Core Wire 
Rosin salder. Highest purity is achieved by advanced quality con
trol, possible anly with the Extrusian process. Extreme uniformity 
and smooth texture, without the cross-graining of cast bars. Virgin 
metals. Conforms ta Federal Specification QQ-S-571 d with respect 
ta alloy composition in Sn60 (60140), Sn63 (63/37), and Sn50 
(SO/50). Skin wrapped f.or distributors; bulk-packed for manufac
turers. Also, low antimony "EXTRUSOL" Commercial Bar Soider
bu I k packed. 

ERSIN LIQUID FLUXES 
Made to the high quality standards of Ersin Multicore. Three formulas. 
No. 5380 meets Military Specification MIL-F-14256C, Type A (Acti
vated). No. 0360 meets Military Specification MIL-F-14256C, Type W 
(Non-activated). Other commercial liquid fluxes available such as: No. 
4370 highly activated commercial flux. Foam, water soluble, protective 
coatings and cleaners upon request. 

COPPER LOADED 
SAVBIT ALLOY 
Copper-loaded SA VB IT , stops. the wear and 
erosion of copper soldering iron tips ... in
creases tip life by 1,000%. 
Character;st;cs and specificat;ons: Savbit Al
loy is available' in Ersin Multicore 5-core 
solder containing non-corrosive extra-fasl 
Ersin Flux in 14, 16~ 1 B, 20, 22 and 24 
gauge. Melting point: Virtually the same as 
standard tin/lead alloys. Excellent conduc
tivity, tensile and shear strength. 

NEW 
SOLDERABILITY 
TEST MACHINE 
A precision instrument 
to determine the solder
ability of component 
termination wires that 
operates on a principle 
entirely different from; and superior to, the 
immersion method-electronic digital timing. 
Accurate, positive, totally reliable, yet eco· 
nomical because no technician is needed ta 
operate it, and tests are run with great 
rapidity. Developed in association with I.E.C. 
Built in England by Multicore Solders, Ltd. 
Complies with I.E.C. Publication 68-2 Test T. 
Descriptive literature available on request. 

FREE evaluation test samples, to qualified manufacturers, "Modern Solders" technical booklet, and fully detailed information on any of 
these products will be sent promptly. Address request, on company letterhead, to: Multicore Sales Corp., Dept. RY399, Westbury, N.Y. 11590. 

MULTICORE SALESo('ORP., WESTBURY, N.Y. 11590, Div. British Industries·Co. 
-, 
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SEC. 5400 • TOOLS (HAND & POWER)! SOLDERING SUPPLIES 

W!re 
Wrapping 

Tools 

Model 663 - Comfortable pis
tol grip, lightweight, low air con
sumption and noise level, fast 
operating cycle. 

ELECTRIC WIRE WRAPPING 
TOOL - For operating where 
commercial air is not available. 
Speeds over 3000 rpm, weight 
10 oz., 20 to 32 AWG wire. 

AIR TOOLS 
Screwdrivers 

Nutsetters 

Model 263 - Ideal for elec
tronic assembly, small, light
weight, quiet ... for screw and 
nut sizes #00 to #6. 

CI· II· ·llm 
Model 263 - With right angle 
attachment for nutsetting or 
screwdriving in closely confined 
areas. 

g.J5ij_. 
Model 863 - Straight type with 
comfortable fluted grip and pre
cise torque control, for screw 
sizes #4 to #10. 

_ -rtE ... -···-fF . [l 
s:[JJ . _ [f"j- Model 863 - With right angle 

Model 662 - FI uted-grip, attachment with plenty of power 
straight type tool, for wiring and still able to get into closely 
horizontal panels. confined areas. 

--E .. --- -

tE·::·· -=±::::E:: .. ::=:-=. . =. =======:0-

Bits and Sleeves-Available for 
20 to 32 gao wire for both regu, 
lar and modified connections. 
Different models and accesso
ries described in catalog. 

Model 266 - Pistol grip type 
that balances nicely in the hand. 
Air exhausts through the handle. 

Miniature 
Grinders 

Ideal for finishing operations 
and precision grinding, 22,000 
RPM, reversible, 3/32" or 1/8" 
cqllet. 

Collet 
Spindles 

D- I 
Self contained spindles are ideal 
for small hole drilling on close 
centers. 

Accessories 

Model 463 - Hose swivel that 
eliminates twisting in air lines 
and makes tools easier to 
handle. 

CATALOGS 
AVAILABLE 

ON ALL TOOLS 
SPECIFY 
TOOLS 

DESIRED 

STANDARD- PNEUMATIO 
STANDARD PNEUMATIC MOTOR co.' P.O. BOX 745 • WHiniER, CALIF. 90608· (213) 698-8715 

Setting new ndards in Pneumatics 
eem/1971 See YELLOW SECTION for Local Offices, Phones 2943 



PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Hand Tools & Solderless Terminals 

ROUND BLAPE SCREW DRIVERS - Regular Slot 

, :j I Fig. A 

~ ~=======3:::::J Fig.B (~ == < 

(~: ~:gF===#::::::J=J ~ 

A 010 %." x 1%" 3%" A 
A 230-2 %" x 2" 3'¥4" A 
A 130-2 %" x 2" 371s" A 
A 130-3 %" x 3" 4%" A 
A 116-2 %." x 2" 4112" A 
A 116-3 %." x 3" 5112" A 
A 116-4 %." x 4" 6112" A 
A 131·2 1/s" x 2" 4112" A 
A 131-3 %" x 3" 5112" A 
ElectrIcal & Cabinet Styles 
A 216-2 1fa1l x 2" 4'¥4" A 
A 216-3 %" x 3" 5'¥4" A 
A 216-4 lis" x 4" 6'¥4" A 
A 211-6 %" x 6" 8'¥4" A 
A 216-8 %" x 8" 10'¥4" A 
A 216-10 %" x 10" 12'¥4" A 

PHILLIPS SCREW DRIVERS 

Fig. F 

(: ;Q 
Handle 
Diam. Overall 

Stock .. Lgth. Point Length 
No. (Inches) No. (Inches) Fig. 

POl %x2~ 0 51/4 E 
Pl %x3112 1 61/2 E 
P2 l' x30/. 2 7~s E 
P3 1Ji',x4 3 10 E 
P4 1~.x41/2 4 12112 E 
P5 l'14X2% 2 3~s G 
P6 11/ax1'¥4 1 3 G 

MAGNETIC SCREW DRIVERS 

It; ~ 
Stock No. 

70035 
70080 
70081 

I'ig. D 

A 316-3 3f." x 3" 6112" 
A 316-4 3f." x 4" 7112" 
A 316-6 3f." x 6" 9112" 
A 316-8 3fo" x 8" 11112" 
A 316-10 3f." x 10" 13112" 
A 416-3 1/4" x 3" 6%" 
A 416-4 1/4" x 4" 7%" 
A 416·6 1/4" x 6" 9%" 
A 416-8 1/4" x 8" 11%" 
A 416·10 1/4" x 10" 13%" 

~ Fig. E 

\: \ Handle, I Dlam. 
Stock .. L h. 

No. (IncreS) 
Pocket Clip Ty 
Ip 12 I I12x2112 I 
Extra Long B I 

\; 18 : \ ~sx3112 P 28 1 x3% 
P 212 1 x3% 
P 202 13{ x4112 

Description -
..... .... 

9" long 
13" long 
91/4" long, with ratchet handle 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

PLIERS ~~~'" 
~' , 83020' '8203,' 8502 ' 

8103 MIDGETS 

• ~ ~~,911"!~ ~ ~8602 ,",. '-' 

8400" ~ ~~~ 
Stock No. Description Stock No. Description 

8103 Long Needle Nose 
w/cutter 7" 

8203 Diagonal Cutter 6" 
8302 Lineman's Side Cut 7112" 
8400 Slip Joint Plier 
8502 Flat Nose 6" 
8602 Vacgruv Plier Wrench 6" 

9101 Long Nose 4112" 
9102 Round Nose 4112" 
9201 Diagonal 4112" 
9202 End Cutter 4112" 
9501 Flat Nose 4112" 
9601 Vacgruv 5" 

Unconditionally Guaranteed 

HOLLOW SHAFT NUT DRIVERS SCREW LAUNC~ERS 

1:3J;===:Ce 
'fig. !'I 

J 0 Yo" serles":Green 

Fig. I ~ KI' Series """,er 

hold .•• start •.• drive 
screws with power and comfort 

Stock Blade Handle Overall 
No. Size Size Length 

K-21 * Mini Tip %"x2~" S:V4" 
56 1"x3%" JU' 6%" Black H 
57 1"x3%" 742" 6%" Amber H 
58 1"x3%" 1/4" 6%" Red H 
S9 1"x3%" ~" 6%" Amber H 
510 1"x3%" ~.', 6%/1 Amber H 
S 11 1"x3%" 1~." 6%" Green H 
512 1"x3%" %" '6%" Blue H 
S14 1Ji',"x4" U." 7" Brown H 

. S 16 1Ji'."x4" '112" 7" Orange .H 

K-23* %" x 3" %"x2~" 5~" 
K-28 %" x 8" %"x2~" 10'¥4" 
K-34 K." x 4" ~s" x 3112" 7112" 
K-36 ~o" x6" %" x 3112" 9112" 
K-38 ~."x8" ~s" x 3112" 11112" 
K-44 '14" x 4" I" x3%" 7%" 
K-46 1/4" x 6" 1"x3%" 9%" 
K-48' 1/4" x 8" 1"x3%" 11%" , 

PHILLIPS SCREW LAUN~HERS 

566 1"x3%" K." 9%'''' Black H 
S86 1"x3%" 1/4" 9%" Red H Ii II e@ 
S 106 1"x3%" ~." 9%" Amber H 
S 116 1"x3%" l}U" 9%" Green H 
S 126 1"x3%" %" 9%" Blue H 
S 146 1Ji'."x4" U," 10" Brown H 
5166 1Ji'."x4" 112" 10" Orange H 

Stock No. Length Stock No. Length 

K-13 3" K-16 7", 
K-14* 5" K-19 9" 
K-15 S" 

·Pocket Clip Style 

SPECIALTY TOOLS (: 1K 1;1 ~(j;i;J 
SA-711 Adjustable Nut Driver 

c: ) 
TT-31 3-in-1 Tapping Tool 

Hex Key Wrench Set 

TK-500 100-S00V Circuit Tester 

";;? 
210 220 ~ 
Internal & External Snap Ring Pliers 

< YXco > olD 
810 1/4" X ~o" Ratchet Box Wrench 

g 

c (0 

70008 Continuity Tester ML-7 Magnetic 
Level .. Protractor 

SOLDERLESS TERMINALS & CRIMPING TOOLS 
INSULATED 2}0;"'1ii:) , 

"""' __ ~ 63206 Tongue 

"~~~~-
Quick Connects 

NDN-INSULATED 

11204 Ring 

@)::j 

13306 Tongue 

2::0 
CI:l 16310 

17302 Butt f'(5l"1 Ring-
~ ~Tongue 

15408 Flag 
To Order: Specify by tongue style, stud size, wire size, and whether 
insulated or non-Insulated. ~) 

Newall-purpose No. 1963 Tool cuts ~ r!; ,'"" 
and strips wire 22 to 10 gauge and No. 1963 ' 
crimps both insulated and non-In- Slices 6 Sizes of Bolts. 

Many Other Sizes and Styles are Available. sulated style terminals. 4,40, 5-40, 6-32,8-32, 10-32, and 10-24. 

VACO PRODUCTS COMPANY • 510 North Dearborn Street • Chicago, Illinois 60610 • Phone: (312) 467·0123 
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SEC. 5400 • TOOLS (HAND & POWER)I SOLDERING SUPPLIES 

~f:r ~~~~ SOLDERING 
l~, _ J smCf ,... PRODUCTS 
'~~ : HOT AIR GUNS AND TIPS 

, 
1 , ~ ':i;'~~2f IN USA 

HD Type and WH Type Heavy-duty Irons Watt Tip LengthThJ~:~1 
Wallbrand heavy·duty irons are engineered for highest effi- ---,Mi-ii0;-:;d""el_-,I=;npCi-ut~D:;,;ia:;,. ---,W",I",,0ciT;<iP,---v:.:;a:;;:lu;;:-.e 
ciency performance. Rugged construction assures long-life for 18HD ~~ t~~: 65Al" 300 

18BD \1 
demanding production line needs. No radionic interference. ~~~~ 80 3/8" ,6~: I~~~ 
Triple-life resistance wire wound on pure mica and constant 12WH 125 1/2" 10lfo" 2000 

14HD 
14-18HD 

tip temperature with extra fast recovery permits continuous 12-38WH m ~~~: i~~:: ~~~~ 
heavy-duty use. 120 volts AC or DC. Other voltages available ~~~~HC 200 5/8" 12lfo" 3500 
on request. Handles remain cool after long hours of operation. 58-12WH 200 3/8" 12lfo" 3500 
Tips are easily changed. Special irons customized to particular ~~~~WH ~~~ ~~~: tm: ~:~~ 
requirements_ 

38WH 

12WH 
12-38WH 

58WH 78WH 

XLS Pencil Iron 
One handle fits 9 elements 
Lightweight pencil series features 
quick element interchangeability 
and highest performance. Cool, un
breakable blue polycarbonate handle 
takes heating elements from 11 to 
75 watts. Each can be changed by 
line operator without special tools. 

Available with 
either 2 or 3 
wire cord. 
Uses regular 
or iron plated 
tips. Elements 
encased in 
long-life stain
less steel 
jackets. 

60W ' 
75W 

33W 
40W 
SOW 

i 11W 
15W 
20W 
25W 

214LT 

Trig-R-Heat Gun 
Feather light 14 oz. gun has no trans
former. Reaches hard-to-get at spots 
easily. Tips will not deform. Heats and 
recovers instantly. Rugged, precision 
built. Tip and e I e men t assemblies 
changed .easily. 

Tip Max. Min. AC/DC Weight 
Model Size Watts Watts Volts W/O Cord 
214L T 1/4" 400 150 120 14 oz. 
212L T 1/2" 500 300 120 24 oz. 

TIP AND ELEMENT ASSEMBLY 
214TE 1/4" 400 150 120 6 oz. 
212TE 1/2" 500 300 120 16 oz. 

Soldering Pencil Holder 
Can be. mounted on top, in front or 
below bench. Adjusts to any angle. 
Bench model includes tip cleaning 
sponge and tray. SPH for up to 5/S" 
shaft. Model SIH for up to 1" shafts. 

(SIH not shown) 

Tips and Tip Dispenser 
Tip sizes from l/S" through 7/S" in wide 
variety of configurations for specific in
dustrial and commercial needs. Three 
grades - Anniversary type: Super fin
ished, iron and chrome plated. Wallklad: 
Iron coated and chrome plated. For pro
duction and critical lab use. Wall brand: 

DH (DUO HEAT) Pencil 
Pat. Pending 

Developed for use in inter
mittent soldering operations 
Revolutionary Ii/i:htweight pencil 
operates cont,nuously at low 
heat, but has higher heat avail
able when needed; Constant low 
heat is adequate for light to 
medium jobs, get high heat in
stantly by pressing handle 
switch; tip and element life in
finitely increased. Indestructible 
molded handle stays cool and 
comfortable. Wide variety of 
plug-in tips easily interchange
able. 

Continuous 
Model Low Heat 
DH-1 15W 

520°F 
DH-2 20W 

630°F 

864 
Commercial 

Duty Iron 
Pencil iron has 
cool, molded plas
tic handle, bal
anced for comfort. 

. Triple-life resist
ance wound. Cop
per tip maintains 
constant tem pera
ture. 

Tip 
Size 
3/16" 
3/16" 

Watts Volts 
30 120 
40 120 

High Heat 
47W 

920°F 
53W 

975°F 

714XLS 

58-12WH 78-58WH 

IDL INSTANT IRON DEPENDABLE 
LASTING 

Pat. Pending 

3 oz. pencil controlled .by 
thermal time delay relay 
Heats in seconds. No trans
former. When handle button is 
depressed lS0W e I e men t heats 
initially until soldering tempera
ture is reached. Thermal time 
delay relay then cuts in 40W ele
ment automatically. Pencil can
not overheat. Interchangeable 
plug-in l/S" tips need no special 
tools to c han ge. Unbreakable 
handle stays cooh Especially 
good for diversified light to 
medium jobs. 

738WH 

Heavy-Duty Hatchet Irons 
High reserve irons for more sold
ering co n n ect ion s, faster, in 
hard-to-reach areas. XLS models 
interchange elements 11W to 
75W. Designed for continuous op
eration. Cool, comfortable, un
breakable handles. Variety of 
plug-in tips available. 

Tip 
Size Model 

71SXLS 
714XLS 
73SWH 

l/S" 
1/4" 
3/8" 

Watts Volts 
11-15-20-25 120 

33-40-50-60-75 120 
80-100 120 

14DS '" 
Desoldering Tool "-..i~-j ~ 
Keeps solder in molten ~ 
state in reservoir. Operated with one hand. Tip re
placeable with two openings - .oso· dia. and .064 dia. 
Fits 614, 14HD, 714XLS and XLS 33W to 75W series. 

ll,"~~~ -,,~ ="~... .':t:~ 'I' 2AG and AG Heat Guns 2AG I Plug-in type hot air guns from 200 to 600 
I ~ watts at 120 volts adaptable to usage ref:, quiring up to 1000'F. One heating ele-

CommerCial, copper, nickel plated. Wall's own iron plating facilities 
produce high quality long-life tips. l/S" through.3/S" iron plated or 
copper tips available in handy tIP dispenser. Tips individually sealed 
in color-coded continuous belting, plastic· envelope. 

AG ,:'1 ment fits both models. Pistol grip available with trigger ic. (extra cost), opens air and heat at same time. Five tip 

I.
'.' styles interchangeable. Special tips on request. 3-wire 
, cord assembly. Guns include neoprene air hose, hose 

fittings, pressure regulator and gauge. Send for Bulletin 
, HG-1265. 

WALL MANUFACTURING CO. 
BOX 3349 KINSTON, N. C. 28501 TEL. 919/527·4186 

Write Dept. EEM-71 for 
illustrated catalog 1-669B 

Industrial soldering irons and penCils are built to exceed Federal specification W·S-570. Wallbrand soldering products are UL and CSA listed. 

eem /1971 See YELLOW SECTION for Local Offices, Phones 2945 



Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Weller ,ndustrjal soldering· tools 
for greater efficiency", lower operating costs and maximum safety 

CONTROLLED OUTPUT SOLDERING TOOLS, •. 
Automatically controls output and temperature independent 
of line voltage: . 

UNCONTROLLED SOLDERING TOOLS. ; . 
For lowest cost soldering operations not requiring high ef
ficienc:;y tool. 

2946 

MODEL WTCPL. Controlled out
put low voltage soldering with 
power unit isolated for protection 
of sensitive devices.Temperatures 
of 500°F., 600°F. and 700°F. are 
predetermined by tip selection. 
Cord set will not burn. Stand will 
not heat sink. Built-in on/off 
switch and pilot light. 60W, 120'1, 
3 wire cord. Comes with 3/16", 
700°F. screwdriver tip .. New cool 
blue color. Also available without 
built-in on/off switch and pilot 
light as MODEL WTCP. 

MODEL WMCP. Weller's new 
miniature tool for micro-soldering, 
automatically controls output and 
temperature with power unit iso
lated and shielded for protection 
of sensitive devices. Has fixed 
temperature, interchangeable tips, 
low voltage' operation, bUilt-in 
on/off switch 'and pilot light. 
Available in 3 temperature ranges: 
550'F., ... 650·F., and 750·F. con
trol20W, 120V, 50/400 Hz. 3 wire 
cord. Comes with 5/64" chisel 
tip. New cool blue color. 

MODEL W60. Low cost, portable, 
line voltage operation. Automatic 
control of output and temperature 
60W, 2 wire cord. Comes with 
700°F., 1/4" screwdriver tip. 
Model W60-3, 3 wire 'cord set. 
New cool blue color. For com
plete station order PH60 stand. 

MODEL W100. Low cost, por
table, line voltage operation. 
Automatic control of qutput and 
temperature. 100W, 2 wire cord. 
Comes with 700"F., ,3/S" screw
driver tip. Model W100-3, 3 wire 
cord set. New cool blue color. For 
complete station order PH100 
stand. 

MODEL W200. Low cost, por
table, line voltage operation: 
Automatic control of output and 
temperature. 200W, 2 wire cord. 
Comes With 700°F., 1/2" chisel 
tip. Model W200-3, 3 wire cord 
set. New cool blue color. 

MODEl- WP25. Uncontrolled line 
voltage soldering tool. All stain
less ~teel construction, 25W, 
120V, 2 wire cord, with 1 /16" 
screwdriver tip. New cool blue 
color. Model WP:;::5-3, 3 wire cord 
set. 

MODEL WP40. Uncontrolled line 
voltage soldering tool. All stain
less steel construction. 40W. 
12QV, 2 wire cord, with 1/S" 
screwc:iriver tip. New cool blue 
color. Model WP40-3, 3 wire cord 
set. 

SOLDERING TOOLS STANDS ... 
Hav!'! heavy cast iron bases and built-in sponge holders. 
Design precludes any possible heat sinking of Weller con
trolled tools. New cool !>lu!3 color. 

MODEL PH100 

MODEL PH60. Accommodates 
Weller Models WP25, WP40, 
W6D, and any soldering tool with 
a barrel diameter up to 15/32". 

MODEL PH100. Accommodates 
Weller Model W100 and any sol
dering tool with a barrel diameter 
up to 19/32" 

TIPS AND ACCESSORIES 

All Weller Industrial Soldering 
Tips have unique heavy iron plat
ing with anti-oxidation coating 
thereby eliminating freezing ... 
No other tip offers these featuresl 

A complete line of Weller Acc~ssories is available to greatly extend 
the effectiveness of Well~r Soldering Tools. 

FOR COMPLETE INFORMATION. WRITE OR CALL FOR 
WELLER'S LATEST INDUSTRIAL SOLDERING TOOLS CATA
LOG. 

All Weller products are available In Canada. 

INDUSTRIAL SOLOERING TOOLS 

A DIVISION OF 4!1 CODPER INDUSTRIES, INC. 

100 WELLeD ROAD. EASTON. PA. 18042. 215 • 258-5371 
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How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog information 
WHITE SECTION 

"""'~~:·':~O;.'l':'~llN$T~uNENtsltou::::mM$~: '~~ 4~, ~ 

~~ §r£ 2200 ~ C9!I!8!?lS fCOMPQN£NTS & SYsttM9:} , . ....: .. 

Catalog pages in eem are divided into three volumes based on very 
broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales ollices 
YELLOW SECTION 

AOV~ Hic;~{~i.'rAGE co .. 1NC:.·~6as·Y~da 
'~::":i~\~~~:~!::~~~'. 
AOVANCeO"I(jNET!C$,123t·Victorla SL.CIISUI" Masa.:;" 
-,;;&~92G27 •.. Tel: 714.646.1',65; :SIS', Mgt':' 'fI.~. 

. )u)y~~: MEMORV ~YST-EMS. . W~ 1276 
'f~>.H~Od Ave, "SuMyyale, cal; 9~6.,:r.el;..·: 
;;:~~?~~~O; s~ ~Qf::~~ .. ~n ..... ' 

· ... AAA~N .. INc..: 2t18- ""l.'1alll Dr .. ·1),a." Ti 
. ~1;;~t.~-tJZ7.,.. SIS..U!Jr..~.A/CbriL 
, C~ , Mi!1br~&, Melvin' Sis .. ,1,1,3 CaminO ~ 

to find trade name sources 
VOLUIVIE 1, PAGE 957 

.". '." .. , ........ :,:' 

TRADE NAME DIRECTORY·; 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names . 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
ofeem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

if you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516)248-9700. 
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lID 60 rv transformers ] 

features 
• Quality MIL-spec 60 Hz power transformers 
• Hermetically sealed 
• to meet MIL-T-27C 
• 105°C ambient operation 
• 5 to 5000 volts 
• 5 to 300 watts 

I DELIVERY IS FROM STOCK I 
specifications 
INPUT PRIMARY: 115 VRMS, 60 Hz :!:5 Hz, I phase 

INSULATION TEST: 1750 VRMS or 150% of second
ary voltage (whichever is higher) 

CONSTRUCTION: To MIL-T-27C, grade: 4. class: "5", 
life: "X'" (10,000 hrs.) case: smaller 

ENVIRONMENT: lO50 C maximum ambient tempera· 
ture. Encapsulated to meet MIL-E-5272C and MIL-E· 
5400K for vibration, shock, acceleration, sand, 
dust, humidity, salt spray, fungus, shunshine. rain, 
explosion and altitude (to a vacuum) 

WORKING VOLTAGE: 1000 VAC for all transformers 
with secondary voltages up to and including 1200 
VAC; 80% of rated secondary voltage for all others 

SECONDARY VOLTAGE TOLERANCE: Within 3% of ' 
listed output voltage when measured at full load 
and 115 VAC input 

OUTPUT SECONDARY: See voltage and current of 
specific models listed. Standard models with outputs 
from 63 to 5,000 VAC are also available from stock. 
Contact our nearest office for your free' copy of our 
complete brochure. 

TYPICAL CI~CUIT DIAGRAM· 

PRIMARY SECONDARY 
~ n'f('r~ to in-phnse points 

SIZE CHART 

Complete size 
chart and 
dimensional 
drawing are 
shown in our 
six page 
brochure. 

Case I Width 
Size (in.) 

Al IIf2 

A2 1'¥4 

A3 17/. 

A4 2 

AS ,21f. 

A6 21f. 

A7 2% 

AS 27/. 

A9 31fs 

Al0 39'. 

A11 39'. 

Depth Height 
(In.) (In.) 

J:V. 2'141 

2U. 2'11. 

2'141 31fs 

2'141 ' 31f. 

2'U. 31f2 

21}(, I 31f2 

31fs 41fs 

3U. 41f. 

33/. 49'. 

4U. Sif4 

4'U. 6 

Out- Output Price 
put CUrrent WI. 
Volt (Amps) Size Ibs. 

Model 
Number 

1 2-4 
pc. pcs. 

5.0 1.00 Al 1.0 5P5CT $34.50 $28.80 
2.00 A2 1.5 IOP5CT 31.60 26.40 
3.00 A3 2.0 15P5CT 28.S0 24.00 
4.00 A4 2.5 20P5CT 31.60 26.40 
6.00 AS 3.0 30P5eT 37.40 31.20 
8.00 AS 3.3 40P5CT 39.20 32.10 

IS.OO A7 5.0 SOP5CT 46.10 3S.40 

0.79 Al 1.0, 5P6.3CT 33.70 2S.10 
1.5S A2 1.5 IOPS.3CT 31.10 25.90 

6.3 

2.3S A3 2.0 15P6.3CT 2S.20 23.50 
3.16 A4 2.5 20P6.3CT 31.00 25.S0 
4.76 AS 3.0 30PS.3CT 36.S0 30.50 
6.35 A6 3.3 40P6.3CT 3S.40 32.00 

12.10 A7 5.0 SOPS.3CT 45.S0 3S.00 
19.00 AS S.5 120PS.3CT 52.10 43.90 

8.0 0.67 Al 1.0 5P8CT 33.10 27.S0 
1.25 A2 1.5 10PSCT 30.30 25.20 
1.88 A3 2.0 15P8CT 27.60 23.00 
2.50 A4 2.5 20PSCT 30.40 25.30 
3.76 AS 3.0 30PSCT 36.00 30.00 
5.00 AS 3.3 40PSCT 37.70 31.40 

10.00 A7 5.0 80PSCT 44.S0 37.20 
15.00 AS 6.5 120PSCT 51.60 43.00 
20.00 A9 S.2 ISOP8CT 5S.50 48.80 

10.0 0.50 Al 1.0 5PIOCT 32.50 '27.10 
1.00 A2 1.5 10PIOCT 29.70 24.80 
1.50 A3 2.0 15PIOCT 27.00 22.50 
2.00 A4 2.5 20PIOCT 29.70 24.S0 
3.00 AS 3.0 30PlOCT 35.10 29.20 
4.00 A6 3.3 40PIOCT 3S.80 30.10 
8.00 Al 5.0 SOPlOCT 43.60 36.40 

12.00 A8 S.5 120PIOCT 54;30 45.20 
16.00 A9 8.2 160PIOCT 51.30 47.10 
20.00 AIO 10.5 200PlOCT S4.10 53.40 

12.6 0.40 Al 1.0 5PI2.SCT 31.10 2S.40 
0.79 A2 1.5 lOPI2.SCT 29.00 24.20 
1.19 A3 2.0 15PI2.SCT 26.40 22.00 
1.59 A4 2.5 20PI2.SCT 29.00 24.20 
2.38 AS 3.0 30PI2.SCT 34.30 28.60 
3.18 A6 3.3 40PI2.SCT 36.00 30.00 
S.35 A7 5.0 80P12.6CT 42.10 35.60 
9.53 A8 S.5 120P12.SCT 49.40 41.20 

12.70 A9 8.2 160P12.SCT 5S.00 46.70 
15.90 AIO 10.5 200P12.6CT 62.70 52.30 

14 0.36 Al 1.0 5PI4CT 31.10 25.90 
0.72 A2 1.5 IOPI4CT 28.50 23.70 
1.07 A3 2.0 15PI4CT 25.90 21.60 
1.43 A4 2.5 20PI4CT 2S.50 23.70 
2.15 AS 3.0 30PI4CT 33.60 28.00 
2.86 A6 3.3 40PI4CT 35.30 29.40 
5.72 A7 5.0 80PI4CT 41.80 34.80 
8.59 A8 6.5 120PI4CT 48.30 40.30 

11.40 A9 8.2 160PI4CT 54.90 45.70 
14.30 AIO 10.5 200PI4CT 61.40 51.20 

16 0.34 Al 1.0 5PI6CT 30.30 25.20 
'0.68 A2 1.5 IOPI6CT 27.90 23.20 
0.94 A3 2.0 15PI6CT 25.30 21.10 
1.25 A4 2.5 20PI6CT 27.80 23.20 
1.87 AS 3.0 30PI6CT 32.90 27.40 
2.50 A6 3.3 40PI6CT 34.50 28.80 
5.00 A7 5.0 80PI6CT 40.80 34.00 
7.50 A8 6.5 120PI6CT 41.30 39.40 

10.00 A9 8.2 160PI6CT 53.60 44.70 
12.50 AIO 10.5 200PI6CT 60.00 50.00 
18.7ll All 17.0 300PI6CT 16.00 63.30 

18 0.28 Al 1.0 5PI8CT 29.60 24.70 
0.56 A2 1.5 IOPI8CT. 27.10 22.60 
0.83 A3 2.0 15PI8CT 24.70 20.60 
-1.11 A4 2.5 20PI8CT 21.20 22.70 
1.67 AS 3.0 30PI8CT 32.20 26.80 
2.21 A6 3.3 40PI8CT 33.70 28.10 
4.44 A7 5.0 80PI8CT 40.00 33.30 
6.68 A8 6.5 120PI8CT 46.20 38.50 
8.89 A9 8.2 160P18CT 52.40 43.60 

11.10 AIO 10.5 200PI8CT 58.60 48.80 
16.70 All 11.0 300PI8CT 74.30 61.90 

20 0.25 Al 1.0 5P20CT 29.00 24.20 
0.50 A2 1.5 IOP20CT 26.50 22.10 
0.75 A3 2.0 15P20CT 24.10 20.10 
1.00 A4 2.5 20P20CT 26.50 22.10 
1.50 AS 3.0 30P20CT 31.30 26.10 
2.00 A6 3.3 40P20CT 32.90 27.40-
4.00 A7 5.0 80P20CT 38.90 32.40 
6.00 A8 6.5 120P20CT 45.10 31.60 
8.00 A9 8.2 160P20CT 51.10 42.60 

10.00 AIO 10.5 200P20CT 51.30 41.70 
15.00 All 17.0 300P20CT 12.50 60.40 

22 0.23 Al 1.0 SP22CT 28.30 23.60 
0.45 A2 1.5 IOP22CT 25.90 21.60 
0.68 A3 2.0 15P22CT 23.60 19.60 
0.91 A4 2.5 20P22CT 25.90 21.60 
1.36 A5 3.0 30P22CT 30.60 2S.S0 

Out- Output 
put Current WI. 
Volt (Amps) Size Ibs. 

25 

28 

31 

35 

39 

43 

48 

55 

7.27 
9.10 

13.60 
0.20 
0.40 
0.60 
0.80 
1.20 
1.60 
3.20 
4.80 
6.40 
8.00 

12.00 

0.18 
0.36 
0.54 
0.71 
1.07 
1.43 
2.86 
4.29 
5.72 
7.10 

10.70 

0.16 
0.32 
0.48 
0.64 
0.97 
1.29 
2.58 
3.87 
5.17 
6.40 
9.67 
0.14 
0.29 
0.43 
0.57 
0.86 
1.14 
2.26 
3.43 
4.57 
5.71 
8.59 

0.13 
0.26 
0.38 
0.51 
0.77 
1.03 
2.05 
3.07 
4.10 
5.12 
7.69 

0.12 
0.23 
0.35 
0.46 
0.70 
0.93 
1.85 
2.79 
3.10 
4.64 
6.95 

0.10 
0.21 
0.31 
0.42 
0.63 
0.83 
1.63 
2.50 
3.33 
4.17 
6.26 

0.09 
0.18 
0.27 
0.36 
0.55 
0.73 
1.46 
2.18 
2.91 
3.64 
S.46 

A9 8.2 
AIO 10.5 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.S 
AS 3.0 
A6 3.3 
A7 5.0 
AS 6.5 
A9 8.2 
A10 10.5 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
AIO 10.S 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
AIO 10.5 
All 17.Q 
Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
AIO 10.S 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
AIO 10.5 
All 17.0 

A1 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
Al 5.0 
A8 6.S 
A9 8.2 
AIO 10.5 
All 17.0 

Al 1.0 
A2 1.5 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 S.O 
A8 6.5 
A9 8.2 
AIO 10.5 
All 17.0 

A1 1.0 
A2 I.S 
A3 2.0 
A4 2.5 
AS 3.0 
A6 3.3 
A7 5.0 
A8 6.5 
A9 8.2 
AIO 10.5 
All 17.0 

Model 
Number 

160P22CT 
200P22CT 
300P22CT 
SP2SCT 
IOP25CT 
15P25CT 
20P2SCT 
30P25CT 
40P25CT 
80P25CT 
120P25CT 
160P25CT 
200P25CT 
300P25CT 

5P28CT 
10P28CT 
15P28CT 
20P28CT 
30P28CT 
40P28CT 
80P28CT 
120P28CT 
160P28CT 
200P28CT 
300P28CT 

5P31CT 
IOP31CT 
15P31CT 
20P31CT 
30P31CT 
40P31CT 
80P31CT 
120P31CT 
160P31CT 
200P31CT 
300P31CT 
5P35C1 
IOP35CT 
15P35CT 
20P35CT 
30P35CT 
40P35CT 
80P35CT 
120P35CT 
160P35CT 
200P3SCT 
300P35CT 

5P39CT 
IOP39CT 
15P39CT 
20P39CT 
30P39CT 
40P39CT 
80P39CT 
120P39CT 
160P39CT 
200P39CT 
300P39CT 

5P43CT 
IOP43CT 
15P43CT 
20P43CT 
30P43CT 
40P43CT 
80P43CT 
120P43CT 
160P43CT 
200P43CT 
300P43CT 

SP48CT 
IOP4SCT 
15P48CT 
20P48CT 
30P48CT 
40P48CT 
80P48CT 
120P48CT 
160P48CT 
200P48CT 
300P48CT 

5P55CT 
IOP55CT 
15PSSCT 
20P55CT 
30P55CT 
40P55CT 
80P55CT 
120P5SCT 
160P55CT 
200P5SCT 
300P55CT 

Price 
1 2-4 

pc. pcs. 

$ 50.00 $41.60 
55.90 46.60 
10.80 59.00 
21.60 23.00 
25.30 21.10 
23.00 19.20 
2S.30 21.10 
29.90 24.90 
31.30 26.10 
31.10 30.90 
43.00 35.80 
48.10 40.60 
54.50 45.40 
69.10 57.60 

26.80 22.40 
24.70- 20.60 
22.40 18.70 
24.60 20.50 
29.10 24.30 
30.60 25.50 
36.20 30.20 
41.90 34.90 
47.50 39.60 
53.10 44.30 
67.30 56.10 

26.20 21.80 
24.00 20.00 
21.80 18.20 
24.00 20.00 
28.50 23.70 
29.80 24.80 
35.30 29.40 
40.80 34.00 
46.30 38.60 
51.80 43.20 
65.60 54.70 
25.6ci 21.30 
23.40 19.50 
21.30 17.70 
23.40 19.50 
27.60 23.00 
28.90 24.10 

. 34.30 28.60 
39.70 33.10 
45.10 37.60 
50.40 42.00 
63.90 53.20 

24.80 20.70 
22.70 18.90 
20.70 17.20 
22.70 18.90 
26.80 22.40 
28.20 23.50 
33.40 27.80 
38.60 32.20 
43.80 36.50 
49.00 40.80 
62.20 51.80 

24.10 20.10 
22.10 18.40 
20.10 16.80 
22.10 18.40 
26.20 21.80 
27.40 22.80 
32.50 27.10 
37.60 31.30 
42.60 35.50 
47.70 39.70 
60.40 50.40 

23.40 19.50 
21.60 IS.OO 
19.50 16.30 
21.50 17.90 
25.40 21.20 
26.60 22.20 
31.50 26.30 
36.40 30.40 
41.40 34.50 
46.30 38.60 
58.70 48.90 

22.70 lS.90 
20.80 17.30 
19.00 IS.80 
20.90 17.40 
24.10 20.60 
25.90 21.60 
30.70 25.60 
35.40 29.50 
40.20 33.50 
45.00 37.S0 
57.00 47.50 

1.82 A6 3.3 40P22CT 32.10 26.80 Standard models with outputs from 63 to 5,000 VAC are 
3.64 A7 5.3 80P22CT 38.10 31.70 also available from stock. Contact our nearest office for 
5.45 A8 6.5 120P22CT 44.00 36.70 your free copy of our complete brochure. 

__ ....=:;:.;;,,:,:;;,;,;..;:;,:.:,,;=-.:.:12::;24~AN;,:;D.ER.SDN AVE. 1 FORT LEE, N.J_ 070241 (201) 224-69DO 

t ran sis tor 5200 W. Jefferson Blvd. 1 Los Angeles 90016 

LAB 0 RAT 0 R I E 5 • INC 0 R P 0 RAT E 0 (213) WEbster 6-8185 Cable: ABTLABS 

2948 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 5600 • TRANSFORMERS 

II1II 400 f'\:J transformers I 
~~ ~~ Output Sec. Price Output Sec. Price - -Volt Volt 

Current DCR Model 1 2-4 
(Amps) Size (ohms) 

Current DCR Model 1 2-4 

features 
• Hermetically sealed 

• lO5°C operation 
• To meet MIL-T·27C 

• Designed exclusively for 400 Hz 

• For aerospace application 
.. Molded djallyl phthalate 

10 

12.6 

I DELIVERY IS FROM STOCK I 14 

specifications 
Input Primary 

115V, 400 Hz ±20 Hz, 1 phase 
Regulation 

10% no load to full load 
Secondary Voltage Tolerance 

Within 5% when measured at 
full load and 115 VAC input 

Insulation Test 
2500 VDC or 150% of secondary 
voltage (whichever is higher) 

Construction 
To MIL-T·27C, grade: 5, class: "S", 
life: "X" (10,000 hrs.) case: smaller 

16 

18 

20 

Environment 22 
Encapsulated to meet MIL-E-5272C, including 
vibration to Proc. XII, temperature to lO5°C, 
shock, sand, dust, humidity, saltspray, fungus, 
sunshine, rain, explosion, and altitude (to a 
vacuum) 25 

Output Secondary 
See voltage and current of specific models listed 

Standard models with outputs from 350 to 5,000 
VAC are also available from stock. Contact our 28 
nearest office for your free copy of our 
complete brochure. 

TYPICAL CIRCUIT DIAGRAM 

~:J E:J 31 

35 

PRIMARY SECONOARY 

",." refers to in-phase pOints 

Case Width Depth Height Weight 
Size (in.) (in.) (in.) (lbs.) 

39 

A 0.87 0.74 0.78 0.06 

B 1.25 1.19 0.88 0.12 

C 1.43 1.24 1.27 0.26 43 
0 1.47 1.28 1.40 0.29 

E 2.31 1.52 1.75 0.75 

F 2.75 2.71 2.31 1.84 

Number Pc. Pes. 

Q.400 A 0.60 2E5CT $28.S0 $24.00 
1.200 B 0.144 6E5CT 26.40 22.00 
3.000 C 0.046 15E5CT 24.00 20.00 
4.S00 0 0.040 24E5CT 31.20 26.00 

16.000 E 0.009 SOE5CT 33.60 2S.00 
35.000 F 0.012 175E5CT 72.00 60.00 
0.317 A 1.06 2E6.3CT 28.20 23.50 
0.950 B 0.24 6E6.3CT 25.90 21.60 
2.3S0 C 0.OS8 15E6.3CT 23.50 19.60 
3.S00 0 0.107 24E6.3CT 30.60 25.50 

12.800 E 0.016 80E6.3CT 32.90 27.40 
27.800 F 0.Q19 175E6.3CT 70.60 58.80 
0.250 A 1.63 2E8CT 27.60 23.00 
0.750 B 0.396 6E8CT 25.30 21.10 
1.SS0 C 0.135 15ESCT 23.00 19.20 
3.000 0 0.140 24E8CT 30.00 25.00 

10.000 E 0.017 SOE8CT 32.30 26.90 
22.000 F 0.010 175ESCT 69.10 57.60 
0.200 A 2.50 2ElOCT 27.10 22.60 
0.600 B 0.5S7 6ElOCT 24.S0 20.70 
1.500 C 0.27 15ElOCT 22.60 18.S0 
2.400 0 0.180 24E10CT 29.30 24.40 
8.000 E 7.2 80E10CT 31.60 26.30 

17.500 F 0.020 175E10CT 67.70 56.40 
0.15S A 4.10 2E12.6CT 26.50 22.10 
0.475 B 0.99 6E12.6CT 24.20 20.20 
1.1S0 C 0.32 15E12.6CT 22.10 lS.40 
1.900 0 0.225 24E12.6CT 2S.70 23.90 
6.350 E 0.030 SOEl2.6CT 31.00 25.S0 

13.900 F 0.021 175E12.6CT 66.20 55.20 
0.142 A 5.59 2El4CT 25.90 21.60 
0.42S B 1.11 6E14CT 23.S0 19.80 
1.070 C 0.35 15E14CT 21.60 lS.00 
1.720 0 0.32 24E14CT 2S.10 23.40 
5:600 E 0.04 SOE14CT 30.20 25.20 

12.500 F . 0.022 175E14CT 64.S0 54.00 
0.125 A 6.63 2E16CT 25.30 21.10 
0.375 B 1.5S 6E16CT 23.30 19.40 
0.940 C 0.54 15E16CT 21.10 17.60 
1.500 0 0.35 24E16CT 27.50 22.90 
5.000 E 0.05 BOEl6CT 29.50 24.60 

10.900 F 0.025 175E16CT 63.40 52.80 
0.111 A 9.00 2E1BCT 24.70 20.60 
0.333 B 2.21 6E1BCT 22.70 1B.90 
0.B32 C 0.74 15E18CT 20.60 17.20 
1.330 0 0.40 24E18CT 26.90 22.40 
4.450 E 0.08 SOE1SCT 28.90 24.10 
9.700 F 0.027 175E1SCT 61.90 51.60 
0.100 A 10.9 2E20CT 24.20 20.20 
0.300 B 2.78 6E20CT 22.20 lS.50 
0.750 C 1.4 15E20CT 20.20 16.80 
1.200 0 0.48 24E20CT 26.20 21.80 
4.000 E 0.09 80E20CT 28.20 23.50 
8.750 F 0.020 175E20CT 60.50 50.40 
0.091 A 14.6 2E22CT 23.60 19.70 
0.273 B 2.80 6E22CT 21.60 lS.00 
0.680 C 0.92 15E22CT 19.70 16.40 
1.090 0 0.63 24E22CT 25.60 21.30 
3.630 E 0.12 SOE22CT 27.60 23.00 
7.900 F 0.020 175E22CT 59.00 49.20 
0.080 A 20.4 2E25CT 23.00 19.20 
0.240 B 3.60 6E25CT 21.10 17.60 
0.600 C 1.3 15E25CT 19.20 16.00 
0.900 0 0.68 24E25CT 25.00 20.80 
3.200 E 0.13 80E25CT 26.90 22.40 
7.000 F. 0.042 175E25CT 57.60 48.00 
0.071 A 30.0 2E28CT 22.40 18.70 
0.214 B 4.20 6E28CT 20.60 17.20 
0.535 C 1.83 15E28CT 18.70 15.60 
0.855 0 0.98 24E28CT 24.40 20.30 
2.850 E 0.14 80E28CT 26.20 21.80 
6.250 F 0.043 175E2SCT 56.20 46.80 
0.064 A 25.6 2E31CT 21.80 18.20 
0.192 B 5.71 6E31CT 20.00 16.70 
0.485 C 1.62 15E31CT 18.20 15.20 
0.772 0 1.27 24E31CT 23.80 19.80 
2.470 E 0.18 80E31CT 25.60 21.30 
5.650 F 0.061 175E31CT 54.70 45.60 

0.057 A 29.5 2E35CT 21.40 17.80 
0.171 B 6.89 6E35CT 19.60 16.30 
0.428 C 2.28 15E35CT 17.80 14.80 
0.685 0 1.70 24E35CT 23.00 19.20 
2.280 E 0.28 80E35CT 24.80 20.70 
5.000 F 0.098 175E35CT 53.30 44.40 

0.051 A 38.6 2E39CT 20.80 17.30 
0.154 B 9.39 6E39CT 19.00 15.80 
0.384 C 2.54 15E39CT 17.30 14.40 
0.615 0 2.20 24E39CT 22.40 18.70 
2.050 E 0.32 80E39CT 24.20 20.20 
4.480 F 0.110 175E39CT 51.80 43.20 

0.046 A 44.3 2E43CT 20.20 16.80 
0.139 B 10.25 6E43CT 18.50 15.40 
0.348 C 2.85 15E43CT 16.80 14.00 
0.556 D 2.42 24E43CT 21.80 18.20 
1.860 E 0.35 80E43CT 23.50 19.60 
4.060 F 0.114 175E43CT 50.40 42.0.0 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

(Amps) Size (ohms) Number Pc. Pes. 

0.041 A 57. 2E48CT 
0.125 B 15.30 6E48CT 

$19.60 $16.30 
lS.00 15.00 

0.312 C 4.05 15E48CT 16.30 13.60 
0.500 0 3.27 24E48CT 21.20 17.70 
1.660 E OAO 80E48CT 22.S0 19.00 
3.650 F 0.160 175E48CT 49.00 40.S0 
0.036 A 89. 2E55CT 19.00 15.S0 
0.109 B 17.30 6E55CT 17.40 14.50 
0.262 C 7.2 15E55CT 15.S0 13.20 
0.435 D 3.83 24E55CT 20.60 17.20 
1.450 E 0.67 80E55CT 22.20 lS.50 
3.170 F 0.196 175E55CT 47.50 39.60 
0.031 A 100. 2E63CT IS.40 15.30 
0.095 B 24.9 6E63CT 16.90 14.10 
0.238 C 6.51 15E63CT 15.40 12.80 
0.380 D 5.35 24E63CT 19.90 16.60 
1.270 E 0.71 80E63CT 21.50 17.90 
2.770 F 0.20 175E63CT 46.10 38.40 

70 0.028 A 139 2E70CT 17.90 14.90 
0.085 B 27.1 6E70CT 16.30 13.60 
0.214 C 9.4 15E70CT 14.90 12.40 
0.342 D 8.10 24E70CT 19.30 16.10 
1.140 E 0.80 80E70CT 20.90 17.40 
2.500 F 0.25 175E70CT 44.60 37.20 

80 0.025 A 163. 2E80CT 17.30 14.40 
0.075 B 39.0 6E80CT 15.80 13.20 
0.198 C 13.4 15E80CT 14.40 12.00 
0.300 D 9.0 24E80CT 18.70 15.60 
1.000 E 0.92 80E80CT 20.20 16.80 
2.180 F 0.34 175E80CT 43.20 36.00 

90 0.022 A 218. 2E90CT 16.70 13.90 
0.067 B 41.0 6E90CT 15.40 12.S0 
0.166 C 15.9 15E90CT 13.90 11.60 
0.267 D 12.5 24E90CT IS.10 15.10 
0.890 E 1.08 80E90CT i9.40 16.20 
1.940 F 0;38 175E90CT 41.S0 34.80 

100 0.020 A 283. 2E100CT 16.10 13.40 
0.060 B 59.5 6ElOOCT 14.80 12.30 
0.150 C 16.8 15E100CT 13.40 11.20 
0.240 D 14.4 24E100CT 17.50 14.60 
0.800 E 1.64 SOElOOCT 18.80 15.70 
1.750 F 0.52 175E100CT 40.30 33.60 

110 O.OlS A 392. 2EIIOCT 15.60 13.00 
0.054 B 62.3 6EllOCT 14.30 11.90 
0.136 C 22.1 15EIIOCT 13.00 10.80 
0.21S D 19.5 24E110CT 16.80 14.00 
0.728 E 2.03 SOEIIOCT IS.lO 15.10 
1.590 F 0.72 175EIIOCT 38.90 32.40 

123 0.016 A 495. 2El23CT 15.00 12.50 
0.048 B 96.0 6EI23CT 13.70 11.40 
0.122 C 30.7 15E123CT 12.50 10.40 
0.195 D 21.9 24El23CT 16.20 13.50 
0.650 E 2.35 SoEl23CT 17.50 14.60 
1.420 F O.SI 175E123CT 37.40 31.20 

138 0.014 A 550. 2E13SCT 14.40 12.00 
0.043 B 133.0 6E13SCT 13.20 11.00 
0.108 C 36.0 15E13SCT 12.00 10.00 
0.174 D 30.3 24EI38CT 15.60 13.00 
0.5S0 E 3.17 80El3SCT 16.S0 14.00 
1.260 F 1.14 175EI3SCT 36.00 30.00 

157 0.03S B 153.0 6E157CT 14.50 12.10 
0.095 C 53. 15E157CT 13.20 10.50 
0.152 0 36.1 24EI57CT 16.40 13.70 
0.50S E 3.60 SOE157CT 17.60 14.70 
1.100 F 1.31 175Ef57CT 37.S0 31.50 

175 0.034 B 168.0 6E175CT 14.50 12.10 
0.OS5 C 56. 15E175CT 13.20 11.00 
0.136 0 49.5 24E175CT 17.20 14.30 
0.455 E 5.50 SOE175CT lS.50 15.40 
1.000 F 1.87 175E175CT 39.60 33.00 

200 0.030 B 248.0 6E200CT 15.20 12.70 
0.071 C 65. 15E200CT 13.80 11.50 
0.120 D 57. 24E200CT 18.00 15.00 
0.400 E 5.60 SoE200CT 19.30 16.10 
0.875 F 2.65 175E200CT 41.40 34.50 

220 0.027 B 27S. 6E220CT 15.S0 13.20 
0.06S C 91.5 15E220CT 14.40 12.00 
0.109 D 79. 24E220CT lS.70 15.60 
0.364 E S.l SOE220CT 20.20 16.S0 
0.790 F 2.92 175E220CT 43.20 36.00 

250 0.024 B 407. 6E25OCT 16.60 13.80 
0.060 C 141. 15E250CT 15.00 12.50 
0.096 D 114. 24E250CT 19.60 16.30 
0.320 E 11.2 SOE251lCT 21.00 17.50 
0.700 F 3.95 175E250CT 45.00 37.50 

275 0.021 B 417. 6E275CT 17.20 14.30 
0.054 C 146. 15E275CT 15.60 13.00 
0.OS7 0 120. 24E275CT 20.30 16.90 
0.290 E 13.6 SoE275CT 21.S0 18.20 
0.635 F 4.65 175E275CT 46.80 39.00 

310 0.019 B 592. 6E310CT 17.90 14.90 
0.04S C 160. 15E310CT 16.20 13.50 
0.077 0 ISO. 24E31OCT 21.10 17.60 
0.266 E 14.1 SOE310CT 22.70 IS.90 
0.565 F 6.S0 175E31OCT 4S.60 40.50 

Standard models with outputs from 350 to 5,000 VAC are 
also available from stock. Contact our nearest office for 
your free copy of our complete brochure. 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Eleetro Cube 
FoilWound 
Transformers 
are available in standard models listed and also 
to customer requirements. Units may be isolation 
or auto transformers for frequencies from 25 
cycles into the kilocycle range, single or multi· 
phase, open frame, shell enclosure or hermetically 
sealed. 
Advantages of these aluminum foil wound trans
formers over conventional wire wound units in
clude: - higher operating efficiency - reduced 
weight - improved thermal efficiency - higher 
temperature operation - improved regulation 
- lower internal losses - improved volume 
efficiency. 
A transfof):ner's ability to dissipate heat affects 
its maximum rating. Electro Cube foil wound coils 
have the ability to dissipate large amounts of heat 
because there is a direct metallic path to each end 

, of the coil from any point within the coil. Special 
end treatment of the coil inclu'ding attachment to 
a heat sink, can significantly reduce operating 
temperatures. 
Wire wound coils, by comparison, are more diffi
cult to cool. As a result of a limited heat path a 
lower coefficient of heat transfer and increased 
resistance due to heat and vice versa, the heat is 
greatest in that part of the coil leaSt capable of 
dissipating it. Heat generated by conductors deep 
within the coil must pass through many thermal 
barriers of the insulation between the wires. Mate
rials in Electro Cube foil transformers permit high.' 
er operating temperatures than are possible with 
wire coils with equivalent insulation ratings. 
Figure 1 shows the relative difference in volume 
required for a 100 turn wire coil and an equivalent 
foil coil, and shows voltage stress and insulation 
requirements. At 1 volt per turn there would be 
20 volts between the 20th and first turn of the 
wire coil. When the top layer is finished, the last 
turn may lay against one of the first, resulting in a 
voltage difference of up to 100 volts. The foil coil 
never has more than 1 volt between any two con
ductors, or a 100 to 1 advantage over the wire 
coil, in this example. 
The physical arrangement of the foil windings 
promotes a lower leakage reactance or power loss 
in the transformer, which contributes to efficiency 
and regulation. Together with the lower FR loss 
of the windings, this allows the use of fewer cir
cular mils of conductor area to meet required effi· 
ciency and regulation requirements. 
Electro Cube transformer design allows a smaller 
core volume to support the flux density required 
for any given load. The smaller !!ore and lighter 
weight of the aluminum foil contribute to a reduc
tion in weight and volume. 
Electro Cube also manufactures wire and foil 
wound transformers, toroids and special inductors, 
aluminum foil chokes, film capacitors, EMI filters 
and RC networks. See pages 2378, 2379 for data. 

Auto transformer Specifications Hermeticallv sealed aluminum 
Style Open coil & core (conformal coated) _~~. ti~!,~!~. pai~t~ bl~c~ 

I---,,-MO;:,:d=--" ~_f--'-FT"-'0:.cfl4_F--,T--,'O--,06,--F-,--T1_002,---,--FT_'00_5,---,--FT_' 003-,--,,-_FT_' O=--'3,--,F. _T----'-'OO_~ _F_T1_00_~_~:!~. FT1 009 

Rating 350 VA 500VA 750VA 750VA 1.75KVA 1.7SKVA 2.SKVA 150VA 350VA 750VA 
1------------'---/-------- ........ ~-----.---. ---.--.-.. --

~::~va~~r I l'~/,'B'41 1'~/,'i41 115 1'~/,'~4' 115 115 115 1'~/,1'41 ,'~/,~41 ~~90SI 

Output voltage 
{@4~HzI 

28 57&97 2. 28 200/2801 230 29 28 2. 2. 
350 

Efficiency (%1 96 95 95 95 95 95 92 90 90 90 

Regulation (%1 J 
No. terminals 

Weight 
Ubs me,,1 

I w 
Size 

i H 

Figure 1. 

'3.0 

10-32 

.B3 

2.25 

3.0 

3.0 

10-32 10-32 10-32 

.73 1.2 1.32 

2.25 2.25 2.25 

3.0 3.00 3.0 

2.75 3.37 3.37 

Coppa. WI •• 

,L--.-,,--.-, __ -. __ ,--.~ ... 
Ratlng_KVA. 

10-32 1()..32 1"0·32 

2.3 2.2 2.7 0.7 1.0 ',99 

3.50 3.50 3.5 2.30 2.70 3.05 

3.60 3.60 3.75 3.06 3.05 3.26 

3.75 3.75 4.0 3.12. 3.12 3.65 

Construction. alum mum foil/Mylar msulatlon, epo"y Impregnated. 

Typical wire wound 
transformer. 

Equivalent foil 
wound transformer. 

Figure 2. Weight comparison- copper wire vS aluminum foil transformers. 

( ~ ) 
( 

-f ><~ 

.x x.... 
Wire 100 turns 

turn No.1 ,""NO.J ~ Fo;1 , ;n,h w;d, '00 Mn, .~ 
Lioil turn No. ,J 

i..-turn No. 20, 20 volts. turn No. 11- insulator· turn No.2, 1 volt 

'----------------.. ~~-- ----------' 
Figure 3. Typical coil sections with 100 volts excitation. 

electro cub~inc. 
1710 South Del Mar Avenue, San Gahrit'l, California 
Telephone: (213) 283-0511 / TWX: 910-589-1609 
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SEC. 5600 • TRANSFORMERS 

FERRODYNE. ADVANCED STATE OF THE ART 
Highly sophisticated specialty Transformers, Inductors, and Associated Magnetic Components. 

FERRODYNE producls are keyed 10 Ihose segments of Ihe eleclronics induslry 
Ihat are primarily concerned wilh high qualily, slricl specifications, and advanced 
stale of the art producls. 

Since 1961, the FERRODYNE CORPORATION has been an induslry leader in the 
developmenl of micro·minialure, low profile, and high frequency Iransformers 
and induclors for Ihe Compuler, Communicalions, and Eleclronic Inslrumenl Indus· 
Iries. FERRODYNE producls range from highly sophisticaled micro·minialure Irans· 
formers and induclors to ten (10) kilowatt components; frequencies to 50 megaherlz; 
conslruction calegories cover Ihe enlire range from open type to hermelically sealed; 
qualily assurance is in accordance wilh MiI·Q·9858A. The FERRODYNE CORPORA· 
TlON manufactures magnetic componenls in compliance with U.l. slandards for 
computer and inslrument manufacturers and is also Q.P.l. lisled. 

FSI Series Switching 
Regulator I"ductors 
Th is Series is specifically designed for 
applicalion in swilching regulaled power 
supplies operating al frequencies above 
10 KHz, construcled to meel high "Q" 
requirements with a minimum of R.F.1. 
and flux radialion. The F.S.1. Series 
uses cold rolled sleel cases wilh fused 
lin plaling. Mounling is provided by 
Ihrough hole in Ihe center. 

FIC Series Inverter/Converter 
Transformers 
The Ferrodyne inverter and converler 10' 
radial Iransformers are ideal for use 
w~ere low voltage DC power must be 
converled 10 high efficiency, high volt· 
age DC. The Transformers are epoxy 
molded under vacuum to eliminale mois· 
jure and increase unil ruggedness. The 
FIC Series exceed Mil·T·27C, grade 5, 
class R specifications. Frequencies to 
10 KHz. Inverter circuit information can 
also be supplied by Ferrodyne Engineer· 
ing. For specific applicalion please con· 
tacl the factory. Unils are available upon 
request in metal enclpsures to minimize 
flux radialion. 

FCV-200 Series Constant Voltage 
Transformers 

Combines bolh low profile advantages and 
slandard multi·seleclable oulput features 
10 provide Ihe user the optimum applica· 
lion advantages at competitive prices. 
70% of the ampere capacity of each unit 
is available al eilher plus or minus 5VDC. 
The 30% balance of power available can 
be supplied at either plus or minus 12, 
15, or 24 VOC. Primary voltage is 95· 
130V, 1 phase, 60 Hz. 

FMC Seri~s Miniature Transformers 
And Inductors 
• 2·4 weeks delivery 
• Size .630" x .530" x .52" high 
• Weight 7 grams 
• Frequency range 300 Hz to 50 KHz 
• MiI·T·27C, Grade 5, Class S 
• All leads separaled jn increments of 1/10" 
• Complete circuit data on each unit 
• 500 RMS test voltage 
• Ten lead capacily 
• MIL·T·27C, Open Conslruction Grade 6, 

Class S available 

FST Series Precision Scott-T 
Transformers 
For applicalions from resolver to 
syncro; or from syncro to resolver. 
MiI·T·27C, grades 5 and 6, class S. 
Designed to meet the most stringent 
requirements such as: 

• D.C. resistance balance to within 5%. 

• Minimum phase shift down to 'h min. 

• Transformation accuracy wilh .05%. 
• Input impedance up to 1 megohm. 

• Frequencies from 60 Hz to 1 KHz. 

Contact FERRODYNE for prompl and efficienl enginftering assistance wilh your' 
specially transformer requirement. FERRODYNE provides quick service on special 
prolotype unils. We welcome your inquiries. 

BOI Shielded Instrumenl Transformers 
Conslanl Vollage Transformers 

Pulse Transformers 
Precision Scott·T Transformers 
Wide· Band Transformers 
Magnelic Amplifiers 

Hybrid Transformers 
Inverter/Converter Transformers 
Power Transformers 
Torolds 

,."ctffiY 

t.lU-METAL CASE 

Salurable Reactors 
Swinging Filler Chokes 

FMA Series Micro-milliature 
Transformers and Inductors 
• Size .475" high x .310" wide x .410" long 
• Weighl 1/10 oz. 
• Frequency range 300 HZ 10 120 KHZ 
• MiI·T·27C, Grade 5, Class S 
• All leads separaled in incremenls of 1/10" 
• Complele circuil dala on each unil 
• 500 RMS test vollage 

FMA-l Series Micro·miniature Low 
Profile, Open Type Version of FMA Units 

• 2·4 weeks delivery 
• Size .25" high x .35" wide x .375" long 
• Mil·T·27C, Grade 6, Class S 
• No. 28 leads (Max. number of leads 6) for 

Printed Circuit application 

FMA·2 Series Micro-miniature Low 
Profile, Solid Epoxy Molded Version 
of FMA Units . 
• 2·4 weeks delivery 
• Size .30" high x .40" wide x .40" long 

.. Mil·T·27C, Grade 5, Class S 

II 12 Pin capacity 

FIS 

FIS/FPS Series Box Shielded Instrument and Power Transformers 

FIS Box Shielded Inslrument Transformers are designed for two dislinctly 
different application requiremenls. The Ferrodyne FIS Series unils are 
designed primarily for use in Ihe inslrumenlalion field, and have· many 
outslanding features generally considered difficult 10 meet by mosl com· 
pelilors. Some of Ihese fealures are: 
• Double box shielded primary and single box shielded secondary windings 

resull in a low winding 10 winding capacitance or .03PF max. 
• Encased in three high permeabilily cans, shielding is a minimum of 

90DB. 
• Low microphonic construction. 
• Common mode reduclion will exceed 140DB. 
• Low Ihermal noise construction. 
• Frequency response = 5 Hz 10 8 KHz @ 25 mv level. 
• Insulation resislance is 10,000 Meg. ohms @ 500VDC. 

FP$-The Ferrodyne FPS Series is designed for applicalion where a high 
degree of isolation is required from the noise generaled in the line. Some 
of Ihe outstanding fealures are: 
• Single box shielded primary and double box shielded secondary resull in 

a primary to secondary winding capacilance of .03PF max. 
• Common mode rejection will exceed 14008. 
• Operating freQuency is 50/60 Hz. 
" Insulalion resislance is 10,000 Meg ohms min. 
• Designed at low operaling flux density with grain orienled silicon sleel 

to reduce Ihe magnetic flux radiation. 
• Open conslruction wilh shield cable leads, tre.led and coaled wilh epoxy. 

~'23:~<I'fr>. FERRODYNE CORPORATION 
e A Subsidiary of Dressen/Barnes ElectrOnics Corporation 

·4240 GLENCOE AVENUE! VENICE, CA 90291 ! (213) 391·5233 TWX: 910588·3780 
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rREED TRANsrORMER CO., INC. 
MIL-T-27 COMPONENTS 

TRANSISTOR SUPPLY TRANSFORMERS 
TST SERIES 

STANDARD MILITARY AUDIO TRANSFORMERS 
Frequency Response 300-10,000 Hz +2 DB -

Manufactured and Guaranteed to 
Specifications MIL-T-27 

TST-6 - Frequency 57 Hz to 63 Hz - Primary 
--ri5 volts units with· primary 115 and/or 

230 volts 

TST-4- Frequency 380 Hz to 1000 Hz-
-- Primary 115 volts 

Catalog 
No. 

MGA 1 

MGA 2 

MGA 3 

MGA4 

Application 
Type 

Designation 

Transformer; interstage, single or 
P.P. plates to single or P.P. grid TF4RXI5AJ 
Transformer; matching 600 ohm 
line to voice coil. TF4RXI6AJ 
Transformer; input, 600 ohm 
line to single or P.P. grids. TF4RXIOAJ 
Transformerj matching, 600 ohm 

. Max. 
Impedance Level Power 

in Ohms Level 
Primary Secondary Ratio DBM 

90,000 
10.000 split and 1,3 +15 

C.T. C.T. overall 
600 4,8,16 6 . .!2,1 +33 
split overall 
600 . 135.000 

S:OIiO~ ~:T. 1,15 +15 
600 

Pri. Maljb D.C. D.C. 
Per Side unbal· 

in Ma anee Case 

o 0 AJ 

-~1~ AJ TST units can be supplied in commercial type construction 
(channel or shell type with I~ads)_ 
"When O'de"~a spe[lI~ (6)1011 5: 10 63 HI and (4)101 380 to 1000 HI MGA5 

line to 600 ohm line. TF4RXI6AJ 
Transformer: output, single plate 

split split 1,1 +15_ 

;o~~':t 
,-i_Lo_ AJ 

D.C. to RMS Conversion Chart 
7,600 ohm, 4.800 ohm to 600 . 7,600 tap 600 
ohm line. TF4RXI3AJ @ 4.800 split 3.56,1 +33 40 40 AJ 

ReslsllveorlnduchveLolds Capuilivelalds 

fullWaVil fuLiWawt Full Wa~e Full WI~e 

CentefT.pped Bridge CenlerTapped BlleIle 

ERMS-2.Z2Ec!t £RMS",1.11Ed[ ERMS-16EdC ElMS'" .8[de 

'RMS" J51dc IRMS=.\05Ldc IRMS~U'dc 'RMS",15Sldt 

MGA 6 Transformer; output, single plate 
7,600 ohm. 4.800 ohm to 7,600 tap 
voice coil. TF4RXI3AJ @ 4,800 4,8, 16 21.8,1 +33 40 ,~ I--~ MGA 7 ~~~~~r;t~:riOo6~bu~h~nl~~~ ,or 15,000 600 

TF4R_~ C.T. split 5,1 +33 10 I;j-AJj 
MGA 8 Transformer; output, P,P. plates 24.000- 600 

--- -
to 600 ohm line. TF4RX13AJ C.T. split 6.32,1 -~ 10 I AJ 

Edc-slioulcllnclude¥oitapdropacfo$SludorandvolllledroplcrossonediodelorfW.CT.lndvoltI2e MGA9 Transformer; output, P.P. plates 60,000 600 -- +. -r :1 drop.trosshrodiDdeshu F.W. Brid, •. 

R.M.S.OutDut 
Part No. Volt 

TS1(**)'1 6.3·CT 
TST(**)-2 6.3 CT 
TST(")-3 12.6 Split 
TST(*')-4 12.6 Split 
TST('*)-5 12.6 Split 
TST(**)-6 25.2 Split 
TS1(**)-7 25.2 Split 
TST(")-8 30 Split 
TST(*0)-9 30 Split 
TS1(**j-IO 30 Split 
TST(")-l1 30 Split 
TST('0)-12 40 Split 
TST(**)·13 40 Split 
TST(*')-14 40 Split 
TS1(**)-15 40 Split 
TSn**)-16 50 Split 
TST(**)-17 50 Split 
TS1(**)-18 50 Split 
TST(*')-19 50 Split 
TST(*')-20 60 Split 
TST(")·21 
TST(**)-22 
TST( ")-23 
TST(**)-24 
TSTC"\-25 

60 Split 
,60 Split 
70 Split 
70 Split 
70 Split 

TS1(°')-26 80 Split 
TS1(*')-27 80 Split 
TST(")-28 80 Split 
TST(**)-29 90 Split 
TSTC**i-30 90 Split 
TS1(*')-31 90 Split 
TST(**)-32 100 Split 
TST(*l33 100 Split 
TSTI'* -34 100 Split 

MIL CASES, 
NOMINAL 

DIMENSIONS, 
INCHES 

Mil 
Case A B 

AH .15116 15/16 

AJ HI. 1% 
EA ~lo/t6 113116 

EB 11'h. 113116 
FA 2%6 21/16 

FB 2%6 21116 
GA 2% 2% 
GB 2% 2% 
HA 31IJ.6 2% 
HB 311t6 2% 
JA 39A6 31116 
JB 39;"6 31!J.6 

KA 315/ 16 3% 
KB 315/16 3% 

AmD 
.30 
.60 
.80 

1.5 
2.0 
1.5 
4.0 
.50 

1.0 
1.5 
2.0 
.50 

1.0 
1.5 
2.0 
.50 

1.0 
1.5 
2.0 
.50 

1.0 
1.5 
.50 

1.0 
1.5 
.25 
.50 

1.0 
.25 
.50 

1.0 
.25 
.50 

1.20 

C 0 

1% 
2% 13/16 
2% 1% 
27/16 11k 
3% 111/16 

21J2 111/16 

3 13Ae 2~ __ 

213/16 21/~ 

41,4 21?-!;4. 
33/16 21%4 
4?18 2% 

3?1f1 2% --
5 1,4 3 

45/16 3 

Case 
-4 -6 
AH AH 
AH Al 
Al EB 
Al FA 
Al GB" 
EB GA" 
GB lA' 
Al FA 
Al GB' 
EB GA' 
FA HA' 
Al FA 
EB GA' 
FA HA' 
FA lB' 
Al GB' 
FA GA' 
FA lB' 
GB lA' 
AJ GB* 
FA HA' 
FA lA' 
EB GA' 
FA lB' 
GB lA' 
Al FA 
EB GA' 
FA lB* 
AJ GB' 
EB GA' 
FA lA' 
Al GB" 
FA GA' 
GA KB* 

L E 
1% 

13/16 

1% 
}I,~ 

PA6 ---- -
F/16 

-. 1% --_." .. -
.. ~-~ 

-- }~~~-
15%4 

2118 ... _.-
21A. ----
27/16 

27/16 

to 600' ohm line. TF4RXI3AJ C.T. split 10,1 +27 10 I AJ 

STANDARD MILITARY POWER AND FILAMENT TRANSFORMERS 
Primary 105/115) 125V 60-

SINGLE PHASE 400 Hz, AND THREE PHASE 60 AND 400 Hz TRANSFORMERS CAN BE SUPPLIED ON SPECIAL ORDER. 

Calalog MIL-T·27 
-...-lil. No.2 _ ! .-..case~ r--M~~" 

Type Designation Hi Volt D.C. Volts D.C. Amps Fil. No.1 
TF4RX03HAOOI 200/100/0/100/200 '--185 :070 56. 3V @-iiC .6.3V@3A I HA 

MGP 2 TF4RX03JB002 690 C.T. 260 .070 5/6. 3V @ 2A 6. 3V @ 4A JB' 
MGP 3 TF4RX03KB006 . 650 C.T. 245 .150 6. 3V @ SA 5V@ 3A 1 KB 
'MGP4 TF4RX03LB003 800 C.T. 318 .. 175 SV@3A 6. 3V @ 8A I LB I I MGP 5 TF4RX03MB004 900 C.T. 345 .250 5V@3A 

6. 3V @ 8A I ~~ I i MGP 6 TF4RX02KBOOI 700 C.T. 255 .250 
MGP 7 TF4RX02lB002 lIOO C.T. 419 .250 LB I MGP 8 TF4RX02NB003 1600 C.T. 640 .2S0 NB 

MIL-T-27 Secondary Secondary Secondary 
Calalog No. Type Designalion Valls Current Amps Te" Volts RMS Case 

MGF I TF4RX01EB002 2.5 3.0 2.500 EB 
MGF 2 TF4RXOIGB003 2.5 10.0 2.500 G8 
MGF 3 TF4RXOIFB004 5.0 3.0 2,500 FB 
MGF 4 TF4RXOIHBOOS 5.0 10.0 2.500 HB 
MGF 5 TF4RX01FB006 6.3 2.0 2,500 FB 
MGF 6 TF4RXOIGB007 6.3 5.0 2,500 GB 
MGF 7 TF4RXOlJBOOB 6.3 10.0 2,500 JB 
MGF 8 TF4RXOI KB009 6.3 20.0 2,SOO KB 
MGF 9 TF4RXOlJB0l2 2.5 10.0 10,000 JB 
MGF 10 TF4RXOIKBOl3 5.0 10.0 10,000 ~B 

MIL-FILTER REACTORS 
! Catalog Induclance Rat. Current DC Res. Test Volt Case I No. MIL Type Henry DC Ma. Ohms Kilovolls No. 

MGC 1 TF4RX04AJ 100 10 3,500 1. AJ 
MGC 2 TF4RX04AJ 4 50 230 1. AJ 
MGC 3 TF4RX04EB 10 50 325 1. EB 
MGC 4 TF4RX04FA 20 50 475 1.5 FA 

. MGC 5 TF4RX04FA 30 50 650 1.5 FA 
MGC 6 TF4RX04AJ 3 75 175 1. AJ 

i MGC 7 TF4RX04EB 6 75 235 1.5 EB 
MGC 8 TF4RX04FA 12 75 265 1.5 FA 
MGC 9 TF4RX04EB 3.5 100 145 ,1. EB 
MGC10 TF4RX04FA 8 100 180 1.5 FA 
MGC 11 TF4RX04GA 12 100 190 2. GA 
MGC12 TF4RX04EB 2 150 92 1.5 EB 
MGC13 TF4RX04FA 4 150 115 1.5 FA 
MGC14 TF4RX04GA 8 150 125 2. GA 

I MGC 15 TF4RX04JB II 150 120. 2.5 JB 
MGC16 TF4RX04FA 2.5 200 70 1.5 FA 

Mtg. Wt. 
Studs Lbs, 

6·32 <:Ya % 
6-32 x % % 
6·32 < % 1 
6·32 <:Ya Va 
6·32 <% 1% 
6·32 X JIB 11f2 

i MGC17 TF4RX04GA 4 200 80 2. GA 
I MGC 18 TF4RX04HB 7 200 135 2. HB 
[MGC19 TF4RX04JA 10 200 125 2.5 . JA 
1 MGC 20 TF4RX04GA 2.5 300 50 2'1 GA 
I MGC 21· TF4RX04HB 4 300 62 2.5 HB 

~22 TF4RX04JB 6 300 85 2.5 JB 
I MGC 23' TF4RX04KB 8 300 65 2.5 KB 

6·23 < % 31(2 MGC 24 TF4RX04LA 10 300 100 2.5 LA 

6·32 < % 2V2 MGC 25' TF4RX04HB 2 400 37 2.5 HB 

8~~_".J!!- _ _.-!YL ___ 
8·32 < % 3\1, 

MGC26 TF4RX04KB 6 400 60 2.5 KB 
MGC 27" TF4RX04JA 2 500 35 2.5 JA 

8·32 < % 6 MGC2B TF4RX04KB /I 500 45 2.5 KB ,-

8·32 < % 5 MGC 29' TF4RX04MB 7 500 50 2.5 MB 
10·32 x If, 8 1/2 

10·32 < If, 7 
MGC 30" TF4RX04LB 2 700 r----~~ 2.5 ~B ~---

MGC 31· TF4RX04MB 1.75 1,000 . 12.5 2.5 MB 

See our complete listing in Radio Electronic MASTER. 
*Not stocked, available on short delivery. Above Units available In ~rade 4. 

Cla~s S-T-U, grade.4 or 5, can be supplied on special order 

FREED TRANSFORMER COMPANY. INC. 
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SEC. 5600 • TRANSFORMERS 

rREED TRANSrORMER CO., INC. 

TRANSISTORIZED CONVERTERS - TDC LINE 
For DC/DC conversion from low voltage DC sources to high voltage DC output. Stock units are available in power capabilities to 45 watts, 

with input voltages of 6, 12, 24, 28, and 48 volts. 
All TDC converters are hermetically sealed and oil filled. Outputs are filtered with ripple less than .1%. Operating temperatures from 

-55'C to +70'C. They are ruggedly built to withstand shock and vibration. 

NOM. VDC MAX lOUT 
CAT. # INPUT VDC OUT MA CASE SIZE 

TOC 6·15-05 6 150 50 
TOC 12-30-15 12 300 150 2% x 2\1, x 3\1, 
TOC 12·25-12 12 250 120 2% x 2~ x 3\1, 
TOC 12-30-05 12 300 50 2 x 2~ x 3\1, 
TOC 12-20·05 12 200 50 2 x 2~ x 3Ys 
TOC 12-12-12 12 120 120 2 x 2Ys x 3 
TOC 12-2.4·100 12 24 1000 2Ys x 2% x 3\1, 
TOC 28·30-15 28 300 150 2% x 2Ys x 3\1, 
TOC 28-25-12 28 250 120 2% x 2V4 x 3\1, 
TOC 28·30-05 28 300 50 2 x 2Ys x 3Ys 
TOC 28·30-05 28 200 50 2 x 2Ys x 3V. 
TOC 48-20-15 48 200 150 2% x 2Ys x 3\1, 
TOC 48-30-15 48 300 150 2% x 2Ys x 3\1, 

DC TO AC TRANSISTOR 
INVERTERS-TAC LINE 

AVAILABLE TYPES: 

NOM. VDC 
CAT. # IN OUTPUT VA SIZE 

TAC 6-50 6 50 4Ys x 3\1, x 4\1, 
TAC 12-50 12 50 4Ys x 3Y2 x 4Y2 
TAC 12-90 12 90 4Ys x 3Y2 x 4% 
TAC 12-175 12 175 5 x 4Ys x 6 
TAC 28-50 28 50 4V. x 3Y2 x 4Y2 
TAC 28-100 28 100 4V. x 3Y2 x 4% 
TAC 28·175 28 175 5x4Ysx6 
TAC 28-250 28 250 5Y2x5x6% 
TAC 28·350 28 350 5\1, x 5 x 6% 

115 volt outputs at 60 Hz at powers ranging from 50 VA to 350 VA. 

Output wave form-square wave; Output frequency - 60 Hz "'1 Hz; 

Hermetically sealed-oil filled; Maximum operating temperature - 70°C. 

TAC converters are also available with 400 Hz outputs in three models: 

TAC 12-100-4 12 100 4\1, x 3\1, x 4Y2 
TAC 28-150-4 28 150 4Ys x 3Y2 x 4Y2 
TAC 28-250-4 28 250 5 x 4Ys x 6 

DC TO AC TRANSISTOR INVERTERS -PTe LONE 
A new line of DCI AC inverters for operation from a 12 volt D.C. source. Output is square wave, 115 volts RMS at 60 Hz. Regulated to ",2 Hz 

over an input voltage range of 10.5 to 13.5 VDe. 
Efficiency on all units is 80% min. at full load. Ambient temperature to 55°C. 

Available models listed below: 

VA 
CAT. # OUT 

f--
PTC 12-15 15 
PTC 12-50 50 
PTC 12-100 100 
PTe 12-175 . 175 

SIZE -
3 x 2Y2 x 4 
3Y2 x 3 x 4"h6 
5 % x 4 x 5Ys HI 
7% x 41%6 X SYs HI 

MTG. 
l'h6 X 113/16 
2x2% 
3Ys x 3Ys 
6 x 3\1, 

PTe 12-15 and PTe 12-50 are supplied with 4-terminal 
headers for input and output connections. 
PTC 12-100 and PTe 12-175 use barrier strip terminals· and 
in addition have.an auxiliary output receptacle. 

DC TO AC TRANSISTOR INVERTERS - VC LINE 
A low priced efficient transistor inverter for applications not 

requiring frequency regulation closer than ±5 Hz is available in 
15 VA and 100 VA output capabilities. Input nominal 12 V.D.C. Output 
square wave 115 volt. 

Freq. 
55-65 Hz 
55-65 Hz 

Size 
3x3'1sx3'l'4 Hi. 

4112 X 3'12 X 4'12 Hi. 

MCV - CONSTANT VOLTAGE TRANSFORMERS - MCV 
(FERRO·RESONANT TRANSFORMERS) 
The MeV line of constant voltage 
transformers provides accurate regu
lation against line and/or load varia
tions, without the use of tubes or 
m~ving parts. 

Input Voltage. Range 
95 to 130 

Rated output within ! 2% of nominal value. Regu· 
lation automatically maintained within "! 1%. 
Regulation from 25% to full load ! 2%. 

• MILITARY SPECIFICATIONS 
• NO TUBES 
II COMMERCIAL 
• NO MOVI NG PARTS 
• ACCURATE REGULATIONS 
• FAST RESPONSE 
• FULLY AUTOMATIC 
• SUPPLIED WITH CONDENSERS 

Rell_ Output 'Output 
in R.M.S. in V.A. 

~ __________ ~~~ ____ ~C=AT=A=L~O,G~N~U~M~BE==R=S ____ ~~~~ __________ ~ 
60 Cycle. 400 Cycle. 

Volts P.F-1 Comm. Military* Comm.* Military"" 
115 5 MCV6SLC MCV6SLM MCV4SLC MCV4SLM 

~~~ ~~ :~~:~~~~c;~:----Ic---:: •• ~"~i:~~~:,-----t----;:~~:~:~g -- -. :~~:~:~: .--
115 125 MCV6125LC MCV6125LM MCV4125LC---1-- MCV4125LM--=-
115 175 MCV617SLC MCV617SLM MCV4175LC MCV4175LM __ . 
115 250 MCV6250LC MCV6250LM MCV4250LC MCV4250LM 
115 375 MCV6375LC MCV6375LM MCV4375LC MCV4375LM 
115 500 MCV6S00LC MCV6500LM MCV4S00LC . MCV4500LM 
115 750 MCV6750LC MCV67S0LM MCV4750LC MCV4750LM 
115 1000 MCV61000LC MCV61000LM MCV41000LC MCV41000LM 
26 5 MCV6S4FC MCV654FM MCV454FC MCV454FM 
26 25 MCV6254FC MCV6254FM MCV42S4FC MCV42S4FM 
26 --~7~5--~~M~C~V~67~5~4~FC~--I~--~M~C~V6~7~5~4F~M~-t----:M~CV~4~7~S4~F~C:--~~--:~~C~V~4~7~S4T.F~~T~---1 
26 125 MCV61254FC MCV61254FM MCV41254FC MCV41254FM 
6.4 5 MCV6SFC MCV65FM MCV45FC MCV45FM 
6.4 25 MCV625FC MCV625FM MCV42SFC MCV425FM 

::: 1;~ -:~~:::~~C :~~~-m~M :g~::~~~c--- :~~:::~~M .-
*Condensers are not provided With units. Where condensers are provided they are external ~o UOitS. 

AVAILABLE UPON REQUEST 
MAGNETIC AMPLIFIERS AND SATURABLE TRANSFORMERS 

FREED TRANSFORMER COMPANY. INC. 
eem/1971 See YELLOW SECTION for Local Offices, Phones 2953 



MINIATURE TRANSFDRMERS 
Extremely small rectifier transformers with single or duel secondary. winding for electronic 
designers who wish to design their own solid state power supplies. 115 volt A.C. input, 
55-450 cycles ratings below give D.C. outputs for rectifier circuits with condenser input. 

SUBMINIATURE UNITS HIGH CURRENT UNITS 
Channel·frame (1 %"11 Va"11"W). Channel·frame (3"Lx21I2"lII2"W). 

Sec. Sec. Sec. Sec. 
Model D.C., Volts D.C., Current Price Model D.C.,Volts D.C., Current Price 

SM·1 10 80ma $ 9.00 H·1 10 1.3amp $ 9.00 
SM·2 15 60 9.00 H·2 15 1.3 9.00 
SM·3 20 50 9.50 H·3 20 1.0 9.00 
SM·4 30 30 9.50 H·4 30 0.7 9.00 
SM·5 12,12 30 13.00 H·5 40 0.4 9.00 
SM·6 15, 15 25 13.00 H·6 20,20 0.5 11.00 
SM·7 40 25 9.50 H·7 IS, 15 0.7 11.00 
SM·8 50 20 9.50 H·8 10, 10 1.0 11.00 
SM·9 60 17 10.00 H·9 80 .225 9.00 
SM·10 70 15 10.00 R·2 TRANSFORMER (CHANNEL·FRAME) H·10 100 .180 9.00 

MINIATURE UNITS STANDARD UNITS H·11 120 .150 9.50 
H·12 150 .130 9.50 

Channel·frame (1 %"LI1 %"Hx1 V."W). Channel·frame· (2V4"12"11%"W). H·13 175 .UO 10.00 
Sec. Sec. Sec. Sec. H·14 200 .100 10.00 

Model D.C., Volts D.C., Current Price Model D.C., Volts D.C., Current Price H·15 225 90ma 10.00 
R·1 40 35ma $ 8.50 S·1 10 670ma $ 7.50 H·16 250 80 10.50 
R·2 30 50 8.50 S·2 15 500 7.50 H·17 275 70 10.50 
R·3 20 75 8.00 S·3 20 300 8.00 H·18 300 65 10.50 
R·4 10 160 8.00 S·4 30 225 8.00 H·19 400 50 11.00 
R·5 20,20 50 11.00 S·5 50 125 8.50 H·20 500 40 11.00 
R·6 IS, 15 50 11.00 S·6 20,20 150 . 11.00 
R·7 10,10 75 11.00 S·7 15, 15 200 11.00 RT SERIES .R·8 6:6 100 11.00 S·8 10,10 gOO 11.00 
R·9 50 30 8.50 S·9 75 120 9.00 30/4" I 2%" x 3". 
R·10 60 27 9.00 S·10 100 70 9.00 Sec. Sec. 
R·11 70 22 9.00 S·11 120 60 9.00 Model D.C., Volts D.C., Current Price 
R·12 80 20 9.00 S·12 150 45 9.00 RT·1 10 5amp $15.00 
R·13 90 18 9.00 S·13 200 35 9.00 RT·2 15 3.5 15.00 
R·14 100 18 9.50 

CM SERIES RT·3 20 2.5 15.00 
R·15 120 15 9.50 RT·4 30 1.7 15.50 
R·16 150 15 10.00 Channel·frame (2%"123U'x10/4"). RT·5 40 1.3 16.00 
R·17 180 10 10.00 Sec. Sec. RT·6 50 1.0 16.50 
R·18 200 10 10.00 Model D.C., Volts D.C., Current Price RT·7 75 .7 17.00 

The R Series also available in epoxy case for CM·1 10 LOa $ 8.00 RT·8 100 .5 17.00 printed circuit boards. 
CM·2 15 .75 8.00 RT·9 120 .. 5 17.25 

INTERMEDIATE UNITS ·CM·3 20 .60 8.00 RT·10 150 .4 17.50 
Channel·frame (2"LI1 %"HI1 V4"W). CM·4 30 . .40 8.00 RT·11 180 .4 ·17.50 

Sec. Sec. CM·5 40 .3a 8.00 RT·12 200 .35 17.50 
Model D.C., Volts D.C., Current Price CM·6 80 .14 9.00 
1·1 10 300ma $ 7.00 CM·7 100 .12 9.00 

ISOLATION TRANSFORMERS 
1·2 15 250 7.00 CM·8 120 .10 9.00 
1·3 20 200 7.00 CM·9 150 .07 9.50 Sec. Sec. 

1·4 25 175 7.50 CM·10 175 .06 9.50 Model Volts Current Price 

1·5 30 140 7.50 CM·11 200 .05 9.50 IH 115v. 170ma $9.00 
1·6 40 125 . 7.50 DESIGN INFORMATION ICM U5 100 8.00 
1·7 20,20 125 10.00 IS 115 60 8.00 
1·8 15,15 125 10.00 

CENTER TAP - All units are center tapped. II 115 25 8.00 The ratings, therefore, are for a full·wave 
1·9 . 10,10 150 10.00 circilit. SM·7 thru 10, R·9 thru R·18, 1·10 IR 115 14 9.00· 
1·10 50 80 8.00 thru 1·15, 5·9 thru 5·13, CM·6 thru CM·ll, 

1·11 75 60 8.50 
H·9 thru H·20, RT·6 thru RT·lO are not 
center taPped and are designed for a ENCASED TRANSFORMERS 

1·12 100 35 8.50 bfidge circuit. 
All listed transformers are available fully 1·13 150 30 9.00 TEST VOLTAGE -1000 V., D.C. between pri· encapsulated in a MIL·T·27 can. 

1·14 180 30 9.50 mary and secondar}" and between second· 
The cost of such units is an additicinallll.oo 

1·15 200 25 9.50 
ary windings. • 

for single secondary transformers and 13.00 INSULATION-Nylon bobbin; insulating paper 

SUBMINIATURE PC UNITS between each layer. additional for dUal secondary units. 

LEADS - Flexible leads rated for 105°C. Standard connectors are of the hooked solder 
Epoxy encapsulated transformers mounted on DUAL SECONDARIES - Transformers shown 

pin type (0.900" in dia?, mounted dead cen· 
rigid epa,:!: forms; incorporates pins for with two output units give indicated cur· 

ter on the stud side a the case. 
direct sol ering to printed circuit boards. Case types are as follows: 
(1%"x11/4"x11/4"). rent from each tap. 

. Sec. Sec • All transformers listed may be wound for 220 Series Case· Size 

Model D.C., Volts D.C., Current Price v.a.c. input. 
SM AH 1~/'xl~l'xl W' 

SM·1A 10 80ma $11.00 ALL TRANSFORMERS MAY BE R AJ 1 o/'s"xl o/'s"x2%" 
SM·2A 15 60 11.00 WOUND WITH ELECTRO STATIC I AJ 1 o/'s"xl o/'s"x2%" 
SM·3A 20 50 11.50 SHIELDS. S FB 2~l'x2K6"x21I2" 
SM·4A 30 30 11.50 SEE SECTION 4000 FOR CM GB 2%"x2%"x213(I' 
SM·5A 12, 12 30 14.00 COMPLETE LIST OF FERROTRAN H GB 23A"x2%"x213(6" 
SM·6A 15, 15 25 14.00 SOLID STATE POWER SUPPLIES RT JA 3Ul'x3J{l'x4 ?Is" 

I F FERROTRAN ELECTRONICS·COMPANV, INC. 
J 683 BROADWAY • NEW YORK, N. Y. 10012 • PHONE 212-254-5810 
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FILAMENT HEATER TRANSFORMERS 
Speclficati~ns 

Power: as required 
Frequency: 25 Hz to 1 KHz 
Insulation: to 600 KV DC 

FURNACE TRANSFORMERS 
~~ 

I~'IIII 
111111 ' 

Specifications 

Power: up to 1000 KVA 
Frequency: 25 Hz to 60 Hz 

PLATE TRANSFORMERS 
SpeCifications 

Power: up to 500 KV DC 
up to 2000 KVA 

Frequency: 25 Hz to 1 KHz 

Options 

Single or three phase 
Single or multi coil 
High voltalle Isolation 
low capacitance 
High reactance (current limiting) 

Options 

Tapped primary or secondary (with switches) 
Water cooled 
Forced air cooled 
NEMA 1 or NEMA 12 enclosures 

Options 

Tapped primary 
Epoxy encapsulation 
High impedance 
Oil or air insulation 

SATURABLE REACTORS I 
Specifications Options 

Power: up to 1000 KVA Epoxy encapsulation 
Frequency: 25 Hz to 1 KHz Oil or air Insulation 

Forced air, convection, or water cooled 
Multi-control windings 
low turndown 

HV AND/OR ISOLATION TRANSFORMERS 
SpeCifications Options 

Power: up to 1000 KVA Single or three phase 
up to 500 KV rms Ep,oxy encapsulatioh 

Isolation: up to 500 KV 011, gas, or air Insulation 
Frequency:.25 Hz to 1 KHz Multi-primary or secondary 

CONSTANT VOLTAGE TRANSFORMERS 
SpeCifications Options 

Power: up to 50 KVA Multiple inputs and/or outputs 
Frequency: 50/60 Hz High voltage isolation 

low capaCitance 
Current limiting ± 2% output change for 

15% /lne change 

,AUDIO TRANSFORMERS , , 
Slit peel ca Ions o I pt ons 

Power: up to 500 KVA Auto or isolated 
Frequency: 5 Hz to 50 KHz Multi-tapped outftuts . 

Air, 011, gas, or arced air insulation 

CHOKES 
S Iii tl pee ca ons OptiOnS 

Reactive KVA: up to 2000 Air or iron core 
Voltage: up to 75 KV ~OXy, all, air or ~s Insulation 
Isolation: u~ to 750 KV AC rms echanically varia Ie tapped, or multi-winding 
Frequency, C to 25 KHz Water or forced air cooled 

SEC. 5600 • TRANSFORMERS 

Applications 

Oscillator tubes 
Power tubes 
Pulse applications (low capacitance) 
Cold fillment starting (high reactance) 

Applications 

Electric furnaces 
High vacuum electric furnaces 
Resistive heating 
Wire annealing and preheating 

Applications 

Induction and dielectric heating 
X-ray eqUi~ment 
Electrosta ic precipitators 
High power modulators 
Welding 

Applications 

Stepless power control for RF heating 
Resistance heating and annealing 
High vacuum furnace 
Capacitor charging . 
Motor speed control 
Constant current control 

Applications 

Hipot testing 
Corona testing 
laboratory power supplies 
Insulation and cable testing 
laser power supplies 
Accelerator power supplies 

Applications 

Oscillator tilbes filiment 
line voltage regulation 

Applications 

Vibration testing 
Shaker amplifiers 
Ultrasonics 

Applications 

Filter chokes in DC supplies. 
Resonant charging, current limiting, 
AC line reactors 
Power factor correcting 

:B For more information on these and other specialized 

~ HIPOTRONICS INC transformer applications, ,"cludlng balancing reactors, 
, • call or write lou Torclcollo, Transformer SectIon Mana-

Brewster N Y 10509/ (914) 279-8091 ger. See other Hip.otronics listinj:s under Test Instru· 
, . . ments, power Supplies, and CapacItors. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2955 



VO..!_ 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

\ ..!!!.... - kgs electronics 
2029 North Lincoln Avenue. Pasadena, CaUJornia 9110S. Tel. (21S) 798.0787 

POWER TRANSFORMERS AND .HIGH CURRENT CHOKES 
Please refer to our ad, Page 2872, 1970/1J EEM for complete data • 

. 0 ISOLATION TRANSFORMER 

o FEATURE: o APPLICATION: 
• . Designed to meet UL approval • 230 VAC to U5 VAC step·down 
.. Built·in line cord and plug • 115 VAC to 230 VAC step·up 
• Built·in voltalle meter • Medical equipment 

Built·in circuit breaker protection • House·hold appliances 
• Portable . 0 . 
• Dual Primary windings HOW TO ORDER 

Electrostatic shield IT • 500 .115 
• 50 Hz to 60 Hz ISOLATI6N VA SECONDARY FIG .• FIG. B 

TRANSFORMER RATING VOLTAGE 
APPROX. 

POWER VOLTAGE DIMENSIONS WEIGHT 
RATING PART PRIMARY SECONDARY IN INCHES LBS. QUANTITIES FOR UNIT PRICE 

VA NO. VAC VAC 
500 IT·500 115/230 115 

1000 1T·1000 115/230 115 
1151230-

-_._ .. 
1500 IT·1500 

1---2000 1T·2000 115/230 

*400 Hz TRANSFORMERS 
• Available immediately from stock. 
• Secondary voltages between the standard 

units at no additional cost. .:' . 
• Allow two weeks for non·standard voltage 

transformers. * APPLICATIONS: 

• Isolation 
• Power supplies 
• Step·down * DESIGN INFORMATION: 

• Transformers designed to meet MIL:T·27C 
per 

TF6SX-ZZ 

TransformerT 1] I ~ L.Open Type 
Open Type .' (02) Rectified & 

, (01) Unrectified 
Loads 

115 
115 

VA 
RATING 

100 

250 

-~ 
750 

W D H 
5"1. 6"'2 4~8 

6?ta 8 6 

-+- 9 --- f-S"l. 
---9~- 1-: .. 

8 6"1. 

fiG. 7 

OVERALL 
DIMENSIONS 

W '11--' L- MW 

2'12 2"'2 2U. 2"'8 
3% 3% 3'/. 2'12 _. 
4'12 4% 4 3% 

4"14 '4'12 4'1. 30/8 

PART NO. 1·5 6·11 '12·24 
19 1T·500 47.00 45.00 42.00 
34 IT·lOOO 72.00 66.00 60.00 
42 1T·1500 80.00 77.00 67.00 

54 IT·2000 95.00 90.00 82.00 

VA PART 
_I!.UAI:.~~NDARY __ 

Eo AMPS 
RATING NUMBER (RMS) (RMS) 

p. S' p*r-S* 
CCI00·6.3 6.3 12.6 16 8 

100 
CCI00·26 26 52 4 2 

- 1------- -- -- - I---

fiG C 

MOUNTING 
CC250·6.3 6.3 12.6 40 20 

250 
CC200·26 26 52 10 5 

DIMENSIONS HOLE WT. -PiW/2 MD A LBS. 

NA 1l/a ~. 1.25 CC500·6.3 6.3 12.6 80 40 
500 

CC500·26 26 52 19 9.5 --
NA Hi'. %2 2.50 

J1~. 3 ~. 6.0 
CC750·6.3 6.3 12.6 120 60 

750 f---. f-- r--1'~. 3 ~. 7.0 
CC750·26 26 52 30 15 

130 0 C 10,000 Hrs. Minimum 
• All primaries 115 Vac 380·1000 Hz. 

, P = PARALLEL; S = SERIES PART NUMBER ·QUANTITIES FOR UNIT PRICE 

• Transformer regulation is 6% no load to 
full load. 

.• All transformers have two secondary 
Windings. They can be connected for 
parallel or series operation. 

VA RATING· SERIES 

100 
, 

250 • , 
I---~-

500 . ' 
"--750-:~* ---

... __ .. _---- -_ . 
1·5 6·11 

$16.80 $16.15 

20.00 19.25 

31.50 30.00 
~-

36.75 3'5.50 
• Refer to POWER TRANSFORMER tables 

and schematics for rectified D.C. output 
information.. ~ Applicable Secondary Voltage 

_ WIDE BAND TRANSFORMERS 

.~""", . ~1 
• Flat frequency response 20 Hz to 20 KHz ±1 DB. IMP. 50A C.T. "~~'9 4 IMPEDANCE PRIMARY 
• Hermetically sealed: 

sJ'~ MI~.T·27 Cas~ size: JB. _ APPLICATION: 
• Finish: lead IIn·fuse. 2 ~ 
• Center·tapped secondary .• Impedance matching · Insulation: 1000 VDC. • Audio output. FIG. 8 

---------
12·24 

$14.70 

17.65 

27.50 

32.25 

R2~olsooo 
~ 1·0~ rON 1 IMP. IN OHMS 

* HOW TO ORDER 
CC 100· 6.3· • 

HC" Core -=r J L 
VA Rating Secondary Volts 

Specify primary voltage if other than 115 
Vac. 

' .. " .~ .. _, TI I:::' @ @@ @ 

I ~12 8-32 II: 1/2 
INSERTS (4) 

3.84 

POWER SCHE· QUANTITIES FOR UNIT PRICE FIG.9 -+ ~-t~ \~:. 
PART IMPEO. IN OHMS RATING MATIC FIG. D 

NO. PRfM:-'SftoNit" WATTS FIG. NO. PART NO. H 6·11 12·24 _HOW TO ORDER 
WB·50 50 50 . 10 8 WB·50 $51.00 $46.00 $42.00 . WB 50 

-WS.200 50 200 10 8 WB·200 51.00 46.00 42.00 Wide Band J 1 Secondary 
WB·600 50 600 10 8 WB·600 51.00 46.00 42.00 

Transformer Il11pedance 
WB·5000 50 5000 10 8 

WB·5000 51.00 46.00 42.00 
_ CONSULT .FACTORY FOR: 

WB·5265 50 50,200 5 9 1. Other impedance ranges. 
600,5000 WB·5265 56.00 51.00 47.00 2. Special applications. 

I SQUARE CORE SWITCHING TRANSFORMERS B 9 '0 ~ 4 ~J 2 

-!;,.:=;::,:,:::,~' ,-f::;'.~:::::' l~,~I.~~· t~~i: r J'(;l<' 
• MIL·T·27C TF 5 S it - zz • DC to DC converter. 1 r;:.::; . . -_. I 6 t, I 

Encapsulated:...J I lL Unrectified (01) • DC isolation output AC or DC. I 5 ~ ~. -0/, @ ? M A 
Rectified (02) • DC to step·up or step·down...:L. ~ - ..JL ~ <& 11 

1300C Temp. Life > 10,000 hrs. Volt·second support, saturable reactor J" "-- B - V 10 
~H~ ~n~ 9 

• Vibration • Humidity • Altitude • High Shock r. FIGURE F oE- H ..... FIGURE E 

• See Figures E and F for the mechanical config. ...I TABLE 1-STANDARD SIZE AND COST P-P'n Conflgurat1o. T_Term.nal Conflgurat1on 
urations. 

• See Figure 10, 'Schematic for Possible Applica· S DIMENSIONS IN INCHES WT. QUANTITIES FOR UNIT PRICE 
tion. o. Tolerance: ±5%. 

• Switching efficiency of 95% attainable. 
• Isolated feedback Windings. 
• Secondary can be connected in series or parallel. 
• Output power greater than 50 VA should be driven 

from another stage. 
• Terminals for general application. 
• Pins for printed circuit installation. 
• Nomenclature simplified for ease of design selec· 

tion. 

SIZE D H OT HT OP M oz. 1·5 6·11 12·24 

8 .87 .50 1.18 .41 .80 .166 .45 $14.50 $13.85 $12.65 

10 1.00 .75 1.31 '.66 .90 .166 .90 14.75 14.10 12.85 
12- l:25- ~--

ITs 
~"C-:- ------:-- _._. 

15.10 14.50 13.25 .75 .66 1.15 .166 1.80 

15 1.50 1.00 ..!-!1~ .91 1.35 .166 4.00 16.00 15.30 14.00 
---c--- ----

~1-00 -~91 
.. _--

16.25 15.55 14.20 17 1.75 ~~- 1.6.Q.... ,:!.66 4.80 ,-
6.80 16.85 16.15 14.75 20 2.00 1.25 2.31 1.16 1.80 .166 

ALL TECHNICAL DATA AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
MINIMUM $25.00 PER ORDER. $10.00 PER ITEM. F.O.B., PASADENA, CALIF. 

2956 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 

25·49 

$12.05 

12.25 

12:60 

13.30 

.13.50 

14.05 

CONTINUED 
NEXT PAGE 
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SEC. 5600 • TRANSFORMERS 

\ K.G.S. kgs 
electronics, inc. 

1)-----___ ~ 2029 North Lincoln Avenue. Pasadena, California 91103. Tel. (213) 798'()787 

electronics 
SQUARE CORE SWITCHING I TABLE II-STANDARD RATING I HOW TO ORDER 
TRANSFORMERS - Continued SW SW • Refer to Table I for physical size and cost. 

S RATING FREQ. S RATING FREQ. • Refer to Table II for secondary volt-ampere rating and switch-
SIZE VA KHz SIZE VA KHz ing frequency that correspond to Table I. 

.4 .4 

8 
1.0 1.0 
2.0 2.5 
4.0 10.0 
1.0 • 4 

10 
2.5 1.0 
5.0 2.5 

'IGUII!!IO 10.0 10.0 
Poulbl .. 5ch ...... Uc of S.ttc~ITIjI; ClrclIlt 

2.0 .4 
5.0 1.0 

12 
10.D 2.5 
20.0 10.0 

o CURRENT TRANSFORMERS 
Np~'h" '~"'\ Ns",~~._ CT SERIES 

..!!:..~ 911§1"",,~~ 
."P=IsNs I 
FIGUPE 11. Ie ANMETER A~O RANGE EXTENSm 

'¢"'-"'~~ CT SERIES 

I~ J2:~[IA.'"~'~''''''''' 
.lo. ./~(ri'2~)]=OFC:W<BAl..AN:£ 

FIG..F£ 12 • .3 0 DELTA fJJS WRRENT BALANCE ACJN/TOR 

Typical Available 
Applica· Current 

tion Range 
Series figures Table Description 

CT 11 & 12 III 

60-400 Hz· toroidal type. Primary Is single 
turn provided by conductor under test. Sec· 
ondary drives 1 ampere or 5 ampere AC 
ammeter. 

CMC 13 IV 
60-400 Hz EI type. Multiple-turn primary 
transforms AC current to proportional AC 
secondary voltage for AC/DC control. 
50-3 KHz multi primary current range to-

CTA 
roidal type. This Series conveniently con-

14 V verts low AC voltmeter range into AC cur-
rent meter. R; = 150 ohms supplied per 
Fig. 14. 

CTAA 14 V 
Compact, assembled ada~tor unit, using CTA 
Series, to convert quick y a typical YOM to 
measure AC current. 

Refer to Table YI for size. 

15 

17 

20 

For 

5.0 .4 
• Recom·mended % feedback range should be such that it will 

drive the base of the switching transistor by 1.5 to 2.0 v peak. 
12.0 1.0 .. Follow the nomenclature shown below to specify your require -
25.0 2.5 ments when placing an order. 

50.0 10.0 
NOMENCLATURE: (A sample is shown beiow). 

12.0 .4 ¥l¥lrrLf' . 25.0 1.0 Switching I I Specify Configurations 
~~~sformer Secondary Voltage, E, in 50.0 2.5 

100.0 10.0 Powe' Rating In VA Peak (125 v Max.) 
% feedback (E,/E. x 100) 

25.0 .4 Switching Frequency in KHz Nominal DC Input Voltage, Vd, 
50.0 1.0 'Contact factory for the recommended transistors and switching 

100.0 2.5 circuit techniques. 

TABLE III 

CT 
Series 
Size 

11 

51 

52 

53 

Second. 
Second· Sup- Track· 

ary Capac· port Inll 
Primary Meter ity V RMS Devla· 
Current Current· VA @ @ 60 Hz tlon 
Amperes Amperes 60 Ifz Max. ±% 

20 1 2 2 2 
~ 1 ~ 4 1.5 

100 1 2 ~ 1 
40 5 5 1 6 
60 5 5 1.5 6 

100 5 5 2.5 6 
120 5 5 3 2 
200 5 5 5 1.5 
400 5 5 9 1 
SOO 5 5 3 1.5 
800 5 5 5 1 

1000 5. 5 6 .5 

:>TABLE VI 

fiGURE: J. CT SERIES 

\Tr-~1 @' ~: ~~~~ 
FIGURE K. crA/SERIEs 

DIMENSIONS IN INCHES WT. 
SIZE FIGURE SERIES A B C Mil MW IIbs.) 
II G CT 1 'Is 2"U. 1 'Is 3M. 2'M. O.B 
51 G CT 1'14 27/8 1'18 33/4 31/8 1.2 
52 G CT 1% 3% 1'12 4'14 3% 1.6 
53 G CT 13/4 37/8 1% 43/4 4'18 1.4 
37 CMC I'%., 1~. 1~. 2M. 1% 0.22 

CTA 1 t< CTA % 2 1 - - .4 
CTAA 1 CTAA 2'18 2~. 13/4 - - .8 

OTABLE IV Quantities for Unit Price "MB" OTABLE V 
Add CTA/CTAA Primary Full-Scale Tracking 

Size 1·5 6-11 12·24 (ea) Series Ampere Deflection Deviation 
Burden Second· Trackinl Part No. Ranges @5K/Vac % Size 

CMC Primary RS 
CTll $10.25 $ 9.75 $ 8.90 $ .75 CTA-3 .61\, SA, 30A 3 2 CTA 1 ary Devia· 

Series Current (Ohms) V RMS tion CT51 11.35 10.85 9.95 .75 CTAA-3 .6A, 3A, 30A 3 2 CTAA 1 

Size Amperes @60HZ @60H OHOW TO ORDER ±% 
CT52 13.55 13.00 n85 1.00 · CTl1 · 1 • MB 

0-1 1000 20 3 CT53 15.70 15.05 13.75 1.00 T T 
~Add "MB" for mounting brackets. See Fig. G. 

Secondary current. 
Primary current to be measured. 0-5 1000 20 3 CMC37 6.25 6.00 5.45 - Series type and size. 

37 CMC37 . · • 20 
0-10 1000 2.0 3 CTA1 13.30 12.75 11.65 - T L...::::Se~ondary RMS voltage, E •• 

Primary current. 
0-20 1000 20 3 CTAA 1 18.00 17.30 15.70 - · . Series t~e and size. · CTA and CTAA SERIES Or er per part number in TABLE V. 

@ POT CORE INDUCTORS DC (A) DIMENSIONS IN INCHES APPROX. THREAD· 

e FEATURES: 
INDUCT· NOMINAL CURRENT WT. ED 

ANCE DCR FOf!5% SIZE 00 HT DP (oz) INSERT 
• Low cost but high quality inductors. SIZE L (mh) (Ohms) L DROP 11 .62 .31 .50 .3 None 
• High Q factor. 11 1 2.5 .3 18 .82 .48 .70 .5 None 
• Stable temperature range -30°C to + 70°C. 11 10 12 .08 

26 1.12 .70 1.00 1.3 None • Designed to meet MiI·T-27C quality. 11 50 45 .02 
@ APPLICATIONS: 18 1 2.6 .7 36 1.50 1.00 1.40 3.6 4-40 

• Tank circuits. 18 10 6.2 .2 QUANTITIES FOR UNIT PRICE 

• High pass filter. 18 50 18 .06 SIZE 1-5 6-11 12·24 
• Low pass fi Iter. 18 100 38 ._04 _~1 $4.85 $4.65 $4.2~_ 
• Band pass filter. 26 1 .7 1.5 18 4.85 4.65 4.~~ • Yolt-second averaging. 26 50 8 .15 26 4.85 4.65 4.25 

T~w 
26 200 26 .05. 36 8.00 7.65 7.00-
26 300 26 .02 e HOW TO ORDER OD; I 'fin- DP '0' 36 1 .3 1.2 11 I cappo. - 36 50 2.2 .14 

Listed are only representative values. Order desired 

~ 36 '300 12 .03 
inductance at required DC current levels as follows: 

!--Hf+ 1.5!./ .~.d PC1S 
lLlnductance in MH 36 500 18 .02 PC Inductor and size..:..J 

Inaert 
FIGURE M Consult factory for large listing of other values and types available. 

eem /1971 

ALL TECHNICA4 DATA AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
MINIMUM $25.00 PER ORDER. $10.00 PER ITEM. F.O.B., PASADENA, CALIF. 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

MICROTRAN PLUG·IN PRINTED CIRCUIT POWER 
TRANSFORMERS and CHOKES 

145 E. MINEOLA AVE .• VALLEY STREAM, N.Y. 11582 • PHONE: (516) 561-6050 • TWX: 510-225-8412 

Plug-in printed circuit transformers designed for use in latest solid state 
circuitry application such as power supplies. control equipment and instru
ment applications. Units in this series provide a voltage step down and 
isolation from power line at relatively low pQwer levels. . 

Smaller in size, designed for increased power ratings for optimum equip
ment miniaturization. Precision spaced plug-in terminals provide fixed 
mounting centers, found only in expensive molded transformers. Con
structed in accordance with M[L-T-27 Grade 6, Class R. 'Class S available 
on special order. 

Secondaries may be parallel connected to· obtain twice the current rating 
or series connected to give twice the voltage. 

Primary 115 volts. Also available from stock with 115/230 volt primary. 

MINIATURIZED INDUSTRIAL 
TRANSFORMERS AND CHOKES 

60 Hz CONTROL/POWER SUPPLY TRANSFORMERS 
For low voltage, high current applications such as filament supplies relays silicon 
rectifiers etc. Primary 10:5/115/125 VAC. D.C. Output for resistive or inductive load. 
Output volts based on I V approximate drop per rectifier. Open frame. 

Rectifier Circuit 
CTFull F.W. 

Secondalll Wave Bridge Net 
Part AC RMS DC Vall. DC Vall. D~fte~Sion: Mounting ~~i~ No. Valls Amp * * Cenlers Fig. 

M8242 6.3 CT .6 1.9 3.8 2% l~ 1% 2 X $7.65 
M8243 6.3 CT 2.0 1,9 3.8 3'4 

2':/;" 
21%. X 9.00 

M8286 6.30 6.0 1.9 3.8 311;'. 2\i! ~lt X 8.85 
M8287 12,6CT 3.0 4.7 9.4 3 1l1i6 2\11 2~ X 8.85 
M8247# 12 4.0 9,9§ 19.8§ 4\i! 3\i! 3% 3%6 X2% Y 17.40 12 4.0 
M8244 12,6CT 2.0 10,S§ 21§ 3% 2~ 3%2 2'%. x2% Y 12.00 12.6 2.0 
M8222 18.SCT 3.0 7.4 14.8 3% 2% 3%2 2'%6 X 21", Y 11.70 
M8288 26 CT 2.S 10,8 21.6 3, 2% 2% 2"'~X2% Y 12.15 
M8245 28 CT .6 11.7 23.4 3'4 2~ 1'%. 3\i!~~~ X 9.60 
M8255 30 CT 2.S 12.S 2S 3% 2 • 3~2 Y 12.90 
M8223 35 CT 3.0 14.S 29 

41 
3 ~~ 3%.x2% Y 16.35 

M8289 40 0 .1 17 34 ~l 6 l~ 2 X 7.80 
M8290 40 0 .3 t7 34 1% i~ X •• 70 
M8291 40 CT .7S 17 34 3'v... i~ ~~2 

X 9.45 
M8246 49 CT 2.S 21 42 ;~ 3%x2% Y 19.65 
M8224 70 CT 1.0 30 60 2 • 31% 3\i! x 2'4 Y 12.45 
M8256 80 0 .6 3S 70 3 2% 2% 2%x2% Y 12.45 
* C.T. Full wave; * bridge; § serlesj # Sec. connected In senes, 24V @ 4Ai 
parallel connected 12V @ SA. All units color coded leads 

60 Hz ISOLATION AND POWER TRANSFORMERS 
With center tap for use in either full wave bridge or full wave C.T. circuitry. 
Electrostatic Shielding Open frame - Fig X except M8278 - Fig Y 

Currenl Nel 
Part Inpul Dulpul RMS V.A. Dimensions Mounting Each 
No. Vatlage Valla,e Amps Rating L W H Centers Fig. 1-9* 

M8294 liS liS CT .0085 I 2\i! I\i! 10/18 l'¥. X $5.55 
M8295 liS liS CT .030 3.5 

X 12.6CT .25 3.IS 21%. I\i! 1% 2% 11.40 
12.6 .25 3.tS 

X M8251 liS 115 CT ,13 IS 3'4 }~ 110/16 2~6 13.20 
M829S* liS liS CT .35 40 4 2'YI. 3 6 ,X 12.15 
M8278* liS liS CT .9 100 3'14 3 • 31%2 3\i!x2% Y 17.55 

* Primary 105/115/125 Volts. All units color coded teads 

'400 Hz PLUG-IN PC POWER-115V PRIMARY 
Secondary Secondary Net Each 

Catalog No. Parallel Series 1-9* 
PC4304 3,15V (ii) .IA 6.3V CT @ .05A $4.35 
PC4312 12,6V (ii" .026A 25.2V CT @ .OI3A 4.50 
PC4316 28V (i,: .o1,2A 56V CT @ .OO6A 4.50 
PC4320 35V (ii1 .OIA 70V CT @ .OO5A 4.65 
PC4408 6.3V <If O.60A 12.6V CT @ ,30A 4.50 
PC4412 12.6V (i! 0.30A 25.2V CT i .15A 4.50 
PC4416 28V @ 0.14A 56V CT .07A 4.65 
PC4424 40V en O.IOA 80V CT .05A 4.65 
PC4428 58V (ii: .066A 116V CT .033A 4.80 
PC4432 If5V @ .01OA, 12.6V @ .150A 4.95 

50/60 Hz PLUG-IN PC POWER -115V pRIMARY 
PC6506 
PC6512 
PC6524 
PC6528 
PC6608 
PC6616 
PC6624 
PC6628 
PC6632 
PC6708 
PC6712 
PC6716 
PC6724 
PC6728 
PC6732 

Series Fig. 
PC4300 U 
PC4400 U 
PC6500 U 
PC6600 2 
PC6700 2 

6.3V CT 0; .2S0A (Single Secondary) 
12.6V @ .120A 2S.2V CT @ .060A 

40V 0 .. 040A BOV CT @ .020A 
58V @ .026A 116V CT @ .013A 

6.3V @ .70A 12.6V CT @ .35A 
2.8V @ .156A 56V CT @ .078A 
40V @ ,1l0A 80V CT @ .055A 
58V @ .066A 116V CT @ .033A 

115V @ .020A, 12.6V @ .150A 
6.3V Ill, 1.2A 112.6V CT ~ .60A 

12.6V @ .6A 25.2V CT .30A 
28V @ .27A 56V CT .135A 
40V @ .18A 80V CT@ .090A 
58V @ .13A 116V CT @ .065A 

115V (ii) .025A, 12.6V @ .250A 

DIMENSIONS 

A B C D E F G 
4%4 2%2 t .420 .[87 11/,6 -

ltAH 2%2 t .781 .200 6lAH -
12%. 11%4 II'll •• 1.00 .312 1%2 -
J4'}(H 12%4 l'i16 1.10 .400 IV. 2 
16%. 141A." )1IAfl 1.30 .400 11%2 2% 

t Do not have standoff. 

MICROPHONE INPUT TRANSFORMERS 

$5.10 
5.40 
5.25 
5.25 
5.10 
5.25 
5.40 
5.40 
5.70 
5.25 
5.25 
5.25 
5.40 
5.40 
5.70 

Wt. 
H Oz. 

- .5 
- 1.2 - 3,2 

~~6 6.5 
9.5 

Broadcast fidelity type. double mu metal shielded. M8030 designed to replace 
Ampex No. 1733-1. Frequency response ±2 db. 20-20,000 Hz except M8027, SO-
20,000 Hz and M8031, 30-20,000 Hz. Magnetic shielding, 65 db; low level, S dbm 

Frequency Nel 
Part Pri. Sec. Magn. Level Response Ea~ No. Imp. Imp. Shldl. DBM +2db Dimensions Fill. 1-

M8027 200 40,000 25 +5 50-20,000 '¥ox I'll. xu. AA $9.00 
M8030 2OO/S0CT 50,000 6S +5 20-20,000 2\i!xl\i!D T 17.55 
M8031 600 CT/150 50,000 65 +5 30-20,000 2\i!xl\i!D T 18.45 
M8032 2500 50,000 65 +5 20-20,000 2\i!xl\i!D T 16.65 
M8033 50CT SO,OOO 65 +S 20-20,000 2li!x I\i!D T 16.65 
Ml,s 50/250 CT/ 

600CT 
50,000 65 +5 20·20,000 11"2 x Iv... D H 12.90 

DECI-MINIATURE PC AUDIO TRANSFORMERS AND CHOKES 
Primary and secondary windings may be interchanged to obtain varied matching 
requirements such as input, interstage, output and isolation. Designed for printed 
circuits; frequency response ±2 db~ 200-IS,OOO Hz. Size: 1%6"W X 1%2H n x %,HH. 
Open frame - plug-in design. Fig. U. 

Pri. DC Dperaling Net 
Primary Secondary Unbalance Level ~~~~ Part No. Impedance Impedance Ma. DBM 

DCM1-PC 25000 CT 12000 2 18 $4.95 
DCM2-PC 15000 CT 150000 3 19 5.10 
DCM3-PC ISOOO CT 600CT 3 19 4.80 
DCM4-PC 10000 CT 5000CT 4 20 4-95 
DCMS-PC 10000 2500/625 Split 2 20 4.95 
DCM6-PC 10000 CT 15000 4 20 4.65 
DCM7-PC SOOOCT 80000 CT 6 IS 5.25 
DCM8-PC 4000CT 1200ct 6 20 4-50 
DCM9-PC 4000 CT 600CT (j 20 4.35 
DCM10-PC 4000 6OO/ISO Split. 3 20 4.80 
DCM11-PC 2S00CT 2S00 CT 8 20 4.50 
DCMI2-PC 2S00 2S00/62S Split 4 20 4.80 
DCMI3-PC 2500CT 625CT 8 20 4-35 
DCMI4-PC 2S00CT 2000 8 20 4.20 
DCMI8-PC 600CT SOOOOCT 16 20 4.65 
DCM1!1-PC 600 8000/2000 Split 8 20 4.80 
DCt120-PC 600CT 200CT 16 20 4.05 
DCM21-PC 600CT '6000 16 20 4.05 
DCM22-PC 2S0CT 6000 2S 20 4.05 
DCM51-PC Choke 10hy@Omade 5hy@3madc 300IlDCR 3.60 
DCM52-PC Choke Shy@Omade 2hy@5made ISS IIDCR 3.30 
DCM53-PC Choke 25 hy@Omade Ihy@7madc' 7SIIDCII. 3.15 

FILTER INDUCTORS For transistor and low voltage applications. May be connected in series or parallel for varied inductive requirements.lS00 V 
tesC Model numbers for MIL Type TF4RX04 (Fig. P) are listed on left. Open frame model numbers are listed on right. 

HERMETICALLY SEALED CONSTRUCTION OPEN FRAME CONSTRUCTION 
HERMETIC Series Connected ParaUel Connected MIL Case Net OPEN Net 

Part Inductance D.C. D.C.R. Inductance D.C. D.C.R. Fig. P Each Part Mtg. Each 
No. Henrys Amps Ohms Henrys Amps Ohms xx 1-9* No. L W H Centers Fig. 1-9* 

M8098 3.5 .050 200 .875 .10 50 AH $9.90 M8198 2'A; 11k 10/16 ~% X $3.60 
MB099 1.0 .15 65 .25 .30 16 AJ 12.90 M8199 2% IV. I1h 

2% 
X 3.75 

M8100 .5 .3 30 .125 . 6 7.5 EB 14.70 MB2aO 210/1 • 1% 1% X 5.85 
MB101 .32 .6 16 .08 1.2 4 FB 16.65 M8201 W, 1% 11%6 210/16 X 6.60 
MB102 . 2 1.0 4 .05 2.0 1 JA 21.60 M8202 3~ 2% 3% • 210/16 x 211. Y 10.05 
MB103 .07 2.5 .84 .0175 5.0 .21 JA 24.00 M8203 3· ~ 2% 31%2 311. x 2'12 Y 12.90 
MB104 .022 4.0 .4 .0055 8.0 .1 JA 22.80 M8204 l~ 2% 3%2 2"Y'6 x 21h Y 12.60 
M8105 .022 S.O .2 .005 10.0 .05 KA 25.65 MB205 3'ifl 411.2 3%x 21h Y 17.25 

IMMEDIATE DELIVERY FROM STOCKING DISTRIBUTORS 
* Quantity pricing schedule is as follows: 10-49 less 10%, 50-99 less 1621.3%, 100-249 less 33'13%. Contact factory for prices over 249.' 

2958 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 5600 0 TRANSFORMERS 

MICROTRAN MINIATURIZED AUDIO 
400 Hz ISOLATION AND POWER caJ 145 E. MINEOLA AVE. - VALLEY STREAM, N.Y. 11582 - PHONE: (516) 561-6050- TWX: 510-225·8412 

Part No.t 
Primary 

Impedance 
M3- 7.S/30 

·M12- 50/250 CT 
'Ml- 50/250/600 CT 
MI·S· 

·M2- 50/250/600 CT 
M14- 200 

, M15- 10,000 
·M8- 15,000 
·M9- 15,000 
M4- 15,000 
M5- 15,000 
MG .. 15,000 
M7- 15,000 

.Ml0' 30,OOOCT 
'M11- 50,000 
M13- Reactor 
M90 

·MT2- 100 
MT30· 250CT 
MT23- 250CT 
MT14- 400 

·MT15- 500CT 
MT1- 600 

ttMT35- 600 
MT26· 600CT 
MT9- 600CT 

·MT33- 600/150 Split 
·MT22- 600/150 Split 
MT29- 1,600 CT 
MT12 2,000 

'MT24- 2,500 
·MT13- 4,000 CT 
MT11· 4,000CT 

·MT21- 4,000 CT 
MT25- 7,500 CT 

MINIATURE TRANSISTOR AND AUDIO 

TRANSFORMERS - M AND MT SERIES 

M-M (Fig. 0): Molded, for plug-in printed circuit use. Cast epoxy resin 
provides highest resistance to temperature extremes. MIL Types TF5RX
ZZ (Insert MIL No. from table). Max. Size, 1%2" x 7,S" x 7,S". Wt., I%, oz. 
M-AG (Fig. Q): Enclosed in modified MIL-T-27B AG case with compression 
sealed ceramic termimils. MIL Type TF4RX-YY. Max. Size, 1" x 1" x 1%". 
Wt., 2% oz. M-B (Fig. R): Hermetically sealed with high compression 
glass terminals, gray enamel fl"nish. Available on special order with .120" 
holes. MIl. Type TF4RX-YY. Size, 1%6" dia. x 1%0" max. Wt., ItA, oz. 
M-A (Fig. S): Aluminum case with 2-56 screws. MIL Type TF3RX-YY. 
Size, .S75" dia. x 1%0". Wt., 1.25 oz. M-FD (Fig. L): Open frame with 
channel. Available with plug-in tab channel or without channel on special 
order. MIL Type TF6RX-ZZ. Size, 1%4" x 1%6" x 2%2" max., plus tabs. 
Wt., 1.13 oz. M-P (Fig. T): Octal plug-in type in sealed plastic housing. 
MIL Type TF6RX-ZZ. Size, 10/.12" dia. x 11%2". Wt., 2 oz. M90 Shield 
(Fig. E): 25 db magnetic shield for Type M-A. Two clearance holes on 
u\.o" centers. M-PC (Fig. U): Open frame PC with terminals molded into 
bobbin to maintain accurate dimensions for PC board. MIL Type TF6RX
ZZ. Size, %" x l1k2" X 1"; terminals %0" below bobbin. Wt., 1.2 oz. 
M-CM (Fig. M): Contour molded on special order only; for mtg. on top 
of chassis. Size, 1%2" x 7,S" x 7,S". Prices on request. 

MINIATURE AUDIO TRANSFORMERS - M SERIES 
Pri. D.C. ~~:~~~ng Frequency Net Each, Lots of 1-9* 

Secondary Unbalance Response I -FB J Impedance Ma. DBM +2db MIL No. -A ·AG -PC -H -M -P 
50,000 0 ,5 20-20,000 10 $9.60 $1 o.Bll ,$5.70 ~J 0.5: 1$10.65 $9.75 
50/250/600 CT o 8 20-20,000 16 9.90 10.BO 5.B5 10.50 10.BO 10.20 

, .50.000, n. 5 20~,OOO ·10 9.90 10.BO 5.B5 10.50 lD.BO 9.90 
Same as M 1 above - with dual nickel alloy shield - see, Fig. H. 12.90 (Ml;S Pricin ) 

50,000 CT 0 5 20-20,000 10 10.20 11.10 6.30 10.BO 11.10 10.20 
tAl Megohm 0 9 SO- 3,000 10 9.45 10.BO 5.25 10.50 11.10 10.20 
1 Megohm 0 11 100- 2,500 10 9.45 10.20 5.40 9.90 10.50 10.20 
50/250/600 CT 0 S 20-20,000 16 9.90 10.65 6.00 10.35 11.25 10.20 
50/250/600 CT 4 21 150-20,000 13 9.90 10.BO 5.B5 10.50 11.25 10.20 
60,000 0 6 20-15,000 10 8.40 9.45 5.10 9.15 9.45 8.85 
60,000 4 14 200-20,000 15 8.55 9.30 4.95 9.00 9.30 8.85 
95,000 CT 0 5 20-15,000 10 9.60 10.35 5.25 10.05 10.35 9.60 
95,000 CT 4 11 200-20,000 15 9.60 10.20 5.10 9.90 10.65 9.60 
50/250/600 CT 0 8 30-50,000 16 10.35 11.10 6.30 10.80 l'.B5 10.35 
50/250/600 CT 0 5 20-20,000 16 9.90 10.80 5.B5 10.50 10.80 10.20 

300 hy. 0 d.c. 50 hv. @) 3 rna. , 6000 (} D.C.R. 20 8.10 9.00 4.20 8.70 8.B5 8.55 
Magnetic Shield Mu-Metal siip oil can for MA Series. 25 db shielding." 1.50 (MilO Pricing) 

MINIATURE TRANSISTOR TRANSFORMERS - MT SERIES 
10 CT/4OCT 100 27 200-20,000 17 $9.00 $9.60 $4.20 $B.70 $9.90 $B.25 
500 10 30 200-15,000 17 B.70 9.30 4.05 B.40 9.60 7.95 
1,000 10 30 200-15,000 17 B.70 9.30 4.05 8.40 9.60 7.95 
10 50 25 200-20,000 17 B.l0 8.70 3.75 7.BO 9.00 7.35 
210 30 27 300-20,000 17 B.70 9.30 4.05 8.40 9.60 7.95 
600 10 23 200-15,000 17 B.l0 8.70 3.75 7.80 9.00 7.35 

600 CT & 600 CT 0 5 40-20,000 16 9.90 10.50 5.85 9.60 10.95 9.15 
600CT 20 23, 200-15,000 17 B.B5 9.45 4.50 B.55 10.65 8.10 
1,200 CT 4 23 200-15,000 17 9.00 9.60 4.65 B.70 9.90 7.BO 
600/150 Split 20 23 200-20,000 17 9.30 9.90 5.25 9.00 10.20 8.55 
1,200 CT 4 23 200-15,000 17 9.15 9.75 5.25 8.B5 10.05 8.40 
450 15 30 200-15,000 13 B.70 9.30 4.05 8.40 9.60 7.95 
3.4 10 32 200-15,000 13 B.70 9.30 4.05 8.40 9.60 7.95 
600CT 10 32 200-15,000 13 8.70 9.30 4.05 8.40 9.60 7.95 
3.4 3 32 200-15,000 13 8.85 9.45 4.20 8.55 9.75 8;10 
600CT 3 32 200-15,000 13 9.00 9.60 4,50 8.70 9.90 8.25 
600/1SlJ Split 3 32 200-15,000 13 9.15 9.75 5.25 8.85 10.05 8.40 
600CT S 32 200-15,000 12 9.00 9.60 4.50 8.70 9.90 8.25 

·MT34- 10,000/2,500 Split 2,000/500 Split 4 20 200-20,000 13 . 9.45 10.05 5.40 9.15 10.35 8.70 
·MT10- 25,000 600 3 22 200-15,000 13 8.70 9.30 4.05 8.40 9.60 7.95 
'MT7- 25,000 1,200 CT 3 22 200-15,000 13 8.B5 9.45 4.65 8.55 9.75 8.10 
·MT18- 25,000 CT 1,200 CT 6 22 200-15,000 13 9.00 9.60 4.80 8.70 9.90 8.25 
MT5- 50,000 6 3 20 300-15,000 13 8.70 9.30 4.50 8.40 9.60 7.95 
MT3- 50,000 600 3 20 300-15,000 13 8.70 9.30 4.50 8.40 9.60 7.95 
""Til· 50,000 CT 1,200 CT 3 20 300-15,000 13 9.00 9.60 4.BO 8.70 9.90 8.25 

-IVI,.20- 50,000 CT 1,200/300 Split 3 20 300-15,000 13 9.30 9.90 4.80 9.00 10.20 8.55 
MT6- 100,000 1,200 CT 1.4 17 200-15,000 13 8.85 9.45 4.80 8.55 9.75 8.10 

oNot avatlable m P.C. construction. ttFor telephone line couphng or hybnd telephone hne. t ORDER BY COMPLETE MICROTRAN NUMBER (Ml-A) 

400 Hz ISOLATION TRANSFORMERS (FIG. P) 400 Hz TOROIDAL POWER TRANSFORMERS {FIG. WJ 
Electrostatic shielding. Also for use in either FW bridge or FW CT circuit. 
MIL Type TF4RXOl-

Micro. Input Output rms Size, Inches MIL ,Net 
No. Volts Volts Amps VA W. x D. x H. Case 1·9* 

M805Bt 115 115CT .017 2 1%0 dia. x 1%6 YY $10.20 
M8059 115 115CT .35 40 11%OXl~6X2%. ED 17.10 
M8060 115 115 CT 1.3 150 2% x2 ~ x31%0 GA 28.50 
M8061 115* 115CT 2.6 300 3h. x3%6 x47,S JA 48.00 
M8062 liS" 115CT 4.4 500 3% x31%6X514 KA 55.50 
M80B2t 26 12.6CT .15 1.9 1%6 dia. x 1%6 YY 10.50 

12.6 .15 1.9 
MBOB3 115 115CT .03 10 1% xl% x2% AJ lB.60 

12.6CT .25 total 
12.6 .25 

MBOB4 115 115CT .12 14 1%' xl% x27! AJ 16.50 
M80B5 115 115CT .7 SO 2'Ao X2%6 x3 ~ FA 34.20 
* Primary 105/115/125 V. tF.g. K. 

IMMEDIATE DELIVERY FROM STOCKING DISTRIBUTORS 

Ideal for applications requiring minimum size and weight. Feature epoxy 
molded case and printed circuit pins which can be bent for chassis mounting. 
Toroidal cores provide greater efficiency and low phase shift. All have 115 V 
primary windings and center .170" clearance hole for #S screw. MIL Type 
TF5SXOIZZ. 

Micro. Secon ary Size, Inches Wt., Ne.t Ell., 
No. V mA VA O.D.x Ht. Oz. 1·9* 

MB106 2SCT 320 9 1%2 x 11k 2 $17.55 
M8107 2SCT 710 20 It,2 x ItA, 4 17.10 
M810B 56CT 160 9 1%2 x 11k 2 17.10 
M8109 56CT 356 20 It,2 x ItA, 4 1'7.55 
MBll0 115 CT 7S 9 1%2 x 11k 2 18.60 
MB111 115 CT 170 20 It,2 x ItA, 4 16.80 

* Quantity pricing schedule is as follows: 10-49 less 10%, 50-99 less 16%0/0, 100-249 less 331/3%. Contact factory for prices over 249. 
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Vol.S PASSIVE COMPONENTS / MATERIALS / HARDWARE 

MICROTRAN MINIATURIZED AUDIO 
CHOPPER INPUT TRANSFORMERS 

145 E. MINIlOLA AVE .• VALLEY STREAM, N.Y. 11582 • PHONE: (516) 561-6050 • TWX: 510-225-8412 
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PICO MINIATURE TRANSFORMERS - PM SERIES 
PM-M (Fig. A): Epoxy molded finish; gold plated leads, 0.020" x %". Frequency response ±2 db, 
300Hz to 100 kHz (PM3 and PMS, to 4S kHz). Power level given for lS% max. distortion, except 
PM35, 20% and PM37, 25%. Size, .410" x .465" x .310", max. Wt., 0.1 oz. MIL type TF5RZ-ZZ. PM-F 
(Fig. B): Open frame, resin impregnated, 4" #30 clastic lead •. Size. .250" x .375" x .406" max. 
Wt OS oz MIL type TF6RX ZZ t ORDER BY COMPLETE MICROTRAN NO (PM3-M) ., . -

Unbal. Power Net Each 

Part No.f 
Primary Secondary Pri. Pri. Sec. Level MIL Lots of 1-9* 

Impedance Impedance DC Ma D.C.R. D.C.R. MW. No. -M -F 
PM37- 120CT 3.2 10 16 0.75 50 17 $10.35 $4.65 
PM38- 300CT 600 7 41 98 50 17 10.95 4.80 
PM35- 500 50 3 60 8 SO 17 10.05 4.35 
PM36- 500 500/125 Split 3 72 85 50 17 11.10 5.85 
PM34- 600CT 600CT 3 7S lOS SO 17 10.80 5.55 
PM33· 1,500 CT 600 3 170 95 50 12 10.50 4.95 
PM31· .2.S00 2,500CT 1 250 32S 50 12 10.65 6.60 
PM29· 10,000 CT 500CT 1 10S0 80 50 12 11.10 -PM27- 10,000 1,200 0.5 1050 280 50 12 10.20 4.80 
PM23· 10,000 CT 1,200 CT 1 10S0 280 50 12 11.25 -
PM25- 10,000 1200/300 Split 0.5 1050 280 50 12 11.S5 -PM19- 10,000 CT 2,000 CT 1 1000 300 50 12 11.25 -
PM21· 10,000 2000/500 Split 0.5 1000 300 50 12 11.70 -PM17· 10,000CT 10,000 CT 1 1000 1300 50 12 10.95 -
PM15-. 2S,000 1,000 0.25 1700 110 40 12 10.50 5.10 
PMtl· 25,000 CT 1,000 CT 0.5 1700 110 40 12 11.40 -
PM13- 25,000 1000/250 Split 0.25 1700 110 40 12 11.40 -
PM7- SO,OOOCT 1,000 CT 0 3300 75 10 16 12.00 -
PM9· SO,OOO 1000/250 Split 0 3300 75 10 16 12.00 -PM5- 200,000 1,000 0 5300 110 10 16 11.40 -
PM3· 200,000 CT 1,000 CT 0 5300 110 10 16 12.30 -PM41- Audio Choke .3Hy. <I 43 20 8.10 3.90 
PM40· AndioChoke 3.5Hy. 2 700 20 8.55 .4.05 
PM39· Audio Choke 6 Hy. 2 1800 20 9.00 4.20 
PM90 Magnetic Shield Mu-Metal slip-on can for PM-M series. 20 db shielding. 1.05 -

ULTRA-MINIATURE TRANSISTOR TRANSFORMERS - UM SERIES 
Frequency Response: ±2 db, 300-10K Hz Leads supplied, 4" #27 color-coded. Power levels given for 
7lh% max. distortion. UM·F (Fig. C): Size, %".x %" X llh2". Wt., 0.08 oz. MIL type TF6RX-ZZ 
(Insert MIL No. from table). UM-M (Fig. D): Size, lAo" dia. x W', with 1" leads. Wt .. 0.14 oz. 
MIL type TF5RX-ZZ. t ORDER BY COMPLETE MICROTRAN NO. (UM25·Mj 

Part No.t 
UM26· 
UM27· 
UM25-
UM29· 
UM24-
UM33· 
UM32·, 
UM39· 
UM34-
UM31· 
UM37-
UM35· 
UM36· 
UM22-
UM23-
UM21· 
UM30· 
UM28· 
UM90 

Unbal. Level Level 
Primary Secondary Pri. Pri. Sec. . @ @ MIL 

Impedance Impedance DC Ma D.C.R. D.C.R. 300 Hz 1 KHz No. 
400 11 3 35 1.5 15mw 500mw 17 
400 CT 11 6 35 1.S 15mw 500mw 17 
400 50 3 35 5 15mw 500mw 17 
600 CT 600 CT 7 45 60 5mw 400mw 21 

1,000 50 3 65 10 Smw SOOmw 17 
1,000 CT .600 6 80 65 5mw 500mw 17 
l,SOO CT' 600 . 5 13S 65 5mw 500mw 13 
2,500 CT 600 CT 2 250 50 5mw 500mw 13 

10,000 CT 600 CT 2 850 40 5mw 500mw 13 
10,000 CT 1,200 CT 2 850 120 5mw 500mw 21 
10,000 2,000 CT 1 . 850 200 5mw 500mw 13 
15,000 CT 15,000 CT 1 930 1210 5mw 300mw 15 
20,000 CT 800 CT .5 1100 80 5mw 500mw 13 
20,000 1,000 .5 1100 100 5mw 300mw 13 
20,000 1,200 CT .S 1100 110 Smw 300mw 13 

100,000 1,000 0 1900 13S Sm)V 70mw 16 
Choke 1.5hy (Odc) O.Thy (2ma) 100 20 
Choke lOhy (Odc} 8hy (O.Sma) 650 20 

Magnetic Shield Mu-Metal slip-on can for UM-M Series. 20 db shielding. 

Net Each 
Lots of 1-9* 
-F ·M 

$3.90 $6.90 
4.20 7.05 
3.90 6.90 
4.65 8.25 
3.90 6.90 
4.35 6.90 
4.35 7.65 
4.50 7.65 
4.50 9.45 
4.80 9.60 
4.50 7.80 
4.95 10.05 
4.80 9.90 
4.35 7.95 
4.65 8.10 
6.00 -8.40 
3.60 5.40 
3.75 6.00 
1.35 -

VERI·MINIATURE TRANSISTOR TRANSFORMERS - VM SERIES 
Frequency Response: ±2 db, 200-10K Hz. Leads supplied, 4" #27 color-coded. Power levels given 
for 7lh% max. distortion. VM·M (Fig. F): For plug-in printed circuit applications •. Cast epoxy resin 
provides high resistance. Size, %6" x %6" x lh". Wt., 0.25 oz. MIL type TF5RX-ZZ (Insert MIL No. 
from table). VM·FPB (Fig. G): Plug-in tab mounted channel. Size, 1%2" x 1%2" X 7ft"". Wt., 0.2 oz. 
MIL type TF6RX-ZZ. t'ORDER BY COMPLETE MICTROTRAN NO. (VM8·Mj 

Net Each 
Primary Secondary UnbaJ. Pri. Pri. Sec. Level MIL Lots of1-~ 

Part No.t Impedance Impedance DCMa D.C.R. D.C.R. MW. No. -FPB ·M 
VM1- 50 600 5.5 7 90 15 21 $4.20 $6.45 
VM7· SOO 3.4 3.5 50 .5 15 21 4.20 .6.45 
VM16· 500CT 250CT 7.5 50 25 15 17, 4.50 7.65 
VM14- 600CT 600 CT· 7.0 SO 65 15 17 4.50 7.65 
VM8· 1,250 3.4 2.0 135 .5 15 21 4.35 6.60 
VM9· 1,250 SO 2.0 135 6.S 15 21 4.35 6.60 
VMI0· 2,500 2,500CT 1.5 225 ;lIS .~ 21 4.65 7.95 
VM17- 10,000 CT 5,OOOCT 0 400 300 17 5.85 8.10 
VM12- 20,000 1,000 .16 625 85 5 21 4.50 7.20 
VM13· '20,000 1,000CT .16 625 85 S 21 4.65 7.80 
VM3· 25,000 600 .15 720 45 2.5 21 4.50 7.20 
VMS· 50,000 600 .1 830 SS S 21 4.65 7.50 
VM15- SO,OOOCT 50,000 CT 0 2000 2600 5 15 6.00 9.75 
VM6- 100,000 1,200 CT .07 2000 150 5 21 5.85 8.40 
VM2- 200,000 600 .05 3000 110 2.S 21 5.70 8.10 
VM4· 200,000 1,200 .03S 3100 16S 5 21 5.70 8.10 
VM11- Choke 20hy (Oma) 12hy (.Sma) :. 1000 21. 4.05 5.B5 
VM90 Magnetic Shield Mu-Metal slip.on can for VM-M Series. 20 db shielding. 1.95 -

'------.;--____ ---1 LOW LEVEL CHOPPER INPUT TRANSFORMERS 
Efficiently transfer 30-S00 Hz signals to instrument amplifiers. Signal· level shields; 90 db shielding. size, 1%" dia. x 12%2" h. with 6-32 x %" studs 
range, 0.5 "V to 0.5 V. Resin impregnated. Three mu-metal, two copper on llh" ctrs. Wt .. S oz. . 

CASED (FIG HI HERMETIC (FIG I) 
Mlcro- Turn Ratio Full Full DC Resis. Net 
tran Full Pri.· . 112 Pri.- Pri. Pri. Full Each 
No. Full Sec. Full Sec. H* Imped.* Pri. Sec. 1-9* 

Micro· Turn Ratio Full Full DC Resis. Net 
tran Full Pri.· V2Pri.- Pri. Pri. Full Each 
No. Full Sec. Full Sec. H* Imped.* Pri. Sec. 1·9* 

M8025 1:7.7 1:1S.4 17.5 6,600 3650 4,1400 $13.BO 
MB026 1:3.2 1:6.4 60 22,500 4SS0 3,SOOO 13.BO 
MB052 1:4.53 1:9.06 90 34,000 7600 5,2200 15.60 

::?~~* 1:0.S 1:1 140 53,000 920[J 6530 14.10 
1:0.5 1:1 450 80,000 2,3000 1,6000 15.00 

M8525 1:7.7 1:lS.4 17.S 6,600 365[J 4,1400 $16.65 
M8526 1:3.2 1:6.4. 60 22,500 455[J 3,500[J 16.65 
M8552 1:4.53 1:9.06 90 34,000 760[J '5,2200 IMo 
MB553* 1:0.5 1:1 140 53,000 920[J 6S30 16.50 
* At 0.5 V, 60 Hz. *Secondary IS center tapped. 

IMMEDIATE DELIVERY FROM STOCKING DISTRIBUTORS 
* Quantity priCing schedule is as follows: 10-49 less 100/0, 50-99 less 16%0/0, 100-249 less 33113%. Contact factory for prices over 249. 
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SEC. 5600 • TRANSFORMERS 

MICROTRAN MINIATURIZED AUDIO [El] DC-DC CONVERTER TRANSFORMERS 
145 E. MINEOLA AVE .• VALLEY STREAM, N.Y. 11582 • PHONE: (516) 561-6050 • TWX: 510-225-8412 

MICRO-MINIATURE AUDIO AND TRANSISTOR TRANSFORMERS-MM AND MMT SERIES 
MM-M (Fig. J): Molded, for plug-in printed circuit applications. Cast epoxy 
resin for high resistance to extremes of ambient temperature. MIL Type 
TFSRX-ZZ. Size, 1M" x 2%~" x l%:.t with %:2" pins, ,020" dia. Wt., If..! oz. 
MM-H (Fig. K): Hermetically sealed with high compression glass term. Gray 
enamel finish. MIL Type TF4RX-YY. Size, lo/16" dia. x 1],16". Wt., % oz. 

Pri. D.C. 
Primary Secondary Unbalance 

Part No.t Impedance Impedance Ma. 
MM1- 200/50 250,000/62,500 0 
MM3· 10,000 200 3 
MM2· 10,000 90,000 0 
MM4· 30,000 50 I 
MM7· 30,000 1,200 (l.5 
MM6· 100,000 60 0.5 
MM5· Reactor 50 HY at 1 MIL. D.C. 4,700 ohms D.C. Res. 
MMT1· 600 600 8 
MMT26· 600 CT 600CT 16 
MMT33· 600CT 600/150 split 16 
MMT9- 600CT 1,200 CT 16 
MMT32· 600CT 1,200/300 split 16 
MMT12· 2,000 3.4 5 
MMT31· 2,000 CT 500CT 10 
MMT19· 2,500 2,500 CT 2 
MMTI3· 4,000CT 3.4 5 
MMTl1- 4,000 CT 600CT 5 
MMT21· 4,000CT 600/150 split 5 
MMT25- 7,500 CT 600CT 4 
MMT30· 7,500 CT 1,200CT 4 
MMT35· 10,000 CT 150/37.5 split 2 
MMT17· 10,000 CT 200CT 6 
MMT16· 10,000 1,500 CT I 
MMT2B· 10,000 CT 1,500 CT 2 
MMT29· 10,000 CT 10,000 CT 2 
MMT10- 25,000 600 1 
MMT27· 25,000 CT 600 CT 2 
MMT7· 25,000 1,200 CT 1 
MMT1B· 25,000 CT 1,200 CT 2 
MMT5· 50,000 6 1 
MMT3- 50,000 600 0.7 
MMT4· 50,000 CT 600CT 1.4 
MMTB· 50,000 CT 1,200 CT 1.4 

MM-FB (Fig. L): Open frame with channel. Available with plug-in tab 
channel or without channel on special order. MIL Type TF6RX-ZZ. 
Size. l:Yw" x l!Y,-i'/' x 10/.-1:/', plus tabs. MM-CM (Fig. M): Contour molded 
on special order "only; for mtg. on top of chassis. Size, iAt x 0/16" x 2:-ril2". 
Prices on request. t ORDER BY COMPLETE PIN i.e., MM1-M 

Oper. Frequency Net Each 
Level Response Lots of 1-9* 
DBM +2 db. MIL No. ·FB -H -M 

4 200-10,000 10 $5.25 $7.35 $B.55 
20 150·10,000 13 4.9S 7.20 B.40 
4 150-10,000 10 5.40 7.50 8.70 

20 150-10,000 13 4.65 7.05 B.25 
20 200·10,000 13 3.90 6.45 7.65 
20 250-10,000 13 4.95 7.20 8.40 

20 4.65 6.90 8.10 
22 200·15,000 17 3.90 7.35 8.55 
22 200·15,000 17 4.20 7.65 B.B5 
22 200-15,000 \0 4.BO B.B5 9.75 
22 200·15,000 17 4.50 7.65 B.B5 
22 200-15,000 17 4.BO B.B5 9.75 
28 200-15,000 13 3.90 7.35 B.55 
2B 200-15,000 13 4.35 B.25 9.45 
23 200-15,000 13 4.35 7.50 B.70 
28 200-15,000 13 4.05 7.50 B.70 
28 200-15,000 12 4.50 7.BO 9.00 
28 200-15,000 13 4.65 B.55 9.75 
22 200-15,000 13 4.50 7.BO 9.00 
22 200·15,000 13 4.50 B.40 9.60 
20 200-15,000 13 4.BO B.70 9.90 
20 200-15,000 13 4.50 8.10 9.30 
20 200·15,000 13 4.50 B.40 9.60 
20 200·15,000 13 4.65 B.55 9.75 
20 200-15,000 13 4.65 8.55 '9.75 
20 200-15,000 13 4.35 7.20 8.40 
20 200-15,000 13 4.50 B.40 9.60 
20 200-15,000 13 4.50 B.40 9.60 
20 200-15,000 13 4.65 B.55 9.75 
20 200-15,000 13 4.35 7.95 9.15 
20 200-15,000 13 4.05 7.50 B.70 
20 200-15,000 13 4.95 B.55 9.7S 
20 200-15,000 13 4.95 B.55 9.75 

SUBMINIATURE AUDIO AND TRANSISTOR TRANSFORMERS-SM AND SMT SERIES 
SM·AF (Fig. N): MIL·T-27B-AF modified case; compression sealed ceramic 
terminals; gray enamel finish. MIL Type TF4RX-YY. Size, %" x %" x 1%" 
max. with two 4-40NC·2 spade mtg. bolts. Wt., 11k oz. SM·H (Fig. K): 
Hermetically sealed; high compression glass terminals; gray enamel finish. 
MIL type TF4RX-YY. Size, 1ij1,r." dia. x 1ij1,r." h. Wt., 1 oz. SM-FB (Fig. L): 

Pri. D.C. 

Part No.t 
Primary Secondary Unbalance 

Impedance Impedance Ma. 
SM1· 200/50 250,000/62,500 0 
SM3· 10,000 200 3 
SM2· 10,000- 90,000 0 
SM4- 30,000 50 I 
SM6· 100,000 60 0.5 

Open frame with channel. With plug-in tab mounted channel or without 
channel on special order. MIL Type TF6RX-ZZ. Size, 1ij1,a" x 10/.,." x %", 
plus tabs. Wt., 0.750 oz. SM·M (Fig. 0): Molded, for plug·in PC applica
tions. MIL Type TF5RX-ZZ. Size, 1%2" x %" x %" max. Wt., 1% oz. 
SM·eM (Fig. M): Contour molded on special order; prices on request. 

Oper. Frequency Net Each 
Level Response Lots of 1·9* 
DBM +2 db. MIL No. ·AF ·FB ·H ·M 

6 80·10,000 10 $9.00 $5.25 B.25 $9.90 
21 150·10,000 13 B.70 4.95 7.95 9.90 

8 100-10,000 10 B.70 4.95 7.95 9.90 
21 150-10,000 13 B.70 4.95 7.95 9.90 
21 150-10,000 13 B.70 5.25 B.I0 9.90 

SM5· Reactor 50 HY at I MIL. D.C. 3,000 ohms D.C. Res. 20 7.20 4.20 7.20 9.30 
SMT1· 600 600 9 23 200·15,000 17 6.75 4.50 7.20 B.40 

·SMT26· 600CT 600 CT 18 23 200-15,000 17 - S.10 7.95 9.00 
·SMT9· 600CT 1,200 CT 18 23 200-15,000 17 - 4.95 7.65 8.70 
SMT12· 2,000 3.4 5 30 200-15,000 13 6.75 4.50 7.20 B.40 
SMT19· 2,500 2,500 CT 5 26 200-15,000 13 7.50 5.25 B.l0 9.30 

·SMT36· 2,500 CT 2,500/625 split 10 26 200-15,000 13 - 5.B5 B.55 9.75 
SMT13· 4,000 CT 3.4 5 30 200-15,000 13 6.90 4.65 7.35 B.55 

·SMT17· 10,000 CT 200CT 6 20 200·15,000 13 - 5.55 B.25 9.45 
SMT16· 10,000 1,500 CT I 23 200-15,000 13 7.50 5.40 B.I0 9.30 
SMT10· 25,000 600 2 20 200-15,000 13 7.05 4.95 7.65 B.70 
SMT7- 25,000 1,200 CT 1.5 20 200-15,000 13 7.50 5.40 B.l0 9.30 

·SMT1B· 25,000 CT 1,200 CT 3 20 200-15,000 13 - 5.70 B.40 9.60 
SMT5 50,000 6 I 20 300-15,000 13 7.20 4.95 7.BO B.B5 
SMT3· 50,000 600 I 20 300·15,000 13 7.35 5.10 7.95 9.00 

·SMT4· 50,000 CT 600 CT 2 20 200-15,000 13 - 5.70 B.40 9.60 
·SMTB- 50,000 CT 1,200 CT 2 20 200-15,000 13 - 5.70 B.40 9.60 

DC' TO DC CONVERTER TRANSFORMERS - SWITCHING TYPE ... 
Permits conversion of low-voltage DC to higher voltages for operating mobile equipment or for D.C. isolation. Supplied with schematic and component values. 

Select the Unit Switching 
That Meets Your Total D.C. Freq. Dimensions Type of D.C. Output-- Approx. 

Power & Size Catalog VA Input Bridge C.T. Full Wave Hz Mtg. Cent. Construc· Fig. Weight 
Requirements D No. Outpuu Volts Volts MA Volts 

High Voltage MB050 25mW 3 1000· 25/LA 
Low Power MB051 25mW 3 1000· 25/LA -
Miniature Design MB073 25mW 4 425-500· 50/LA -

MB074 50mW 3 535· 90/LA -
MB072 190mW 2.7 480· 400/LA -
MB120 190mW 28 480· 400ILA -

HIgh Voltage MB115 5 13.8 ±250 or 500_ 10 250 
Low Profile MBI17 5 28 ±250 or ?OO_ 10 250 
Encapsulated 
NEW! NlB132 30 13.8 ±15 or 30. 1000 IS 
High Frequency MB133 30 28 ±15 or 30_ 1000 IS 
Encapsulated 
High Voltage MB036 40 13.6 ±225 or 450. 90 225 
Hermetic 
Medium Power MBl13 50 13.8 ::!:14 or 28_ 1750 14 
Low Profile MB114 50 28 ±14 or 28. 1750 14 
Encapsulated PliB116 50 13.8 ±35 or 70_ 700 35 

MBI1B 50 28 ±35 or 70_ 700 35 
HIgh Voltage MB035 125 13.6 ±250 or 500_ 250 250 
High Power M8034 125 28 ±250 or 500_ 250 250 
Hermetic 
'Full wave and CT loads may be Simultaneously drawn, but for con 
tinuous duty, total V.A. output should not be exceeded. 

-For positive and negative voltage supply as utilized in op-amp and 
similar circuitry. 

IMMEDIATE DELIVERY FROM STOCKING DISTRIBUTORS 
* Quantity pricing schedule is as follows: 10-49 less 10%, SO-99 less 

MA 

-----
20 
20 

2000 
2000 

ISS 

3500 
3500 
1400 
1400 
420 
420 . 

(approx.) W H MD MW tion 
400 tt'Aa 1'¥16 27h2 1% Open Frame 
400 I I 1% 11k - MIL-AG 

50-3Kt % % % - - Open Frame 
400 Jl'A6 1'¥1s .7h. 1% - Open Frame 
800 11],16 "¥l6 '%2 1% - Open Frame 

3.5K 1''Aa 'o/ts '%2 1% - Ooen Frame 
6K I'A D x % H .140CI. Hole Toroidal 
6K 1'4 D x 0/. H - .140 CI. Hole Toroidal 

20K 1~8 :~::- :::g g::~I~ Toroidal 
20K Toroidal 

800 2ij1,6 2'>1. 31k 1'],16 1%6 MIL-FA 

2.5K 21k D x I'A H .170 CI. Hole Joroldal 
25K 2111 D x I'A H - .170 CI. Hole Toroidal 
2.5K 21k D x Jl4 H - .170 CI. Hole Toroidal 
2.SK 2',1. D x 1'4 H ~ .170 CI. Hole Toroidal 
800 2% 2% 3''¥I6 2',1. 1% MIL GA 
800 2% 2% . 31%6 2% 1% MIL-GA 

.. "Based on approxImately 1 volt drop per reclof,er . 
tFrequency depends on load and bIas conditions. 

No. 
L g 
L 
L 
L 
V 
V 

V 
V 

P 

V 
V 
V 
V 
P 
P 

"'MaOSO, MaOS1, MB073, MB074 are· blocking oscillator types. 

Oz. 
1.25 
2.4 

.1 
1.25 
1.25 
1.25 
1.1 
1.1 

1.1 
1.1 

l'A lb •. 

6 
6 
6 
6 

2Y.IDS. 
2'4lbs. 

16%%, 100-249 less 33'13%. Contact factory for prices over 249. 

eem/1971 See YELLDW SECTION for Local Offices, Phones 

Net 
Each 
1·9* 

$7.35 
13.50 

5.25 
6.30 
B.4O 
7.BO 

21.30 
21.30 

IB.90 
IB.45 

32.10 

2B.50 
27.75 
2B.50 
27.75 
34.20 
34.20 
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Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 

MICROTRAN MINIATURIZED INDUSTRIAL & MIL 
TOROIDAL INDUCTORS 

145 E. MINEOLA AVE; - VALLEY STREAM, N.Y. 11582- PHONE: (516) 561-6050 - TWX: 510-225-8412 

ULTRA-MINIATURE TOROIDAL INDUCTORS-QE-M SERIES 
Affords new application oportunities in high density' packaging. Ultra ininiaturized with low height 
design. Exceptionally high "Q" and wide frequency range. Available on special order with ±1 % 
inductance tolerance. Frequency range of QEL Series 1 to 300 kHz; QEM, 3 to 500 kHz. Accuracy, 
±2%. Molded in epoxy resin with .020" x 2" gold-plated nickel alloy leads. Size, .450" dia. x .285". 

QEL-M SERIES QEM-M SERIES 
Typ. DC ~p. Net Ea., Typ. DC T¥p. Net Ea., 

Induc- Microtran Res., Dlst. Lots of Microtran Res., Dlst. Lots of 
tance No. Ohms Cap., pF 1-9* No. Ohms Cap., pF 1-9* 

,5mM - - - - QEM05-M 2.1 20 $B.40 
ImH QEL1-M 2.1 25 $7.95 QEM1-M 3.8 30 8.40 . 
2mH QEL2-M 3.6 30 7.95 QEM2-M 6.2 35 B.40 
5mH QEL5-M 7.3 35 B.40 QEM5-M 15.9 45 8.B5 

10mH QEL10·M 15.8 45 B.55 QEM10-M 19 50 9.00 
15mH QEL15-M 20 45 
25mH QEL25-M 32 50 
50mH QEL50-M 69 50 

100mH QEL100-M 185 70 

B.70 QEM15-M 42 
9.00 QEM25-M 88 
9.15 QEM50-M 193 
9.60 

55 9.15 
60 9.4S 
70 9.75 

QI-Mt_QK-M, QI-H, QK-H 2 studs 
QPL-Mt QTL-M QPL-H, QTL-H 

MOlded 4 studS Hermetic - - - -
MICRO·MINIATURE TOROIDAL INDUCTORS-QG SERIES 

Frequency range of QGL Series, to 20 kHz; QGM Series, 2 to 100 kHz. downward for plug-in printed circuit use. Size, %" 'dia. x %". QGH: Her-
Accuracy, ±2%. QG·F: Open frame, microcrystalline wax dipped with 4" metically sealed on special order only ($12.50 setup charge in Lots of 
#28 plastic leads. Size, %" dia. x %2". QG-M: Molded in high temperature 1-49). Size 1'A6" dia. x 1%2", QG·RC: Hermetic crystal can. Special order 
epoxy resin with .020" x 2" gold plated nickel alloy leads. Leads may De bent only; prices setup charge same as QG-H Series. Size, 2%2" x 11h2" X 4%4". 

. . QGL SERIES 

Microtrar 
Typ. DC ' Typ. Net Each, 

Induc· Res., Dist. Lots of 1·9* 
No.t tance Ohms Cap., pF -F ·H ·M 

Typ. DC T¥p. Net Each. 
Microtran Induc- Res., Dlst. , Lots of 1·9* 

No·t tance Ohms Cap., pF ·F :H ·M 
QGL5- 5mH 2.5 30 $4.35 $7.50 $6.90 
QGL10· 10mH 5 33 4.35 7.50 6.90 
QGL15- 15mH 8 34 4.50 7.65 7.05 
QGL30· 30mH 17 37 4.65 7.BO 7.20 
QGL50· ' 50mH 28 40 4.80 7.95 7.35 

QGL100· 100mH 50 42 $4.95 $B.40 $7.50 
QGL250- 250mH 130 46 5.10 8.40 7.65 
QGL500· 500mH 290 48 5.85 9.15 9.30 
QGL1000· 1.0H 530 51 6.75 9.60 9.90 
QGL1500- 1.5 H 825 53 6.90 10.20 10.35 

~~~r-~~~~~,-~~~~~~~~Q~G~MSER~IE~S~~~~~~~~~~ __ ~~~~~~_ 
QGM1- $7.35 QGM15- $7.80 
QGM2- 7.35 QGM25. 7.95 
QGM5- 7.50 QGM50· 8.10 
QGM10- . 7.65 QGM100. 8.85 

SUBMINIATURE TOROIDAL INDUCTORS - QIL SERIES 
Frequency range to 20 kHz; accuracy, ±2%. QIL-M: Molded in high 
temperature epoxy with silver plated turret lugs. Size, 1%6" dia. x %". 
QIL·H: Hermetically sealed in metal case with Teflon® terminals. Size. 

l'As" x lh" x 1%2".QIL.F: Open frame. Microcrystalline wax dipped with 
4" #28 plastic leads. Size, 1" dla. x 1%2". 

®Registerecl DuPont Trademark 

QIL3- 3mH .73 36 $4.20 $7.35 $7.05 
QIL5- 5mH' 1.1 38 4.20 7.35 7.05 
QIL10· 10mH 2.1 40 4.20 7.35 7.05 

QIL150- 150mH 34 50 $4.65 $8.40 $7.80 
QIL250- 250mH 55 53 4.80 8.85 7.95 
QIL500- 500mH 95 55 5.10 9.15 8.10 

QIL15- 15mH 3.3 42 4.20 7.35 7.20 
QIL25- 25mH 5.3 45 4.35 7.80 7.20 
QIL50· 50mH 11 47 4.35 7.80 7.35 
QIL100- l00mH 22 49 4.50 8.25 7.65 

QIL1000· 1.0H 210 57 5.40 9.75 8.55 
QIL1500· 1.5 H 335 59 6.15 10.20 9.60 
QIL2500· 2.5H 550 61 7.05 11.55 11.10 

MINIATURE TOROIDAL INDUCTORS - QK SERIES 
Frequency rang!, of QKL Series, to 10 kHz; QKM Series,S to 50 kHz. Size, 11%2" x 2%2" X 14%4". QK.M: Molded in high temperature epoxy 
Accuracy, ±2%. QK·F: Open frame, microcrystalline wax dipped; 4" #28 resin; silver plated turret lugs. Size, 1%" dia. x %,"; #8 clearance hole. 
plastic leads. Size, lJA" dia. x %". QK·H: Hermetic with Teflon terininals. 

. QKL SERIES 
QKL5- 5mH .62 60 $4.35 $7.65 $6.90 
QKL10- 10mH 1.1 66 4.50 7.80 6.90 
QKL15- 15mH 1.7 68 4.80 7.95 6.90 
QKL25- 25mH 2.8 72 4.95 8.10 7.05 

QKL250· 250mH 28 87 $5.25 $9.45 $7.80 
QKL500- 500mH 63 91 5.40 9.75 7.95 
QKL1000- 1.0 H 110 96 5.55 10.20 8.40 
QKL1500- 1.5 H 175 98 5.70 10.65 8.55 

QKL50- 50mH 6 76 4.95 8.40 7.05 
QKL-100· 100mH 11 81 5.10 9.00 7.50 

QKL2500· 2.5H 275 103 6.30 10.95 8.70 
QKL500o- 5H 645 106 7.05 12.00 9.60 

QKL150- 150mH .17 83 5.25 9.15 7.65 QKL10,OOO- 10H 1175 112 7.80 13.35 10.95 

QKM SERIES 
QKM2- 2mH .45 52 $5.10 $8.70 $7.50 
QKMS"- 5mH 1.1 58 5.25 8.85 7.50 

QKM100· 100mH 25 79 $5.70 $9.45 $8.10 
QKM250- 250mH 65 87 5.85 9.75 8.40 

QKM10- 10mH 2.5 62 5.25 9.00 7.65 QKM500- 500mH 115 92 6.15 10.05 8.70 
QKM25- 25mH 6.5 70 5.40 9.30 7.80 QKM1000· 1.0 H 250 97 6.45 11.10 9.90 
QKM50· 50mH 11 74 5.55 9.45 7.95 

HIGH·Q TOROIDAL INDUCTORS - QPL SERIES 
Frequency range to 10 kHz; accuracy, ±2%. QPL·F: Open frame, microcrys
talline wax dipped; 4" #24 leads. Size, 11%6" dia. x %". QPL·H: Hermetically 

sealed with Teflon terminals. Size, 11%6" X 1'A6" X 2%2". QPL·M: Molded in 
high temperature epoxy resin; silver plated turret lugs. Size, 2" dia. x 1". 

QPL25- 25mH 1.5 100 $6.90 $12.75 $9.90 
QPLSO· 50mH 2.5 105 7.05 12.90 10.05 

QPL2500· 2.5H 150 133 $8.70 $15.30 $12.15 
QPL5000- 5.0H 350 138 9.45 16.20 12.90 

QPL100· 100mH 6 110 7.20 13.20 10.20 QPL7500, 7.5H 525 140 10.05 17;55 13.65 
QPL250- 250mH 15 115 7.35 13.35 10.50 
QPL500· 500mH 25 120 7.50 13.50 10.80 
QPL1000- 1.0H 60 125 7.80 13.95 11.25 
QPL1500· 1.5 H 90 130 8.10 14.55 11.55 

QPL10,OOO 10H 600 142 11.10 18.45 14.85 
QPL15,OOO- 15H 900 146 12.00 19.80 15.60 
QPL25,OOO· 25H 1500 150 13.05 21.60 17.40 

I:IIGH-Q TOROIDAL INDUCTORS - QTL SERIES 
Frequency range to 15 kHz; accuracy, ±2%. QTL-F: Open frame, micro- Teflon terininals. Size, 21J16" x 1%6" X 21%6". QTL·M: Molded in epoxy 
crystalline wax dipped; 4" #24 leads. Size, 2%6" dia. xl". QTL-H: Hermetic, resin. Size, 2%" dia. x 1%". 

QTL25- 25mH 0.85 127 $11.85 $13.50 $14.55 
QTL50· 50mH 1.5 136 12.00 13;65 14.70 
QTL1GO· 100mH 2.8 144 12.45 13.95 15.00 

QTL1500- 1.5 H 40 177 $13.65 $15.45 $16.35 
QTL2500· 2.5H 70 184 14.40 16.05 17.10 
QTL5000· 5H 140 192 14.40 16.65 17.25 

QTL150· 150mH 3.9 149 12.90 14.25 15.75 
QTL250- 250mH 7 156 13.20 14.55 16.05 
QTL500· 500mH 15 164 13.50 14.85 16.05 
QTL1000· 1.0H 27 173 13.50 15.15 13.95 

QTL10,OOO- 10H 270 200 15.75 17.25 18.60 
QTL15,OOO· ISH 430 205 16.80 18.30 19.80 
QTL25,OOO 25H 850 212 18:00 19.50 21.15 
QTL50,OOO· 50H 1500 221 25.20 26.40 27.75 

IMMEDIATE DELIVERY FROM STOCKING DISTRIBUTORS t ORDER BY COMPLETE MICTROTRAN NO. (QGL5-F) 

* Quantity pricing schedule is as follows: 10·49 less 10%, 50·99 less 16%%, 100-249 less 33113%. Contact factory for prices oyer 249. 
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SEC. 5600 • TRANSFORMERS 

MICROTRAN HERMETIC POWER TRANSFORMERS 
AND INDUCTORS [llJ 

145 E. MINEOLA AVE .• VALLEY STREAM, N.Y. 11582 • PHONE: (516) 561-6050 • TWX: 510-225-8412 

POWER SUPPLY TRANSFORMERS (FIG. P) 60 Hz TYPE 

For silicon rectifier circuitry and filament applications. Hermetically sealed. 
Primary, 105/115/125 Y. Output voltage given for resistive or inductive 
loads, based on approx. I y. drop per rectifier. MIL Type TF4RXOI
(add MIL Case Type from table) per MIL-T-27B. 

Micro. 
No. 

MB042 

Secondary 
rms 

VAC Amps 

6.3CT .6 

Rect. Cir. Size, Inches MIL Net 
VDC" VDCt W. x D. x H. Case 1·9* 

1.9 3.S 1% xl% x2% AJ $14.70 
400 Hz TYPE 

Secondary 
Micro. rms Rect;~ir. Size, Inches MIL Net 

No. VAC Amps VDC" DCt W. x D. x H. Case 1·~ 

MB063*. 2.85 .045 1.5§ 
2.85 .045 

3 1%6 dia. x 1V16 yy $10.50 

MB0641 6.3CT .6 1.9 3.8 1%6 x1o/to xl% AH 11.55 
MB075 • 6.3 CT .3 1.9 3.8 1%6 dia. xliII.. yy 9.75 
MB076 12.6 CT .3 4.7 9.4 1%6 XI%6 xl% AH 11.70 
MB039 12.6 .8 10.5§ 21§ 1% xl% x2% AJ 19.65 

12.6 CT .8 
MB077 12.6 2 1O.5§ 21§ 2¥t6 x2%. x31Al FA 27.75 

12.6 CT 2 
MB03B 12.6 .3 16§ 32§ 1% xl% x2% AJ 1B.60 

12.6 .3 
12.6 .3 

MS01S 18.5 CT 1 7.4 14.S l~sXl1%6X2% EA 1S.00 
MB019 IS.5 CT 3 7.4 14.S 2116 x2%o x31,1; FA 23.55 
MB065 26CT 1.5 10.S 21.6 11'Y16XI uYlGx2% EA 23.~5 
MB066 26CT 3 10.7 21.5 2¥t6 X2%6 x31,1; FA 31.50 
MB079 26CT 4 IO.S 21.6 2% x31/'0 x41,4 HA 31.50 
MB067 30CT 1.5 12.5 25 2¥t6 X2o/16 x2% FB 24.15 
MB020 35 CT 3 14.5 29 2% x2% X3VY16 GA 2B.50 
MB06B 40CT .2 17 34 1% xl% x2% AJ 15.15 
MB041 * 50CT .25 21.5 43 1%6 XI%6 xl% AH 11.10 
MBOBO 50CT .2 21.5 43 1% xl% x2% AJ 14.B5 
MB0691" 60CT .003 26 52 1%6 dia. x 1111.6 yy 9.75 
MB070 65CT .170 2S.4 56.S 1%. Xl%6 xl% AH 14.B5 
MBOB1 • 65CT .030 2S.4 56.S 1%6 dia. x 1¥t6 yy 9.75 
MB021 70CT I 30 60 2111.6 X2%6 x31,1; FA 27.75 
MB071 SOCT .90 35 70 2111.6 X2%6 x31Al FA 24.15 

MB043 6.3 CT 2 1.9 3.S 2¥t6 X2'Y'!6 x21h FB 17.40 
MBOB6 6.3CT 6 1.9 3.S 2% X2'Y4 x31%6 GA 21.60 
MBOB7 12~6 CT 3 4.7 9.4 2% x2% x31%6 GA 21.60 
MB044 12.6 2 10.5§ 21§ 3l!J.6 X3o/,. x3'A; JB 25.65 

12.6 CT 2 
MB022 IS.5 CT 3 7.4 14.8 3¥t. X3!YJ.6 x3'A; JB 2B.05 
MBOBB 26CT 2.5 IO.S 21.6 2% x31Ao x414 HA 24.15 
MB152 28CT .15 11.7 23.4 1% xl% x2% AJ 15.30 
MB045 28CT .6 11.7 23.4 2l!J.6 x2%. x3 1Al FA 21.15 
MB055 30·CT 2.5 12.5 25 3l!J.6 X3o/16 x4% JA 27.60 
MB023 35CT 3 14.5 29 3% x3~.X51,4 KA 30.00 
MBOB9 40CT .1 17 34 1% xl x2% AJ 13.BO 
MB090 40CT .3 17 34 11'Y16XI1%6X2:y,. EA 19.BO 
M8091 40CT .75 17 34 2% x2% x21%6 GB 21.15 
MB046 49CT 2.5 21 42 31¥t6X4%. X5%6 LA 33.00 
M8024 70CT 1 30 60 3l!J.6 x31YJ.6 x4% JA 26.85 
M80S6 SOCT .6 35 70 2% x3l!J.6 x411l HA 22.20 

"Full-wave CT. tFull-wave brodge. §Seroes. 

60 Hz ISOLATION/POWER TRANSFORMERS (fiG. P) 
Electrostatic shielding. Center tap pe.rmits use in either FW bridge or 
FW CT circuit. MIL Type TF4XOI-. 

Micro. Input out~ut rms Size, Inches MIL Net Ea., 
No. Volts Vo ts Amps VA W.x D.x H. Case 1-9* 

M8094 115 115 CT .00S5 1 1%6 x1%6 xl% AH $14.10 
M809S 115 115 CT .03 3.5 11%6xl1%6X2% EA 28.50 

12.6CT .25 3.15 
12.6 .25 3.15 

M8151 115 115CT .13 15 2l!J.6 X2%6 x3 'AI FA 23.40 
M8096" 115 115 CT .35 40 2% x2% x31o/J.s GA· 22.20 

I1S 115 CT .9 100 KA 35.10 
'Full-wave CT. tFull-wave brodge. tPromary 115 V only. §Seroes .• Flg. K. 

M8078" 3% x31%6x51,4 
"Primary 105/115/125 V. 

STANDARD MIL-T·27B 
CASE SIZES 

Case symbol YY - all metal cases not in
cluded below or with non-standard mounting 
centers. Case symbol ZZ - open type and 
encapsulated units. In tabulation at right, 
• indicates not in conformance with MIL-T-
27B; t indicates two studs in a diagonal. 

Case 
Type 

AF 
AG 
AH 
AJ 
EA 
lOB 
FA 
FB 
GA 

V: 
JB 
KA 
LA 
NB 
OA 

Size, Inches Mtg. Ce 
W. x L. x H. MIL 

% x % xl1Al 1%6" 
1 x 1 x 1% 11;1;" 
1%6 x 1%6 x 1% l1,4t 
1% x 1% x2~ 1%6 
11%6 X 11%6x2 ~ 1% 
1~6 x I~" X 2711.6 1% 
2"X216X3~ 11l!J.6 
21!J." x 20/," X 21 11l!J." 
2% x2% x31%6 21Al 
2~ x3l!J.6 x41,4 21%4 
3 6 X 3%6 x4% 2% 
3~6 x 3%6 x 3Jl 2% 
3 x 310/16 X 5 ~ 3 
31l!J.6 x 4%6 X 5%6 . 3%6 
4%6 x 5l!J.6 x 5112 4l!J.6 
41h xS% x6% 3% 

ters, In. Stud 
MW TYpe F 

4-40 x~ 
6-32 x 
6-32x% 

1%6 6-32 x % 
1% 6-32 x % 
11,4 6-32 x% 
17ft6 6-32 x % 
17ft" 6-32x~ 
1% 6-32 x 

nrl4 
8-32 x tt 
S-32 x 

21Al S-32 x % 
27ft6 10-32 X Y2 
21111.8 10-32 x % 
35'16 \4-20 x % 
3 \4x20 x% 

IMMEDIATE DELIVERY OF CATALOG ITEMS FROIYI STOCKING DISTRIBUTORS 

SEND 
FOR 

CATALOG 

MODIFIED CATALOG ITEMS are available on special order with revisions of electrical and 
mechanical specifications. Please contact fa~tory. 

CUSTOM TRANSFORMERS - DESIGNS TO MEET YOUR NEEDS! 
Call our design staff to assist you in all aspects of ~pplication and specification. Extensive design 
files and large specialized material stocks enable our prototype division to render rapid service. 

PRECISION HI-FI ACCESSORIES 
STEREO CENTER CHANNEL TAPE HEAD DEMAGNETIZER Model HO-40M . ~ELEPHONE PICK-UP COIL 

OUTPUT MATCHING TRANSFORMER Removes permanent magnetism, protects tape from .~... ...... ... For recorder or direct feed into am-. . .. .. plifier - Use as probe for locating 
FOR MONAURAL EXTENSION SPEAKERS erasure, minimizes noise and distortion, reduces . '. hum. Equalized pick-up level. 

Designed for the Audiophile who hum of tape head. Extended pole piece . • Universal design with phone plug 
wishes to convert a stereo system designed for easy access. '\. Black finish with 68" cable 
to Monaural or wishes to modify or .~\ • Size: %"D x 2112"L. wgt: 1'12 oz. 
enlarge hisSlereo system. Permits User net $7 .49 <"~=..... }. • Model HP·61 - User net $&.15 
"hole-in·the·middle" fill in with , .. 

HM-90 

channel speaker. Matches impe· 
dance, polarity and power level. 30 

watts. Response 40 to 20,000 cps. 

User net $10.95 

HUM·BUCKING TELEPHONE PICK-UP COIL 
Hum free transcription, no can· 
nection to phone. Perfect for high 
impedance tape recorders and dic

tating machines. Rugged construction 
of high impact plastic. 

User net $6.95 

MAGNETIC TAPE ERASER Model HD·15 
A compact bulk tape demagne
tizer. Erases recorded signals 
and noise instantly, when passed 
over tapes of sound film without 
rewinding. Removes background 
noise below level of new tapes 
or film. Universal unit for any 
size reel. 1/4" and 1f2". 
Erases cassettes, cartridges. 

User net $12.95 

HEAVY DUTY MAGNETIC TAPE ERASER 
Epoxy .. , •. _ •• , ....... _ •• 
Develops 
magnetic Erases 
without rewinding. Noise 
reduced below standard demag· 
netizers. Restores tape up to '12" 
to like new condition. 117V AC-S 
Amps. 
Size: 7"L x 31f2"W x 3'14"H. 
Weight: 9 Ibs. 
Adapter hub for 101/2 reels 
Model HD-11·AO 
A MUST FOR STEREO RECORDING. 

User net $3.15 

~:3!1 f~~_~~s~ette erasure. User net $31.00 

MICROTRAN CO., INC. 
MAIN OFFICE. 145 E. MINEOLA AVE., VALLEY STREAM, N.Y. 11582 • (516) 561-6050 • TWX: 510-225-8412 
EXPORT DEPT. • P.O. BO)< 236, VALLEY STREAM, N.Y. 11582 • CABLE: MICROTRAN, LYNBROOK, N.Y. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2963 
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MAGNETIC WINDINGS COMPANY 

CONSTANT -VOLTAGE 
control and po""er 
TRANSFORMERS 

CONSTANT VOLTAGE-Sinusoidal and normal 
harmonic type regulated for both line and 
load variations. 

TERMINAL BOARD TYPE - Open type Mils 
with solder lugs, quick-connect or threaded 
type terminations. -

OPEN FRAME TYPE WITH CHANNEL OR "L" 
BRACKET-Mounting with leads or terminals 
to your requirements. 

CONTROL TRANSFORMERS - For motor and 
industrial control, from 10 VA thru 3 KVA, 
from 24 volts thru 600 volts. 

END-BELL TYPE - Enclosed type, both hori
.lontal and vertical mount with flexible in
sulated leads. 

Commercial industrial, and MIL-T-27C transformers, 
powers, outputs, inputs, high voltage, drivers, and 
chokes. Available in, multiple and bobbin wound. 
Heat conductive impregnants to reduce size are 
available. 

custom engineering 
to meet your specifications 

Quick response is a major benefit when specifying 
Magnetic Windings' products. For custom applica
tions our experienced staff can submit definite pro-· 
posals and quotations in a matter of days after 
receipt of customer's specifications. Following ac
ceptance, prototypes can be available for evaluation 
within 2 weeks and· production quantities can be 
corning off the production line within 4 weeks after 
approval. Magnetic's engineers offer a unique blend-

. lng of practical experience and theory to assure you 
optimum performance and reliability at the lowest 
possible cost; and, as new products and techniques 
are developed, we stand ready to offer knowledge 
and~perience of our first thirty-five (35) years. 

MAGNETIC WINDINGS COMPANY 
A STERLING ELECTRONICS COMPANY 

2711 FREEMANSBURG AVENUE, EASTON, PENNSYLVANIA 18042 TELEPHONE: (215) 253-2751 

SEE YELLOW PAGES FOR LOCAL OFFICES, PHONES 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



NEW MINIATURE 
TYPE MeV·1 

SEC. 5600 • TRANSFORMERS 

STYLE E-ENCLOSED 
w. end bells & wire 

leads, external capa.citor 

CONSTANT VOLTAGE TRANSFORMERS:~' 
" r'" 

STATIC-MAGNETIC VOLTAGE REGULATING TRANSFORMERS 
NORMAL HARMONIC TYPES 

• Output capacity from 0.5 to 3,000 VA 
• Instantaneous, continuous voltage regulation 
• No tubes or manual adjustments 
iii Ratings made to order at low cost 
• Compact, single·unit design 
• Low·cost open types for component applications 
• Heavy·duty, enclosed types for accessory uses 
• Single or multiple secondaries 

NTC constant voltage transformers maintain output 
voltages within one percent with input voltage fluctuations 
up to 15 percent; Regulation is instantaneous, continuous 
and completely automatic. Operating on principles of ferro· 
resonance, the transformers have no tubes, moving parts or 
separate saturable reactors. 

Most important, the design of NTC constant voltage 
transformers enables their outputs to be made exactly to 

your specifications - and at decidedly low cost even in 
small quantities. With only a few basic lamination configu. 
rations and windings, virtually any output voltage/current 
combination can be obtained. Since the transformers are 
designed to your specific requirements they often eliminate 
costly circuitry and expensive components. 

POWER 
SUPPLIES, 
too ... 

Neshaminy's engineering skills are at your service for 
the design and quantity production of complete, regu· 
lated power supplies in any capacity and rating. Let us 
discuss your next requirement. 

Net Regulated I n put Voltage 
User Output Range VA 

Model Price Voltage (60 cycles) Output 

MCV·l $ 14.10 5 or 118 95·130 0.6 

CV7.5-E 13.00 6.3 or 118 95-130 7.5 '. 
CV7.S-C 16.00 6.3 or 118 95·130 7.5 

CVI5-E 14.00 6.3 or 118 95-130 15 
CVI5-C 17.50 6.3 or 118 95-130 15 

CV30-E 16.75 6.3 or 118 95-130 30 
CV30-C 21.00 6.3 or 118 95-130 30 

CV60-E 20.25 6.3 or 118 95-130 60 
CV60-C 25.00 6.3 or 118 95-130 60 

CV120-0 27.80 6.3 or 118 95-130 120 
CV120--C 33.50 6.3 or 118 95·130 120 

CV150-0 35.00 6.3 or 118 95-130 150 
CV150-C 42.00 6.3 or 118 95-130 150 

CV250-0 44.00 118 95-130 or 190-260 250 
CV25O-C 51.00 118 95-130 or 190-260 250 

CV500-0 71.00 118 95-130 or 190-260 SOO 
CVSOO-C 78.50 118 9S-130 or 190-260 SOO 

CVI000-O 115.00 118 95-130 or 190-260 1000 
CV1000-C 130.00 118 95-130 or 190-260 1000 

Approx. Overall 
Nominal Dimensions, 
Mounting Inches 
Ce·nters A B C 

1~. x 1~. I,%,. dia. x 2K, 

2%x 1\1. 2\12 X 4 XZ¥4 
3 x 1% 4% x 37/. X Z¥4 

2%x 1\12 27/. x 4 x 2"14 
·3 x2 5 x 37/8 X 23/4 

2% x 2\14 3%x 4 x 2"14 
3 x 23/4 5"14 X 37/8 X 2"14 

2% x 3\18 4\12 X 4 X2"14 
3 x 35/s 6% x 37/. x 2"14 

2~, x 5~. 4 X 57/8 X 5"14 
4% x 61/8 9% x 7}f, x 6 

.2U, x 59i'. 4 X 57/8 X 5"14 
4% x 6\1. 9%x7K,x6 

2'}f,x ~. 4% x 57/8 x 5"14 
4% x 6\1. 9"14 x 7Jf. x 6 

3'U,x S~. 5% X 57/8 x 5"14 
4% x 6\18 11 x 7K, x 6 

5~. x 6'}f, 8% x 5~8 x 5"14 
4"14 x 6\18 147/8x 7K. x 6 

Approx. 
NetWt., 

Ibs. 

60z 

3 
4 

4 
'5 

6 
7 

8 
9 

12 
14 

14 
16 

24 
27 

35 
38 

52 
56 , 

Style 

~ 

E 
C 

E 
C 

E 
C 

E 
C 

0 
C 

0 
C 

0 
C 

0 
C 

0 
C 

TYPICAL STANDARD MODELS 
1% output regulation. Closer reg
ulation to order. Output contains 
approx 14% total rms harmonic 
content. SPECIAL MODELS can 
be made quickly to exact require
ments in any step-up or step
down ratio of voltage to current 
within the desired VA rating and 
with single or multiple second
aries, with or without centertaps. 
CV models also available for 50 
cycles, and MCV models for 50 
or 400 cycles. 

NOTES 

1. Cord/Receptacle kits, similar 
to that shown in illustration are 

fri~~~~I; °o"f a\11 ~C~t2'leotit~n~t 
rating. 

2. Specify required input voltage 
range on CV transformers from 
250 to 1000 VA. 

3. To specify output voltage 
required (6.3 or l1B VACl add 
voltage to model number 
(Example - 15 VA cased trans
former with 11B VAC output 
would be model #CVl5-11Bl. 
4. "C" style units have built-in 
capaCitors. Styles "E" and "0" 
have external capaCitors. 

::rn~ :~o~:: ~:::~~~o~~nts N ESHAMINY TRANSFORMER COMPANY Furlong, Pa. 18925 
(215) 794·7411 

NTC is a division of the Neshaminy Electronic Corporation 

Prices and specifications subject to change without notice 

eem/1971 See YELLOW SECTION' for Local Offices, Phones 2965 



Heating transformers for resistance 
and Induction furnaces. All types. Up 
to 1200 KVA. 

Chokes, linear' and swinging. 0.1 mil
lihenry to 10 henry. 

Rectifying transformers and supplies, 
1, 2 or 3 phase. 1 to 3,000 amperes, 
up to 500 KVA. 

High impedance type transformers, 
from 50 VA to 50 KVA and up to 
10,000 volts. 

Solid State SCR Power Controllers. 

eem/1971 



SEC. 5600 • TRANSFORMERS 

N~ NORTH HILLS • WIDEBAND TRANSFORMERS AND HYBRIDS 
UNBALANCED TO BALANCED TRANSFORMERS 

Balanced secondaries center-tapped and dc-isolated from primaries. 
Power ratings: 1 watt cont., 5, 10, 25, 100 watt versions available. 
Mid-band insertion loss less than 0.5 dB. Bandwidth defined at low 
frequency end by 3 dB drop from mid-band response', at high end by 
max. VSWR of 1.3. . 

RADIO FREQUENCY SERIES 
Response down to 100 kHz. Available in BA, BB, HB cases. 

,<·t;:;·",,";., Bandwidth 
,,~e;~~i Un~/Ban!l) MHz 

", 

Type~I/.' .i!,n~/Bal (II) 
0001 50:50 .1·125 1000 75:50 
0101 50:75 .1-125 1100 75:75 
0200 50:90 .1-125 1300 75:100 
0300 50:100 .1-100 1302 75:124 
0307 50:124 .1-100 1400 75:150. 
0400 50:150 .1-100 1500 75:200 
0500 50:200 .1-100 ,1501 75:300 
0501 50:300 .1-100 1600 75:450 
0600 50:450 .1-65 1700 75:600 
0700 50:600 .1-65 1800 75:800 
0800 50:800 .1-60 lS00 75:1200 
0900 50:1200 .1-30 1906 75:1850 

MEDIUM FREQUENCY SERIES 
Response down to 10 kHz. Available in BA, BB cases. 

. 
:'··;~~,~nt.: r,~~'~:: Bandwidth 

Type No; , U~~l.~~!m· MHz 
" " 

TYPeN~ .u~)~al·t~) 
0010 50:50 .01-80 1001 75:50 
0111 50:75 .01-80 1112 75:75 
0202 50:90 .01-60 1310 75:100 
0301 50:100 .01-60 1311 75:124 
0302 50:124 .01-60 1405 75:150 
0401 50:150 .01-60 1513 75:200 
0520 50:200 .01-60 1514 75:300 
0521 50:300 .01-50 1601 75:450 
0602 50:450 .01-40 1707 75:600 
0703 50:600 .01-30 1801 75:800 
0801 50:800 .01-25 lS05 75:1200 
OS02 50:1200 .01-15 1901 75:1850 

VIDEO SERIES 
Response down to 1 kHz. Available in LA, LB cases. 

" 

JypeNo: Unb/Biil(!J) 

0009 50:50 .001-25 1301 75:124 
0311 50:100 .001-20 1312 75:135 

,0306 50:124 .001-20 1502 75:300 
0303 50:135 .001-1S 1704 75:600 
0511 50:200 .001-15 1902 75:1200 
0517 50:300 .001-12 1903 75:1850 
1102 75:75 .001-25 2300 90:124 

EXTENDED VIDEO SERIES 
Response down to 20 Hz. Available in LA, LB cases. 

1111 
1307 
130S' 
1706 

75:75 
75:110 
75:124 
75:600 

20 Hz- 6 MHz 
20 Hz- 6 MHz 
20 Hz-10 MHz 
20 Hz- 5 MHz 

OVERALL DIMENSIONS !INCHES) 

BA 
BB 
HB 
LA 
LB 
PB 

2.3 
2.6 
0.9 
2.S 
3.2 
3.0 

1.3 
1.3 
0.9 
1.7 
1.7 
3.6 

1.2 
1.2 
0.7 
1.3 
1.3 
2.0 

'PB case only. 

HB 

BA, LA 

Bandwidth 
MHz 

.1-100 

.1-100 
.1-100 
.1-100 
.1-100 
.1-100 
.1-100 
.1-60 
.1-60 
.1-30 
.1-30 
.1-15 

• Bandwidth 
MHi 

.01-60 

.01-60 

.01-60 

.01-60 

.01-60 

.01-60 

.01-60 

.01-40 

.01-30 

.01'20 

.01-15 

.01-8 

Bandwidth 
;·MII%: • 

.001-20 

.001-lS 

.001-15 

.001-10 

.001-9 

.001-6 

.001-15 

Gases are solder-sealed steel cans with glass-to-metal hermetic seal 
terminals or, respectively, type BNC coax connectors. 

I kW Series in KA Case - 2 to 32 MHz 

Type No. Impedance Onb/Bal (n) 

0107 50:75 
0513 50:300 
0601 50:450 
0702 50:600 
110S 75:75 
1511 75:300 
1705 75:600 

ISOLATION TRANSFORMERS 

GROUND ISOLATION ,IN 750 COAXIAL VIDEO/DATA LINES 
1l09-PA: 750 Unb: 750 Unb. 
• 20 Hz to 7 MHz bandwidth. 
• Flat frequency, linear phase response. 
• Insulated BNG connectors. 
• 140 dB isolation at power frequencies. 

ISOLATION TRANSFORMERS FOR 50 & 750 COAXIAL SYSTEMS 

GG case, insulated BNG input and output connectors. 

Type No. 

0005 
1103 
0112 

Impedance 

50:50 
75:75 
50:75 

.001-20 

.001-20 
_001-20 

10 KV ISOLATION FOR PUBLIC UTILITY DATA TRANSMISSION 

6 kHz to 2.5 MHz bandwidths. Models matching. 

ULTRA·WIDE SERIES 

• 750 coax to 750 coax. 
• 750 coax to 1240 balanced line. 
• Two 750 coax inputs to 1240 balanced 

line in difference hybrid arrangement. 

Unbalanced to unbalanced transformers. BNC input and output 
connectors. Low VSWR. 0.1·300 MHz~ Available in JA case only. 

HYBRIDS 
Power Dividers and Adders. 2,4, and 8·Way. 

Phase Reversing 
Phase Reversing 
Impedance Adapter 

50 and 750 ports. 0.5 to 10, 1 to 50, 50 to 250 MHz bands. 
Low VSWR and insertion loss, minimum of 30 dB isolation. 
Tight amplitude and phase balance. 

See The RADIO-ELECTRONIC MASTER for NORTH HILLS 
high performance 'inductor series. 

PRECiSiON POWER SOURCES, AND SECTION 2200 FOR HIGH. PERFORMANCE SYSTEM MODULES 

GNot1h Hills 
~lectronics, INC 
eem/1971 

GLEN COVE. N. Y. "542 • 516671-5100 

See YELLOW SECTION for Local Offices, Phones 2967 



Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

EJ H MIT E has the answer in variable transformers 
Seven basic physical types meet most industrial requirements with long, main
tenance-free life. Excellent regulation at any point within rated load; free from 
wave-form distortion. Direct-reading 2-scale (1 per side) dial supplied; CCW also 
available. New space-saving low power types vn, VTD2 and VT3 have adjustable 
shaft independent of brush assembly, 3-way terminals, instantly replaceable brush 
contacts and improved heat dissipation. Mounting: Easily replace other brands: 
VT2LN, vn, VT02 and VT3 have %-32 thd. bushing; VTB and VT20, 4-hole bolt 
mount; VT4, 3-hole bolt mount convertible to 4-hole with adapter plate. Enclosed 
Types: Gray hammertorie-finish cases. Units with suffix B have exposed tinminai 
panel and. mounting base; E, fixed type for table or panel mounting; F, portable 
with cord,. outlet socket and fuse; G, deluxe portable with handle, circuit breaker 
and switch for overvoltage selection. Final suffix: V indicate- with voltmeter; YA, 
voltammeter; VW, volt/wattmeter; all come with handle except VTBNF series. 

SINGLE TRANSFORMERS 
Ohmite 

YTtt 120 1.3 0-120/132 
YT1N 120 1.5 0-120 
YT02t 120 2.0 0-120/132 
VTD2N 120 2.5 0-120 
VT2LN 40 5.0 0-40 
YT3t 120 3.0 0-120/132 
YT3N 120 3.3 0-120 

YT4 120 3.5 0-120/132 
VT4N 120 4.75 0-120 
YT4LN 40 12.0 0-40 
VTS 120 7.5 0-120/140 
VTBN 120 10.0 0-120 
VTSLN 40 22.0 0-40 
YTSH 240* 3.0 0-240/480 
VTBHN 240* 4.0 0-240 
YT20 120 20.0 0-120/140 
VT20N 120 25.0 0-120 
VT20H 240* 9.0 0-240/2BO 
VT20HN 240* 11.0 0-240 

.. 

Feature or 
Connection 

Low power, space saver 
Same, no overvoltage 
Low power, space saver 
Same, no overvoltage 
High amps, low volts 
Low power, space saver 
Same, no overvaltage 

BasiC, 3.5-amp model 
Same, no overvolta~e 
High amps, low vol s 
Basic, 7.5-amp model 
Same, no overvoltage 
High amps, low volts 
240 V input, 120 V tap 
Same, no overvoltage 
BaSIC 20-amp model 
Same, no overvoltage 
240 V input, 120 V tap 
Same, no overvoltage 

2q'. dia. x 1'~. d. 
2% dia. x l'~.d. 
2%dia.x2M.d. 
27/. dia. x2~.d. 
2'~. dia. x 2'18 d. 
2q'.dia.x2'~.d. 
2% dia. x2'~.d. 

4%.x 4% x 4'~. 
4%, x 40/4 x 4'~. 
4%,x4%x4'~. 
47/ex 55/ex5'Ji'. 
4q'. x 5% x 5'Ji'. 
4q'. x 5% x 5'Ji'. 
4q'. x 5% x 5'Ji'. 
4q'. x 5% x 5'Ji'. 
7'12X5%xBJi'. 
71/2 x 5% x SJi'. 
7'12 X 5% x SJi'. 
7'12.X 5% x BJi'. 

Net 
Each 

$12.50 
12.50 
12.00 
IUD 
14.00 
13.00 
13.00 

17.50 
17.50 
20.00 
23.00 
23.00 
25.50 
25.50 
25.50 
63.00 
63.00 
65.00 
65.00 

ENCLOSED, SINGLE-PHASE 60 HERTZ* (50 Hz for VT4E thru VT20HNFCI 
VT1Et 120 .S 0-120/132§ Fixed mounting 3% x 2'12 x 4'14 $20.00 
VT1NE 120 1.0 0-120 Fixed mounting 3% x 2'12 X 4'14 20.00 
YT1Ft 120 1.0 0-132 # Portable 3% X 2'12 X 4'14 23.00 
VT1NF 120 1.2 0-120 Portable 3% X 2'12 X 4'14 23.00 
VT02Et· 120 1.4 0-120/132§ Fixed mounting 3%x2'12x4'14 lB.50 
VT02NE 120 1.6 0-120 Fixed mounting 3% x 2'12 X 4'14 IS.50 
VT02Ft 120 1.75 0-132 # Portable 3%x 2'12 x 4'14 21.00 
VTD2NF 120 2.0 0-120 Portable 3% x 2'12 x 4'14 21.00 

VT4E 120 2.S 0-120/140§ Fixed mounting 4'12 x 4'12 X 6~. 24.00 
VT4NE 120 3.S 0-120 Fixed mounting 4'12 x 4'12 X 6~. 24.00 
VT4F 120 3.5 0-140 # Portable 4% x 4'12 x 6'14 26.00 
VT4NF 120 4.75 0-120 Portable 4% x 4'12 x 6'14 26.50 
YT4FC 120 3.5 0-140 # In/out grounded VT4F 4% X 4'12 X S'l4 30.50 
VT4NFC 120 4.75 0-120 In/out grounded VT4NF 4% x 4'12 x 6'14 30.50 
VTBE 120 6.0 0-120/14O§ Fixed mounting 53{.x5'14x73{. 30.00 
VTBNE 120 S.O 0-120 Fixed mounting 53{.X5'14X7~ 29.75 
VTBF 120 7.5 0-140# Portable 5'%, x 51/4 x 7 32.00 
VTBNF 120 10.0 0-120 Portable 5'%,x5'14x7% 32.00 
VTBFC 120 7.5 0-140 # I n/out grounded VTBF 5'%, x 5'14 x 7% 35.75 
VTBNFC 120 10.0 0-120 In/out grounded VTBNF 5'%, x 5'14 X 7% 35.75 
VTBG 120 6.0 0-120/140. Deluxe portable, handle 5~.'x5'14x7%- 35.75 
VTBGC 120 6.0 0-120/140. In/out grounded VTBG 53{.,x5'14X7%- 39.50 
VT20B 120 20.0 0-120/140 Basic case model 7%xBlfsx47/s 4 69.00 
VT20NB 120 25.0 0-120/140 No overvoltage 7% x 81/e x 4q's 4 69.00 
VT20E 120 20.0 0-120/140§ Fixed mounting 7'¥4 x 5'12 x 10'M. B6.00 
VT20NE 120 25.0 0-120 No overvoltage 7%x5'12x10'M. B6.00 
VT20FC 120 20.0 0-140 Portable B'I4 X 5'12 X 11'14 98.D0 
VT20NFC 120 25.0 0-120 Portable B'I4 x 5'12 X 111/4 96.00 
VT20GC 120 20.0 0-120/140. I n!out grounded 7%8x5'1zx 11'14- 110.00 
VT20HB 240* 9.0 0-24O/2S0 Basic Case model 7%xS'Isx4%4 73.00 
VT20HNB 240* 11.0 0-240 Same, no overvoltage 7% X 8'1s x 47/S 4 73.00 
YT20HE 240* 9.0 0-24O/2BO§ Fixed mounting 7% x 5'12 X 10'M. B8.00 
VT20HNE 240* 11.0 0-240 Same, no overvoltage 7% x 5'12 x 10'M. B8.00 
VT20HFC 240* 9.0 0-240/280 Portable B'I4x5'12x11'14 9B.00 
VT20HNFC 240* 11.0 0-240 Portable BIA x 5'12 x 11'14 98.00 

.. 
CASED WITH CORD, RECEPTACLE and MEtERS, SINGLE-PHASE, 50 HERTZ* 

VTBGCY 120 6.0 0-120/140. Voltmeter, grnd. conn. 7 x 5114 X 10'h_ f75.00 
VTBGCVA 120 6.0 0-120/140. Volt/ammeter, grounded 7 x 5lf4 x 10'h_ 12.00 
VTBGCVW 120 6.0 0-120/140. Volt/wattmeter, grnd. 7 x 5114 XlOV. _ 151.00 
VT&NFCV 120 10.0 0-120 Voltmeter, grnd. conn. 7% x 5114 x 10'h 70.50 
VT8NFCYA 120 10.0 0-120 Volt/ammeter, grounded 7% x 5114 x 10'1. 109.00 
VTBNFCVW 120 10.0 0-120 Volt/wattmeter, grnd. 7% X Sif4 x 10'h 146.00 
VT20GCV 120 20.0 0-120/140. Voltmeter, grnd. conn. Blf4x 5'h x 14. 15B.00 
VT20GCVA 120. 20.0 0-120/140 • Volt/ammeter, grounded BIf4x5'12x14_ 196.00 
VT20GCVW 120 20.0 0-120/140. Volt/wattmeter, grnd B'I4x5'hx14_ 2Bl.00 
VT20NFCV 120 25.0 0-120 Voltmeter, grnd. conn. B'I4 X 5'1. x 14_ 143.00 
VT20NFCYA 120 25.0 0-120 Volt/ammeter, grounded B'I4X 5V. x 14_ 180.00 
VT20NFCVW 120 25.0 0-120 Volt-wattmeter,grnd. B'I4 x 5'1. X 14_ 265.Q~ 

Other OptiDns: All types except VT2LN offer shafts, extendable from brush or base 
side; ganged versions have thru-shaft with same flexibility. Final suffix C types 
come with 3-cond. input and output with one grounded to case. UL Listing: Most 
single and tandem VT4, VTS and VT20 units for 120 volt operation ·are U/L Listed. 
Consult factory. 

MULTIPLE, IN·TANDEM TRANSFORMER ASSEMBLIES 
Ohmite 
Number 

SINGLE-PHASE, TWO-IN-TANDEM 

Feature Dr 
Connection 

Net 
Each 
1-4 

Normally wired for series connection; when so connected, load cannot be grounded. 
Standard CW dial 240/2S0 volts except VT02 tandems where 240/2li4 V dial is 
supplied; on VTBH-2, 4BO/560 volt dial is standard. Other dials available. 

60 HERTZ* (50 Hz for VT4N-2 to VT20HN-21 
VTI-2t 240 1.0 0-240/264 Uncased, series, conn. 2%x4%,x4'14 $39.00 
VT1N-2 240 1.2 0-240 Same, no overvoltage 2%X4~.X4'14 39.00 
VT02-2t 240 1.75 0-240/264 Uncased, series cohn. 27/e x 5%2 x 4'14 36.00 
VT02N-2 240 2.0 0-240 Same, no ove~voltage 2%x5%,x4'14 36.00 
VT3-2t 240 2.6 0-240/264 Uncased, series conn. 27/. x 6'%2 x 4'14 37.50 
VT3N-2 240 3.0 0-240 Same, no overvoltage 27/. x 6'%, x 4'14 37.50 
VT4-2 240 3.5 0-240/2BO Uncased, series conn. 4%,x7'~.x4'3{. 4!I.5D 

VT4N-2 240 4.75 0-240 Same, no overvoltage 4%,x7'3{.x4'3{. 4!I.50 
VTS-2 240 7.5 0-240/2BO Uncased, series conn. 4%x9M.X5'Ji'. 61.00 
VTBN-2 240 10.0 0-240 Same, no overvoltage 4%x9~.x5'Ji'. 61.00 
VTSH-2 4BO* 3.0 0-4BO/560 480 V input VTB-2 4%x9~.x5'Ji'. 66.00 
VTBHN-2 480* 4.0 0-480 Same, no overvoltage 47/ex9M.x5'Ji'. 66.00 
VT20-2 240 20.0 0-240/2BO Uncased, series conn. 7'12** x 10 x BJi'. 144.00 
VT20N-2 240 25.0 0-240 Same, no overvoltage 7'12** x 10 x BJi'. 144.00 
VT20-2B 240 20.0 0-240/280 B-cased version VT20-2 7'12 x 10'l2XBJi'. 157.00 
VT20N-2B 240 25.0 0-240 Same, no overvoltage 7'12 x 10'12 x BJi'. 157.00 
VT20H-2 480* 9.0 0-480/560 480 V input VT20-2 7'12** x 10 X BJi'. 149.00 
VT20HN-2 4BOt 11.0 0·480 Same, no overvoltage 7'12+* x 10 x BJi'. 14!1.00 

THREE-PHASE, TWO-IN-TANDEM 
Supplied with 24O/2BO volt CW dial, except VT02 (204/264 Vl. Other dials available. 
See similar listing in Radio Master. 

60 HERTZ· (50 Hz for VT42 to VT20HN 21 
VTt-2t '120 1.0 0-120/132 Uncased, open delta con. 27/. x 4'A, x 4'14 $39.00 
VT1N-2 120 1.2 0-120 Same, no overvoltage 2q'. x 4%, X 4'14 39.00 
VT02-2t 120 1.75 0-120/132 Uncased, open delta con. 2%x4%,x41/4 3&.00 
VT02N-2 120 2.0 0-120 Same, no overvoltage 27/e x 4%. x 4'14 3&.00 
VTNt 120 2.6 0-120/132 Uncased, open delta con. 2q'8X6'~2X4'l4 37.50 
VT3N-2 120 3.0 0-120 Same, no overvoltage 2% x 6'%. x 4'14 37.50 

YT4-2 120 3.5· 0-120/140 Uncased, open delta con. 4%. x 7'3{.x 4'3{. 49.50 
YT4N-2 120 4.75 0-120 Same, no overvoltage 4%,x7'3{.x4'3{. 49.50 
VTB-2 120 7.5 0-120/140 Uncased, open delta con. 47/ex 9M. x 5'Ji'. 61.00 
VT8N-2 120 10.0 0-120 Same, rio overvoltage 47/sx9M.x5'Ji'. 61.00 
VTBH-2 240* 3.0 0-240/2BO 240 V input VT-2 4% x 9M.x 5'Ji'. 6&.00 
VTBHN-2 240+ 4.0 0-240 Same, no overvoltage 4q'. x 9X~X 5% &6.00 
VT20-2 120 20.0 0-120/140 Uncased, open delta con. 7'12+*x1 xBJi'. 144.00 
VT20N-2 120 25.0 0-120 Same, no overvoltage 7'12**x10xBJi'. 144.00 
VT20-2B 120 20.0 0-120/140 B-case version VT20-2 7'12 x 10'12 x BJi'. 157.00 
VT20N-2B 120 25.0 0-120 Same, no overvoltage 7'12 X 10'12 x 8Ji'. 157.00 
VT20H-2 240* 9.0 0-24O/2BO 240 V input VT20-2 7'12**x10XBJi'. 149.00 
VT20HN-2 240* 11.0 0-240 Same, no overvoltage 7'12**x10XBJi'. 149.00 

THREE-PHASE, THREE-IN-TANDEM 
Normally wired for V-connection. Standard CW dial 240/2S0 volts except VTD2·types 
where 240/264 V dial is supplied, and VTBH-3, where 4BO/560 volt dial is standard. 
Other dials available as listed elsewhere on these pages. 

60 HERTZ· Net llCh 
VTI-3 240 1.0 0-240** Uncased, V-connection 2%x6'%,x4'14 $57.80 
VT02-3 240 1.75 0-240** Uncased, V-connection 27/exBU,x4'14 52.00 
VT3-3 240 2.6 0-240** Uncased, V-connection 2%X9';'~X4'14 5UO 
VT4-3t 240 3.5 0-24O/2BO Uncased, V-connection 4%.x11Vax4'~. 71.00 
VTB-3t 240 7.5 0-24O/2BO Uncased, V-connection 4q'sx14Ifsx5'Ji'. B8.00 
VTB-3Et 240 6.0 0-240/2BO Uncased; V-connection 53{.x15%x73{. 107.00 
YTBH-3t 4BO* 3.0 0-4BO/560 Uncased, V-connection 47/.x1~lfsx5'Ji'. 96.00 
Vt20-31' 240 20.0 0-240/2BO E-case version VTB-3 7'12**x15Ji'.xBl{. 211.00 
VT20N-3 240 25.0 0-240 No overvoltage VT20-3 7'12**x15Ji'.xBJi'. 211.00 
VT20-3Bt 240 20.0 0-240/2BO B-case version VT20-3 7'12x15'3{.xSJi'. 231.00 
YT20N-3B 240 25.0 0-240 Same, no overvoltage 7'12X15'~.xBJi'. 231.00 
VT20H-3 4BO* 9.0 0-4BO/560 480 V input VT20-3 7'12**x15Ji'.xSJi'. 219.00 
VT20HN-' 4BO+ 11.0 0-480 Same, no overvoltage 7'12**x15Ji'.XBJi'. 219.00 

*Mfnlmum; max. up to 1000 cps for all models. tUse also at 50 cps if connected at no ovenoltage output. tWith 120V input tap at which the max. current output rating appUes 
up to 120 \'olts, but reduces approx. 50% at max. output voltage shown. In tandem units. the use ot low voltage inputs would halve the rated input and output voltages, §User 
wires for desired output; dial normally calibrated tor overvoltage. #Factory~oonnected for over"oltage output; easily re-connected by user for no overvoltage .• SwItch selects 
o\'eryolt8ge or no orer"oltage, ~5%," inrludlng handle .• Case height only, excluding. handle. 'Depth behind panel: .add I" for knob thickness for VTS types; %', VT02 or VT4 
types; 11/4" for VT20 types. (J9' including bandle. ttlnc1udes knob, dial and hardware. **:Mu~t not be connected for oycrvoltage. t For mounti~g bracket, add 11/4' w. x 7/16'" d. 

TRANSFORMER ACCESSORIES 
Extra Dials, Extra Knobs for UncasedUnits, Adjustable Stops, Brush Contact Assemblies, and Special Mounting Adapters are 
available for Ohmite Variable Transformers. See Radio Master for Complete Details. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company. 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076 • PHONE (312) 675-2600 • TWX 910-223-0805 
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SEC. 5600 • TRANSFORMERS 

PERKIN-ELMER 
PRECISION TOROIDAL TRANSFORMERS 

• INPUT SCOTT T • OUTPUT SCOTT T • COMBINATION • RESOLVER ISOLATION 
• REFERENCE ISOLATION • DIGITALLY TAPPED • PRECISION RATIO • CUSTOM DESIGNS 

The Electronic Products Department of the Perkin·Elmer Corporation is in a 
unique position to provide Custom Precision Signal Transformers as a result of 
15 years of experience designing and manufacturing very special transformers 
for the Vernistat® a.c. potentiometer and allied products. High Performance 
in small size has always been a successful objective. Our State of The Art 
Winding Equipment and Techniques enable close control of turns and taps for 
close matchinB of windings and repeatibility of product. 

Perkln·Elmer can provide Custom Signal Transformers with high accuracies 
over the full MIL temperature range. For example, exponential function units 
with 80 taps to an accura~y of ±0.003% can be provided. SCOTT T Transformers 
have been built to an accuracy of 5 seconds of arc with a null of 0.1 millivolt. 
The transformers are fully encapsulated toroidal units and are available with 

contact pins for PC board mounting. They are manufactured in accordance 
with MIL·T·27B Grade 5. High input impedance and low output Impedance can 
be matched to specifications. Operating frequency can also be per specifications. 

SCOTT T TRANSFDRMERS 
The SCOTT T input transformers converts 3 wire synchro inputs to 4 wire 
resolver outputs (sin U and cos U) with high transformation accuracy and 
minimum quadrature. SCOTT T Transformers for converting 4 wire resolver 
inputs to 3 wire synchro outputs can also be supplied. Our output SCOTT T 
Transformers maintain high accuracies even under heavy load conditions. These 
units are useful in solid state synchro to digital and digital to synchro converter 
applications and are particularly applicable in multiplexed conversion systems. 

INPUT SCOTT T TRANSFORMERS (SYNCHRO TD RESOLVER) 
.3015 QUADRATURE (mv) 

" .. < 
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60 r'80 240 300 360 
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-.3 _15 

Trans • Output 
Input Output Load Accuracy Iluadrature Z in Z out Dimensions Part 

V rms L·L V rms. KO Arc. Sec. Null mV KO 0 LxWxH Mount Number 
2.5 5 20 1.0 25 5 2x1x.6 PC 2x4·40 403·2074 

11.8 5.0 20 30 1.0 50 75 2x1x.6 PC 2x4·40 403·2064 
7.2 CT 10 to CT 60 1.0 20 10 to CT 2x1x.6 PC 2x4·40 403·2065 

10.2 10 60 2.0 50 50 2x1x.6 PC 2·4·40 403·2066 
12 7.5 10 15 1.0 50 75 2x1x.6 PC 2x4·40 403·2055 

1.1 10 15 0.03 300 1 2x1x1.1 PC 2x4-40 403·2078 
4.25 10 30 1.0 1000 11 2.5x1.25x.65 )PC 2x4·40 403·2034 

90 4.25 CT 10 30 1.0 1000 11 2.78x1.4lx.8 PC 2x4·40 403·2033 
17.8 CT 2.3 to CT 30 .7 100 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2019 
26.0 CT 10 to CT 30 1.4 100 15 to CT 2.78x1.4lx.8 PC 2x4·40 403·2051 

90 (60 Hz) 14 CT 100 to CT 360 12.0 45 15 to CT 4x2.25x1.15 2x6·32 403·2058 

14~4 CT 
15 .25 200 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2067 

96 10 to CT 45 .75 200 12 to CT 2.78x1.4lx.8 PC 2x4-40 403·2068 
180 5.0 30 12 to CT 2.78x1.4lx.8 PC 2x4·40 403·2069 

20 CT 10 to CT 15 .25 200 10 to CT 2.78x1.41x.8 PC 2x4·40 403·2007 

Trans. Output 
Output Input Load Accuracy Quadrature Z in Z out Dimensions Part 
Vrms V rms L·L o L·L Arc. Sec. Null mV HI {l .LxWxH Mount Number 

4.7 150 1 15 .25 7 2.78x1.41x.8 PC 2x4·40 403·2027 
6 20 .20 7 2.78x1.41x.8 PC 2x4·40 403·2028 

U.8 6 150 2 8 .5 8 2.78x1.41x.61 PC 2x4·40 403·2071 
5 100 3 8 .35 8 2.78x1.41x.61 PC 2x4·40 403·2075 

F.B.2.5 
11.8 25 6 12 .8 2 2.78x1.41x.61 PC 2x4·40 403·2056 

F.B. 6 CT 
90 7 6000 1.5 50 3.0 600 2x1x1.1 PC 2x4-40 403·2077 

F.B.2.8 

F.B. = Feedback Winding. 

RESOLVER ISOLATION TRANSFORMERS 
Trans. Output 

Part Output Input Load Accuracy Iluadrature Z in Z out Dimensions 
V rms L·L V rms L·L KOL·L Arc. Sec. Null mV K{l {l LxWxH Mount Number 

7 7 (5 KHz) 10 .5 2 50 25 2x1x.6 PC 2x4-40 403·2072 
9 CT 11.8 25 to CT .3 1 80 50 to CT 1.63x.81x.5 PC 403·2063 

11.1 6 .4 2 36 6 14 2.5x1.25x.65 PC 2x4·40 403·2003 
26 6 6 3 36 .2 10 2.78x1.41x.61 PC 2x4·40 403·2073 

PRECISION REFERENCE ISOLATION TRANSFORMERS 
Trans. Output 

Part Output Input Load Accuracy Quadrature Z in Z out Dimensions 
V rms V rms KO % Null mV K{l {l LxWxH Mount Number 

115 90 .05 2.5 40 .7 1.5x~.5x.75 PC lx6·32 403·2061 3 26 5 4.5 
115 10 .1 2.5 125 3 1x1x.5 PC 403·2079 

26 .4 .1 1 100. 5.5 1x1x.58 PC 403·2026 
5 1.0 .1 8 15 15 1x1x.58 PC 403·2036 

26 10 .01 2.5 70 15 1x1x.58 PC 403·2040 6 .02 2.5 70 15 1x1x.58 PC 403·2041 
6 CT 26 45 to CT .1 1.5 100 4 to CT 1.25x1.25x.5 PC 403·2015 
20 20 5 .2 2 50 140 1xlx.5 PC 403·2062 
30 7.5 50 .2 200 .5 225 .88x.88x.88 2x2·56 403·2047 

Operating Temperature Range -55°C to + 125°C. Manufactured 10 accordance With MIL·T·27 Grade 5. 
Specified transformation accuracies are with stated load. Frequencies 400 Hz except as otherwise stated. 

For information on price, delivery and other standard tir custom designed transformers call or write 
THE PERKIN·ELMER CORPORATION. ELECTRONIC PRODUCTS DEPT •• 131 Danbury Road, Wilton, Connecticut 06897 • 
Contact us about our VERNISTAT® a.c. Potentiometers, Adjustable Function Generators and Digital Converters. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

TI1;s;s a I;ne of the 
smallest transformers 

ever offered ... 

that can meet all 
of these specsl 

Pico Electronics has made a design breakthrough 
in the ultra-miniaturization of audio transformers. 

All Pico units are guaranteed to meet MIL-T-27C. 
Every transformer is hermetically sealed in a metal case. 

Each will pass thermal shock requirements of MIL-STD-202D, 

Method 107, Test Condition A-1 (25 cycles). 

PICO 
Electronics, 
'n c. 316 WEST FIRST STREET 

MOUNT VERNON, N. Y. 10550 
Pico Electronics is a QPL source. 

Telephone 914-699-5514 

Send today for 1971 24 page Pico Catalog 

.25" diameter x .34" diameter x .34" diameter x .34" diameter x .34" diameter x 

.25" height I Pico-F .34" height I Pico-C .49" height I Pico-D .3" height I Pico-B .45" height I Pico-A 

• Primary and secondary • Primary and secondary • Primary and secondary • Primary and secondary • Primary and secondary 
impedances 3 ohms impedances 3 ohms impedances 3 ohms impedances 3 ohms impedances 3 ohms 
to 30K ohms to 40K ohms to 250Kohms to 40K ohms to 250Kohms 

• ± 2 DB 300Hz-250KHz • ±30B 400Hz-100 KHz • ±3 DB 300Hz-100KHz • ±3 DB 400Hz-100KHz • :f3 DB 300Hz-100KHz 
.90 milliwatts at 1 KHz • 600 Milliwatts at 1KHz .600 milliwatis at 1 KHz • 600 Milliwatts at 1 KHz .600 Milliwatts at 1 KHz 
• Inductors to 10 henries • Inductors to 20 henries • Inductors to 50. henries • Inductors to 20 henries • Inductors to 50 henries 
• Plug-in construction • Plug-in construction • Plug-in construction • Flying lead construction • Flying lead construction 

with terminals spaced with terminals spaced with terminals spaced 
the same as "TO-5" the same as "TO-5" the same as "TO-5" 
transistors transistors transistors (All PICO Products are patented) 
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SEC. 5600 • TRANSFORMERS 

-Ul 
-00 
-III 
-U 

=-!! 

LESS THAN 
ONE INCH. 

MAXIMUM HEIGHT OF 0.850 INCHES - Allows stacking with 1 inch space between PC cards . 

. 6 VA @ 50/60 HZ. - in 0.850 inch height, 7 oz weight - 40° C max. temperature rise. 

EPOXY MOLDED - completely sealed - class S construction 

HUM-BUCKING CONSTRUCTION - Reduced magnetic field - balanced windings. 

DUAL PRIMARIES - 1151230V - 50J60HZ 

SECONDARY· 
PAI'IT NUMBER SERIES PARALLEL 

:JC5 

PRIMARIES. 3 • 6 

'~;::.~ r 
~4 

·,NDICATES LIKE POLARm 

Fp·10·600 10V CT @ 600 MA 5V@ 1.2A 
Fp·12·450 12.6V CT @ 450 MA 6.3V@900MA 
Fp·16·350 16V CT @ 350 MA 8V@700MA 
FP·20·300 20V CT @ 300 MA 10V@600MA 
Fp·24·250 24V CT @ 250 MA 12V@500MA 
Fp·34·170 34V CT @ 170 MA 17V@340MA 
FP·40·150 40V CT @ 150 MA 20V@300 MA 
Fp·56·100 56V CT @ 100 MA 28V@ 200 MA 
Fp·88·65 88VCT@ 65 MA 44V@ 130 MA 
FP·120·50 120V CT @ 50 MA 60V@ 100 MA 
Fp·230·25 230V CT @ 25 MA 115V@ 50MA 

*CORRESPONDS TO 30% REGULATION. I.E., NO LOAD SECONDARY 
. VOLTAGE IS 30%. HIGHER THAN FULL LOAD. 

Signals "FP" series of epoxy molded PC plug-in power 
transformers offer the main advantage of 0.850 inch.h,eight 
with a 6VA rating at SO/60HZ. This allows its use in PC 
boards stacked with 1 inch centers. 

Internal construction is semi-toroidal (hum bucking) 
which results in a reduced radJated magnetic field and 
balanced windings. All materials used are at least class S 
in rating. The transformer is completely molded and sealed 
in epoxy. Two 4-40 inserts are provided to assure secure 
mechanical mounting. 

The dual primary and secondary windings offer a large 
diversity of output combinations with a 11S/230V input. The 
voltages and currents are ideal for power applications in 
semi-conductor control and instrumentation such as single 
or dual output DC supplies and isolat€d control circuit and 
reference supplies . 

PC TERMINALS 
.=:2DAWG ID.II31) 
nH.HED COPPER(8) 

~ .. 
4-40IN5ERTS 

G.85t1 
MAX 

%" FULL TH'U (2) 

OUTLINE DRAWING 

• We can quote on your specials up t06 VA ANY UNIT 
QUANTITY ~-9 pieces • New sizes for ratings up to 25 VA are currently under 

development. Please check with us on your requirements. $9.50 net. 

~II ICDT.R.L T.H.R.NS.FOllM.E.H CO., INC ~~ 
.,. ~ FACTORV, • JUN.US ST., .ROOKlVN, N. V. 112.2 • (212) .9 ... ", . 
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SHIPPED FROM 
STOCK 

IMMEDIATELY 

SECONDARY 
VOL T S 

SECONDARY 
AMPS 

OPEN FRAME OR EPOXY ENCAPSULATED· HERMETICALLY SEALED IN STEEL CASE* 

10 or 5 V c. T. 
Series 0 - 2.5 - 5 - 7.5 - 10 V 

Parallel 0 - 2.5 - 5 V 
@ 2 x Current 

Part 
No. 

10·0.1 
10-0.25 
10-0.5 
10-1 
10-2 
10-4 
10-6 
10-8 
10-12 
10-25 
10-50 
10-100 

12.8-0.1 
12.8"-0,25 
12.8-0.5 

12.8 or 6.4 C. T. gt~A 
Series 0 - 3.2 - 6.4 . 9.6 • 12.8 V t~:~~ 

Parallel 0 • 3.2 • 6.4 V 12.8-6 
@ 2 x Current 12.8-8 

16 or 8 V C. T. 
Series 0-4-8-12-16 V 

Parallel 0 - 4 - 8 
@ 2 x Current 

24 or 12 C.T. 
Series 0 - 6 -12 -18 - 24 V 

Parallel 0 - 6 - 12 V 
@ 2 x Current 

12.8-12 
12.8~25 
12.8-50 
12.8-100 

16-0.1 
16-0.25 
16-0.5 
16-1 
16·2 
16-4 
16-6 
16-8 
16-12 
16-25 
16-50 
16-100 
24-0.1 
24-0.25 
24-0.5 
24-1A 
24-1 
24-2 
24-4 
24-6 
24-8 
24-12 
24-20 
24-25 
24-50 
24-100 
36-0.1 
36-0.25 
36-0.5 
36-1A 

36 or 18 V C. T. ~t~ 
Series 0 - 9 - 18 - 27 - 36 V 

Parallel 0 - 9 - 18 V 
@ 2 x Current 

36-4 
36-6 
36-8 
36-12 
36-20 
36-25 
36·30 
36-50 
36-100 
56-0.1 
56-0.25 
56-0.5 

56 or 28 V C. T. ~~:J 
Series 0 - 14 - 28 - 42 - 56 V ~~ 

Parallel 0 - 14 - 28 V 56-8 
@ 2 x Current 56-12 

56-25 
56-50 
56-100 

Primary Volts 
50-5OOCPS 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

105, US, 125 
105, 115, 125 

115 
115 
115 
115 
115 
115 
US 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 

115 
115 
U5 
115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 

115 
115 
115 
US 
115 
115 
US 
115 
115 

105, 115, 125 
105, US, 125 
105, 115, 125 
105, 115, 125 

115/230 
115 
115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 
105, 115, 125 
105, 115, 125 
105, 115, 125 

U5/230 
115/230 

115 
115 
115 
115 
115 
115 
115 

105, 115, 125 
105, 115, 125 
105, 115, 125 

115/230 
115/230 

Series Parallel 
Mtg. 
Style 

0.1 0.2 C 
0.25 0.5 C 
0.5 1.0 C 
1 2 C 
2 4 C 
4 8 C 
6 12 B 
8 16 B 

12 24 B 
25 50 B 

. 50 100 B 
100 200 B 

0.1 0.2 C 
0.25 0.5 C 
0.5 1 C 
1 2 C 
2 4 C 
2 4 B 
4 8 B 
6 12 B 
8 16 B 

12 24 B 
25 50 B 
50 100 B 

100 200 B 
0.1 0.2 C 
0.25 0.5 C 
0.5 1 C 
1 2 C 
2 4 C 
4 8 B 
6 12 B 
8 16 B 

12 24 B 
25 50 B 
50 100 B 

100 200 B 
0.1 0.2 C 
0.25 0.5 C 
0.5 1 C 
1 2 C 
1 2 B 
2 4 B 
4 8 B 
6 12 B 
8 16 B 

12 24 B 
20 40 B 
25 50 B 
50 100 B 

100 200 B 
0.1 0.2 C 
0.25 0.5 C 
0.5 1 C 
1 2 C 
1 2 B 
2 4 B 
4 8 B 
6 12 B 
8 16 B 

12 24 B 
20 40 B 
25 50 B 
30 60 B 
50 100 B 

100 200 B 
0.1 0.2 C 
0.25 0.5 C 
0.5 1 C 
1 2 B 
2 4 B 
4 8 B 
6 12 B 
8 16 B 

12 24 B 
25 50 B 
50 100 B 

100 200 B 

W H ML 
2 IIf.! 1~ 1% 
2% IIf.! 2 2 
2% 1~ 2 2 
29'a l'Y. 2M. 2% 
311s 211s 2¥. 2'~. 
3X. 2% 3 Jf. 311s 
3% 2¥. 2'~. 2'~. 
3% 3Va 2'~. 2'~. 
3~ 3V. 311s 3Ifs 
41f.! 3¥. 3¥. 3¥. 
5V. 5V2 4% 4% 
6% 7V •. 5~. 5~. 
2 IIf.! l'Y4 1,%, 
2% IIf.! 2 2 
2W 1% 2~. 2% 
2% 2 2~. 2% 
311s 2Va 2¥. 2'~. 
3 21f.! 21f.! 21f.! 
3 29'a 21f.! 21f.! 
3% 3Jf. 2'~. 2'~. 
3¥. 311s 3Va 311s 
41fs 3V. 3U. 3U. 
5V. 4V. 4% 4% 
5V. 6 4% 4% 
6% 7V. 5~. 5~. 
2 1% l'Y. 1% 
2% Wi 2 2 
2% 1% 2M. 2% 
2% 2 2~. 2% 
311s 2V. 2~ 2'~. 
3% 2¥. 2'~. 2'~. 
3~ 3Ifs 311s 311s 
3¥. 31f.! 311s 311s 
4Va 3% 3% 3U. 
41f.! 5% 4 3¥. 
6% 5¥. 5~. 5~. 
71f.! 71f.! 6% 6¥. 
2% IIf.! 2 2 
27", l'Y. 2~. 2% 
2% 2 2~. 2% 
3Ifs 2Ifs 2¥. 2'~. 
3 21f.! 21f.! 21f.! 
3 27", 21f.! 2V2 
3~ 3Va 311s 3Va 
4Ifs 3V. 3U. 3U. 
41fs 3% 3% 3~. 41f.! 4lh 3¥. 3. 
5V. 4¥. 4% 4% 
5V. 5% 4% 4% 
6% 6V. 5~. 5~. 
71f.! 7 6% 6¥4 
2% 1% 2 2 
27", 1% 2M. 2% 
3Ifs 2 2¥. 2'~. 
3X. 2% 3Jf. 3V. 
3 2~ 2V2 2V2 
3¥a 2'~. 2'~. 2'~. 
41fs 3% 3U. 3U. 
4V2 3¥. 3¥. 3¥. 
4V2 41f.! 411s 3¥. 
5V. 5 4% 4% 
6% 5% 5~. 5~. 
6% 5~ 5~. SM. 
6% 6 5~. SM. 
6% 7'4 5~. 5~. 
7V. 9 6V. .6¥. 
2% l'Y. 2 2 
2% 2 2M. 2% 
3Va 2V. 2¥. 2'~. 
3% 27/a 2'~. 2'~. 
3¥. 3V. 3Ifs 311s 

. 4Ifs 3~ 3U. 3U. 
5V. 4V. 4% 4% 
5V. 5 4% 4% 
6% 5V. SM. 5~. 
6% 7Ifs 5~. 5~. 
71f.! 71f.! 6V. 6¥. 
71f.! 1!V. 6V. 6¥. 

Mtg. 
MW Screw 

#8 
#8 
#8 
#8 
#8 
#8 

211s #8 
21f.! #8 
21f.! #8 
2¥. #10 
3% V. 
4% V. 

#8 
#8 
#8 
#8 
#8 

2 #8 
2% #8 
2V2 #8 
2V. #8 
2% #10 
29'a #10 
4V. V. 
4% V. 

#8 
#8 
#8 
#8 
#8 

2Ifs #8 
2V. #10 
25", #10 
3 #10 
4 #10 
:w. V. 
4% V. 

#8 
#8 
#8 
#8 

2 #8 
2% #8 
2V. #8 
2% #10 
3 #10 
3% #10 
3% V. 
4Va V. 
4% V. 
411s V. 

#8 
#8 
#8 
#8 

2V. #8 
2% #8 
2% #10 
2¥. #10 
3% #10 
3% V. 
3% V. 
3¥. 1fiI 
4% V. 
5Ifs V. 
5U. V. 

#8 
#8 
#8 

2V. #8 
21f.! #8 
3 #10 
27", #10 
3% V. 
3% V. 
5Ifs V. 
47", V. 
8V. V. 

Appr. 
Lbs. 
0.3 
0.5 
0.8 
1.0 
1.5 
2.3 
3.3 
4.0 
5.0 
8.7 

17.0 
34.5 
0.3 
0.5 
0.8 
1.2 
1.5 
2.3 
2.8 
4.0 
4.5 
6.0 

12.5 
20.7 
34.5 
0.4 
0.7 
0.8 
1.2 
1.7 
3.3 
4.5 
5.4 
7.9 

14.5 
26.5 
50.0 
0.5 
1.0 
1.2 
1.5 
2.3 
2.9 
4.5 
5.8 
7.9 

11.0 
15.3 
19.5 
31.3 
43 
0.5 
0.8 
1.3 
2.3 
2.6 
3.8 
6.8 
8.7 

11.0 
15.0 
22.8 
26.5 
31.5 
40.0 
63.5 

.8 
1.2 
1.7 
3.5 
5.0 
7.7 

12.0 
17.0 
22.0 
38.0 
56.3 
95.0 

1% 
l'~. 
1'~. 
2Jf. 
2¥4 
3V. 
3% 
3% 
41fs 
4¥. 
51f.! 
6¥. 
1% 
l'~. 
2Jf. 
2~. 
2'1'. 
3V. 
3V. 
35/a 
4Va 
4V. 
5V. 
51f.! 
6'1'. 
1% 
1'~. 
2Jf. 
2~. 
2'1'. 
3% 
41fs 
4Ifs 
41f.! 
4'1'.' 
6¥. 
8 
1'~. 
2Jf. 
2M. 
2~ 
3V. 
3'4 
4Ifs 
41f.! 
41f.! 
4¥. 
51f.! 
51f.! 
6'¥. 
8 
l'~. 
2Jf. 
2'1'. 
3V. 
3V. 
3% 
4lh 
4~ 
4'1'. 
5V. 
6'1'. 
6'1'. 
6'1'. 
6'1'. 
8 
1'~. 
2~. 
2¥. 
3% 
411s 
41f.! 
51f.! 
51/2 
6~ 
6~ 
8 
8 

w 
1% 
l'~. 
1'~. 
2Jf. 
2% 
2~ 
3 
3% 
3¥. 
5V. 
7 
8¥. 
1% 
1'~. 
2Jf. 
2M. 
2% 
2¥. 
311s 
3% 
3V2 
3~ 
5¥. 
71f.! 
8¥. 
1% 
1,~. 
2Jf. 
2M. 
2% 
3 
31f.! 
3¥. 
41f.! 
61f.! 
6% 
8V. 
l'~. 
2M. 
2M. 
2% 
2¥. 
3Va 
31f.! 
3¥. 
4lh 
5% 
51f.! 
61f.! 
7lh 
8 
1'~. 
2M. 
2% 
2¥. 
3Ifs 
3% 
3¥. 
4V. 
5 
5V. 
ssp. 
6% 
71f.! 
8 
10 
l'~. 
2M. 
2% 
3% 
3¥. 
41f.! 
4¥. 
51f.! 
5~ 
8 
81f.! 
13 

PARALLEL CONNECTED 
SECONDARIES 

SERIES CONNECTED 
SECONDARIES 

All transformers are designed conservatively for a max of 45°C rise above ambient, 
for use on 115V power line from 50-500 cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's own high gloss black 
baking varnish. The transformers and chokes are rugged in construction, well
insulated, and have' a consistently uniform appearance. All ratings are at full load 
current continuouS operation. 

Electrical ratings have been chosen to cover a wide range of applications. All 
transformers have two center-tapped secondary windings. 

Special variations such as dual primaries, 230V primaries, electro
static shields, etc, are .available on special order. 

H 

2~. 
2U. 
2U. 
2'1. 
29'a 
29'. 
3V. 
3V. 
31f.! 
4V. 
5'1. 
61f.! 
2~. 
2U. 
2'12 
21f.! 
29'. 
27/a 
29'a 
3V. 
31f.! 
3% 
5V. 
51f.! 
61f.! 
2~. 
2U. 
21f.! 
21f.! 
2% 
3V. 
3'1. 
31f.! 
39'. 
4V. 
6 
7 
2U. 
2V. 
21f.! 
2% 
29'a 
2% 
31f.! 
39'a 
37/s 
4V. 
5V. 
5V. 
6 
7 
2U. 
2V. 
29'. 
29'. 
29'a 
3'1. 
37", 
4V. 
4% 
5V. 
5¥. 
6 
6 
6 
7 
2U. 
21f.! 
2% 
3'4 
3'12 
3% 
5 
51/. 
5¥. 
6 
7 
7 

ML 

~. 
1% 
1% 
IU. 
2Ifs 
2'12 
2'~. 
2'~. 
3Ifs 
3¥. 
4% 
5~. 
1~. 
1% 
lU. 
1'M. 
2'1. 
2V2 
2V. 
2'~. 
311s 
3U .. 
4% 
4% 
SM. 
1~. 
1% 
IU. 
l'M. 
2Ifs 
2'~. 
3Ifs 
3Ifs 
3U. 
3¥. 
SM. 
6¥. 
1% 
IU. 
I'M. 
2Va 
2V. 
21f.! 
311s 
3U. 
:P,.{. 
3¥. 
4% 
4% 
5~. 
6¥. 
1% 
lU. 
2V. 
2V. 
21f.! 
2'~. 
3U. 
3'1'. 
3'1'. 
4% 
5~. 
5~. 
5~. 
5~. 
6'1'. 
1% 
l'Jf. 
2Va 
2'~. 
3Va 
3U. 
4% 
4% 
5~. 
5~. 
6'1'. 
6~ 

125 

MW 
1~. 
IV. 
IV. 
·IU. 
1¥. 
2 
2Va 
2% 
21f.! 
4V. 
5% 
6V. 
1~. 
IV. 
lU. 
lU. 
1¥. 
2 
2% 
2% 
2V. 
2% 
4% 
6% 
6V. 
~. 
IV. 
lU. 
IU. 
1¥. 
2Ifs 
2V. 
21f.! 
3 
51f.! 
511s 
7V. 
IV. 
lU. 
1~. 
1¥. 
2 
2% 
2V. 
2% 
3 
4% 
31f.! 
5% 
6 
6¥. 
1'1. 
lU. 
W. 
2 
2% 
2% 
2% 
2% 
3% 
31f.! 
4V. 
5Va 
6 
61f.! 
8'1. 
1'1. 
IU. 
W. 
2% 
21f.! 
3 
3 
31f.! 
4V. 
61f.! 
7'1. 
lW. 

0-----.., 
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Mig. 
Stud 

6-32 x % 
6-32 x % 
6-32 x % 
6-32 x % 
6-32 x % 
8-32 x % 
8-32 x % 
8·32 x % 
10-32 x If.! 
10-32 X V. 
V.-20 x % 
V.-20 x % 
6-32 x % 
6-32 x % 
6-32 x % 
6·32 x % 
6-32 x % 
8-32 x % 
8-32 x % 
8-32 x % 
10-32 X V. 
10-32 x Ih 
'1.-20 x % 
V.-20 x % 
'14-20 x % 
6-32 x % 
6-32 x % 
6-32 X % 
6-32 x % 
6-32 x % 
8-32 x % 
10-32 x If.! 
10-32 x If.! 
10-32 X V. 
10-32 x If.! 
V.-20 x % 
V.-20 x % 
6-32 x % 
6-32 x % 
6-32 X '¥a 
6-32 X % 
8-32 x % 
8-32 x % 
10-32 x If.! 
10-32 x If.! 
10-32 x If.! 
10-32 X V. 
V.-20 x % 
V.-20 x % 
'14-20 x % 
'1.-20 x % 
6-32 x % 
6-32 x % 
6-32 x % 
8-32 x % 
8-32x% 
8-32 x % 
10-32 x If.! 
10-32 x If.! 
10·32 x If.! 
'1.-20 x % 
'1.-20 X 5/a 
'1.-20 x % 
'1.-20 x % 
V.-20 x % 
V.-20 x % 
6-32 x % 
6-32 x % 
6-32 x % 
8-32 x % 
10-32 x If.! 
10-32 x If.! 
V.·20 x % 
'1.-20 x % 
'1.-20 x % 
V.-20x % 
V.-20 x % 
V.-20 x % 
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HIGH & LOW CURRENT TRANSFORMERS I 
0.1 to 200 Amps 

I OPEN FRAME • EPOXY ENCAPSU· .-~- .A ___ " ... ..~_ •• "_.A"." A~_. ~- .A ___ .... 2.5 to 300 Volts 

IDEAL FOR USE IN SINGLE OR DUAL DC POWER SUPPLIES 

SECONDAR'Y 
VOL T 5 

SECONDARY 
AMPS 

OPEN FRAME OR EPOXY ENCAPSULATED' HERMETICALLY SEALED IN STEEL CASE* 

68 or 34 C.T. 
Series O· 17 • 34 • 51 • 68 V 

Parallel 0·17 • 34 V 
@ 2 x Current 

80 or 40 C.T. 
Series O· 20 • 40 • 60 ·80 V 

Parallel o· 20 • 40 V 
@ 2 x Current 

88 or 44 C.T. 
Series O· 22 • 44 . 66 . 88 V 

Parallel O· 22 • 44 V 
@ 2 x Current 

120 or 60 C. T. 
Series O· 30 • 60 . 90 • 120 V 

Parallel o· 30 • 60 V 
@ 2 x Current 

160 or 80 C. T. 
Series 0·40·80· 120· 160 V 

Parallel O· 40 • 80 V 
@ 2 x Current 

180 or 90 C. T. 
Series 0·45·90 ·135 ·180 V 

Parallel o· 45 • 90 
@ 2 x Current 

230 or 115 C. T. ' 
Series 0·57%·115·172%·230 V 
Parallel 57112 • 115 V @ 2 x Current 

300 or 150 C. T. 
Series O· 75·150·225·300V 

Part Primary Volts 
No. 50·500CPS 

. 68·0.1 115 
68-0.25 115 
68-0.5A 115 
68-0.5 115 
68-1 115 
68-2 115 
68-4 115 
68-6 105, ll5, 125 
68-8 lOS, ll5, 125 
68·1:?,. 105, 115, 125 
68-25 ll5/230 
68-50 115/230 
80-0.1 ll5 
80-0.25 115 
80-0.5A 115 
80-0.5 115 
80-1 115 
80-2 115 
80-4 ll5 
80-6 IDS, 115, 125 
80-8 IDS, 115, 125 
80·12 105, 115, 125 
80-25 115/230 
80-50 115/230 
88-0.1 115 
88-0.25 ll5 
88·0.5 115 
88-1 ll5 
88-2 ll5 
88-4 115 
88-6 105, ll5, 125 
88-8 105, 115, 125 
88·12 105, 115; 125 
88-25 ll5/230 
88-50 ll5/230 

120-0.5 115 
120-1 115 
120-2 115 
120-4 115 
120-6 105, 115, 125 
120-8 105, 115, 125 
120-12 105, 115, 125 
120-20 105, 115, 125 
160-0.5 115 
160·1 ll5 
160-2 115 
160-4 105, 115, 125 
160-8 105, 115, 125 

. 160·12 115/230 
180-0.5 115 
180-1 115 
180-2 ll5 
180-4 115 
180-6 105, 115, 125 
180-8 105, 115, 125 
180·12 105, 115, 125 
230-0.5 115 
230·1 115 
230-2 115 
230-4 105, 115, 125 
230-6 105, 115, 125 

300-0.5 115 
300-1 115 
300-2 115 

Series Parallel 
Mig. 
Style 

0.1 0.2 C 2¥. 
0.25 0.5 C 27fa 
0.5 1 C 3'1. 
0.5 1 B 3 
I 2 B 3% 
2 4 B 41f. 
4 8 B 41h 
6 12 B 5'14 
8 16 B 51f_ 

12 24 B 6% 
25 50 B 6'1'. 
50 100 B 7'12 
0.1 0.2 C 2¥. 
0.25 0.5 C 31/. 
0.5 I C 3X. 
0.5 I B 3 
I 2 B 3'1'. 
2 4 B 4'1. 
4 8 B 5'1_ 
6 12 B 51f_ 
8 16 B 63fa 

12 24 B 6% 
25 50 B 71h 
50 100 B 7lf2 

0.1 0.2 C 2¥. 
0.25 0.5 C 3'1. 
0.5 1 C 3X. 
1 2 B 3'1'4 
2 4 B 4'1. 
4 8 B Sif4 
6 12 B 5lf4 
8 16 B 6% 

12 24 B 6% 
25 50 B 7'12 
50 100 B 7'12 

0.5 1.0 B w. 
1 2 B 3'1'_ 
2 4 B 4'12 
4 8 B 5'1_ 
6 12 B 63fa 
8 16 B 63fa 

12 24 B 6% 
20 40 B 7lf2 
0.5 1 B 3% 
1 2 B 4'1. 
4 8 B 4'12 
4 8 B 6'1'. 
8 16 B 6% 

12 24 B 71f2 
0.5 1 B 3'1'_ 

'1 2 B 41f. 
2 4 B 51f. 
4 8 B 6% 
6 12 B 6% 
8 16 B 6% 

12 24 B 7'12 
0.5 1 B 3'1'4 
I 2 B 4'12 
2 4 B 51f_ 
4 8 B 6'1', 
6 12 B 6'1'. 

0.5 1 B 4'12 
1 2 B Sif4 
2 4 B Sif4 

Mig. Appr. 
W H ML MW Screw Lbs. W 

l5J. 2~. 2% #8 0.8 2X. 2X. 
2 2~. 2% #8 1.2 ~. 2X. 
2'14 23/4 2'M. #8 1.7 2'1'_ 2% 
2'1'4 2'12 2'12 2'14 #8 2.7 3'14 31/. 
2'M. . 2'M. 2'M. 2'1' • #8 3.8 30/. 3% 
3% 3U. 3U. 20/. #10 6.8 4'12 3'1'4 
4'12 41f. 3'1'4 3% #10 ll.5 4'1'4 5 
5 43fa 43fa 3'1'. '14 15.0 5'12 5'12 
5'12 4% 43fa 3¥. 1f4 19.0 5'12 6 
53/4 5~. 5U. 3'1'4 1/_ 26.5 63/4 6'fa 
71f4 5~. 5~. 51f. '14 39.7 63/4 8 
9 6'14 6'1'4 5U. '14 58.5 8 10 
l5J. 2~. 2% #8 0.8 2X. 2X. 
2 2'1'_ 2'31'. #8 1.3 23/4 23fa 
2% 3X. 31f. #8 2.2 3'/_ 2'1'4 
23/4 2lf2 21/2 2'14 #8 2.8 3lf4 31/. 
3X. 2'31'. 2'31'. 2'12 #8 4.0 3% 3% 
3'1'. 3U. 3U. 2'/. #10 6;8 4lf2 3'1'4 
4'14 .4% 4% 2¥. '14 12.3 5'12 4'1'_ 
5'12 4% 4'1'. 3¥. '/4 19.0 5lf2 6 
5'14 5~. 5~. 3'14 '14 20.5 6'1'4 5'1'4 
6 5~. 5~. 4'/. 'I_ 29.0 6'1'4 6% 
61h 6lf4 6'1'_ 3¥. '14 40.3 8 7 
9 61/_ 6'1'_ 6lf2 1f4 78.0 8 10 
1'l'4 2~. 23/. #8 1.0 2X. 2X. 
2'1. 2'1'4 2'M. #8 1.5 2'1'4 2% 
2% 3X. 3'1. #8 2.2 31f_ 2'1'4 
3 31/. 31fa 2lf4 #8 4.5 41f. 3lf2 
3'1'. 3U. 3U. 2'fa #10 6.8 4lf2 3'1'4 
4'12 43fa 43fa 3'1. '/4 13.4 5lf2 4'1'_ 
5'12 4% 4'1'. 3¥. '14 19.0 5112 6 
5'1'. 5~. 5~. 3% '14 22.8 6'1'4 5'1'_ 
61h 5~. SM. 4% '14 35.0 6'1'4 7 
8 6lf4 6'1'. 50/. 1/4 62.0 8 10 

II 6'14 6% 80/. '14 100.0 8 13 
2% 2'31'. 2'31'. 2'1_ #8 3.2 3'fa 3'1'. 
3% 31f. 3'1. 2'1'_ #8 5.8 41f. 4 
3'1'_ 3'1'_ 3'1'. 2'1'4 #10 8.5 4'1'_ 41/4 
5'12 4% 4% 3¥. If_ 17.0 5lf2 6 
6 5~. 5~. 37/. '14 27.0 6'1'_ 6'fa 
6'12 5~. 5~. 4% 'I_ 34.0 6'1'. 7 
71f_ 5~. 5~. 5'1'. 'I_ 42.0 6'1'4 8 
8 61/4 6% 5'1'. 'I. 57.0 8 9 
3X. 2'M. 2'M. 21h #8 4.0 30/. 3'1'. 
3% 3U. 3U. 2% #10 6.5 4'12 3'1'_ 
4% 3'1'_ 33/4 3'1'. #10 11.0 4'1'_ 5 
5'1_ 5U. 5U. 3'1_ 'I_ 21.0 63/_ 5'1'_ 
6'1'_ 5~. 5~. 47/. If_ 36.0 6'1'_ 7'12 
6'12 6'1_ 6'1'_ 3% 'I_ 39.8 8 8 
3'1'. 3'1. 3'1. 2'1'. #8 5.8 41f. 4 
3¥. 30/8 3U. 3 #10 8.2 4'12 4'12 
5 4'1'. 4'1', 3% 1/_ 15.8 5'12 5lf2 
5'1'4 5~. 5~. 3'1'_ 'I_ 27.0 6'1'4 60/, 
7'1_ 5~. SM. 51f. If_ 37.0 6'1'_ 8 
7'1'4 5~. 5~. 5% 1f4 42.0 6'1'4 8 
8'14 6'14 6'1'4 5% 1/4 62.0 8 9 
3'fa 31f, 31/. 3 #8 6.5 41f, 4 
3'1'_ 3% 3'1'4 3 #10 9.4 4% 41f_ 
4'1'_ 4% 4'1', 3'1', 1f4 14.5 5lf2 51/2 
6 5~. 5~. 41f, 1f4 28.4 6'1'4 6% 
71f_ 5~. 5~. 51f. 1f4 38.0 63/4 8 

3lf2 3'1'_ 3'1'4 2'12 #10 7.0 4'1'4 4lf4 
41f. 4'1'. 4% 3 1f4 12.8 5lf2 4'1'4 
5'1'4 4% 4% 4'12 1f4 21.0 5lf2 61/4 

300-4 105, 115, 125 4 8 B 6% 5'1'_ 5~. 5~. 3¥. '14 27.5 63;'- 63fa ParallelO· 75 .150V@2xCurriie.n.t _____________ ..... ___ .. ____________ _ 

FOR OPEN FRAME USE PART NUMBERS SHOWN AVAILABLE IN 
3 STYlES 

• For epoxy encapsulation add prefix "E·" to Part No., e.g., E·36·1 add '/10 to L, W, H Dim. Grade 5. * For hermetically sealed units add prefix "H·" to Part No., e.g., H·36·1. Grade 4. 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 

RECTI FI ER TYPE 

Full Wave Center-Tap 
Full Wave Center-Tap 
Full Wave Bridge 
Full Wave Bridge 

FILTER TYPE 

Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS SECONDARY 
CURRENT 

.7 X DC amps 
1.2 X DC amps 
= to DC amps 

1.8 X DC Amps 

'FOR EPOXY ENCAPSULATION, PART NO'S "E" - ADD 3/16" TO L, w, H 

H ML MW 
. Mig. 
Stud 

2'12 lU. IU. 6-32 X 3fa 
2'12 I'X. IU. 6-32 x '1'. 
2¥. 2'1. 13/4 6-32 X '1'. 
2¥. 2'12 2'1'. 8-32 x % 
3'14 2'31'. 23/. 8-32 x '1'. 
37/. 3U. 2% 10-32 x 1f2 
4% 3'1'4 33/. 10-32 x '12 
5lf4 4'1'. 3lf2 1/4-20 x '/. 
5 4% 3¥. 1/4-20 x % 
6 5~. 51f. %-20 x '/. 
6 5~. 61/2 1f_-20 x 'fa 
7 6'1'4 83/4 1f_-20 x '/. 
2'12 IU. IU. 6-32 X '1'. 
27/. 2'1. 1'l'4 6-32 x % 
2¥. 2'12 2 8-32 x '1'. 
2¥. 2'12 23fa 8-32 x '1'. 
3lf4 2'31'. 23fa 8-32 x % 
37/. 3U. 2'1'. 10-32 x '12 
5 4'1'. 3 '/_-20 x 0/. 
5 4'l'. 3¥. 1/_-20 x 0/. 
5'1'4 5~. 41f_ '/4-20 x 'fa 
6 6~. 51/. 1/4-20 x % 
7 6'1'_ 6'1'4 1f4-20 x 0/, 
7 6'1'_ 8'1'4 1f4-20 x 0/. 
2'12 lU. Il{. 6-32 x % 
2¥. 2'1. 1'l'4 6-32 x % 
2¥. 2lf2 2 8-32 x % 
3'12 31f. 21/. 10-32 x 1f2 
37/. 3U. 23/. 10-32 x '12 
5 43/. 3 1/4-20 x 'fa 
5 4'1'. 3¥. '14-20 x '/. 
5'1'4 5~. 4lf4 '/4-20 x 'fa 
53/4 SM. 5lf2 '14-20 x % 
7 6'1'4 8'1'4 1/4-20 x % 
7 6'1'4 11'1'4 '/_-20 x % 
31f_ 2'31'. 2% 8-32 x 3/. 
3'12 31f. 27/. 10-32 x '12 
4lf4 3'1'_ 2% 10-32 x 1h 
5 4% 37/. 1f4-20 x 'fa 
6 5U. 51f. '1_-20 x 'fa 
5'1'_ 5~. 5'12 1/4-20 x 'fa 
6 5~. 6'12 '1_-20 x 'fa 
7 6'1'4 7'1'. '1_-20 x % 
31f_ 2'M. 2% 8-32 x '1'. 
37/. 3U. 23fa 10-32 x 1h 
4'1'. 3'1'_ 3% 10-32 x 1f2 
5'1'. 5~. 4'1_ 1f_-20 x '/. 
6 5~. 6 '/_-20 x '/. 
7 6'1'_ 6'1'_ '14-20 x 0/. 
3lf2 31f. 2'1'. 10-32 x 1f2 
3¥. 3U. 3 10-32 X '12 
Slf_ 4'1', 3112 1f_-20 x % 
6 5~. 51f, 1/4-20 x 0/, 
6 5~. 6'12 .lf4-20 x 'fa 
6 5~. 6'12 1/4-20 x 'fa 
7 6'1'4 7'1'_ '/4-20 x % 
3lf2 31/, 2¥. 10·32 x '/2 
4lf4 3'1'. 2¥, 10-32 x 1f2 
Sif4 43/, 3'12 1/_-20 x ,/, 
6 5~. 51f. 1f_-20 x % 
6 SM. 61f2 1/4-20 x 'fa 

4lf4 3'1'4 27/. 10-32 x 1f2 
5 4% 3 '/4-20 x '/. 
5 4'1'. 5'1. '1_-20 x '/8 
6 5~. 51f, 1f4-20 x ,/, 

AVAILABLE IN 
3 STYLES ' 

PART NO'S WITH PREFIX "H" 



Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

HIGH & lOW CURRENT CHOKES 0.1 to 1000 AMPS 
OPEN FRAME • EPOXY ENCAPSULATED (GRADE 5) • HERMETICAllY SEALED (GRADE 4) 

Signal's line of High and Low Current Chokes is the most anteed at full DC current. All resistance ratings are maxi-
extensive available. It is designed to complement the selec- mum values. 
tion of High and Low Current Transformers so that a set may Special variations or intermediate values of inductance, 
be specified for power supplies using inductive filters. current, or resistance can be supplied promptly and 

The inductance ratings given are minimum values guar- accurately. 

FOR MECHANICAL. DIMENSIONS REFER TO TRANSFORMER OUTLINES ON PREVIOUS PAGE 
OPEN FRAME OR EPOXY ENCAPSULATED" HERMETICALLY SEALED It{ StEEL CASEt 

PART IND. CURRo . RES. MTG. MTG. APPR • 
L 

MTG. 
No. (MHY) (Amps) (Ohms) STYLE L W H ML MW SCREW LBS. W H ML MW STUD 

CH·0.1 1000 0.1 25 C 2 llh 1~ 1% - #8 0.3 1% .1% 2~. 1~. 1~. 6·32 x % 

CH·0.2 800 0.2 15 C 2% 1% 2 2 - #8 0.7 l'K. l'~. 2K. 1% V/4 6·32 x % 

CH·0.25 800 0.25 10.0 C 2¥. H~ 2K. 2% _. #8 1.0 231'. 2){. 2V2 1K. 1K. 6·32 x % 

CH·0.5 400 0.5 4.0 1: 31fe 2V. 2¥4 2'~. - #8 1.5 2¥4 2% 2¥. 21fe 1¥4 . 6·32 x % 

CH·l 100 1 1.5 B 3 2lh 2lh 2lh 2 #8 2.3 31/4 2~ 2¥. 2V2 2 8·32x% 

CH·2 70 2 0.9 B 3% 2~ 2¥. 2'~. 21fe #8 3.2 3% 3 3Vo 2'~. 2V. 8·32 x % 

CH·4 70 4 0.6 B 3~ 31fe 31/4 31fe 2lh #8 5.3 41fe 3lh 3lh 31fe 2lh 8·32 x % 
CH-6 40 6 0.4 B 3¥4 3% 3V4 31fe 3 #8 6.5 4¥S 4 3lh 3V. 27/. 8·32 x % 

ClI·8 30 8 0.3 B 41fe 3% 3lh 3K. a #10 8 4lh 4 37/. 3K. 3 10-32 x lh 
CH-12 15 1.2 0.1 B 5V4· 4 4K. 4% 31fe #10 13.7 5'12 4lh 5 4% 3V. 10-32 x lh 
CH-16 15 16 .08 B 5¥4 4% 4K. 4% 3% #10 17.5 5lh 5V. 5 4% 3% 10·32 x lh 
CH-20 7 20 .05 B 5¥4 4 4K. 4% 31fe #10 13.3 5lh 4¥4 5 4% 3Ve 10·32 x lh 

CH'25 5 25 .025 B 5V4 4¥4 4K. 4% 3% #10 17.8 5lh 5% 5 4% 3¥. V4·20x % 
CH·30 4 30 .01 B 6% 5 5% 5M. 3% V4 24.4 6~ 51/4 5¥. SM. 3% 1/0·20 x % 

CH·50 1.4 50 0.01 B 6% 5V4 5% 5K. 3¥4 V4 26.7 6¥4 5¥4 5¥. 5K, 3¥4 1/4·20 X % 
CH·100 0.5 100 0.005 B 6% 6¥4 5% 5M, 41fe 1/4 31.4 6¥4 6% 5% 5M, 41fe V4·20x % 
CH·200 0.3 200 0.001 B 7lh 7 6% 6¥4 41fe V4 48.0 NOT AVAILABLE 
CH·250 0.3 250 0.00115 B 7lh 8 6V4 6¥4 51fe 1/. 56.0 NOT AVAILABLE 
CH·500 0.055 500 0.00027 B 7lh 6lh 6% 6¥. 41fe V. 50.0 NOT AVAILABLE 
CH·1oo0 0.015 1,000 0.000065 B 7V2 6lh 6¥. 6¥. 4% V4 70.0 NOT AVAILABLE 

AVAILABLE IN 3 STYLES _. FOR OPEN FRAME USE PART NUMBERS SHOWN ABOVE 
• For epoxy encapsulation add prefix "E·" to Part No., e.g., E·CH·l add 3<6 to L, W, H W, H Dim. Grade S. 
f For hermetically sealed units add prefix "H" to Part No., e.g., H-CH-l, Grade 4. 

DUAL CHOKES FOR LOWER INDUCTANCE APPLICATIONS 
SERIES PARALLEL Series Connected Parallel Connected Dimensions 

Part Ind. Curro Res. Ind. Curro Res. M~. Mig. Appr. 
No. (MHy) (Amps) (Ohms) (MHy) (Amps) (Ohms) SIf e L W H ML MW Strew Lbs. 

CL·1-2 72 1 1.4 18 2 0.35 C 29'. 1¥4 2K. 2% #8 0.9 
CL-2-4 40 2 0.7 10 4 O.lS C 31fe 21/. 2"1. 2'~, #8 1.5 
CL-4-S 20 4 0.3 5 8 0.075 B 3 2¥. 2V2 2lh 2V4 #8 3.0 
CL-6-12 12 6 0.15 3 12 0.038 B 3% 3){, 2'~. 2'~, 2V2 #8 4.0 
CL·12·24 4.8 12 0.052 1.2 24 0.013 B 3% 3K. 2'~. 2'~. 3 #8 5.3 

CL·25·50 1.2 25 0.012 0.3 50 0.003 B 3¥4 3% 31fe 3Ve 2¥4 #8 6.0 
CL·50·1oo 0.5 50 0.0043 0.12 100 0.0011 B 4V2 3¥4 3¥4 3~ 2lh #8 8.0 

Signal's Dual Chokes are supplied with 2 windings which may be series or parallel connected with rating shown on 
chart. This line is basically deSigned for applications requiri~g lower inductance values at high currents, such as. 
low voltage, DC supplies or SCR filters. Ideal for use to reduce ripple in our ferro·resonant (CDC) line. 

MOL TI-VOLT 1 to 54 VOLTS in 1 VOLT STEPS 
VOLTS 

~
50 

00 
30 
20 
10 

115 V 5 

50·500 ;DII ~ 
. E! 

"MV" LINE 
MV (multi-voltage) secondaries may be series connected for any output from 1 to 54 volts, in 1 volt 
steps, at rated current. This is accomplished by using the small buck·boost secondary. 

Part 
No. 

MV-l 
MV-2 
MV-4 
MV·6 
M-12 

Secondary __ ,--___ ~-.::DI:::M:::EN:::S:.:.IO=N::::S~__:::::_--_=:::_-
~~ L W H ~ ~ 

2 3% 31h 31h 31h 2% 
4 4¥2 3% 3% 3% 2¥2 
6 SlA 4 4% 4% 2?1a 

12 SlA 6 4% 4% 4% 

Appr. 
Wt. 

3.2 
S.O 
7.5 

12 
23 

ZeRr.R.L ra.R.NS.FO.R.M".E.B CO., ZNC 
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SEC. 5600 • TRANSFORMERS 

Secondary Amps. 
Part Secondary Nominal Max. Dimensions Mig. Appr. 
No. Volts (4S·C rise) (10U·C rise) W H ML MW Screw Lbs. 

6·250 6 250 350 7'12 7'1. 63/. 3U, 1/4 ·32 
9·250 9 250 350 7'12 53/. 7'1. 6% 4~, '14 40 

12·250 12 250 350 7'12 6'1. 7'14 63/. 4';lf, 'I. 48 
6·500 6 500 700 7'12 6 7'1. 63/. 4U, '14 40 

TRANSFORMERS 
9·500 9 500 700 7'12 8'12 7'1. 63/. 6}{, '14 60 

12·500 12 500 700 7'12 9 7'1. 63/4 7U, '14 8U 
3·1000 3 1000 1400 7'12 7'14 63/4 4U, 'I. 40 
6-1000 6 1000 1400 7'12 7'1. 6% 7U, '14 80 

Part Inductance Current Resis. Mtg. Appr. 
No. (MiIIi·hy) (Amperes) (Ohms) W H ML MW Screw Lbs. 

CH·250 .3 250 .00115 7'12 8 6'1. 63/. 5'18 'I. 56 
CH·500 .055 500 .00027 7'12 6'12 6'14 63/4 4'18 'I • 50 

CHOKES 
CH·lOOO .015 1000 . 000065 ·7'1. 7'12 6'1. 63/4 5'12 '14 70 

As shown on the schematic diagram dual primaries are provided. This permits parallel 
120:=1 connection for 104, 110, or 120 volts or series connection for 208, 214, 220, 230, and 11O 
104 

240 volts. Frequency range is 50 to 500 cps. I OUT:UT 
0 

It is important to note that primary taps may be used to adjust the secondary voltages. 
120:=1 Line voltages up to 125V (parallel) or 250V (series) may be used on the lowest primary 110 
104 

tap. Nickel plated screw terminals are provided on a heavy phenolic board for easy 
primary connections. 0 

WINDINGS OF HEAVY COPPER STRIP 

eem /1971 

copperstrlp conductor 

STRlp·WOUND SECONDARIES 
At the heavy current used in this line it becomes practical and 

desirable to use wide copper strip (as wide as the coil itself) for 
windings. Besides the obvious advantages of excellent winding space 
f$lctor, the heat dissipation of the coil is improved. This improvement 
is due to the fact that the heat generated in the windings has a pure 
copper path to the coi I ends, where it can be dissipated. In con· 
ventional windings of many turns per layer this heat flow is impeded 
by wire insulation. and air spaces between turns. Therefore, the use of 
copper strip windings yields a dramatic reduction in size and weight. 

GRAIN·ORIENTED STEEl CORE 
These cores permit the use of higher peak flux densities for the 

same core loss. This results in a lower number of turns required 
and therefore, a smaller, more compact transformer. 

CLASS F INSULATION USED THROUGHOUT 
Class F insulation is rated for unlimited life at a total temperature 

of ISSoC (ambient plus temperature rise). 
Class A insulation has a maximum temperature rating of 10SoC. The 

"nominal" current ratings given to this series are for a temperature 
rise of 45°C above 55°C ambient (Class A). Since Class F insulation is 
used it is permissible to increase these ratings by 40% (700 and 1400 
amperes) without reducing the reliability of the. transformer. The 
temperature rise will be 1000C over a 55°C ambient. The only limi· 
tation . is not the transformer, but the temperature rating of sur· 
rounding components' which may be affected by the additional heat 
.. adiated by the transformer. 

IGN.R.L "r:s..R.NSEO:aM:Ea CO., :rNC 

See YELLOW SECTION for Local Offices, Phones 2975 



Vol.3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

3 PHASE HIGH CURRENT RECTIFIER TRANSFORMERS 

SCHEMATIC DIAGRAM MECHANICAL ·DIMENSIONS 

L 

'C - Optional, no capacitor will li.e DC output 
shawn at appm. 5% ripple. 

"ART NO. 
3PH 24-S0 
3PH 24-100 
3PH 24-200 
3PH 48-30 
3PH 48-60 
3PH 48-120 

DC OUTPUT VOLTAGE 
PRI TAP "L" PRI TAP "M" PRI TAP "H" 

SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 
208 220 208 22D 208 220 

-2-4- -2-S- -2-6- ----ru- -2-8- --30-
24 25 26 27.5 28 30 
24 25 26 27;5 28 30 
42 44 47 50 52 55 
42 44 47 50 S2 55 
42 44 47 SO 52 55 

At higher power loads (above 2·3 KVA) it becomes Inefficient to use 
sin~le phase 115 or 230 volt standard lines. With this in mind, our 
engmeering staff has developed a line of 3 phase transformers for use 
off 208 or 220V 3 phase power lines. These offer the Significantly higher 

DC RATED APPRDX. DIMENSIONS 
AM" I-~L--~~W~~--"H--~~M~L~~~M~W~ 

APX. 
LBS. 

50 ~ -6-- ---sv;- -4-.8- -;w;- ---35---
100 llIh 5 8'14 7.2 4 .62 
200 llIh 8% 8'14 7.2 6'14 90 
30 70/4 6 5'h 4.8 4~ 35 
60 ll'h 5 8'1. 7.2 4 62 

120 ll'h 8% 8'1. 7.2 6'1. 90 

conversion efficiency and lighter power line drain of 3 phase systems. 
Since the principal application of these items is in high power de 

power supplies, output ratmgs are given in dc voltage and current assuming 
the use of a 3 phase full wave rectifier. 

AUTO TRANSFORMERS 50/60 HZ 

VA 
Rating 

100 
150 
250 
350· 
500 . 
750 

1000 
1500 
2000 

VA 
Rating 
100 
150 
250 
350 
500 
750 

1000 
1500 
2000 

o SEE OUR COMPLETE "FLEISHMAN ElECTRIC" LINE IN RADIO-ELECTRONIC MASTERS 
STEP-DOWN 230 TO 115 V 

"SO" S.ERIES - LINE CORD & RECEPTACLE 
Part 
No. 

50-100 
50-150 
50·250 
SO·350 
50·500 
50·750 
so-woo 
SO·1500 
SO-2000 

W D H MW 
2% 27/8 3'18 2 
2% 3'12 31fa 2 
·3¥. 3'12 4% 3 
37/. 4lf4 4% 3 
37/8 4"14 4% 3 
4% 5% 5% 3'12 
4% 5¥8 5% 31/2 
4% 6% 5% 31/2 
4% 71/. 5% 3'12 

Mig. Appr. 
MD Screw Lbs. 
l'~. #8 2.3 
2~. #8 3.6 
2% #8 6.2 
3K. #8 8.3 
3U. #8 10.5 
3"14 1f4 14.5 
4lf4 1/4 18 
5 If. 22 
5'12 1f4 26 

STEP·UP OR DOWN 115/230 OR 230/115 V 
"SOO" SERIES - OPEN FRAME • SOLDER LUGS 

Mig. Appr. 
MW Screw Lbs. 

Part 
No. W H ML 

500-100 3 2'12 2'12 2'12 21fa #8 2.3 
SOD· 150 3 31/4 21/2 2'12 2"14 #8 3.6 
500-250 4'12 2"14 2 #10 6.2 
S00-350 4'12 3"14 2"14 #10 8.3 
500·500 4'12 41/. 3'14 #10 10.5 
500·750 5'1. 41/. 4% 4% 3% '14 14.5 
500·1000 51/. 5 4% 4% 37/8 '14 18 
500·1500 5'1. 5"1. 4% 4% 
SOO·2000 51/4 6'1. 4% 4% 5'18 1/4 26 

STEP·UP OR DOWN 115/230 OR 230/115 
"HSD" SERIES 

1100·2000 VAl 
TYPE SO 

Low Regulation Fully 
encased - Black Finish • 
45°C Temperature Rise 
• U IL Approved 2 prong line 
cord and receptacle. 

TYPE SOO 
Same Electrically as Type 
SD. Open Frame ,; Black 
Enamel Finish • Solder Lugs 
• I nexpensive Version for 
Use in Equipment. 

RUGGED • HEAVY DUTY • PHENOLIC TERMINAL BOARDS 
(3000-6000 VAl 

TYPE HSO 
VA 

Rating 
3000 
4000 
5000 
6000 

2976 

Part 
No. 

HSO·3000 
HSD-4000 
HSO-5000 
HSD·6000 

W D H MW 
7'12 6 
71/2 6'12 6% 6"14 
7'12 7 
71/2 8 

Mig. Appr. 
MD Screw Lbs. 
4'1. V. 40 
40/8 V. 46 
5'1. '14 52 
6Va 1/4 65 

Very low Regulation· 45°C 
Temperature Rise • Black 
High Gloss Enamel Fnish • 
Screw type terminals on 
phenolic board. 
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SEC. 5600 • TRANSFORMERS 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 
The "DU", "SU", and "UP" lines are designed for a maximum of 55°C rise above 
ambient for use on standard power lines from 50 to 500 Cps. Only prime raw 
materials are used. Units are thoroughly impregnated and baked with Signal's own 
high gloss black baking varnish. The transformers are rugged in construction, 
well-insulated and have a consistently uniform appearance. All ratings are at full 
load current, continuous operation. -

Heavy ~ inch phenolic terminal boards are provided with plated brass screws and 
flat washers (10-32 on ~ and 1/2 KVA, ~-20 on larger sizes). Connections can be easily 
made with a nut driver. It is also simple to alter the inter-connections to change trans
former ratings. Electro static shields are provided grounded to the core_ The connec
tion is made with a lug to ground and may be opened if an ungrounded shield is desired. 

"DU SERIES" 1101220 Dual Primary To 110/220 Dual Sec. (Primary & Secondary may be reversed) 

As shown on the schematic diagram the "DU" 208, 214, or 230 volts. 
line. is designed with dual primaries and sec- It is also possible to make auto-transformer con-

nections by connecting a primary group in series ondaries. All four windings are identically. rated 

~:=!'t:'" 
at 0/104/110/120 volts. This permits series or with a secondary group. Such nominal ratings as 
parallel connections on either primary or sec- 440 to 220 volts or 220 to 440 volts can be 

110 . I 110 
CfJ ondary. Therefore, a nominal 110 to 110 volt, set-up, in addition to the standard ratings de-

CfJ 104 : 104 W 220 to 220 volt, 110 to 220 volt, or 220 to scribed above. A further advantage to auto-trans-
w I a:: 110 volt transformer can be set up. The winding former connection is the fact that the KVA rating 
a:: 0 10 <C taps permit intermediate series ratings such as of a particular type is doubled. 

0 <C 

W~:t:~ 
z :::E 

110 : 110 
0 Series Secondaries Parallel Secondaries Mechanical Dimensions a:: 0 Mtg_& 

a.. 104 I 104 iJJ Part No. KVA Max. Max. L W H ML MW Term. Appr. 
- I CfJ Volts Amps Volts Amps (Max.) (Max.) (Max.) ± 1/32± 1/16 Screw Lbs. 

I DU-V. V. 0/208/220/240 1.1 0/104/110/120 2.2 50/1. 4V. 5V4 4% 21/2 #10 12 o ~ 0 -=, DU-V2 lh 0/208/220/240 2.3 0/104/110/120 4.6 50/16 50/16 5V. 43,iJ 3% #10 18 

Electro static· shield 
DU-l 0/208/220/240 4.5 0/104/110/120 9 7!1i. 61f. 7V. 63A 41fs V. 33 
DU-2 2 0/208/220/240 9_ 0/104/110/120 18 7!1i. 8V4 7V. 63A 6 V. 56 
DU-3 3 0/208/220/240 14 0/104/110/120 28 7!1i. 9V. 7V. 60/. 7 V. 70 

DU-5 5 0/208/220/240 23 0/104/110/120 46 7!1i. 10'¥. 7V. 6'¥. 8lh V. 89 
DU-7.5 7.5 0/208/220/240 31 0/104/110/120 62 9 9 8 7lh ·6¥2 V. 105 
DU-lO 10 0/208/220/240 41 0/104/110/120 83 9 12 8 7lh 9 V4 150 

"SU SERIES" 110/220 Dual Primary to 220/440 V. Dual Sec. (Primary & Secondary may be reversed) • 

~:=!'t:N' 110 I 220 
CfJ 

CfJ 104 .: /208 W 
W I a:: 
.0: 0 10 <C 

0 <C 

''':=!:t:~ 
z :::E 0 a:: 110 : '220 0 

a.. 104 I 208 W 
I CfJ 
I 

0 ' 0 --electro static shield 

"SU" transformers are similar to "DU" types except that a 220/440 V secondary is provided. 
Series Secondaries Parallel Secondaries Mechanical Dimensions Mtg. & 

Max. Max. L W H ML MW Term. Appr. 
Part No. KVA Volts Amps Volts Amps (Max.) (Max.) (Max.) ±u, ±J1. Screw Lbs. 

SU-l/. V. 0/416/440/480 0.55 0/208/220/240 1.1 5jj, 4V4 51/4 4'Y. 2V2 #10 12 

SU-lh lh 0/416/440/480 1.15 0/208/220/240 2.3 5jj. 5~. 5V. 4% 3% #10 18 

SU-l 1 0/416/440/480 2.25 0/208/220/240 4.5 7Jf. 61/4 7V. 6'¥4 4V. V. 33 

SU-2 2 0/416/440/480 4.5 0/208/220/240 9 7Jf. 81/. 7V. 63f4 6 V. 56 

SU-3 3 0/416/440/480 7 0/208/220/240 14 7Jf. 91/4 71/4 6'Y. 7 V. 70 

SU-5 5 0/416/440/480 11.5 0/208/220/240 23 7Jf. 1O'¥4 7V4 6'¥4 8V2 V. 89 

SU-7.5 7.5 0/416/440/480 15.5 0/208/220/240 31 9 9 8 7V2 6V2 V. 105 

SU-lO 10 0/416/440/480 20.5 0/208/220/240 41 9 12 8 7V2 9 V. 150 

"UP SERIES" 110/220 Dual Primary To 0/130/135/140 V. Sec. (Primary & Secondary may b~ reversed) 

.'~' 
The "UP" line utilizes the same dual primary as voltages or raise line voltages to compensate 
the "DU" line. It has, however, a single sec- for· drops in series elements. It also finds ap-

110 I 
CfJ OIldary rated at 0/130/135/140 volts. plication in bridge rectifiers for DC voltage out-

r/) 

ro: it:::: W This type is quite useful to boost· tow line puts of approximately 115 to 130 volts. 
w a:: 
a:: <C Max. Mtg.& 

<C 

"'~ I '" 

0 Secondary Secondary L W H ML MW Term. Appr. 

:::E Z Part No~ KVA Volts Amps (Max.) (Max.) (Max.) ±1/32 ± 1/16 Screw Lbs. 

0: 110 I 0 UP-2 V4 0/130/135/140 2 50/16 4V4 51f. 4% 21/2 #10 12 
104 I 0 

0 
0- W UP-4 1/2 0/130/135/140 4 50/16 50/1. 51f. 4% 3% #10 18 I CfJ I UP-8 0/130/135/140 8 71116 6V. 7V. S'Y. 4V. V. 33 

o I UP-IS ~ 0/130/135/140 15 7!1i. SV. 71/. 6'Y4 6 V. 56 

-'---- UP-25 3 0/130/135/140 25 7!1i6 9V. 71/. 63A 7 V. 70 Electro static shield 
UP-40 5 0/130/135/140 40 7!1i6 103A 7V4 63A 8lh V. 89 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

· ................. . · . ·CV Transformer & AC 
• • Capacitor are enclosed 
: [}: In dotted line. 
:. c'.: Other components shown 

to be supplied by user. 

~ g :: D, 

IHPUT : 
lQO..130~ 60 HZ 1---.--..,--0 

· , 

AV.ld.lble With dU,ll 115;230 50 Hz prlOlancs Add prefix "21 
10 part 110 r g 21 CV 24 11 

Signal's CDC Regulating Transformers are specifically manufactured for 
use in DC Power Supplies. They are designed and. rated for use with. a full 
wave center-tapped silicon rectifier. CDC transformers are operated in 
ferro-resonance and are used in conjunction with an AC tuning capacitol 
(Cr in schematic diagram), which is supplied with the transformer. 

In order to construct a regulated power supply the only other parts 
necessary are two diodes (D, and D2), an electrolytic computer grade capaci
tor (C,) and a bleeder resistor (R.). These are standard shelf items. 

The specification chart Hsts specific outputs available and the recom
mended auxiliary components. Part numbers are coded in terms of DC 
outputs, e.g., CDC-15-2 will give an output of 15V DC at 2 amps DC. 

Electrical performance is completely specified. The DC voltage is constant 
to ± 1 % over the line voltage range of 100 to 130V at 60 HZ. The nominal 
output is held to ±2%. Closer tolerance on nominal output (± 1 %) can be 
obtained on special order at slightly higher cost. 

Load regulation is specified as the rise in dc voltage output (increase in Ed.) from full load to the no load, 1f4 load, and liz 
load points. The filter capacitor (C,) specified should be used and will yield the values of tipple voltage shown. 

A significant protection feature is the fact that the DC short circuit current is limited to a maximum of 2 times rated 
current (3 times in size "C-6" units). This protects the entire circuit against shorts. 

OUTPUT 
D.C. VOLTS 

5 vdc 
(OR +5Vl*' 

6 vdc 
(OR ±6Vl** 

12 vdc 
(OR ±12VI'* 

15 vdc 
lOR ±15VI** 

18 vdc 
lOR ±lBVI** 

24 vdc 
lOR ±24VI** 

28 vdc 
(OR ±2BVI** 

36 vdc 
(OR ±36VI** 

48 vdc 
lOR ±4BVl** 

60 vdc 
(OR ±60Vl** 

120 vdc 
lOR ±120VI'~ 

DC 
Amps 

I •• 
1 
5 

10 
IS 
50 

D,S 
4,5 
9,0 

16 
40 
75 
. 0,4 

2,2 
4.5 
9.0 

20 
38 

0.35 
2.0 
3.5 
S 

IS 
30 

0.32 
1.S 
3 
6 

13 
26 

0.25 
1.2 
2.1 
4.5 

11 
20 

0.22 
1.0 
2.0 
4.0 
9.0 

16 
0.18 
0.9 
1.8 
3.2 
S 

12 

0.12 
O.S 
1.5 
2.5 
5.0 

10 

0.1 
0.5 
1.2 
2.0 
4 
S 

0.05 
0.3 
0.6 
1.0 
2 
4 

Part 
Number 

CDC·5·1 
CDC·5·5 
CDC·5·10 
CDC·5·18 
(lDC·5·50 

CDC·S·O,S 
CDC·S·4,5 
CDC·6·9 
CDC·S·1a 
CDC·S·40 
CDC·6·75 

CDC·12·0,4 
CDC·12·2.2 
CDC·12·4.5 
CDC·12·9 
CDC-12-20 
CDC·12-3S 

CDC·15·0.35 
CDC-15-2 
CDC-15-3.5 
CDC-15-S 
CDC-IS-IS 
CDC-IS-3D 
CDC-1S-0.32 
CDC-18-1.S 
CDC-18-3 
CDC-18-6 
CDC-18-13 
CDC-18-26 

CDC-24-0.25 
CDC-24·1.2 
CDC-24-2.1 
CDC-24-4.5 
CDC-24·11 
CDC-24-20 

CDC·28-0.22 
CDC-28-1 
CDC-28-2 
CDC-28-4 
CDC·2S-9 
CDC-28-1S 

CDC·3S-0.18 
CDC·3S-0.9 
CDC·36-1.8 
CDC-36-3.2 
CDC·3S-S 
CDC-36-12 

CDC·4S-0.12 
CDC·48-0.S 
CDC-4S-1.5 
CDC-48-2.5 
CDC·48-5 
CDC-48-10 

CDC-SO-0.1 
CDC-SO-0.5 
CDC-SO·1.2 
CDC-50-2 
CDC-SO-4 
CDC-60-8 
CDC-120-0.05 
CDC·120-0.3 
CDC-120-0.S 
CDC-120-1 
CDC-120-2 
CDC-120-4 

Load Regulation Ripple Recommended 
(Rise In DCV from FL) volts Dllides (0, & D2) 

NL-FL V4-FL 1f2-FL (R~S) P.I.V. I/Cell 

2.0 1.5 0,8 0.3 50 1 
1.0 0.7 0,5 0.4 50 6 
1,0 0,7 0,5 0.4 50 16 
1.0 0,7 0.4 0.4 50 60 
0,7 0,4 0,2 0.4 50 100 
2,0 1.5 D,S 0,3 50 1 
1.0 0,7 0,5 0.4 50 S 
1.0 0,7 0.5 0.4 50 IS 
1.0 0,7 0,4 0,4 50 IS 
0,7 0.4 0,2 0,4 50 SO 
D,S O,S 0.4 0.4 50 100 
3,0 F 1.1 0,3 100 1 
1.5 .0 .0.6 0.4 100 3 
1.2 0.7 0.5 0.4 100 S 
1.0 0.7 0.4 0.4 100 IS 
O.S 0:5 0.3 0.3 100 40 
0.9. 0.7 0.4 0.4 100 60 

3.5 2.3 1.3 0.3 100 1 
1.6 1.0 0,6 0.4 100 2 
1.3 O.S 0.6 0.3 100 S 
1.5 0.9 0.6 0.4 100 IS 
1.0 O.S 0.5 0.3 100 16 
1.0 0.6 0.4 0.3 100 40 

3.7 2.3 1.3 0.4 100 1 
2.0 1.2 0.7 0.4 100 2 . 
1,7 1.2 0.7 0.3 100 3 
1.7 0.9 0.6 0.3 100 '6 
1.3 1.0 0.7 0.3 100 16 
1.5 0.6 0.5 0.3 100 40 

4.0 3.4 1.5 0.3 200 1 
2.0 1.2 0.7 0.4 200 2 
1.S 1.5 1.0 0.3 200 3. 
2.0 1.0 0.7 0.3 200 6 
1.3 1.0 0.5 0.3 200 16 
1.5 0.7 0.3 0.3 200 40 

5.S 4.0 2.3 0.3 200 1 
2 1.5 0.6 0.3 200 1 
2.5 1.5 1.0 0.3 200 2 
2.0 1.2 0.8 0.3 200 S 
1.3 1.0 0.5 0.3 200 16 
1.7 O.S 0.3 0.3 200 IS 
7.0 5.5 3.5 0.3 200 1 
2.0 1.4 0.8. 0.3 200 1 
3.0 2.0 1.3 0.3 200 2 
2.5 1.4 0.7 0.3 200 3 
2.0 1.5 1.0 0.3 200 IS 
1.S 1.0 0.7 0.3 200 16 
8.0 6.0 4.0 0.2 200 1 
2.5 2.0 1.0 0.3 200 1 
3.0 1.5 1.0 0.3 200 2 
3.0 1.5 1.0 0.2 200 2 
2.0 1.0 O.S 0.3 200 6 
2.0 1.0 0.5 0.4 200 IS 

8.0 6.0 4.0 0.2 400 1 
3.0 2.0 1.2 0.4 400 1 
4.2 3.0 2.0 0.3 400 2 
3.5 2.0 1.0 0_3 400 2 
1.5 1.2 1.0 0.4 400 6 
3.0 2.0 O.S 0.4 400 IS 

9.0 S.O 5.0 0.2 400 1 
S.O 4.0 2.5 0.3 400 1 
5.5 3.5 2.5 0.3 400 1 . 
5.5 3.2 2.0 0.4 400 1 
4.0 3.0 2.0 0.3 400 2 
4.0 2.0 O.S. 0.4 400 6 

• See mechanical dimensions on opposite page. t May be reduced if ripple requirements are less severe. * Bleeder resistor may be eliminated if load current does not fall to zero. DC amp rating may be increased accordingly. 
,. If used in dual complementary supply - see opposite page. 

Filtert 81eedert 
Cap. (e,) Resistor (R.) 

MFD. DCWV Ohms Watts 

4K 10 50 2 
20K 10 10 5 
30K 10 5 10 
SOK 10 4 10 

200K 10 3 20 
3K 10 50· 2 

15K 10 10 5 
25K 10 6 10 
75K 10 5 10 

150K 10 3 20 
200K 10 1 40 

2K 15 150 2 
8K 15 25 10 

15K 15 25 10 
40K 15 10 20 
75K 15 5 40 

120K 15 4 50 

1.5K 20 200 2 
7K 20 50 5 

15K 20 25 10 
30K 20 15 20 
75K 20 10 30 

120K 20 5 50 
1K 20 300 2 
7K 20 100 5 

12K 20 50 10 
30K 20 25 20 
50K 20 15 30 

120K 20 10 50 

1K 25 350 2 
5K 25 100 10 

10K 25 50 20 
25K 25 50 20 
50K 25 25 30 
75K 25 15 50 

1K 35 500 2 
5K 35 100 10 

10K 35 100 10 
25K 35 50 20 
50K 35 25 40 
75K 35 15 SO 

~~ 50 1K 2 
50 150 10 

SK 50 100 20 
20K 50 100 20 
25K 50 25 60 
50K 50 25 SO 

1K 50 1.5K 2 
31< 50 300 10 
SK 50 250 10 

15K 50 200 20 
15K 50 50 50 
25K 50 50 50 

1K 75 2.5K 2 
2K 75 500 10 
5K 75 400 10 

10K 75 300 20 
12K 75 75 50 
20K· 75 75 50 

0.5K 150 10K 2 
2K 150 2K 10 
3K 150 1.5K 10 
4K 150 1K 20 
9K 150 250 50 

15K 150 150 100 

2978 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) , .. 2009-3076 (Vol. 3) 

Style' 
& 

Size 

C·6 
8·25 
8·50 
8·120 
8·250 
C·6 
8·25 
8·50 
8·120 
8·250 
8·500 

C·S 
8·25 
8·50 
8·120 
8-250 
8-500 

C-S 
8-25 
8-50 
8-120 
8-250 
8-500 
C-6 
8-25 
8-50 
8-120 
8-250 
8-500 

C-S 
8-25 
8-50 
8-120 
8-250 
8-500 

C-S 
8-25 
8-50 
8-120 
8·250 
B-500 

C-6 
B-25 
B·50 
8·120 
B-250 
B·500 

C·6 
·B-25 
B·50 
8-120 
8-250 
B-500 

C-S 
B-25 
B·50 
B-120 
B-250 
B-500 

C-6 
B-25 
B-50 
B-120 
B-250 
8-500 

eem/1971 



SEC. 5600 • TRANSFORMERS 

CV TRANSFORMER & AC 
CAPACITOR ARE ENCLOSED IN 
DOTTED LINE. OTHER COMPONENTS 
SHOWN TO BE SUPPLIED BY USER. 

,..-{i}+----,,,. 

CDC Transformers may also be used in complementary 
power supplies and will provide dual outputs at ± the 
rated voltage. 

R. 

'-+t---+--t--<>COMM 

R. 

Each output voltage will be the same as in the single 
supply, except that the DC current rating is V2 that in 
a single supply. 

'--__ .L-....l--O_E" 

It is also necessary to adjust the circuit parameters as follows: 
C, - V2 value in MFD, same DCWV. 
R.- 2 x value in ohms, 1/2 wattage rating. 
DIODES _1/2 P.I.V., V2 I/Cel1. 

CONSTANT VOLTAGE TRANSFORMERS 
FOR AC APPLICATIONS (TYPE ACV) 

Signai ACV Transformers are manufactured for use with AC loads. They are 
simple, rugged designs and will regulate to ±1 % for input variations from 
95-130V at 60Hz only. 50Hz versions are available on special order. If regu
lation to ±1j2% or better is desired, special units can be made to your order. 

Full regulation is maintained at any load from about 20 to 100%. Short 
circuit current is limited to a maximum of 200% of rated current (300% in 
size C-6 units). ACV Transformers are "normal" harmonic type with approxi
mately a square wave output. 
The 6.4 and 12.BV ratings are ideal for use with tube or lamp loads since 
the short circuit rating limits the inrush current to cold filaments. Stabiliza
tion of the voltage results in longer filament life. 

STYLE & 
SIZE L W 

C-6 3% 1Ya 

8-25 3 25/a 

8-50 3 3 5/8 

8-120 4 3Ya 

8-250 4 53A 
8-500 5 53/4 

PART 
NO. 

6 ACV-6.4 
6 ACV-12.8 
6 ACV-26 
6 ACV-118 

25 ACV-6.4 
25 ACV-12.8 
25 ACV-26 
25 ACV-118 

50 ACV-6.4 
50 ACV-12.8 
50 ACV-26 
50 ACV-118 

120 ACV-6.4 
120 ACV-12.8 
120 ACV-26 
120 ACV-118 

250 ACV-12.8 
250 ACV-26 
250 ACV-118 

500 ACV-118 

H ML 

11U6 21K6 

3Va 25/8 

3Vs 25/8 

4J{6 3V2 

4J{6 3V2 

5J{6 43Ja 
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VOLTS AMPS STYLE & 
AC AC SIZE 

6.4 1 C-6 
12.8 0.5 C-6 
26 0.25 C-6 

118 0.05 C-6 

6.4 4 8-25 
12.8 2 8-25 
26 1 8-25 

118 0.25 8-25 

6.4 8 8-50 
12.8 4 8-50 
26 2 8-50 

118 0.43 8-50 

64 20 8-120 
12.8 10 8-120 
26 5 8-120 

118 1 8-120 

12.8 20 8-250 
26 10 8-250 

118 2.2 8-250 

118 4.5 8-500 

MTG. 
MW SCREW 

#8 

1% #8 

2U6 #8 

23/S #10 

3% #10 

31U6 #10 
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Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

AVAILAB~E WITH EITHER l1SV OR 230V - SO/60HZ PRIMARY. 
For 230V: primary add prefix /12/1 to part no., e.g., 2·PC·24.180. 

EPOXY 

;JC ";" [@ 
® 

BASIC SCHEMATIC 

T JI 
® II 

Eo 

J 
SERIES CONNECTED 

PARALLEL CONNECTED 

SECONDARY' 
VOLT S 

10 V.C.T. or 5 V. 
SERIES 10 V.C.T. 

PARALLEL 5 V @ 2 I CURRENT 

12.6 V.C.T. or 6.3 V. 
SERIES 12.6 V.C.T. 

6.3 v @ 2 I CURRENT 

16 V.C.T. or 8 V. 
SERIES 16 V.C.T. 

PARALLEL 8 V @ 2 I CURRENT 

20 V.C.T. IIr 10 V. 
SERIES 20 V.C.T. 

PARALLEL 10 V (<j 2 I CURRENT 

24 V.C.T. or 12V. 
SERIES 24 V.C.T. 

PARALLEL 12 V @ 2 I CURRENT 

34 V.C.T. or 17 V. 
SERIES a4 V.C:T. 

PARALLEL 17 V @ 2 I CURI!ENT 

Part t 
No: 

PC·12·l0Q 

PC·12·350 

PC·12·800 

PC·16·260 

PC·16·640 

100 

350 

800 

75 

260 

640 

SERIES 40 V.C.T, 
PARALLEL 20 V @ 2 I CURRENT 

56 V.C.T. or 28 V. 
SERIES 56 V.C.T. 

PARALLEL 28 V (a. 2 I CURRENT 

88 V.C.T. or 44 V. 
SERIES 88 V.C.T.· 

PARALLEL 44 V Cd 2 I CURRENT 

120 V.C.T. or 60 V. 
SERIES 120 V.C.T. 

PARALLEL 60 V @ 2 I CURRENT 

180 V.C.T. or 90 V. 
SERIES 180 V.C.T. 

PARALLEL 90 V @ 2 I CURRENT 

230 V.C.T. or 115 V. 
SERIES 230 V.C.T. 

PARALLEL 115 V (~I 2 X CURRENT 

* Secondary current rating based on 20% regulation. Higher currents may be drawn without over·heating. Check with our 
Engineenng Dept. on specific units. 

t Use prefix "EP·" for epoxy molded units rather than "PC·", e.g., PC·lO·220 becomes EP·I0·220 when epoxy molded. 
'Size shown applies to both right and left hand units which are on same horizontal line. 

PC·40·30 30 

PC-40·110 110 

PC·40·250 250 

PC·56·20 20 

PC·56·80 80 

PC·56·180 180 

PC·88·15 15 

PC·88·50 50 

PC·88·120 120 

PC·120·l0 10 

PC·120·35 35 

PC·120·85 85 

PC·180·6 6 

PC·180·24 24 

PC·180·55 55 

PC·23D-5 

PC·230·20 20 

PC·230·40 40 

4·40 THREADED 
INSERT - 1J4" FULL 

60 

220 

500 

40 

160 

360 

30 

100 

240 

20 

70 

170 

12 

48 

110 

10 

40 

80 

EPOXY MOLDED (Part Nos. with Prefix EP·, EN·, EC·) 

Wt. 
Size VA L W H A B ML MW Oz. 

37 1.2 1.476 1.250 1.222 0.312 1.000 1.250 0.900 4 

~:D' (USE OPTlO.NAL) 
.1. 1 . 
T 

MW 3 

4 

50 4.4 1.721 1.380 1.417 0.400 1.100 1.500 1.000 6 

62 10 1.986 1.550 1.674 0.400 1.300 1.600 LOOO' 11 
MECHANICAL OUTLINE 

OPEN FRAME (Part Nos. with Prefix PC.,' PCN·, PCC·) 

37 1.2 1% Pia l3{. 0.312 1.000 3 

50 4.4 1% lIJ4 1% 0.400 1.100 5 

62 10 l¥a lU. 1% 0.400 1.300 9 

SPECIAL PC TRANSfORMERS OR CHOKES PROMPT QUOTATIONS 

Y Ienr Jl.L "Z'S.Jl.NS:ro~:a CO., INC 
FACTORY: 1 JUNIUS ST., BROOKLYN, N: Y. 11212 • (212) 498-5111 
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FOR INDICATOR TUBE & I.C. APPLICATIONS 
"PCN;' transformers provide ideal outputs for use in indicator tube and I.C. applications. 
175 or 130 V. can be used for DC supplies for "Nixies" and 6.3 or 12.6 V. Can supply 
power for associated I.C. circuitry or supplies. 

SECONDARY 
VOLT S 

175 V. & 6.3 V. 
SEC. #1 13·4) 175V. 

Part t 
No. 

PCN·~7-1 

PCN·50·1 

4 

12 

Part t 
No. 

80 130 Y. & 6.3 V. PCN·37·3 5.5 

350 SEC. #1 13-4) 130 Y. PCN·50·3 16 

80 

350 
SEC. #2 15.6) 6.3 V. PCN·S2·1 20 1000 SEC. #2 15·6) 6.3 Y. PCN·62·3 . 27 1000 

;] f;#l 
115 V • @) 

50·5011 Hz ® 
® f";ec. #2 C@ 

130 Y. & 12.6 V. PCN·37·4 5.5 40 

SEC. #1 13·4) 130 V. PCN·50·4 16 175 
SEC. #2 15·6) 12.6 V. PCN·62·4 27 500 

75 V. & 12.6 V. PCN·37·2 4 40 

SEC. #1 13-4) 175Y. PCN·50·2 12 175 
SEC. #2 15·6) 12;6 Y. 

I are on same horizontal· . 
t Use prefi~ "EN·" for epoxy molded unils ralher than "PCN·", e.g., PCN·37·1 becomes EN·37·1 when epoxy molded. 
t Sec9ndary ·current rating .based. on 200/0 regulation. Higher currents may. be drawn without over·heating. Check with our 

Engineering Dept. on specific umts. 

DUAL INDUCTORS FOR SMOOTHING & SCR SURGE LIMITING 
"PCC" dual filter chokes find use in DC supply filters or as inductive elements in switching circuits. Another application 
is to limit current surge (di/dt) in SCR circuits. These chokes may also be used as AC reactors. 

SERIES PARALLEL -
Series Connecled Parallel Connected E·T" 

Part'· (Vall· Size No. Ind. (MHY) Curro (Amps) Resis. (Ohms) Ind. (MHY) Curro (Amps) Resis (Ohms) .Millisec) 

PCC·1·37 120 0.375 6.0 30 .0.75 1.5 25 37 
PCC·2·37 80 0.5 3.8 20 1.0 0.95 20 37 
PCC-1-50 88 0.75 3.2 22 1.5 0.80 30 50 
PCC·2·50 40 1.0 2.0 10 2.0 0.5 25 50 
PCC·I·62 32 1.5 1.0 8 3.0 0.25 25 62 
PCC·2·62 20 2.0 0.64 5 4.0 0.16 20 62 

Note Pins 3 & 5 
, Based on maximum flux density of 5,000 gauss. (approx. value series connection). are Dummy Terminals 

•• Use prefix "EC"·, for epoxy molded units rather than "PCC·", e.g., PCC·1·37 becomes EC·1·37 when epoxy molded. 

SPECIAL "PC" COMPONENTS 
Signal maintains a unique department which specializes in the 

design and production of "PC" type transformers and chokes. 
The "PC" items shown here are stocked in depth at our factory 

for immediate delivery. However, they represent only a small 
fraction of our total shipments. The major portion consists of 
custqm designs or variations for our customer's special require· 
ments. 

It is equipped with the most modern automated coil winding 
and lamination stacking machinery. SpeCialized production test 
equipment assures uniform, high quality transformers at the most 
economical price. This facility is being constantly improved and 
expanded to meet the growing demand for our designs. 

Please contact us for prompt quotations on any of your speCial 
requirements for "PC" or other bobbin wound components. 

METHOD OF DETERMINING 
SECONDARY CURRE~T RATINGS Signal's PC Transformers are constructed of prime raw materials using Class S 

insulation and nylon bobbins with PC pins molded directly in the bobbin wall. They are 
black varnish impregnated and 100% tested for aU parameters before shipment. RECTIFIER TYPE 

Full Wave Center·Tap 
. Full Wave Center·Tap 
Full Wave Bridge 
Full Waile Bridge 

FILTER TYPE 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS SECONDARY 
CURRENT 

.7 X DC amps 
1.2 X DC amps 
= to DC amps 

1.8 X DC amps 

Units are available with either 115V or 230V primaries, 50·500HZ. Dual secondaries 
provide two outputs, or secondaries may be series or parallel connected. This results in a 
wide variety of output combinations. Load regulation is limited to a maximum of 20%. 

SPECIAL PC TRANSFORMERS OR CHOKES PROMPT QUOTATIONS 

__ ----J~II~j 'r)'IGN.R.L 2"B.R.N'S.FO.R.M'.E.B CO., INC 
FACTORY: 1 JUNIUS ST., BROOKLYN, N. Y. 11212 • (212) .498-5111 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE - - -------~----- - ---_. ---

Part No. UserNe! Part No. UserNe! Part No. UserNe! Part No. User Ne! Part No. UserNe! Part No. UserNe! 

PRICE LIST E·16·50 67.10 E·300·4 83.16 H·68·4 61.05 SO·1500 29.70 COC·36 PC·88·15 4.35 
E·16·100 112.20 E·CH·O.l 3.19 H·68·6 70.18 SO·2000 38.50 1.8 25.19 PC·88·50 4.51 
E·24·0.1 5.78 E·CH·0.2 3.74 H·68·8 84.70 SOO·100 5.50 COC·36· PC·88·120 4.73 
E·24·0.25 6.82 E·CH·0.25 4.35 H·68·12 124.85 SOO·150 6.60 3.2 31.68 PC·120·10 4.40 

Part No. User~el Part No. User Nel E·24·0.5 7.54 E·CH-0.5 5.50 H-68-25 191,40 SOO·250 8.14 COC-36·6 47.85 PC·120·35 4.57 
E-24-1A 8.25 E·CH·l 8.36 H-68·50 347.60 SOO-350 11.55 COC-36·12 73.70 PC·l,20·85 4.79 10-0.1 3.74 88·0.25 5.28 E-24-1 10.75 E-CH-2 9.68 H·80-0.1 12.76 SOO-500 13.64 COC-48-

10·0.25 3.96 88·0.5 6.27 E·24-2 12.34 E·CH·4 12.98 H-80-0.25 14.69 SOO-750 18.15 0.12 14.96 PC·180-6 4.46 
10-0.5 4.13 88-1 9.68 E-24-4 16.28 E-CH·6 16.28 H-80·0.5A 18.10 SOO-1000 22.22 COC-48- PC·180-24 4.60 
10-1 4.57 88·2 14.19 E-24-6 18.76 E·CH·8 20.79 H·80·0.5 22.00 SOO-1500 25.85 0.6 21.12 PC-180-55 4.82 
10-2 5.72 88·4 24.20 E-24·8 25.96 E-CH·12 26.95 H·80·1 27.61 SOO-2000 34.98 COC-48- PC·230-5 4.50 
10·4 7.15 88-6 30.25 E-24-12 30.58 E-CH-16 30.14 H-80·2 41.47 1.5 25.08 PC·230-20 4.62 
10·6 9.24 88-8 36.85 E-24-20 38.50 E-CH·20 29.48 H-80·4 68.75 HSO·3000 60.50 COC·48- PC-230-40 4.84 
10·8 9.90 88-12 46.20 E-24·25 51.81 E·CH·25 41.80 H-80·6 89.10 HSO-4000 66.00 2.5 31.57 
10-12 11.55 88-25 79.20 E-24-50 76,45 E-CH·30 50.27 H·80-8 107.58 HSO·5000 75.90 COC-48-5 47.74 

PCN·37-1 4.70 
10·25 20.02 88-50 140.80 E-24-100 122.10 E'CH-50 57.97 H-80-12 136.40 HSO·6000 83.60 COC-48-10 73.48 PCN·50·1 4.80 
10·50 29.15 120-0.5 9.02 E-36-0.1 E-CH·l00 66.00 H·80-25 233.20 OU·Y. 30.58 PCN·62-1 5.00 
10·100 47.30 5.94 COC-60-120-1 11.44 E·36-0.25 6.63 E·CH-200 105.60 H-80·50 418.00 OU'Y2 37.95 PCN·37·2 4.70 
12.8·0.1 3.74 120-2 16.17 E·36·0.5 7.57 E-CH·500 145.20 H·88-0.1 13.09 OU-l 60.50 0.1 14.74 PCN·50·2 4.80 
12.8-0.25 4.02 120-4 30.80 E-36-1A 9.41 E·CH- H·88·0.25 15.35 OU-2 82.50 COC-60- PCN-62-2 5.00 

.. 12.8-0.5 4.40 120·6 37.40 E·36-1 11.06 1000 162.80 H-88-0.5 18.43 OU-3 117.70 0.5 21.34 
12.8-1 4.90 120-8 46.75 H-88-1 28.60 OU·5 158.40 COC·60- PCN·37-3 . 4.70 

E·36-2 13.09 H-IO·0.1 10.84 1.2 24.97 PCN·50-3 4.80 12.8-2A 5.67 120-12 57.75 E-36·4 18.48 H·l0·0.25 11.55 H-88-2 42.13 OU-7Y2 203.50 COC·60-2 31.35 PCN·62-3 5.00 12.8-2 6.99 120-20 84.15 E-36-6 26.62 H-l0·0.5 12.05 H-88-4 72.05 OU-l0 258.50 COC·60·4 47.63 12.8-4 8.47 160-0.5 9.57 E-36.8 28.60 H·88·6 90.75 PCN-37·4 4.70 
18.8-6 9.90 H-l0·1 13.31 SU-v. 31.50 COC·60-8 73.37 PCN·50·4 4.80 160·1 14.19 E-36-12 34.32 H·l0-2 16.78 H-88-8 111.10 SU'Y2 39.00 12.8·8 10.56 '160·2 19.80 H·88·12 139.70 COC-120- PCN-62-4 5.00 
12.8-12 12.10 

E-36·20 58.08 H-l0·4 21.23 SU'1 62.00 0.5 14.74 
12.8-25 24.64 

160-4 34.10 E·36·25 68.42 H-l0-6 27.72 H-88·25 240.90 SU-2 84.00 COC-120· PCC·I-37 3.86 

12.8-50 33.55 
160-8 53.35 E-36-30 76,45 H-l0-8 29.81 H-88·50 431.20 SU-3 120.00 0.3 20.90 PCC-2-37 3.90, 

12.8-100 48.40 
160-12 71.50 E-36·50 96.25 H-l0-12 34.87 H-120,0.5 26.18 SU-5 160.00 COC-120- PCC+50 4.06 
180·0.5 10.01 E-36-100 190.30 H·l0-25 60.72 H-120-1 33.44 SU·7.5 205.00 0.6 24.86 PCC·2-50 4.10 

16-0.1 3.85 180·1 15.62 E·56-0.1 6.27 H·l0·50 85,58 H-120·2 47.52 SU·l0 260.00 COC·120·1 31.24 PCC-I-62 4.26 
16·0.25 4.07 180·2 22.00 E-56-0.25 7.37 H·l0-100 146.30 H-120~4 91.30 UP·2 30.80 COC-120·2 47.52 PCC-2·62 4.30 
16-0.5 4.35 180-4 39.60 E·56-0.5 8.31 H-12.8-0.1 10.84 H-120-6 ' 110.00 UP-4 35.75 COC-120·4 73.15 EP-l0-120 5.90 16-1 4.73 180·6 46.75 E·56'1 13.31 H-12.8· H-120-8 139.70 UP·8 Ep·l0·440 6.30 16-2 5.89 180-8 57.20 E·56-2 14.85 H·120-12 172.70 58.30 6ACV-6.4 15.51 
16-4 8.91 180-12 85.80 E·56·4 25.08 

0.25 11.66 H·120-20 255.20 
UP-IS 84.70 6ACV·12.8 15.32 EP-l0-1000 6.75 

16·6 10.45 E-56-6 36.41 
H·12.8-0.5 12.82 UP-25 108.90 6ACV-26 15.07 EP-12-100 5.96 

16-8 11.33 230-0.5 11.55 H-12.8-1 14.30 H-160-0.5 27.72 UP-40 151.80 6ACV-118 14.74 EP·12-350 6.33 230·1 16.50 E-56-8 45.21 H-12.8-2A H-160·1 41.47 16·12 14.03 16.61 COC-5·1 15.60 EP·12-800 6.77 
16-25 26.40 230-2 23.65 E-56-12 59.95 H-12.8-2 20.63 H-160-2 58.08 COC·5-5 

25·ACV-
230·4 46.20 E·56-25 98.45 H-12.8·4 H-160·4 101.20 22.10 6.4 22.00 Ep·16-75 6.00 

16-50 41.80 25.08 COC-5·10 230-6 55.00 E-56-50 177.10 H-12.8-6 H-160-8 159.50 26.10 25-ACV- Ep·16-260 6.35 16-100 70.40 29.37 COC·5-18 E-56·100 264.00 H·12.8-8 31.68 H-160-12 214.50 32.70 12.8 21.78 EP-16-640 6.79 
24·0.1 3.85 300-0.5 12.10 COC-5·50 50.00 25·ACV-26 21.45 
24-0.25 4.51 300·1 21.67 E·68-0.1 6.44 H-12.8-12 36.52 H-180-0.5 29.04 25·ACV- EP·20-60 6.02 
24·0.5 4.95 300-2 34.10 E-68·0.25 7.28 H·12.8·25 75.13 H-180-1 45.65 COC-6-0.8 15.40 

118 20.90 EP-20·220 6.37 
24·1 A 5.39 300-4 53.35 E-68·0.5A 8,47 H-12.8- H-180-2 64.57 COC-6·4.5 21.89 EP-20-500 6.81 
24-1 6.99 CH-O.l 2.48 E·68·0.5 11.24 50 103.07 H·180·4 116.60 COC-6-9 25.85 50-ACV-

24-2 8.03 CH-0.2 2.86 E-68·1 13.20 H-12.8- H-180·6 138.60 COC'6-16 32.45 6.4 25.96 EP-24-50 6.12 
CH-0.25 E-68-2 16.83 100 150.70 H-180-8 170.50 COC-6·40 48.84 50-ACV- EP-24-180 6.47 

24-4 10.07 3.30 
CH·0.5 4.18 E-68-4 31.68 H-180-12 257.40 COC-6-75 74.80 12.8 25.52 EP-24·450 6.90 

24-6 12.10 E-68-6 36.41 H-16·0.1 11.22 COC-12- 50-ACV-26 24.97 CH-l 6.27 H-16-0.25 11.83 H-230-0.5 33.55 24-8 16.72 E-68-8 44.00 0.4 15.35 50-ACV- EP-34-35 6.23 
24-12 19.58 CH-2 7.26 E-68-12 65.45 H-16-0.5 12.65 H-230-1 48.18 COC-12- EP-34-125 6.58 

CH-4 9.68 H-16_1 H-230-2 118 24.42 
24-20 24.64 E-68-25 99.00 13.86 69.41 2.2 21.78, EP-34-300 7.00 
24-25 33.00 CH-6 12.10 E-68-50 181.50 H-16-2 17.27 H-230-4 136.40 COC-12- 120-ACV-
24-50 48.40 CH·8 15.40 H-16-4 26.18 H-230-6 163.90 4.5 25.74 6.4 32.01 EP-40-30 6.28 
24·100 77.00 CH-12 19.80 E-80-0.1 6.60 H-16-6 30.80 H-300-0.5 35.09 COC-12-9 32.34 120-ACV- EP-40-110 6.63 

CH-16 22.00 E-80-0.25 7.65 H-16-8 33.55 12.8 31.79 EP-40-250 7.05 
36-0.1 3.96 CH-20 21,45 E-80-0.5A 9.35 H-16·12 41.80 

H·300-1 63.25 COC-12-20 48.51 
120-ACV-36-0.25 4,40 CH-25 30.25 E-80-0.5 11.33 H-16-25 79.20 

H-300-2 100.10 COC-12-38 74.58 
26 31.46 EP·56-20 6.30 

36-0.5 5.01 CH·30 36.30 E-80-1 14.41 H-16-50 125.40 H·300-4 157.30 COC-15- 120·ACV- EP·56-80 6.66 
36·1A 6.22 CH-50 41.80 E-80-2 21.56 H-16-100 211.20 H-CH-O.l 7.15 0.35 15.29 118 31.02 EP-56-180 7.07 
36-1 7.26 
36-2 8.58 

CH-l00 47.30 E-80-4 35.86 H-24-0.1 11.22 
H-CH-O.2 8.31 COC-15-2 21.67 250·ACV- Ep·88-15 6.33 

36-4 11.99 
CH-200 74.80 E-80-6 46.20 H-24-0.25 13.09 H·CH-0.25 9.63 COC-15-

12.8 48.40 EP·88-50 6.70 
CH-250 84.00 ' E-80-8 56.10 H-CH-0.5 12.21 3.5 25.63 EP-88·120 7.10 36-6 17.16 CH-500 101.20 E-80-12 71.17 H-24-0.5 14.41 COC-15-8 32.12 250-ACV-

36·8 18.37 CH-l000 112.20 E-80·25 121.00 H-24-1A 15.79 H-CH-l 18.37 COC-15-1648.29 26 47.30 EP-120-10 6.38 
36-12 22.00 E-80-50 217.80 H-24-1 20.57 H-CH-2 21.45 COC-15-30 74.36 250-ACV- EP-120-35 6.75 
36-20 37.07 CL-I-2 3.45 H-24-2 23.65 H-CH-4 28.82 118 46.09 EP-120-85 7.15 
36-25 43.56 CL·2-4 4.35 E-88-0.1 6.77 H-24-4 29.92 H-CH-6 36.30 COC-18-

500-ACV-
36-30 48.40 CL·4-8 7.35 E-88·0.25 7.95 H-24-6 36.08 H-CH-8 46.42 0.32 15.24 EP-180-6 6.44 
36-50 60.50 CL-6-12 8.40 E-88-0.5 9.52 H-24-8 50.27 H-CH-12 59.95 COC-18- 118 74.80 EP-180-24 6.80 
36·100 118.80 CL-12-24 12.50 E-88-1 14.80 H-24-12 58.85 H-CH-16 66.88 1.8 21.56 PC-l0-120 3.92 EP-180-55 7.20 
56·0.1 4.18 CL-25-50 14.00 E-88-2 21.89 H-24-20 74.14 H-CH-20 65.23 COC-18-3 25.52 PC-I 0-440 4.11 

CL-50-100 18.00 E-88-4 37.51 H-24-25 99.55 H-CH-25 92.18 COC-18-6 32.01 PC-l0'1000 4.34 EP-230-5 6.50 
56-0.25 4.90 E-88-6 47.08 H-24-50 147.40 H-CH-30 111.10 COC·18-13 48.29 EP-230-20 6.85 
56-0.5 5.50 E·l0-0.1 5.61 E-88-8 57.75 H-24-100 235.40 H·CH-50 128.70 COC-18-26 74.25 PC-1.2-100 3.96 EP-230-40 7.25 
56·1 8.80 E·l0-0.25 5.97 PC-12-350 4.14 
56-2 9.79 E·l0-0.5 6.38 E-88-12 72.93 H-36-0.1 11.50 H-CH-l00 146.30 COC-24- PC-12-800 4.36 EN-37-1 6.70 I 
56·4 16.39 E-l0-1 6.99 E-88-25 125.40 H-36-0.25 12.76 6-250 78.00 0.25 15.18 EN-50·1 7.00 
56·6 23.65 E-l0-2 8.80 E-88-50 224.40 H-36·0.5 14.58 9-250 100.00 COC-24- PC-16-75 4.00 EN-62·1 7.40 
56·8 29.15 E-l0-4 12.21 E-120-0.5 13.53 H-36-1A 18.15 12-250 110.00 1.2 21.45 PC-16·260 4.16 

56-12 38.50 E-l0-6 14.30 E-120·1 17.27 H-36·1 21.29 COC-24- PC-16·640 4.38 EN-37-2 6.70 

56-25 62.70 E-l0-8 15.40 E-120-2 24.64 H-36-2 25.19 6-500 107.80 2.1 25.41 PC-20·60 4.02 EN-50-2 7.00 

56-50 112.20 E-l0·12 18.21 E-120·4 47.41 H-36·4 35.31 9-500 139.70 COC-24- PC'20·220 4.18 EN-62-2 7.40 
12-500 173.80 56-100 166.10 E-l0-25 29.48 E-120·6 57.86 H-36·6 50.60 4.5 31.90 PC-20·500 4.40 EN-37-3 6.70 

68-01 4.29 E-l0-50 46.42 E-120-8 72.38 H-36-8 54.45 3-1000 114.40 COC-24-11 48.18 PC-24·50 4.13 EN-50-3 7.00 
68-025 4.84 E-l0-100 75.90 E-120-12 91.30 H-36-12 65.34 6-1000 184.80 COC-24-20 74.03 EN-62-3 7.40 
68-0.5A 5.61 E-120-20 134.20 H-36-20 110.00 PC-24-180 4.29 

E-12.8-0.1 5.61 MV-l 14.85 COC-28- PC-24-450 4.51 
68·0.5 7.43 E-12.8·0.25 6.06 E-160-0.5 14.36 

. H-36-25 129.80 MV-2 17.60 0.22 15.13 
EN-37-4 6.70 

H-36-30 144.10 PC-34-35 4.24 EN-50-4 7.00 68-1 8.69 E-12.8-0.5 6.66 E-160-1 21,45 H·36-50 181.50 MV-4 23.10 COC-28-1 21.34 PC-34-125 4.40 EN-62-4 7.40 68-2 11.00 E-12.8-1 7.43 E-160-2 30.14 H-3S-100 358.60 MV-6 31.90 COC·28-2 25.30 PC-34-300 4.62 68-4 20.68 E-12.8-2A 8.64 E-160-4 52.47 MV-12 44.00 COC-28-4 31.79 EC-I-37 5.85 
68·6 23.65 E-12.8-2 10.73 E-160-8 83.16 H·56-0.1 12.10 3PH-24-50 99.00 COC-28-9 48.07 PC-40-30 4.29 EC-2-37 5.90 
68-8 28.38 E·12.8-4 13.04 E-160-12 113.30 H-56-0.25 14.19 3PH-24 COC-28·16 73.92 PC·40·110 4.46 
68-12 41.80 E-12.8-6 15.29 H-56'0.5 16.01 100 139.70 COC-36- PC-40-250 4.68 EC-1-50 6.25 
68-25 62.70 E·12.8-8 16.39 E-180·0.5 15.02 H·56-1 25.63 EC-2-50 6.30 
68·50 113.30 E-12.8-12 18.92 E-180-1 23.54 H-56-2 28.60 3PH-24 0.18 15.02 PC-56·20 4.32 

E-12.8·25 38.94 E-180-2 33.44 H-56-4 47.96 200 227.70 COC-36- PC-56-80 4.48 EC-1-62 6.65 
80·01 4.40 E-180-4 61.05 0.9 21.23 PC-56-180 4.70 EC-2-62 6.70 
80·0.25 5.06 E-12.8·50 53.46 H-56-6 69.41 3PH-48·30 99.00 
80-0.5A 6.16 E-12.8-100 77_55 E-180-6 72.38 H-56-8 86.24 3PH-48-
80-0.5 7.43 

E-180-8 89.10 H-56-12 114.40 60 139.70 
80-1 9.35 

E-16-0.1 5.78 E-180·12 135.30 H-56-25 187.00 3PH-48 OEM DISCOUNT SCHEDULE E-16.025 6.13 
80-2 13.97 E-16-0.5 6.56 E-230·0.5 17.33 H-56·50 335.50 120 227.70 QTY. OISCOUNT QTY. DISCOUNT 
80-4 23.10 E-16-1 7.17 E-230'1 25.08 H-56·100 500.50 SO-100 8.03 1-9 NET 50·99 331/3% 
80-6 29.70 E-16·2 8.98 E·230-2 36.30 H-68·0.1 12.43 SO-150 9.46 10-21+ 15% 100·199 40% 
80-8 35.75 E-16·4 13.70 E-230·4 71.50 H-68-0.25 14.06 SO-250 11.00 25-49 25% 200 Over QUOTE 
80-12 45.10 E-16-6 16.17 E-230·6 85.25 H-68-0.5A 16.39 SO-350 14.30 
80-25 76.45 E-16·8 17.66 E-300·0.5 18.15 H-68-0.5 21.67 SO·500 16.61 TERMS: NET 30 OAYS ON APPROVEO CREDIT 
80·50 136.40 E-16-12 22.00 E-300-1 33.00 H-68-1 25.30 SO-750 21.18 F.O.B. FACTORY, N. Y. 

88·0.1 4.51 E-16-25 41.80 E-300-2 52.80 H-68-2 32.23 SO-I 000 25.30 
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120 VOLT SINGLE PHASE PANEL MOUNTING 
Cased and uncased units designed for mounting on panels 1/4" thick to 5/8" thick. Most panel mounting units can also be bench mounted. 

Mfr~~;vpe No. .Q.,~~lts OutP~~1:mp5 K.~: 2u ~x2~~: Weig~t (Lbs.1 p~;.~ 
201 *0-132 2.b, .26 2'\"x2'/16 3 12.25 
221 *0-132 2.25.30 2u /llix21/;. 3.3 12.50 
251 -a.132 2.5 .33 2u,~x2'/16 3.5 13.00 
291 -0-132 3.0 ,40 21\~x2'/~ 3.5 13.25 
311 ·0-120/140 .:t75 .53 3%x30/.0)(3% 5 18.00 
501 0-120/140 5.0 .70 3% x 3* x 35/ U; 6 19.00 

1010 0-120/140 10_0 1.4 5'/ .. x 5 x 4';', 12 25.00 
1010CT 0-120/140 '10.0 1.4 6'/, x 5 x 4'/.. 12 33.00 
1210 "0·120 12.5 1.4 5';', x 5 x 4';', 12 27.od 
1210CT uO·120 12.5 1.4 67/8 x 5 X 4'/16 12 35.00 
1510 0·120/140 15.0 2.1 6'/,. 6'/ .. 4'10 20 48.00 
2510 0·120/140 25.00 3.5 8';'" 7'1.'>< 4'/, 23 65.00 
251 OCT IJ.120/140 25.0 3.5 9'/,. 7'/ .. 4'/, 23 78.00 
5010 0-140 50.0 7.0 12Y.. x 12% x 6% 60 i62.00 
5010CT 0-140 50.0 7.0 15'1. x 14 x 6% 60 182.00 

*60 cycle operation only at overvoltase. 
**60 cycle operation only. 

120 VOLT SINGLE WITH CORD & RECEPTACLE 
All models housed in rugged cases include pilot light, switch fuse, line cord, plug and matching receptacle. 
2 PF models are equipped with 2-wire cords, plugs and receptacles. 
3PN models are equipped with 3-wire grounded cords, plugs, and receptacles. 

Mfr's Type No_ Volts Output Amps KVA 

2PFl71 "0-132 1.15 .23 
3PN171 "0·132 1.75 .23 
2PF311 '0·120/140 3.75 .53 
3PN371 '0·120/140 3.75 .53 
2PF501 0·120/140 5.0 .70 
3PN501 0-120/140 5.0 .70 
2PF1010 0·120/140· 10.0 1.4 
3PN1010 0·120/140 10.0 1.4 
2PF1210 "0·120 12.5 1.4 
3PN1210 "0-120 12.5 1.4 
3PN2210 0·140 22.0 2.4 

*60 cycle operation only on overvoltage. **60 cycle operation only. 

Size 

3 7/8 X 37/8 )( 3% 
3718 X 371s)( 3% 
6% x 61/8)( 6% 
6% x 61/8 x 6% 
6% x 61/s x 6% 
6%)( 6 1/8 x 6% 

6'7fs x 5)( 47116 
6%x5x47/J6 

6'%~ x 5 x 47116 
6718 X 5 X 47116 
10% x 7% x 41/S 

240 VOLT SINGLE PHASE PANEL MOUNTING, 

Weight (Lbs.) Price 

3.5 23.00 
3.5 25.00 
7.0 26.00 
7.0 28.00 
9.0 28.00 
9.0 30.00 

12.0 34.00 
12.0 40.00 
12.0 40.00 
12.0 44.00 
23.0 94.00 

Cased and uncased units designed for mounting on panels 1I4"'thick to 5/S" thick. Most panel mounting units can also be benched mounted. 

Mfr's Type No. Volts Output Amps KVA Size Weight ILbs.) Price 

1020 0-240/280 3.5 .98 55/16 x 5 X 43f16 12.0 30.00 
1020CT 0-240/280 3.5 .98 6';'-x 5 x 4'/" 12.0 37.00 
1220 0-240 5_0 1.2 5 S116X 5x 43f16 12.0 32.00 
1220CT 0-240 5_0 1.2 6% x 5 x 4 7116 12.0 40.00 
1520 0·240/280 9.5 2.7 61/s x 6% x 41]/16 20_0 48.00 
2520 0-240/280 10.0 2.8 8%x 7Sfsx41/S 23.0 65.00 
2520CT 0-240/280 10.0 2.8 9% x 7% x 4 1/5 23.0 78.00 
5020 0-240/280 28.0 7.8 12% x 12% x 6% 60.0 162.00 

5020CT 0·240/280 28.0 7.8 15s/s)( 14 x 6% 60.0 182.00 

VOLT SINGLE PHASE MODELS CORD & RECEPTACLE 
All models housed in rugged cases include pilot light, switch. fuse, line cord, plug and matching receptacle. 
2 PF models are equipped with 2-'4Iire cords, plugs and receptacles. 
3 PN models are equipped with 3:wire grounded cords, plugs, and receptacles. 

Mfr's Type No. 'Volts Output Amps KVA 

2PF1020 0·280 3.5 .98 
3PN1020 0·280 
2PF1220 "0·240 
3PN1220 "0·240 
JPN2520 0·240 

"6~ cycle operation only. 

3.5 
5.0 
5.0 

10.0 

.98 
1.2-
1.2 
2.8 

Size 

6"/s x 5 x 4"/16 
67/" x 5 x 47/u. 
67JR x.5 x 4'116 
6"/s X 5 x 47116 
95/s X 7Ys x 4 1/8 

120 VOLT VARIABLE ISOLATION TRANSFORMERS 

Weight (lbs.1 

12.0 
12.0 
12.0 
12.0 
23.0 

Pric~ 

39.00 
46.00 
45.00 
47.00 
94.00 

STACO isolated variable autotransformers provide a means for smooth control of an electrically isolated AC voltage output. Uncasad models 
offer iSOlated, non-isolated voltage doubler, and series connections with proper external hook-up. Cased models feature circuit breaker, switch 
pilot light, output voltmeter 3-wire grounded cord, plug, and matching receptacles. Cased models available in isolated connection only. Ratings 
shown are for isolated connections. 

Mfr's Type No. Volts Output Amps KVA. Size Weight (lbs.' Price 

J401 0·140 4.0 .56 61/s x 6% x 4% 13.0 82.00 
J901 0·140 9.0 1.26 89/32 x 7* X 51/8 25.0 110.00 
EJ401v 0-140 4.0 .56 9~ x 12 15116 x 6% 26.0 110.00 
EJ901V 0-140 9.0 1.26 11%x14YI6 x 6% 36.0 155.00 

EJ201V. E~401V, EJ901V have a 0-140 VAC and 0-120 VOC at full rated current available at isolated banana receptacles. 

DELUXE VARIABLE AUTOTRANSFORMERS 
ST ACO offers a selected group of variable autotransformers with new style, broad applications, and a unique combination of practical features. 
Suitable for use in any industrial application. classroom or laboratory. All units provide continuous voltage control over a wide range, and all 
are protected against short circuit_ Convenient controls provide error·tree operation and distortionless adjustment of AC voltage. 

Mfr's J'vpe No. Input Volts Output Volts Output Amps KVA Size Weight (Lbs.J Price 

E171 120 0-132 1.75 .23 5'1a X 99116 X 3% 8_0 29.00 
E371 120 0-140 3_75 _52 7%x lP1l6x47/a 11.0 30.00 
ESDI 120 0-140 5.0 .7 7%x ll J/16 X 4% 12.0 36.00 
E50lV 120 0·140 5.0 .7 7%x 15'/" x 5% 13.0 65.00 
E501VA 120 0-140 5_0 _7 11%x129/16x57/a 17.0 105.00 
E501VAW 120 0-140 5.0 .7 11%x 149h6x5'1a 18.0 165.00 
E1010 120 0-140 10.0 1.4 73fsx lpsl16x5'!a 18.0 65.00 
El010V 120 0-140 10.b 1.4 7 3/8 X 15'116 X 5'18 19_0 85.00 
El010VA 120 0-140 10.0 1.4 11%x 129/16X5'1a 23.0 125.00 
El010VAW 120 0-140 10.0' 1.4 11%x 149/16 X 57/a 23.0 200.00 
E1210 120 0-120 12_0 1.44 7%x 1115116 X 5% 19.0 63.00 
El020 240 0-280 3.5 .98 7% x 1115!t6 x 5% 18.0 63.00 
E1710 120 0-140 17.0 2.38 11% x 1491a6 x 5% 31.0 100.00 
El720 240 0-280 10.0 2.B l1Y.x14~1I6x5'1s 30.0 1QQ .. 00 

E501V, E501VA, E501VAW. El010V, El010VA, El010VAW have isolated AC and DC outputs of 10% of the output current rating of the 
unit. Outputs are available at isolated banana rectlptacies. 
V = Voltmeter A = Ammeter W "" Wattmeter 

eem/1971 See YELLbW SECTION for Local Offices, Phones 
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STACO Variable Autotransformers 
are precision built to exacting toler
ances from the finest materials 
available. 

Staco's new improved design pro
vides long life. with negligible main
tenance, high efficiency and regula
tion, greater power to size ratio. 
Staco designs permit replacement 
of competitive equipment or pre
vious Staco models without modi
fication. 

Models are available in various con
figurations from 1.75 to 300 
amperes output, Choose from panel 
mounted units, cord and plug types 
or deluxe fully enclosed portable 
models, with or without metering. 
Staco products represent 25 years 
experience in providing safe arid de
pendable control of power. 

Ccmtact your local representative 
for full details or write the factory 
for our new Product Guide, 

• slAm 
~IINCORPORATEO m 2240 EAST THIRD STREET 

DAYTON, OHIO 45403 USA liD 513/253·1191' TWX, 810/459·1798 

2983 
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7b1l: 13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

~'NC PHONE: 816 SO 1-6314 TWX-91 0-777 -7037 

MINIATURE AUDIO TRANSFORMERS - LA & LB SERIES 

DIMINS/ONS WITH SHIELD 
D.D. 1/', MAX. . 
M.T. 17/32 MAX. 

SUB-MINIATURE 'AUDIO TRANSFORMERS - LT. LS & LU SERIES 

lU SERIES Lr,LSSERIES 

"'''1 

UJ 
DC· 

{LJI'" " 
j2 5-: 

L .... 
LS, LT, and LU Series transformers have successfully passed 
the rigid requirements of MIL-T-27B, Class R, Grade 5. 
Subminiature in size, weighting less than 0.1 ounce, these 
transformers have tenth inch grid spacing between terminals 
and are ideally suited for transistor circuit applications 
which utilize printed circuit board design. All three series 
have risers on mounting surfaces to facilitate inspection and 
board cleaning, and also to prevent moisture traps. 

MAGNETIC SHIELDING 
LS and LT Series transformers are available with magnetic 
shields when required. Overall dimensions of transformers 
with the magnetic shield added are .365 max x .465 max x 
.531 max. 
To order transformers with shields installed add 500 to dash 
numbers shown in the table. For example: to order an 
LS-22 with shield, specify LS-522. 

LS. LT 
Dr LU 
No. 

2 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

101 
102 
103 
104 

T pe 
Input 
Interstage 
Interstage 
Interstage 
Driver 
Driver 
Driver 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output. 
Output' 
Output 
Output 
Output 
Output 
Output 
Driver 
Driver 
Output 
Output 
Driver 
Output 
Output 
Output 
Input 
Isolation 
Choke 
Choke 
Choke 
Choke 

MIL-T-21A 
Designa

tion 
TF5RXI6ZZ 
TF5RXI3ZZ 
TF5RXl3ZZ 
TF5RXI3ZZ 
TF5RX13ZZ 
TF5RX13ZZ 
TF5RXI3ZZ 
TF5RXI7ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RXI3ZZ 
TF5RX13ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RXI3ZZ 
TF5RXl3ZZ 
TF5RXI3ZZ 
TF5RX17ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RXI7ZZ 
TF5RXl7ZZ 
TF5RXl7ZZ 
TF5RX17ZZ 
TF5RXI3ZZ 
TF5RXI3ZZ 
TF5RXI3ZZ 
TF5RXI3ZZ 
TF5RXI3ZZ 
TF5RX13ZZ 
TF5RX17ZZ 
TF5RX17ZZ 
TF5RX13ZZ 
TF5RX17ZZ 
TF5RXI3ZZ 
TF5RXI7ZZ 
TF5RXI3ZZ 
TF5RXl7ZZ 
TF5RX20ZZ 
TF5RX20ZZ 
TF5RX20ZZ 
TF5RX20ZZ 

. Torotel "LB" Transformers are manufactured 
to MIL-T-27B, Grade 5, Class S specifications. 
This Series of "LB" Transformers have 0.1 
grid spacing for printed circuit applications 
and .030 mounting surface to avoid a moisture 
trap. Leads are made of 20AWG tinned hard 
drawn copper. Unitizing Dumet wire are avail
able on special request. 
DELIVERY AVAILABLE FROM STOCK 

Primary 
Impedance 

50000 c.t. 
20000/30000 
20000/30000 c.t. 
10000/12000 c.t. 
10000/12000 c.t. 
10000/12000 c.t. 
10000/12000 c.t. 
500/600 
1000/1200 
600 
1200 
10000 . 
150/200 c.t. 
300/400 c. t. 
600/800 c.t. 
1000/1330 c.t. 
1500/2000 c.t. 
7500/10000 c.t. 
300 c.t. 
500 c.t. 
900 c.t. 
1500 c.t. 
120/150 c.t. 
320/400 c.t. 
600/750 c. t. 
800/1000·c.t. 
1200/1500 c.t. 
1600/2000 c.t. 
8000/10000 c.t. 
10000 c.t. 
10000/12000 
20000 
1000 
400 c.t. 
10000/12000 
600 c.t. 
10000 
600 
25000 c.t. 
600 c.t. 
6 hy. @2ma. 
1.25 hy. @ 2 rna. 
3.5 hy. @ 2 rna. 
.3 hy. @ 4 rna. 

D.C_ 
Res. 

Ohms 
3800 
1700 
1700 
1050 
1050 
1050 
1050 

60 
145 
70 

120 
1160 

18 
38 
75 

120 
180 
820 

37 
60 

100 
170 
15 
40 
70 

100 
125 
190 
820 

1000 
1050 
1700 
135 
40 

1050 
72 

1000 
72 

4300 
90 

1700 
180 

1100 
42 

D.C. 
Ma. 
Pri. 

.2 

.5 

.5 
1 
1 
1 
1 
3 
3 
3 
2 
1 

10 
7 

4.5 
3.5 

3 
1 
7 
3 
4 
3 

10 
6 

4.5 
4 
3 

2.5 
1 
1 
1 

.3 
3 
3 
1 
3 
1 
3 

0.6 
4 

Secondary 
Impedance 

1000 c.t. 
800/1200 
800/1200 c.t. 
1500/1800 c.t. 
1200/1500 c.t. 
2000/2500 c.t. 
500/600 c.t. 
50/60 
50/60 
3.2 
3.2 
3.2 
12/16 
12/16 
12/16 
12/16 
12/16 
12/16 
600 
600 
600 
600 
3.2/4 
3.2/4 
3.2/4 
3.2/4 
3.2/4 
3.2/4 
3.2/4 
10000 c.t. 
500/600 c.t. 
1000. 
50 
11 
2000/2500 c.\. 
600 c.t. 
10000 split 
600 split 
1000 c.t. 
600 c.t. 

Max. 
Power 
MW. 
25 
40 
40 
50 
50 
50 
51) 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
30 
30 

Tentl. 
Lay
out 
E 
B 
E 
E 
E 
E 
E 
B 
B 

- B 
B 
B 
D 
D 
D 
D 
o 
o 
D 
o 
o 
D 
D 
D 
D 
D 
o 
o 
D 
E 
C 
B 
B 
o 
C 
E . 
E 
E 
A 
A 
A 
A 
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fbI!; 13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

___ INC. PHONE: 816 SO 1-6314 TWX-91 0-777·7037 

AUDIO 
TRANSFORMERS 
II & LR SERIES 

These tiny, versatile "LL" transformers are provided with .020 risers 
and 0.1 grid spacing for printed circuit board applications and are 
manufactured to MIL-T-27, Grade 5, Class S specifications. 
RESPONSE: ± 1 DB 200 to 50,000 HZ 
DISTORTION: 10% Max. at rated power, 200 to 50,000 HZ 
WEIGHT: 0.4 OZ 

Max_ 
DC Resistance Max. 200 

MIL-H7 Impedance Ohms Ohms Prl Hz 
LL Designa- DC Pwr lt 

Ho. tion Ap lieation Pri Sec. Pri Sec (ma) (mw) 
001 TF5SX16ZZ Input 100K-CT 1000-CT 6000 60 a ISO 
002 TFSSX161z Interstage 25K-CT 1000-CT 2800 120 0 ISO 
003 TF5SX13ZZ Interstage 10K-CT 10K-CT 1100 1200 I 150 
004 TF5SX13ZZ Driver 10K-CT 15OO-CT 1100 200 1 150 
OOS TF5SXI3ZZ Output to Line 10K-CT 600-CT 1100 75 1 ISO 
006 TF5SX13ZZ Interstage 4000-CT 10K-CT 440 1200 1.5 150 
007 TFSSX17ZZ Output to Lin. 1000-CT 600-CT 100 60 3 150 
008 TFSSX17ZZ Output 1000-CT 4 100 0.4 3 150 
009 TF5SXllZZ Input 60C-CT 25K-CT 65 3500 4 ISO 
010 TF5SXI7ZZ Isolation 600-CT 600-CT 65 75 4 ISO 
011 TF5SX17Z1 Output 600-CT 60 65 7 4 150 
012 TFSSX17ZZ Output 600-CT 4 65 0_5 4 150 
013 TF5SXI3ZZ Driver IOK-CT 2000-CT 1100 240 1 150 
014 TF5SXI3ZZ Driver 10K-CT 500-CT 1100 65 1 150 
015 TFSSXI7ZZ line to line SOO-CT 600-CT 55 75 4_5 150 
016 TF5SX17ZZ Output to Lin. 300-CT 600-CT 33 75 5.5 150 

AUDIO 
TRANSFORMERS 
LW & LV SERIES 

"lW" series transformers are manufactured to Mll-T-27, Grade 5, Class 
S specifications. Riser areas and 0.1 grid spacing make these units 
ideal for printed circuit board applications. 
RESPONSE: ±1 DB 100 to 10,000 HZ 
DISTORTION: 1.5% Max. at 60 MW, 100 TO 10,000 HZ 
WEIGHT: 2.4 OZ 

Max. 
DC Resistance Max_ 200 

" MIL-T-U Impedance Ohms Ohms Pri Hz 
LW Designa- DC Pwr* 
No. tion Application Pri Sec. Pri Sec (ma) (mw) 
001 TFSSX13ZZ Interstage IOK-CT 10K-CT 800 1050 1 ~.~ 002 TFSSXI3ZZ Output to Line 10K-CT 600-CT 800 60 I 3. 
003 TFSSXI3ZZ Output IOK-CT 4 800 0.5 1 3.5 
004 TF5SXI3ZZ Output ISOO-CT IS 110 1.5 2.5 3.5 
005 TF5SX17ZZ Output to Line 1000-CT 15 75 60 3 3.5 
006 TF5SXI7ZZ Output 1000-CT 4 75 0.5 3 3.5 
007 TF5SXlIZZ Input 600-CT 25K-CT 45 2700 4 2.5 
008 TF5SX17ZZ Isolation 600-CT 600-CT 45 60 4 3.5 
009 TFSSXI7ZZ Output 600-CT 60 45 6.5 4 3.5 
010 TF5SXI7ZZ Output 600-CT IS 45 1.5 4 3.5 
011 TF5SXI7ZZ Output 600-CT 4 45 0.5 4 3.5 
012 TF5SX17ZZ Output to Lin. 250 600-CT 20 60 7 3.5 
013 TF5SXI3ZZ Interstage 2SK-CT lOOO-CT 2500 85 0.5 2.5 
014 TFSSXI3ZZ Driver 10K-CT 2000-CT 800 170 I U DIS TFSSXI3ZZ Driver 10K-CT 500-CT 800 50 I 
016 TFSSXI7ZZ line to line 500-CT 600-CT 50 60 4.5 3.5 
017 TF5SXI7ZZ Output to "Line 300-CT 600-CT 30 60 5.5 3.5 
018 TF5SXI3ZZ Interstage 2500-CT 10K-Split 200 900 1.5 3.5 

AUDIO TRANSFORMERS - LJ SERIES 

rlrl 
r- .800 Ma~. --1 
I 

i ,.600 1 i 
II i I 
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~ 
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.7 
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"U" Series transformers are the ultimate in compactness and their 
.450 HT and 0.1 grid spacing provide a most efficieht .5" board spacing 
unit. Designed to meet MIL-T-27B, Grade 5, Class S. 

RESPONSE: ±1 DB 200 to 10,000 HZ 
0 DlSTORTlON_ 10 % Max. at rated power, 200 to 10,000 HZ 

WEIGHT: 0.75 02 

, 
~ 
~ 
I 

. 

Series A B C 

LL .600 .590 .590 

LR .925 .800 .710 

These miniaturized "LR" transformers are manufactured to MIL-T-27, 
ideally suited for a wide Grade j' Class S specifications and are 

range a printed circuit applications_ 
RESPONSE: ±1 DB 200 to 20,000 HZ 
DISTORTION: 10% Max. at rated power, 200 to 20,000 HZ 
WEIGHT: 1.0 OZ 

Max. 
DC Resistance Max 200 

MIL-T-27 Imp.d.nce Ohms Ohms Pri Hz 
LR Designa- DC Pwr* 
No. tion A plication Pri Sec. Pri Sec (ma) (mw) 
001 TF5SX13ZZ Int.rstag. 25K-CT 1000-CT 2600 110 0.5 750 
002 TF5SX13ZZ Interstag. I~W 10K-CT 1000 1100 1 750 
003 TR5SX13ZZ Driver" 1500·CT 1000 165 I . 750 
004 TF5SXI3ZZ output to Lin. 19~:g~ 600-CT 1000 70 1 750 
005 TFSSX13ZZ Output 4 1000 0.5 1 750 
006 TFSSX13ZZ Int'rstag. 4000-CT 10K-CT 400 1100 1.5 750 
007 TF5SX13ZZ Output 1500-CT 15 150 2 2.5 750 
008 TF5SXI7ZZ Output to Line 1000-CT 600-CT 100 70 3 750 
009 TFSSX17ZZ Output 1000-CT 4 100 0.5 3 750 
010 AF5SX11ZZ Input 600-CT 25K-CT 60 2900 4 750 
011 TF5SXI7ZZ Isolation 6oo-CT 600-CT SO 70 4 7SO 
012 TF5SXI7ZZ Output 600-CT 60 60 6.5 4 750 
013 mmm Output 600-CT 15 60 2 4 750 
014 Output 600-CT 4 60 0.5 4 750 
015 TF5SX17ZZ Output to Line 250 600-CT 25 70 7 750 
016 TFSSX13ZZ Driver !oK-CT 2000-CT !OOO 110 I 750 
017 TF5SX13ZZ Driver 10K-CT SOO-CT 1000 110 I 750 
018 TF5SX17ZZ Line to Line SOO-CT 600-CT 50 70 4.5 750 
019 TF5SX17ZZ Output to Line 300-CT 600-CT 30 70 5.5 750 

Series A 

LW .900 

LV 1.125 

"LV" series transformers are highly compact, efficient units with power 
output ratings to 7_5 watts_ These transformers are manufactured to 
Mll-T-27, Grade 5, Class S specifications. 
RESPONSE: ±1 DB 60 to 10,000 HZ 
DISTORTiON: 1 % Max. at 250 MW, 60 to 10,000 HZ 

10% Max. at rated power, 200 to 10,000 HZ 
WEIGHT: 2.5 OZ. 

Max. 
DC Resistance Max. 200 

MIL-T-27 Impedance Ohms Ohms Pri Hz 
LY Designa- DC Pwr* 
No. tion Application Pri Sec_ Prj Sec (mal (mw) 
001 TFSSX13ZZ Int.rstage 10K-CT 10K-CT 700 900 1 6 
002 TF5SX13ZZ Output to Line. 10K-CT 6oo-CT 700 55 I 6 
003 TF5SXl3ZZ Output IOK-CT 4 700 0.4 I 6 
004 TF5SXI3ZZ Output ISOO-CT IS 100 1.5 2_5 7.5 
005 TFSSXI7ZZ Output to Line 1000-CT 600-CT 65 55 3 7.5 
006 TF5Sxl7ZZ Output 1000-CT 4 65 0.4 3 7.5 
007 TFSSX17ZZ Isolation 600-CT 600-CT 40 55 4 7.5 
008 TF5SXI7ZZ Output 600-CT 60 40 6 4 7.5 
009 TFSSXI7ZZ Output 600-CT IS 40 1.5 4 7.5· 
010 TF5SX17ZZ Output 600-CT 4 40 0.4 4 7_5 
all TF5SXI7ZZ Output to Lin. 250 600-CT 16 55 7 7.5 
012 TF5Sx13ZZ Driver 10K-CT 2000-CT 700 ISO 1 6 
013 TF5SXI3ZZ Driver 10K-CT 500-CT 700 45 1 6 
014 TFSSXI7ZZ line to line 500-CT 600-CT 45 55 4.5 7.5 
015 TFSSX17ZZ Output to Line 300-CT 600-CT 27 55 5.5 7.5 
016 TF5SX13ZZ Int.rstage 2500-CT 10K-Split 170 800 1.5 7.5 

DC Resistance Max. M,,_ 
Impedance Ohms Ohms Pri 200 Hz 

DC Pwr* 
UNo. Ap~lication Pri Sec Prl Sec (ma) (mw 

DOl Interstage 25K-CT 1000-CT 1325 53 0.5 300 
002 Interstage 10K-CT 10K-CT 510 525 1 375 
003 Driver 10K-GT lS00-CT 510 80 I 375 
004 Output to Line IOK-CT 600-CT 510 31 I 375 
005 Output 10K-CT 4 510 0_3 I 375 
006 Intersta,. 4000-CT 10K-CT 200 525 1.5 375 
007 Output, 1500-CT 15 75 I 2.5 375 
008 Output to Line 1000-CT 600-CT 50 31 3 375 
009 Output 1000-CT 4 50 0.3 3 375 
ala Input ~~W 25K-CT 30 1500 4 300 
011 Isolation 600-CT 30 31 4 375 
012 Output 600-CT 60 30 3 4 375 
013 Output 600-CT 15 30 I 4 375 
014 Output 600-CT 4 30 0_3 4 375 
DIS dutput to Line 250 600-CT 13 31 7 375 
016 Orlver 10K-CT 2000-CT SID 106 1 375 
017 Driver 10K-CT 500-CT 510 26 1 375 
018 Une to line SOO-CT 600-CT 25 31 4.5 375 
019 ?~~r.~lot~_ Line 300-CT 600-CT 15 31 5.5 375 
020 

Ratio 1:1:1 2000-CT 8K Split lao 425 2 300 
021 Isolation 10K-OT 2K S lit 510 106 I 300 

These power ratmgs are based upon lowest frequency operation. Much higher 
ratings a,e possibl. at higher operating frequencies. 
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How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and· 

Directory, the Green Section. This Index isa complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages wIll provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers. indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. TO help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments' Equipment and Systems 
Volume 2 - Active Components, Circuit Assemblies, Controls and Drives 

Volume 3 - Passive Components ,Materials' Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page . 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales oftlces 
YELLOW SECTION 

to find trade name sources 

More than.6,OOO manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are. 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory •. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



TI"NIYIMJAX 
Miniature 400 
Cycle Power 
Transformers 

lllNllfIMIAX 
CONDENSED 
PERFORMANCE 
DATA FOR 
STANDARD 
TINYMAX 400 
CYCLE POWER 
TRANSFORMERS 

This Case style 
available in 
1.5 through 250 VA 

This Case style 
available in 
1.5 through 9 VA 

TINYMAX Power Transformers are hermeticafly sealed in drawn steel cases andshafl meet afl requirements of MIL·T·27; Military 
Designation: TF4S01 yy, 

24 hour delivery for prototype quantities; Don't settle for less - Prices on these custom·engineered transformers equal those of 
competitive shelf items - Phone today for your comprehensive TINYMAX catalog. . 

TIIINIYIMJAX 
POWER TRANSFORMERS 
FOR 
PRINTED CIRCUIT 
APPLICATIONS 

TINYMAX Power Transformers for printed circuit applications are hermetically sealed in thermoset plastic and shall meet all require· 
ments of MIL·T·27; Military Designatio~; TF5SXOIZZ. 
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TRANSFORMERS 
STANDARD PULSE TRANSFORMER SELECTION GUIDE 
In the pulse generating application, the characteristics of the circuit elements other than the transformer are effective in 
determming the pulse characteristics. Consequently, the design engineer must know the circuit in which it will be. used. 

As can be seen below the given transformer will have the same rise time regardless of the pulse width impressed on it. 
The droop characteristic, in percent will be a linear function of the pulse width. A given transformer, having a 10% droop 
at 1 microsecond, will have a 20% droop at 2. microseconds. 

The repetition rate and the pulse width determine the duty cycle· which the transformer will see. This is important 
in the design for temperature rise consideration. Core loss energy is lost on each pulse due to eddy currents and hysteresis. 
The repetition rate determines the power loss in the core as well as in the windings. The voltage level as well as the pulse width 
determines the flux density of the transformer. This is usually stated as the ET constant and expressed in volt-microseconds. 

Pulse Rise 
Width Time HI·Pot 
Micro· Micro· Droop Voltage wt. MIL 

Type No. Ratio Seconds Seconds In% RMS Size Grams Designation Service Page 

BIT-P 4:4:1 . 05-100 .01-.40 0-30 200 1/4" X 1/4" Dia . 1.1 TP6RX4410CZ Coupling and Blocking Oscillator 54,55 

PIP 4:4:1 & 5:3:1 .05-10 • 018-.40 0-15 100 ~.', x M," Dia . 1.5 TP6RX4410CZ Coupling and Blocking Oscillator 56 

H-60 to H-69 4:4:1 & 5:3:1 • 05-10 .012-.40 0-25 100 %" X %" Dia . 1 TP7SX4410AZ Coupling and Blocking Oscillator 58 
H-611 
H·641 
H-671 

H-45 to H-58 1:1:1 & 5:3:1 .05-25 .01-2 0-30 1250 * * TP7SX1110(*) Coupling and Blocking Oscillator 57 
H-461 Higher voltage, Tube, SCR, etc. 
H-501 
H-531 
H-561 

*(Al): %"x%" Dia., 1 gram; (AC): U,"xU." Dia., 4 grams; (AN): %"X%" Dla., 6 grams. Kits Avail.: Plp·lOO (Plp·l thru Plp·9); H·69 (H-60 thru H·S8); H-5S (H-45 thru H·57). ' 

MINIATURE, OUNCER, SUBOUNCER AND SUB-SUBOUNCER UNITS 
SUB-SUBOUNCERS* AND SUBOUNCERS* 

UTe 550· 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
CH 

to.5 rna. 

Lead mounted' (channel available as separate 
item) miniature iron core units for transistor 
or vacuum tube circuits. Plastic mounted 
leads. SSO Sub-Subouncers: Approx. 2 db, 140-
10,000 Hz; +20 VU except inputs +7 VU. IU," x 
'lI4" x '%0"; wt., .02 Ib:) SO Subouncers: Approx. 2 
db., 100-10,000 Hz; +24 VU except inputs +10 
VU. 1'%." x '%0" x 7/e"; wt.,.03 Ibs.) 

Application Pri. Imp., Ohms Sec. Imp., Ohms 
Input 50/200 62.5K/250K 
Interstage 10K, .25 ma 90K 
PI. to line 10K/25K,1.5 m 200/500 
Output 30K, 1 ma 50 
Inductor 50 hys. @ 1 ma 440 ohms# 
Output 100K!,.5 ma 60 
Tr. Intrstg. 20K/ "OKt 80/1200 
Tr. Intrstg. 10K, 1 ma 2K CT 
Tr. to V.C. 10K, 2 ma 16 
Tr. to V.C. 500 CT 3.2 
Tr. to V.C. 10K, 2 ma 3.2 
Tr. to V.C. 2K/4K CT 8/16 
Tr. Output 500/600§ 50/60 
Transist. Int. 400/500 CT 400/500 Split 
Tr. Output 1K/1.2Ktt 50/60 
Transist. Int. 400/500 CT 120/150 Split 
Input 200K 1K 
Transist. Int. 400/500 CT 40/50 Split 
Tr. Intrstg. 10K/25K CT 200/500 CT 
Transist. Int. 80/100 CT 32/40 Split 
Tr. Intrstg. 20K/30K CT .8K/1.2K CT 
Tr. Output 600 CT, 5 ma 600 Split 
Tr. output 1.2K/1.5Ktt 3.2/4 
Tr. Intrstg. ·2.5K CT, 4 ma 2500 Split 
Output 10K/12.5K** 500/600 CT 
Inductor: 16 hy at 2 ma, 1.1K ohms, series; 
4 hy at 4 ma, 275 ohms, paraUel 
Output 10K/12.5K CT 13.2/4 
Tr. Output 150K CT 600 Split 
Matching 500 CT 600 CT 
Output 1.5K CT 600 CT 
Chopper 200K CT 1K CT 
Tr.lntrstg. 10K/12K CT 1.5K/1.8K CT 
Inductor: 4 hys @ 5 ma, 650 ohms 
Inductor: 1.5 hys @ 5 ma, 160lrhms 
Transist. Int.I lOR/12K CT 10K/12 CT 
Transist. Int.40K/50K CT 400/500 Split 
Tr. Output 4K CT, 2.5 ma 600 Split 
Mounting channel for any of above 

UTe so-
1 
2 
3 
4 
5:j: 
6 
7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

CH 
tResls., 2675 ohms. §3.5 rna. **2 rna. tt3 rna. #De resis. 

OUNCER AUDIO UNITS* Standard and Plug-in Types. 

UTe No. 
0-1 
0-2 
0-3 

.0-4 
0-5 
0-6 
0-7 
0-8 
0-9 
0-10 
0-11 
0-12 
0-13 
0-14 
0-15 
0-16 
0-17 
0-18 
0-19 
0-20 
0-21 
0-22 
0-23 
0-24 
0-25 
0·26 
0-27 
0-28 
0-29 

0-30 
0-31 
0-32 
0-33 
0-34 

0-36 

0-37 
0-38 
O-BR 

UTC ouncer components provide wide range ±1 
db, 30 to 20,000 Hz (except Nos. 0-14 and 0-15). 
o unit case: 7/e" Dia .. x. 1~," H, Wt: 1 oz. (except 
0-16; heavy shielding case IX," Dia. x 1112" H, Wt: 
3 oz.) P unit case: 1~," Dia. x 1'%," H, Wt: 2 oz. 
(except P-16: heavy shielding case 1~." Dia. x 
2'l14" H, Wt: 4 oz.) • 

Application Pri. Imp., Ohms Sec. Imp., Ohms 

Input 50, 200, 500 50K 
pop Input 50, 200, 500 50K CT 
Input 7.5/30 50K 
PI. to Grid 15K 60K 
PI. to Grid 15K, 2 ma 60K 
PI. to pop 15K 95K CT 
PI. to pop 15K, 2 ma . 95K CT 
.PI. to Line 15K 50, 200, 500 
PI. to Line 15K, 2 ma 50,200, 500 
pop to Line 30K CT 50,200,500 
Cr,Yst. Out. 50K 50, 200, 500 
Mixing 50 200 50,200,500 
Inductor 300 Hys=<> ma; 6000 ohms 
50:1 Inj)ut 200 I 500K 
10:1 PIG 15K 1 meg. 
Shld. input 250 CT 50K 
Hipermalloy Shiel~~ 25 db, for Ouncers 
Tr. Intrstg. 110" Split I 2K Split 
Tr. Intrstg. 10K Split 4K Split 
Tr. to Line 1.5K CT 500 Split 
Tr. to V.C. 2K/4K CT 8/16 
Tr. to V.C. 500/400 CT 4/3.2 
Inductor 7 Hys·3 ma; 230 ohms 
Inductor 1.6 Hys-3 ma; 25 ohms 
Transist.lnput 600/150 Split 2K/500 Split 
Transist. Int. 10K CT 4 ma 10K CT 
Transist. Int. 10K CT 4 ma 500/125 Split 
Transist. Int. 50K CT 2 ma 500/125 Split 
Transist. Int. lOOK CT 1 ma 500/125 Split 
or Chopper . . 
Transist.lnt. 500/125 Split . 500{125 Split 
Transist. Int. 500/125 Split 150/37.5 Split 
Transist. ·Int. 500/125 Split 50/12.5 Split 
Transist. Int .. 100/25 Split 40/10 Split 
Split Series: 60 Mhy-80 ma; 4 ohms . 
Inductor Parallel: 15 Mhy-160 ma; 1 ohm 
Split Series: 1 Hy-20 ma; 60 ohms 
Inductor Parallel: .25 Hy-40 ma; 15 ohms 
Tr. to line 4K/1K spl.J, 4 ma 650/150 Split 
Spkr. Match 0, 4, 8, Ib ODC 
Mounting U-bracket for Ouncers 

UTe No. 
P-1 
P-2 

P-6 
P-7 
P-8 
P-9 
P-10 
P-11 
P-12 

P-15 
P-16 
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TRANSFORMERS 
NEW "PIL"* AUDIO TRANSFORMERS 
DESiGNED, iY'lAi~UFACiURED Atm SUCCESSfULLY TESTED TO 
COMPLETE MIL·T·27C SPECIFICATIONS. 
All units are subjected to a 500 volt dielectric strength test, instead of the 
usual 100 volts, for higher safety margins and reliability. 

The units are terminated in weldable and solderable, insulated Gold plated 
Dumet leads. Dim.: ~/' dia. x "K6" h., 1/20 oz. 

All units are metal encased to Grade 4. Units made to Class S are available 
on special order. U.S. Paterit No. 2,949,591. 

Type 
No. 

PIL-5 

PIL-8 

PIL·1 

SEC. 5600 • TRANSFORMERS 

Ind. Hys. 
Mln.@ DC OCR 

Connection IV,1KY ma Ohms 
Series .12 0 43 
Parallel .03 0 10.7 
Series .10 10 
Parallel .025 10 
Series .32 0 11S 
Parallel .OS 0 2S 
Series .16 10 
Parallel .06 10 
Series .S 0 300 
Parallel .2 0 75 
Series .4 5 
Parallel .15 5 

Unbal. Max. ±3db 
Type Prl. D.C. ma Sec. Pri. Mw FrequencL Range BALANCED MODULATOR TRANSFORMER w/ELECTROSTATIC SHIELD 
No. MIL Type Imp. In Prl. Imp. OCR Level @1 w Pri. Sec. 

PIL·50 TF4RX17YY 500CT 3 500 CT 40 lo.,~ SOO cps·250KC 
PIL·70 TF4RX13YY 10KCT 1 500 CT S30 100 SOOcps-2S0KC 

Type Pri. Sec. OCR 0 OCR 0 
No. Mil Type Imp. 0 Imp. 0 ±25% ±25% Frequency Ranp 

PIL·75 TF4RX13YV 10KCT 1 2KCT 530 100 SOO cps·250KC PIL-850 TF4RX16YY 150 600CT 3 7 300 kHz-450 kHz 

00·1* AND OI·T* TRANSISTOR TRANSFORMERS 
Revolutionary transistor transformers hermeti
cally sealed to M IL-T-27C specs. Plastic insulated 
solderable leads, firmly anchored to withstand 
10 pound pull. Ideal for printed circuits. DO-T: 

DO·T Type DI-T Type Application Prl. Imped., Ohms Sec. Imped., Ohms 

DO·T7 
DO-T8 
DO·T9 
DO.TtO 
nO·T11 
DO·Tt2 
DO-Tt3 
DO·T14 
DO·T15 
DO·T16 
DO·T17 
DO·Tt8 
DO·T19 
DO·T20 
DO·T21 

DI·T8 
DI.T9 
DI·TtO 
DI-Tt1 

Jf," dia. x '%," long, wt., 1/10 oz. D1-T: §<," dia. 
x l/4" long, wt., 1/15 oz. these comllact units 
provide frequency response, high efficiency and 
low distortion. U.S. Pat. No. 2,949,S91. 

~g~K 
3.5 hys. @ 2 rna 
10K/12K,1 rna 
10K/12.5K,1 rna 
10K/12.SK, 1 rna 
150/200 CL10 rna 
300/400 CI, 7 rna 
600/S00 CT, 5 rna 
S0011070 CT, 4 rna 
1K/1330 CT, 3.S rna 
1.5K/2K CT 3 rna 
7.5K/10K CT, 1 rna 
300 CT, 7 rna 
sao CT, 5.5 rna 
900 CT 4 rna 

3ma 
CT,.5 rna 

1K 
2.5 hys.H 
500/600 CT 
1.2K-1.SK CT 
2K/2.5K CT 
12/16 
12/16 
12/16 
12/16 
12/16 
12/16 . 
12/16 
600 
600 

CT 

CT 

DO·T27 DI·T27 
DO-T28 DI·T28 
DO-T29 -
DO·T30 -
DO.T31 -
DO·T32 -
DO·T33 -
DO·T34· -
DO·T35 -
DO·T36 DI·T36 
DO·T37 DI-T37 
DO·T38 DI·T38 
DO·T39 -
DO·T40 -
DO·T41 DI-T41 
DO·T42 -
DO·T43 DI-T43 
DO-T44 DI-T44 
DO·T45 -
DO-T46 -
.~O·:';'';7 -
DO-T48 -
DO-T49 -
DO-TSO -
DO-T51 DI·TS1 
DO-T52 DI-TS2 
DO-T53 DI-T53 
DO-TS4 -
DO·T400 -
DO-T410 -
DO-T420 -
DO-TSH DI-TSH 

~~ 1.25 hys. @ 2 rna 0.9 hy. ** 
0.3 hy. @ 4 rna 0.1 hy.** 

b 1~O/150 CT, 10 rna 3.2/4 
b 3~:0/400CT, 7 rna 3.2/4 
b 640/S00 CT, 5 rna 3.2/4 
b SOO/lK CT, 4 rna 3.2/4 
b 1060/1330CT,3.5ma 3.2/4 
b 1.6K/2K CT, 3 rna 3.2/4 
b SK/10K CT, 1 rna 3.2/4 
d 10K/12K CT, 1 rna 10K/12K CT 
a 2K/2.5K C~ 3 rna SK/10K Split 
a 10K/12K C ,1 rna 2K/2.4 Split 
a 20K/30K CT, .5 rna 1 K/1.SK Split 
a 40K/50K CT, .25 rna 400/500 Split 
a 400/500 CT, S/6 rna 400/500 Split 
a 400/500 CT, S/6 rna 120/150 Sflit 
a 400/500 CT, S/6 rna 40/50 Spli 
a SO/100 CT, 12/10 rna 32/40 Split 
a 1K/1.25K CT, 3.5 rna 16K/20K Split 
c 10.0 CT SOOCT 
:l 9K/lOK,1 rna 9K/10K CT 
a SK/lOK,l rna 1.2K/1.5K CT 
d§§ Series-20 hys " 1 rna, 51000 

Parallel-5 h~S " 2 rna, 12750 
d§§ Series-.075 ys @ 10 rna, 10.50 

Parallel-.01S hys @ 20 rna, 2.60 
a 2K/2.5K CTi 3 rna 2K/2.5K split 
a 4K/5K CT, rna SK/10K CT 

400/500 CT, S rna 4K/5KCT 
40K/50K CT, .2S rna 4K/5KCT 

h 28V, 3S0-1 kHz 6.3V, 60 rna 
h 2SV, 3S0-1 kHz Two 6.3V, 30 rna 
h 2SV, 3S0-1 kHz 28V, 10 rna 

High rnu shield and cover; 25 db 

a-Interstage; b-Output; c-Input; d-Inductor; e-Drlver or Output; 
f-Driver; g-matching; h-Power Unit. 

NEW 01·T200* SERIES TRANSISTOR TRANSFORMERS 

I 
Type No. 
DI-T225 

DI-T230 

D.I-T235 

DI-T240 

DI-T245 

DI-T2S0 

DI-T255 

DI-T260 

These revolutionary transistor transformers embody the 
same rugged reliable construction afforded by the unique 
winding techniques and physical construction found in the 
DO-T and DI-T transformers. DI-T200 series differ by having 
straight pin, I" long,' .017 d. Dumet wire, gold plated leads. 

To MIL-T-27C, size Jfo" x %", wt. l/lS oz. U.S. Pat. No. 
2,949,591. 

Application Pri. Imped., Ohms Sec. Imped. Ohms 
Interstage SOCT 32 Split 

100CT 40 Split 
Output 300CT sao Split 
Matching 
Interstage 400CT 40 Split 

500CT 50 Split 
Interstage 
or Output 400CT 400 Split 
(Ratio 2:1:1) 500CT 500 S~lit 
Output 500CT SOC 
or Matching SOOCT 60CT 
Output 500CT SOOCT 
or Mixing 

1,000 CT 50 C'r Output 
or Matching 1,200 CT 60CT 
Output 1,500 CT SOOCT 

Type No. 
DI·T265 

DI·T270 

DI-T273 

DI-T276 

DI·T278 

DI·T283 

DI-T288 

DI-T204 

DI-T208 

DI-T212 

DI-721S 

DI-T200SH Drawn Hipermalloy shield provides 15 to 20 db shielding through side of case 

Application 
Isolation 
or Interstage 
Output 
or Driver 
Output 
or Driver 
Interstage 
or Driver 
Interstage 
or Driver 
Isolation 
or I nterstage 
Interstage 
or Driver 
S~lIit Inductor 
( wdgs) 
Sjlit Inductor 
( wdgs) 
Sjlit Inductor 
( wdgs) 
Sjlit Inductor 
( wdgs) 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Pri. Imped., Ohms Sec. Imped. Ohms 
2,000 CT 
2,SOO CT 

8,000 Split 
10,000 Split 

10,000 CT SOOCT 
12,000 CT SOOCT 
10,000 CT 
12,500 CT 

1,200CT 
1,500 CT 

10,000 CT 
12,000 CT 

2,000CT 
2,400CT 

10,000CT 
12,SOOCT 

2,000 Split 
2,SOO Split 

10,000CT 
12,000 CT 

10,000 CT 
12,000 CT 

20,000 CT SOOCT 
30,000CT 1,200CT 
Series: .1 hy ~ 4 rna DC, 250 
Parallel: .025 y @ S rna DC, SO 
Series: .9 ht @ 2 rna DC, 10S0 
Parallel:.2 y @ 4 rna DC, 2S0 
Series: 2.S hy ~ 2 rna DC, 6300 
Parallel: .S hy 4 rna DC, 1570 
Series: 4.S ht @ 2 rna DC, 23000 
Parallel: 1.1 ~y- @l 4 rna DC, 5750 
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- VARI L CO I NC /3883 MONACO PARKWAY/DENVER, COLORADO 80207 
, -., • TELEPHONE:!3031 321-15111TWX 910-931-0590 

MINIATURE WIDEBAND TRANSFORMER 
Used For: 
Impedance} 
Matching j 
Phase Detector 
Wideband ~ 
Interstage 
Coupling 
Pulse Transformer 
Voltage/Current \ 
Step-up or 
Step-down 
Numerous other 
Applications 

Time tested principles are combined 
with 20 years experience in the design 
and construction of inductive compo
nents in this series of transformers. The 
broad line of transformers listed below 
solves circuit coupling problems in to- ' 
day's transistorized equipment, and Z
Match transformers are standard com
ponents in many critical applications. 

They have been qualified to MIL-C-
15305C. Operating temperature range 
is -50°C to +85°C. VSWR is less than 
1.3:1 and insertion loss is .5 db max. on 
all types.' Power handling ability is 2W 
from the lowest frequency specified up 
to mid range and about 4 W over the 
high portion. Applicable bulletins are 
567, 101 and 103. 

TYPES AVAILABLE FROM STOCK 

50 ohm unbal./12.5 ohm unbal. 
50 ohm unbal./25 ohm unbal. 
50 ohm unbal./50 ohm unbal. 
50 ohm unbal.IlOO ohm unbal. 
50 ohm unbal./50 ohm unbal. ph. rev. 

50 ohm unbal./50 ohm bal. symmetrical 
50 ohm unbal./50 ohm unbal. ph. rev. DC isol. 
50 ohm unbal./75 ohm unbal. ph. rev. 
50 ohm unbal./200 ohm unbal. 
50 ohm unbal./200 ohm bal. unsymmetrical 

50 ohm unbal./200 ohm bal. symmetrical 
50 ohm unbal./200 ohm unbal. ph. rev. DC isol. 
50 ohm bal./200 ohm bal. symmetrical' 
50 ohm unbal./450 ohm unbal. ' 
50 ohm unbal./200 ohm bal. symmetrical'DC i501. 

50 ohm unbal./600 ohm bal. DC isol. 
75 ohm unbal./75 ohm unbal. ph. rev. 
75 ohm unbal./75 ohm bal. 
75 ohm unbal./124 ohm bal. DC isol. 
75 ohm unbal./300 ohm unbal. ' 

75 ohm unbal./300 ohni bal. unsymmetrical 
75 ohm'unbal./300 ohm bal. symmetrical 
75 ohm bal./300 ohm bal. symmetrical 

100 ohm unbal.llOO ohm unbal. ph. rev. 
100 ohm unbal./lOO ohm bal. 

50KHz-700 MHz 
100 KHz-500 MHz 

4 MHz-300 MHz 
250 KHz-500 MHz 
250, KHz-500 MHz 

100 KHz-1 GHz 
200 KHz-500 MHz 
250 KHz-1 GHz 

50 KHz-50 MHz 
100 KHz-200MHz" 

100 KHz-100 MHz 
150 KHz-1 GHz 
100 KHz-1 GHz 
50 KHz-25 MHz 

250 KHz-500, MHz 

250 KHz-500 MHz 
250 KHz-900 MHz 
400 KHz-900 MHz 
200 KHz-l GHz 
100 KHz-1 GHz 

4E 15.55 
4C 15.55 
4B(N=1.5) 20.80 
4F(N=4) 15.55 
4H 15.55 

41 20.80 
40 15.55 
4J 20.80 
4F(N=9) 20.80 
4K(N=4) 20.80 

4K(N=12) 20.80 
4B(N=1) 12.90 
4E 15.55 
4K(N=1.65) 20.80 
4F(N=4) 15.55 

4H 15.55 
41 20.80 
4J 20.80 
:~(N;=l) 12.90 

15.55 

·;5 watt max. types "For a 50200H model for higher frequency, see type HYB-l For dimensions see figure 4L 

LOW FREQUENCY SERIES H I.-,-+-. -
__ A ~250 'f' 

, '::~5150o, ." t -+-----+--. 

L t_i-kJ ikRj =-~i~ J 

Slightly larger than the series above 
but usable at much lower frequencies 
is the LF line listed in the table directly 
below. These new units, which were de· 
signed at the request of our customers, 
utilize the proven construction tech-

niques of the original Z·Match line and 
are produced with the same void-free 
encapsulation methods. The approxi
mate constants as given above apply to 
the LF units. Applicable bulletin is 105., 4 

Fig. 1 LF Outline drawing 

LOW FREQUENCY TRANSFORMER SPECIFICATIONS 

50 ohm unbal./12.5 ohm unb'al. 
50 ohm unbal./50 ohm unbal. ph. rev; , 
50 ohm unbal./50 ohm bal. symmetrical 
50 ohm unbal./50 ohm unbal. ph. rev. DC isol. 
50 ohm unbal./200 ohm unbal. 

50 ohm unbal./200 ohm bal. symmetrical 
50 ohm unbal./200 ohm unbal. ph. rev. DC isol. 
50 ohm unbal./450 ohm unbal. 
50 ohm unbal./200 ohm bal. DC isol. 
50 ohm unbal./600 ohm bal. DC isol. 

50 ohm unbal./800 ohm bal. DC isol. 
50 ohm unbal./1800 ohm bal. DC isol. 
75 ohm unbal./75 ohm unbal. ph. rev. 
75 ohm unbal./75 ohm bal. 
75 ohm unbal./124 ohm bal. DC isol. 

75 ohm unbal./300 ohm unbal. 
75 ohm unbal./300 ohm-bal. srmmetrical 

100 ohm unbal./lOO ohm unba . ph. rev. 
100 ohm unbal./lOO ohm bal. 

10 KHz-lOO MHz 
10 KHz-50 MHz 
10 KHz-25 MHz 
10 KHz-50 MHz 
10 KHz-25 MHz 

10 KHz-lO MHz 
10 KHz-5 MHz 
15 KHz-100 MHz 
15 KHz-lOO MHz 
10 KHz-lO MHz 

15 KHz-75 MHz 
15 KHz-75 MHz 
10 KHz-lOO MHz 
10 KHz-IOO MHz 

41 20.80 
40 15.55 
4F(N=9) 20.80 
4K(N=4) 20.80 
4K(N=12) 20.80 

4K(N=16) 22.50 
4K(N=36) 25.00 
4B(N=1) 12.90 
4E ' 15.55 
4K(N=1.65) 20.80 

4F(N=4) 15.55 
41 20.80 
4B(N=1) 12.90 
4E 15.55 

WIDEBAND HYBRID JUNCTION/TRANSFORMER 
HYB-I 

• • 4 . . 
Fig. 2 Hybrid as a conventional 
wideband transformer 

These are true center-tapped, dc iso- tional wide band transformers where dc 
lated transformers which can be used isolation is necessary. All have 4:1 im-
to design or construct singly or doubly pedance ratio with 50 Ohms unbal. pri-
balanced mixers and phase detectors. mary to 200 Ohms balanced secondary. 
Other applications include vectoral ad- Physical size is shown in figure 4L of the 
dition and subtraction and power di- schematic section on page 3. Applicable 
vision and addition. They of course also bulletin 368 gives comprehensive cir-
give excellent performance as conven- cuit information. 

For other Vari-L products see Sections 1800 and 3400. 
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SEC. 5600 • TRANSFORMERS 

_ VARI-L co., 
HYBRID APPLICATIONS 

HYB-I 

" 2 R,"2RIJ 

I N C /3BB3 MONACO PARKWAY/DENVER, COLORADO B0207 
• TELEPHONE: (303) 321·1511/TWX 9io.93l-0590 

HYB-I HY8-1 
2 RI"2Rg " 2 

R. , 3 RI" Rg 6 R,=Rg 
. ·3 RI=~ " 3 

" < 4 , 4 2 , 4 
'V E. " 5 R =2R'II , 5 

Rr=2Rg 
" 5 45 45 ® 45 

" 6 " 6 . G 

® Fig. 3 Hybrid applications © 

3A: Signal applied at Terminal 1 appears at Terminals 2 and 
3. Phase relationship 2 to 3 is 180°. Terminal 6 is isolated. 
3B: Signal applied at Terminal 6 appears at Terminals 2 and 
3. Phas~' relationship 2 to 3 is 0°, Terminal 1 is isolated. 

by generators, and when the generators are in phase their 
combined outputs will appear at Terminal 6, and when they 
are 180° out of phase their combined outputs will appear at 
Terminal 1. 

3C: By reciprocity it can be correctly assumed from the 
above that the loads at Terminals 2 and 3 can be replaced 

As illustrated, any of the six HYB transformer types may be 
used in the circuits in Figures 3A, 3B, and 3C. 

HYBRID /TRANSFORMER SPECIFICATIONS 

<~~>-" ·.f-,::' :/;::, '.~.:"' ·':::~~:;·}.(:~i~~~: ,;.~ .. ; .. ";": ,,;-,' :.~"'" :-:;->'"c :;::.;:~, .. , 

• ·",,-,c,,, ..... ,< .;:':S;,,;, •. ". :: ,:.,;:2:Y. c.,;:::-; ,,{ ::·:~:~i~;'4YndeW~~~trii~s·t'~rT_~;.~~~~~~~~ .' 
POWER WIDEBAND TRANSFORMER 
50 Watts (up to lKW peak for pulses) 
power handling ability is provided in 
this series of rugged microstrip'com' 
patible wideband transformers. Oper· 
ating temperature range is -55 to 
+125°C, derated per figure 5 linearly 

~ ... ... 
;= 50 

~~ 
~ a 25 CASE TEMPERATURE 25· c. 
~> ,,,, 
",g 

at 112 % per °C of the 25°C valUe. They 
are reciprocal and may be uSed for lin· 
pedance/voltage step·up or step·dowti. 
Internal conductors will handle steady· 
state currents up to 4 amps. Applicable 
bulletins are 100 and 101. 

20t E 1.5 _________ ../ 

10 " , , ,~ 

f:t'-----, ,-, ~,I 
~= O+-'-~--r--.--~~~ 
~ 2 50 100 2~O 500 750 1000 2 50 100 250 500 750 1000 2 50 100 250 500 . 750 1000 

FREQUENCY - MHZ. FREQUENCY - MHZ. 

® Power handling vs. frequency @ VSWR vs. frequency 
Fig. 5 

TYPES AVAILABLE FROM STOCK: 

50 ohm unbal./12.S ohm 1mbal. 
50 ohm unbal./50 ohm bal. symmetrical 
50 ohm unbal./S ohm unbal. 
50 ohm unbal./200 ohm bal. symmetrical 
50 ohm unbal./200 ohm unbal. 

For other Vari·L products see 

FREQUENCY - MHZ. 

© Insertion loss vs. frequency 

2 MHz·l GHz 
2 MHz·l GHz 
2 MHz·750 MHz 
2 MHz·1.5 GHz 
2 MHz·750 MHz 

1800 and 3400. 

$ 90.00 
90.00 

110.00 
110.00 
110.00 

eem/1971 See YELLOW SECTION for Local Offices, ,Phones 2991 
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VA A B C 

75 3% 2W6 2% 
100 3% 31h 21(6 
125 3% 31h 3.0 
150 41h 3K6 3.0 
175 41h 3% 3'f.t 
200 41h 3% 31h 
225 4¥2 3% 3% 
250 4¥2 3% 4.0 
275 5'f.t 4K6 3% 
300 5'f.t 4K6 3% 
350 5'f.t 4K6 4.0 
400 5'f.t 4K6 4% 
450 5'f.t 4K6 4Ys 
500 5'f.t 4K6 5¥2 
550 6% 5% 41h 
600 6% 5% 4% 
700 6% 5% 5.0 
800 6% 5% 5% 
900 6% 5% 6% 
1,000 7% 6% 5¥2 

VA A B 

5 I1J{6 1% 
10 1% 1% 
15 11~6 1% 
20 2~6 I1§{6 
25 2~6 11~6 
30 2% 2'f.t 
35 2% 2'f.t 
40 21J{6 2'f.t 
50 3J{6 21(6 

D 

21h 
2'f.t 
2% 
21h 
21h 
2% 
3.0 

. 3'f.t 
4% 
2Ys 
3'f.t 
30/s 
4Va 
4% 
3% 
4.0 
3% 
4¥2 
51h 
4.0 

C 

2.0 
2% 
2% 
2W6 
21](6 
3Va 
3Va 
3Va 
31(6 

E 

2W6 
31h 
31h 
3K6 
3% 
3% 
3% 
3% 
4% 
4:t's 
4% 
4% 
4% 
4% 
5~6 
5~6 
6W 
61h 
61h 
6% 

D 

IVa 
1~6 
11(6 
11(6 
lW6 
1% 
1% 
1% 
21h 

Zaring 
Industries, Inc. 
Carmel, Indiana 46032 
P.O. Box 477 

• OPEN CONSTRUCTION 
• VARNISH IMPREGNATION 
• LEADS DR LUG TERMINALS 
• ALSO AVAILABLE IN VERTICAL MOUNTED CONFIGURATION 

f' ~ 

j 
D .-4r-- c "1 

FOR CUSTOM TRANSFORMER DESIGN SERVICE CALL 
OUR VICE PRESIDENT - ENGINEERING, BOB BRINKER. 
HIS PERSONAL HOTLINE PHONE IS: (317) 846·2571 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem /1971 
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SEC. 5600 • TRANSFORMERS 

Zaring Industries, Inc. • Carmel, Indiana • 46032 •. P .. O. Box 477 
Tel: 311-846-2571 

DC TO DC CONVERTER TRANSFORMERS 

Permits conversion of low voltage direct current to high voltage for operating mobile electronic 
equipment. 

CATALDI DC DC DC 
These transformers are used in an efficient circuit usin~ mini-NO. IIlPUT OUTPUT lOAD 

VOLTS VOLTS AMPS mum components as it can be seen from the circuit diagram. 
Transformer. used with this circuit gives a safe operation 0001001 6 12 4 

0001002 9 12. 4 
within -60° C to +70° C. The circuit remains highly efficient 

0001003 6 9 4 
in either full load or fractional full load operation. . 

INSIDE CONNICTlDN 

INSIDI CDNNICIIDN -. 

]~~lr~-~alD6t DR 
IUllWlVE 

CINlIRTlPPiD 
AIClIFl!AS 

.DC TOTAL OUTPUT CON· 
CATUII INPUT VA TRAIls- IIi. CT STRUC-

NO. VOLTS 80TPIIT ISrORS V,1t III V.1t III TIOII 
Delco 

0002004 28 125 2N174 500 250 250 420 GA 
IDe co 

0D02005 12 125 :2N442 500 250 250 420 GA 
Delco 

0002006 12 40 2N442 450 90 225 155 FA 

These transformers are used with relatively high load currents. With a low power saturating transformer 
the high power transformer can be linear so the circuit will prevent high collector current spikes. Rec· 
ommended transistors are listed in the table. Feed back and starting resistor values will be supplied 
with every transformer. . 

These transformers are hermetically sealed and meet MIL·T·27B TF4RX09. electrical schematic dia· 
gram is legible on gray finished cans. 

TRANSIS- CON· 
TORS STRUC-

TlON 

Fig. B 
Fig. B C 
Fig. B 
Fig. B 
Fig. B 
Fig. B 
Fig. B 
Fig. B 
Fig. B 
Fig. C 
Fig. C 
Fig. C 
Fig; C 
Fig. C 
I'ig. C 
Fig. C 
Fig. C 
Fig. A 
Fig. B 
Fig. B 

Fig. C 
Fig. C 
Fig. C 

See YELLOW SECTION for Local Offices, Phones 
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Aero PORTABLE CARTRIDGE LOADED 
MULTI-CODE TMCP SERIES 

CARTRIDGE SNAPS IN 
REAR OF MULTI-CODE.---'" 

PATENTED SAF-T-GARD® 

This is the NEW IMPROVED PORTABLE CARTRIDGE 
LOADED MULTI-CODE. The unit comes pre-packed with ten 
rolls of white acetate fiber tape with numbers from 0 to 9. 

The unit conatins enough tape for 720 markings. The CART
RIDGE LOADED MULTI-CODE cartridges can be instantly 
loaded by snapping into the rear of the unit. 

This tool is used exclusively by electrical contractors and 
plant electricians. The dispenser can be carried on the con
tractors pouch or clipped onto the belt, and only weighs 
12 oz. fully loaded. -

Aero CARTRIDGE 
LOADED 
MULTI-CODE 
DISPENSER 
TMCCSERIES 

AERO DEVICES introduces this new CARTRIDGE LOADED 
MULTI-CODE DISPENSER. The very streamline design 
makes this bench unit extremely easy to use. All the num
bers or letters are easily visible for quick identification and 
application. The tape cartridges snap in the rear of the unit 
in seconds. , 
This NEW CARTRIDGE LOADED MULTI-CODE can be used 
in AIRCRAFT, MISSILES, ELECTRONICS, MOTOR REPAIR 
SHOPS, FACTORY ELECTRICAL MAINTENANCE and 
ELECTRICAL CONTRACTORS. 

Aero MULTI-CODE 
DISPENSER 
TMCD SERIES 

CUTTING BLADES 

This MULTI-CODE DISPENSER offers the easiest and fast
est way to code your wires. The cabinet is constructed of 
heavy steel, finished in black baked coritex. The t9P is 
secured with a piano hinge which closes flush - no dust or 
drying of tape to worry about. 
Here are some typical areas in which our wire marking 
system is used; AIRCRAFT and MISSILE ASSEMBLY, ELEC
TRONICS, MOTOR REPAIR, FACTORY ELECTRICAL MAIN
TENANCE, ELECTRICAL CONTRACTING, ETC. 

send for complete illustrated catalog and prices_ 
AERO DEVICES 494 SOUTH RIVERVIEW DRIVE. TO 

2994 PAGES:· 1-988 (Vol. 1). __ 989-2008 (Vol. 2). . 2009-3076 (Vol. 3) eem/1971 
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SEC. 6000 • WIRE! CABLE! HARNESSES & ACCESSORIES 

the complete line of 
wire, cable & tubing, 
for electronic applications 

eem/1971 

• HOOKUP WIRE TO MIL·W·16878D, 
MIL·W·76B 

• TEFLON® WIRE AND CABLE 
• AIRCRAFT WIRE TO Mll·W·5085A 
• COMPLETE LINE OF RG COAXIAL 

CABLES 
• CONTROL & INSTRUMENTATION 

CABLE 
• TELEMETERING CABLES 
• ivliCimriiij~t Cimi..E5 
• AUDIO CABLES 
• SERVICE & POWER CORDS 
• RETRACTILE COIL CORDS 
• SHIELDING & BRAIDING 
• HOOKUP WIRE TO U.L. & C.S.A. 

SPECIFICATIONS 
• TV, AND ROTOR CABLE 
• PLASTIC TUBING 
• TEFLON® TUBING 
• ZIPPER TUBING 
• LACING CORD & TAPES 
• FIT® SHRINKABLE TUBING 

A Division of Loral Corporation 
General Sales Offices: 711 Lidgerwood Avenue' Elizabeth, New Jersey 07207 Tel: 201·925·8000 TWX: 710· 996' 5895 

Western Region: 2815 COlumbia Street Torrance, California 90503 Tel: 213·775·6871 TWX: 910·349-6253 

See YELLOW SECTION for Local Offices, Phones 2995 
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TEFLON* INSULATED HIGH TEMPERATURE 
WIRE, CABLE AND TUBING 

s 

WIRE, CABLE PRIMARY 
OR TUBING INSULATION 

High Temperature 
Hook-up Wire Teflon, Extruded 

Teflon, Extruded' 
Teflon Tape Wrapped 

Teflon, Extruded 
Teflon Tape Wrapped 

Airframe Wire Teflon Tape Plus 
Impregnated Glass 

Teflon, Extruded 

Low Capacitance Teflon Air-weave Cable 

High Voltage 
C,!ple Teflon Tape 

Teflon, Extruded 

Cimco manufactures both standard and custom-made' wire and 
cable for aircraft, missiles, computers, electronic assemblies, 

,and many other applications using TEFLON* insulated cable, 
tubing and hook-up wire. 

BONDING TREATMENT 
Surface treatment to increase bondabllity 
for use with potting compounds. 

"'REGISTERED O.uPONT TRADEMARK 

WRITE' FOR CATALOG ON COMPl..ETE SPECIFICATIONS 

wire & cable co .. 250 W. CRESCENT AVE .. 
ALLENDALE. N. J. 07401 PHONE 201 - 327-2522 

PEe F CAT o N s 

COLORS OPERATING JACKETS SHIELDING REMARKS 
MIL-STD-104 TEMPERATURE 

Nickel Plated Conforms to MIL-W-16878 
Solid & Striped -90·C - +260·C Silver Plated Types E, EE & ET or other special 

or Tinned Copper specifications as required. ' 

Solid & Striped -S4·C - +lOS·C PVC Silver Plated Any combinations of conductors 
or Tinned Copper and shielding required. 

Solid & Striped ,---S4·C - +120·C 
Nylon Braid Si Iver Plated Any combinations of conductors 
Nylon Extruded or Tinned Copper and shielding required. 

Solid & Striped -90·C - +260·C Fiberglass-Teflon Si Iver Plated Any 'combinations of conductors 
Copper and shielding required. 

Solid & Striped -90·C - +260·C Teflon Tape Si Iver Plated Any combinations of conductors 
Copper and shielding required. 

Solid Only -SO·C - +260·C MIL-W-7139B 

Jackets Only Conforms to MIL-C-l7B 
Solid & Striped 

-90·C - +260·C 
Special constructions as low 

Natural -SO·C - +260·C 
-S4·C - +lOS·C as 8.0 mmf/ft. 
-S4·C - +120·C 

High voltage lead wire or cable 
Solid & Striped -90·C - +260·C excellent corona resistance 

characteristics 

Solid -SO·C - +~60·C 

PAGES: 1-988 (Vol. 1) __ . 989-2008 (Vol. 2) . _ . 2009-3076 (Vol. 3) eemj 1971 



SEC. 6000 • WIRE! CABLE! HARNESSES & ACCESSORIES 

PLASTICOTE WIRE & CABLE 
BY CHESTER 

@ 
CITIES SERVICE 

COMPANY 
... OUTURAl.IIESOUI'ICECOMPAHV 

eem /1971 

.. ~ 

COAXIAL CABLE - Chester Cable Corp. offers a complete 
line of coaxial cable for military and commercial applications. 
Manufactured in accordance with MIL-C-17, JAN-C-17 and 
commercial specifications. Constructions include solid, air
spaced and foam dielectrics with conventional braid shields or 
flat copper tape shields, having PVC or polyethylene jackets. 
Custom designed constructions of triaxial cable and high 
frequency-high voltage cable are also available. 

MULTI-CONDUCTOR CABLe -- Wide range of custom 
designs available, manufactured in accordance with such 
industry standards as MIL specs., U/L, CSA, IPCEA, EIA, 
IMSA, ASTM, etc. 
Chester Cable Corp. is a preferred source for quality elec
tronic and electrical cable, insulated and jacketed with ther
moplastic materials such as polyvinylchloride, polyethylene 
and nylon. Custom designs of shielded or unshielded cable in
clude: Control Cable' TV Camera Cable·' Missile Cable' In
tercom Cable' Computer Cable' Special Hi-Voltage Cable 
and Parallel Bonded Ribbon Cable. 

MIL-SPEC WIRE - Made in accordance with specifications 
MIL-W-16878 (Types B, C & D), MIL-W-76B (Types LW, 
MW & HW) and MIL-W-5086A for electronic systems. Avail
able in single or multiple constructions, shielded or un
shielded, with or without nylon or PVC jackets. 

WIRE AND CORD FOR THE APPLIANCE INDUSTRY
U/L and CSA approved, 60'C - 80'C - 90'C - l05'C 
appliance wiring material - SVT, SJT, ST cord, SJTO. & 
STO oil·resistant cord, SJT & ST oil-proof cord, SPT cord 
with or without individually insulated ground wire. Used for 
washers, dryers, refrigerating, air conditioning, vending, 
heating, X-ray and other electrical and electronic equipment. 

RADIO AND TV CIRCUIT WIRE AND CABLE - U /L and 
CSA approved, 60'C - 80'C - 90'C - l05'C appliance and 
radio circuit wire, microphone cable, shielded and unshielded 
audio circuit wire, twin lead antenna wire, phonograph cable, 
parallel-bonded color convergence ckt. cable, braided hook-up 
wire, hi-anode wire, hot chassis lead, balun-coil wire, shielded 
constructions with spiral, braided, aluminum-Mylar tape and 
conductive materials; all available in T·hrif-T-Bond® tinned 
over-coated conductors. 

MISCELLANEOUS WIRE AND CABLE-Machine Tool Wire 
. Bus Drop Cable' Flexible Test Lead Wire' Municipal Signal 
Cable' Low Energy Circuit Control Cable' Station Control 
Cable • Inter-Office Communication and Signaling Cable 
. Deep-Well Submersible Water Pump Cable' Gas Tube Sign 
and Oil Burner Ignition Cable' Intercom Cable' Gasoline 
and Oil Resistant Wire' Computer Cable' Uninsulated Bus 
Wire' Parallel and Jacketed Cord' Braided Ground Strap, 
and special custom designed cable for your applications. 

Write or phone for further Information 

CITIES SERVICE COMPANY 
CHESTER CABLE OPERATIONS 

CHESTER, NEW YORK 10918 
PHONE: (914) 469-2141 TWX (914) 469-9801 

See YELLOW SECTION for Local Offices, Phones· 2997 
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E3 COLUMBIA ELECTRONIC. CABLES ' , 11 Cove St .• New Bedford. Mass. 02744 ' Phone: 617-999-4455 '1:LX: 92-9411 
. 1950 Naomi Ave .• Los Angeles. Cal. 90011 ' Phone: 213-747-5283 ' TLX: 67-7417 

® 

Audio Cable 
Braid Shielded 

PVC Jacket 

Stock Color: 
Chrome gray jacket. 

Construction: 
Ti nned copper conductors, L-_...-JI..-_---'-__ ...L..._...-JI..-____ ...L.... ___ ---L..:==::...L ___ ...-JI..-_......I 

color-coded PVC insulation, SOLID CONDUCTORS 
conductors cabled, tinned .---.......,,------------------------------. 
copper braid shield, PVC 2 20 Solid.015 .020 
jacket overall. 2 18 Solid .015 .020 

Specifications: 
-20·C to +60·C. 

Applications: 
Shielded cable for recording 
studios, radio transmitters, 
sound systems and electronic 
circuits where shielding is 
required. 

Put-up: 
100', 500' and 1000' spools. 
(Other put-ups also available.) 

COLOR CODE OF CONDUCTORS 

CONDUCTOR .......... COLOR 

1. . ........ BI.ck 
2. . ... Red 
3 .............. White 
4 ............... Green 

02679 2 
02678 3 
02680 4 

02681 2 
01332 3 
02683 4 

02686 2 
02687 3 
02688 4 

02689 2 
02690 3 

02691 2 
02692 3 

02693 2 
02694 3 

STRANDED CONDUCTORS 

22 7/30 .015 .020 
22 7/30 .015 .020 
22 7130 .015 .020 

20 10/30 .015 .020 
20 10/30 .015 .020 
20 10/30 .015 .020 

18 16/30 .018 .020 
18 16/30 .018 .020 
18 16/30 .018 .020 

16 26/30 .018 .020 
16 26/30 .018 .020 

14 41/30 .020 .020 
14 41/30 .020 .020 

12 65/30 .02P .020 
12 65/30 .020 .020 

75 
75 

75 
75 
75 

75 
75 
75 

75 
75 
75 

75 
75 

75 
75 

75 
75 

200V 
200V 

200V 
200V 
200V 

200V 
200V 
200V 

300V 
300V 
300V 

300V 
300V 

250V 
250V 

250V 
250V 

PVC JACKET SOLID OR STRANDED TINNED COPPER CONDUCTORS 

.210 

.220 

.185 

.200 

.210 

.204 

.214 
.232 

.224 

.236 
.257 

.250 

.259 

.290 

.295 

.335 

.340 

Audio Cable 
Spiral Shielded 

PVC Jacket 

I '. . . SPIRAL WRAPPED TINNEO'COPPER SHIELD I 
amr'iii+;;,¥jm:a#~;;;;;7J' I 1,,'_':: 

COLOR-COOED PVC INSULATION 

Stock Color: 
Chrome gray jacket. 

Construction: 
Tinned copper conductors, NOMj~~::~mON 
color-coded PVC insulation, (INCHES) 
conductors cabled, tinned L-__ l.-_...J.. __ l.-_...J.. ___ ~~-----L.==:.:....I----'------' 

copper spiral wrapped shield, .--__ ...-_________ SO_l_ID_.C_O_N_DU_C_TO_R_S ___________ ---, 

PVC jacket overall. 2 22 Solid .015 .020 
Specifications: 3 22 . Solid .015 .020 

-20·C to +60·C. 
Applications: STRANDED CONDUCTORS 

Cable for recording studios, 
radio transmitters, sound sys
tems and electronic circuits 
where shielding is required. 
Spiral shield allows ease of 
pigtail soldering. 

Put-up: 
100', 500' and 1000' spools. 
(Other put-ups also available.) 

COLOR CODE OF CONDUCTORS 

CONOUCTOR ............ COLOR 

1 ... Black 
2·.. . .Red 
3 ................ White 
4..... ...Green 
5.... . . .Yellow 
6.. . Blue 

·02882 
01335 
01337 
01~41 

02888 
02893 
02769 
02770 
02892 
02768 
02894 
02895 
02896 
02897 
02898 
02899 
02900 

2 22 7/30 .015 .020 
3 22 7/30 .015 .020 
4 22 7/30 .015 .020 
6 22 7/30 .015 .020 
2 20 /0/30 .015 .020 
3 20 10/30 .015 .020 
4 20 10/30 .015 .020 
6 20 10/30 .015 .020 
2 18 16/30 .018 .020 
3 18 16/30 .018 .020 
4 18 16/30 .018 .020 
2 16 26/30 .018 .020 
3 16 . 26/30 .018 .020 
2 14 41/30 .020 .020 
3 14 41/30 .020 .020 
2 12 65/30 .020 .020 
3 12 65/30 .020 .020 

94 
76 

85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

200V 
200V 

200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
200V 
250V 
250V 
250V 
250V 
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.170 

.178 

.175 

.190 

.200 

.235 

.195 

.210 

.225 

.265 

.230 

.235 

.245 

.240 

.245 

.285 

.290 

.325 

.330 
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E~. COLUMBIA ELECTRONIC CABLES· • 

® 

11 Cove St., New Bedford, Mass. 02744 • Phone: 617·999-4455 • TLX: 92-9411 
1950 Naomi Ave., Los Angeles, Cal. 90011 • Phone: 213-747-5283 • TLX: 67-7417 

PVC JACKET COLOR·COOEO POLYETHYLENE INSULATION PVC JACKET _ .. , ... . 

I FLEXFOIL" SHIELD I ~:-~ ...... -
'- I . ~ __ STRANDED TINNED """ ...... lXlIJ 
~~ .. e. ". COPPER CONDUCTORS ; 

"",~==... \. 
""""'-- . FLEXFOI L <II ' 

STRANDED TINNED COPPER DRAIN WIRE SHIELD 

Stock Color: Chrome gray jacket. 
Construction: Tinned copper conductors, color-coded polyethylene insulation, conductors cabled, wrapped with 

Flexfoil,F mylar supported aluminum foil shield with foil facing to outside, stranded tinned copper 
drain wire, PVC jacket overall. 

Specifications: -20°C to +60"C. 
Applications: 100% shielded 'cable for recording studios, broadcast sound systems and electronic circuits where 

RF shielding is required. 
Put-up: 100'. 500' and 1000' spools, (Other put-ups also available.) 

CATALOG NO OF I COND, I CONO, I SIZE OF I NOM, INSULATION I NOM, JACKET I PERCENT, I SUGGESTED I NOM 00 
IIUMBER COND, SIZE' STRAND, o.:t~: T~lfcKH~~~S T~lfcIj.NE~~S C~m~~E ~g~:l:~ (lNC'HES)' 

02513 2 24 7/32 24 .015 .025 100 350V .160 

COLOR COOE OF CONDUCTORS 02514 2 22 7/30 22 .015 .025 100 350V .170 
02526 3 22 7/30 22 .015 .025 100 358V .175 

CONDUCTOR .. COLOR 02523 4 22 7/30 22 .015 .025 100 350V .190 
L.... . ... Black 
2. ..,Clear 
3.... . .... Red 
4:..... . ... Green 

02524 2 20 10/30 20 .015 .025 100 350V .195 
02525 3 20 10/30 20 .015 .028 100 350V .200 
02534 2 18 16/30 20 .018 .028 100 450V .222 
02535 3 18 16/30 20 .018 .028 100 450V .236 
02536 2 16 26/30 18 .025 .030 100 600V .274 
02537 3 16 26/30 18 .025 .030 100 600V .300 
02538 2 14 41/30 16 .032 .035 100 750V .340 
02539 2 12 65/30 14 .037 .040 100 1000V .400 

'T.M. DuPont 

PVC JACKET COLOR.CODED POLYPROPYLENE INSULATION PVC JACKE.!..... /:1iil~ .. 
I FLEXFOIL <II SHIELD I " .' '''\ 

. •. • I :.",...~ SOLID OR STR~NDED ; .• ~ 
~;'~'··~":"'ih'~",~:.. ___ ,-!1~~~:u~%~~R I: ~~ 'j --STRANDED TINNED COPPER DRAIN WIRE 

Stock Colors: Chrome gray jacket. 
Construction: Tinned copper conductors, color-coded polypropylene insulation, conductors cabled, wrapped with 

Flexfoil ii mylar supported aluminum foil shield with foil facing to outside, stranded tinned copper 
drain wire, PVC jacket overall. 

Specifications: -20°C to +60'C. 
Applications: 100% shielded cable for recording studios, broadcast and sound systems. Requires 1/2 to % less 

space than standard broadcast cables. 
Put-up: 100', 500' and 1000' spools. (Other put-ups 'also available.) 

COLOR CODE OF CONDUCTORS 

CONDUCTOR ...•••. COLOR 

L. . .. Black 
2.. . .•.• Red 
3 •• White 

CATALOG 110 OF ICOND 1 COND I' SIZE OF I NOM. INSULATION I NOM. JACKET 1 PERCENT ISUGGESTED I NOM 00 
NUMBER COND. SIZE' STRAND. a.:1'ilf T~lflHNE~~S T~If::E~S cg:m~E ~g~:1:~ I (INC'HES)' 

02515 
02516 
02517 

'T.M. DuPont 

2 
2 
3 

22 Solid 
22 7/30 
22 7/30 

22 
22 
22 

.008 

.008 

.008 

See YELLOW SECTION for Local Offices, Phones 

.018 

.020 

.020 

100 
100 
100 

200V 
200V 
200V 

.125. 
. .135 
.145 

2999 
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® 

Audio/Data 
Individually Shielded 
Multiple Pair Cable 

PVC Jacket 

STRANDED TINNED COPPER CONDUC.TDRS 

Stock Color: Chrome gray jacket 
Construction: Tinned copper conductors, color·coded polypropylene insulation, cabled in pairs, each pair and its 

drain wire under Flexfoilji', aluminum foil polyester shield, PVC jacket overall. 
Specifications: + 105°C. Sllggested working voltage 300V. 100 Megohms/M insulation resistance between shields. 

115 MMF 1Ft. capacitance between adjacent shields. l500V voltage breakdowns between adjacent 
shields. 50V working voltage between adjacent shields. 

Applications: for audio RF and pulse appli~ations requiring superior circuit isolation. The use of polypropylene 
insulation results in excellent high freQuency properties and mechanical durabilty. 

Put·up: 100', 500' and 1000' spools. (Other put·ups also available,) 

NO. OF COLOR 
PAIRS COOING 

I Black paired with ,Red 
2 Black paired with White 
3 Black paired with Green 
4 Black j)aired with Blue 
5 Black paired with Brown 
6 Black paired with Yellow 
7 Black paired with Orange 
8 Red paired with Green 
9 Red paired with White 

10 Red pairt'dwith Blue 
11 Red paired with Yellow 
12 Red paired with Brown 
13 Red paired with Orange 
14 Green paired with Blue 
15 Green paired with White 
16 Green paired with Brown 
17 Green paired with Orange 
18 Green paired with Yellow 
19 White paired with Blue 
20 White paired with Brown 
21 White paired with Orange 
22 White paired with Yellow 
23 Blue paired with Brown 
24 Blue paired with Orange 
25 Blue paired with Yellow 
26 Brown paired with Orange 
27 Brown paired with Yello.w 

Stock Color: 
Construction: 

Specifications: 

Applications: 
Put-up: 

see Color Cod. 

Abov. 

CATALOG NO. OF j NO. OF / COND./ COND'.I NOM. INSULATION 1 NOM. JACKET 1 NOM DO/NOM CAP -I NOM CAP"· 
NUMBER PAIRS CONDo SIZE STRAND. 'll\ft.rls~S 'll\ftHNls~S (lNC'HES)' MMF/n: MMF/ri. 

06040 3 6 22 7/30 .OOS .030 .265 35 62 

06041 ,'6 12 22 7/30 .OOS .035 ,360 35 62 

06042 9 IS 22 7/30 ,ODS ,040 ,420 35 62 

06043 11 22 22 7/30 .OOS .040 .460 35 62 

06044 15 30 22 7/30 .OOS .045 ,530 35 62 

06045 19 3S 22 7/30 .008 .055 ,5S0 35 62 

t06046 27 54 22 7:30 .OOS .070 ,720 35 62 

06047 3 6 IS 16/30 .016 .035 ,375 30 55 

011048 6 12 18 16/30 ,016 .045 .555 30 55 

06049 9 IS IS 16/30 ,016 .055 .620 30 55 

06050 12 24 IS 16/30 .016 .070 .765 30 55 

06051 15 30 IS 16/30 ,016 .070 ,S30 30 55 

Chrome gray jacket. 
Tinned copper conductors, color-coded PVC insulation, cabled in pairs, each pair and its drain wire 
under FlexfQil ii aluminum foil polyester shield, PVC jacket overall. 
-20 o e to +60 o e. Recommended operating voltage 300V. 100 Megohms 'M insulation resistance 
between shields. 115 MMF Ft. capacitance between adjacent shields. 1500V voltage breakdowns 
between adj/lcent shields. 50V working voltage between adjacent shields. 
For audio ~F and pulse applications requiring superior circuit isolation. 
100', 500' and 1000' spools. (Other put·ups also, available.) 

CATALOG NO. OF 1 NO. OF 1 CONO. / CONDo 1 NOM. INSULATION 1 NOM. JACKET 1 SUGGESUD 1 NOM. 0.0. 
I!UMB~. PAIRS CONO. SIZE STRAND. .THICKNESS .THICKNESS WORKING (INCHES) (INCHES) (INCHES) VOLTAGE 

06035 3 6 22 Solid ,015 .030 300V .2S0 

06036 6 12 22 Solid ,015 .035 300V .400 

06031 9 IS 22 Solid ,015 .040 300V .455 

06039 11 22 22 Solid .015 ,040 300V .500 

06038 15 30 22 Solid .015 .045 300V .555 

teat. No. 06046 is available cut to specified length. Maximum length is 1000', 
"Capacitance between conductors . 

• ·Capacitance between one conductor and other conductor connected to shield. 

PAGES: 1-988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009-3076 (Vol. 3) eern f 1971 
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PVC JACKET 

I 
\. 

Stock Color: 
Construction: 

Specifications: 
Applications: 

.Put·up: 

COLOR CODE OF CONOUCTORSi : 

CONDUCTDR .. . COLOR 

1. ..BI.ck 
2. ..Red 
3.. ..... .while 
4 ............... Green 
5 ............... Or.nge 

~::. ..: .. ::::~~~~m 
8.. . ........ Yellow 
9 ............... Purple 

10 ............... Gray 
11 ............... Pink 
12 ............... T.n 
13 ............... Red/Green 
14 ............... Red/Yellow 
15 ............... Red/BI.ck 
16 ............... While/BI.ck 
17. . ..... .while/Red 
18 ............... While/Green 
19...... .while/Yellow' 
20 ............... While/Blue 
21 ............... While/Brown 
22... . While/Or.nge 

~~: :::::~Il:~~r~rel 
25..... ..while/BI.ck/Red 
26.. .while/BI.ck/Green 
27 .............. .while/BI.ck/Yeliow 
28. .. .... While/BI.ck/Blue 
29. .while/BI.ck/Brown 
30... .. ... .while/BI.ck/Or.nge 
31.. ....... While/BI.ck/SI.le 
32.. .. .... .while/BI.ck/Purple 
33 ............... While/BI.ck/BI.ck 
34 ............... While/Red/BI.ck 
35. ..While/Red/Red 
36. ..While/Red/Green 
37. .while/Red/Blue 
38 ............. .while/Red/Brown 

~~.'" ":~:::j~~~~r~r~~k 
41 ............... While/Green/Red 
42 .while/Green/Yellow 
43 ............... While/Green/Blue 
44 ............... While/Green/Brown 
45 ............ While/Green/Purple 
46 ............ .while/Blue/BI.ck 
47. .. ......... .while/Blue/Red 
48 .. . . .while/Blue/Green 
49 .while/Blue/Blue 
50 ............... White/Slue/Brown 
51 ............. .while/Blue/Purple 
52... ... While/Brown/BI.ck 
53 ........... .whlle/Brown/Red 
54.. .. ...... While/Brown/Green 
55.. .. ...... .while/Brown/Blue 
56 ..... While/Brown/Brown 
57 ..... While/Brown/Purple 
58 .. While/Purple/Red 
59 White/Purple/Green 
60 . White/Purple/Blue 

COLOR·CODEO PVC INSULATION "'" I ,~~ 

~~ 
~ ........ ~ 
~~ "'.-.=-==:r 

~ SOLID OR STRANDED . 
TINNED COPPER CONDUCTORS""'" 

Chrome gray jacket. 

Audio Cable 
Unshielded Unpaired 

Multi-Conductor 
PVC Jacket 

Tinned copper conductors (Cat. Nos. 02754 and 02755 are bare copper), color-coded PVC insulation, 
PVC jacket overall, conductors cabled. 
-20°C to +60°C. 
PA systems, unbalanced intercom systems, interconnecting cables, remote control circuits, tele
phones, low-voltage relay control cables. 
10.0', 500' and 1000' spools. (Other put-ups also available.) 

04008 2 22 
04310 3 22 

04311 2 20 

02754 2 19 
02755 3 19 

06348 . 2 22 
04062 3 22 
04063 4 22 
04064 5 22 
04066 6 22 
04088 7 22 
04065 8 22 
04070 9 22 
04071 10 22 
04067 12 22 
04073 15 22 
04069 18 22 
04075 20 22 
04076 25 22 
04077 30 22 
04078 40 22 
04079 50 22 
04087 60 22 
06351 2 20 
06352 3 20 
06353 4 20 
02830 2 18 
02831 3 18 
02404 4 18 
02405 2 16 
02406 3 16 
02407 4 16 
02409 2 14 
02410 2 12 

Solid 
Solid 

Solid 

Solid 
Solid 

7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 
7/30 

10/30 
10/30 
10/30 
16/30 
16/30 
16/30 
26/30 
26/30 
26/30 
41/30 
65/30 

NOM. INSULATION 
THICKNESS 

(INCHES) 

SOLI 0 CONDUCTORS 

.010 

.010 

.015 

.015 

.015 

.020 

.020 

.020 

.020 

.020 

STRANDED CONDUCTORS 

.010 .020 

.010 .020 
,010 .020 
.010 .020 
.010 .020 
.010 .020 
.010 .020 
.010 .020 
.010 .020 
.010 .025 
.010 .025 
.010 .030 
.010 .030 
.010 .030 
.010 .030 
.010 .030 
.010 .035 
.010 .035 
.015 .020 
.015 .020 
.015 .020 
.018 .020 
.018 .020 
.018 .030 
.020 .025 
.020 .025 
.020 - .030 
.030 .035 
.030 .040 

200V .130 1.2 
200V .140 1.2 

350V .170 1.2 

350V .165 2.3 
350V .175 2-4 

200V .140 1.2 
200V .150 1·3 
200V .170 1·4 
200V .175 1·5 
200V .185 1-6 
200V .190 1·7 
200V .200 1-8 
200V .225 1-9 
200V .235 1·10 
200V .265 1·12 
200V .290 1·15 
200V .310 1-18 
200V .340 1-20 
200V .360 1·25 
200V .385 '·30 
200V .435 1-40 
200V .500 1-50 
200V .530 1·60 
350V .180 1.2 
350V .190 1-3 
350V .215 1-4 
350V .200 1-2 
350V .210 1-3 
400V .250 1-4 
350V .235 1-2 
350V .255 1-3 
600V .295 1-4 
600V . .332 1.3 
600V .384 1.3 

CFirst color in stripe combinatlon is body color. Second or third colors are stripes. Example: White Black Red. Other striped 
combinations available to order. 

See YELLOW SECTION for Local Offices, Phones 3001 
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® 

AudiO Cable 
Unshielded Paired 

Multi·Conductor 

PVC Jacket 

SUci< Colo!: 

I 
l 

Chrome gray jacket 

PVC ,aCIET 

I 

Construction: Tinned copper conductors, color-coded PVC insulation, conductors paired with a short lay twist fQ! 
conductor balance providing a circuit free from cross talk, pairs cabled, PVC jacket overall. 

Specifications: -20'C to +60'C. Suggested working Yoltage: 22 gauge 21lOV, 18 gauge 41lOV. 
Applications: Heavy-duty intercom and audio cable for intercom systems, signal systems, annunciators, nurse's 

call systems, multiple speaker systems, control circuit cables. 
Put'Up: 100',500' and 1000' spools. (Other put-ups also available.) 

SOLID CD~DUCTORS 

04008 2 22 Solid .010 .020 .130 
04010 4 22 Solid mo .020 .195 
04014 6 22 Solid .010 .020 .220 
04017 12 22 Solid '.010 .020 .275 

04018 7 14 22 Solid .010 .020 .2SS 
04020 9 IB 22 Solid .010 .020 .310 
04022 11 22 22 Solid .010 .020 .340 
04024 13 26 22 Solid .010 .025 '.380 
04026 IS 30 • 22 Solid .010 .025 , .400 

04028 . 16 32 22 Solid .0)0 .025 A20 
04030 27 54 22 Solid .010 .035 .510 
0403i 41 B2 22 Solid .010 .035 .555 
04038 51 102 22 Solid .010 .045 .630 

STRANOEO CQNQUCToRS 

06010 4 22 7/30 .010 .020 .210 
06014 6 22 7/30 .010 .020 ' .225 
06015 B 22 7/30 .010 .020 .240 
06016 10 22 7/30 .010 .020 .265 
06017 12 22 7/30 .010 .020 .290 

06019 9 IB 22 7/30 .010 .020 .355 
06022 11 22 22 7/30 .010 .020 .365 
06023 12 24 22 7(30 .010 .025 .410 
06026 15 30 22 7/l0 .010 .025 .450 
06027 19 3B 22 7/30 .OID .025 , .410 
06028 2l 46 22 7/30 .OID .030 .530 
06030 21 54 22 7/l0 .010 .035 .570 

06032 31 62 22 7/30 .010 .040 .635 
01iP3 41 B2 22 7/30 .010 .040 .710 
06025 51 102 22 . 7/30 .010 .045 .B(lIl 

06103 3 6 IB 16/30 .01B .035 .360 
06106 6 12 18 16/30 .01B .046 .555 
06109 9 IB IB 16/30 .01B .055 .63B 
08110 12 24 18 16(30 .01B .055 .690 
06111 IS lO IB 16130 .OIB .0&0 .800 
0&112 19 38 IB 16(30 .01B .070 .8BO 

NO. OF COLOR Hi" 40 Slate paired wllh Blue 
PAIRS CDDlller:; 20 41 Siale paired with Brown 

21 42 Slate paired with Yellow 
22 43 Slate paired with Oranae 
23 44 Slate paired with Black 
24 45 While Black paired w. Red 
25 :~ ~~a: =::~t g:i=:: g~~:n 2. WIth range 
27 wlthYeUow 48 White'Slack paired w. Brown 
2. with Red 49 White Black paired w, Yellow ,. withWhjte 50 White "Slack paired w, Orange ,. with Green 51 White Slack paired w. Purple 
31 Purple palre with Blue 
32 ~~~g:: =I~§ ::m ~~:: " ,. Purple paired with Oran'fl 

:JFlrst color in 3S Purple paired with Slate ,. Purple paired with Black is body color 
37 Slete paired with Red colors are strip ,. Slate paired with White White 81ack i R ,. Slate paired with Green combinations 

2 CONDUCTOR POWE" SUPPLY CORDS 

·w 
UL.listecl 

20250 IS12SV 6' Black Bulk 
20252 IS/2SY 9' Black Bulk 
20254 IS/2 SV 12' Black Bulk 

20327 IS/2SVT 6' Black,Gray Bulk 

24516 IS/2S! 6' Sl.'k Bulk 
20256 IS/2S) S' Black Bulk 
24519 IS12S! 9' ~::t Bulk 
20258 IS/2S! 10' Bulk 

24548 IS12SJT 6' Gray Bulk 
24549 IS/2SIT 9' Gray Bulk 

24526 16/2S! 6' Black Bulk 
20260 1612SJ S' Black Bulk 
24529 16/2S) 9' BlaCk Bulk 
20262 16/2S1 10' Bla"" Bulk 
24532 1612S! 12' Black Bulk 

3 CONDUCTOR POW"R SUPPLY CORDS 

~ 'E 
UL listed 

20328 IS/3SV 6' Black Bulk 
20329 IB/3 SV S' Bla"" Bulk 
20330 IB/3SVT 6' Gr~¥ Bulk 
20331 18/3SVT B' Gray Bulk 

20264 18/3S1 6' Black Bulk 
20314 IB/3S1 8' Black Bulk 
20266 IB/lS! 9' :::~t Bulk 
20316 IB/3S1 12' Bulk 

24936 18/3SJT' 6' Gray Built 
24939 18/3 SIT 9' Gray Sullt 

24926 16(3S1 6' Black Bulk 
20324 16/3S! B' Black Bulk 
24929 16/lSl 9' 

~l~t Bulk 
24932 16/lS) 12' Bulk 

24846 16/lSJT 6' Gray Bulk 
24949 16/3 SIT 9' Gray Bulk 
20332 14/3S 9' Black Bulk 
20333 14/3S IS' Black Bu!k 

SMALL APPUANCE UNE CORDS 

~ < 
IB/2 SPT·I 6' Brown Bulk 
IB/2SPT·I 6' White Bulk 
IB/2SPT·I g' Brown Bulk 
1812SPT-I 9' White Built 

PAGES: 1-988 (Vol. 1), . ,989-2008 (Vol. 2) , . , 2009-3076 (Vol. 3) 

lOA·l25Y 
lOA·12SY 
10A·12SY 

10A·12SY 

10A·12SY 
lOA·12SY 
10A-12SY 
IOA·12SY 

IOA·12SY 
lOA·12SY 

13A-12SY 
13A-12SV 
laA·12SV 
13A·12SV 
13A·12SV 

lOA·12SV 
lOA·125V 

10A·I25V 
IOA·12SV 

IOA·12SV 
IDA·12SV 
IOA·12SV 
IOA·12SV 

10A·I2SV 
lOA·12SV 

13A·12SV 
13A·125Y 
13A·12SY 
IlA·125Y 

IlA·12SV 
IlA·125Y 
lSA·12SY 
ISA·125V 

IOA·12SV 
IOA·12SV 
IOA·12SV 
IOA·12SV 
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RUBBER OR NEOPRENE JACKET 

I 
COLOR,COOED RUBBER 'jSULATION 

I 
TINNED COPPER CONDUCTORS 

Control Cable 
Multi-Conductor 

Shielded 
Neoprene or 

Rubber Jacket 

Stock Color: Black jacket. 
Construction: Tinned copper conductors, color-coded rubber insulation, cabled, filled where required, cotton wrap, 

tinned copper braided shield, cotton wrap, neoprene jacket or rubber jacket. 
Specifications: -20°C to +60°C. Suggested working voltage 350V. 

Applications: Control circuits, video and audio interconnecting cables, broadcast and studio use, Precision engi
neered to prevent cross-talk and eliminate hum pick-up, Neoprene and rubber jackets are resistant 
to impact and abrasion and have extra limpness, For outside installations, neoprene is recommended 
being resistant to oil, ozone, moisture and sunlight. 

Put·up: 100', 500' and 1000' spools. (Other put-ups also available.) 

COLOR CODE OF CONDUCTORSD 

CONDUCTOR ......... COLOR 
1 ............... Black 
2.... ..White 
3 ............... Red 
4 ........... Gi"en 
5... . ...... Yellow 
6... . ...... Blue 
7. ..Brown 
8 ............... Oranlle 
9... ..Gray (slate) 

10.. . .. Purple 
11 ............... White/Black 
12 ............. White/Red . 
13 .............. White/Green 
14 .............. White/Yellow 
15 ............. Whlte/Blue 
16 ............. White/Brown 
17 ....... White/Purple 
18 .............. White/Gray (slate) 
19... ..Black/Red 
20.. . ....... Black/Yellow 

COLOI CODE OF CONOUCTOISD 

CONDUCTOR.... .. COLOI 
1. . .......... Black 
2 ........... White 
3.. . Red 
4..... . ... Green 
5 ............ Yellow 
6 .......... Blue 
7 .............. Brown 

J::::Ja~~late) 
11 . . .... White/Black 
12 .............. Whlte/Red 
13 ............. White/Green 
14 .............. White/Yellow 
15 .............. White/Blue 
16 ............. White/Brown 
17 .............. Whlte/Purple 
18. ..... . .... White/Gray (slate) 

ro.... .. gl:~~~:8ow 

01202 2 18 
01203 3 18 
01204 4 18 
01206 6 18 
01208 8 18 
01210 10 18 
01212 12 18 
iiI Wi 15 18 
01220 20 18 

01602 2 16 
01603 3 16 
01604 4 16 
01606 6 16 
01608 8 16 
01610 10 16 

01612 2 14 
01613 3 14 
01614 4 14 
01616 6 14 

01622 2 12 
01623 3 12 
01624 4 12 

01632 2 10 
01633 3 10 

NOM. INSULATION 
THICKNESS 
(INCHES) 

NEOPRENE JACKET 

41/34 .020 
41/34 .020 
41/34 .020 
41/34 .020 
41/34 .020 
41/34 ,020 
41/34 .020 
41/34 ,020 
41/34 .020 

65/34 .025 
65/34 .025 
65/34 .025 
65/34 ,025 
65/34 .025 
65/34 .025 

41/30 .030 
41/30 .030 
41/30 .030 
41/30 ,030 

65/30 .030 
65/30 .030 
65/30 ,030 

105/30 ,030 
105/30 .030 

.035 .295 

.035 ,305 

.035 ,330 

.035 ,370 
,035 .420 
.035 .480 
.065 .555 
.065 .640 
.065 .730 

.035 .335 

.035 ,355 
,035 ,385 
,040 ,445 
,040 .510 
.040 ,575 

,040 ,395 
.040 ,425 
.040 .455 
.040 ,515 

,040 .440 
,040 .465 

. ,040 .505 

.040 .495 

.040 ,520 

:JFirst color in stripe combination is body color, Second or third colors are stripes. Example, White/Black/Red. Other solid 
colors and striped combinations available to order. 

01303 2 18 
01302 2 20 
01304 3 20 
01305 4 20 
01308 5 20 
01310 6 20 

01312 7 20 
01313 8 20 
01315 10 20 
01316 12 20 
01317 15 20 
01325 20 20 

NOM. INSULATION 
THICKNESS 

(INCHES) 

RUBBER JACKET 

41/34 ,020 
26/34 .020 
26/34 .020 
26/34 ,020 
26/34 .020 
26/34 .020 

26/34 .020 
26/34 .020 
26/34 .020 
26/34 ,020 
26/34 .020 
26/34 .020 

,035 ,295 
,035 .270 
.035 .285 
,035 .305 
.035 .330 
,035 ,345 

.035 .360 

.035 .385 

.035 .440 

.065 .525 

.065 .595 
,065 .660 

OFirst color In stripe combination Is body color. Second or third colors are stripes. Example, White/Black/Red, Other solid 
colors and striped combinations available to order. 

See YELLOW SECTION for Local Offices, Phones 3003 
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If -:; COLU •• " 

Stock Color: 
Construction: 

Specifications: 
Applications: 

Put·up: 

COLOR CODE OF CONDUCTORSO 
CONDUCTOR ......... COLOR 

1 ............... :Black 
2 ............... Whlte 
3 ................ Red 
4 ............... Green 
5.. ..Vellow 
6.. ..Blue 
7 .... Brown 
8 .... Orange 
9 .. Gray (slate) 

10 ............. Pur.P.le 
11 .............. .wh,te/Black 
12 ..... White/Red 
13 .... White/Green 
14 ..... White/Vellow 
15 ...... White/Blue 
16 ...... White/Brown 
17. . ...... White/Purple 
18 ....... White/Gray (slate) 
19 ............ BlacklRed 
20 ....... BlacklVeliow 

ELECTRONIC CABLES· • 11 Cove St •• New Bedford. Mass. 02744 • Phone: 617-999-4455 • TLX: 92-9411 
1950 Naomi Ave •• Los Angeles •. Cal. 90011 • Phone: 213-747-5283 • TLX: 67-7417 

Chrome gray jacket. 
Tinned copper conductors, color-coded polyethylene insulation, cabled, filled where required, rayon 
wrap, tinned copper braid shield, PVC jacket overall. 
-20·C to +60·C. Suggested working voltage 6OOV. 
low capacity cable for control circuits, video and audio interconnecting cables, broadcast and studio 
use. Precision engineered to prevent cross-talk and eliminate hum pick-up. Low capacitance, light 
weight. 
100', 500' and 1000' spools. (Other put-ups also available.) 

CATALOa NUMBER OF I CONDUCTOR I CONDUCTOR I NOM. INSULATION I NOM. JACKET I 
THICKNESS THICKNESS NOM. O.D. 

NUMBER CONDUCTORS SIZE STRAIIDINI (INCHES) (INCHES) (INCHES) 

01642 2 20 26/34 .00S .030 .245 
01643 3 20 26/34 .015 .035 .250 
01644 4 20 26/34 .015 .035 .260 
01645 5 20 26/34 .015 .035 .275 
01646 6 20 26/34 .015 .035 . .300 
01648 8 20 26/34 .015 .035 .330 
01650 10 20 26/34 .015 .035 .375 
01652 12 20 26/34 .015 .035 .380 
01655 15 20 26/34 .015 .035 .410 
01660 20 20 26/34 .015 .035 .455 

DFlrst color In stripe combination Is body color. Second or third colors are stripes. Example: White/Black/Red. Other solid 
colors and striped combinations available to order. 

Stack Calor: Black jacket. 

I 
STRANDED TINNED 

COPPER CONDUCTORS 

Construction: Tinned copper conductors, color-coded rubber insulation, cabled, filled where required, cotton wrap, 
rubber jacket. 

Specifications: -20·C to +60·C. Suggested working voltage 350V. 
Applications: Control circuits, broadcast and studio use, traffic and fire alarm control, temperature control sys

tems, other multiple control applications. Resistant to impact and abrasion. Extra limpness. 
Put-up: 100',500' and 1000' spoills. (Other put-ups also available.) 

o First color In stripe combination 
is body color. Second or third 
colors are stripes. Example: 
White/Black/Red. Other solid 
colors are striped combinations 
available to oroer. 

CATAlOC 
NUMBER 

03602 
03603 
03604 
03605 
03606 
03607 
03608 
03610 
03612 
03615 
03620 

COND. 'COLOR 
1 Black 
2. White 
3 Red 
4 Green 

NUMBER OF I CONDUCTOR I CONDUCTOR I NOM. INSULATION I 
THICKNESS 

CONDUCTORS SIZE STRANDINC (INCHES) 

2 20 26/34 .020 
3 20 26/34 .020 
4 20 26/34 .020 
5 20 26/34 .020 
6 20 26/34 .. 020 
7 20 26/34 .020 
8 20 26/34 .020 

10 20 26/34 .020 
12 20 26/34 .020 
15 20 26/34 .020 
20 20 26/34 .020 

COLOR CODE OF CONOUCTORSO 
COND. COLOR COND. COLOR CONDo COLOR 

5 ..... Vellow 9. Gray (slate) 13 .... White/Green 
6. .. ... Blue 10 Purple 14. WhiteIYeliow 
7 Brown 11 White/Black 15. .white/Blue 
8. Orange 12 White/Red 16 White/Brown 

NOM. JACKET 

I NOM. 0.0. THICKNESS 
(INCHES) (INCHES) 

.035 .240 

.035 .255 

.035 .275 

.035 .300 

.035 .315 

.035 .325 
.035 .360 
.035 .410 
.035 .435 
.035 .505 
.035 .570 

CONDo COLOR 
17 White/Purple 
18 ~I~~::~~~ (slate) 19 
20 .... Black/Vellow 
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SEC. 6000 • WIRE/CABLE/HARNESSES & ACCESSORIES e COLUMBIA ELECTRONIC CABLES·· 

® 

11 Cove 51 •• New Bedford, Mass. 02744 • Phone, 617·999·4455 • TLX, 92-9411 
1950 Naomi Ave .. Los Angeles. Cal. 90011 • Phone, 213·747·5283 • TLX, 67-7417 

Stock Colors: See table below. 
Construction: Tinned copper conductor, color-coded PVC insulation. 

UL Listed 
Style No. 1007 

Unshielded 

Specifications: '-40°C to +80°C, 300V. Resistant to acids, a-ii, alkalis, flame, moisture and fungus. 
Applications: Internal wiring of electronic and electrical equipment. 

Put-up: 100' and 1000' spools. (Other put-ups also available.) 

NOM. INSULATION 
TNICKNESS 

STOCK COLORSO 
(INCHES) 

1 While SOLID CONDUCTORS 2 Black 
3 Red 02003 24 Solid .016 300V .054 1-10 4 Green 
5 Yellow 02004 22 Solid .016 300V .059 1-19 
6 Lighl Blue- 02028 20 Solid .016 300V .066 1-19 7 Brown 02052 18 Solid .016 300V .079 1-19 
~ g~:~':lale) 02053 16 Solid .016 300V .089 1-19 

10 Violel (purple) 
11 While/Black STRANDED CONDUCTORS. 12 While/Red 
13 While Green 

02015 24 7/32 .016 300V .056 1-19 14 While.·Yeliow 
15. While/Blue 02016 22 7/30 .016 300V .062 1-19 
16 White/Brown 02040 20 10/30 .016 300V .on 1-19 17 While/Orange 
18 While/Gray 02064 18 16/30 .016 300V .080 1-19 
19 WhileiViolel 02065 16 26/30 .016 300V .095 1-19 

DFirst color in stripe combination is body color. Second 01 third colors are stripes. Example: White/Black/Red. Other SOlid 
colors and striped combinations available to order. 

PVC INSULATION STRANDED TINNED COPPER CONDUCTOR 

Stock Colors: See table beiow. 

Construction: Tinned copper conductor, color-coded PVC insulation .. 

UL Listed 
Style No. 1015 
CSA Type TEW 

Unshielded 

Specifications: -40°C to + 105°C, SOOV. Resistant to acids, oil, alkalis, flame, moisture and fungus. 

Applications: Internal wiring of electronic and electrical equipment. 

STOCK COLORS. 

1 While 
2 Black 
3 Red 
4 Green 
5 Yellow 
6 Light Blue 
7 Brown 
8 Orange 
9 Gray (Sial e) 

10 Violet (purple) 

Put·up: 100' and 1000' spools. (Other put-ups also available.) 

NOM. INSULATION 
TNICKNESS 

(INCHES) 

SOLI D CONDUCTORS 

22 Solid .032 
20 Solid .032 
18 Solid .032 

STRANDED CONDUCTORS 

02100 24 7/32 .032 
02101 22 7/30 .032 
02102 20 10/30 .032 
02103 18 16/30 .032 
02104 16 26/30 .032 
02105 14 41/30 .032 

.Other solid colors and striped combinations available to special order. 

See YELLOW SECTION for Local Offices, Phones 

600V .090 1-10 
600V .097 1-10 
600V .105 1-10 

600V .038 1-10 
600V .095 1-10 
600V .102 1-10 
600V .112 1-10 
600V .125 1-10 
600V .142 1-10 

3005 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

(
' CONSOLIDATED HOTLINE 

FOR IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 

i (312) 421-4441 

•. COMPUTING SYSTEMS • RADAR • NAVIGATIONAL • MISSILES • RADIO 

• INSTRUMENTATION .• TELEVISION • NUCLEAR • COMMUNICATIONS 

Coneo-Foam 
.•. NEW LOW LOSS FOAM POLYETHYLENE 
ALL CHANNEL COLOR TV CABLE. 

Rome Synthinol* 
..• A THERMO·PLASTIC INSULATED HOOK·UP 
WIRE APPROVED FOR BOo, 90° & 105° C. 
OPERATING TEMPERATURE. 

CT-B, CT-C Control Cable 
... 600 AND 1000 VOLT CONTROL CABLE 
PER IPCEA AND NEMA STANDARDS. 

Consolidated Control Cables types CT·I and CT·C 
Meeting IPCEA-NEMA standards for use on both AC and DC circuits, 

these control cables are designed to handle a wide range of applications. 
Lighter in weight, smaller in diameter and more flexible than conventional 
rubber insulated multi-conductor cables, consolidated CT Thermoplastic in
sulated control cables are easy to handle, store and install. 

The Consolidated CT control cables are available with various types of 
copper, bronze or copper clad stainless shielding to provide electrostatic 
or electromagnetic protection. Shielding also provides added physical pro
tection and acts as a positive deterrent against rodent or insect attack. 

Synthinol (polyvinylchloride) is used for jacketirg individual conductors 
as well as for an over-all jacket. Synthinol provides added resistance to 
heat and to chemical and corrosive attack. It also provides mechanical 
protection and is a flame retardant barrier for the cable insulation. 

600 volt rated Type CT-B cables are primarily for lise in general applica
tions, while 1000 volt rated Type CT-C cables are more frequently used in 
connection with heavy magnetic trip devices, where induced over-voltages 
may occur. 

Both CT-B and CT-C are made with bare stranded copper conductors, 
individually insulated and fully color-coded. These cables are suitable for 
all types of installations - aerial, conduit, duct, tray, direct burial - in 
wet or dry locations. 

USES 
In power generating stations and substations as well as throughout industry 
in both manufacturing and processing plants. 

RATINGS 
For AC and DC circuits. Type CT·B is rated 600 volts. Type CT·C, 1000 volts. Both are 
recommended for operation at 90· C. maximum continuous conductor temperature. 

INSULATION-, 
Polyethylene insulation is used on individual conductors since it has proven superior 
to many other dielectric materials used on solid insulated cables. This material is particularly 
well suited for DC circuits in moist locations where electro·osmosis maye be a problem. 
Along with its important outstanding electrical properties, polyethylene also resists acids, alkalies 
and oils. It is thus capable of standing up well under many hazardous environmental conditions. 
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SEC. 6000 • WIRE! CABLE! HARNESSES & ACCESSORIES 

CONSOLIDATED HOTLINE 
IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 

(312) 421-4441 

UNSHIELDED STATION 
CONTROL CABLE 

HEAVY DUTY MULTI-CONDUCTOR PLASTIC JACKET-
TYPE CT-B CONTROL CABLE - 600 VOLTS 

DESCRIPTION: Each conductor, stranded bare copper, .020" polyethylene insulation, .010" polyvinylchloride jacket 
over each conductor, color coded, cabled with fillers where necessary, moisture resistant tape, black polyvinyl
chloride jacket overall. 600 volt operating voltage. Approved per IPCEA-NEMA standards. 

16 GAUGE - 26/30' BARE COPPER 12 GAUGE - 7/20 BARE COPPER 14 GAUGE - 7/22 BARE COPPER 

CAT •. NO •. OF NOM. JKT. NOM. CAT. NO. OF NOM. JKT. NOM •• 'CAT. NO. OF NOM. JKT. NOM. ' 
NO. '"COND. THICKNESS 0.0. NO., CONDo THICKNESS Q.!l.' ,~ ,.NO. CONDo THICKNESS 0.0 . 

7502 2 .045" .330" 7702 2 Twin • 045" ' .. 7602 2 Twin .045" 
7503 3 .045" .350" 7703 3 Rd. .045" , .460" 7603 3 Rd. .045" .419" 
7505 5 .045" .410" 7704 4 .045" .471" 7604 4 .045" .425" 
7506 6 .045" .440" 7705 5 .045" .523" 7605 5 .045" .462" 
7507 7 .045" .440" 7706 6 .045" .564" 7606 6 .045" .481" 
7508 8 .045" .480" 7707 7 .060" .599" 7607 7 .045" .502" 
7510 10 .045" .580" 7708 8 .060" .644" 7608 8 .060" .556" 
7512 12 .045" .600" 7709 9 .060" .690" 7609 9 .060" .622" 
7514 14 .045" .630" 7710 10 .060" .727" 7610 10 .060" .657" 
7516 16 .045" .660" 7712 12 .060" .775" 7612 12 .060" .696" 
7519 19 .060" .690" 7714 14 .060" .807" 7614 14 .060" .744" 
7521 21 .060" .730" 7715 15 .060" .832" 7616 16 .060" .798" 
7522 22 .060" .760" 7716 16 .060" .901" 7619 19 .060" .808" 
7524 24 .060" .810" 7718 18 .080" .928" 7624 24 .080" .947" 
7526 26 .060" .820" 7719 19 .080" .943" 7627 27 .080" 1.002" 
7530 30 .060" .900" 7720 20 .080" .966" 7630 30 .080" 1.110" 
7537 37 .060" .960" 7722 22 .080" 1.01" 7634 34 .080" 1.118" 
7540 40 .060" 1.00" 7725 25 .080" 1.09" 7637 37 .080" 1.124" 
7550 50 .080" 1.10" 7727 27 .080" 1.129" 7640 . 40 .080" 1.290" 
7560 60 .080" 1.19" 7730 30 .080" 1.168" 

:;: :;:~iai Dimension .~a~" x .404" 7734 34 .080" 1.201" 
*::Ic~ Di::l~;'I:ion 

7737 37 .080" 1.257" .233" X .366" 

MULTIPLE PAIR INDIVIDUALLY SHIELDED AUDIO AND SOUND CABLE 

NO. 

5303 

5306 

5309 
SHIELDED PAIRS 

5311 

5315 

SIZE & 
l)'PE' STRAND· 

.' 

, "ING 

3 22 
pair solid 

6 22 
pair solid 

9 22 
pair solid 

11 22 
pair solid 

15 
pair 

22 
solid 

N~M1NAL .',. 
. SPECIFlCAl'IO"S :ANb "l~~~. ~~:~~ 

GENERAL APPLle~1'OJtS NESS, INCHES 
'.' ,'. ·,,·>···.INCIlES' 

Tinned copper conductor .010". Poly
propylene insulation. Mylar aluminum 
shield and tinned copper drain wire, 
each pair. Overall Gray vinyl jacket. 

Same as 5303 

Same as S303 

Same al 5303 

Same as 5303 

• 028 .250 

.037 .330 

~040 .390 

.040 .420 

.045 .485 

MULTIPLE PAIR INDIVIDUALLY SHIELDED AUDIO AND DATA CABLE 
"5323. 

'5326 .' 

3 
pair 

6 
pair 

22 
7x30 

overall 

22 
7x30 

22 

Tinn~d copper .010" polypropyl~ne in. 
sulation. Mylar aluminum shield and 
tinned copper drain wire each pair. 
Overall gray vinyl jacket. 

Same as 5323 

Same as 5323 

.030 .265 

.037 .355 

~ •. 5329 9 __ 

~~~ __ ~~~~~ i_==~+-_p~a~ir-t __ 7~X~3~0 __ r-______ ~~~~~ ____ ~ __ ~·0~4_0+-_._42_5 __ 1 
.b_Et&;;;;'ili~ 5331 11 22 Same as 5323 
.. pair -7-x-30-

5335 15 22 Same as 5323 

5339 

5347. '. 

pair -7-x-30-

19 22 
pair 

27 
pair 

7x30 
22 

7x30 

Same' as 5323 

Same as 5323 

.040 .455 

.045 .525 

.055 .575 

.070 .705 

': ::~:~~:~~ 
COLOR CODING FOR';::("1 

PAIRED INTERCOM CABL~$ : 

PAIRED INTERCOMMUNICAT • 
ING CABLES COLOR CODING 
Identification Is simple with 
Consolidated Intercom Cable. 
because they are all color 
coded. See chart below. 

I Black paired with Red 
2 Black paired with Whit. 
3 Black paired with Green 
4 Black paired with Blue 
5 Black' paired with Yellow 
6 Black paired with Brown 
7 Black paired with Orange 
8 Red paired with White 
9 Red paired with Green 

10 Red paired with Blue 
n Red paired with Yellow 
12 Red paired with'Brown 
13 Red paired with Orange 
14 Green paired with White 
15 Green paired with Blue 
16 Green paired with Yellow 
17 Green paired with Brown 
18 Green paire!! with Orange 
19 White paired with Blue 
20 White paired with Yellow 
21 White paired with Brown 
22 White paired with Orange 
23 Blue paired with Yellow 
24 Blue paired with Brown 
25 Blue paired with Orange 
26 Brown paired with Yellow 
27 Brown paired with Orange 

CONSOLIDATED WIRE & ASSOCIATED CORPORATIONS. 1633 S. CLINTON. ST •• (312) 421·4441 • Cable Address: "CON WIRE" • Chicago, III. 60616 
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Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

(
' CONSOLIDATED HOTLINE 

FOR IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 
l {312} 421-4441 

INTERCOMMUNICATION AND SOUNP SYSTEM CABLES 

SHIELDED 
2 AND 3 CONDUCTOR 

UNSHIELDED WITH JACKET 

~~=>< 
WITHOUT JACKET 

MINIATURE BROADCAST 
AUDIO CABLE 

2 PAIR MINIATURE AUDIO 
AND SOUND CABLE 

2 
con dr. 

2 
condr. 

2 

22 
7x30 

20 
10x30 

18 

41x30 

Tinned copper conductors. .016" Poly .. 
ethylene insulation color coded black 
and red. Mylar aluminum shield .025 
stranded tinned copper drain wire 

.170 

gray vinyl jacket. 

Same as 5572 
white. 

coded black and 

Same as 5573 

Same as 5573 

.025 .200 

.030 .225 

.Q30 .250 

.030 .320 

_ ;12 Same as 5s7~ color coded black, white 
and red. . ' .025 .210 

3 
condr. 

3 
coridr. 

3 
condr. 

2 
condr. 

2 
condr. 

7x30 

~ 
10x30 

18 
16x30 

16 
26x30 

~ 
41x30 

22 
7x30 

20 
10x30 

2 18 
condr. ~ 

2 
condr. 

2 
condr. 

2 
condr. 

2 
condr., 

2 
condr. 

2 
condr. 

2 

2 
pair 

2 
pair 

16 

26x30 

14 
41x30 

22 

solid 

18 
16x30 

16 

26x30 

22 
7x30 

22 

solid 

22 
7x30 

22 
7x30 

Same as 5576 

Same as 5576 

Same as 5576 

Same as 5576 

Tinned copper conductors. 015" Vinyl 
insulation. Color coded black and red. 

Same as 5579 color coded black and 
white. 

Same as 5580 

Same as 55~0 

Same as 5580 

'Tinned copper conductors. .015" Vinyl 
insulation'twisted. Color coded brown 
and tan. 

.018" Insulation. Same as 5584. Color 
coded black and white. 

.020" Insulation. Same as 5585. 

Tinned cOPRer .010" Polyethylene in· 
sulation color coded black and red. 
Mylar aluminum shield stranded tinned 
copper drain wire gray vinyl jacket. 

Same as 5570 

Tinned copper polypropylene insula· 
tion. Each, pair shielded. Mylar alumi
num shield and drain wire. Color 
coded same as 5571. 

.025 

.025 

.030 

.030 

.020 

.025 

.030 

.030 

.030 

.016 

.016 

.019 

Tinned COPPtlr .009" Polyethylene In
sulation I pair black and red with 
Mylar aluminum shield. I pair white 
and green both pairs twisted with .019 
stranded tinned copper ground wire 
gray vinyl jacket. 

.235 

.240 

.255 

.285 

.165 

.190 

.225 

.245 

.310 

.115 

.175 

.195 

.140 

.120 

.165 

.165 
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SHIELDED AND 
JACKETED CABLES 
CONTROL AND 
MICROPHONE TYPE 
MULTI-CONDUCTOR 
CABLES 

SHIELDED: Weatherproof rubber, 
Neoprene and plastic jacket for all 
microphone Electronic Power, Con· 
trol Circuits, or weatherproof exten· 
sion work. (Longer continuous 
lengths if desired). 

SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

c CONSOLIDATED HOTLINE 
FOR IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 

(312) 421-4441 

SHIELDED RUBBER JACKET 
CONDUCTOR COLOR CHART: i-Black; 2-White; 3-Red; 4-Green; 5-Yellow; 6-Blue; 7-Brown; 8-0range. 
Standard Spool Put·up· 9 ft 10ft, 25 ft, 50 ft, 100 ft 250 ft 500 ft, 1000 ft ., ., ., 

NO. OF SPECIAL 

NO. CONDo SIZE USE SPECIFICATIONS 

1460 1 20 Crystal Tinned copper, yarn serve; 
microphone wall of live rubber; cotton 

fillers and wrap; tinned cop· 
per braid shield; cotton wrap 
rubber jacket overall. 

1462 2 20 low impedance Same as 1460; color coded 
microphones 

1456 2 18 Heavy duty Some as 1460; color coded studio cable 

1463 3 20 Low impedance Some as 1.460, color coded 
microphones 

1464 4 20 Low impedance Same as 1460; color coded 
microphones 

1465 5 20 Interconnect- Same as 1460; color coded 
ing power 

cable for all 
electronic uses 

1466 6 20 Same as Same as 1.460; (olor coded 
1465 

1467 7 20 Same as Some as 1460; color coded 
1465 

1455 8 20 Same as Same as 1460; color coded 
1465 

SHIELDED NEOPRENE JACKET 
\./,).~ 

NO. OF ' :-. ,:. ~" .:. 
NO, CONDo SIZE .SPEC:IFICATIONS . .. 

1701 1 18 Tinned copper, yarn serve; wall of 
liva rubber; cotton fillers and wrap; 
tinned copper braid shield; coHon 
wrap neoprene jacket overall. 

1702 2 18 Same as 1701, color coded 

1703 3 18 Same as 1701, color coded 

,,.04 4 18 Same as 1701, color coded 

1700; ? 16 Same as 1701, color coded 

1706 3 16 Same as 1701, color coded 

1707 4 16 Same as 1701, color coded 

1708 6 18 Same as 1701, color coded 

1709 8 I 8 Same as 1701, color coded 

SHIELDED PLASTIC JACKET 
: .... 

NO. OF SPECIAL 
NO. CONDo SIZE USE SPECIFICATIONS 

.1721 1 24 Low Tinned copper polyethylene 
capacitance insulation with a close spiral 

tinned copper shield. Grey 
vinyl plastic iacket. 

1461 1 22 Lapel 
microchone Same as 1721 

.1457 1 22 Crystal, Same as 1721 except heav· 
Ribbon and ier polyethylene insulation on 
other high conductor. 
impedance 

.:. microphones 

1458 2 22 low impedance Tinned copper conductors 
microphones polyethylene insulation con-

ductors: black and clear. 
Cabled with fillers rayon serve 
spiral tinned copper shield • ...... : Gray vinyl plastic jacket. 

1459. 1 20 Lapel Tinned Copper Wire. with 
microphone polyethylene to .087" O.D . . '. 

with a closely tinned copper 
shielded braid, and a heavy 
black plastic jacket overall. 

1722 2 20 Same as Same as 1458 except braided 
1458 tin copper shield. 

1723 '3 20 Same as 
Same as 1722 1458 

1724 4 20 Same as 
Same as 1722 1458 

1725 5 20 Same as Same as 1722 1458 

1726 6 20 Same as 
Same as 1722 1458 

'727 7 20 Same as Same as 1722 1458 

1728 8 20 Same as Same as 1722 1458 

-

STRANDING 

26x34 

26x34 

41x34 
26x34 

26x34 
26x34 

26x34 
26x34 

26x34 

STRANDING 

41x34 

41x34 
41x34 
41x34 
65x34 
65x34 
65x34 
41x34 
41x34 

STRANDING 

7x32 

16x34 
16x34 

16x34 

26x34 

26x34 

26x34 
26x34 
26x34 
26x34 

26x34 

26x34 

NOMINAL 
FINISHED CAPACITY 

O. D. per ft; 
(Inches) (mm,f). 

.240 33. 

.268 68. 

.295 80. 

.277 85. 

.295 95. 
.323 

.349 

.360 

.386 

FINISHEi)iJ:d 
.c) •. ~,i~:);.:;(:)j 

. (If\~hEl'l:''' ;;,:<.; 
.235 

.295 

.305 

.330 

.320 

.340 

.355 

.430 

.465 

NOMINAL 
FINISHED CAPACITY 

O. D. per fl. 
finches) (mmf) 

. 132 29 . 

. 125 36 . 
.200 25. 

. 231 32 . 

.175 40. 

.245 32. 
. 250 45 . 
.255 45. 
.275 45. 
.300 

.330 

.375 
STANDARD SPOOL PUT UP. 100 FT .• 500 FT" 1000 FT. 
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VOl. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

c 4!JJfj/lll"", CONSOLIDATED HOTLINE 
FQR IM"'EDI~TE ASSISTANCE ON YOUR WIRE NEEDS CALL: 

(312) 421-4441 

UNSHIELDED AUDIO CABLE MULTICONDUCTOR - PLASTIC JACKET 
300 VOLTS STRANDED CONDUCTORS 

copper 
.010" vinyl plastic insulated 
caba/ed.02D" gray vinyl 
plastic jacket overall. 

S.me as 5400 .145 

Same as 5400 .175 

Same as 5400 .180 

Same as 5400 .205 

Same as 5400 .215 

Same as 5400 .225 

Same as 5400 .245 

Same .s 5400 .375 

Same as 5400 .425 

Same .s 5400 .500 

Same as 5400 .530 

400 VOLTS STRANDED CONDUCTORS 
4 Condr. .250 

.295 

.324 

.379 

.412 

.475 

.505 

600 VOLTS 
4Condr. 

.375 

.455 

.600 

.650 

.715 

.495 

.630 

.170 

1 Black 
2 Red 
3 Green 
4 White 
5 Brown 
6 Blue 
7 Orange 
8 Yellow 
9 Purple 

10 Slate 
11 Pink 
12 Tan 
13 Red/Green 
14 °Red/Yellow 
15 Red/Black 
16 While/Black 
17 While/Red 
18 While/Green 
19 While/Yellow 
20 While/Blue 
21 While/Brewn 
22 While/Orange 
23 While/Gray 
24 While/Violet 
25 White/Black/Red 
26 White/Block/Green 
27 White/Black/Yellow 
28 White/Black/Blue 
29 While/Black/Brown 
30 While/Black/Orange 
31 While/Black/Slale 
32 White/Black/Purple 
33 White/Black/Black 
34 While/Red/Black 
35 White/Red/Red 
36 White/Red/Green 
37 White/Red/Blue 
38 White/Red/Elrown 
39 Whils/Red/Purple 
40 White/Green/Black 
41 White/Green/Red 
42 Whit~/Green/Green 
43 White/Green/Blue 
44 While/Green/Brown 

045 While/Green/purple 
46 White/Blue/Black 
47 White/Blue/Red 
48 White/Blue/Green 
49 White/Blue/Blue 
50 White/Blue/Brown 
51 White/Blue/Purple 
52 White/Brown/Black 
53 White/Brown/Red 
54 White/Brown/Green 
55 White/Brown/Blue 
56 While/Brown/Brown 
57 White/Brown/Purple 
5B White/Purple/Red 
59 White/Purple/Green 
60 White/Purple/Blue 0 

C"ART 2" 
1 Black 
2 White 
3 Red 
4 Green 
5 Orange 
6 Blue 
7 White/Black 
8 Red/Black 
9 Green/Black 

10 Orange/Black 
11 Blue/Black 
12 Black/White 
13 Red/White 
14 Green/White 
15 Blue/White 
16 Black/Red 
17 White/Red 

'Catalog No's 5400 thru 5473 Color Coding Chart 18 Orange/Red 
"Calalog No's 5474 Ihru 5487 Color Coding Chart 2 19 Blue/Red 
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SEC. 6000 • 

UNSHIELDED INTERCOM CABLE 

WIRE/CABLE/HARNESSES & ACCESSORIES 

CONSOLIDATED HOTLINE 
IMMEDIATE ASSISTANCE DN YDUR WIRE NEEDS CALL: 

(312) 421-4441 

PAIRED CONDUCTORS SOUD AND STRANDED PLASTIC JACKET 
SOLID 

• SPECIFICATIONS 
NO. TYPE SIZE AND ARD GENERAL 

STRANDING APPUCATIDNS 

5201· I Pro 2 Condr. 22 Solid 

Tinned capper conductor 
.010" vinyl plastic In-
sulation. Cabled, .020" 

~!;~e~i~~!r:lrstic 

5205 2 Pro 4 Condr. 22 Solid Same as 5201 

5211 3 Pro 6 Condr. 22 Solid Same as 5201 

5221 5 Pro 10 Condr. 22 Solid' Same as 5201 

5226 6 Pro 12 Condr. 22 Solid Same as 5201 

5231 7 Pro 14 Condr. 22 Solid Same as 5201 

5236 8 Pro 16 Condr'. 22 Solid Same as 5201 

5241 9 Pro 18 Condr. 22 Solid Same as 5201 

5251. 11 Pr. 22 Condr. 22 Solid Same as 5201 

$271 15 Pro 30 Condr. 22 Solid Same as 5201 

5286 27 Pr. 54 Condr. 22 Solid Same as 5201 

5289 31 Pro 62 Condr. 22 Solid Same as 5201 

5292 41 Pro 82 Condr. 22 Solid Same as 5201 

5297 51 Pro 102 Condr. 22 Solid Same as 5201 

STRANDED 

Tinned copper conductor 

22 (7x30) 
.010" vinyl plastic in-

I Pro 2 Condr. sulation. Cabled, .020" 
gray vinyl plastic 
jacket overall 

2 Pro 4 Condr. 22 (7x30) Same as 5151 

3 Pro 6 Condr. 22 (7x30) Same as 5151 

5 Pro 10 Condr. 22 (7x30) Same as 5151 

6 Pro 12 Condr. 22 (7x30) Same as 5151 

7 Pro 14 Condr. 22 (7x30) Same as 5151 

8 Pr., 16 Con dr. 22l7x30) Same as 5151 

9 Pro 18 Condr. 22 (7x30) Same as 5151 

II Pro 22 Condr. 22 (7x30) Same as 5151 

15 Pro 30 Condr. 22 (7x30). Same as 5151 

27 Pro 54 Condr. 22 (7x30) Same as 5151 

31 Pro 62 Condr. 22 (7x30) Same as 51S1 

41 Pro 82 Condr. 22 (7x30) Same as 5151 

5191,.:. 51 Pro 102 Condr. 22 (7x30) Same as 5151 
'". 

NOMINAL 
DIAMmR 
(Inches) 

.130 

• 190 

.220 

.250 

.275 

• 280 

.300 

.320 

.340 

.400 

.510 

.555 

.630 

.735 

.145 

.210 

.230 

.265 

.290 

.300 

.320 

.355 

.370 

.450 

.570 

.635 

• 710 

.800 

Color Coding For 
Paired Intercom Cables 

PAIRED INTERCOMMUNICAT· 
ING CABLES COLOR CODING 
Identification is simple with 
Consolidated I ntercom Cable. 
because they are all color 
coded. See chart below . 

1 Black paired with Red 

2 Black paired with White 

3 Black paired with Green 

4 Black paired with Blue 

5 Black paired with Brown 

6 Black paired with Yellow 

7 Black paired with Orang • 

8 Red paired with Green 

9 Red paired with White 

10 Red paired with Blue 

11 Red paired with Yellow 

12 Red paired with Brown 

13 Red paired with Orange 

14 Green paired with Blue 

15 Green paired with White 

16 Green paired with Brown 

17 Green paired with Orange 

lB Green paired with Yellow 

19 White paired with Blue 

20 White paired with Brown 

21 White paired with Orange 

22 White paired with Yellow 

23 Blue paired with Br_n 

24 Blue paired with Oronge 

'25 Blue paired with Yellow 

26 Brown paired with Orange 

27 Brown paired with Yellow 
28 Purple paired with Red 
29 Purple paired with White 
30 Purple paired with Green 
31 Purple paired with Blue 
32 Purple paired with Brawn 
33 Purple paired with Yellow 
34 Purple paired with Orange 
35 Purple paired with Slate 
36 Purple paired with Black 
37 Slate paired with Red 
38 Slate paired with White 
39 Slate paired with Green 
40 Slate paired with Blue 
41 Slate paired with Brown 
42 Slate paired wiih Yellow 
43 Slate paired with Orange 
44 Slate paired with Black 
45 White/Black paired w. Red 
46 White/Black paired W. 

Green 
47 White/Black paired w. Blue 
47 White/Black paired W. 

Brown 
49 White/Black paired W. 

Yellow 
50 White/Black paired w . 

Orange 
51 White/Black paired W. 

Purple 

CONSOLIDATED WIRE & ASSOCIATED CORPORATIONS. 1633 S. CLINTON ST •• (312)421-4441 • Cable Address: "CON WIRE" • Chicago, 111.60616 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

«4J1f/lll. 
RG TYPE COAXIAL CABLES 

(
'CONSOLIDATED H'OTLINE . 

FOR IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 
l (312) 421~41 

"Seml-Solid Dielectric N-Nichrome C-Copper S-Silvered Copper CW-Copperweld T -Tinned Copper F-Formvar 

CONSOLIDATED WIRE & ASSOCIATED CORPORATIONS. 1633 S. CLINTON ST •• (312) 421-4441 ~ Ca~le Address: "CON WIRE" • Chicago, III. &0616 
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SEC. 6000 • WIRE/CABLE/HARNESSES & ACCESSORIES 

CONSOliDATED HOTLI,NE 
IMMEDIATE ASSISTANCE ON YOUR WIRE NEEDS CALL: 

(312) 421·4441 

RG TYPIE COA}{UAl CAIBLIES 

Non·Contaminating Vinyl8, , Low Temp. Black Poly. hckets Max. Jacket Shlolds Cap. Oper. Nom. 
Number Cat. No. Cat. Armor Jacl!e! Vinyl Dielectric Center V.P. Mmfd. Volts Imp. 
RG·/U Number RG/U No. 0.0. 0.0. J.cket Outer Inner 0.0. Conductor % /Ft. Rms. Ohms. 

131 4429 .710 .625 Black - T .472 Two 7/21C 65.9 17 3000 95 

133 4430 .405 Black - C .285 21C 65.9 16.2 1000 95 

164 4404 .870 Black - C .680 .1045C - - 10000 75 

177 4'.06 .895 Black 5 5 .680 .195C - - 11000 50 

181 4407 .640 Black - C .210 Two 7/26C - 12 3500 125 

212 4488 .332 Black 5 5 .185 .05565 65.9 29.5 3000 50 

213 4489 .405 Black. - C .2G5 7X.0296C 65.9 29.5 5000 50 

214 4490 .425 Black 5 5 .285 7X.0296C 65.9 29.5 5000 50 

215 4497 .475 Blac!< - C .285 7/.029C 65.9 29.5 4000 50 

216 4491 .425 Black C C .285 7X26TC 65.9 20.5 5000 75 

217 4492 .545 Black C C .370 .106C 65.9 29.5 7000 50 -
218 4493 .870 Black - C .680 .195C 65.9 29.5 11000 50 

219 4494 .945 .870 Black - C .680 .195C 65.9 29.5. 11000 50 

220 4408 1.120 Black - C .910 .260C 65.9 29.5 14000 50 

221 4409 1.195 1.120 Black - C .910 .26OC 65.9 29.5 14000 50 

222 4495 .332 Black S 5 .185 .0556N 65.9 29.0 2700 50 

223 4496 '.216 Black S S .116 .0355 65.9 29.5 1900 50 

224 4411 .615 .545 Gray C C .370 .100C 65.9 29.5 5500 52 
c 

**Semi-SoJid Dielectric N-Nichrome C.-Copper S-Silvered Copper , CW-Copperweld T -Tinned Copper F-Forr:rlVar 

,Non·Conlllmlnotinc 
Vlnylll Low Tomp. Blac!c Mil. Jackot Poly. Jackals Cap. Oper; Nom. 

Numbor I Cal. C.I'J No. Armor lacltol Vinyl Shlolds Dielectric Conlor V.P. Mmfd. Voila Imp., 
RG/U Num~Jr ti~. RG/U 0.0. 0.0. Jnct:sl Oumr I Innor 0.0. Conductor 1- /Ft. Rms. Ohnia 

1 44591 174 .105 Black - 1 .060" 7/.0063CW 30 50 

·*Semi-Solid Dielectric N-Nichrome C-Copper S-Silvered COPPer CW-Copperweld T -Tinned Copper F-FormVlr 

8 4477 .405 Blacl, - C .285 7/19C 80 24.5 1500 50 

11 4476 .405 Black - C .285 14C 80 16.5 3000 75 

58 4493 .195 BI""k - T .116 20C 80 28.5 1900 53.5 

59 4478 .242 Black - C .107 22CW 80 17 500 72 

62 4479 .242 Black - C .146 .023CW 80 14.5 700 93 

··Semi·Solid Dielectric N-Nichrome C-Copper S-Silvered Copper CW-Copperweld T -Tinned Copper F-Formvar 

fOAM 100L YETHYLIENIE mlAXIAL CABLIE DOUBLE· SHIELD DOUBLE JACKET 

11 14C 75 

59 .107 72 

··Semi·Solid Dielectric N-Nichrome C-Copper S-Silvered Copper CW-Copperweld T -Tinned Copper F-Formvar 

mrA)'IAl CAIBLIE DOUBLE SHiELD DOUBLE JACKEY 
Shie!ds 

Cnt. Imped.nco Joebt Vinyl O. D. Innor V. P. CaP. Max.Opore 
RG/U Typo No. In Ohms Diametor Jocl(ot 1st 2nd Dielectric .Conductor % MMFD/Ft. Volts-RMS 

Triaxlal58A 4463 50 .285 Black T T .116 19 .0071T 65.9 28.5 1,900 

Triaxial 59 4460 73 .242 Black C C .146 22CW 65.9 21.0 2,300 

Triaxial 11 4461 75 .460 Black C C .285 726T 65.9 20.5 4,000 
Triaxial 8 4462 52 .490 Block C C .285 721C 65.9 29.5 4,000 

"Seml-5olid Dielectric N-Nichrcme C-Copper S-Silvered Copper CW-Copperweld T-Tinned Copper F-Formvar 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

a single source for 
electronic grade preforms and fine 
wire of pure metals and special alloy.s 
CRM specializes in the manufacture of precision 
wire and preforms for use in electronic components 
and semiconductor devices. In order to assure con
formance to the most rigid specifications, even metals 
purification and alloying are done within CRM's own 
plant. Hundred of stock dies supplement extensive 
tool-making facilities, permitting fast and inexpensive 
fabrication of custom sizes and shapes. Appropriate 
physical, chemical, and performance tests are used at 
all stages of production to assess and certify both the 
quality and usability of CRM products. CRM preforms 
and wire are available from stock or are custom fabri
cated to meet all your specifications. 

WIRE from CRM is available in all varieties re
quired for electronics, semiconductors, and electrical 
instruments to any specification. Thus, pure Gold may 
be obtained in 5-9's purity for vapor deposition or lower 
purity for bonding. Tensile strength and other physical 
properties can also be varied, even:.to match particular 
wire bonding machines. Various doped Gold wires are 
also available. Similarly, standard and custom wire of 
pure metals and special alloys are produced by CRM 
for other semiconductor applications, resistance ther
mometers, potentiometers, strain gauges, galvanom
eters, thermocouples, and for experimental applica
tions. All wire can be supplied with any type of enamel 
or plated, or bare. 
Gold bonding wire • silicon-aluminum bonding wire • 
pure vapor deposition wire • potentiometer wire. plat
inum resistance thermometer wire • fuse wire • strain 
gauge wire • enameled wire • plated wire 
CRM WIRE CAN HELP YOU MAKE A BETTER 
PRODUCT. 

from CRM range from simple 
solder washers to precisely sized perfect spheres of 
high purity gold for semiconductor mounting and spe
cial frames for f1atpack assembly. Quality is controlled 
at every processing step to meet customer specifica
tions. For example, Gold spheres are available in either 
4-9's or 5-9's purity in sizes from .008" to .040" with 
sphericity controlled to ± .001". All spheres are 
checked optically to assure perfect surface finish; they 
are weighed to assure uniform density, and they are 
rolled down an inclined plane which' automatically re
jects all spheres which are out of round. CRM makes 
preforms from precious metals and alloys, Aluminum 
and Aluminum alloys, brazing alloys, and soft solders. 
Over 300 stock dies are on hand to permit custom fab
rication without tooling charges. 

Discs • rectangles • washers • frames • solder • braze 
• eutectic gold alloys 

CRM PREFORMS CAN HELP YOU MAKE A BETTER 
PRODUCT. 

Call or Write for a useful Data Book and Catalog of 
CRM Fine Wire an.d Precision Preforms, and for a quo
tation on your special requirements. 

...... .,- ~T4. . iJ CONSOLIDATED REACTIVE METALS. INC • 

a Division of ConsoJidatfid Refining Co .• Inc . • 116 Hoyt Avenue. Mamaroneck, N.Y. 10543 • Tel: (914) 698-2300 TWX 710-566-1112 
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SEC. 6000· WIRE/CABLE/HARNESSES & ACCESSORIES 

ct~ 
DBABBOBN 

FULL-SERVICE 
AMERICA:OR WIRE CABLE, 
SOURCEr' ' 
INSULATION AND 
ELECTRONIC 
ACCESSORIES 

Growing to 
Serve You 
Setter! ... e 
" 'S·· ·'t Our New Hom We've UI,. 

at the ... .. Nation! 
Crossroads of the 

,. 

YES . I 
The vast selection of merchandise listed on the following . pages 

represents only a partial amount of the thousands of 
Wire. cable and insulation items stocked by Dearborn. 

We Have It! 
Our new 44 page catalog will give you full details on the 

complete Dearborn line. Send for it, or call us for information 
on stock or special. constructions. 

DEARBORN WIRE AND .CABLE CO. 9299 Evenhouse Drive • Rosemont, Illinois 60018 

See YELLOW SECTION for Local Offices, Phones 3015 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

<):~ IDEARBORN 
MIL SPEC MIL-W-1B878D HOOKUP WIRE-TYPES B & C 

TYPE B 
Single conductor, stranded tinned copper 

TYPE C 
Insulation PVC .010" wall thickness, color coded. Teinperature rating: 
- 55°C to + 105°C. Voltage rating: 600 volts. 
TYPE B - NYLON 
Same as above but with clear nylon jacket ('003" wall) over PVC insu· 
lation increasing temperature rating to + 115°C. 
TYPE B - PREBONDED 
Double tinned strands are heated which fuses the individual strands 
together in order to prevent fraying. Allows edSY stripping and inser· 
tion in holes in lugs, circuit boards, etc. Color coded .010" PVC 
insulation to MIL·W·16878D. Temperature rating: - 55°C to + 105°C. 
Voltage rating: 600 volts. 

Insulation PVC .017" wall thickness. Temperatura rating: -55°C to 
+ 105°C. Voltage rating: 1000 volts. 

TYPE C - NYLON 
Same as above but' with clear nylon jacket which increases tempera· 
ture rating' to + 115°C. 

TYPE C.,...... SHIELD AND NYLON JACKET 
Basic type C with 90% coverage braided tinned copper shield and 
clear nylon .005" jacket overall. 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696·0090 • Telex Number 28-2449 

3016 PAGES: 1-988 (Vol. 1) .. . 989-2008 (Vol. ;2) .. . 2009-3076 (Vol. 3) eem/1971 



SEC. 6000 • WIRE I CABLE I HARNESSES & ACCESSORIES 

DEABBORNIQ.,. ~ 
CRaSS-LiNKED IRRADiATED HOOKUP WIRE 

~< .. ;.' :." 
I·~·;'~~; 
, ~., 

:!,'tL ., 

'MIL-W-1687811, - TYPE B 
; if 

I 
. ' ...... ~' <~. ,. 

XLV U.L. STYLE 1429 
t,·,. 

'::' 
",\ .: " .. ",:i~i 

DEARBORN MIL 
110M. STOC.K 

U.L. AWG SIZE I NSUL. NOM. STOCK PUT UP 
NO. TYPE STYLE STR~NDING THICK'S 0.0. COL~RS (FT) 

252807 B-28 1429 28 (7/36) .010 .035 0-9 1000 
252607 B-26 1429 26 (7/34) .010 .039 0-9 1000 
252607F B-26 1429 26 (7134) .010 .039 0-9 1000 
252407 B-24 1429 24 (7/32) .010 .044 0-9 1000 
252407F B-24 1429 24 (7/32) .010 .044 0-9 1000. 
252419 8-24 1429 24 (19/36) .010 .045 0-9 WOO 
252207, 8-22 1429 22 (7/30) .010 ;050 0-9 1000 
252?07F B-22 1429 22 (7/30) .010 .050 0-9 1000 
252219 B-22 1429 22 (19/34) .010 .051 0-9 e!00~ 
2520Q7 8-20 1429 20 (7/28) .010 .058 0:9- 1000 
252007F 8-20 1429 20 (7/28) .010 .058 0-9 1000 
252019 B-20 1429 20 (19/32) .010 .059 0-9 1000 
251819 B-18 1429 18 (19/30) .010 .068 90nly 1000 
~51807F B-18 1429 18 (7/26) .010 .068 90nly 1000 
251619 B-16 1429 16 (19/29) .010 .078 90nly 1000 
252601 NOT MIL 1429 26 (1) .010 .039 0-9 1000 

SPEC 
252401 NOT MIL 1429 24(1) .010 .044 0-9 1000 

SPEC 
252201 NOT MIL 1429 22 (1) .010 .050 0-9 1000 

SPEC 
\. F -,- SUXFIX INDICA~ES FUSED OR PREBONDED ;miANDS 

.' 
C::~'::(:'\:,k';C,. "i" :';,S7~:':' <: ..... I f~~:r*w.I"7't~*".'C ... tf'<.'>~,';::';'> '.; >"2,:0" > ...il' ;: 

'; .. '> ,',' ',.: •• ' "," '( :'K)Fty'" , .' '; #,," LI,r~,430im;;j,Ettt;:\f ,. 
Ie ,;7." +':~ , .. :':\" ·~)·;}t;: i. ;' 

NOM. STOCK 
DEARBORN MIL U.L. AWG SIZE .INSUL. NOM. STOCK PUT UP 

NO. TYPE STYLE STRANDING THICK'S 0.0. COLORS (FT) , 

272407 C-24 1430 24 (7/32) .016 .058 0-9 1000 
272407F C-24 1430 24 (7/32) .016 .058 0-9 1000 
272207 C-22 1430 22 (7/30) .016 .064 0-9 1000 
272207F C-22 1430 22 (7/30) .016 .064 0-9. 1000 
272007 C-20 1430 20 (7/28) .016 .072 0-9 1000 
272007F C-20 1430 20 (7/28) .016 .072 90nly 1000 
271819 C-18 1430 18 (19/30) .016 .082 90nly 1000 
271807F C-18 1430 18 (7/26) .016 .082 90nly 1000 
271619 C-16 1430 16 (19/29) .016 .092 90nly 1000 
271419 C-14 1430 14 (19/27) .016 .105 90nly 1000 
271219 C-12 1430 18 (19/25) .016 .124 90nly 1000 

"F - SUFFI INDICATES FUSED OR PREBONDED STRANDS 

XLV DUAL SERVICE 
HOOKUP WIRE 

UL AND MIL-SPEC 
HOOKUP AND LEAD WIRE 

CROSS-LINKED POLYVINYL 
CHLORIDE ANSULATAON 

THE XLV IS 
ESPECIALLY SUITABLE FOR 
AEROSPACE. MILITARY .ND 
IIUDUStRIAL 
ELECTRONIC EQUIPMENT 

Dual service hook·up wire insulated with a polyvinyl c~loride 
which has been cross·linked by an irradiation process. This 
process changes the iinear mblecular configuration of the PVC 
and connects molecules through a network of chemical bonds. 
This speciaiiy processeil insulation "XI:V" becomes extremely 
burn·thru and heat resistant. The shrinkback or heat flow 
normaliy encountered when applying a hot soldering iron does 

\ not occur when USing "XLV" hook·up wire. 

this resistance to heat also prevents distortion of the insula· 
tion when the wire is subjected to temporary overloads and 
high temperatures. 

Cross linking the PVC by irradiation also increases the abrasion 
resistance and makes it much superior to regular vinyl insulations. 

The table below lists both the UL and military speCifications to 
which "XLV" wire is manufactured. 

Note that since the military and U.l. specifications vary, the 
temperature and vOltage ratings assigned differ for the same 
wire as per tHe chart. 

MAX.OPER. 
SPECIF:CATIONS TEMPS. MAXIMUM VOLTAGE 

MIL·W-16878/1 TYPE B 105°C 600 V. RMS 

U.l. AWM STYLE 1429 80°C Voltage not specified for 
general appliance hook·up 
usage. 300 volt peak for 
electronic use only. 

MIL·W-16878/2 TYPE C 105°C 1000 V. RMS. 

U.l. AWM STYLE 1430 105°C 300 VOLT RMS 
600 VOLT PEAK 
For electronic use only. 

See other U.L & CSA products starting with page 21. 

All above can be supplied in, multi·conductor, with shield and XLV jacket or imilti·conductor, and XLV jacket. 

COLOR CODE ON HOOKUP WIRE: D-Black • I-Brown • 2-Red • 3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • 8-Grey • 9-Whlte 
OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696-0090 • Telex Number 28-2449 
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Q_.~IDEARBORN 
MIL-SPEC MIL-W-16878D HDDKUP WIRE AND CABLE 
TYPE D AND D.NYLON 
Stranded tinned copper with color coded PVC insulation. Temperature 
rating: -55°C to + 105°C (+ 115°C with nylon type jacket). Voltage 
rating: 3000 volts. 

MULTI·CONDUCTOR CABLES, TYPE C, FLAT RIBBON 
Each conductor to MIL-W-16878D Type C. All conductors bonded together 
to form ribbon type cable. All conductors color coded and easily sep
arated for ease in terminating. 

MULTI·CONDUCTOR, TYPE B, NYLON, SHIELDED 
AND JACKETED WITH WHITE PVC JACKET* 
Stranded tinned copper conductors with .010 PVC insulation, color 
coded .. 003" nylon jacket on each conductor, 90% coverage braided 
tinned copper shield and 'White PVC jacket overall. 
• This series can be supplied wlllJ XL vinyl. insulation on conductors and lacket 

on special order. See preceding page for description. 

DEARBORN NO. OF GAUGE NOM. NOM. IACKET NOM. 
NO. CONDo SIZE STRANDING WALL THICKNESS 0.0. 

262601 1 26 7/34 .010 .010 .087 
262602 2 26 7/34 .010 .014 .138 
262603 3 26 7/34 .010 .014 .142 
262604 4 26 7/34 .010 .016 .162 
262401 1 24 19/36 .010 .010 .092 
262402 2 . 24 19/36 .010 .016 .152 
262403 3 24 19/36 .010 .016 .161 
262404 4 24 19/36 .010 .017 .164 
262201 1 22 19/34 .010 .010 .100 

~27.62~20~2~~2~+-2~2~~1~9/~34~;-.701~0-r--.7.01~6--~.16!1 

262203 3 22 19/34 .010 .017 .178 
262204 4 22 19/34 .010 .019 .184 
262001 1 20 19/32 .010 .010 .106 
262002 220 19/32 .010 .019 .186 

1-::27:62:700,:.;3~-,3~+-2::-:0~----717'9/:732=--;-'701=-=0-r---"7'01,.,.9--t .196 
262004 4 20 19/32 .010 .021""T03 
261801 1 18 19/30 .010 .012 .120 
261802 2 18 19/30 .010 .021 .210 
261803 3 18 19/30 .010 .022 .227 

a---.:;2~61;.::80=:4+~4;-+-,;.;18c----t~1.,;.;9/,.;;,30=--I-':;:,01~0'-+---",=,02;.::3--1 .238 
261601 1 16 19/29 .010 .016""T37 
261602 2 16 19/29 .010 .023 .236 
261603 3 16 19/29 .010 .023 .240 
261604 4 16 19/29 .010 .025 .274 

STOCK PUT UP: 100 "., 1000 "., AND BULK 

COLOR CODING ON HOOK·UP 
WIRE: O-Black • 2-Red 
• 9-Whlte 

COLOR CODE ON MULTI-CONDUCTOR CABLES: I-White • 2-Black • 3-Red • 4-Green • 5-Yellow • 6-lIght Blue • 7~rown 
• 8-0range • 9-Gray (Slate) • IO-Vlolet (Purple) • ll-White/Black • 12-White/Red • 13-Whlte/Green • 14-White/yellow 
• IS-White/Blue • 16-White/Brown • 17-Whlte/Orange • IS-White/Gray • 19-WhiteIVl0let • 20--Whlte/Black/Red . 

DEARBORN WIRE AND CABLE CD. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696-0090 • Telex Number 28-2449 
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DEARBORNIG_ ~ 
r= . -.--

;;:': """'I , 

e;..- .-~ ~, lit*"". ~ 
,".:<,.; :;;;;:g;;;;;;:;=;:; .. . ;; 

, 
rAut:;W- 'd ~3:;r31:), ll'ifP[i [!Y, 'U'll!irLON 

TEFLDN* INSULATED 
AIRCRAFT. MISSILE 
AND ELECTRONIC 
WIRE AND CABLE 

~.". 

DEARBORII TYPE & CONDUCTOn 110M. WALL NOM. STOCK STOCK 
PIN AViS SIZE & SrnAIiD. THICKNESS 0.0. p.u.(n.) COLORS 

33207 ET-32 7/40 .006 .021 500 & 1000 0-9 

33219 ET-32 19/44 .006. .023 500 & 1000 0-9 

33007 ET-30 7/38 .006 .024 500 & 1000 0-9 

33019 ET-30 19/42 .006 .024 500 & 1000 0-9 
32807 ET-28 7/36 .006 .027 500 & 1000 0-9 
32819 ET-2B 19/40 .006 .027 500 & 1000 0-9 

32607 ET-26 7/34 . 006 .031 500 & 1000 0-9 

32619 ET-2ii 19/38 .006 .031 500 & 1000 0-9 

32407 ET-24 7/32 .006 .036 500 & 1000 0-9 

32419 ET-24 19/36 .006 .036 500 & 1000 0-9 

32207 ET-22 7/30 .006 .042 500 & 1000 0-9 

32219 ET-22 19/34 .006 .042 500 & 1000 0-9 

32007 ET-20 7/28 .006 .050 500 & 1000 0-9 

'\.,32019 ET-20 19/32 .006 .050 500 & 1000 0-9 
.. . .. 

tT 
. ' ..... 

I. . 
MU~-W·7i39B,C~ASSB WHRE .> '. 

DEARBORN CONDUCTon IIOMINAL 0.0. STOCK 
Pili AWS SIZE & sTnAIIDIIIG filII SHED WIRE PUT UP (n.) 

82219N 22 19/34 .087 500 & 1000 

82019N 20 19/32 .097 500 & 1000 

81819N 10 19/30 .112 500 & 1000 

81619N 16 19/29 .132 500 & 1000 

81419N 14 19/27 .147 500 & 1000 

81219N 12 . 19/25 .167 500 & 1000 

81037N 10 37/26 .197 500 & 1000 
" 

88133N 8 133/29 .250 500 & 1000 

86133N 6 133/27 .293 500 & 1000 

84133N 4 133/25 .350 500 & 1000 

82665N 2 665/30 .435 500 & 1000 

81817N i 1 817/30 .480 500 & 1000 

80001N I 0 1045/30 .540 500 & 1000 
1 

80002N. 00 1330/30 .590 500 & 1000 

80003N 000 1665/30 .654 500 & 1000 

" 80004N 0000 2109/30 .743 500 & 1000 

MIL-W-16878D, TYPE ET 
Voltage rating: 250 volts. Temperature rating: - 65°C to 
+ 200°C. Single conductor stranded silver plated copper, 
extruded TFE Teflon insulation. 

MIL-W-7139B, CLASS I WIRE 
Voltage rating: 600 volts. Temperature rating: -65°C to 
+200°C. Silver plated copper, insulated with layers of TFE 
Teflon, interspersed with layers of Teflon impregnated fiber
glass. Color is white with blue tracer. Teflon impregnated 
fiberglass braid overall . 

MIL-W-7139B, CLASS II WIRE 
Voltage rating: 600 volts. Temperature rating: -65°C to 
+ 260°C. Nickel coated copper, insulated with layers of TFE 
Teflon, interspersed with layers of Teflon impregnated fiber
glass. Color is white with· orange tracer. Teflon impregnated 
fibe!glass braid overall.' . 

• All Teflon wire and cable listed here is resistant to acids, 
alkalis, oil, flame, moisture, solvents, fungus, aircraft fuels, 
hydraulic fluid, skydral, ethylene glycol and alcohol. 

........... ;. ... ....•. " 
. ' ......... " ... " .. '. '" '" ........ 

. ~Zl~ 
. .... :; .;,."::.':"" " : .. ' ~".'.:' 

. : MIL;;W~71;S9BICLAsslfWIRE> 
DEARBORN CONDUCTOR NOMINAL D.O. STOCK 

.. 
.' . 

PIN AWG SIZE .. STRANDING FINISHED WIRE PUT UP (n.) 

82219 22 19/34 .087 500 & 1000 

82019 20 19/32 .097 500 & 1000 

81819 18 19/30 .112 500 & 1000 

81619 16 19/29 .132 500 & 1000 

81419 14 19/27 .147 500 & 1000 

81219 12 19/25 .167 500 & 1000 

81037 10 37/26 .197 500 & 1000 

88133 8 133/29 .250 500 & 1000 

86133 6 133/27 .293 500 & 1000 

84133 4 133/25 .350 500 & 1000 

82665 2 665/30 .435 500 & 1000 

81817 1 817/30 .480 500 & 1000 

80001 0 1045/30 .540 500 & 1000 

80002 DO 1330/30 .590 500 & 1000 

80003 ODD 1665/30 .654 500 & 1000 

80004 0000 2109/30 .743 500 & 1000..." 

COLOR CODE ON HOOKUP WIRE: I}-Black • I-Brown • 2-Red • 3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • 8-Grey • 9-Whlte 
"DuPont TM OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~IDBARBORN 
~ MIL-W-18878D TEFLON* HOOKUP WIRE 

TYPE E, 600 VOLT 
Single conductor, stranded or solid silver plated copper, extruded TFE 
Tellon insulaiton. Voltage rating: 600 volts. Temperature rating: -65°C 
to +200°C. 

TYPE EE, 1000 VOLT 
Same as Type E, except lor insulation thickness and voltage rating of 
1000 volts. 

TYPE E, SPIRAL WRAPPED FUSED TEFLON 
Same as Type E - 600 volt but with spiral wrapped fused Teflon 
. insulation. 

TYPE EE, SPIRAL WRAPPED FUSED TEFLON 
Same as Type EE, but with spiral wrapped lused Teflon insulation. 

COLOR CODE ON HOOKUP WIRE: O-Black • i-Brown. 2-Red • 3-0range • 4-Yellow • 5--Green • 6--Blue • 7-Vlolet • 8-Grey·· 9-Whlte 
9G--White/Black • 9i-Whlte/Brown • 92-White/Red. 93-White/Orange • 94-White/Yellow • 95-White/Green • 96--Whlte/Blue • 97-Whlte/Violet. 98-Whlte/Gray 

OTHER COLORS AND STRIPE COMBINATIONS AVAILABLE UPON REQUEST 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696-0090 • Telex Number 28-2449 
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SEC. 6000 • WIREI CABLEI HARNESSES & ACCESSORIES 

JQ)~'&RJB(»~~ I Q ~ 
!ii'Jil n[LCl~.DCl4]~~Ll~~ ~ [};~ ~ ~lU~~~ '1f!EtF!L[iJ!l\\Jj* ~~[g1!L[E~ 

o NO OUTlER COVERING OVI:R SHIIELD 
o TEFLON IMPRIEGNAilED iBllAUD OVIl!R 5HmLB1 

Braided natural or white Teflon impregnated fiberglass braid overall. 
• FEP E}(YRUDED JACI(tn' oVlrm. S~lilELD 

Tough abrasion resistant extruded white FEP Teflon jacket overall. 
• TEFLON TAPE WRAP JACI(E'ii' OVlER S~'HICLD 

Sintered wrapped white Teflon tape jacketed overall. 

ff':. 
e=~'" 

e':~'~~ 'l 
.NO OUTER C<OlVfCIUNG OVGIt SM8i5LD 

I 
... - ,.' , .. ... 

NOM 0,0, 
DEARBORN NO. OF CONDUCTOR AT MAX, VlloTH 

NO. CONo, AViG SIZE STRANDING HI Gil POmy PUT UP (FT,) 

42401 1 24 19/36 .069 100 & 1000 
42402 2 24 19/36 .112 100,f1000 
42403 3 24 19/36 .120 100 & 1000 
42404 4 24 19/36 .132 100 &1000 
42201 1 22 19/34 .075 100 & 1000 
42202 2 22 19/34 .124 100 & 1000 
42203 3 22 19/34 .132 100&1000 
42204 4 22 19/34 .146 100 & lobo 
42001 1 20 19/32 .083 100 & 1000 
42002 2 20 19/32 .142 100 & 1000 
42003 3 20 19/32 .153 100 & 1000 
42004 4 20 19/32 .168 100 & 1000 
41801 1 10 19/30 .093 100 & 1000 
41802 2 10 19/30 .162 100 & 1000 
41803 3 10 19/30 .172 100 & 1000 
41304 4 '" 19/::0 .192 lO"lOO~ 

.u 

41601 1 16 19/29 .103 100 & 1000 
41602 2 16 19/29 .184 100 & 1000 
41603 3 16 19/29 .200 100 & 1000 
41604 4 16 19/29 .230 100 & 1000 

r 
f~"'~: ~, 

'~ 

• 

unON BMPI(lEGNAVIE[l)B!l1ABD o'VrmAU .. 
. 

DEARBORN NO, OF CONDUCTOR 
NOM 0,0. 

AT MAX. 1'I10TH 
NO, CONO. AWG SIZE STRAIIoING HIGH POINT PUT UP (FT.) 

52401 1 24 19/36 .081 100 & 1000 
52402 2 24 19/36 .126 100&1000 
52403 3 24 Hi/36 .133 100 & 1000 
52404 4 24 19/36 .144 100 & 1000 
52201 1 22 19/34 .088 100 & 1000 

~202 2 22 19/34 .137 100 & 1000 
52203 3 22 Hi/34 .144 100 & HlOO 
52204 4 22 19/34 .158 100&1000 
52001 I 20 19/32 .097 100& 1000 
52002 2 20 19/32 .154 100 & 1000 
52003 3 20 19/32 .163 100 & 1000 
52004 4 20 19/32 .180 100 & 1000 
51801 1 18 19/30 .106 100 & 1000 
51802 2 18 19/30 .174 100 & 1 DO!!. 1 
51803 3 18 19/30 .185 100 & 1000 
51804 4 18 19/30 .205 100 & 1000 
51601 1 16 19/29 .117 100 & 1000 
51602 2 16 19/29 .196 100 & 1000 
51603 3 16 19/29 .225 100 & 1000 
51604 4 16 19/29 .255 100 & HinD 

I 

Each conductor stranded silver plated copper, Type E extruded TFE 
Teflon .010" color coded insulation. Braided silver plated copper 
shield, 90% coverage, Voltage rating: 600 volts. Temperature rating: 
-65°C to +200°C, Resistant to acids, alkalis, oil, flame, moisture, 
solvents and fungus, -Dupont T.M. 

f" ~>"";'''~ .. III 
'il'l'iFLON VAFlE WRAP OVeRALL 

NOM 0,0. 
DEARBORN NO. OF CONDUCTOR AT MAX. VlIDTH 

NO, CONDo AViG SIZE STRANDING IIIGH POINT PUT UP (FT.) 

62401 1 24 19/36 .095 100 & 1000 
·62402 2 24 19/36 .140 100 & 1000 

62403 3 24 19/36 .147 100 & 1000 
62404 4 24 19/36 .159 100 & 1000 
62201 1 22 19/34 .102 100 & 1000 
62202 2 22 19/34 .154 100 & 1000 
62203 3 22 19/34 .162 100 & 1000 
62204 4 22 19/34 .176 100 & 1000 
62001 1 20 19/32 .110 100 & 1000 
62002 2 20 19/32 .170 100 & 1000 
62003 3 20 19/32 .175 100 &1000 
62004 4 20 19/32 .213 1008.1000 
61801 1 111 19/30 .120 100 & 1000 
61802 2 18 19/30 .190 100 & 1000 
61803 3 18 19/30 .219 100 & 1000 
E180~ ~. 1e 19/30 .237 100 & 1000 
61601 1 16 19/29 .130 100 & 1000 
61602 2 16 19/29 .230 100 & 1000 
61603 3 16 19/29 .240 100 & 1000 

~ 61604 4 16 19/29 .270 100 & 100j 

f" ~ 

f ~::;;;;;ooo? 
I!X1!'£UJlOeD JACKI:T OVEfft SHIELD 

NOM 0,0. 
DEARBORN NO, OF CONDUCTOR AT MAX. VII oTH 

NO, ' CONo. AWG SIZE STRANDING HIGH POINT PUT UP (FT.) 

72401 1 24 19/36 .085 100 & 1000 

72402 2 24 19/36 .130 100 & 1000 

72403 3 24 19/36 .135 100 & 1000 

72201 1 22 19/34 .091 100 & 1000 

72202 2 22 19/34 .150 100 & 1000 

72203 3 22 19/34 .158 100 & 1000 

72001 1 20 19/32 .100 100 & 1000 

72002 2 20 19/32 .168 100 & 1000 

72003 3 20 19/32 .178 100 & 1000 

71801 1 18 19/30 .110 100 & 1000 

71802 1 18 19/30 .188 100 & 1000 

71803 3 18 19/30 .207 100 & 1000 

71601 1 16 19/29 .123 100 & 1000 

71602 2 16 19/29 .220 100 & 1000 

" 71603 3 16 19/29 
-

.235 100 & 100~ 

COLOR CODE OF CONDUCTORS: 1st Conductor-White • 2nd Conductor-Black • 3rd Conductor-Red • 4th Conductor-Green 

DEARBORN WIRE AnD CABLE CO. 9299 Evenhouse Drive, Rosemont, l11inois 60018 • Phone (312) 696·0090 • Telex Number 28·2449 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

~IDB.A.RBORN 
~ SPECIAL PURPOSE MILITARY CABLES 

HEAVY DUTY 
VEHICLE CABLE 
MIL-C-1348IB. TYPE 1. 
CLASS A 
SINGLE CONDUCTOR. 
SPECIAL PURPOSE 

CONSTRUCTION 

Stranded tinned copper conductor, rubber insulating core, inner glass 
braid, black neoprene jacket. 

Ordnance part number, gauge and manufacturer's name stamped on 
outer jacket. 

USAGE 

For use on all types of military ground vehicles, such as tanks, trailers, 
trucks and jeeps. 

CHARACTERISTICS 

Excellent flexibility, even at low temperatures; resistanc~ to abrasion, 
fluids and weather allows use in· exposed situations. Fungus resistant. 

MIL-C-3432C 
CABLE AND WIRE 
ELECTRICAL. POWER 
AND 
CONTROL. FLEXIBLE 
100 VOLTS 

CONSTRUCTION . 

T.C. stranded conductors, rubber insulated, cabled with filler, cotton 
served, black rubber jacket. 

USAGE 

The cables covered by this specification are intended for use by the 
armed services in extensive electrical and electronic applications. These 
cables can be used to transmit power, sync pulses, data transmission 
voltages, video, audio or control. 

CHARACTERISTICS 

The MGF series is intended for medium duty per specification and the 
tough flexible jacket amply serves the intended usage under these 
specifications. 

5142 CO·02 MGF (2/14) 0400 2 14 (41) .400 500,1000 

5162 CO·02 MGF (2/16) 0335 2 16 (65) .335 500,1000 

5163 CO-03 MGF (3/16) 0365 3 16 (65) .365 500,1000 

5182 CO-02 MGF (2118\ 0310 2 18 (41) .S10 500,lOOe 

5183 CO-03 MGF (3/18) 0340 3 18 (41) .340 500,1000 

5205 CO-OS MGF (5/20) 0480 5 20 (26) .480 500,1000 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696-0090 • Telex Number 28-2449 
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TUBULAR BRAI,D Tinned copper braid woven in completely roun~ 
configuration as outlined in MIL-SPEC QQ-8-575. All strands soft drawn 
tinned copper. Shielding is 95% or more when placed over equivalent 
diameter mandrel to the inside diameter of the tubular braid. 
Used as both shielding and protective covering. While the larger sizes 
shown in second table below are not listed in the spec, they are' 
manufactured to the same standards. 
FLAT BRAID Tinned copper strands, woven and rolled flat to specific 
width depending on construction, number of strands, etc. 
Used for bonding, straps, grounding, or connecting moving parts. 
Recommended for high current usage. . 

-~) 
TINNED COPPER TUBULAR BRAID 

TOTAL NO. NOM. 
DEARBORN SIZE INDIVDUAL SIZE EACH CIRCULAR STOCK 

PIN 1.0. INCHES STRANDS STRAND AWG MIL AREA PUT UPS (FT.) 

92160 1/32 24 36 600 100 
92162 1/16 48 36 1200 100 
921~4 7/64 96 36 2400 100 
92166 1/8 120 36 3000 100 
92168 11/64 168 36 4200 100 
92170 13/64 192 34 7630 100 
92171 1/4 384 36 9600 100 
92172 3/8 384 36 9600 100 
92174 1/2 528 36 13,200 100 
92F5 9/16 480 30 48;240 100 
92176 25/32 864 36 21,600 100 
92177 7/8 336 3D 33,700 50 & 100 
92178 1 384 3D a8,600 50 & 100 
92179 1·1/8 432 3D 43;330 50 & 100 
92180 1·1/4 480 3D 48,t~ ~?&100 
92181 1·3/8 528 3D 53,000 50 & 100 

\. 92182· 1·1/2 576 3D 57,1'i5 ~0&100..J .. 
.. _._-_. ... _ . 

r TUBULAR SILVER OR GOLD WIRE BRAID 
This tub)Jlar braid is supplied with either silver or gold wire. The wire 
is braided Qver a mandrel of monofilament and is .0030" ±.0005" 
diameter. The braid I.D. is .060" when. supplied on the mandrel. 
MATERIAL: Silver wire strands are 95% minimum purity. Gold is 
of extreme high quality and purity. 
CONSTRUCTION: Number of carriers: 16. Number of endsl carrier: 2. 
Number of picks/inch: 42 ±2. 

DEAB.BORN NO. MATERIAL PUT UP SOLD PER FT. 

92000·S I Silver I 25' Min. 
92000-G I Gold I 25' Min. 

'" PRICES ON APPLICATION ~ 

:'i':~'i 
NOM. FLAT TOT. NO. NOM. 

DEARBORN WIDTH IHDIV. SIZE EACH CIRCULAR STOCK 
NO. (INCHES) STRANDS STRAND AWG MIL AREA (PUT UPS (FT.) 

91221 .025 8 36 200 100,500 & 1000 
91222 1/32 16 36 400 100.500 & 1000 
91223 3/64 24 36 600 100,500 & 1000 

91224 3/32 48 36 1200 100.500 & 1000 
91229 1/8 72 36 1800 100,500 & 1000 
91230 3/16 120 36 3000 100.500 & HioD 
1~9~12~3~11-~1~/741-~1"68~--~36~+-~4~20~0-r.1~DO~,500&1000 

91232 3/8 288 36 7200 100.500 & 1000 
91233 1/2 384 36 9600 100, 500 & 1000 
91234 3/4 832 36 20,800 100. 500 & 1000 

1~9~12~3-=-5 1-1~. -'---l~8""32~--~36~+-":;2~0,~80~0--+-=-::HjO. 500 & 1000 
_ 91239 1·3/8 336 3D 33,700 100.500 & 1000 

91240 1·1/2 528 30 53.064 100.500 & 1000 

1~9~12~4~1~~1.~3/~4~T.12~48~ __ ~30~1-~12~5~.~~4_+o1MOO~,5~0ft0&~l~O~OO~1 
91242 2 .-=1~53c:.6_,---=3.:..0 __ L.....:l.:..54:.!.:,3:.:.68::...l.-=.10:c:0'-'. 5:.:.00=--&::.;1:..:0~00:... 
~~~~ ~ 

SEC. 6000 • WIRE/ CABLE/ HARNESSES & ACCESSORIES 

DEARBOBNIQ ~ 
MIL-W-3861 TYPE S. 

QQ-W-343 TYPE S. 
ASTM B-33 UNINSULATED 

TINNED OR SILVEFi 
PLATED COPPER WIRE 

SOFT DRAWN SOLID WIRE 
Properly annealed, pure electrolytic soft. drawn. solid; tinned or silver 
plated copper wire used for applications such as point to point wi'ring, 
component leads. and ground wire. 

( , 
I UNINSULArED TINNED COPPER WIRE 

DEARBORN CONDUCTOR NOM. CIRCULAR NOM. STOCK 
NO. SIZS MIL AREA 0.0. PUT UPS (FT.) 

938 38 16.0 .004 100 & 1000 
936 36 25.0 .005 100 & 1000 
934 34 39.7 .006 100 & 1000 
932 32 64.0 .008 100 & 1000 
930 3D 100,5 .010 100 & 1000 
928 28 159.8 .013 100 & 1000 
926 26 254.1 .016 100 & 1000 
924 24 404.0 .020 100 & 1000 
922 22 642.4 .025 100 & 1000 
920 20 1.022.0 .033 100 & 1000 
918 18 1.642.0 .040 100 & 1000 
916 16 2.583.0 .051 100 & 1000 
914 .. . 4.107.0 .065 100:} 1000 . .. 
912 12 6.530.0 .082 100 & 1000 
910 10 10.380.0 .103 100 & 1000 
908 8 16.510.Q .129 100 & 1000 
90,6 ,.;6 26;250.0 .162 100 & 1000 

'~P::'f:i~Hl~PJA110'SiLV;.RPLAtIDW.RE ..... 
922SPC 22 642.4 .025 100 & 1000 
920SPC 20 1.022.0 .033 100 & 1000 
918SPC 18 1.642.0 .040 100 & 1000 
9Hlspc 16 2.583.0 .051 100 & 1000 
914SPC 14 4.107:0 .065 100 & 1000 

Suff~x S~C denotes Silver Plated Copper 

SOFT DRAWN STRANDID WIRE 
Prop~rly annealed; pure electrolytic soft. drawn. concentric lay; stta~ded. 
tinned copper wire for many applications such as point to point wiring, 
flexible leads for components. and ground wire. ' 

DEARBORN SIZE NOM. CIRCULAR NOM. STOCK 
NO. STRANDING MIL AREA 0.0. PUT UPs (FT.) 
830 30 (7/38) 112.0 .012 1000 
828 28 (7136) 141.75 .016 1000 
827 27 (7/35) 219.52 .018 1000 
826 26 (7/34) 277.83 .019 1000 
824 24 (7132) f--~48.00 .024 1000 
822 22 (]J30) -- 700.00 .030 1000 
820 20 (10/30) 1000.00 .035 1000 
818 18 !l6/30l 1600.00 .047 1000 
816 16 (26/30) 2600.00 .059 1000 
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Vol. a PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Q: ~IDE.A.RBORN 
MULTI-CONDUCTOR CONTROL CABLE- UNSHIELDED 
NEOPRENE OR PLASTIC 
PLASTIC JACKETED 15/5 CONTROL CABLES, 
600 VOLT, VN20, 90°C 
Stranded bare copper conductors, insulated with .015 PVC color coded 
insulation and .005 Nylon jacket over each conductor; cabled with fillers. 
Moisture resistant tape, and a black Polyvinylchloride jacket overall. 
Used for controlling temperature, voltage, pressure and relay circuits 
and many other electronic and electrical circuits. All conductors color 
coded to IPECA Standards (see bottom, this page) • 
• • 020" on sizes 4 and 12; .015" on size 16. 

RUBBER INSULATED' CONDUCTORS, 
NEOPRENE JACKETED 
Stranded bare copper conductors, with. color coded rubber insulation; 
cabled with fillers; cotton wrapped; tough Neoprene jacket overall. 
Used for remote control circuits. Flexible stranding and heavy duty 
Neoprene jacket combined, make this cable suitable for outdoor usage 
under extreme conditions. Neoprene jacket resists sunlight, oil, moisture, 
ozone, abrasion and impact. . 

NEC COLOR CODE FOR CONTROL CABLES: I-Black. 2-White • 3-Red • 4-Green • 5-0range • 6-81ue • 7-Yellow • S-Brown • !!-Slate· la-purple. ll-Black/White 
• 12-Red/White • 13-0range/White • 14-Blue/White • 15-Yellow/White • IS-Brown/White • 17-Slate/White • IS-Purple/White • 19-Red/Black • 2!1-0range/Black • 
21-Blue/Black • 22-Yellow/8Iack • 23-Brown/8Iack • 24-Slate/8Iack • 25-Purple/Black • 26-Black/Red ·27-Blue/Red • 28-Yellow/Red • 2S-Brown/Red • 3!1-Slate/Red • 
31-Purple/Red • 32-Black/Orange· 33-Blue/Orange • 34-Yellow/Orange· 35-Brown/Orange. 36-Slate/Orange' 37-Purple/Orange· 3S-Black/BI ue' 39-Red/Blue. 4!1-0range/Blue 
IPECA COLOR CODING: I-Black. 2-White • 3-Red • 4-Green • 5-'-Orange • 6-Blue • 7-While/Black • S-Red/Black • S-Green/Black • I!I-Orange/Black • ll-Blue/Black 
• 12-Black/While • 13-Red/While • 14-Green/While • 15-Blue/White • 16-Black/Red • 17-While/Red • IS-Orange/Red. IS-Blue/Red • 2Q-,..Red/Green 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 Phone (312) 696·0090 Telex Number 28·2449 
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SEC. 6000 • WIRE/ CABLE/ HARNESSES & ACCESSORIES 

.' :DEARBOBNI~ 
THERMDPLASTBC !NSUlATED HDOKUP WaRE '-~ 
~ U.L. AND C.S.A. APPROVED • 

STYLE 1007, U.L. HOOK·UP WIRE 
Voltage rating: 300 Volts. Temperature rating: -10°C to +80oe. 1/64" 
Polyvinylchloride insulation over stranded tinned copper. 

STYLES 1015, 1028 U.L. HOOK-UP WIRE 
Voltage rating: 600 Volts. Temperature rating: -10°C to +105°e. 1/32" 
Polyvinylchloride insulation over stranded tinned copper on Style 1015; 
3/64" on Style 1028. 

STYLE 1061, U.L. SEMI·RIGID BUSINESS MACHiNE 
Willi: 
V1Jltage rating:-300 Volts. Temperature rating: -:-lOoe to +800 e .. 009" 
Polyvinylchloride insulation over solid or stranded tinned copper. 

r 
f« ;::;; ; 

'i:~~ -(/.," 
30p.VOLT, 80°C, STYLE 1007 

,:;': ~ ,."'. 

DEARBORN SIZE STRAND· NOM. WALL NOM. STANDARD STOCK 
NO. AWG ING THICK. 0.0. PUT UP (FT.) COLORS 

402407 24 7/32 1/64 ,057 1000 & 5000 0-9 
402207 22 7/30 1/64 ,065 1000 & 5000 0-9 
402010 20 10/30 1/64 ,071 1000 & 5000 0-9 
4018i6 18 16/30 1/64 .080 1000 & 5000 0-9 

,,401626 16 26/30 1/64 .095 1000 & 5000 0-9..oJ 

DEARBORN SIZE STRAND· NOM. WALL NOM. STANDARD STOCK 
NO. AWG ING THICK. 0.0. PUT UP (FT,) COLORS 

412207 22 7/30 1/32 .095 500, 1000 & 5000 0-9 
412207F 22 7/30 1/32 .095 500, 1000 & 5000 0-9 
412010 20 10/30 1/32 .100 500, 1000 & 5000 0-9 
412010F 20 10/30 1/32 .100 500,1000 & 5000 0-9 
411816 18 16/30 1/32 .110 500, 1000 & 5000 0-9 
411816F 18 16/30 1/32 .110 500, 1000 & 5QOO 0-9 
411626 16 26/30 1/32 .124 500, 1000 & 5000. 0-9 
411441 14 41/30 1/32 .141 500,1000 & 5000 0-9 
411265 12 65/30 1/32 .160 500,1000 & 5000 0-9 
411000 10 105/30 1/32 .194 500, 1000 & 5000 0-9 
418133 8 133/29 3/64 .255 500, 1000 & 5000 0-9 
(F) After part number indicates fused or prebonded T.C, ..oJ 

if1t(~·~· 
,,", 

U.J;.:,SEMIRIGID, STY!.! 1061 ,:; 

DEARBORN SIZE STRAND· NOM. WALL NOM. STANDARD STOCK 
. NO. AW.G ING THICK. 0.0. PUT UP (FT.) COLORS 

422601 26 1/26 .009 ,036 500, 1000 & 5000 0-9 
422401 24 1/24 .009 .041 500, 1000 & 5000 0-9 
422201 22 1/22 .009 ,046 500, 1000 & 5000 0-9 
422001 2d 1/20 .009 .052 500, 1000 & 51JOO 0-9 
421801 18 1/18 .009 .060 500, 1000 & 5000 0-9 
422607 26 7/34 .009 .037 500, 1000 & 5000 0-9 
422407 24 7/32 ,009 ,042 500, 1000 & 5000 0-9 
422207 22 7/30 .009 .049 500, 1000 & 5000 0-9 
422007 20 7/28 . 009 .057 500, 1000 & 5000 0-9 
422010 20 10/30 . 009 .057 500, 1000 & 5000 0-9 
421807 18 7/26 .009 .067 500, 1000 & 5000 0-9 
421816 18 16/30 .009 .067 500, 1000 & 5000 0-9 
421626 16 26/30 .009 . ,076 500, 1000 & 5000 0-9...;1 

FLAME RETARDANT, FR-l STYLE 1015, 600 V., 
105°C AND FR-l STYLE 1007,,300 V., 80°C 
The polyvinyl chloride insulation used on this series of hook·.up wire 
listed below, has incorporated in it the necessary additives that enable 
the wire to pass the Vertical Flame Test as prescribed by the Under· 
writers' Laboratories for this U.L. style. 

All this wire is Imprinted with the symbol FR-1 to indicate that it is 
covered by. the above specifications. 
See eem page 3027 for high voltage Flame Retardant wire. 

)(-L POLYETHYLENE, U.L. STYLES 3173, 3199, 
125°C - 600 VOLT, 105°C - 300 VOLT 
The Polyethylene insulation used on this series of lead wire is chemically 
cross·liiiked, which increases the moisture resistance, solvent resistance 
and aging charapteristics. 

When momentary high temperatures caused by overloads or shorts 
occur, the insulation does not deform as quickly as if not cross-linked. 

Typical applications include small motors, control panels, dry trans· 
formers, etc. 

Recommended maximum baking cycles: 300°F for 24 hrs. - 325°F for 
12 hrs. - 350° F. for.8 hrs. 

r e;<+ -;;:;;; " 
FR·,) '10S oC - 600: VQLT, 1/32", ST'(LE·'llc)l~. 

DEARBORN I SIZE STRAND· NOM. WALL NOM. STANDARD STOCK 
NO •. AWG ING THICK. O.D. PUT UP (FT.) COL~RS 

782207 22 7/30 1/32 .095 500 & 1000 0-9 
782207F 22 7/30 1/32 .095 500 & 1000 0-9 
782010 20 10/30 1/32 :100 500 & 1000 0-9 
782010F 2Q 10/30 1/32 .100 500 & 1000 Q-9 
781816 18 16/30 1/32 .110 500 & 1000 0-9 
781816F 18 16/30 1/32 .110 500 & 1000 0-9 
781626 16 26/30 1/32 .124 500 & 1000 0-9 
781441 14 41/30 1/32 .141 500 & 1000 0-9 

(F) After part number indicates fused or. prebonded T.C. 

FR·l80oC -'- 30~"OLT" 1/64", ~TYLE 1007 
DEARBORN SIZE STRAND· NOM. WALL NOM. STANDARD STOCK 

NO. AWG ING 
~ 

THICK. 0.0. PUT UP (FT.) COLORS 

792407 24 1/32 1/64 .057 1900 & 5000 0-9 
792207 .22 7/30 1/64 .065 1000 & 5000 0-9 
792010 20 10/30 1/64 .071 1000 & 5000 0-9 
791816 18 16/30 ~/64 .080 1000 & 5000 0-9 
791626 16 26/30 1/64 .095 1000 & 5000 0-9 

'e;j/-;;j 
, " 

',' XL'- POLY.tHV(ENE.INSULATED;. 1/32'~, 
..... 12!s~C4,600)'OLt;i'H,00K~UP WIRE ' ",: 

DEARBORN SIZE STRAND· NOM. NOM. STA~DARD STOCK 
NO. AWG ING WALL O.D. PUT UP (FT.) COLORS 

752207 22 7/30 1/32 .094 1000 & 5000 o only 
752010 20 10/30 1/32 .102 1000 & 5000 a only 
751816 18 16/30 1/32 .112 1000 & 5000 a only 
751626 16 26/30 1/32 .125 1000 & 5000 a only 

- 751441 14 41/30 1/32 .143 1000 & 5000 o only 
751265 12 65/30 1/32 .164 1000 & 3000 o only 
751065 10 65/28 . 1/32 .187 1000 & 2000 a only 

I: 
'·:n'·,·:.;~qL:Yitij~~~ti~~."'~PL~ 1'ED~:r/.4"~' 
· .. ·10$~C'~30Cr0.v~~T;rltgOI<~uP .• WIRE·· 

DEARBORN SIZE STRAND· NOM • NOM. STA~OARD STOCK 
NO • AWG ING WALL D.O. put UP (FT.) COLORS 

762207 22 7/30 1/64 .066 1000 &5000 0, 2, 4, 5, 9 
762010 20 10/30 1/64 .072 1000 &5000 0,2,4,5,9 
761816 18 16/30 1/64 .082 1000 & 5000 0,2,4,5,9 
761626 16 26/30 1/64 .109 1000 &5000 0,2,4, .5, 9 

COLOR CODE ON HOOKUP WIRE: O-Black • l-Brown • 2-Red • 3-0range • 4-Yellow • 5-Green • 6-Blue • 7-Violet • a-Grey • 9-Whlte 

DEARBORN WIRE AND CABLE CD. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phohe (312) 696-0090 • Telex Number 28-2449 
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Vol. 3 PASSIVE COMPONENTS / MATERIALS/ HARDWARE 

Q: ~IDEARBOBN 
MACHINE TDDL WIRE MACHINE TOOL WIRE / MTW TYPE 

{. ~ U.L. approved for use in industrial machine tools where wiring is exposed 
MTW-THWN-THHN \~~!J:JI to oil, coolants, or other liquids. Meets MTW type, NEC and NPFA (79) 

U.L. APPROVED 

THWN-THHN 
Gas and oil resistant 75D~ MTW - 105DC AWM 

CONSTRUCTION 
Bare soft copper, stranded or solid. . 
Insulated with polyvinylchloride compounds U.L. listed for temperatures 
not exceeding 105°C. . . 
Jacketed with nylon armor as follows: 
.004" Thick Sizes 18·10 
.005" Thick Sizes 8·6 .007" Thick Sizes 1··0000 
.006" Thick Sizes 4·2 .008" Thick Sizes 250·500 MCM 
The clear nylon is applied over all surface printing. Specifically designed 
for use in wet locations and is resistant to oils, gasoline, water, acids, 
alkalies, ozone, sunlight and abrasion. 

USE 
An all around general purpose building wire, for fixture r.aceways, 
conduit and tubing raceways, internal wiring of fixtures, and applications 
requiring building wire, machine tool wire or appliance wiring. 

U.L. LISTING COVERS 
1. 90°C THHN Dry 
2. 90°C MTW (Machine Tooll 
3. AWM 105°C Dry - 80°C in Oi I (Appliance Wire) 
4. 75°C THWN 
5. Gasoline and oil resistant to 75°C. 

for metal working machine tool use. 

VOLTAGE RATING: 600 V. RMS. 
INSULATION: PVC OVER BARE STRANDED COPPER 

COLOR CODE: O-Black • 2-Brown • 3--Orange • 4-Yellow • !>-Green. 6-Blue • 7-Violet • 8-Grey • 9--Whlte 

PEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696·0090 • Telex Number 28·2449 
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irW~rE 'ii'~S~25j(Qlv©.-®(Q)fQ) \y@Il..'if' 
IXlO(l3l1f3 'ii'IEMIl2lIE~C-\\'\T'ILD~1E 
J.'Yl1ril~1LDJ.'Yl~1C1E WDIl',lIE'" l!JJ.lL. 
CONSTRUCTION 
Nickel conductor, stranded or solid, Teflon tape wrap, Silicone impreg' 
nated glass braid. Natural color only. 

r 

.~~ 
':: rYP::l 1I'G5 - 2!i10°C - 600 von 

.' 

DEARBORN SIZE AND TAPE BRAID NOM. STANDARD 
NO. STRANDING YmCK. THICK. 0.0. PUT UP (FT.) 

911801 18(1) .018 .005 .086 500 & 1000 
911816 18(16) .018 .005 .094 500 & 1000 
911601 16(1) .018 .005 .097 500 & 1000 
911626 16(26) .018 .005 .104 500 & 1000 
911401 14(1) .021 .005 .116 500 & 1000 
911441 ·14(41) .021 .005 .127 500 & 1000 
911201 12(1) .021 .005 .133 500 & 1000 
911265 12(65) .021 .005 .147 500 & 1000 
911001 10(1) .021 .0075 .159 500 & 1000 
911000 10(105) .021 .0075 .177 500 & 1000 
910801 0(1) .021 .0075 .185 500 & 1000 

~ 910800 8(133) .021 .0075 .215 500 & 1000 

600 Volt maximum operating potential, when supplied with the nickel 
conductor as shown; the maximum operating temperature is 250°(;. 
Especially recommended for use in the wiring of ovens and other high 
temperature appliances. 

lUl.lL. SirWlL1E ~2~~ 
IF Il.. Bl11Wii1 Ie 0:; IE T ~ [g! lQ) ~ ill ii' IfH U (Gj ~ 
IW(QHL'ii'AGIE llEAIOl ~~U~lE 1F0'l1Pl 
ffilfilB@fQJlE C(o)~~IE[{;'figOfi\!l$9 
IXlDGfXI WCOll ii'l!i\(GlE ~n~~Un'B"S, 
IFIL YmlBALCIl( 
'\T'Ii.JIA~5SiIF(oI~HiVilIEIi.JI~ 1Eii'~. 

CONSTRUCTION 
Tinned copper or pre·bonded fused tinned copper conductor all No. 22 
(7! 30) stranding. Insulation is Rulan and 105°e. pve jacket. All insulation 
material meets U.L. vertical flame test. U.L. file numbers upon request. 

'.P?????1 , ,. . . 
i'I.AIVlE RETARDANT "IGH VOLT~G~ U!AD WIRE 

DEARBORN D.C. NOM. 
NO. VOLTAG 0.0. PUT UP (FT.) STOCK COLORS 

980025 25KV .025 .020 .120 1000 & 5000 Black & Red 
980025F 25KV .025 .020 .120 1000 & 5000 Black & Red 
980030 30KV .030 .020 .130 1000 & 5000 Black & Red 
980030F 30KV .030 .020 .130 1000 & 5000 Black & Red 
980045F 40KV .045 .020 .160 1000 & 5000 Black & Red 
98~045 40KV .045 .020 .160 1000 & 5000 Black & Red 

Suffix HF" Indicates Pre-Bonded or Fused Strands. 

SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

DEARBORNIQ: y 

II<YNAR INSULATED 
HOOKUP WIRE FOR WIRE 
WRAP APPLICATIONS 

Especially suited for computer, business machine usage and 
other areas where space is limited. (For automatic 
point to point application) 

U.L. Approved 

The miniaturization of computers and business machines has created 
special porblems in the wiring of components and associated program· 
ming equipment. Essentially there is a need for wire with a tough 
insulation that is resistant to abrasion and cold flow. It should function 
at operating temperatures up to 125°C. The wire wrap type of termina· 
tion requires a high conductivity low corrosive surface on the conductor. 
Dear~orn Kynar insulated wire fulfills these needs. 

SPECIFICA nONS 
The conductor is OFHC (Oxygen Free High Conductivity) Annealed Copper, 
Silver Plated. 

Tile insulation is Kynar*, a Vinylidene Fluoride Plastic with unique 
characteristics. . 

• All Kynar wire listed is supplied on 1000 ft. putups on LARGE Hub 
Diameter reels 8W' 0.0. and 10%" Flange to eliminate curvature set 
in wire and to function properly in the automatic equipment used for 
application. . 

• Larger put ups on the same reel can be supplied from Factory stock 
and additional colors are available from Factory on special order. 

• Pennwalt Chemicals Corp. Trademark 

KYNAR CHARACTERISTICS 

• Mechanically Tough 

• Flame Retardant, 
Self Extinguishing 

• Excellent Resistance to 
Ultraviolet Light and 
Weathering 

DEARBORN AWG INSUL. 
NO. SIZE THICK. 

773001 30(1) .005" 

772801 28(1) .0035" 

772601 26(1) .005" 

772401 24(1) .010" 

• Operating Temperature Up to 125°C 
Continuous, Assigned U.L. Rating 105°C 

• Exposure to 300 Million Roentgens Does 
Not Change Insulation Characteristics 

• Vivid Colors for Easy Identification 

NOM. U.L. STOCK COLORS 
0.0. STYLE AVAILABLE 

.0195" 1422 0,1,2,3,4,5,6,8,9 

.020" 1423 0, 1,2,5,6,9 

.027" 1422 2,4, 5, 6, 8, 9 

.042" 1327 2,4,5,6,9 

ALL SUPPLIED ON SPECIALLY DESIGNED LARGE HUB REELS, 1,000' MINIMUM 

CODE COLORING: O-Black • 1-Brown • 2-Red • 3-Orange • 4-Yellow 
5-Green • 6-Blue • 7-Violet • 8-Gray • 9-Whlte ~ 

DEARBORN WIRE ~ND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696·0090 • Telex Number 28·2449 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Q: ~IDBARBORN 
DATA AND AUDIO CABLE 

INDIVIDUALLY SHIELDED MULTIPLE PAIRS 
Tinned copper conductors, either stranded or solid (see tables), in· 
sulate~ with high density color coded '.010" Polyethylene, conductors 
twisted into pairs. Along with a t22 gauge stranded tinned copper drain 
wire, each pair is shielded with a Mylar supported aluminum foil shield. 
Covered with a Grey PVC jacket overall. Used for all circuits requiring 
isolation between pairs. Especially suitable for multiple audio and data 
control circuits. Mylar Wrap betyteen shields and jatket. 
•• 016 on #18 gauge t #20 on #18 guage 

952203 3 6 22·Solid .025 

952206 6 12 22·Solid .030 

952209 9 18 22·Solid .030 

952211 11 22 22·Solid .035 

COLOR COMBINATION OF PAIRS 

Pair No. 
1-Black and Red 
2-Black and White 
3-Black and Green 
4-Black and Blue 
5--Black and Yellow 
6-Black and Brown 
7-Black and Orange 
8-Red and White 
!!-Red and Green 

Pair No. 
lo-Red and Blue 
ll-Red and Yellow 
12-Red and Brown 
13-Red and Orange 
14-Green and White 
15--Green and Blue 
16-Green and Yellow 
17-Green and Brown 
1S-Green and Orange 

.235 100,500 & 1000 

.318 100, 500 & 1000 

.371 100,500 & 1000 

,414 100,500 & 1000 

Pair No. 
lS-White and Blue 
2o-White and Yellow 
21-White and Brown 
22-White and Orange 
23-81ue and Yellow 
24-Blue and Brown 
25--Blue and Orange 
26-Brown and Yellow 
27-Brown and Orange 

2 PAIR MINIATURE AUDIO AND SOUND CABLE 
Tinned copper .009'" Polyethylene insulation. 1 pair of black and red 
shielded with Mylar aluminum shield. Other pair of white and green 
twisted, not shielded. Both pairs twisted with #22 stranded T.C. drain 
wire and chrome vinyl jacket overall. 
•• 015 on #20 

FOIL SHIELDED, PLASTIC JACKETED, 

MULTI·CONDUCTOR CABLE 
Stranded tinned copper conductors, insulated with .016" thick color 
coded Polyethylene insulation. Conductors are cabled and, along a 
No. 22 tinned copper stranded drain wire laid parallel, are shielded 
with aluminum foil Mylar backed shield. Gray PVC jacket overall. This 
type of shielding provides 100% effective shielding and is suitable for 
audio and data work where cross talk must be reduced to a minimum. 
Temperature rating: - 20°C + 60°C. Operating voltage rating: 400 V. 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 Phone (312) 696·0090 Telex Number 28-2449 
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SEC. 6000 • WI RE / CABLE / HARNESSES & ACCESSOR I ES 

DEARBORNI(]: ~ 
HEAT SHRINKABLE TUBING STYLE ST-15D AND ST-3D1 

STYLE ST~301 POLYOLEFIN. HEAT SHRINKABLE 

TUBING TO MIL-I-23053B/5, U.L. APPROVED 

Dearborn Style ST·301 Heat Shrinkable Tubing is an irradiated, thermally 
stabilized, polyolefin product which meets or exceeds MIL·I·23053B/5, 
AMS 3636B and AMS 3637B. ST·301 shrinks to 50% of diameter at 
121°C (250°F) in 7 secon'ds, and has an operating temperature range 
of - 55°(; (- 67°F) to + 135°C (+ 275°F). 

MIL·I·23053/5 - CLASS I (COLORED INSULATION) 

MIL·I·23053/5 - CLASS II (CLEAR INSULATION) 

All sizes are shown and supplied in expanded inside diameters. Stock 
Colors: Black, Red, White and Clear. Clear is Non·Flame Retarda~t. 

All other colors are Flame Retardant under MIL·I·23053B/5. Additional 
colors available on special order. Supplied in either 4 Ft. or 6 Inch 
lengths, and 6 Inch Assortments. Suitable for all military applications as 
well as industrial and commercial uses. 

STYLEST-301 

" 
, .... 

100' - 25 x 4' LENGTHS PER BOX 6" LENGTHS 

DEARBORN WALL NO. OFL ENGTHS 
NO. EXP. SIZE MIN.I.D. REC.I.D. THICK. PER BOX 

ST·301·3/64 3/64" .046" .023" .016" 40 

ST·301·1/16 1/16" .063" .031" .017" 36 

ST·301·3/32 3/32" .093" .046" .020" 32 

S\·301·1/8 1/8" .125" .062" .020" 28 

ST·301·3/16 3/16" .187" .093" .020" 24 

ST·301·1/4 1/4" .250" .125" .025" 20 

ST·301·3/8 3/8" .375" .187" .025" 16 

~ftr':r;;.··~.)O''-h4'LEtfGT~S.II£~J~~X II"L.N~itS 

ST·301-1/2 1/2" .500" .250" .025" 14 

ST·301·3/4 3/4" .750" .375" .030" 12 

ST·301·1 I" 1.00" .500" .035" 8 

ST·301·11h Ph" 1.50" .750" .040" 5 

ST·301·2 2" 2.00" 1.00" .045" 3 

1< ·.·IY~llt.vi;£~~THs·~EJi _oJ." .... ' ... : .. · .... LE~~tI#. 
ST·301·3 3" 3.00" 1.50" .050" 2 

ST-301-4 4" 4.00" 2.00" .055" 

Specify 4' or 6" Box When Ordering. 
\.. Stock Colors: Clear, Black, Red and White - Specify Color. ..J 

STYLE ST-150 HEAT SHRINKABLE TUBING 

Dearborn ST·150 is an irradiated polyolefin heat shrinkable tubing which 
provides heat and environmental characteristics superior to that of vinyl. 
Suitable for industrial, electronic, electromechanical and electrical uses 
and applications. Operating Temperature Range: - 35°C to + 135°C. 
Flame retardant; flexible. Supplied in coils. Put·ups available vary with 
size, so check the table. Stock color: Black Only. Also available from 
stock in 6 Inch assortments. 

SIZE PUT UP (FT.) 

ST·150 3/64" 25,100 & 500 .046" .023" .020" 

ST·150 1/16" 25,100 & 500 .063" .031" .020" 

ST·150 3/32" 25,100 & 200 .093" .046" .020" 

ST·150 1/8" 25,100 & 200 .125" .062" .025" 

ST·150 3/16" 25,100 & 200 .187" .093" .025" 

ST·150 1/4" 25,100 & 200 .250" .125" .025" 

ST-150 3/8" 25,100 & 200 .375" .187" .030" 

ST·150 1/2" 25 & 100 .500" .250" .030" 

ST·150 3/4" 25 & 100 .750" .375" .035" 

SN50 1" 25 & 100 1.00" .500" .040" 

ST-150 ASSORTMENTSI BOX OF 6" LENGTHS 
AST·150·1·6 - Consists of 10·6" Lengths, each of six sizes 

varying from ~" thru II." - (60 pieces) 

AST·15D-2·6 - Consists of 10·6" Lengths, each of four sizes 

from 'MI" thru 1" (40 pieces) 

ST·301 Kit Assortments Available in II" lengths, Assorted Colors AST.JOI·I·II -~" thr" ~r!' (30) Lengths AST·301·2·6 - V4" thru 0/." (16) Lengths 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696-0090 • Telex Number 28·2449 
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Yol. 3 PASSIVE COMPONENTS / MATERIALS / HARDWARE 

Q_ ~IDEARBORN 
RETRACTILE COIL CORDS 
POWER-COMMUNICATION-TEST LEAD 

U.L. & CSA LISTED POWER ,COIL CORDS 
NEOPRENE JACKETED SVO, SJO & SO 

CONSTRUCTION 
Stranded bare copper conductors, extra flexible stranding, color coded 
rubber insulation, cabled with fillers, separator over core, and neoprene 
jacket overall. Surface printed for identification. Resists abrasion, oil, 
sunlight, acids, alkalis and water. 

APPLICATIONS 
flower tools, machine tools, portable electrical equipment and 
appliances, etc. 
TEMPERATURE RANGE: - 20°C to + 60°C (140°F) 
2 Ft. Retracted expands to 12 Ft. 
4 Ft. Retracted expands to 25 Ft. 
ALL CORDS HAVE 6" STRAIGHT PIECE ON EACH END. 

Other sizes and construc,tions avai lable on request. 

Color Code: l-Black' • 2-White • 3-Green • 4-Red 

RETRACTILE TEST LEADS 
1 Conductor, No., 20 4U 36 stranding T.C., Neoprene insulation. 
5000 volts maximum working voltage. Used for production testing, 
service stations, portable test equipment. etc. 
24" Retracted, extends to 12 feet.-6" Straight Lengths on each end. 
Specify Color. 

UNSHIELDED MULTICONDUCTOR 
COMMUNICATION COIL CORDS 
All Conductors No. 23 21/36 T.C. 
Special long life plastic jacket, very flexible. Maximum working voltage: 
'120 volts. Current carrying capacity: 1 ampere. Nominal conductor 
resistance: .022 OHMS per linear ft., .185 OHMS per retracted ft. 
2 ft. retracted cord extends to 12 ft 4 ft. retracted cord .extends to 25 ft. 
For use in communications equipment, mobile units, head sets, CB units, 
microphones, 'musical instrur1l'ents, etc. 

AWG SIZE & VOLT AMP COIL CORD 
STRANDING RATING RATING 0.0. 0.0. 

2 23·21/36 120 1 %" .200" 

932332 932334 3, 23-21/36 120 %" .210" 

932342 932344 4 23-21/36 120 l"Kt .240" 

932352 932354 5 23-21/36 120 1" .285" 

932362 932364 6 23-21/36 120 lW' .305" 

932372 932374 7 23·21/36 120 11;4" .320" 
Color Code: l-Black • 2-White • 3-Red • 4-Green 

!;-Blue • 6-Yellow • 7~Brown . 

SHIELDED SINGLE AND MULTI·CONDUCTOR 
COMMUNICATION COIL CORDS 
Construction same as above with exception of shielding as specified 
and single conductor is No. 24 41/40 Stranding. 

COIL CORD 
SHIELDING 0.0. 0.0. 

1 condo 0/&" .160" 

932232 932234 2 23-21136 2 condo 7,!a" .225" 

933232 933234 3 23-21/36 1 condo 7,!a" .240" 

'934232 934234 4 23·21/36 1 pair 1" .270" 
Color code same as above. 

MINIATURE COIL CORDS 
Used for low voltage applications where miniaturization is required. Long 
life plastic jacket. 100 Volt Maximum working voltage. '12 AMP allowable 
current carrying capacity. 
,2 Ft. retracted extends to 10 Ft. 
6" Straight ends. 

~~~~~~~~~~~~ 

932802 2 .135" 

932804 4 28-19/40 .150" 
Color Code: l-Black • 2-White • 3-Green • 4-Red 
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SEC. 6000 • WIRE I CABLE I HARNESSES & ACCESSORIES 

DEABBOBNIQ_ ~ 
CDMPUTER TYPE CDNTRDL CABLES 
MINIATURE/STYLES 2343 AND 2344 

The cables listed below, either cabled pairs or multiconductor (not 
paired), with or without shield are suited for computer use. 

The individual conductors are stranded tinned copper Numbers 22, 24 
are 7 strand, No. 20 is 19 strand. Insulated with .010" wall of PVC to 
Mll·W·16878D Type B. On this usage, conductors are rated 105°C and 
600 V. working voltage. The conductors also meet Ul Style 1061, rated 
80°C, 300 V. working voltage. 

Conductors are cabled by the planetary method and laid contra· 
helically for best flexibility, with a Mylar tape barrier placed under 
shields. All shielded cables are of tinned copper braid overall 01 
85% ·90% coverage per MIL·C·7078. 

MULTI-CONDUCTOR UNSHIELDED CABLES 

'. : ;~EA::.?~;N, ~~i:: ;~~:. ,c:~~: J~~~~T ~~:", [~,,~th.r .... I 

562405 5 24 .044 .062 .220 500.1000 
56240 7 24 044 .062 .250 500 1000 
562412 12 24 .044 .062 .300 500 1000 
262415 15 24 .044 -,-06~ .330 500 1000 
562419 19 24 .044 .062 .340 500 .1000 
562427 2; 24 .044 .062 .390 SOC 1000 

-i:;:!~' 
3; 24 .044 .062 .420 500 

-I~~~ 48 24 .. 04,,- .-062, .470 50 
562460 60 24 .044 .062 .510 500 ..!OO~ 
562205 5 22 .050 .062 .200 50 1000 
56220; 22 .050 .062 .271 500 ,1000 
562212 12 22 .050 062 .330 50 1000 
562215 15 22 .050 .062 .350 SOC .1000 
562219 I9 22 .. 050 .-062 . .~7o. SOC 1000 
56222; 27 22 .050 .062 .430 500 1000 
5G223; 22 .050 .062 A80 SOC .1000 
562248 48 22 .050 .062 .530 500 1000 
562260 60 22 .050 .062 .570 500 1000 
562005 5 20 .058 .062 .275 500 1000 
562007 7 20 .058 062 __ .2.9.Q. 500 1000 
562012 12 20 .058 .062 .360 500 1000 
562015 15 20 .058 062 .390 50 1000 
562019 19 20 .058 .062 .410 500 1000 
562027 27 20 .058 .062 .490 500 LOOO 
56203; 37 20. .. 058 .062 .520 500 1000 
562048 48 20 .058 .062 .580 500 1000 
562060 .60 20 .058 .062 .640 500 100 

MULTI-CONDUCTOR, OVERALL SHIELDED CABLES 

DEARBORN· NO; OF CONDi ·COND. JACKEl . NOM. 
NO; " ·P.A1RS .SIZE D.O. WALL .0;0. PUIUP(FT.) 

572405 5 24 .044 .062 .245 500, 1000 
572407 7 24 .044 .062 .275 500,1000 
572412 12 24 .044 .062 .325 500,1000 
572415 15 24 .044 .062 .350 500.1000 
572419 19 24 .044 .062 .365 500, LOOO 
572427 27 24 .044 .062 .415 500.1000 
572437 37 24 .044 .062 .445 500. LOOO 
572448 48 24 .044 .062 .495 500,1000 
572460 60 24 .044 .062 .535 500, 1000 
572205 5 22 .D50 .062 .285 500, 1000 
572207 7 22 .050 .062 .295 500,100~ 
572212 12 22 .050 .062 .355 500, 1000 
572215 15 22 .050 .062 .380 500,1000--
572219 19 22 .OSC .062 .395 500,1000--
572227 27 22 .050 .062 .455 500. Hio-o-
572237 37 22 .050 .062 .510 500.100-0-
572248 48 22 .osc .062 .560 500.100-0-
572260 60 22 .050 .062 .600 500. 1000 

---s72005 5 20 .058 .062 .300 500, 1000 
572007 7 20 .058 .062 .315 500.100-0-
572012 12 20 .058 .062 .385 500.1000 
572015 15 20 .058 .o~~ r-4~5 500,100-0-
572019 19 20 .058 .062 .435 500,1000-
572027 27 20 .058 .062 .515 500,1000 
572037 37 20 .058 .062 .550 500,100-0-
572048 48 20 .058 .062 .610 500,100-0-

-572060 60 20 .058 .062 .670 500. 1000--:; 

~ 
The jacket over the shield is black !05°C Vinyl per Mll·i-631 Type F. 

All materials are fungus resistant and self extinguishing. 
All items approved under Ul STYLE 2343 or 2344' for computer usage: 

+80°C, 300 Volts. On non·Ul service can be used at 40°C to + 10SoC, 
600 Volts. 

PAIRED CABLES, UNSHIELDED 

DEARBORN NO. OF CONO. CONO. JACKET NOM. 
NO.', PAIlIS, ,SIZE .. , O~D. WAL.L O.D. PUT UP (FT.) 

582405 5 24 .044 .062 .330 500. 1000 
-582407 7 24 .044 .062 .350 SOD, 1000 
--582412 12 24 .044 .062 .435 SOD, 1000 

582415 15 24 .044 .062 .485 SOD, 1000 
--582419 19 24 .044 .062 .505 500, 1000 

582427 27 24 .044 .062 .590 500, 1000 
582437 37 24 .044 .062 .660 500,1000 
582448 48 24 .044 .062 .745 500,1000 
582460 60 24 .044 .062 .815 500,1000 
582205 5 22 .050 .062 .365 500, 1000 
582207 7 22 .osc .062 .390 500,1000 
582212 12 22 .050 .062 .470 500, 1000 
582215 15 22 .050 .062 .545 500,1000 
582219 19 22 .050 .062 .560 500.1000 
582227 27 22 .050 .062 .670 500, 1000 
582237 37 22 .050 .062 .750 500, 1000 

'582248 48 22 .050 .062 .850 500,1000 
*582260 60 22 .050 .062 .980 500,1000 
582005 5 20 .058 .062 .395 500, 1000 
582007 7 20 .058 .062 .440 500, 1000 
582012 '12 20 .058 .062 .540 500.1000 
582015 15 20 .058 .062 .600 500,1000 
582019 19 20 .058 .062 .630 500, 1000 
582027 27 20 .058 .062 .745 500.1000 
582037 37 20 .058 .062 .820 500. 1000 

'582048 48 20 .058 .080 .950 500,1000 
'-- '582060 60 20 .058 .080 1.040 500,1000 ~ 

PAIRED CABLES WITH OVERALL SHIELD 

" .• 'A::,""" ~~i: .cs~~~: cg.~~. 1~~~~T ~~:.: PUT UP (FT.) '"I 

592405 5 24 .044 .062 .355 500.1000 
582407 24 .044 .062 .375 500 100 
592412 12 24 .044 .062 .460 500 LOOO 
592415 15 24 .044 .062 .511 500 1000 
592419 19 24 .044 .062 .530 500 1000 
592427 27 24 .044 .062 .620 500 1000 
592437 37 24 .044 .062 .690 50Q ~ 
592448 48 24 .044 .062 75 500 1000 

*592460 60 24 .044 .062 .845 SOil. 1()()Q 
592205 5 22 .050 .062 .390 500.1000 
592207 7 22 .050 .062 .415 500. 1000 
592212 12 22 .050 .062 .495 500. 1000 
592215 15 22 .050 ,062 .575 .500 1JlQQ. 
592219 19 22 .050 .062 .580 500 1000 
592227 27 22 .050 .062 .600 500 000 
592237 37 22 .OSC .062 .780 500 ,1000 

'592248 48 22 .050 .062 .880 500 100 
*592260 60 22 .050 .062 .960 500 LOOO 
592005 5 20 .058 .062 .420 500 100 
592007 20 .058 .062 .465 500 1000 
592012 12 20 .058 .062 .570 500 1000 
592015 _15. 20. .058 .062 .630 500 1000 
592019 19 20 .058 .062 .660 500 1000 
592027 2: 20 .058 .062 .775 500 1000 

'592037 37 20 058 .080 .850 500 1000 
*592048 48 20 .058 .. 080 .980 500 1000 

'-- '592060 60 20 .058 .080 1.070 500 1000 ~ 

Color Code: Ten solid colors and white with stripes per MIL·STD·681 

DEARBORN WIRE AND CABLE CO. 9299 Evenhouse Drive, Rosemont, Illinois 60018 • Phone (312) 696·0090 Telex Number 28·2449 

eem/1971 See YELLOW SECTION for Local Offices, Phones 3031 
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DABURN electronics II: cable corp_ 
WIRE • CABLE .' TUBING • MIL/COMM • SWITCHES • ELECTRONIC HARDWARE 

2360'A HOFFMAN STREET, BRONX, f'I. Y. 10458, TEL 212·295·0050 

CORONA RESISTANT TEFLON* CABLE 

Voltage Rating at Sea Level. Voltage Rating at 80,000 feet, 
approximately 1/3 lower 

• Minimum life expectancy: 10,000 hours. 
SMALL SIZE: 

You do not need bulky, thick insulatIOn Jacketing as used with silicone 
rubber and polyethylene insulations to get your hi·voltage requ.irements. 
Wire used is MIL-SPEC QQ-W-343 and MIL-W-16878D. Insulation used 
cOl"!forms and surpasses MIL-SPEC-w-16878D. 

,AVOID CORONA PROBLEMS: 
Corona resistant Teflon construction is specifically designed to retard 
and 'prevent corona penetration. '. 
Temperature variations from -60°C to +300°C have no life effect on the 
corona resistant' Teflon: In addition, there is no stress or crack failure 
under severe, adverse conditions including mechanical strain, moisture, 
corona or chemical conditions~ 

DESCRIPTION: 
Single Conductor; Stranded Silver Plated Copper, Corona Resistant 
Teflon' Insulation. . 

TEMPERATURE RATING: 
-90°C to +250 0 C. 

VOLTAGE RATING: rJ22222t i* 

Based on insulation thickness. 

AVAILABLE COLORS: 
White, Black, Red, Green, Yellow, Lt. Blue, Brown, Orange, Gray, 
Violet. (Also avai lable i.n tracer colors) 

PUT-UP: 250', 500', 1000' * DUPONT 

DABURN IIWG Voltage lIating Nom. DABURN AWG Voltage Rating Nom. 
Ho. Size Strand AC DC 0.0. No. Size Strand AC DC 0.0. 

CRT-12-2 12 19/25 2500 10,000 .142/1 CRT-20-4 20 19/32 6000 20,000 .132'~ 

.....,-l:c:,;;R""T:-:i-1,;;2-;-2;::.5'--_~12~ __ 1;;9/25 3750 12,500 .152/1 CRT-20-S 20 19/32 7500 25,000 .152" 
CRT-12-3 12 1'9ii5---4500--i5-;-000 .162" CRT-20-6.S 20 19/32 10,000 32,500 .192" 

-"C"'R"":rc-.-1"'2"-3"".S;----,--;c12;;----;f9T:i-5--s300 17 ,500;;-__ .:;-;11",2"." _1._----::C~RT-20-8 20 19/32 12,000 40,000 .212" 
CRT-12-4 12 19/25 6000 20;000 .182" CRt~20:;O 20 19/32 15;000 50,000 ;252" 
CRT-U-S 12 19/25 7500 25,000 .202" CRT-22-2 22 19/34 2500 10,000 .084" 
CRT-12-6.S 12 19/25 10,000 32,5iio .232" CRT-22-2.S 22 19/34 3750 12,sOO~---'.~09~4;-;;"~·-
CRT-U" 12 19/2.5 12,000 40,000 .262" CRT-22-3 22 19/34 4500 15;000 .104/1 
CRT-12-10 12 19/25 15,000 50-;000 .302" CRT-22-3,S 22 19/34 5300. 17,~0"'0---'--'.1714-;-;";--
CRT-14-2 14 19/27 2500 10,000 .124" CRT-22-4---22--19/3-4---GOOO--·-llii;000 .124"-

---=C-=Rc-'T";_1~4--=_2:",S;--------::C147---1::09/27 3750---12;500 .134" CRT-22-S i2---19/34---i500--25,000~-=--=--=-~.~14~4~"-=--= 
CRT-14-3 14 19/27 4500 15,000 .144" CRT-22-6.S 22-_ --f9734---10-,000~--32,500 .1741' 
CRT-14c3.S 14 19/27 5300 17,500 .154/1 CRT-22-8 22 19/34 12,000 40,000 .204/1 

---=C-=R"'T";-1~4----::-4C-=----7147----1~9"'/;C2:7O----------;600-0--20-;-OOO .164/1 CRT-22-10 22 19/34 15,000 50,000 .244" 
CRT-14-S 14 19/27 7500 25,000 .184" CRTc24-2 24 19/362500 1Q,000 .077" 
CRT-14-6.S 14 19/27 10,000 32,500 .214" cRT-a4-2.S 24 19/36 2750 .12,500 .087" 
CRT-14-8 14 19/27 12,000 40,000 .244/1 CI!T-!!4-3 24 19/36 4500 15;000 .097/1 
CRT-14-10 14 19/27 .15,000 50,000 .284" CRT-24-a.S 24 19/36 5300 h.5OQ .107" 
CRT-16-2 16 19/29 2500 10,QoO .109" CRT-24-4 24 19/36 6000 20,000 .1F/I 
CRT-16-2.S 16 1W29 3750 12,500 .119" CRT-24-S 24 19/36 7500 25,OOQ .137/1 
CRT-16-3 16 19/29 4500 15,000 .129" CRT-24-6.S 24 19/36 10,000 32,500 .167" 
CRT-16-3.S 16 19/29 5300 17,500 .139" CItT-24-8 24 19/36 12;000 40,000 .197" 
CRT-16-4 16 19/29 6000 20,000 .149" CRT-24-10 24 19/36 15,000 50,000 .237" 
CRT-16-S 16 19/29 7500 25,000 .169" CRT·26-2 26 7/34 2500 ~p,OOO .071" 
CRT-16.s.S 16 19/29 10,000 32,500 .. 199" CRT-26-2.S 26 7/34 3750 12,500 .0811' 
CRT-16-8 16 19/29 12,000 40,000 .229" CR'I'-26-3 26 7/34 45QO 15,000 .091" 
CRT-16-10 16 19/29 15,000 50,000 .269" CRT-2;-3.S 26 7/34 5300 17,500 .101" 
CRT-18-i 18 19/30 2500 io,ooo .~P2" CRT-21i-4 26 7(34 6000 20,000 .111/1 
CR'I'-18-2.5 18 19/30 3750 12,500 .112" CRT-26-S 26 7/34 7500 25,000 .131" 
CRT-18-3 18 19/30 4500 15,000 .122" CRT-26-6.S 26 7/34 10,0~ __ --=3",2'::,50:;0:--_--,-.:;-;160iil~l/_ 
CRT-18-3.5 18 19/30 5300 17,500 .132" t;RT-26-8 26 7/34 12,000 40,000 .191". 
CRT-18-4 18 19/30 6000 20,OPO .142" CRT-26-1D 26 7/34 15,000 50,000 .231" 
CRT-18-5 18 19/30 7500 25,000 .162/1 CRT-2802 28 7/36 2500~O,OOO .. 067" 
CRT-18,s.5 18 19/30 10,000 32,500 .192/1 CRt-28-2.S 28 7/36 3750 -12;500 .077" 
CRT-18" 18 19/30 12,000 40,000 .222" CRT-28-3 2a 7/36 4500_. 15,000 ·0!I7/1 

CRT -28-3.5 28 7/36 . 5300 17,500 .ii!l7" 
_-=C=R=T--::1~8--::1~O __ ~18~_..;1~9~/3~0~_...;1:.:5~,P;;00;;...._...;:.:50;.:· ,O~0;;0 __ ..,.".272" CRT-28-4 28 7/36 - 6000 20,000 .117" 

CRT-2O-2 20 19/32 2501) 10,000 :ll92/1 CRT-28-S 2~ 7/36 7.500 25,000 .127" 
CRT-2o-2.S 20 19/32 3750 12,500 .102" CRT-21,6.S 28 7/36 10,000.-;;-----;;32"',:::50""0.------'.1:-:5"'7="-
CRT-2o-3 20 19/;32 4500 15;000 .112" CRT -28-8 28 iJ / ~6 12,000 40,000 .187" 
CRT-20-3.5 20 19/32 5300. 17,500 .122" CRT-28-10 287/36 15;900 50,000 .227" 
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SEC. 6000 • WIRE I CABLE I HARNESSES & ACCESSORIES 

DABURN electronics &: cable corp. 
WIRE • CABLE • TUBING • MIL/COMM • SWITCHES • ELECTRONIC HARDWARE 

~. , 
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[In Stock 1 MIL. C '0' MMIERe'i'A"':':L U·L~··5. 
C SA • INDUSTRIAL SPECIFICATIONS 

CABLE······!(A, .. ND. IUBING 
. "( ~ >:'<':::.' :; :'>:",;.: ,,',"<> <:.' 

HOOK.U!............a 
WIRE---.. 

IHI VOLTAGE TEFLON*WIREI 

INDUSTRIAL 
WIRE PRODUCTS 

Bus Bar - Solid Tinned Copper 
Aircraft Wire to MIL-W-5086A and to QQ-W-343 type S 

MIL-C-7078A Braid - Bonding Strap-
Business Machine Shielding - Flat Tinned Copper 
High Voltage - Polyethylene - Braid - Tubular Tinned Copper 

Rulan to QQ-B-575 
High Voltage - Corona Resistant Coiled Cords - Retractile Cables 

Teflon· Cord Sets (Special Constructions) 
Plastic Wire to MIL-W-76B Control Cables 
Plastic Wire to MIL-W-16878D Copperweld Wire 
Types B, C. D. E, EE, ET, F, FF, HF, Industrial- Audio & Sound 

HHF. K, KK, LW, MW, HW Magnet Wire to MIL-W-583C 
H Film & Kapton" Lacing Cord Tape MIL-T-713A, 
High Temperature MIL-T-43435 
Instrumentation Hook-Up Wire Shielding & Bonding 
Military Wire Silicone Rubber Wire 
Shielded Lead and Hook-Up Wire Silicone Bronze Wire 
Teflon" Hook-Up Wire to MIL-16878D Telephone - Burial 
Teflon" Hook-Up Wire to MIL-W-7139B Test Lead Wire to MIL-W-13169 
Teflon" Multi Cables ieflon Wire 

WIRE. CABLE 
TUBING DIVISION 

~ 
Daflex & Daflon Insulated Tubing 

In Stock to UL-MIL-Industrial 
Specificaitons . 

Polyvinylchloride-PVC-Polyethylene 
Plastic Tubing to UL and 
MIL-I-631D, MIL-I-8057A, 
MIL-21557A 

Vinyl Coated Fiberglass Tubing to 
MIL-I-3190B 

Plastic Tubing to MIL-I-7444B, 
MIL-I-22076B 

Fiberglass Sleeving 
Teflon' Tubing to MIL-I-22129C 

Thin Wall, Standard Wall, In
dustrial, MIL-P-14078A 

Shrinkable Tubing - Polyolefin, 
PVC, FEP & TFE Teflon Tubing, " 
Neoprene, MIL Specs 

To MIL-I-631D, MIL-I-22129C, MIL-
1-230530 

Test Lead Wire - Retractile UL Wire, Cable 
Thermocouple • au PONT 

Also Wire Cable Cutting & Stripping 
WE MAINTAIN HUGE INVENTORIES IN DEPTH 

MULTI·CONDUCTOR CABLES 
Audio & Data 
Audio-Intercom 
Automation 
Broadcast-Studio Cables 
Coaxial 
Cord Sets 
Data-Digital 
Intercom 
Microphone 
Low Capacity 
MUlti-Conductors 
Phono 
Retractile 
Control Cables 

POWER 

TEST LEAD 

CORD SETS 

Instrumentation 
Hi-Fi & stereo 
Language Lab 
Miniaturization 
Power-UL 
Ribbon - Flat 
Shielded 
Strain Gauge 
Subminiature 
Telephone 
Teflon' Cables 
Thermocouple 
Speaker Extension 

shielded-unshielded 

Wire & Cables to 
MIL-C-3432C 
MIL-W-16878D 
MIL-W-76B 
MIL-W-5086A 
MIL-W-3861 
MIL-C-7078A 
MIL-W-7139 
MIL-C-170 
MIL-W-8777B 
MIL-W-13169B 
MIL-W-81381 
MIL-C-13777 

WIRE SPECIALTIES 
Your special cable requirements can be 

fabricated for custom cabling and 
short or long runs. 

See our catalog pages 10 this year's edition of 

The ~-~ic MASTER 

RETRACTILE CORDS 
FROM 1 THRU 37 CONDUCTORS 

COMMUNICATION. PREPARED, PRE-CUT MULTI-
Shielded - Unshielded CONDUCTOR 

"SUPA" HEAVY DUTY POWER RUBBER, NEOPRENE, DANYON 
UL APPROVED - CSA 
SPECIAL CONSTRUCTIONS TO ORDER 

Cable Clamps, Clips, Ties Spiral Harness Wrap 
Captive Hardware Solderless Terminals 
Ceramic Insulators· Stand Offs 
Clamps Stlk Kllp 
Component Clips Switches - Proximity 

NEAT 
SHRINKABLE 

TUBING 

WRITE FOR 
COMPLETE CATALOG 

eem/1971 

Feed-Thru Insulators Jension Clip 
Insulating Harness Terminal Strips, Lugs 
Heat Sinks Test Leads 
Insulators: Ceramic, Steatite, Beads, Test Prods, Jacks 

Nylon, Teflon" Transistor Heat Sinks 
Jacks & Plugs, Banana, Phone Tip Transistors Retainers 
Nylon Screws, Nuts, Washers UL Cord-Cables 

Lacing Cord/Tapes to MIL-T-713A & MIL-T-43435 including Teflon', Dacron & Nylon Tapes 

See YELLOW SECTION for Local Offices, Phones 

TO MIL-INDUSTRIAL 
SPECIFICATIONS 

MIL-I-23053 
POLYOLEFIN, PVC 

TEFlON*, NEOPRENE* 
TUBING 

3033 
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" 

ELECTRONIC WIRE AND CABLE-COMMUNICAlION-INSTRUMENt4TION-CONTROL, 
• ,"I, i.: 

~ THE MOST EXTENSIVE INVENTORY OF ELECTRONIC WIRE AND CABLEAVAILABLE'IMMEDIATELY 
l. FROM STOCK .•• THE PROPER CABLE FOR YOUR SPECIFIC APPLICATION. 
~ SEVEN REGIONAL STOCKING CENTERS THAT PROVIDE 24 HOUR pELIVERY ANYWHERE IN THE CONTINENTAL 
l. UNITED STATES.' " " ; , 

~ MULTI-CONDUCTOR CABLES CUT TO YOUR EXACT 'REQUIREMENTS MINIMIZING WASTE AND UNNECESS~RY HANDLING. 
Y. THESE CABLES ARE A~SO AVAILABLE FROM STOCK IN LONG CONTINUOUS LENGTHS. ' , 

CIC·R 
Shielded Cable - Rubber Jacket 

Unshielded Cable - Rubber Jacket 
Plastic Cable 

CIC·PIC 
Intercom Cable 

CIC·UAC 
Unshielded Audio Cable 

CIC-TLM 
Telemetering Control cable 

- DqlIBLE JACKET' 

1 CONDo 
2·COND: 20 i s PE 
HOND, , 10 Mils PVC 
4·CABLE ape 
50SHEAT PVC 

CIC·M 
Multi·Conductor Shielded Cable 

Type B/N·6ooy - MIL-W-16878D 
Single Conductor - Type C, 

CHROME 
PLASTIC 
,JACKET 

BRAIDED SHIELD 

WHITE 
POLYETHYLENE STRANDED 

INSULATION CONDUCTOR 

C!C·REA 
Telephone" Cabl~ 

STRANDED 
CONDUCTOR 

IL~:: 
RUBBER 

INSULATION 

STRANDED p~mc 
CONDUCTOR INSULATION 

FOR COMPLETE PRODUCT SPECIFICATION WRITE FOR OUR C4TALOG. 

3034 

MANHAHAN E~ECTRIC CABLE' CO.-PORATION 
i70 IMLAY STREET, BRQOKLYN, N.Y. 11231 • (212) 855·0500 
COMPL~TE SALES ORGANIZATIONS AND CABLE DISTRIBUTION CENTERS AT: 

NEW YORK • ATlJINTA • CLEVElAND • HOUSTO~ • LOS ANGELEs • ST. LOUIS • SAN FRANCISCO 

Serving the Nation Through the Distributor 
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SEC. 6000 • WIREI CABLEI HARNESSES & ACCESSORIES 

High temperature Wire and Cable insulated with 
Teflon (TFE or FEP) or silicone rubber. You 
can select a numbered FLEXLEAD type listed 
below, or let Markel quote, to your specifi
cations, on a custom FLEXLEAD construction. 

MIL-W-16878D 
Type E-600 v. Stranded silver-plated copper insulated with extruded DuPont Teflon TFE 
Type E-600 v. Stranded silver-plated copper insulated with wrapped and sintered Teflon TFE tape 
Type EE-looO v. Stranded silver-plated copper conductor insulated with extruded Teflon TFE 
Type EE-IOOO v. Stranded silver-plated copper .insulated with wrapped and sintered TFE tape 
Type ET-300 v. Stranded silver-plated copper conductor insulated with extruded Teflon TFE 
Type ET-300 v. Stranded silver-plated copper insulated with wrapped and sintered TFE tape 
Type K-600 v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type KK-IOOD v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type KT-300 v. Stranded silver-plated copper conductor insulated with extruded Teflon FEP 
Type F-600.Y. Stranded tin-coated copper conductor insulated with extruded silicone rubber 
Type F-600 v. Same as Type F above, jacketed with silicone resin-impregnated fiberglass braid 
Type FF-IOOO v. Stranded tin-coated copper conductor insulated with extruded silicone rubber 
Type FF-IOOO v. Same as Type FF above, jacketed with silicone resin-impregnated fiberglass braid 

U/L APPROVED 
Extruded Teflon Wires, sizes 10-28 AWG; 80°C to 20DoC ratings; 300 and 600 volt ratings: U/L 
Style Nos. 1164; 1180, 1198, 1199, 1212, 1213,1226,1227,1292,1371. 
8;tiUdcd Silicono ~ubbcr ,;,!jr~s, various constructions, with and without fiberglass jackets; sizes 
10-32 AWG; ISO°C and 200°C ratings; 300 and 600 volt ratings: U/L Style Nos. 3066, 3067, 3068, 
3069, 3070, 3071, 3074, 3075, 3101, 3113, 3122, 3123, 3132, 3133, 3134, 3135, 3136, 3137, 
3138, 3139, 3140, 3141, 3142, 3143, 3144, 3145, 3180, Sf.1, SF-2, SFF-l, SFF-2. 3211, 3212, 
3213, 3214, 3215, 3216, 3239(HYSI, 5031, 5032. 

Ask lor data sheets, prices, and samples 

of these FLEXLEAD wire constructions 

FLEXLEAD Coaxial Cables. Markel manufactures a complete line of both standard 
and special RG/U coaxial cables. In accordance with specifications, types are avail
able with si Iver-plated copper, plated or unplated copper-covered steel, or bare copper 
center conductor; one or two braided shields; tape-wrapped Teflon shield guards; and 
outer jacketing of impregnated fiberglass braid or Teflon (extruded or tape-wrapped). 
For complete data, ask for a FLEXLEAD Coaxial Cable Specifications folder. 
FLEXLEAD Special Constructions. Because wiring problems cannot always be solved 
with standard materials, Markel's capacity for engineering high temperature wire 
and cable constructions to meet particular needs has grown steadily with the de
mand. We can combine insulations-Teflon, silicone rubber, fiberglass, nylon-shield
ing, fillers, liners, and jacket materials-with single, twisted pair or multiple con
ductors-to provide a special cable construction for any temperature range from 
_90· to 260·C. For more data, ask for a FLEXLEAD Wire and Cable Selector. 
FLEXLEAD Fused Twisted Pair. This unique Teflon-insulated twisted pair construc
tion finds wide application in computers and similar circuitry. The fUSing, which will 
withstand predetermined pulls to separate the individual wires, keeps the wires 
evenly twisted for easier assembly and uniform capacitance and inductance. Ask for 
a test sample and prices. 

FLEX LEAD MB Bondable Teflon. The Markel MB process can be factory-applied to 
any of the FLEXLEAD Teflon wires, extruded or tape-wrapped, and renders the surface 
bondable with commonly used elastomeric and epoxy-base potting and encapsulating 
compounds. Without affecting the color or electrical properties of the insulation, the 
MB treatment provides a bond with up to 150 psi pull-out strength, and a surface 
that is receptive to marking and printing. 

~URCE for EXCELLENCE in Insul~ting Tubings and Sleevings • High Temperature Wire and Cable 

L. FRANK MARKEL .. SONS, INC. 
NORRISTOWN, PENNSYLVANIA 19404 
.Teleohone: 215-272-8960 • TWX: 510-660-0190 

See YELLOW SECTION for Local Offices, Phones 
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8€ NATIONAL WIRE & CABLE CORPORATION 
136 SAN FERNANDO RD., LOS ANGELES, CALIF. 90031 • PHONE (213) 225-5611 • TWX: 910-321-4155. FED. STOCK CODE H4-04569 

U l APPROVED---WIR-E- .. 
Wires approved by the 

Underwriters' Laboratories, Inc. for operation in an air or im oil 
environment. U.L. File #E35793. See Section 4 for U.L Control Cable. 

U.L. TYPE 1015 105°C SERVICE-
U/L APPROVED APPLIANCE WIRING MATERIAL 
U," vinyl insulation. U.L. rated, 2500 volts electronic use 

600 volt appliance use 

_k~ 
. I I 

Vinyl Primary 
Insulation 

COLORS, 10 standard colors plus tracers on solid colors. 

U.L. STYLE 1010 1Q50C SERVICE-
U/L APPROVED APPLIANCE WIRING MATERIAL 
)U' vinyl & nylon insulation. U.l. rated: 600 volt electronic use 

300 volt appliance use 

Nylon 
Vinyl Primary 

Insulation 

U.L. STYLE 1007 80°C SERVICE 
U/L APPROVED APPLIANCE WIRING MATERIAL 

Vinyl Primary 
Insulation 

COLORS, 10 standard colors plus tracer on solid colors. 

U.L. STYLE 1061 BOOC SERVICE 
U/L APPROVED APPLIANCE WIRING MATERIAL 
.009" semi-rigid vinyl insulation U.l. rated: 300 volt service 

stranded 
Tinned 
Copper 

Conductor 

I 
Stranded 
Tinned 
Copper 

Conductor 

I 
Stranded 
Tinned 
Copper 

Conductor 

:o;;;:;;s 
I Stra~ded 

Tinned 
Vinyl Primary Copper 

Insulation Conductor 

U.L. STYLE 1006 105°C SERVICE 
U/L APPROVED APPLIANCE WIRING MATERIAL 
.008 P.V.C. plus nylon. Voltage not specified 

Nylon 

I 
Vinyl Primary 

Insulation 

I 
Stranded 
Tinned 
Copper 

Conductor 

SEE PAGE 3037 FOR CSA APPROVED WIRE 

Nom. Diam. Nom. Wt. 
Ga. of of Stranded Nom. Fin. Max. Resistance Per 

Gauge National No. of Strands Conductor Wire Oiam (de) at25°C 1000 Ft. 
(AWG) Catalog Number Strands (AWG) (Inches) (Inches) Ohms/l000 Ft. (Lbs.) 

24t N600·1936U *19 36 .024 .078 26.8 4.0 

22t N600-1934U *19 34 .030 .084 16.7 5.2 

20t N600-1932U *19 32 .038 .092 10.5 7.3 

18 N600-1930U *19 30 .048 .102 6.57 10.0 

16 N600-1929U 19 29 .057 .111 4.85 12:0 

14 N600-1927U 19 27 .071 .125 3.05 17.1 
12 N600-1925U 19 25 .090 .159 1.92 27.4 
10 N600-4927U 49 27 .111 .178 1.24 38.6 

Also approved by the Canadian stanoards Assn. for use as type TR-32 radiO Wiring. 
** Suitable for operation at + 105°C in air, or up to 80°C in oil. 

24 N300-1936N *19 36 .024 .062 26.8 

22 N300-1934N *19 34 .030 .068 16.7 

20 N300-1932N 19 32 .038 .077 10.5 

18 N300-1930N 19 30 .048 .087 6.57 

16 N300-1929N 19 29 .057 .097 4.85 

14 N300-1927N 19 27 .071 .112 3.05 

* Also available In 7 strand. t Available as Nabond 7 strand. 
.* Suitable for operation at + 105°C in air, or up to 800 C in all. 

Nom. Diam. 
Ga. of of Stranded Nom. Fin. Max. Resistanci 

Gauge National No. of Strands Conductor Wire Diam . (de) a125°C 
(AWG) Catalog Number Strands (AWG) (Inches) (Inches) Ohms/l000 Ft. 

24t N303-1936U *19 36 .024 .057 26.8 

22t N303-1934U *19 34 .030 .063 16.7 

20 N303-1932U *19 32 .038 .071 10.5 

18 N303-1930U *19 30 .048 .081 6.57 

16 N303-1929U 19 29 .057 .091 4.85 

3.25 

4.0 

6.0 

8.50 

10.75 

15.50 

Nom. Wt. 
Per 

1000 Ft. 
(Lbs.) 

2.75 

3.75 

5.50 

8.0 

10.0 

Also approved by the Canadian Standards Assn. (CSA) as type TR-64 radiO wlnng 
for 900 C service. 

28 N304-736U 7 36 .015 .039 69.0 1.0 

26 N304-734U 7 34 .019 .043 42.9 1.5 

24 N304-1936U *19 36 .024 .048 26.8 2.0 

22 N304-1934U *19 34 .030 .054 16.7 3.0 

20 N304-1932U *19 32 .038 .062 10.5 4.75 

18 N304-1930U *19 30 .048 .073 6.57 6.5 

16 N304-1929 19 29 .057 .082 4.85 9.0 

24 N305-1936N 19 36 .024 .048 26.8 2.25 

22 N305-1934N 19 34 .030 .054 16;7 3.25 

20 N305-1932N 19 32 .040 .062 10.5 4.75 

18 N305-1930N 19 30 .050 .073 6.57 7.0 

16 N305-1929N 19 29 .057 .082 4.85 9.0 

* Also available In 7 strand. t Available as Nabond 7 strand. 
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SEC. 6000 • WIREI CABLE I HARNESSES & ACCESSORIES 

8€ NATIONAL WIRE & CABLE CORPORATION 
136 SAN FERNANDO RD., LOS ANGELES, CALIF. 90031 • PHONE (213) 225·5611 • TWX: 910·321·4155 • FED. STOCK CODE H4·04569 

NAFOAM & NAFOll 

SINGLE CONDUCTOR SHIELDED 

AWG & 
Part Number Stranding 

510·516 28( 7x38) 

~·IE ~- 'Jii 510·328-1 22(19x34) 

510·328·2 

510·680 22(19x34) 

510·679 22(19x34) 

TWO CONDUCTOR SHIELD,ED 

510·010·1 22(19x34) 

~ 
S10·010·2 

510·010·3 

510·681 22(19x34) 

S10·686 22(19x34) 

510·362 22(19x34) 

~ 
510·683 22(19x34) 

S10·684 22(19x34) 

510·920 22(19x34) 

TRIAXIAL CABLES (Low Noise) 

510·685 22(19x34) 

SPECIAL SHIELDED DATA & INSTRUMENTATION CABLES 
Designed for Low Level or Low Capacitance Needs 
All feature extremely low dielectric leak'age both in insulation and outer sheath. 
Suitable for very long runs in tray or conduit (1000 ft. and up). 

Drain AWG Insulation 
& Stranding & Thickness 

- .086" NAFOAM 

- .042" NAFOAM 

22( 7x30) .032"lloly 

24( 7x32) .010" pvc 
.002" nylon 

- .042" NAFOAM 

22( 7x30) .025" NAFOAM 

22 (7x30) .018" NAFOAM 

22( 7x30) .010" pvc 
.002" nylon 

18(19x30) .042" NAFOAM 

20(19x32) .018" NAFOAM 

22( 7x30) .010" pvc 
.002" nylon 

.042" NAFOAM 

Jacket 
Thickness 

.015" pvc 

.020" pvc 

.016" pvc 

.015" pvc 

.020" pvc 

.020" poly 

.020" poly 

.020" poly 

.020" pvc 

.020" pvc 

.020" poly 

Inner: 
.020" poly 
Outer: 
.020" pvc 

Nom. Capacitance Working 
0.0. Shield % Coverage mmfdlft Voltage 

.242" TC Braid 90%· 12 3000 

.182" 90% Braid 20.7 1000 

100'% NAFOIL & Braid 20.7 1000 

.135" NAFOIL & Drain 30 3000 

.091" 100% NAFOIL & Drain 100 600 

.295" 90% Braid 10.6 W·W 1000 

100% NAFOIL + Braid 

NAFOIL only 

.210" 100% NAFOIL & Drain 15.w·W 600 

.178" 100% NAFOIL & Drain 20 600 

.166" ioO% NAFOIL & Drain 40W·W 600 

.297" 100% NAFOIL & Drain 10 1000 

.185" 100% NAFOIL & Drain 20 600 

.170" 100% NAFOIL & Drain 40W·W 600 

.253" NAFOIL 100% + Braid 20 600 
Inner & Outer 130 
(Suitable for 
Microvolt Signals) 

MULTI·CONDUCTOR DATA CABLES (Specify Polyethylene sheath if used for direct burial.! 

Surge 
Imped· 
ance Temp. 
Ohms of 

120 +180 

60 +180 

- +180 

25 +221 

120 +180 

84 +180 

63 +180 

52 +221 

- +180 

- +180 

50 +2~1 

60 +180 

All Shielded Pro Part Number No; of Subcables Sub cable Type Sheath Thickness Nom.O.D. Wt./M Ft. 

Low-Cost NW·12-362 12 510·362 .060" pvc .800" 320 
NW·19·362 19 510·362 .065" pvc ."960" 480 

Low Capacity Data Cable NW·12·010 12 S10-010·2 .125" Neoprene 1.50" 390 

Low Capacity Data Cables NW·12·328 12 510·328·2 .060" pvc .870" 270 
NW·19·328 19 510·328·2 .070" pvc 1.05" 420 

CODE: poly (polyethylene), PVC (polyvinYl chloride). • Not preferred for microvolt signals. 

ULTRA· FLEXIBLE WIRES National manufactures a series of extremely limp insulated lead wires for applica
tions requiring very long life in flexing service, minimum kinking and ultra·low bending 
torque. Temp. range: -40°C to +90°C. 

Breaking Pull Resistance, 
Part No. AWG Stranding Insulation Diameter Voltage LB. ohms/M' 
NF·2801 28 19 x 40 .010" -vinyl . 036" 600 . 4.3 69. 
NF·2601 26 66 x 44 .010" vinyl .042" 600. 7.0 42.9 
NF·2401 24 41 x 40 .010" vinyl . 047" 600. 11 . 26.8 
NF·220l 22 40 x 38 .015" vinyl .062" 600. 20. 16.7 
NF·2001 20 103 x 40 .010" vinyl . 062" 600. 27 . 10.5 
NF·180l 18 65 x 36 .045" rubber . 145" 5000. 44 . 6.57 
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~ NATIONAL WIRE & CABLE CORPORATION 
138 SAN FERNANDO RD .. LOS ANGELES, CALIF. 90031· PHONE (213)225·5611 • TWX: 910·321-4155 • FED. STOCK CODE H4-D4589 

MICRO· MINIATURE CABLES 
National Wire & Cable Corp. manufactures a complete line of MICRO· 
MINIATURE low·voltage instrument control cable. Available as cabled 
pairs or singles, with optional overall shield. . 

Conductors are stranded. tinned copper with .010" wall of vinyl 
primary insulation for use. up to 1050 C. per MIL·W·16878 Type B, 600 
volt working voltage. All are color coded using ten standard colors 
plus stripes on white per MIL·STD·681.* 

Conductors are planetary cabled and helically laid for optimum flexi· 
bility, with a barrier under shields. Shielded cables have a tinned 
copper braid of 85·90% coverage per MIL·C·7078, with braid angles 
below 400 for easy pushback. 

. Outer Jacket is flexible grey 1050 C. vinyl meeting MIL·I·631 Class F. 
All materials are self.extinguishing and fungus resistant. . 

STANDARD PUTUPS: 500 and 1000 ft. No·deposit reels. 

* Conductors are also UL Listed Style 1061. 

Insulation 

IN STOCK 
EXTRA FLEXIBLE 

TECHNICAL DATA (all cable5) 

Breakdown Voltage: Greater than 3000 volts AC RMS, 60 cps. 
Capacitance: Nominal capacitance from a wire to all else in 

a cable ranges from 25. to 45 pf/ft at 1. kc. 
depending on gauge and position. 

Insulation Leakage: 200. megohms/lOOO ft. min. @ 500. VDC from 
any conductor to all else in cable. 

Sheath Leakage: 10. megohms/lOOO ft. min. @ 500 VDC from 
shield or conductor group tlirough sheath to 
ground. 

Temperature Range: Suitable for continuous use from -40oC. to 
+1050 C . 

Bending All cables are suitable for flexing to a circle di· 
Characteristics: ameter of 6. cable diameter from + 105°C. to 

-20°C. Recommended flex diameter should be 
greater than 20 cable diameters for flexing at 
-400 C. 

MUL TI·CONDUCTOR STOCK CABLED SINGLES 

UNSHIELDED CABLES OVERALL SHIELDED CABLES 
PART NO. CONDo CONDo JKT. CABLE WEIGHT PART NO. CONDo CONDo JKT. CABLE WEIGHT 
NO. CONDo AWG 0.0. WALL 0.0. LB/M' NO. CONDo AWG 0.0. WALL 0.0. LB/M' 

NQ-428 J 4 28 .035 .025 .135 10 Lbs. NQ·428 SJ 4 28 .035 .025 .160 17 Lbs. 
NQ·728 J 7 28 • 035 .025 .160 13 Lbs. NQ·728 SJ 7 28 .035 .025 .185 21 Lbs • 
NQ·1228J 12 28 .035 .025 .200 20 Lbs. NQ·1228SJ 12 28 . 035 .025 .220 30 Lbs . 
NQ·1928J 19 28 .035 .025 .230 29 Lbs. NQ·1928SJ 19 28 .035 .025 .250 40 Lbs. 
NQ·2728J 27 28 .035 .025 . 265 34 Lbs • NQ·2728SJ 27 28 .035 . 025 .290 53 Lbs • 

MULTI·CONDUCTOR STOCK CABLED PAIRS t 
UNSHIELDED CABLES 

PART NO. CONDo CONDo JKT. CABLE WEIGHT 
NO. PAIRS AWG 0.0. WALL 0.0. LB/M' 

NQP·728 J 7 28 .035 . 025 .230 22 Lbs • 
NQP·1228J 12 28 .035 • 030 .275 40 Lbs • 
NQP·1928J 19 28 .035 . 035 .365 62 Lbs • 

t Pair Color COl\e Is the same as NatIOnal NWP·Serles Cable Color Code. 

UNDER· WATER CABLES 
Nation!!1 Wire & Cable Corp. manufactures a standard series of multi· 
conductor marine cables for under·water signal; control and power 
use. Cables a~e suitable for depths to 2500. ft. 

Stranded conductors have nylon-over·vinyl. insulation for 600. volt 
service; color·coded per M IL-5TD-681. 

Conductors are planetary cabled and helically laid with water·block· 
ing compound filling interstices between conductors. 

Jacket is tough black poly-ether·urethane compound. Highly abrasion 
resistant. Readily bonds to polyurethane molding compounds. 

PUTUPS: 500 and 1000 ft. No·deposit reels. Special lengths to order. 

PART 
NO. 

NQP·728 SJ 
NQP·1228SJ 
NQP·1928SJ 

Insulation 

OVERALL SHIELDED CABLES 
NO. 

PAIRS 

7 
12 
19 

CONDo CONDo JKT. 
AWG 0.0. WALL 

28 .035 .025 
28 .035 .030 
28 .035 .035 

IN STOCK 
DEEP-WATER 

MARINE CABLE 

CABLE 
0.0. 

• 255 
• 300 
. 390 

TECHNICAL DATA (all cables) 

WEIGHT 
LB/M' 
35 Lbs • 
57 Lbs • 
82 Lbs • 

Breakdown Voltage: Greater than 3000. volts AC, RMS, 60 cps. 
Insulation Leakage: 200. megohms/lOOO ft min. @ 500. volts DC, 

from any wire to all else in cable. 

Sheath Leakage: 10. megohms/lOOO. ft min. from conductor 
group through sheath to seawater. 

Temperature Range: From -55°C. to +900 C. use or storage. 
Bend Radius: Suitable for bending to a circle diameter of 8 

times cable diameter. 

PART NO. NO. COIlD. CONDo AWG JACKET THICK CABLE 0.0. DRY WT./M' WET WT'/M' BREAK STRENGTH 

NY·716J 7 16 .065 .395 103 Lbs. 43 Lbs. 450 Lbs. 
NY·1216J 12 16 .070 .495 164 Lbs. 74 lbs. 750 lbs. 
NY·1916J 19 16 .075 .585 238 lbs. 108 lbs. 1200 lbs. 
NY·2716J 27 16 .075 • 680 329 Lbs . 169 lbs. 1700 lbs. 
NY·712J 7 12 .070 .510 235 lbs: 145 lbs. 1100 lbs. 
NY·1212J 12 12 .075 .640 376 Llls. 226 Lbs. 1900 Lbs. 

ALL CABLES AVAILABLE WITH BRONZE MARINE ARMOR BRAID ON REQUEST. 

3038 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



,00 NATIONAL WIRE & CABLE CEORPORATlOBti'"ARNESSES & ACCESSORIES 
138 SAN FERNANDO RD., LOS ANGELES, CALIF. 90031· PHONE (213)225·5611 • TWX: 910·321·4155 • FED. STOCK CODE H4.CJ4589 

iN STOCK 

MIL-SPEC 

MUL TIPlE CONDUCTOR CONTROL CABLES 
U.L. LISTED 

National Wire & Cable Corporation manufactures a complete 
line of multiple conductor control cable. Conductors are 
stranded tinned copper with !i4" wall of vinyl primary insulation 
for use up to 105°C per MIL·W·16878 Type C.* Insulated for 
1000 volts working voltage. Color coded using 10 standard 
colors plus stripes on white per MIL-STD·68l. 
All conductors are planetary cabled and contra·helically laid for 
optimum flexibility, with a Mylar tape serve over cable bundle. 
Shielded cables have a tinned copper braid overall, of 85·90% 
coverage per MIL·C·7078, and braid angles below 40 for easy 
pushback. 

The outer jacket is black abrasion·resistant 105°C vinyl meet· 
ing MIL·I·631 Class F. All materials are self·extinguishing and 
fungus resistant. All cables are U. L. LISTED STYLE 2343; rated 
80°C. (Higher temp. ratings apply to any non-U.L. service.) Specify 
polyurethane sheath for extreme rough usage or low·temp. service. 

STANDARD PUTUPS: 100 ft, 500 ft or 1000 ft. No·deposit reels . 
• Insulated wires also meet U.L. style 1007 and eSA type TR·64. 
t Denotes U.L. Style 2344. 

TECHNICAL DATA (all cables) 
Insulation 
Breakdown Voltage: Greater than 8000 volts AC RMS, 60 cps. 
Capacitance: 

Insulation 
Leakage Res.: 

Sheath 
Leakage Res.: . 

Nominal capacitance from a wire to all else in 
the cable ranges from 40 to 65 mmfd per ft., 
@ 1000 cps; dependent on gauge and position. 
200. megohms/WOO ft. min. at 500 VDC from 
any conductor to all else in cable. 

10. megohms/1000 ft. min. at 500 VDC from 
overall shield through sheath to outside world. 

Usable Temp. Range: Suitable for continuous use from +105°C to 
-55°C. 

Cold Bending 
Capability: 

All cables are suitable for flexing to a circle 
diam. of approx. 6 cable diameters from +1050 C 
to -20°C; Recommended flex diameter should 
be greater than 20 cable diam. for flexing at 
-40°C., or for continuous flexing service to 
-55°C, specify polyurethane sheath, 'in lieu of 
vinyl sheath. 

MULTI-CONDUCTOR STOCK CABLES Conductor sizes 22, 20, 1B, 16, ·14 & 12 gauge. 22 AWG is 7 strand. All others 19 strand. 

UNSHIELDED OVERALL SHIELDED 
PART NO. CONDo lKT. CABLE WEIGHT PAR'!" NO. COND T.C. lKT. CABLE WEIGHT 

NO. CONDo AWG THICK 0.0. PER M' NO. COND AWG SHIELD THICK 0.0. PER M' . 

NW·722 J 7 22 .0.60. .315 40. Lbs. NW·722 SJ 7 22 No. 36 • 0.60. .340. 55 Lbs • 
NW·1222J 12 22 .0.60. .385 70. Lbs. NW·1222SJ 12 22 No. 34 .DSD .410. 90. Lbs. 
NW·1922J 19 22 .DSD .440. lID Lbs. NW·1922SJ 19 22 No. 34 .0.60. .465 145 Lbs. 
NW·2722J 27 22 .DSD .510. ISO. Lbs. NW·2722SJ 27 22 No. 34 .DSD .535 20.0. Lbs. 
NW·3722J 37 22 .DSD .565 20.0. Lbs. NW·3722SJ 37 22 No. 34 .DSD . 590. 245 Lbs • 
NW·4822J 48 o 22 .DSD .635 245 Lbs. NW-4822SJ 48 22 No. 34 .DSD . 6SD 30.0. Lbs • 
NW·SD22J So. 22 .DSD . 695 30.0. Lbs . NW·6D22SJ So. 22 No. 34 .DSD . 720. 355 Lbs • 
NW·7222J 72 22 .DSD .755 3SD Lbs. NW·7222SJ 72 22 No. 34 .DSD .780. 425 Lbs. 
NW·8822J 88 22 .0.60. .820. 425 Lbs. NIV·8822SJ 88 22 No. 34 .0.80. .895t 50.0. Lbs. 
NW·I0222J 102 22 .080 .92Dt 485 Lbs. NW·10222SJ 10.2 22 No. 34 .080. .945t 5SD Lbs. 

NW·720 J 7 20. • 0.60. .340. 50. Lbs. NW·720 SJ 7 20 No. 34 .DSD .365 68 Lbs • 
NW·122DJ 12 20. . 0.60. .420. IDS Lbs. NW·122DSJ 12 20 No. 34 .060 .445 125 Lbs • 
NW·192DJ 19 20 .0.60. .485 160 Lbs . NW·192DSJ 19 20 No. 34 .OSD .510. 195 Lbs. 
NW·2720J 27 20. .0.60 • 565 210 Lbs • NW·2720SJ 27 20. No. 34 .DSO .590 250 Lbs. 
NW·3720J 37 20. .OSO .630. 280 Lbs. NW·3720SJ 37 20. No. 34 .0.60 .655 325 Lbs. 
NW·482DJ 48 20. .0.60. .710 3SD Lbs. NW·482DSJ 48 20. No. 34 .DSD .735 415 Lbs. 
NW·6D2DJ 60. 20. .0.60. .775 435 Lbs. NW·6D2DSJ 60 20. No. 34 .0.60. . 80.0. 50.0. Lbs • 
NW·7220J 72 20. .0.80. .885t 485 Lbs. NW·722DSJ 72 20. No. 34 .0.80. .91Dt 555 Lbs. 
NW·8820J 88 20. .0.80. .96Dt 580. Lbs. NW·882DSJ 88 20. No. 34 .080. 1.035t 660. Lbs. 
N,W·10220J 102 20. .0.80 l.D3Dt 670 Lbs. NW·I0220SJ 10.2 20 No. 34 .080 1.055t 750 Lbs. 

NW·718 J 7 18 .060. .370 75 Lbs. NW·718 SJ 7 18 No. 34 .0.60. .395 95 Lbs. 
NW·1218J 12 18 .060 .460 135 Lbs. NW·1218SJ 12 18 No. 34 .060 .485 170 Lbs. 
NW·1918J 19 18 .0.60 .535 225 Lbs. NW·1918SJ 19 18 No. 34 .DSD .5S0 265 Lbs. 
NW·2718J 27 18 .060 .625 30.0. Lbs. NW·2718SJ 27 18 No. 34 .060 . 650 350 Lbs • 
NW·3718J 37 18 .060 .700 390 Lbs. NW·3718SJ 37 18 No. 34 .060. , .725 445 Lbs. 
NW·4818J 48 18 .060 .790 510 Lbs . NW·4818SJ 48 18 No. 34 .0.60. . 815 575 Lbs • 
NW·S0l8J So. 18 .080 . 905t SOD Lbs . NW·6DI8SJ SO 18 No. 34 .080 .930t 680 Lbs. 
NW·7218J 72 18 .080 . 985t 720 Lbs . NW·72I8SJ 72 18 No. 34 .080 1.0l0t 820 Lbs. 

NW·71S J 7 IS .OSO .395 95 Lbs. NW·71S SJ 7 IS No:34 . 060 .420 125 Lbs • 
NW·1216J 12 IS .060 .495 155 Lbs. NW·121SSJ 12 16 No. 34 . 0.60 .520 195 Lbs . 
NW·191SJ 19 IS .OSO .575 230 Lbs. NW·191SSJ 19 IS No. 34 .0.60. .SDD 275 Lbs. 
NW·2716J 27 16 .060. .615 320. Lbs. NW·2716SJ 27 16 No. 34 . 060. ,640. 375 Lbs . 
NW·3716J 37 16 .060 .755 430. Lbs. NW·3716SJ 37 16 No. 34 .0.60. .780. 50.0. Lbs. 
NW·4816J 48 16 .0.80 .895t 625 Lbs. NW-4816SJ 48 16 No. 34 .080 .92Dt 70.0. Lbs. 
NW·6016J 60 16 .0.80. .975t 750 Lbs. NW·6DI6SJ 60 16 No,34 .080 l.DDOt 830. Lbs. 

NW·714 J 7 14 .060 .435 150 Lbs. NW·714 SJ 7 14 No. 34 .060 .465 180 Lbs . 
NW·1214J 12 14 .060 .555 240 Lbs. NW·1214SJ 12 14 No. 34 .0.60 . 580 280. Lbs • 
NW·1914J 19 14 .0.60. .645 370 Lbs; NW·1914SJ 19 14 No. 34 .060. . S7D 420 Lbs . 
NW·2714J 27 14 .060. .760. 515 Lbs. NW·27I4SJ 27 14 No. 34 .060. .785 . 575 Lbs • 

NW·512 J 5 12 .060 .460 175 Lbs. NW·512 SJ 5 12 No. 34 .0.60. • 485 210 Lbs • 
NW·712 J ' 7 12 .060. . 500. 225 Lbs . NW·712 SJ 7 12 No. 34 .0.60. . 525 265 Lbs • 
NW·1212J 12 12 .0.60 .680. 375 Lbs. NW·1212SJ 12 12 No. 34 .060 .70.5 430. Lbs • 
NW·1912J 19 12 .0.60 .745 560 Lbs. NW-,1912SJ 19 12 No. 34 .060. . 770 625 Lbs • 
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IN STOCK 

MIL-SPEC 

U.L. LISTED 

MULTIPLE PAIR SIGNAL & CONTROL CABLES IN STOCK 
MIL·SPEC 

Identical to National's NW·Series Cables except offered as twisted 
pairs. . 

National Wire & Cable Corporation manufactures a complete line 
of multiple"pair control cables. Conductors are of tinned copper 
strand with J,(/' vinyl primary insulation for use up to 105' C per 

. MILW·16878D Type C. Insulated for 1000 volts working voltage. 
Conductors are color coded using 10 standard basic colors, plus 
spiral tracers on white per table below. 
All pairs are planetary cabled and contra·helically laid with a 
Mylar tape serve over the cable bundle. The overall jacket is a 
105'C black vinyl plastic per MIL·I·631; or may be Neoprene to 
MIL·R·6855 Class 2 Grade 60 specification. (Neoprene at added 
cost). . 

SHIELDED CABLES 
National Multiple Conductor SHIELDED CABLES are to the same 
specifications as ;:tbQve with addition of tinned copper braided 
shield over cable complex with 85·~0% coverage to MIL·C: 
7078A. STANDARD PUT·UPS: 500 ft. and 1000 ft.No·deposit reels. 

MULTIPLE PAIR STOCK CABLES 
UNSHIELDED OVERALL 

PART NO.OF CONO. IKT. 
NO. PAIRS GA. THICK 0.0. WEIGHT 

NWP·722 J 7 22 .045 .470 90 Lbs. 
NWP·1222J 12 22 .050 . 600 ISO Lbs . 
NWP·1922J 19 22 .050 .700 200 Lbs . 
NWP·2722J 27 22 .055 . 830 280 Lbs . 
NWp·3722J 37 22 .060 . 960 370 Lbs . 
NWP-4822J 48 22 . 060 1.080 470 Lbs. 
NWP·6022J 60 22 .060 1.200 560 Lbs. 
NWP·720 J 7 20 .050 . 520 I 120 Lbs . 
NWP.1220J 12 20 .050 .660 200 Lbs. 
NWp·1920J 19 20 .050 . 800 290 Lbs . 
NWp·2720J 27 20 .060 . 960 ' 420 Lbs . 
NWP·3720J 37 20 .060 1.100 500 Lbs. 
NWp·4820J 48 20 .060 1.240 620 Lbs. 
NWP·6020i 60 20 .060 1.380 750 Lbs. 
NWP·718 J 7 18 . 050 .580 ISO Lbs . 
NWP·1218J 12 18 . 050 740 29q Los . 
NWP·1918J 19 18 . 060 .920 400 Lbs . 
NWp·271SJ 27 18 .060 l:~~~ 560 Lbs. 
NWP·3718J 37 18 . 060 750 Lbs . 
NWP·4818J 48 18 . 060 1.400 900 Lbs . 
NWP·716 J 7 16 .050 . 640 180Lbs . 
NWP·1216J 12 16 .060 . 840 300 Lbs . 
NWp·1916J 19 16 .060 1.020 430 Lbs. 
NWp·2716J 27 16 .Q60 1.200 720 Lbs. 
NWP}716J 37 16 .060 ·I.J§O 1000 Lbs. 

TECHNICAL DATA (all cables) 
Insulation 
Breakdown Voltage: 

Capaci~ance: 

Insulation 
Leakage Res.: 

Sheath 
Leakage Res.: 

Usable Temp. Range: 

Cold Bending 
J:apability: 

Greater than 8.000 volts AC RMS, 60 cps. 

Nominal capacitance wire to wire for a pair 
ranges from 27. to 40. mmfd/ft. Capacitance 
from both wires tied together measured to all 
else in common ranges from 35. to 60. !TImfd/ft. 
dependent on gauge and position. Overall shiell! 
has ~egligible effect on W·W capacitance. 

200. megohmsllOOO ft. min. at 500 VPC from 
any conductor to all else in cable. . 

10. megohms /1000 ft. min. at 500 VDC from 
overall shield through sheath to outside world. 

Suitable for continuous use from +105'C to 
-55'C. 

All' cables are suitable for flexing to a circle 
diam. of approx. 6 cable diameters from + 105'C 
to -20'C; Recommended flex diameter should 
be greater than 20 cable diam. for flexing at 
-40°C., or for continuous flexing service to' 
- 55'C, specify our neoprene sheath, in lieu of 
plastic sheath. 

MULTIPLE PAIR STOCK CABLES 
'OVERAlL SHHLDED 

PART NO. OF CONDo IKT, 
NO. PAIRS GA. THICK 0.0. I WEIGHT 

NWP·722 SJ 7 22 .045 .495 135 Lbs. 
NWp·1222SJ 12 22 .050 . 630 206 Lbs . 
NWp·1922SJ 19 22 .050 .730 260 Lbs 
NWP·2722SJ 27 22 .055 .860 358 Lbs 

. NWP·3722SJ 37 22 .060 .990 460 Lbs 
NWP-4822SJ 48 22 .060 1.110 570 Lbs . 
NWp·6022SJ 60 22 .060 1.230 I 675 Lbs. 
NWP·720 SJ 7 20 .050 . 550 170 Lbs . 
NWP·1220SJ 12 20 . U50 .690 260 Lbs . 
NWP·1920SJ 19 20 .050 .830 355 Lbs. 
NWp·2720SJ 27 20 .060 .990 SID Lbs 
NWP·3720SJ 37 20 .060 1.130 603 Lbs. 
NWP-4820SJ 48 20 .060 1.270 735 Lbs. 
NWP·6020SJ 60 20 .060 1.410 880 Lbs. 
NWp·718 SJ 7 18 .050 . 610 205 lbs . 
NWp·1218SJ 12 18 .050 .770 360 L~s . 
NWP·1918SJ 19 18 .060 . 950 487 Lbs . 
NWp.·2718SJ 27 18 .060 I.ll0 660 lbs. 
NI'IP·3718SJ 37 IS .060 1.270 865 Lbs 
NWP-4818Sj 48 18 .060 1.430 1030 Lbs. 
NWP·716 SJ 7 16 .050 .67Q 240 Lbs. 
NWp·1216SJ 12 16 .060 .870 377 Lbs, 
NWp·1916SJ 19 16 .060 1.050 520 Lbs. 
NWp·2716SJ 27 16 .06p 1.230 830 Lbs. 
NWp·371fjSJ 37 16 .060 1.410 1330 Lbs. 

COLOR CODING l,JSED ON TWISTED PAIRS 
I PA I: PAIR COLORS PI ~ PAIR CDLORS PR :: PAIR COLORS PR :: PAIR COLORS PA :;'" PAIR COLORS PA :: PAIR COLORS 

1. WHITE WITH BLACK 11. BLACK WITH RED 21. BROWN WITH GREEN 31. ORANGE WITH YELLOW 41. GREEN WITH VIOlET 51 WHT/BLK WITH GREEN 
2. WHITE \'11TH BROWN 12. BLACK WITH ORANGE 22. BROWN WITH ~LUE 32 ORANGE WITH GREEN 42. GREEN WITH GRAY 52. WHT IBLK WITH BLUE 
3. WHITE WITH RED 13. BLACK WITH YEllOW 23. BROWN WITH VIOLET 33 ORANGE WITH BLUE 4 •. BLUE WITH VIOLET 53 WHT IBLK WITH VIOLET 
4. WHITE WITH ORANGE 14. BLACK WITH GREEN 24. BROWN WITH GRAY 34. ORANGE WITH VIOlET 44. BLUE WITH GREY 54. WHT IBLK WITH GRAY 
5. WHITE WITH YEllOW 15. BLACK WITH BLUE 25. RED WITH ORANGE 35. ORANGE WITH GRAY 45. VIOlET WITH GRAY 55. WHT IBRN WITH BLACK 
6. WHITE WITH GREEN 16. BLACK WITH VIOLET 26 BED WITH YELLOW 36 YELLOW WITH GREEN 46. WHT IBLK WITH BLACK 56. WHT IBRN WITH BROWN 
7. WHITE WITH BLUE 17. BLACK WITH GRAY 27. ~ED WITH GRl'EN 37. YElLOW WITH BLUE 47. WHT IBLK WITH BROWN 57. WHT IBRN WITH RED 
B. WHITE WITH VIOLET 18 BROWN WITH RED 28. ED WITH BLUE 38. YELLOW WITH VIOlET 48 WHT IBLK Wl.tH RED 58. WHT IIlRN WITH ORANGE 
9. WHITE WITH GRAY 19 BROWN WITH ORANGE 29. RED WITH VIOLET 39 YELLOW WITH GRAY 4Q WHT/BLK WITH ORANGE 59 WHT IBRN WITH YEllOW 

10. BLACK WITH BROWN 20. BROWN WITH YElLOW 30. RED WITH GRAY 40. GREEN WITH BLUE 50. WHT IBLK WITH YELLOW 60. WHT IBRN WITH G~EEN 
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SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

~ NATIONAL WIRE & CABLE CORPORATION 

IN STOCK 
U.L. APPROVED COMPUTER GRADE 

MINIATURE SIGNAL & CONTROL CABLES 

eem/1971 

National Wire & Cable Corp. manufactures a complete line of 
MINIATURE low voltage signal and control cable. Available as 
cabled pairs or cabled singles. with optional overall shield. Con
ductors are stranded tinned copper with .010" wall of vinyl pri
mary insulation for use up to 105°C_ per MIL-W-16878 Type B. 
Insulated for 600 volts working voltage_ (Also meets U_L. AWM 
Type 1061; 300 volt, 80°C.) All are coded using 10 standard col
ors plus stripes on white per MIL-STD-68l. 
All conductors are planetary cabled and contra-helically laid for 
optimum flexibility, with a Mylar tape barrier under shields. 
Shielded cables have a tinned copper braid overall, of 85-90% 
coverage per MIL-C-7078; and braid angles below 40° for easy 
push back_ 
The outer jacket is black abrasion-resistant 105°C_ vinyl meeting 
MIL-I-631 Type F_ All materials are self-extinguishing and fungus 
resistant All items are U_L. APPROVED STYLE 2343 COMPUTER 
CABLE; rated 80°C. (Higher temp_ ratings apply for any non-U_L. 
service_) . 
Standard Putups: 500 & 1000 fl. No-deposit reels. 
t Denotes U_L. Style 2344_ 

TECHNICAL' DATA (all cables) 
Insulation 
Breakdown Voltage: 

Capacitance: 

Insulation Leakage: 

Sheath Leakage: 

Temperature Range: 

Bending 
Characteristics: 

Impedance: 
(24. AWG pairs) 

Greater th~n 5000 volts AC RMS, 60 cps. 

Nominal capacitance from a wire to all else in a 
cable ranges from 45. to 70. pf/tt at 1. kc, de
pending on gauge and position. 

200. megahmsllOOO ft. min. @ SOD. VDC from 
any conductor to all else in cable. 

10. megohms/lOOO ft. min. @ 500 VDC from 
shield or conductor group through sheath to 
ground. 

Suitable for continuous use from -40"C. to 
+10S"C. (U.L. Service limited to +80"C.) 

All cables are suitable for flexing to a circle di
ameter of 6. cable diameters from +105°C. to 
_20°C. Recommended flex diameter should be 
greater than 20 cable diameters for flexing at 
_40°C. 

Balanced: 87. ohms ±5% 
Unbalanced: 52. ohms ±5% 

MULTI-CONDUCTOR STOCK CABLED SINGLES Cond: 22. 24 a,. 7 s',and: 20 AWG Is 19 s.rand 

UNSHIELDED CABLES OVERALL SHIELDED CABLES 
PART NO. CONO. CONO_ IKT_ CABLE m~,T PART NO • CONO. , CONO. IKT_ SHLO; . CABLE WEIGHT 
NO. CONDo AWG 0_0. WALL D.O. NO. I COND.1 AWe . 0.0; WALL Awe 0.0. LBIM' 

NX-524 J 5 24 .045 .062 _220 32 Lbs. NX-524 SJ 5 24 .045 .062 36 .245 44 Lbs. 
NX-724 J 7 24 .045 _062 _250 40 Lbs. NX-724 SJ 7 24 .045 _062 36 .275 55 Lbs_ 
NX-1224J 12 24 .045 .062 _300 53 Lbs. NX-1224SJ 12 24 .045 .062 36 _325 68 Lbs. 
NX-1524J 15 24 .045 . 062 .330 65 Lbs. NX-1524SJ 15 24 .045 062 36 _350 80 Lbs . 
NX-1924J 19 24 .045 .062 _340 73 Lbs. NX-1924SJ 19 24 045 .062 36 .365 88 Lbs. 
flX-2724J 27 24 .045 .062 .390 3S Lbs. m:-2724SJ 27 24 .045 .062 36 ,415 102 Lbs. 
NX-3724J 37 24 .045 .062 .420 120 Lbs_ NX-3724SJ . 37 24 _045 .062 36 ·.445 140 Lbs_ 
NX-4824J 48 24 .045 .062 .470 142 Lbs. NX-4824SJ 48 24 .045 .062 36 .495 172 Lbs_ 
NX-6024J • 60 24 . 045 .062 _510 170 Lbs. NX-6024SJ 60 24 .045 _062 36 .535 205lbs . 
NX-522 J 5 22 . 050 .062 .200 40 lbs_ NX-522 SJ 5 22 .050 .062 36 .285 50 lbs . 
NX-722 J 7 22 _050 .062 _270 48 lbs_ NX-722 SJ 7 22 .050 .062 36 .295 58 lbs. 
NX-1222J 12 22 . 050 .062 .330 72lbs_ NX-1222SJ 12 22 _050 .062 36 _355 87 lbs . 
NX-1522J 15 22 .050 _062 .350 85 lbs. NX-1522SJ 15 22 .050 .062 36 .380 10llbs_ 
NX-1922J 19 22 .050 .062 _370 96 Lbs_ NX-1922SJ 19 22 .050 .062 36 .395 l111bs_ 
NX-2722J 27 22 I .050 .062 .430 130 lbs_ NX-2722SJ 27 22 _050 _062 36 .455 150 lbs. 
NX-3722J 37 22 .050 .062 .480 163lbs_ NX-3722SJ 37 22 .050 .062 34 .510 193 lbs_ 
NX-4822J 48 22 .050 _062 _530 210 lbs. NX-4822SJ 4& 22 .050 .062 34 .560 245lbs_ 
NX-6022J 60 22 .050 _062 _570 255lbs_ NX-6022SJ 60 22 .050 _062 34 _600 295 lbs_ 
NX-520 J 5 20 .057 I .062 .275 49 lbs. NX-520 SJ 5 20 .057 .062 36 .300 59lbs. 
NX-720 J 7 20 .057 .062 .290 59lbs. NX-720 SJ 7 20 _057 .062 36 .315 69lbs_ 
NX-1220J 12 20 .057 _ 062 .360 90 lbs _ NX-1220SJ 12 20 _057 .062 36 .385 105 lbs_ 
NX-1520J 15 20 : _057 _062 .390 110 Lbs. NX-1520SJ 15 20 .057 .062 36 .415 137 lbs. 
NX-1920J 19 20 ! . 057 .062 .410 128 lbs. NX-1920SJ 19 20 .057 .062 36 .435 158 lbs . 
NX-2720J 27 20 _057 .062 .490 166lbs. NX-2720SJ 27 20 _057 .062 36 .515 196 Lbs_ 
NX-3720J 37 20 _057 .062 .520 220 lbs. NX-3720SJ 37 20 .057 .062 34 .550 255lbs_ 
NX-4820J 48 20 _057 _062 .580 275lbs. NX-4820SJ 48 20 .057 .062 34 _610 320 lbs_ 
NX-6020J 60 20 _057 .062 _640 335lbs. NX-6020SJ 60 20 .057 .062 34 .670 385 lbs_ 

MULTI-CONDUCTOR STOCK CABLED PAIRS* 

UNSHIELDED CABLES OVERALL SHIELDED CABLES 
PART NO_ CONO. CONDo JKT. CABLE m'i.\',T 

PART NO_ CONDo CONDo JKT. T.C~ CABLE WEIGHT 
NO_ PAIRS AWe 0_0_ WALL 0.0. NO_ PAIRS· AWG 0.0_ WALL SHIELD ' 0_0. . LB/M' 

NXP-524 J 5 24 _045 .062 .330 52 ~bs. NXP-524 SJ 5 24 .045 .062 No. 36 .355 -iltEs." 
NXP-724 J 7 24 .045 .062 .350 60 lbs. NXP-724 SJ 7 24 I .045 _062 No_ 36 .375 75lbs_ 
NXP-1224J 12 24 .045 .062 .435 90 lbs. .NXP-1224SJ 12 24 .045 .062 No_ 36 .460 1I5lbs_ 
NXP-1524J 15 24 .045 .062 .485 110 lbs. NXP-1524SJ 15 24 _045 .062 No. 36 .510 140 lbs_ 
NXP-1924J 19 24 .045 .062 .505 126lbs. NXP-1924SJ 19 24 .045 .062 No_ 36 _530 16llbs. 
NXP-2724J 27 24 .045 .062 .590 167 lbs. NXP-2724SJ 27 24 .045 .062 No. 34 .620 211lbs. 
NXP-3724J 37 24 .045 .062 .660 216lbs_ NXP-3724SJ 37 24 

! 
.045 .062 No. 34 .690 ; 266lbs. 

NXP-4824J 48 24 .045 .062 .745 270 Lbs. NXP-4824SJ 48 24 .045 _062 No. 34 . .775 330 lbs. 
NXP-6024J 60 24 .045 .062 .815 I 325 lbs. NXP-6024SJ' 60 24 .045 .062 No_ 34 _845 390 lbs. 
NXP-522 J 5 22 _050 _062 _365 56lbs_ NXP-522 SJ 5 22 .050 .062 No_ 36 _390 77 lbs_ 
NXP-722 J 7 22 .050 .062 _390 82lbs_ NXP-722 SJ 7 22 .050 _062 No. 36 .415 100 lbs • 
NXP-1222J 12 22. .050 .062 .470 120 lbs. NXP-1222SJ 12 22 .050 .062 No. 36 .495 ISO lbs . 
NXP-1522J IS 22 .050 _062 ' _ 545 145lbs _ NXP-1522SJ 15 22 .050 .062 No. 34 .575 185lbs_ 
NXP-1922J 19 22 .050 .062 _550 170 lbs_ NXP-1922SJ 19 22 .050 .062 No_ 34 _580 210 lbs. 
NXP-2722J 27 22 .050 .062 .670 230 lbs_ NXP-2722SJ 27 22 .050 .062 No_ 34 .600 280 lbs_ 
NXP-3722J 37 22 .050 .062 .750 300 Lbs_ NXP-3722SJ 37 22 .050 .U62 No. 34 .780 357lbs., 
NXP-4822J 48 22 _050 _080 _850 375 lbs; NXP-4822SJ' 48 22 .050 .080 No. 34 P80 445lbs_ 
NXP-6022J' 60 22 .050 _080 _930 460 lbs. NXP-6022SJ' 60 22 .050 .080 No_34 _960 535 Lbs_ 
NXP-520 J 5 20 .057 _062 _395 82lbs. NXP-520 SJ 5 20 .057 .062 No. 36 .420 102lbs. 
NXP-720 J 7 20 .057 _062 .440 108 lbs. NXP-720 SJ 7 20 .057 .062 No_36 .465 123lbs. 
NXP-1220J 12 20 .057 ._062 .540 163lbs. NXP-1220SJ 12 20 .057 .062 No_ 34 .570 203 lbs_ 
NXP-1520J 15 20 .057 _062 .600 1961bs_ NXP-1520SJ 15 20 .057 .062 No_ 34 ' .630 241 Lbs_ 
NXP-1920J 19 20 .057 .062 1 .630 235 lbs_ NXP-192OSJ 19 20 .057 _062 No. 34 .. 660 280 lbs. 
NXP-2720J 27 20 .057 .062 .745 320 lbs . NXP-2720SJ ~~ I 

20 .. 057 .062 No. 34 . .775 380 lbs. 
NXP-3720J 37 20 _057 _062 t .820 420 lbs. NXP-3720SJ' 20 .057 _080 No_ 34 ,t .850 490 lbs. 
NXP-4820J 48 20 .057 _080 .950 530 lbs_ NXP-4820SJ* 48 20 _057 .080 No. 34 1980 605lbs_ 
NXP-6020J' 60 20 .057 .080 1.040 650 lbs . NXP-6020SJ* 60 20 .057 .080 No_ 34 ; _070 _ 735 lbs. . Pair Color Code,s the same as National NWP-Senes Cable Coding. 

See YELLOW SECTION for Local Offices, Phones 3041 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

2€ NATIONAL WIRE & CABLE CORPORATION 

MILITARY & U.L. GRADE RFI SHIELDED PAIR CABLES 
MEETS U.L. STYLE 2343 OR 2344 FOR COMPUTER USE. 

SHIELDED PAIR CABLES SIGNAL & CONTROL CABLES 

National Wire & Cable Corp., manufactures a complete line of flexible multi·pair 
cables In which each pair Is Individually twisted, shielded and plastie·jacketed. 

Provides a minimum of crosstalk between signal channels, plus complete isola· 
tlon between ,shields. Excellent for analog signals. All Jackets moisture·proof. 
S'uitable for use in duct, conduit, aerial or burial Installations. 

Conductors are stranded tinned copper with .010/1 vinyl primary insulation, plus 
.004/1 nylon Insulation over the vinyl per MIL·W·16878 Type B. Insulation for 
600 volts working rating at 105°C. Color coded: White and black (all can· 
ductors are 19 strand.) 
Shielding is tinned copper braid with 90% minimum' coverage per MIL·C·7078, 
and shield angle below 40 degrees for easy push·back. 

Jackets over shields are extruded 105°C white polyvinyl chloride plastic per 
MIL·I·631, Class F; Color coded with stripes per MIL·STD·681, starting wlth:9. 
All pairs 'are planetary cabled and contra·helically laid with a mylar tape 
serve over the cable bundle. The overall sheath Is abrasion·resistant black 
105°C vinyl thermoplastic per MIL·I·631, Class F. ' 
Optional overall shielding of cabled bundle is 90% minimum coverage of tinned 
copper braid applied per MIL.C·7078 over the tape serve under sheath. 

TECHNICAL DATA .~>(. 

Insulation Breakdown Voltage. Greater than 5000 volts RMS, 60 hz. 
Capacitance. (mmfd/ft.) AWG Wlre·Wlre Wire-Shield 

22 37 ' . 64 
20 44 77 
16 55 96 

Insulation Leakage Resistance. 200 Megohms/1000 ft. min. at 500 vec from any 
conductor to all else In cable. 

Sheath Leakage Resistance. 10 Megohms/100D. ft. min. at 500 VDC from overall 
shield through sheath to saline bath af250C .. 

Usable Temperature Range. Suitable for continuous use from + 105°C to -55°C 
when stationary. Flexing service: + 1.0~oC to -25°C. 

Cold Bending Capability. All cables are suitable for bending to a circle diameter 
of 8 cable diameters from + 105°C to ..,.200C. Recommended flex diameter 
should be greater than 20 cable diameters at -40°C, 

Crosstalk. Common·mode, adjacent, pairs: Worst case, -50 db @ 1 mhz; falling 
to -100 db"below 100 khz. (Ref. MIL·C·23437 for test met~od.) For 100 ft. 
test length. ' ' ' 

STANDARD CONSTRUCTIONs' 
ST~NDARD PUT·UPS: 500 & 1000 FT. ON NO·DEPOSIT REELS. 

WITHOUT OVERALL SHIELD WITH OVERALL SHIELD 

Part No. No. Pairs Cond.4WG JacketThick. Cable 0.0. Weight Per M' Part No. No. Pairs Cond.AWG Jacket Thick. Cable 0.0. WelghlPer M' 
NTP·722J 7 22 .062 .625 260 Lbs. NTP·722SJ 7 22 .062 .650 310 Lbs. 
NTp·1222J 12 22 .070 .820 435 Lbs. NTP·1222SJ 12 22 .07p .845 500 Lbs. 
NTP·1922J 19 22 .080 . 980 660 Lbs. NTP·i922SJ 19 22 .075 1.005 700 Lbs • 
NTP·2722J 27 22 • 080 1.115 910 Lbs . NTP·2722SJ 27 22 .080 1.120 1,000 Lbs. 
NtP..3722J 37 22 .085 1.130 1,200 Lbs. NTP·3722SJ 37 22 .085 1.355 1,290 Lbs., 
NTP·4822J 48 22 .090 1.520 1,570 Lbs. NTP·4822SJ 48 22 .01lD 1.545 1,700 Lbs. 
NTP·720J 7 20 .070 .685 ~OO Lbs. NTP·720SJ 7 20 .070 .710 355 ~~s. 
NTP·1220J 12 20 .080 .,890 500 Lbs. NTP·1220SJ 12 20 .080 .920 570 Lbs. 
NTP·1920J 19 20 .080 1.065 755 Lbs. NTP·1920SJ 19 20 .080 1.090 840 Lbs. 
NTP·2720J 27 20 .085 1.270 1,055 Lbs. NTP·2720SJ 27 20 .085 1.295 1,155 Lbs. 
NTp·3720J 37 20 .090 1.445 1,400 Lbs. NTp·3720SJ 37 20 .090 1.470 1,500 Lbs. 
NTP·716J 7 16 .075 • 845 430 Lbs . NTP·716SJ 7 16 . 080 .870 500 Lbs • 
NTp·1216J 12 16 .080 1.105 7\10 lbs. NTP·1216SJ 12 16 • !l80 1.130 795 L~s • 
NTP·1916J 19 16 .085 1.325 1,075 Lbs. NTP·1916SJ 19 16 .085 1.350 1,185 Lbs. 

MIL·SPEC FOR ROUGH USAGE & 
EXTREME ENVIRONMENTS 

TEFLON® -INSULATED CABLES SIGNAL & CONTROL CABLES 

N~tional Wire & Cable Corp., manfactures a standard line of TEFLON®·INSULATED 
multi·conductor signal and control cables designed for extreme environments 
and rough usage. 
Construction is widely used in aerospace and industrial applications requiring a 
n~ar·~ltim~te 'in cable phY3icai and electrical perforl11anceplus high reliability. 
Contluctors are stranded silver·plated copper, insulaNi'd with .01a" of extruded 
HE Teflon®; rated at 600 volts working from ':"65°C to +2600C per MIL· 
W·16878 Type E. Conductors are color coded using 10 standard colors plus 
spiral stripes on white 'per MIL·STD·681. (All conductors are 19 strand.) 
AlI"conductors are planetary cabled arid contra·helically laid for optimum f1exi· 
bllity, with a Mylar 'tape wrap over the cabled b4ndle. The outer sheath is 
abrasion·resistant black Neoprene p'er MIL·S·6855, Class 2, Grade 60. 
Optional overall shield is a 90% coverage tinned copper braid over the tape wrap 
per 1\'111·1;·7078. ' 
STANDARD PUT·UPS: 250 FT. L~NGTHS ON NO·DEPOSIT REELS. 

® Trademark, E. I. Dupont Co. 

TECHNICAL DATA 
Insulation Breakdown Voltage. Greater than 4000 volts RMS, 60 hz. 
Capacitance. Nominal capacitance from a wire to all else In cable ranges from 

25 to 45 mmfd/ft. dependent on gauge and position in cable bundle. 
Insulation Leakage Resistance. 5000 Megohms per 1000 ft.; minimum from any 

wire to all else in cable. ' 
Sheath Leakage Resistance: 20 Megohms/ft. minimum; from shield through 

sheath to saline bath' after 24 hr.: at 25°C. 
Usable Temperature Range. Suitable for continuous use from -55°C to +750C 

in flexing s,ervic~ or stored. 
Cold Bending capability. All cables are suitable for bending to a circle diameter 

as ,small as 4 times their diameter from -55°C to +75°C. Continuous 
flexing to less than 6 times diameter is not recommended below -40°C. 

General Performance: All materials are self·extinguishing after exposure to 
flame. Non'nutrient to fungus: Highly r~sistant to ozone, oils, mild acids 
~nd bases, high humidity. 

STANDARD CONSTRUCTIONS 
--~~T7.~~~~~~70~~-r~~~ Part No. No. Condo Cond.AWG Jacket Thick. Cable 0.0. Weight'Per M' Part Nb. No. Condo C~nd.AWG Jacket Thick. Cable 0.0. Weight Per M' 

NZ·720J 7 20 .062 .300 70 Lbs. NZ·nOSJ 7 20 :062 .325 80 Lbs1• 

NZ·1220J 12 20 .062 .365 100 L~s. NZ·1220SJ 12 20 .062 .400 115 Lbs. 
NZ·1920J 19 20 .078 .445 145 Lbs . NZ·1920SJ 19 20 mil .470 165 Lbs. 
NZ·2720J 27 20 .078 .?05 210 Lbs. NZ·2720SJ 27 20 .078 .535 240 Lbs. 
NZ·3720J 37 20 .093 .590 260 Lbs. Nz.anbsi 37 20 .093 .6i6 300 Lbs: 
NZ·4820J 48 20 .093 .650 330 Lbs. NZ-4820SJ 48 20 . 093 .675 370 Lbs • 
Ni·6020J 60 20 .093 .705 400 Lbs. NZ·6020SJ 60 20 .093 .730 450 Lbs. 
NZ·716J 7 16 .062 • 355 95 Lbs • NZ·716SJ 7 16 .Q62 .380 110 Lbs. 
NZ·1216J 12 16 . 078 . 470 160 Lbs . NZ·1216SJ 12 16 .07~ .495 190 Lbs . 
NZ·1916J 19 i6 .078 .540 235 Lbs. NZ·1916SJ 19 16 .078 .565 270 Lbs. 
NZ·2716J 27 16 .093 . 655 325 Lbs . NZ·271pSJ 27 16 .093 .680 370 Lbs. 
NZ·3716J 37 16 ·993 . 720 435 Lbs . NZ·371SSJ 37 16 . 093 .i"5 485 Lbs . 
NZ·4816J 48 16 .093 • 805 545 Lbs • N~'1I816SJ 48 i6 .093 .830 605 Lbs. 
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00 NATIONAL WIRE & CABLE CORPORATION 
136 SAN FERNANDO RD., LOS ANGELES, CALIF. 90031 • PHONE (213) 225-5611 • TWX, 910·321·4155 • FED. STOCK CODE H4.04569 

COMPLETE WIRE MILL & CABLE MILL 
FACILITIES TO MEET YOUR NEEDS 

CUSTOM-MADE CABLE TO YOUR OWN SPECiFiCATIONS .... 
IS AVAI LABLE PROMPTLY - AND AT LOWER COST THAN YOU MAY SUPPOSE ... 

BECAUSE NATIONAL HAS: 

1- The organization & experience to handle short-runs or rush schedules with consistent 
quality. 

2- All types of mill machinery for fabricating cable and all intermediate operations. 

3- An enormous wire inventory to draw from·for material for your cable. (over 100 million. 
feet in stock) 

4- Technical consultants to aid you in properly specifying your cable needs and construction. 

Mr. DESIGNER: May we suggest: 

A. Request a copy of our complete Master Catalog. Write to us on your company letterhead, or phone us 
directly in Los Angeles with your request 
Then ... 

B. Check our catalog section and ·the instrumentation cable section for any of our standard stock cables which 
may meet your needs. 

C. Review our cable designer's check. list in the "Technical Information" section of the Master Catalog. Note 
any topics on which you may need information or recommendations. 

D. Call National Wire & Cable Corp'. (213 - 225-5611) and discuss your needs with our Technical Consultants. 
They speak your language and wIll have the answers you need. . 

E. Our Consultants will assist you in design, obtain cost and delivery information, and provide formal quotations 
and drawings, and assist with sales and procurement liaison. 

F. Send us your prints for your custom cables for review and quotation. Where necessary, National Wire and Cable 
will pmvide engineering at no cost to fit your needs. 

TRY OUR SERVICE, AND SEE! 
NATIONAL WIRE & CABLE CORPORATION IS UNIQUE AMONG THE LEADING MANUFACTURERS OF CONTROL AND 
INSTRUMENTATION CABLE FOR THE ELECTRONIC AND AEROSPACE INDUSTRY. UNIQUE, DUE TO OUR HUGE WIRE 
INVENTORY - OVER 100 MILLION FEET IN STOCK - WHICH ALLOWS VERY RAPID DELIVERY OF CABLE, AND 
EXCELLENT SERVICE TO OUR WI RE CUSTOMERS. 

eem/1971 

COMPLETE FACILITIES FOR FABRICATING ALL CONSTRUCTIONS. 

COPPER CONDUCTOR FABRICATION 
CONDUCTOR INSULATION EXTRUSION 
INSULATION CODING & STRIPING 
ELECTRICAL SHIELDING 

TWISTING & SUBCABLE FABRICATION 
PLANETARY CABLE FABRICATION 
CABLE SHEATH EXTRUSION 
CABLE ASSEMBLY FABRICATION 

See YELLOW SECTION 'for Local Offices, Phones 3043 
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8€ NATIONAL WIRE & CABLE CORPORATION 
136 SAN FERNANDO RD., LOS ANGELES, CALIF. 90031 • PHONE (213) 225-5611 • TWX: 910-321-4155· FED. STOCK CODE H4-04569 

DIGITAL DATA TRANSMISSION CARtES, 
Manufactured by our affiliate, Dynatronic Cable Engineering Corp. 

THE 0:200 SERIES CABLES ARE MULTIPLE·PAIR FLEXIBLE CABLES 
DESIGNED FOR TRANSMISSION OF DIGITAL PULSE SIGNALS 
BETWEEN A COMPUTER AND ITS PERIPHERAL EQUIPMENT. 

These cables are specifically designed for use with TTL, ECL, DTL or RTL 
logic systems. They feature signal pairs with a uniform high surge im
pedance, low delay, low capacitance and attenuation. • 

The cables may be directly driven by I.C.'s in either balanced or single
ended systems.' The compact cable dimensions allow convenient con
nector installation and tight installation bends. 

All cables have an overall shield and black vinyl outer sheath, 

The 0-200 series cables are designed to be used in either balanced or 
single-ended systems without the need for individual shields on each 
pair. By omitting the shields, the surge impedance is kept high yet the 
cable size is small. The cable geometry, pair and layer lay lengths, 
rotation directions, and the insulation materials and sizes have· been 
carefully designed for low cross-talk and exact surge impedance. 

All cable lengths are factory-tested for surge impedance accuracy using 
time·domain reflectometry techniques; and are certified to meet the 
impedance tolerances specified. 

DESIGN FEATURES OF THE D·200 SERIES DIGITAL DATA CABLE 
Unlike conventional flexible cable construction, the primary features 
offered by the 0·200 series data cable are the high and accurately· 
controlled characteristic impedance of every pair, regardless of its 
position in the cable;t and special geometry chosen to reduce crosstalk.t 

ADVANTAGES: 
I-Less crosstalk and noise from mismatched loads, due to proper 

matching. 

2-Uniform light loading on drivers allows direct I.C. drive, accurate 
prediction of current demands from power supply, and driver power 
dissipation. 

3-Proper load match reduces re·reflection and inversion noise where 
driver end is not matched to line (typical of TTl). 

4....:.special geometry and pair construction provides exceptionally close 
capacitance balance between pair wires, reducing differential 
crosstalk. t 

USAGE: 
We recommend use of balanced drive and differential·input line receivers 
for lowest crosstalk and best pulse·reproduction, utilizing the 110 ohm 
balanced impedance of the pairs. With such a system, TTL and MECL 
speeds have been used on 0·200 cable at 1 mc data rates over 1000 ft. 

Where the system is single·ended drive and receive, all pairs exhibit the 
78 ohm impedance. Since these line receivers cannot discriminate 
between noise and the desired signal, crosstalk limits the cable distance 
over which transmission is reliable. Typical runs for DTL having 50 ns 
risetimes are 200 ft. Where risetimes can be slowed to longer thari 
100 ns, run lengths are practical to 500 ft. Without differential line 
reception, runs over 500 ft. are not recommended for 0·200 cable due 
to external noise aspects. The D·21D series cable is recommended for 
high·noise or long·run application (utilizing individual shields). 
t Patent pending 

STANDARD DATA CABLE CONSTRUCTIONS 
Part No. No. 01 Pairs Zo Delay ns/ft. Cond.AWG Cable Diam. Sheath 

0·200·15 15 110. 1.61 24 .500 PVC , 
0·200·20 20 110. 1.61 24 .550 PVC 
0·200·24 24 110. 1.61 24 .680 PVC 
0·200·27 27. 110. 1.61 24 .690 PVC 
0·200·30 30 110. 1.61 24 .710 PVC 
0·200·33 33 110. 1.61 24 .750 PVC 
0·200·42 42 110. 1.61 24 .850 PVC 
0·200·48 48 110. 1.61 24 .890 PVC 
0·200·50 50 110; 1.61 24 .910 PVC 

All Items available In 50 It. multiples. 

TECHNICAL DATA 
Characteristic Balanced" Single-Ended· 

Surge Impedance 110 ohms ±5% 78 ohms ±4% 
Capacitance 14 pf/ft. 21 pflft. 
Signal Oelay 1.61 ns/ft. 1.61 nsllt. 
OC Reslsta ncel100 It. 5.6 ohms loop 2.8 ohms 
Insulation Breakdown 6 KV min. OC 6 KV min. DC 
Insulation Resistance > 1000 megohmslM' > 1000 megohms/M' 
Temperature Range -200 C up to +800 C 
Min. Bend Radius 6 x cable diameter 

• One conductor 01 'each pair tied to common. " Both driven, one inverted. 

Although use of balanced drive and differential line reception will avoid 
most noise problems, there are some installations where the expected 
external noise is unknown but assumed to be very great. Here, the use 
of data cables having individually·shielded pairs may be considered as 
conservative engineering practice. The as.surance of a lower received 
noise may justify the increased size, cost and risetime. 

For these high·noise long·run applications, Dynatronic Cable Engineering 
Corp. has developed the 0·210 series data cables. Electrical performance 
is essentially the same as the 0·200 series cables, which use only an 
overall shield. An overall tinned·copper shield braid may be specified 
on either series by the suffix ·RF on the part number. Standard 0·200 
shield is aluminum-mylar foil. 

STANDARD DATA CABLE CONSTRUCTIONS 
0·210 Series Cables Individually·shielded Data Pairs 

Part No. No.ofpairs Zo Delay ns/ft. Cond.AWG Cable Diani. Sheath 

0·210-12 12 110. 1.61 24 .980 PVC 
0·210·15 15 .110. 1.61 24 1.06 PVC 
0·210·20 20 110. 1.61 24 1.20 PVC 
0·210·30 30 110. 1.61 24 1.42 PVC 
0·210·40 40 110. 1.61 24 1.69 PVC 
0·210·48 48 110. 1.61 24 1.76 PVC 

TECHNICAL DATA 
Characteristic Balanced" Single-Ended' 

Surge Impedance 110 ohms ±5% 630hms±4% 
Capacitance 14 pf/ft. 23.5 pf/lt. 
Signal Delay 1.61 ns/ft. 1.61 nsllt. 
OC Resistance/lOa It. 5.6 ohms loop 2.8 ohms 
Insulation Breakdown 6 KV min. OC 6 KV min. OC 
Insulation Resistance > 1000 megohms/M' > 1000 megohms/M' 
Temperature Range -20°C up to +800 C 
Min. Bend Radius 9 x cable diameter 

" Both driven, one Inverted. ' One conductor 01 each pair lied to common. 
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National Cable Molding Corp., Division of: 

~ NATIONAL WIRE & CABLE CORPORATION 
13& SAN FERNANDD RD., LOS ANGELES, CALIF. 90031 • PHONE (213) 225·5611 • TWX: 910·321·4155 • FED. STOCK CODE H4·04569 

CONNECTOR/CABLE ASSEMBLIES INTEGRAL·MOLDED 

WE SPECIALIZE IN HI-SPEED INJECTION-MOLDING 
OF CONNECTORS DIRECTLY ONTO CABLES. 

Connectors Are Created Directly on Cable by Injection of Plastic 
Around Contacts, Cable & Hardware; Using Our 

Proprietary High-Production Techniques. 

WE MANUFACTURE: 

MOLDED TEST LEADS 
MOLDED S'COPE PROBES 
MOLDED MEDICAL CABLES 
MOLDED ELECTRODES 
MOLDED CORD CONNECTORS 
i,mi..iii::~ r'Ait:1 CA~i..~~ 
MOLDED COMPUTER PLUGS 
MOLDED CABLE A~SEMBLIES 

CUSTOM MOLDED 
CABLE PLUGS 

eem/1971 

WE ARE A COMPLETE SOURCE: 
MANUFACTURING: Since we manufacture all wire, cable, contacts, hardware, molding and tooling within our 
own facilities, we can ensure consistent quality and dependable delivery, Complete wire & cable mill plus 
injection-molding plant. . 

STANDARD ITEMS: We have many standard cables and molded connector styles; all available without tooling 
or setup expense. 

EtlGItlEEnmG: Complete engineering and design services to assist you. Cables and molded connectors 
custom-designed to your requirements. Extra-flexible and low-capacitance construction are our specialty. 

CALL OR WRITE FOR INFORMATION & PRICES 

O.E.M. ANNUAL USAGE CONTRACTS INVITED. 

See YELLOW SECTION for Local Offices, Phones 3045 



How to use 

to find manufacturers of a specific product 
GREEN SECTION' Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." , 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales offices 
YELLOW SECTION 

to find trade name sources 
VOLUME I, PAGE 957. 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes ofeem, listing acidresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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RlDUIT®w,nng components 
PAN-TY@ ONE PIECE CABLE TIES * * Part Number System: 

~~====~~~====== PLT-Locking Ties 

~c===~==~======~ PLC-Locking Clamps 

~c=================~~ 
PLP-Locking Push Maunt Ties 

m----------------PRT'-Releasable Ties 

STANDARD PACKAGING* 

PLT1M·C 3/4" 1 $2.88 $2.30 
PLT1.5M·C IV." 1.2 3.05 2.44 
PLT1.51·C 11/4" 1.2 3.13 2.50 
PLT21·C 2" 2.5 4.12 3.30 
PLT31·C 3" 3.8 7.25 5.80 
PLT4J.C 4" 4.7 9.35 7.48 
PLT2S·C 13/4" 2.9 4.00 3.20 
PLT~S·C 3" 4.2 -8.50 6.80 
PLT4S·C 4" 5.3 9.25 MO 
PLT4H·C 4" 12 13.13 10.50 
PLT8H·L 8" 24 30.00 24.00 
PLC1M·S4·C 314" 1.2 4.75 3.80 
PLC1.51·S8·C 11/." 2.2 5.38 4.30 
PLC2S·S6·C 13/." 3.8 6.13 4.90 
PLC2S·S10·C 1'1'4" 3.8 5.13 4.10 
PLC4H·S25·L 4" 13.5 19.38 15.50 
PL"I1M·C 314" 1.2 6.13 4.90 
PLF1M·C 3/4" 1.2 6.13 4.90 
PLM2S·C 13/4" 3.2 9.00 7.20 
PLM4S·C 4" 6 15.00 12.00 
P~P1.51·C 11/4" 1.6 5.20 4·16 
PLP2S·C 1314" 3.4 6.50 5.20 

, tPRT2S·C20 2" 2.5 4.50 3.60 --,----

~Miniature rocking Marker Ties 

[}=== 
PLFI M-Miniature Locking Flag Marker Ties 

~:::==P=L=M=_=S=ta=n=d=ar=d=L=o=ck=in=g==M=ar=k=e~=T~i::>es 
BULK PACKAGING* 

PLT1M·M $13.20 $12.60 $11.9!t $11.55 
PLT1.5M·M 17.44 16.64 15.85 14.49 
PLT1.5I·M 18.02 17.20 16.39 15.02 
PLT21·M 21.71 20.7~ 19.74 18.11 
p,LT31·M 43.56 41.5B 39.60 36.30 
PLnl·M 4B.51 46.30 44.10 -
PLT2S·M ~~.18 21.17 ~0.16 18.48 
PLT3S·M 46.20 ~4.10 42.00 -
PLT4S·M 50.82 48.51 46.20 -
PLT~H·O 80.30 76.40 72.77 -
PLT81t·D 171·10 163.30 155.50 -
PLClIiI;S4·M 29.5p 28.30 27.10 
PLC1.51·SB·M 35.00 31.00 29.80 -
PLC2S·S6·M 40.00 36.00 34.00 -
PLC2S·S10·M 31.g0 29.50 27.90 -
PLC4H·S25·D 125.00 113.00 106.00 
PLM1M·M 40.00 36.00 3'1.00 -
PLF1M·M 40.00 36.00 34.00 -
PLM2S·D 50.00 47.50 45.00 -
PLM4S.D 93.00 B6.00 B1.00 -
PLP1.51·M ~1.IQ 29.40 28.00 
PLP2S·M 40.00 36.00 34.00 -
PRT2S·M20 26.40 25.20 24·00 22.00 

'Packaging quantities indicated by letter suffix in par' no. L = 50; C = 100; D = sao; M = 1000. 
,tPRT2S Standard color is ·20 Pigmented Black. Other colors - 10% additional price. ' 
Total quantity per item, shipment and order determines price. Order ~y Number of Pieces Req~ired. 
Colors: Standard Color - Natural Nylon White. Other Colors - 10% additional price. 

Tlili 
~: 3oiJ! ,.. ii;o;f,J 

For clamps the letter and number after 
cross·section designate hole size. 
Example: ·S6 is #6 screw. 

Hand Operated Installation Tools 

GS2B - Manual $25.00 ea. net. Installs Miniature, 
Intermediate and Standard Cable Ties. Uniform 
tensioning and cutoff. 

GS4H - Manual $50.00 ea. net. Heavy Duty,
Installs Standard and Heavy Cable Ties. Uniform 
tensioning and cutoff. 

PANDUCr® PLASTIC WIRING DUCT 

• Typo E - Opon Slot 

PANDUCT@ PLASTIC WIRING DUCT , , . 
PANDucr® PLASTIC WIRING DUCT-CHANNEL ONLY 

Nominal Approx. Price/Foot 
Width x Shpg. Wt. Under 200 to 2000 to Height (Inches) Per 100' 200 ft. 1999 ft. 4999 ft. 

. 5x.5 llibs • $0.49 $0.38 $0.35 

. 5x.62 121bs • .51 .41 .3B 

. 5x1 161bs . .55 .44 .42 

. 5x1.25 161bs . .63 .50 .45 

. 5x1.75 ,161bs . .66 .53 .50 
.75x.75 141bs. .54 .43 .41 
.75x1 161bs. .55 .44 .42 
.75x1.5 191bs. .66 .52 .49 
.75x2 231bs. .BO .64 .59 

1x1 161bs. .55 .45 .42 
1x1.S 181bs. .73 .60 .55 
1x2 211bs. .78 .~2 .58 
1x3 311bs. .99 .80 .73 

1.5x1.5 201bs. .78 .63 .57 
1.5x2 201bs. .85 :68 .62 
1.5x3 301bs. 1.07 .86 .79 
1.5x4 401bs. 1.37 1.10 1.0l 

2x1 181bs. .77 .62 ;55 
2x2 231bs. .86 .69 .63 
ix3 361bs. 1.11 .88 .Bl 
2x4 481bs. 1.42 1.14 1.05 

2.5x3 411bs. 1.18 ' .94 .87 

3x1 201bs. .93 .73 .69 
3x2 331bs. 1.01 .80 .73 
3x3 431bs. 1.21 .96 .B8 
3x4 531bs. 1.49 qO 1.10 

4xl.5 331bs. 1.06 .85 .79 
4x2 38 ibs. 1.08 .87 .80 
4x3 481bs. 1.29 1.04 .95 
4x4 581bs. 1.6Q 1.28 1.18 

CORRESPONDING PANDUCr® COVER ONLY 

Nominal Approx. Price/Foot 
Width Shpg. Under 200 to 2000 to 

(In~hes) Wt./l00' 200 ft. 1999 ft. 4999 ft. 

.5 4lbs. $0.11 $0.09 $0.08 

.75 6lbs. .12 .10 .09 

1 9lbs. .16 .12 .11 

1.5 10 Ibs. .18 .15 :14 

2 121bs. .23 .18 .16 

2.5 141bs. .27 .23 .19 

3 17 lb •. .32 .26 .24 

4 22 !bs. .41 .:12 .29 

PART NUMBER SYSTEM 
Channel Only ~ Exa!11ple 

E 1.5x2 LG 6 

TT ITT 
~ .f!> C III 

t:.I ~ :t' Co. 8 
~~:J ~:J .: .. 

.... '" 

Cover Only - Example 

Color Code: 
Dark Gray (DG); 
Light Gray (LG); 
White (WH). 

C 1.5 LG 6 

TTTl 
~ f:' 
.~ f5 III 

.. ~ r: 
.. • 0 

.:110 ~ oJ:: .... 
,~ "? .f!>, - _ ... 10 

Order by Total No.,of Ft. Req'd. (must be multiple of length per part). Standard Mount'ing Holes: No Charge - Supplied OnlY if Specified - See Duct Catalog for'Dimensions. 
NOTE: StandanV1.ength: 6 ft. Standard Color: Light Gray. White and Dark Gray available. NOTE: Type "s" has. solid walls and no wire slots or openings. 
NOTE: Total length of all sizes of duct and cover, ordered for shipment at one time to one location, determines price columns. ' . 

Deliv~ry: F.O.B. Our plant. Minimum Billing: $25.00 net, each customer·designated shipment. Terms: Cash Distou"t 
PANDUIT routing on domestic shipments 01 ~300.00 Dr more net billing. All prices subiect to change without notice. 

~DUITcOR~~~730~ Ridgeland Ave., Tinley Park, 111.60477 Phone: 312-532·1800 

eem/I?71 See YELLOW SECTION for Local 'Offices, Phones ' 

2%, ,10 net 30. FREIGHT ALLOWED via 

TELEX 25-4560 

3047 
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SAXTON PRODUCTS INC. is a Complete Source for all Types of Industrial. Commercial 
and Military Wire and Cable. Listed here are only a few of the. Product Groups which 
Saxton regularly carries in Stock. Many more Stock types are available and countless ' 
types can be made to order. We specialize in small quantities and immediate deliveries. 

AUDIO CABLES 
ALUMINUM FOIL - 100% SHIELDING 

Sexton Conductors 
No. No. AWG 

1291 2 22 
1292 3 22 
1293 2 20 
1294 3 20 
1295 2 18 
1296 3 18 
1297 2 16 
1298 3 16 

Tinned copper, vinyl insulation, alu
minum polypropylene foil, tinned 
copper drain wire, chrome vinyl 
jacket. 

Wall Nom. 
Suggested 
Working 

Strands Thick 00 Voltage 

7 X 30 .012 .165 350 
7 X 30 .012 .173 350 

10 X 30 .016 .195 350 
10 do .016 .204 350 
16 X 30 .016 .213 450 
16 X 30 .016 .223 450 
19 X 29 .018 .241 600 
19 X 29 .018 .258 600 

1291, 1292 have 24 AWG Dram; 1293, 1294 have 22 AWG Dram; 1295, 
1296 have 20 AWG Drain; 1297, 1298 have 18 AWG Drain. 

. Color Code: 1 - Black, 2 - Red, 3 - White. 

BRAID SHIELD - UNJACKETED 
TINNED COPPER VINYL INSULATION BRAIDED TINNED COPPER SHIELD , , 

Conductors Wall Nom. 
Suggested 

Saxton Working 
No. No. AWG Strands Thick 00 Voltage 

1445 2 22 Solid .012 .120 350 
1450 2 20 10 X 30 .016 .146 350 
1451 2 18 16 X 30 .016 .180 450 
1451/R* 2 18 16 x 30 .016 .180 450 
1452 2 16 19 X 29 .018 .206 450 
1451R - 2 CONDUCTOR SHIELDED WITH 20 AWG SOLID 
TINNED COPPER RUNNER 
• Meets New York City Board of Education Specification. 

BRAID SHIELD - JACKETED 
TINNED COPPER, VINYL INSULATION, TINNED COPPER BRAID SHIELD, 
CHROME VINYL~JA~CK;.;.;;E~T ------r----r---.---r-=----:--:-

Suggested ; 

i Conductors Wall Nom. Working 
No. AWG Strands Thick 00 Voltage 
2 - 20 Solid .016 .194 350 
2 22 7x30 .012 .180 350 
2 20 10 X 30 .016 .210 350 
3 20 10 X 30 .016 .217 350 
2 18 16x 30 .016 .225 450 

Color Code: 1 - Black, 2 - Red, 3 - White. . -

SPIRAL WRAP SHIELD - JACKETED 
TINNED COPPER, VINYL INSULATION, SPIRAL WRAP TINNED COPPER 

CHROME VINYL JACKET 
Suggested 

Saxton Conductors Wall Nom. Working 
No. No. AWG Strands Thick . 00 Voltage 

1400 1 22 7x30 .012 .105 350 
1401 2 22 7x30 .012 .150 350 
1403 2 20 lOx 30 .016 .200 350 
1404 3 20 10 X 30 .016 .209 350 
1406 2 18 16 X 30 .016 .218 450 
1407 2 16 19 X 29 .018 .246 450 

TWISTED PAIRS AND TRIPLETS 
SOLID TINNED COPPER, VINYL INSULATION, CABLED 

SfclIested 
Saxton Conductors Wall orking 

No. No. AWG Strands Thick Voltage 

1318 2 22 Solid - .012 350 
1320 2 20 Solid .016 350 
1321 3 20 Solid .016 350 
1322 2 18 Solid .018 450 

Color Code: 1 - Black, 2 -Red, 3 • White. 

TINNED COPPER, VINYL INSULATION, CABLED 
Suggested 

Saxton Conductors Wall Working 
No. . No. AWG Strands Thick Voltage 

1326 2 22 7 x30 .012 350 
1327 3 22 7 x30 .012 350 
1328 2 20 10 X 30 .012 350 
1329 3 20 10 x 30 .012 350 
1330 2 18 16 X 30 .012 450 
1331 3 18 16 X 30 .012 450 
1332 2 16 19 X 29 .012 600 

Color Code: 1 - Black, 2· Red, 3 - White. 

FIRE AND BURGLAR ALARM WIRE 
One Conductor tinned, one bare, vinyl insulation, cabled 
brown or ivory. 

Saxton Conductors Wall 
No. No. AWG Strands Thick 

2600 2 22 Solid .025 
2601 2 22 7 x 30 .025 
2602 2 20 10 X 30 .025 
2603 2 20 10 X 30 .025 
2605 2 18 16x 30 .025 

MULTICONDUCTOR CABLES - NOT PAIRED 
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MULTICONDUCTOR CABLES - NOT PAIRED 
TlNNEP COPPE~, VINYL INSULATION, CABLED, 
CHROME VINYL JACKET 

Saxton Conductors Ins. Nom. 
No •. No. AWG Strands Thick 00 

1334 2 22 Solid .012 .150 
1335 3 22 Solid .012 .155 
1336 4 22 Solid .012 .160 
1337 5 22 Solid .012 .175 
1338 6 22 Solid .012 .200 
1340 8 22 Solid .012 .205 
1342 10 22 Solid .012 .230 
1343 12 22 Solid .012 .250 
1345 2 20 Solid .016 .178 
1346 3 20 Solid .016 .187 
1381 2 20 10 X 30 .016 .190 
1382 3 20 10 X 30 .016 .199 
1383 4 20 lOx 30 .016 .225 
1384 5 20 10 X 30 .016 .235 
1385 6 20 10 X 30 .016 .270 

TINNED COPPER, VINYL INSULATION, CABLED, 
CHROME VINYL JACKET . 

1357 2 18 S rd 01 

1358 3 18 Solid 
1359 4 18 Solid 
1393 2 18 16 X 30 
1394 3 18 16 X 30 
1395 4 18 16 X 30 
1396 5 18 16 X 30 
1397 6 18 16 X 30 

TINNED COPPER, VINYL INSULATION, 
CABLED CHROME VINYL JACKET 

. 1800 2 16 
1801 3 16 
1802 4 16 

CPAXIAl CABLES 
CONDUCTOR AND SHIELD 

19 X 29 
19 X 29 
19 X 29 

016 194 
.016 .203 
.016 .220 
.016 .208 
.016 .218 
.016 .258 
.016 .268 
.016 .288 

.018 .236 

.018 .253. 

.018 .282 

Suggested 
Working 
Voltage 

200 
200 
200 
200 
200 
200 
.200 
200 
350 
350 
350 
350 
350 
350 
350 

450 
450 
450 
450 
450 
450 
450 
450 

600 
600 
600 

SBC , solid bare copper; BC· bare copper; SC - silver coated copper; 
TC- tinned copper; SBCW - solid bare copperweld; BCW - bare copper
Weld; SCW - silver'coated copperweld. 
JACKET 
PYC - PQlyviny~hloride; NCY' non contaminating vinyl; PE - polyethylene. 

COAXIAL CABLE 
POLYETHEYLENE DIELECTRICS 

TINNED COPPER, VINYl.. INSULATION, PAIRED CABLED, 
CHROME VINYL JACKET 

Suggested 
Saxton Conductors Ins. Nom. Working 

No. No. Pairs AWG Strands Thick 00 Voltage 

1412 2 22 Solid .012 .185 200 
1413 3 22 Solid .012 .220 200 
1414 6 22 Solid .012 .235 200 
1415 7 22 . Solid .012 .295 200 
1416 9 22 Solid .012 .355 200 
1417 11 22 Solid .012 .385 200 
1418 13 22 Solid .012 .410 200 
1419 15 22 Solid .012 .455 200 

1421 27 22 Solid .012 .520 200 

TINNED COPPER, VINYL INSULATION, PAIRED, 
CHROME VINYL JACKET 

, . 
Suggested 

Saxton Conductors Ins. Nom. Working 
No. No. "airs AWG Strands Thick 00 Voltage 

1426 2 22 7 X 30 .012 .197 200 

1427 3 22 7 X 30 .012 .250 200 
1428 4 22 7 X 20 .012 .255 200 

1429 5 22 7 X 30 .012 .285 200 

1430 6 22 7 X 30 .012 .320 200 

1431 9 22 7 X 30 .012 .380 200 

1432 q 22 7 X 30 .012 .425 200 

1433 15 22 7 X 30 .012 .480 200 

1434 27 22 7 x30 .012 .575 200 

SCCW -silver coated copperweldj TFE - polytetrafluoroethylene; FGB· 
fiberglass braid; FEP - fluorinated ethylene propylene. 
All Shields are braided unless otherwise noted. 

DIELECTRIC 
PE - polyethylene; SSPE - semi-solid polyethylene; FOAM - unicellular poly
ethylene foam. 
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COAXIAL CABLE - (CONT'O) 

-;:;:;:;;~~,..-

8141 141A .0359 seew TFE 1 se FGB .190 50 29.4 3.9 

814~~ ~~2B .0390 seew TFE 2 se FEP .195 50 29.4 3.9 
8178B 178B 7 (.0040) seew TFE 1 SC FEP .075 50 29.4 13.3 
8179B 179B 7 (.0040) scew TFE 1 se FEP .100 95 19.5 9.8 
8180B 180B 7 (.0040) stew TFE 1 se FEP .145 95 15.4 5.1 
8187A 187A 7 (.0040) seew TFE 1 se TFE .110 75 19.5 9.8 
8188A 188A 7 (.0067) seew TFE 1 SC TFE .110 50 29.4 11.5 
8196 196 7 (.0040) seew TFE 1 se TFE .080 50 29.4 13.3 
8303 303 .0390 Solid seew TFE 1 se FEP .170 50 29.4 3.9 
8316 316 7 (.0067) seew TFE 1 se FEP .102 50 29.4 11.5 

SPECIFICATIONS & 'SWEEP TEST DATA RG59/U TYPE & ALUMINAX CABLES 

Cal 
No. 

1592 

1594 

1598 

1599 

1601 

1602 

8292 

8294 

TYpo 

RG 59/U 
Regular 

RG 59/U 
Regular 

Foam 

All 
Channel 
RG 6/U 
Type 

Aluminax 
75 

Aluminax 
82 

Channel 
RG 6/U 

TYpe 

Aluminax 
Double 

Shielded 
82 

Channel 
RG 6/U 
Type 

RG 59/U 
Regular 

Max. 
Coverage 

RG 59/U 
Foam 
Max. 

Coverage 

Illustration 
PVC JaCKet 

Braided Shield 
PVC JacKet 

i 5y"'~_ 
Braided Shield 

eve JaCKet 

~ 
Braided Shield 

14Drainw/~ 

/Y~ 
Jacket Alum. Shield 

~ 
~ 
Jacket 4 Drain Wires 

l~ 
Shield #2 Shield #1 

PVC JaCKet 

~ 
Max. Braided Shield 

PVC JaCKet 

~. 
Max. Braided Shield 

~~~~~ Dielectric 

22 
Solid Poly 
BCW' 

22 
Solid 
BCW' 

22 
Solid 
BCW' 

22 
Solid 
BCW' 

18 
Solid 
Bare 

Copper 

18 
Solid 
Bare 

Copper 

22 

Unicel 
Foam 

Unicel 
Foam 

Unicel 
Foam 

Unicel 
Foam 

Unicel 
Foam 

Solid Poly 
BCW' 

22 Unlcel 
:g~1 Foam 

I" 

BC 
Braid 

BC 
Braid 

1 
100% 

Aluminum 
Foil 

Shield 

1 
100% 

Aluminum 
Foil 

Shield 

2 
100% 

Aluminum 
Foil 

Shields 

1 
Max. 

Coverage 
BC Braid 

1 
Max. 

Coverage 
BC Braid 

N8ll" I:/~:. M~'Ft. ~:~: 

.242 73 21.0 66% 

PVC .242 75 16.3 78% 

PVC .28 72 17.0 78% 

PVC .237 75 16.5 78% 

I 100% Sweep Tested I 

PVC .242 75 17.3 78% 

I 100% Sweep Tested I 

PVC .248 75 17.3 78% 

I 100% Sweep Tested I 

PVC .242 73 21.0 66% 

I 100% Sweep Tasted I 

PVC .242 75 16.3 18% 

I 100% Sweep Tested I 
I 

Saxlo •• PRODUCTS, INC. 
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5.5 8.0 
5.5 8.0 

20.0 27.5 
12.7 15.8 

7.3 10.4 
12.7 15.8 
15.0 16.6 
20.0 27.5 

5.5 8.0 
15.0 16.5 

MHZ aa LOSS 

54·60 2.8 
82·88. 3.6 

174·180 6.2 
210·216 6.8 

54·60 
82·88 

174·180 
210·216 

470 
890 

54·60 
82·88 

174·180 
210·216 

470 
890 

54·60 
82·88 

174·180 
210·216 

470 
890 

54·60 
82·88 

174·180 
210·216 

470 
890 

54·60 
.82·88 
174·180 
210·216 

470 
890 
'. 

54·60 
82·88 

174·180 
210·216 

470 
890 

54·60 
82·88 

114·180 

1

210.216 
470 ' 
890 

2.4 
3.2 
4.5 
4.8 
7.3 

16.0 

1.9 
2.2 
2.9 
3.3 
4.0 
6.7 

2.3 
3.1 
3.4 
3.7 
4.6 
9.0 

1.7 
2.0 
2.7 
3.0 
3.7 
6.5 

1.6 
1.8 
2.6 
2.8 
3.4 
6.3 

2.5 
3.5 
5.2 
5.8 
9.0 

22.5 

2.4 
3.1 
4.0 
4.3 
5.0 
9.5 
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13.0 
13.0 
45.0 
25.0 
16.5 
25.0 
30.0 
45.0 
13.0 
30.0 
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ATTENUATION CURVES FOR CABLES 
(NOMINAL VALUES) 

" .b 
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FREQUENCY IN MEGAHERTZ 

TV CHANNELS TABLE 
Channel Freq. Channel Freq. Channel 

No. Range No. Range No. 
2 54·60 28 554-560 56 
3 60-66 29 560-566 57 
4 66-72 30. 566-572 58 

5 76-82 31 572-578 59 
6 82-88 32 578-584 60 

FM 88-108 33 584-590 61 
7 174-180 34 590-596 62 
8 180-186 35 596-602 63 
9 186-192 36 602-608 64 

10 192-198 37 608-614 65 
11 198-204 38 614-620 66 
12 204-210 39 620-626 67 
13 210-216 40 626-632 68 

UHF 41 632-638 69 
14 470-476 42 . 638-644 70 
15 476-482 43 644-650 71 
16 482-488 44 650·656 72 
17 488-494 45 656-662 73 
18 494-500 46 662-668 74 
19 500-506 47 668-674 75 
20 506-512 48 674-680 76 
21 512-518 49 680-686 77 
~o 518·52~· 50 686-692 78 
23 524-530 51 692-698 79 
24 530·536 52 698-704 80 

25 536-542 53 704-710 81 
26 542·548 54 710-716 82 
27 548·554 55 716-722 83 

Mll-W-7S8 
ELECTRONIC HOOlt·UP WIRE 80°C 

Freq. 
Rang.!.-

722-728 
728-734 
734-740 
740-746 
746-752 
752-758 
758-764 
764-770 
770-776 

776-782 
782-788 
788-794 
794-800 
800-806 
806-812 
812-818 
818-824 
824-830 

830-836 
836-842 
842-848 
848-854 
854-860 
860-866 
866-872 
872-878 
878-884 
884-890 

Single Conductor Tinned Copper Vinyl Insulated Rated 80°C Per U.S. 
Military Specification MiI-W-768. 

TYPE MW - 600V - .016 NOMINAL WALL VINYL 
Saxton Type Nom. 

No. Designation Stranding 00 WI./M 

MW241 MWC 24 (1) U Solid .052 2.70 
MW247 MWC 24 (7) U 7/32 .056 2.75 
MW221 MWC 22 (1) U Solid .057 3.25 
MW227 MWC 22(7) U 7/30 .062 3.50 
MW201 MWC 20 (1) U Solid .064 4.75 
MW 2010 MWC 20 nO) U 10/30 .070 5.25 
MW 181 MWC 18 (1) U Solid .072 6.75 
MW 1816 MWC 18 (16) U 16/30 .078 6.75 
MW 161 MWC 16 (1) U Solid .083 10.0 
MW 1626 MWC 16 (26) U 26/30 .089 10.0 
MW 1441 MWC 14 (41) U 41/30 .103 15.0 
MW 1265 MWC 12 (65) U 65/30 .122 22.5 

Colors: Available with Nylon MWC-J, AWG '22-18; Shield MWC-S, AWG 
24-18; Shielded w/Nylon MWCSJ, AWG 2~-18. 
Specify color when ordering. 

SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

MIL·W·76B - (CONT'D) 
TYPE LW - 300V - .010 NOMINAL WALL VINYL 

Saxton Type Nom. 
No. Designation Stranding 00 Wt./M 

LW287 LW-C 28 (7) U 7/36 .035 1.05 
LW267 LW-C 26 (7) U 7/34 .039 1.60 
LW247 LW-C24m U 7/32 .044 2.10 
LW227 LW-C22(7) U 7/30 .050 3.00 
LW2010 LW-C 20 (10) U 10/30 .058 4.90 

TYPE LW,....... 300V - .010 NOMINAL WALL VINYL·NYLON 
LWN 227 LW-C 22 (7) J 7/30 3.25 
LWN 207 LW-C 20 (7) J 7/20 .065 4.75 

TYPE HW - 2500V - .031 NOMINAL WALL VINYL 
HW-18 HW·C 18 (16) U 16/30 .108 10.5 
HW-16 HW-C 16 (26) U 26/30 .119 12.5 

*HW-14 HW-C 14 (41) U 41/30 .170 18.0 
*HW-12 HW-C 12 (65) U 65/30 .186 28.0 
*HW-10 HW·C 10 (lOS) U 105/30 .210 40.0 
*HW-8 HW-C 8 (133) U 133/29 .260 73.0 . AWG 6 14 Rated 600V. 

MIL-W-16878 
ELECTRONIC HOOK·UP WIRE 1D5°C 
&;: ::: ::::::::::::::: 

~''' .. 
Single Conductor Tinned Copper, Vinyl Insulation Rated 105°C Per U.S. 
Military Specification MIL-16878D. 
Resists the effect of salt water, aviation fuel, motor oil, ethylene glycol 
and alcohols (methyl or ethyl). . 
TYPE B - 600V - .010 NOMINAL WALL VINYL 

Saxton Type Stranding APG~OX. AP~rox. 
No. AWG AWG Shipp ng Wt 

8-307 8·30 7/38 .032 ' .075 
8-287 8-28 7/36 .035 1.10 
8-267 8-26 7/34 .039 1.5 
8-247 8-24 7/32 .044 2.0 
8-2419 8-24 10/36 .045 2.0 
8-227 8-22 7/30 .050 3.0 
8-2219 8-22 19/34 .051 3.0 
8-207 8-20 7/28 .058 4.5 
8-2019 B-20 19/32 .060 4.5 
8-187 8-18 7/26 .068 6.5 
8·1619 8-16 19/29 .077 9.0 

TYPE BN - 600V - .010 NOMINAL WALL VINYL·CLEAR 
NYLON JACKET 

Saxton Type Stranding Approx. Ap~rox. 
No. AWG AWG 00 Shippmg Wt. 

BN-247 8N-24 7/32 .048 2.25 
8N-227 8N-22 7/30 .054 3.25 
8N-207 8N-20 7/28 .062 4.75 
8N-187 8N-18 7/26 .073 7.0 

TYPE C - 1000V ,.... .018 WALL NOMINAL VINYL 
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MIL·W·16878/3 - TYPE D - 3000Y - YINYL TYPE ET - 250Y - .006 NOMINAL WALL 
Saxton Type Stranding APG~OX. Approx. 

No. AWG AWG ShippmgWt. 

0·1819 0·18 19/30 .110 10.5 
0·1619 0·16 19/29 .119 12.7 
0·1419 0·14 19/27 .134 18.0 
0·1219 . 0·12 19/25 .170 28.0 
0·1049 0·10 49/27 .190 40.5 
0·8133 0·8 133/29 .260 73.7 .. 

Nylon Jacket Available: InqUire at Factory for Availability. Cables to 
Mil·W·168780 Shield or Unshielded available on request. 

MIL·W· 16878 
EXTRUDED TEFLON HOOK·UP WIRE 
E ; :::: 

Construction: Single conductor silver plated copper, extruded TFE 
teflon insulation rated per U.S. Military Specification MiL·W·168780. 
#E. I. Dupont - Name for Polytetrafluoroethylene. 
TYPE E - 600Y - 010 NOMINAL WALL 

Type and Approximate 
. Approximate Approximate Shipping 

Size Stranding 00 Weight 
AWG AWG Inches Lbs./NI Ft. 

E·307 7/38 .032 1.13 
E·281 Solid .035 1.40 
E·287 7/36 .035 1.45 
E·261 Solid .039 1.89 
E·267 7/34 .039 1.95 
E·2619 19/38 .040 2.05 
E·241 Solid .044 2.57 
E·247 7/32 .044 2.69 
E·2419 19/36 .044 2.75 
E·221 Solid .050 3.60 
E·227 7/30 .050 3.75 
E·2219 19/34 .051 3.84 
E·201 Solid .056 4.95 
E·207 7/28 .058 5.42 
E·2019 19/32 .059 5.64 
E·187 7/26 .069 7.98 
E·1819 19/30 .070 8.37 
E·1619 19/29 .080 10.80 
E·1419 19/27 .094 16.00 
E·1219 19/25 .113 24.20 

TYPE EE -1000Y - .012 NOMINAL WALL 
Type and Approximate 

Approximate Approximate Shipping 
Size Stranding 00 We:ght 
AWG AWG Inches Lbs./M Ft. 

EE·281 Solid .045 2.07 
EE·287 7/36 .045 2.13 
EE·261 Solid .049 2.62 
EE·267 7/34 . .049 2.69 
EE·269 19/38 .050 2.80 
EE·241 Solid .054 3.41 
EE·247 7/32 .054 3.53 
EE·249 19/36 .054 3.58 
EE·221 Solid .060 4.55 
EE·227 7/30 i .060 4.70 
EE·229 19/34 I .061 4.81 
EE·201 Solid .066 5.98 
EE·207 7/28 .068 6.50 
EE·209 19/32 .069 6.75 
EE·187 7/26 .079 9.37 
EE·189 19/30 .080 9.63 
EE·169 19/29 .089 12.05 

Available In 10 standard colors: + tracers - pairs, triplets quads. 
Available with silver plated or tinned j:opper shield - Vinyl· or wrap 
TFE jacket" 

Type and Approximate 
Approximate Approximate Shipping 

Size Stranding 00 Weight 
AWG AWG Inches Lbs./M Ft. 

ET·281 Solid .027 .92 
ET·287 7/36 .027 .97 
ET·261 Solid .031 1.32 
ET·267 7/34 .031 1.38 
ET·269 19/38 .032 1.46 
ET·241 Solid .036 1.92 
ET·247 7/32 .036 2.04 
ET·249 19/36 .037 2.11 
ET·221 Solid .042 2.83 
ET·227 7/30 .042 2.98 
ET·229 19/34 .043 3.06 
ET·207 7/28 .050 4.48 
ET·209 19/32 .051 4.69 

TINNED COPPER WIRE SHIELDING BRAIDS 
(TUBULAR) 
FEDERAL SPECIFICATION QQ·B·575A 

Nom. Wire 
Inside Size No. of 
Dia. AWG Wires 

Jil' 36 24 
Kl' 34 32 
Kl' 36 48 
~i' 36 72 
'!{,i' 34 64 
'!{,i' 36 96 
%" 34 72 
%" 36 120 

13(i' 34 120 
13(i' 36 168 
l'Ki' 34 192 
1'K4" 36 312 

1;4" 36 344 

1;4/1 36 384 
%/1 34 240 
%/1 36 384 
V2/1 34 336 
V2" 36 528 

2%/' 36 864 
fa/l 30 336 
1/1 30 384 

UTl WIRE 

Braid Cir. Ft. Lbs. 
Size Mil Per Per 

Constr. AWG Area Lb. 1000' 

24·1·36 22 600 '500 2.0 
16·2·34 19 1,351 233 4.3 
24·2·36 19 1,200 250 4.0 
24·3·36 18 1,800 167 6.0 
16·4·34 16 2,544 114 8.8 
24:.4·36 16 2,400 122 8.2 
24·3·34 16 2,862 109 9.2 
24-5·36 15 3,000 97.0 10.3 
24·5·34 13 4,770 64.1 15.6 
24·7·36 14 4,200 69.9 14.3 
24-8·34 11 7,632 35.8 27.9 

24-13·36 11 7,800 35.7 28.0 
16·14·36 11 8,600 30.4 32.9 8·15·36 
24·16·36 10 9,600 29.0 34.5 
48·5·34 10 9,540 30.6 32.7 
48·8·36 10 9,600 29.0 34.5 
48·7·34 9 13,356 21.0 47.7 

48·11·36 9 13,200 21.0 47.7 
48·18·36 7 21,600 13.6 73.5 

48·7·30 5 33,600 8 .. 5 110 
48·8·30 4 38,400 7.4 135 

Saxton has available Type 1 thru 4 construc· 
tions using gauges 28 thru 44. Insulations 
available are Formvar, Polyurethane (soldereze), 
Nyleze, silk, cotton, dacron and glass. 

O. Formvar 1. Polyurethane 2. Nyleze 3. Silk 4. Cotton 5. Dacron 6. Glass 
Saxton No. AWG Nom. Circular Max. Approx. 

No. Strands Size Mil. Area Dia. Ft./Lb. 

544·2 5 44 20.0 .0085 13,330 

For inquiries to the factory please specify stranding, and insulation. It is 
not possible to list all items due to number of strands, Awgs, and insu· 
lations available. ex. 544.2155 strand 44 Awg, with a Nyleze insulation. 

Sax t.... PRODUCTS, INC. 
215 N. ROUTE 303. CONGERS, N. y, 10920 
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MIL-C-2486C 
CABLE, SPECIAL PURPOSE, ELECTRICAL WM·46/U 
This specification covers one type of ten conductors, Buna S insulated 
and jacketed cable designated as Cable, Special Purpose, Electrical 
WM·46/ U. Eight of the conductors are equivalent to No. 20 AWG, four of 
which are shielded, and two of the conductors are equivalent to No. 16 
AWG, one of which is shielded. 

MIL-C-3432D 
CABLE AND WIRE, ELECTRICAL (POWER AND CONTROL; SEMI· 
FLEXIBLE, FLEXIBLE, AND EXTRA· FLEXIBLE, 300 AND 600V) 

Overall Rubber Jacket 

Component Cable 
Component No. Conductors Class flexibility 

Type Designation 
No. and Size of Condo 

Outside 
Diameter 

• cb ok l ! F.Flelible I I E·Extra 
Flexible 

L·Ught M·Medium H·Heavy G·General Purpose O·Oil Resistant L·Low Temperature 

This specification covers light duty, medium duty, and heavy duty, semi· 
flexible, flexible, and extra·flexible, single·conductor wires and multi· 
conductor cables, shielded and unshielded, for use in circuits of 300 and 
600 volts root mean square (rmsl. It also covers heavy duty, multi·con· 
ductor, unshielded cables containing ground wires. The latter cables are 
limited to two, three, and four conductors, all of the conductors being 
of the same size, ranging from· No. 500 MCM to No. 8 AWG, inclusive. 

STOCK CABLES 
Ught Duty Medium Duty Heavy Duty 

CO·OI LGF 1/14 CO-OI MGF 1/ 18 CO·02 HLF 2/18 

CO·02 LGF 2/20 CO·01 MGF 2/20 CO-02 HGF 2/16 

CO-02 LGF 2/18 CO-02 MGF 2/18 CO·02 HGF 2/14 

CO-03 LGF 3/22 CO·02 MGF 2/16 CO·02 HGF 2/12 

CO·04 LOF 2/22·2/22 SI CO·02 MGF 2/14 CO·02 HGF 2/10 

CO-04 LGF 4/18 CO·03 MGF 3/18 CO·03 HGF 3/16 

CO-04 LOF 4/14 CO·03 MGF 3/16 CO·03 HGF 3/14 

CO-05 LGF 5/16 CO·04 MGF 4/18 CO·03 HGF 3/12 

CO·09 LOF 7/22·2/22 SI CO·04 MGF 4/16 CO·04 HGF 4/14 

CO-IS LOF 14/22-4/22 SI CO·04 MGF 4/14 CO·06 HGF 6/18 

The above cables and many not Usted here are available in Light, Medium 
or Heavy duty; General purpose, Oil resistant, Low temperature, D·Low 
temperature, Oil resistant, Heat resistant; Flexible or Extra·flexible. 

MIL-C-3884 
CORD, ELECTRICAL (SHORT LAY) 
This specification covers multiwire, extra·flexible electrical cord, in 
which all wires are of the same wire size, for use in applications where 
severe flexing is a major consideration. 

Type Type Type Type Type nrpe 
Designation (Superseded Designation (Superseded DeSignation (Superseded 
(This Speci· Speci· (This Speci· Speci· (This Speci· Specl· 

fication) fication) fication) fie at Ion) ficatlon) ficatlon) 
COS·2 (23) CO·219 COS·2 (18) CO·144 COS·3 (20) CO·122·B 

COS·2 (22) CO·119·B COT·2 (18) DCOp·1V2 COS·3 (18) CO·145 

COS·2 (20) CO·119-A COS·3 (22) CO·122·A COS·4(20) , CO·146 

SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

MIL-C-5898B (USAF) 
CORDS, ELECTRICAL 
This specification covers cords used to make up combination h~adset
microphone extension cords and microphone extension cords for installa· 
tion in military aircraft equipped with intercommunication sets. 

Type 

WF·5/U 

WF·14/U 

WD·34/U 

WM·53/U 

WM·85/U 

MIL-C-l0392B 
CORDAGE 

No. of Conductors 00 (Inch) 

4 0.2S0 ± 0.010 

4 0.300 ± 0.010 

2 0.160 ± p.Ol0 

5 0.280 ± 0.010 

5 0.305 ± 0.010 

Extra flexible miniature multi·conductor Jacketed cable. Designed pri· 
marily for communication equipment, but can be used for Yoltages up t!l 
300 (rms). 

Tinned Cadmium bronze conductors, Suna S insulation, twisted around 
staycord, with outer jacket of smooth dense Buna. This cable can also 
be furnished to Addendum #2, using tinned copper conductors. Both 
constructions are less Paragraph 3.13. (Marking of outer jacket.) 

Conductors C:bl:! 
Circular Insulation Diam. 

MIL·C·10392B Total No. Each AWG Mills Min. Max. +.010 
Type No. Size Size Stranding (Nom.) Wall OD -.005 

WD·27 A/U 2 2 24 41/40 404 .010 .059 0.146 

WT·15 A/U 3 3 24 41/40 404 .0lD .059 0.212 

WF·ll A/U 4 4 24 41/40 404 .010 .059 0.212 

WM·59 A/U 5 5 24 41/40 404 .010 .059 0.212 

WM·70 B/U 8 2 18 168/40 1620 .0lD .097 .280 
6 24 41/40 404 .010 .059 

WM·111 A/U 7 2 18 168/40T 1620 .0lD .097 .280 
5 24 41/40 404 .0lD .059 

MIL-C-13486B CABLE 
SPECIAL PURPOSE, ELECTRICAL: LOW·TENSION HEAVY DUTY 
SINGLE·CONDUCTOR AND MULTI·CONDUCTOR 

Specify Mil Spec and dash number when inquiring. Cable shall be fur· 
nished in the size or combination of sizes and arrangement of conductors 
shown in the applicable specification sheet or drawing. 
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NEW 3C CON-TROLLED CHARACTERISTICS CABLE 
Spectra-Strip Corporation now offers electronic equipment designers a 
permanent solution to the problem of predicting and controlling the 
electrical, electronic and mechanical characteristics of multi-cQnductor 
cable. . 

A new development known as 3C or Controlled Characteristics Cable 
provides multi-conductor cable with spacing between conductors specified 
and controlled to tolerances of ±_003 inch. 

With this precise spacing, the electronic equipment designer can pre
dict, specify and control capacitance, impedance, reactance, attenuation, 
transient and thermal noise, and other parameters. The exact spacing 
also means accurate matching of conductors with connector and circuit 
board pin arrangements. 

Because conductors are at fixed distance apart, 3C Cable means fast, 
error-free termination with automatic equipment. This new product is 
available as cable of virtually any length and, number of conductors, or 
as ready-to-install harnesses or IC interconnect assemblies in a wide 
range of insulation, sizes, styles, and color coding. Some. of the standard, 
widely-used Spectra-Strip ribbon cable products such as Spectra-Flex, 
twisted pair and coax in XL PVC, TEFLON and other special insula
tions are available in this new 3C spaced cable. 

SPECTRA·STRlp® FLAT RIBBON CABLE* 
The original and still most popular cable in our line, Spectra-Strip ribbon 
cable is the general-purpose cable that pioneered the flat bonded ribbon 
concept in the electronic industry. It is PVC-insulated to meet all require
ments of MIL-W-16878D, Types B, C, and D, and is UL approved over 
a wide range of wire sizes and stranding. Spectra-Strip ribbon cable is 
usable over an operating temperature range of _55°C to + 105°C. 

There is practically no limit to the nlimber of conductors, size of con
ductors, or length of cable -that can be assembled. Cabling in stock .for 
immediate delivery ranges from 10 to 40 conductors, 14 to 30 gauge and 
7 to 105 strands. _ 

Spectra-Strip ribbon cable is readily available on a standard 10-color 
code, although special sequences or colors can be furnished. Special 
cables that can be made up (many from stock) include coaxial, shielded, 
and twisted pairs. . 
UL·Approved 

Underwriters' Laboratories approval covers Spectra-Strip round con· 
ductor flat ribbon cable consisting of 2-100 round wire conductors of 
16-28 gauge bonded in ribbon form in cable and harnesses of virtually 
unlimited length and configuration. Flat ribbon cable consisting of up to 
50 twisted pairs of conductors is also covered. Spectra-Strip cable is 
covered under UL style designation 2444. 

NEW JACKETING PROTECTS CABLES FOR A FRACTION OF COST 
Stops Moisture, Contamination, Dirt, Abrasion, Other Damage 
Spectra-Strip has developed a complete new line of protective jacketing 
for cable to protect external cables against moisture, contamination, dirt, 
abrasion, and other damage. 

Major use of this new jacketing will be to protect external cabling 
connecting compute~ bays, central processors and peripheral devices. 
and other electronic systems involving multi-conductor cabling between 
equipment bays. 

Money saving price is a major benefit of this new type of cable 
jacketing, with typical cost pegged at a fraction of the more conventional 
type protective jacketing, 

The jacketing, made from tough PVC, is available in a variety of 
styles. For example, both sides of the jacketing can be solid, both 
can be clear or you can have a combination of clear and solid color. 
And if either or both sides are solid color, choice is available in one of 
Spectra-Strip's 10 industry-standard colors, the same offered in the com
pany's widely used flat ribbon cable. 

The jacketing comes in 15, 20 and 40 mil thicknesses, heavy and 
tough enough to meet UL requirements for external cable protection, yet 
pliable enough to accommodate accordion folds and flexing if necessary. 

According to Spectra-Strip spokesmen, key to use of their new protec
tive jacketing is pre-planning by the equipment designer with respect to 
initially specifying external cabling supplied complete with the jacketing. 

*U. S. patents 3,006,739i 3,208,896/Gt. Britain 930434/Australla 257318/France 1310622/others pending. ) 
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RIBBON CABLE IC INTERCQNNECT A,SSEMBLIES NOW 
PRICED LESS THAN $1.00 
The cost of' interconnecting IC circuitry in computers and other 
electronic equipment has just come down radically with intro
duction of Spectra-Strip's interconnect assembly priced less than 
$1.00. 

The new price breakthrough offers a I-foot, 14-conductor 
cable terminated at one end with a high-reliability 14-pin IC 
connector and the other end ready for stripping, tinning and 
whatever termination desired. 

Conductors in this new low-cost assembly can be-24 to 30 
AWG. PVC is the standard insulation, although many other 
types are available. 

Spectra-Strip's unique IC interconnect assemblies have sig
nificantly changed IC circuitry intercomiection techniques since 
their introduction about two years ago. Equipment designers 
now have a simple, fast ;md inexpensive method o~ connecting 
PC boards, motherboards, b;:tckplanes and other IC circuit ele
ments without complicated '~nd costly cro~sovers. 

With the price reduction of the interconnect assemblies now 
down to less than $1.00 ,in volume quantities, both the cost and 
technical advantages of Spectra-Strip's approach to the problem 
have become obvious. ' 

LOW·PROFILE EPG~ BOARD CONNECTOR DESIGN SAVES 
SPACE 
Designers using edge connected PC boards in their electronic 
equipment will find important space-saving benefits by specify
ing a new low-profile Spectra-Strip connector for linking' multi
conductor cable to the boards. 

The new connector combines an edge board connector ele
ment and a special ~ounting block 'in such a way that branching 
of all cable condu~tors for ter~ination takes place within the 
combined dimensions of the two connector elements. 

The complete connector upit, with 75 mil center-to-center 
pin spacing, is substantiillly smaller than conventional con
nectors, making more head room available - especially impor
tant in compact equipment usi~g IC circuitry. 

The new connectors are primarily designed for use with 
Ih~ inch PC boards. The accompanying photograph shows a 15-
conductor ribbon cable with one of the new connectors at each 
end. However, the new connector design is readily adaptable to 
almost any type of edge board - 38-pin .. 52-pin, or whatever 
your equipment involves. . 

14·PIN IC CmUUCTORS -lS¢ EACH 
Volume users of IC circuitry can take adva~tage of a Spectra
Strip advance in production techniques that now offers 14·pin 
IC connectors for as little as 19 cents each. 

And just as significant as the low price is the fact that the 
connectors are high reliability types with, permanent molded-in 
pins that won't loosen or press out during terminating, il'!stalla-
tion or use. 

eem /1971 Se~ YELLOW SECTION for Local Offices', Phones 
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Spectra·Twist 
flat ribbon cable 
can eliminate or 
reduce crosstalk. 

Twisted triads 
are also available. 

pairs are 
bonded together, but 
can be broken out 
for termination like 
Individual 
conductors. 

Spectra·Strip's 
unique patented 

cohesion process 
used to bond spacers 
and conductors. 

TWisted pairs and triads 
can be shielded 
and jacketed. 

SPECTRA-TWIST® FLAT RIBBON CABLE* 
In Spectra-Twist, round wire conductors of desired size are twisted 
together. These twisted pairs are then bonded by the patented Spectra
Strip cohesion process to form a ribbon cable. Each pair can then be 
treated like an individual conductor and broken out, stripped, tinned or 
otherwise prepared for termination or connector. 

Spectra·Twist Effective Against Crosstalk 
Using twisted pairs of conductors instead of shielping to reduce or 

eliminate crosstalk saves space and is substantially less expensive than 
shielding. 

Tests have shown that Spectra-Twist cables hold crosstalk spikes to 
voltages far below the level that might falsely trigger gates or other 
logic devices. Minimal loss of signal amplitude can be detected; Spectra
Twist transmits signals with virtually no signal degradation in the form 
of attenuation or distortion. 

A recent test demonstrating the crosstalk reduction capability of 
Spectra-Twist was made on a cable of 26 twisted pairs of 24 gauge con
ductors. Signals were S volts at 3 Mhz, using both TTL and DTL logic. 
No noise spikes of more than O.S volts were detected. 

SPECTRA·FLEX® ULTRA·FLEXIBLE FLAT BONDED RIBBON CABLE 
Up to 105 Strands per Conductor for Superlimpness, Superflexibility 
Spectra-Flex is an ultra-flexible version of the general purpose Spectra
Strip flat ribbon cable. It has the same important advantages of our basic 
round conductor flat ribbon cable with respect to reducing weight, space 
and labor, ability to break out individual conductors in any desired 
pattern, and terminntion with any standard type of connector. 

In addition, it offers the electronic equipment designer unusual limp· 
ness and flexibility in a cable because conductors can contain up to lOS 
strands of wire. This makes Spectra-Flex especially suited for applica
tions involving intermittent or continuous flexing, or in equipment with 
doors and drawers that bend, hinge, fold and slide. Spectra-Flex cable 
can undergo literally millions of flexings without physical damage and 
without altering its electrical and mechanical properties. 

AWG and Stranding 
Spectra-Flex is available with 26, 64 or lOS strands per conductor in 

sizes ranging from 18 to 30 AWG. Cables of up to 100 conductors can 
be assembled. When required. cables using different size conductors can 
be provided. 

Insulation and. Shielding 
Spectra-Flex insulation isnorm·ally PVC, meeting requirements of 

MIL-W-16878D, Types B or C. Shielding, with either a standard braided 
shield or the more flexible spiral type, can be provided. 

CROSSLINKED XL PVC FLAT RIBBON CABLE* 
Tougher, Costs Less Than TFE 
FEATURES 
• Withstands hot soldering irons @ 3S0°C. 
• Resists distortion at elevated temperatures due to current overload. 
• Resists abrasion. . 
• Operates continuously at 11SoC. 
• Withstands temperatures up to lS0°C for short periods. 
• Costs much less than TFE. 

Irradiated crosslinked PVC-insulated wire with many of the advan
tages of TFE at half the cost is now being made into round conductor 
flat ribbon cable by Spectra-Strip. 

Like TFE, crosslinked PVC won't melt, smoke or shrinkback if hit by 
a hot soldering iron. It's more solvent-resistant than ordinary PVC and 
several times toiIgher than TFE against cutting, crushing and abrasion. 

Form stability and stable dielectric properties at higher temperatures 
and overloads are XL PVC's most important benefits. Using this insula
tion, Spectra-Strip's unique bonded flat ribbon cable, harnesses and cable 
assemblies are rated at l1SoC for continuous operations. intermittent 
service at ISO°C and momentary temperatures up to .3S0°C. 

XL PVC meets all requirements of MIL-W-16878D, Types B; C and 
D and carries UL approval. 
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WIRE & CABLE FOR PRODUCTION • • • RESE4RCH • • • PROTOTYPE 
G()vernment Military Specifications ... Commercial Specifications or Approved Manufacturers Specifications. 

IMMEDIATE DELIVERY 
• Most Military Specifications • High Temperature Wire & Cable • Telemetering Supervis
ory Control Cable • Complex Instrument Cable • Telephone & Inter-Communicating Cable 
• Electrical & ElectrQnic Instrument Wire • Coaxial Cables • Thermocouple Wire • MUl
tiple Pair Control Cable • Microphone Cable • Computer Caple • Many more 

NOW ALL THIS UNDER 'NE C'VER f '-, 

FOR THE FIRST TIME IN THE WIRE & CABLE INDUSTRY .. 
INFORMATION POWER FOR YOU II sWC's 
I~W TECHIICAL; ",' 
M4NU~L '& CATALOG ... 
published Spring 1971, contains five impor-
tant section~. ' 

1 COMPREHENSIVE CATALOG 
• ... complete technical information on Wire & Cable 

Products. (convenient alphabetical and military specifi
cation index.) 

2 COA1PREHENSIVE GLOSSARY 
• Of WIRE & CABLE 

TERMINOLOGY '" includes many special-terms 
and expressions. 

3 MANUAL Of COAXIAL CABLE 
. • .. :' compl~te listing of coaxial cable ... application and 

theory ... definitions ... complete tables ... illustrations 
... figures. ' . 

4 MILITARY SPECifICATIONS 
, • EVALUATION GUIDE ... data on Military spec

ification Wires containing all their major characteristics & ratings. 

5 GENERAL WIRf TABLES, CHARTS & 
• CQNVERSION FACTORS. . 

101 'Olllll,e COPI WIII~ 10 lileltlllll' 1!'/HI11melll CE 
25.YEAR HISTORY Of ABIUTY TO DEUVER COMPLETE UNE 
Of WIRE, CABLE & CORD STOCK or we will CUSTOM Y9UR DESIGN. 



How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages Will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. ''Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufactLirer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manu'actul'ers' addresses, phones and sales ollices 
YEL.L.OW SECTION 

to find trade name sources 
VOL.UME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance \ 

contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave" Garden City, N.Y. 11530, or phone (516) 248-9700. 
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HIGH TEMPERATURE WIRE & CABLE 

Cl 
on .... 

'22759/5&/6 24·4 .025·.044 SPC/NPC Mineral Filled 2001260 600 Ai rframe, Heavy Wa II N 
N 

Extruded TFE MS·17411 & 17412 ;F 
:::! 2275917&/8 24·4 .018·.034 SPC/NPC Mineral Filled 2001260 600 Airframe, Medium Wall :;: Extruded TFE MS·18000 & 18001 

22759/9&10 28·8 .014·.017 SPC/NPC Extruded TFE 200/260 1000 Heavy Wall Hook·Up 
MS·18113 & 18114 

22759/11&/12 28·16 .009 SPC/NPC Extruded TFE 2001260 600 Hook·Up 
MS·21985 & 21986 

TPC - Tin Plated Copper SPC - Silver Plated Copper NPC - Nickel Plated Copper ®Oupont "Polyimide/FEP Type F Film 
Above component wires available in shielded and jacketed multiconductor cables. Typical cable specs are: MIL·C·7078 and MIL.C·27500. 
'Available from Tensolite through AWG 2/0. 

_"d.'(>SITiED >HIGH TEMPERATURE---
..... ~~.7~;Equipment Wire File No. E20123 

RG/U TFE DIELECTRIC 
COAXIAL CABLE 

Material NominafWall UL Style No. Material N~mina .. wall UL Style No. PER - MIL·C·170 • SEE BULLET!!f NO. 116 

TFE .0055·.020 1371 l\yriarrM .004 1423 
.010 1212, 1213 .005 1422 
1/64 1164, 1180 .006 1426 

.020·.045 1198, 1199 .010 1327 

Miniature Medium Heavy 
M.ax. 00 Max. QD Max.OD 

.075" •• 155" .175'" .335" .420" •• 525" 

.010 1351 
FEP .0055·.020 1371 

Ka~ton .004 1470 .010 1226, 1227 
1/64 1332, 1333 .0055 1450 

.020·.045 1330, 1331 
TV Wire 5·40 KV de Rating 

TFE or FEP Coaxial Cable 1354 
HigH •. 3239 

Voltage 

FEP/Nylon .006/.003 1292 SEE BULLETIN NO. 114 

178Biu' 140/U 87A/U' 
179B/U' 141A/U' 116/U 
180B/U' 142B/U' 119/U 
187A/U' 143A/U 120/U 
188A/U' 302/U 144/U 
195A/U' 303/U' 165/U 

J 
196A/U' 304/U 166/U 
316/U' 225/U 

227/U 
393/U 

CSA Approvals avaIlable In 150, 300 and 600 volt rab~g, TFE Insulated. 
TM PENNWAlT 

. Off·the·shelf Delivery . 

.~tiffER ;H!GH 'TEMPERATURE WIRE AND CABLE PRODUCTS FOR INDUSTRIAL AND COMMERCIAL USAGE 

1. Thermoplastic Insulations & Jackets ~ PVC Nylon, Kynar Poly· 
Wire & Cable urethane, FEP, Polysulfone, etc. 
Bulletin 109A 

2. Ultra·Thin Hook·Up Wire 100 Vrms Type UT wi re, sizes 36 through 26 In 
Bulletin 112 solid conductors, and 28 'through 36 in stranded 

conductors. Wall thickness from .0015" to .004" 

3. Instrumentation and Fluorocarbon, polyimide or high temperature ther· 
Control Cables moplaslic insulated multi·conductor cables for 

instrumentation, signal, and control cable appli, 
cations. 

4. Heater Cables TFE and Polyimide insulated resistance a 1I0y can· 
ductors. Ratings to ·500oF. 

5. Power Cables 600 and 1000 Vrms ratings in sizes AWG 22 
through 4/0. Copper and aluminum conductors. 

6. Transmission lines Flat laminated or extruded constructiqns, in· 
Bulletin 110 cluding tri·line cables. 

7. Medical Wire Insulated 26·42 AWG conductors 55#316, copper 
other alloys and precious metals. 

For detailed information on these products, 
send for Tensolite's 200 page Product and 
Technical Handbook, or contact the Tensolite 
representative in your area. 

8. Parallel Wrapped pvd 
and TFE Insulations 

Increased flexibility for 
and hearing aids. High 
TV and radio wiring. 

phonograph tone arms 
dielectric strength for·· 

9. Computer Wire Wide variety of insulation and conductors for use 
Bulletin 110 in automatic wiring eqUipment. TFE, FEP, Kynar, 

Tefzel®, Polyimide overeoated Kapton, etc . 
. _---_ .• 

10. Tufflile™ Polyimide Medium and heavy wall construclions 10 Mll·W· 
Insulated Wires 81381. Thin wall, .0045", construction also avail· 
Bulletin 108B able. 

;---_._--

11. Ribbon Cables Bonded and woven high temperature Teflon, 
Bulletin 102A Kapton, and thermoplastic cg!TIPonents. 

12. Ra ilite™ High temperature, non·flammable, modified fluoro· 
Bulletin 117 carbon locomotive and car wiring. 

13. Teflon For airframe and computer back panel use where 
Polyimide·Tuffcote™ cul·through resistance i~ required: 
~ulletin 113 

14. Thermocouple High temperature Teflon and Kapton insulated. 

TM TENSOLITE 
Division of Carlisle Corporation 

WEST MAIN ST., TARRYTOWN, N. Y. 10591 
(914) 631·2300 • TWX 710·567·1202 
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Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Transcon ENGINEERED HARDWARE IS THE STANDARD OF INDUSTRY 

@IDillJ1~-rap· 
SPIRAL WRAPPING 
FOR FLEXIBLE 
HARNESSES,CABLES, 
GROUPS OF LEADS 
OR CONDUCTORS 

I2/: Z ·2 /7 ]~@W 
I- PITCH ~ O.OTwALL ~ 

POLYETHYLENE (Natural) @~rn~!]_raps OUTDOOR POLYETHYLENE (Black) @~rn~l]_rap~ 

500·0001 1/8" .125 .031 1/4 .5" 100' 500·1001 1/8" .125 .031 1/4 .5" 100' 
500·0002 3/16" .187 .031 1/4 1.5" 100' 500-1002 3/16" .187 .031 1/4 1.5" 100' 
500-0003 1/4" .250 .031 3/8 2.0" 100' 500-1003 1/4" .250 .031 3/8 2.0" 100' 
500·0004 1/4" .250 .040 3/8 2.0" 100' 500-1004 1/4" .250 .040 3/8 2.0" 100' 

500-0006 3/8" .375 .062 7/16 3.0" 100' 500-1006 3/8" .375 .062 7/16 3.0" 100' 
500-0007 1/2" .500 .062 9/16 4.0" 100' SOO-1007 1/2" .500 .062 9/16 4.0" 100' 
500-0008 5/8" .62S .062 5/8 5.0" 100' 500-1008 S/8" .62S .062 5/8 5.0" 100' 
500-0009 3/4" .750 .062 7/8 6.0" 100' SOo-lOo9 3/4" .7SO .062 7/8 6.0" 100' 

500-0012 I" 1.000 .083 7/8 8.0" 100' SOO-1012 I" 1.000 .083 7/8 8.0" 100' 
Conforms to: Grade C Fed. Spec. L.P. 390 Mll+631D MIL·P-26692 Conforms to: Grade C Fed. Spec. L.P. 390 MIL·I-631D MIL-P·26692 

OUTDOOR NYLON (Black) @~rnl1l]_rap~ 

100' SOO·3OO1 1/8" .125 .016 1/4 .5" 100' 
1/4 100' SOO-3OO2 3/16" . .187 .016 1/4 1.0" 100' 
3/8 100' Soo-3013 1/4" .2SO .020 3/8 2.0" 100' 
3/8 100' SOO-3OO3 1/4" .250 .031 3/8 2.0" 100' 
7/16 100' SOO-3004 3/8" .37S .031 7/16 3.0" 100' 

500-2005 1/2" .500 .031 9/16 4.0" 100' 500-3005 1/2" .500 .031 9/16 4.0" 100' 
500-2006 S/8" .62S .031 S/8 5.0" 100' 500-3006 S/8" .625 .031 5/8 5.0" 100' 
500-2007 3/4" .750 .040 7/8 6.0" 100' SOO-3007 3/4" .750 .040 7/8 6.0" 100' 
500-2008 7/8" .875 .040 7/8 7.0" 100' 500-3008 7/8" .875 .040 7/8 7.0" 100' 
500-2009 I" 1.000 .040 1 8.0" 100' 500-3009 I" 1.000 .040 1 8.0" 100' 

Conforms to: MI L-M-22096 Conforms to: MIL·M·22096 , 

TEFLON* (Natural) @~rnl1l]_rap~ 
RULAN 
(Flame Retardant Polyethylene) 500-5001 1/8" .12S .030 1/4 .5" 100' 

5OO-SOO2 3/16" .187 .030 1/4 1.0" 100' 
500-5003 1/4" .2S0 .030 3/8 2.0" 100' 

S00400l 1/8" .12S .030 1/4 .S" 100' 500-5004 3/8" .375 .030 7/16 2.5" 100' 
500·4002 1/4" .250 .062 3/8 2.0" 100' 500-5005 1/2" .SOO .030 9/16 3.0" 100' 
SOO-4003 3/8" .375 .062 7/16 3.0" 100' 500-5006 5/8" .62S .030 5/8 3.S" 100' 
500·4004 1/2" .500 .062 9/16 4.0" 100' 500·5007 3/4" .7S0 .040 7/8 4.0" 100' 

500-5008 7/8" .875 .040 7/8 5.0" 100' 

500-5009 I" 1.000 .040 6.0" 100' 
Conforms to: MIL·I·22129B AMS 3651B, 3653 'TEFLON - duPont Trademark 

OTHER LENGTHS AVAILABLE UPCN REQUEST 
For Information on Transcon's SemiConductor Mounting Pads, see Section 4800, Vol. II 
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SEC. 6000 • WIRE! CABLE! HARNESSES & ACCESSORIES 

Tran s con MAN U FA C T URI N G co. BOX 20825 • DALLAS, TEXAS 75220 • (214) 357·8301 

TEFLON* TFE EXTRUDED TUBING 
THIN WALL TEFLON* TUBING AMS·3655 STANDARD WALL TEFLON* TUBING MIL·I·22129 

AMS·3653 
i!:S"", Part No. AWG </I.0~ , Wan Part No. AWG I.D. Wall 

550·0001 30 .012 .009 550·1001 30 .012 .010 
550·0002 28 .015 .009 550·1002 28 .015 .010 
550·0003 26 .018 .009 550·1003 26 .018 .010 
550·0004 24 .022 .009 550·1004 24 .022 .012 
550·0005 23 .026 .009 550·1005 23 .026 .012 
550·0006 22 .027 .009 550·1006 22 .027 .012 
550·0007 21 .032 .012 550·1007 21 .032 .014 
550·0008 20 .034 .012 550·1008 20 .034 .016 
550·0009 19 .038 .012 550·1009 19 .038 .016 
550·0010 18 .042 .012 550·1010 18 .042 .016 
550·0011 17 .047 .012 550·1011 17 .047 .016 
550·0012 16 .053 .012 550·1012 16 .053 .016 
550·0013 15 .059 .012 550·1013 15 .059 .016 
550·0014 14 .066 .012 550·1014 14 .066 .016 
550·0015 13 .076 .012 550·1015 13 .076 .016 
550·0016 12 .085 .012 550·1016 12 .085 .016 
550·0017 11 .095 .012 550·1017 11 .095 .016 
550·0018 10 .106 .012 550·1018 10 .106 .016 
550·0019 9 .118 .015 550·1019 9 .118 .020 
550·0020 1/8" .125 .015 550·1020 1/8" .125 .020 
550·0021 8 .133 .015 550·1021 8 .133 .020 
550·0022 7 .148 .015 550·1022 7 .148 .020 
550·0023 6 .166 .015 550·1023 6 .166 .020 
550·0024 5 .188 .015 550·1024 5 .188 .020 
550·0025 4 .208 .015 550·1025 4 .208 .020 
550·0026 3 .234 .015 550·1026 3 .234 .020 
550·0027 1/4" .250 .015 550·1027 1/4" .250 .020 
550·0028 2 .263 .015 550·1028 2 .263 .020 
550·0029 1 .294 .015 550·1029 1 .294 .020 
550·0030 5/16" .312 .015 550·1030 5/16" .312 .020 
550·0031 0 .330 .015 550·1031 0 .330 .020 

LIGHTWEIGHT TEFLON* TUBING AMS·3654 FRACTIONAL INDUSTRIAL TEFLON* TUBING 
~ ;.~ ~ ,:,;,.-art'No.,", :<,:' .'.! ',:'AWG::'», ,;':':;;;,1;0,,:::::;,,',; ; ,. ,~ ,,'Wall 

550·2001 30 .012 .006 
550·2002 28 .015 .006 
550·2003 26 .018 .006 
550·2004 ?4 .022 .006 
550·2005 23 .025 .006 
550·2006 22 .027 .006 
550·2007 21 .032 .006 
550·2008 20 .034 .006 
550·2009 19 .038 .006 
550·2010 18 .042 .006 
550·2011 17 .047 .006 
550·2012 16 .053 .006 
550·2013 15 .059 .006 
550·2014 14 .066 .008 
550·2015 13 .076 .008 
550·2016 12 .085 .008 
550·2017 11 .095 .008 
550·2018 10 .106 .008 
550·2019 9 .118 .008 
550·2020 1/8" .125 .008 
550·2021 8 .133 .008 
550·2022 7 .148 .008 
550·2023 6 .166 .010 
550·2024 5 .186 .010 
550·2025 4 .208 .010 
550·2026 3 .234 .010 
550·2027 1/4" .250 .010 
550·2028 2 .263 .010 
550·2029 1 .294 .010 
550·2030 5/16" .312 .012 
550·2031 0 .330 .012 

'.;"'0< 
" 

>'>:,PAJl'[;NO;0;;';:: i':;:;'S£'~fiD") ;y:" .'.",' ,0;0:" 
550·3001 1/8" .185 .030 
550·3002 3/16" .248 .030 
550·3003 1/4" .310 .030 
550·3004 5/16" .372 .030 
550·3005 3/B" .1\35 .030 
550·3006 7/16" .498 .030 
550·3007 1/2" .560 .030 
550·3008 9/16" .622 .030 
550·3009 5/8" .685 .030 
550·3010 11/16" .747, .030 
550·3011 3/4" .830 .040 
550·3012 7/8" .965 .045 
550·3013 1" 1.090 .045 
550·3014 1·1/8" 1.215 .045 
550·3015 1·1/4" 1.340 .045 
550·3016 1·1/2" 1.600 .050 

Notes: 
1. Standard Color-Natural, but any of 10 solid colors can 

be supplied. 
2. Supplied in 100' coils or spools. Specify if longer or 

shorter spools are required. 
3. Industry standard tolerances apply to diameter and wall 

thickness unless otherwise specified. 
4. Certificate of compliance to MIL·I·22129C furnished upon 

request. 
5. Quotation for special services, such as bondable treat· 

ment or etching, furnished promptly upon request. 
• Teflon - DuPont Trademark. 

CLEAR POLYURETHANE TUBING 
~1l1ll~;'j\,? '.i~'J;'g;';;:;: " ,q;Pf:~;} ;),+w~m~': , :;::i~~rlNiI.;S:: iJ;;\~~$2;:i,:,O.p';,(?,' ,,::.<\!'fli!!\;:+:) iE::~~,itlo;i:i;\ ,i,;:"I,p:,::;.;; ,:,':O\II;,;i!~; ::::W~!M2! 

511·2001 }f," 14" J.i'," 511-2012 ~/' U," M,'! 511-2023 'Ni' :V4" ~z" 
511·2002 14" 'K," Ji'z" 511-2013 ~," 112" %." 511-2024 %" %" Ml' 
511-2003 II." 114" X'6" 511-2014 ~/' Uo" 14" 511-2025 %" 7/." 14" 
511·2004 II." 112" 'KI' 511-2015 %" 112" M," 511-2026 IU," ¥a" ~," 
511·2005 'K," 114" Ji'z" 511-2016 %" Uo" %." 511-2027 :V4" 1~'" %." 
511·2006 'K," ~," M," 
511·2007 'K," U," lis" 
511-2008 114" ~," J.i'," 
511·2009 114" %" }f," 

511-2017 %" %" 14" 
511-2018 U," Uo" M," 
511-2019 U," %" ~z" 
511-2020 lI2" %" }f," 

511-2028 :V4" 1" lI." 
511-2029 ¥." 1M," ~2" 
511-2030 ¥a" Ill." 14" 
511-2031 1" l'K," ~," 

511-2010 lI4" U," %." 
511·2011 lI4" 112" 14" 

511-2021 '12" 'M, ~," 
511-2022 '12" :V4" lI." 

511-2032 1" 1114" 14" 

NOTES: 
1. Abrasion Resistance: Tubing made of Polyurethane will often outwear other 6. Weather Resistance: Outstanding resistance to oxygen and ozone. 

materials by a marBin of 5 to 50/ one when severe abrasion is a factor. 7. Electrical Properties: Polyurethane has excellent electrical insulating 
2. 011 and Solvent ReSIstance. properties and is used successfully in many wire and cable harness. 
3. Load-Bearing CapaCity: Polyurethane has a higher load·bearing capacity assemblies. 

4. i~~~ ~':rsi~~~I~i~~i~~~lr.~¥~~"e~ih ranges between 500-1000 Ibs/linear inch. 8. Bonding to Metal: When polyurethane is molded directly onto metal 
5. Heat and Cold Resistance: Continuous use above 2250F. is not recommended inserts, outstanding bonds are obtained. 

nor is urethane recommended in hot water over 175°F. At low temperatures 9. Flex-Life: Most formulations offer extremel~ high flex-life and' can be ex-
polyurethane will remain flexible down to -gOOF. A gradual stiffening will pected to outlast other elastomeric materials where this feature Is an 
occur at OaF. but will not become pronounced until much lower tempera· Important requirement. 
turesareobtained. STANDARD LENGTH IS 100' COILS-OTHER LENGTHS AVAILABLE UPON REQUEST 

For Information on Transcon's SemiConductor Mounting Pads, see Section 4800, Vol. II 
eemJ 1971 See YELLOW SECTION for Local Offices, Phones 3061 



Vol. 3. PASSIVE COMPONENTS / MATERIALS (HARDWARE 

T ranscon ENGINEERED HARDWARE IS THE STANDARD OF INDUSTRY 
• 

. VINYL (PVC) TUBING 
chemical resistant, o~orless, tasteless. 

approved by the U. S. Food & Drug 
tubIng, laboratory tubIng and 

· •. ~.Di ·W~IL 
512·4001 512·4i01 512·4014 512·4114 512·4027 512·4127 11/16 15/16 1/8 
512·4002 512·4102 512·4015 512-4115 512·4028 512·4128 11/16 1" 5/32 
512·4003 512·4103 512·4016 512·4116 512·4029 512·4129 3/4 1" 1/8 
512·4004 512·4104 512·4Q17 512·4117 512·4030 512·4130 3/4 1·1/16 5/32 
512-4005 512·4i05 512·4016 512·4118 512·4031 512·4131 3/4 1·1/4 .1/4 
512·4006 512-4106 512·4019 512·4119 512·4032 512·4132 7/8 1-1/8 1/8 
512·4007 512·4107 512-4020 512·4120 512·4033 512·4133 7/8 1·3/16 5/32 
512·4008 512·4108 512·4021 512-4121 512·4034 512·4134 1" 1-1/4 1/8 
512·4009 512·4109 512·4022 512·4122 512·4035 512-4135 1" 1·3/8 3/16 
512·4010 512·4110 512·4023 512·4123 512·4036 512·4136 1" 1-1/2 1/4 
512·4011 512-4111 512·4024 512-4124 512·4037 512-4137 1·1/4 1-1/2 1/8 
512-4012 512·4025 512-4125 512·4038 512·4138 1-1/4 1-3/4 1/4 
512-4013 512-4026 512-4126 

512-0101 512·0901 512-1001 512-1201 512·0601 512-0701 512-1301 512-1401 .. 012 
512-0002 512-0102 512-0902 512-1002 512-1202 512-0602 512-0702 512-1302 512-1402 .012 
512-0003 512-0103 512-0903 512-1003 512-1203 512-0603 512-0703 512-1303 512-1403 .016 
512-0004 512-0104 512-0904 512-1004 512-1204 512-0604 512-0704 512-1304 512-1404 .016 

512-0005 512-0105 512-0905 512-1005 512-1205 512-0605 512-0705 512-1305 512-1405 .042 .016 S 1000 18 
512-0006 512-0106 512-0906 512-1006 512-1206 512-0606 512-0706 512-1306 512-1406 .047 .016 s. 1000 17 
512:0007 512-0107 512-0907 512-1007 512-1207 512-0607 512-0707 512-1307 512-1407 .053 .016 S 1000 16 
512-0008 512-0108 512-0908 512-1208 512-0608 512-0708 512·1308 512-1408 .059 ·.016 s· 1000 15 

14 512-0009 512-0109 512·0909 512-1009 512-1209 512-0609 512-0709 512-1309 512-1409 .066 .016 S 500 14 
13 512-0010 512-0110 512-0910 512-1010 512-1210 512-0610 512-0710 512-1310 512-1410 .076 .016 S 500 13 
12 512-0011 512-0111 512-0911 512-1011 512-1211 512-0611 512-071l 512-1311 512-1411 .085 .016 S 500 12 
11 512-0012 512-0112 512·0912 512-1012 512-1212 512-0612 512-0712 512-1312 512-1412 .095 .016 S 500 11 

10 512-0013 512-oiI3 512-0913 12-1013 512-1213 512·0613 512-0713 512-1313 512-1413 .106 .016 S 500 10 
9 512-0014 512-0114 512-0914 512-1014 512-1214 512-0614 512·0714 512-1314 512-1414 .118 .020 S 500 9 

1/8" 512-0015 512.011; 512-0915 512-1015 512-1215 512-0615 512-0715 512·1315 512-1415 .125 .020 S 500 1/8" 
8 512-0016 512-011 512-0916 512-1016 512-1216 512·0616 512-0716 512·1316 512-1416 .133 .020 S 500 8 

7 512-0017 512-0117 512·0917 512-1017 512-1217 512·0617 512-0717 512-1317 512-1417 .148 .020 S 500 7 
6 512-0018 512-0118 512-0918 512-1018 512-1218 512-0618 512-0718 512-1318 512-1418 .166 .020 S 500 6 
5 512-0019 512-0119 512-0919 12-1019 512-1219 512-0619 512-0719 512-1319 12-1419 .186 .020 S 250 5 
4 512-0020 512-0120 512-0920 512-1020 512-1220 512·0620 512-0720 512-1320 512-1420 .208 .020 C 250 4 

3 512-0021 512-0121 512-0921 512-1021 512-1221 512-0621 512·0721 512-1321 512-1421 .234 .020 C 250 3 
1/4" 512-0022 512-0122 512-0922 512-1022 512-1222 512-0622 512-0722 512-1322 512-1422 .250 ·.020 C 200 1/4" 

2 512-0023 512-0123 512-0923 512·1023 512-1223 512·0623 512-0723 512-1323 512-1423 .263 .020 C 200 2 
1 512-0024 512-0124 512·0924 512-1024 512-1224 512-0624 512-0724 512-1324 512-1424 .294 .020 C 200 1 

0 512-0025 512-0125 512·0925 512-1025 512-0625 512·0725 5~2-1325 512-1425 .330 .020 C 200 0 
5/16" 512-0026 512-0126 512-0926 512-1026 512-1226 512-0626 512-0726 512-1326 512·1426 .313 .025 C 200 5/16" 
3/8" 512-0027 512-0127 512·0927 512·1027 512-1227 512·0627 512-0727 512·1327 512-1427 .375 .025 C 200 3/8" 

7/16" 512-0028 512-0128 512-0928 512-1028 512-1228 5i2-0628 512-0728 512-1328 512-1428 .438 .025 C 100 7/16" 

1/2" 512-0029 512·0129 512·0929 512-1029 512-1229 512-0629 512·0729 512-1329 512-1429 .500 .025 C 100 1/2" 
9/16" 512-0030 512-0130 512·0930 512-1030 512-1230 51~-0630 512-0730 512-1330 512·1430 .562 .030 C 100 9/16" 
5/8" 512-0031 512-0131 512-0931 512-1031 512-1231 512-0631 512·0731 512-1331 512-1431 .625 .030 C 100 5/8" 
3/4" 512-0032 512-0132 512-0932 512-1032 512-1232 5i2-0632 512-0732 512-1332 512·1432 .750 .035 C 50 3/4" 

7/8" 512-0033 512-0133 512-0933 512-1033 512-1233 512-063j 512-0733 512-1333 512·1433 .875 .035 C 50 7/8" 
1 512-0034 512-0134 512·0934 512-1234 512·0634 512·0734 512-1334 512·1434 1.000 .035 C 50 1 

1·1/16" 512-0035 512-0135 512-0935 512-1035 512-1235 512·0635 5l2-0735 512-1335 512-1435 1.062 .035 C 50 1-1/ 16" 
1·1/8" 512-0036 512-0136 512-0936 512-1036 512-1236 512·0636 512·0736 512-1336 512·1436 1.125 .040 C 50 1-1/8" 

1·1/4" 512-0037 512-0137 512-0937 512-1037 512-1237 512-0637 512·0737 512-1337 512-1437 1.250 .040 C 50 1-1/4" 
1·3/8" 512-0038 512-0138 512-0938 512-1038 512-1238 512-0638 512·0738 512-1338 512-1438 1..375 .040 C 50 1-3/8" 
1-1/2" 512-0039 512-0139 512-0939 512-1039 512-1239 512-0639 512-0739 512-1339 512-i439 1.500 .045 C 50 1-1/2" 
1-3/4" 512-0040 512-0140 512-0940 512-1040 512-1240 512-0640 512-b740 512-1340 512-1440 1.750 .055 C 50 1-3/4" 

2 512-0941 512-1041 512-1241 5i2-0641 512-0741 512-1341 512-1441 2.000 .060 C 50 2" 
2-1/4" 512·0942 512-1042 512-1242 512-0642 512-0742 512-1342 512-1442 2.250 .065 C 50 2-1/4" 
2-1/2" 512-Q643 512-0743 512-i343 512-1443 2.500 .070 C 50 2-1/2" 

For Info[mation on Transcon's SemiConductor Mountinl[ Pads, see Section 4BDD, Vol. II 
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SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

Transcon MANUFACTURING CO. BOX 20825 • DALLAS, TEXAS 75220 • (214) 357-8301 

SHRINKABLE TUBING 
IRRADIATED POLYOLEFIN SHRINKABLE TUBING RATIO: 2 x 1 (50% SHRINK) 

$; 
514·0101. 
514·0102 
514·0103 
514·0104 
514·0105 
514·0106 
514·0107 
514·0108 
514·0109 
514·0110 
514·0111 
514·0112 
514·0ll3 
514·0114 

Clear 
Part No. 

514·0001 
514-0002 
514-0003 
514·0004 
514-0005 
514·0006 
514·0007 
514·0008 
514·0009 
514·0010 
514·0011 
514-0012 
514·0013 
514·0014 

514·0201 
514·0202 
514·0203 
514·0204 
514·0205 
514·0206 
514·0207 
514·0208 
514·0209 
514·0210 
514·0211 
514·0212 
514·0213 
514·0214 

,Yellow 
, par.t;No;, 

514-0301 
514·0302 
514·0303 
514·0304 
514·0305 
514·0306 
514·0307 
514·0308 
514-0309 
514·0310 
514·0311 
514-0312 
514-0313 
514·0314 

Blue 
Part No. 

514-0401 
514·0402 
514·0403 
514·0404 
514·0405 
514-0406 
514·0407 
514·0408 
514·0409 
514·0410 
514·0411 
514·0412 
514-0413 
514·0414 

White 
Part No. 

514-0501 
514·0502 
514-0503 
514·0504 
514·0505 
514·0506 
514·0507 
514·0508 
514·0509 
514-0510 
514-0511 
514·0512 
514-0513 
514·0514 

Expandell 
Inside Diameter 

Minimum 
(Inches) 

3/64 .046 
1/16 .063 
3/32 .093 
1/8 .125 
3/16 .187 
1/4 .250 
3/8 .375 
J/2 .500 
3/4 .750 
1 1.000 
1·1/2 1.500 
2 2.000 
3 3.000 
4 4.000 

Recovered 
Inside. Diameter 

Maximum 
(Inches) , 

.023 

.031 

.046 

.062 

.093 

.125 
.187 
.250 
.375 
.500 
.750 

1.000 
1.500 
2.000 

.016 

.017 
,020 
.020 
.020 
.025 
.025 
.025 
.030 
.035 
,040 
,045 
,050 
.055 

SPECIFICATION (SHRUNK): MIL·I·23053 (135°C)-STANDARD LENGTH: 100 FT. (25 FOUR FT. LENGTHS) 

VINYL SHRINKABLE TUBING 
RATIO: 2 X 1 (50% SHRINK) 

513-1903 513·1803 513,1753 513·1703 1/8 .125 .063 .025 
513·1904 513·1304 513·l754· 513·1704 3/16 .187 .093 .025 
513·1905 513-1805 513·l755 513·1705 1/4 .250 .125 .025 
513·1906 513·1806 513·1756 513-1706 3/8 .375 .187 .030 
513-1907 513·1807 513-l757 513·1707 1/2 .500 .250 .035 
513·1908 513·1808 513-1758 513·1708 3/4 .750 .375 .040 
513·1909 513·1809 513·1759 513·1709 1 1.000 .500 .045 
SPECIFICATIONS (Shrunk): MIL·I·631D Ul105°C 

TEFLON* HEAT SHRINKABLE TUBING 
THIN WALL 2 xl (50% SHRINK) 

551-0501 30 ,034 .015 
551-0502 28 .038 .018 
551-0503 26 .046 .022 
551-0504 24 .050 .027 
551-0505 22 .055 .032 
551·0506 20 .060 .039 
551-0508 18 .076 .049 
551·0510 16 .093 .061 
551,0512 14 .120 .072 
551-0514 12 .150 .089 
551-0516 10 .191 .112 
551-0518 8 .240 .141 
551-0520 6 .302 .178 
551-0522 4 .370 .224 
551-0524 2 .430 .278 
551·0526 0 .470 .347 

EJ<PANDED FROM: AMS 3655 MIL·I·23053B/12 

'TEFLON-DuPont Trademark 

.009 ±.002 

.009 ±.002 

.009 ±.002 

.010 ±.002 

.010 ±.002 

.012 ±.003 

.012 ±.003 

.012 ±.003 

.012 ±.003 

.012 ±.003 

.012 ±.003 

.015 ±.004 

.015 ±.004 

.015 ±.004 

.015 ±.004 

.015 ±.004 

TEFLON* HEAT SHRINKABLE TUBING 
STANDARD WALL 2 xl (50% SHRINK) 

551-1504 24 .045 .027 .012 ±.002 
551·1505 22 .050 .032 .012 ±.002 
551·1506 20 .055 .039 .016 ±.003 
551-1507 19 .060 .043 .016 ±.003 
551·1508 18 .065 .049 .016 ±.003 
551·1509 17 .080 .054 .016 ±.003 
551·1510 16 .090 .061 .016 ±.003 
551·1511 15 .110 .067 .016 ±.003 
551·1512 14 .120 .072 .016 ±.003 
551-1513 13 .130 .080 .016 ±.003 
551·1514 12 .140 .089 .016 ±.003 
551-1515 11 .160 .102 .016 ±.003 
551·1516 10 .180 .112 .016 ±.003 
551·1517 9 .200 .124 .020 ±.004 
551-1518 8 .230 .141 .020 ±.004 
551-1519 7 .240 .158 .020 ±.004 
551·1520 6 .290 .178 .020 ±.004 
551·1521 5 .310 .198 .020 ±.004 
551-1522 4 .370 .224 .020 ±.004 
551-1523 3 .390 .249 .020 ±.O04 
551·1524 2 .430 .278 .020 ±.004 
551-1525 1 .450 .311 .020 ±.004 
551-1526 0 .470 .347 .020 ±.004 

EXPANDED FROM: AMS 3653 Mll·I·22129 Mll·I·23053B/12 

TEFLON* HEAT SHRINKABLE TUBING 
FRACTIONAL INDUSTRIAL 4 X 1 (SHRINK RATIO) 

i'.'; ExPanded \', • Recovered ", .,' Nomlna'Wall~!;[:; 
,', ,Inside Diame1er ':", Uiside'Diam~ , ThickneSllAfter '::.} 

,;: ;:~:7j T.~~W:S~: .,'; ~>t " Maximum '" . ','Shrlnklrig'ii'S/iJ 
Inches), Wall,' . ±TolerallCa. 

551-3501 5/64 .078 .025 .009 ±.002 
551-3502 1/8 .125 .037 .010 ±.002 
551-3503 1/4 .250 .063 .012 ±.003 
551-3504 3/8 .375 .096 .012 ±.003 
551-3505 1/2 .500 .144 .015 ±.004 
551-3506 5/8 .625 .178 .015 ±.004 
551-3507 3/4 .750 .224 .015 ±.004 
551-3508 1 . 1.000 .278 .015 ±.004 
551·3509 1·1/4 1.250 .347 .015 ±.004 

STANDARD PACKAGE IS 100 FEET EXCEPT I" & 1'14" ARE 25 FEET MIL-I-23053B/12 

STANDARD PACKAGE IS 100'~OTHER LENGTHS AVAILABLE UPON REQUEST 
Colors to MIL-STD·l 04 Also Available 

For Information on Transcon's SemiConductor Mounting Pads, see Section 4800, Vol. II 

eem/1971 See YELLOW SECTION for Local Offices, Phones 3063 



Vol. 3 PASSIVE COMPONENTS I MATERIALS I HARDWARE 

Transcon ENGINEERED HARDWARE IS THE STANDARD OF INDUSTRY 

CABLE & WIRE TIES 
"TUF· TIES"® 

Use standard pistol·type tool or simply wrap the tie around the cable, slip tail 
through the head, and pull tight. Snip off excess tail. • 

FLAT "TUF·TIES"@ (CABLE TIES) , 

700·3501 I MS'18034.41 Natural 4.00" 
700·3502 MS·17821·4 Black 4.00" 
700·3401 I MS·18034-1 I Natural 6.75" 
700·3402 MS·17821·1 Black 6.75" 

700·3421 I MS·18034-2I Natural 14.00" 
700-3422 MS·17821-2 Black 14.00" 

-Meets or exceeds military specifications. 

Patent No. 3,484,905 

.110" 

.110" 
.188" 
.188" 

.188" 

.188" 

1.00" Nylon 
1.00" Nylon 

1.75" Nylon 
1.75" Nylon 

4.00" Nylon 
4.00" Nylon 

. "TUF-TIES"® 

This "Tuf·Tie" fan be snuggly 
without the use of tools. 

You can release the "Tuf·Tie" as ofteh as required without damage to. 
itself and wlth~.~t ~ny loss in its holding efficiency •. 

a Qr,:'!f.·w¢·';;;':I''':'i/. .oJ;.ell 
700·3551 Natural 9" 

"TINY·TIES"@ (NYLON) ===---------------------v 

CLASS II 
INSERT 

yb 
LOCK 

r 
NYLON CABLE HANGERS 

Sharp. hefty pull breaks the seal -
CAN NEVER BE USED AGAIN 

I;...·------ILENGTH ------~·I 

@---:-~ tid WD Plugs into a .250" hole in material up to .100" thick. Wire 
bundle or tubing hangs secure in loop formed . 

. 040 

c=~~=:=.l=15============~~~1 
Figure "A" <:> 

;. J 

..... 
(Y) --1 r-+-+-~~'+~~~+-~r--r-n~~~~ 

Figure "B" 

Figure "B" COLORS AVAILABLE ON REQUEST 

For Information on Transcon's SemiConductor Mounting Pads, see Section 4800, Vol. II 
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SEC. 6000 • WI RE I CABLE I HARNESSES & ACCESSOR I ES 

Transcon MANUFACTURING CO. BOX 20825. DALLAS, TEXAS 75220. (214) 357·8301 

CABLE CLAMPS - STANDARD AND HEAVY DUTY 

1- -I 

T E 
-I ~ ~ -,,~ 

I~ 
I (WIDTH) 

W __ t 
.203" 

NYLON CABLE CLAMPS - lAs" WIDE 
.• / $I!~dard·. "~'~;He.!!yDuty . Dimensions 

Nat~N.'k~i:k ; /HiJ'· Part No. 
. "En 

H.D • 
'. NiItIir.II: Black HDft 4~Tu 

713·0001 713·0501 710·0001 710·0501 1/8 .360 .050 
713·0002 713·0502 710·0002 710·0502 3/16 .391 .050 
713-0003 713·0503 710·0003 710·0503 1/4 .423 .050 
713·0004 713·0504 710·0004 710·0504 5/16 .454 .050 
713·0005 713·0505 710·0005 710·0505 3/8 .485 .050 
713·0006 713·0006 710·0006 710'0506 7/16 .516 .050 
713·0007 713·0507 710·0007 710·0507 1/2 .548 .050 

POLYPROPYLENE CABLE CLAMPS - Y2" WIDE 
NYLON CABLE CLAMPS - Y2" WIDE 

ETHOCEL CABLE CLAMPS - Y2"WIDE 

HEAVY DUTY NYLON-Sh" WIDE 

Std. 
uT'~ 

.047 

.047 

.047 

.047 

.047 

.047 

.047 

.047 

.047 

.047 
.047 

Natural Black "En "T" 
710·0212 710·0712 1.163 .060 

NYLON CABLE CLAMPS - Sh" WIDE 
Natural 

713·0212 

ALL ITEMS CAN BE SUPPLIED IN COLORS AND OTHER PACKAGINGi, OR DIFFERENT MOUNTING HOLE SIZE, PRICES FOR SPECIALS ON REQUEST. 

Nylon Cable Clamps are stronger than /rost other cable .clamp material. They resist acids better and have a higher operating temperature, +135°C 
(+275°Fl. Basically conforms to Mll·P·17091A* and amendment 2, Mll·P·17091B*, Mll·M·20693A type 1*, NAS·1397, MS·39014*, Mll·P·20693. 

·Conforms to dil1)ensional requirements and materials specifications. 

Polypropylene Clamps are stronger and stand higher tem~eratures than Ethocel and at a lower cost. 
Ethocel clamps have satisfied unlimited fastening problems throughout the electrical/electronic industr.y. It is light weight, yet very durable with excellent 
shock reSisting properties in a temperature range from 1850 F to -i40oF. 
USED IN:' Electrical and Electronics USED FOR: Corrosion Resistance Resilience Pipe' 

Television and Radio Aircraft Durability Economy Lightness of Weight Tubing 
Business Machines Home Appliances Electrical Properties Moisture Resistance Single Wires 
Industrial Machines Vending Machines Strength Abrasion Resistance Group Wires 

For Information on Transcon's SemiConductor Mounting Pads, see Section 4BDD, Vol. II 

eem/1971 See YELLOW SECTION for Local Offices, Phones 3065 



Vol.S PASSIVE COMPONENTS I MATERIALS I HARDWARE 
,': 

Transcon ENGINEERED HARDWARE IS THE STANDARD OF INDUSTRY 

PLASTIC COMPONENT CLIPS 

lQ 
I 

721-0001 1/4 11/32 
721-0002 5/16 15/32 
721-0003 3/8 1/2 
721-0004 7/16 1/2 
72i-0005 1/2 5/8 
721-0006 9/16 5/8 
721-000]. 5/8 5/8 
721,0008 11/16 3/4 
721-0009 3/4 7/8 
121-0010 7/8 1 
721-0011 1 1-1/4 
721-0012 1-3/8 1-15/32 
721-0(113 1 1-1/4 
721-0014 1-3/8 1-15/32 
721-0015 1-15/32 x 17/32 

U.S" Pat. No. 2,541,828 

These bushings will, cut your production cost be
cause there is no need to knot or tie your cords 
to avoid strain on connections! They are quickly 
and easily installed with specially designed pin
cers or even with ordinary pliers. 

Once installed they lock the cords to the'chassis 
panel in a vice-like grip and are locked there until 
deliberately removed for servicing or trouble 
shooting. 

TRANSCON Bushings on an appliance are 'a 
symbol of highest quality. 

SPECIAL PINCERS FOR SPEEDIER INSTALLA
TION ARE AVAILABLE. 

if Pll'ce Bushing on Cord , 

For Information on 
3066 PAGES: 1-988 (Vol. 

1 

Flat 

Flat 

Round 

Round 

T 
B 
~ ...... _ ............... u 

C 

T 
E 

1 

I 

~ I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

: -~ 
I 
I 

I I 
I 

B 
t 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/? 
i/2 
1/2 
1/2 

1-1/8 
1-1/8 
1-1/8 

1-19/32 

3/32 
3/32 
3/32 
3/32 
3/32 
3/'12 
3/32 
5/32 
5/32 
5/32 
5/32 
5/32 
5/32 
5/32 
5/32 

" 
TRANSCON Plastic Compbnent Clips are a con
venient. and economical means for fastening a 
wide variety of electrical and electronic compo
nents, accessories and parts. They are 'designed 
for fast, easy insertion, hold firmly and yet are 
easily . removed. Typiciil applications are capac-

itti!ttier~fi~~°i:e ~~J':'cl:~~~~e~1! ~~~~rri:t~on of 
rigid vinyl and polypropylene with insulating 
properties having higher di-electric strength_ 

The floor of the clip is punched with one or ,two 
holes for screws or other fastening devices. 

~l 
PART No. 721-0015 

3/4 
3/4 

3/4 17/64 

CONTOUR STYLE 

id9 
(DUAL) (ROUND) 

. Tis .680 .275 .125 

.560 .430 .165 .100 

.125 

.062 

.125 

eem /1971 



SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

Transcon MANUFACTURING CO. BOX 20825 • DALLAS, TEXAS 75220. (214) 357·8301 

LACING TAPE AND CORD 
NYLON (POLYAMIDE) TWINE (CORD) TO MEET MIL·T·713C (Supersedes MIL·T·713A) 

~ .PART NUMBE~ 

~ur~I,; Black 

730·0101 730·0001 
730·0102 730·0002 
730·0103 730·0003 

'[y~e .... 

PWaxed 
PWaxed 
PWaxed 

1 
2 
3 

70 Lbs. 
48 Lbs. 
32 Lbs. 

; .. Finls.h 

B 
B 
B 

Nominal 
Diameter 
(Inches) 

.039 

.029 

.025 

Yards per 
Pound 

550 
750 

1100 

Standard 
Put;up 

1 Lb. Spool 
1 Lb. Spool 
1 Lb. Spool 

NYLON (POLYAMIDE) FLAT BRAIDED TAPE TO MEETMIL·T·43435 
~~~~~~~~~~~--------~ Nominal 

. tfat!I~!.t:;j 
Thickness . Standard 
(Inches) Put-up 

730·0105 730·0005 1 135 Lbs. B .225 .114 250 Yd. Spool 
730·0106 730·0006, 2 80 Lbs. B .125 .012 250 Yd. Spool 
730·0107 730·0007 3 50 Lbs. B .090 .012 500 Yd. Spool 
730·0108 730·0008 4 25 Lbs. B .062 .012 500 Yd. Spool 
730·0109 730·0009 5 15 Lbs. B .050 .012 500 Yd. Spool 

DACRON (POLYESTER) FLAT BRAIDED TAPE TO MEET MIL·T·43435 

730·0015 
730·0014 
730·0011 
730·0012 
730·0013 

II 
II 
II 
II ,I 

1 
2 
3 
4 
5 

135 Lbs. 
80 Lbs. 
50 Los. 
25 Lbs. 
15 Lbs. 

B 
B 
i3 
B 
B 

.225 .014 

.125 .012 

.090 .012 

.062 .012 

.050 .012 

250 Yd. Spool 
250 Yd. Spool 
500 '{d. Spool 
500 Yd. Spool 
500 Yd. Spool 

TEFLON* (TETRAFLUOROCARBON) FLAT BRAIDED TAPE TO MEET MIL-T·43435 

~:NIJ~~;';i' 
.. Nimiinal Nominal ',:":.> 

,·.··Wi.dtll" '.' Thickness· Standard 
':' (InCheS)· (IMhes) '··Put.up·; 

;" 

730·0222 III 2 30 Lbs. B .120 .011 250 Yd. Spool 
730·0224 III 4 15 Lbs. B .065 .011 250 Yd. Spool 
730·0227 III 2 30 Lbs. B .120 .011 50 Yd. Spool 
730·0229 III 4 15 Lbs. B .065 .011 50 Yd. Spool 

GLASS & TEFLON* FLAT BRAIDED TAPE FIBER GLASS, TEFLON* COATED (FOR 550°F.) TO MEET MIL·T·43435 

730·0261 
730·0262 
730·0263 
730·0264 
730·0265 
730·0266 
730·0267 
730·0268 
730·0269 
730·0270 

"TEFLON-DuPont Trademark 

MIL·T·713C 'SPECIFICATIONS 
TYPE 

N; Waxed - Vegetable Fiber 
P, Unwaxed - Polyamide (Nylon) 
P, Waxed - Polyamide (Nylon) 
SAR - Saponified Acetate 

CLASS 
1 - 70 Pound Breaking Strength 
2 - 48 Pound Breaking Strength 
3 - 32 Pound Breaking Strength 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 

OTHER TYPES AND SIZES ARE AVAILABLE. 

eem/1971 

···.·~~~~'d~./,;;;~ 
1 200 Lbs. 0 .225 .016 250 Yd. Spool 
2 100 Lbs. 0 .125 .016 250 Yd. Spool 
3 75 Lbs. 0 .090 .016 500 Yd. Spool 
4 70 Lbs. 0 .062 .016 500 Yd. Spool 
5 60 Lbs. 0 .050 .016 500 Yd. Spool' 
1 200 Lbs. 0 .225 .016 100 Yd. Spool 
2 100 Lbs. 0 .125 .016 100 Yd. Spool 
3 75 Lbs. 0 .090 .016 100 Yd. Spool 
4 70 Lbs. 0 .062 .016 100 Yd. Spool 
5 60 Lbs. 0 .050 .016 100 Yd. Spool 

MIL·T·43435 SPECIFICATIONS 
TYPE 

I - Polyamide (Nylon) 

II - Polyester 

III - Tetrafluorocarbon 

IV- Glass 

V - Polyamide (Nylon), Heat Resistant 

FINISH 
A - Natural 
B - Wax Impregnated 
C - Synthetic Rubber Including' 

Elastomer Coating 
D - Tetrafluorocarbon Coating 
E - Vinyl Chloride or Vinyl Chloride

Acetate Copolymer Coating 
F - Silicone Resin Impregnated 

For Information on Transcon's SemiConductor Mounting Pads, see Section 4800, Vol. II 
See YELLOW SECTION for Local Offices, Phones 3067 



Vol. a PASSIVE COMPONENTS / MATERIALS / HARDWARE 

MicroCoax: Close-Tolerance 
Miniature 
Solid-Jacketed 
Coaxial Cables 

Uses of close-tolerance MicroCoax cables include: Advantages: 

• Microwave transmission and delay lines • Low loss 
• Totally shielded connections (mixers, klystrons, stripline) • Essentially total RF shielding 

• High:speed computer leads 

• Audio crosstalk suppression 

• Low-noise amplifier isolation 

• Easily soldered, stripped and connected 
• Close tolerance, resulting in a high degree of uniformity and 

reliability, both mechanically and electrically 
• Comprehensive mechanical and electricaltest data available 

Specifications and Technical Data-10, 25, 50, 70, and 93 Ohm MicroCoax Cables 

.' j .... .... Typical 

~ 
':§" .~ \:::::~. Attenuation db/l 00 ft. 

I '1-/ .~ P ~ ... 
""I # ~ ~ 

l' ~ .~ ~. j '< ft oU ~ ~ ~. b' b' ~~i~ ~ i:)!Ji ~~ ~. ~ 
~ q,' i:)!!i # §' §' '" 

a,:, 
t? ;? :t Cj Cj § ~ ~ 'If ~ I(, t .$ J...f/j oJ' 'If ,:if :t § 

~ ~ ~ I 
.. 

~ # Ij cr -!l'CJ J' l " +. . § c:; c:; (;) .~ 
c'! 0':' i:)~ i:)~ S ~ $ Ii? ..... 9 ",9 ~. £ " ')'" Cj d' 

UT-S 50 .008 Copper .0045 TFE .002 C 29.3 85 1/16 154 222 550 810 <0.1 
UT.13 50 .013 Copper .010 FEP .0031 SPCW 29.3 85 1/16 105 152 381 592 <0.1 
UT-20 50 .023 Copper .017 FEP .0.05 SPCW 29.3 85 1/16 50 76 225 370 .10 
UT-34 50 .034 CQPper .027 TFE #32(.008) SPCW 29.3 100 1/8 28 44 100 150 .13 
UT-47 50 .047 Copper .037 TFE #29(.dl13) SPCW 29.3 150 1/8 26 36 87 130 .53 
UT-701 5d .070 Copper :059 TFE # 25(.0179) SPC 29.3 150 1/8 14.7 19.9 45.5 66.2 .75 
UT-85 50 .0865 C()pper .0658 TFE #24(.0201) SPCW 29.3 150 1/8 12.0 17.0 42.0 62.0 1.4 
UT-85C 50 .0865 Copper .0658 TFE #24(,0201) SPC 29.3 150 1/8 12.0 17.0 42.0 62.0 1.4 
UT-141 48.8 .141 Copper .116 TFE # 19(.0359) SPCW . 29.5 200 1/4 7.5 10.7 26 40 3.2 
UT-141A 50 .141 Copper .1185 TFE # 19(.0359) SPCW 29.3 200 1/4 7.5 10.7 26 40 3.2 
UT-141B 50 .141 Copper .1185 TFE # 19(.0359) BeCu 29.3 200 1/4 8.0 11.6 28.5 44 3.2 
UT-141C 50 .141 Copper .1185 TFE # 19(.0359) SPC 29.3 200 1/4 7.5 10.7 26 40 3.2 
UT-141-1 50 .141 Copper .1185 MgO #25(.0179) SPC 60 300 1/4 14.0 22.0 70 110 3.1 
UT-141L 50 .141 Copper .1185 TFE # 19(.0359) T 29.3 200 1/4 45.0 65.0 154.0 250.0 3.2 
UT-141P 50 .141 Copper .1185 IP # 19(.0359) C 29.3 200 1/4 22 35 115 190 3.1 
UT-250A 50 .250 Copper .210 TFE #14(.064) SPC 29.3 200 3/8 3.7 5.8 16.2 25.0 10.0 
UT-10 10 .043 Copper .036 TFE #21(.0285) C 146.5 100 1/4 62.0 86 195 375 .50 
UT-25 25 .034 Copper .024 TFE # 28(.0126) SPCW 58.5 100 1/8 48.0 68.0 145 200 .25 
UT-70 70 .085 Copper .056 TFE # 29(.0113) SPCW 20.6 175 . 1/4 13.0 19.0 42.0 63.0 1.4 
UT-141-70 70 .141 Copper .107 TFE # 24(.0201) SPCW 20.6 200 1/4 9.0 13.0 32.0 49.0 3.2 
UT-B51 93 '.085 Copper .073 TFE # 321.008) SPCW 15.5 150 1/4 15.0 21.5 51.0 76.0 1.4 
UT-93 93 .130 Copper .1055 TFE # 29(.0113) SPCW 15.5 175 1/4 9.6 14.0 34.0 50.0 2.6 
UT-20-SS 50 .020 304SS .015 FEP #37(.0045) SPCW 29.3 150 1/8 140 200 455 645 .10 
UT-85-SS 50 .0865 304SS .0658 TFE #24(.0201) SPCW 29.3 200 1/4 26.5 39.0 95.0 140 1.3 
UT-141-SS 50 .141 30455 .119 TFE # 19(.0359) SPCW 29.3 250 1/2 17.0 25.0 57.0 84.0 3.1 
UT-141-SSC 50 .141 304SS .119 TFE # 19(,0359) SPC 29.3 250 1/2 17.0 25.0 57.0 84.0 3.1 
UT-141AL 50 .~ 141 . Aluminum .119 TFE # 19(.0359) SPCW 29.3 200 1/4 8.2 12 35 54 1.9 
UT-250AL 50 .250 Aluminum .214 TFE # 14(.064) SPC 29.3 200 3/8 5.0 7.5 20.0 34.0 6.4 
UT,325 50 .325 Copper .285 TFE #7X(.0312) SPC 29.3 200 1/2 3.6 5.5 14.3 22.0 15.0 
UT-852 75 .085 Copper .067 . TFE # 29(.0113) SPCW 19.3 150 1/8 14 20 46.5 68 1.4 
NOTES: SPCW = Silver Plated Copperweld Wire; SPC = Silver Plated Copper Wire; C = Copper Wire; T = Tophet (1) C Wire;

BeCu = Beryllium Copper Wire; 30455 = Stainless Steel, Type 304; TFE = Teflon (2) TFE Resin; FEP = Teflon (2) FEP Resin; 
IP = Irradiated Polyethylene. (1) = Trade Nam'e W. B. Driver, (2) =.Trade Name E. I. DuPont. 

CONDUCTOR MATERIALS 
Alloys or Pure Aluminum, Copper, 
Beryllium Copper, Iron, Nickel, 
Gold, Silver, Columbium (Niobi
um), Stainless Steel. 

DIELECTRiCS 
ORGANICS: Teflon (TFE and 
FEP), KEL-F, PVC, RTV, Poly
styrene, Polyethylene. 

INORGANICS: Titanite, Alumina, 
Magnesium Oxide, Beryllium 
Oxide. 

CABLE ASSEMBLIES 
. Fabricated from any of the standard Micro
Coax cables, these assemblies are fully tested 
for VSWR and' attenuation characteristics. 
A large stock of connectors assures the engi
neer rapid delivery of either straight or 
formed units. Comprehensive VSWR and 
attenuation test data is also available on 
request. 

CUSTOM DELAY LINES 
The fabrication of any of the MicroCoax 
~ables listed in the above table into delay 
elements is one of our specialties. Obtaining 
the best combination of attenuation, size, 

. shape, cost and weight can be best accom
plished by discussing your delay requirements 
with our engineering staff. 

STANDARD DELAY LINES 
Stock delivery of delay elements is available 
for prototype or production requirements. 
Cable sizes include UT-250, UT-141-A, UT-
85, UT-34 and UT-20. Delay values of 5, 10, 
25, 50 and 100 nanoseconds allow the cas
cading of these elements to obtain specific 
delay and attenuation characteristics. 

REQUEST COMPLETE CATALOG 

.~aUNIFORM 
'-' TUBES, INC. 

COLLEGEVILLE, PA. 19426 
PHONE: 215/539-0100 • TWX 510·660-6101 • TELEX 84-6428 
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SEC. 6000 • WIRE/CABLE/ HARNESSES & ACCESSORIES 

VICTOR 
WIRE AND CABLE CORP. 
3601 HOLDREGE AVENUE • 
TELEPHONE (213) 870-9933 

LOS ANGELES, CALIF. 90016 
• TWX 910-340-6754 

CERTIFIED WIRE FOR INDUSTRY 
QPL The largest and only "QPL" listed 

manufacturer of Polyethylene 
PVC, and Teflon® coaxial cable on 
the west coast to RG/U call-outs. 
Manufactured to the latest revi
sion MIL-CI7. 

HOOK-UP WIRE 

Hi voltage Teflon® wire • Aircraft wire 
to MIL-W-5086A and MIL-7078A • 8usi
ness machine wire • High voltage Poly
ethylene and Rulan • Wire to meet MIL

W-768 and MIL-W-I6878D • Kapton 
wrapped • Teflon® wrapped • Thermo
couple • Test lead wire Types 8, 8N, 
C, CN, D, DN, E, EE, ET, f, f~, K, KK. 

MULTI-CONDUCTOR 
CABLE 

High, medium, and low temperature 
cables are available with over 200 con
ductors of various gages and lay pat
terns to meet specific termination and 
electrical requirements. Our engineer
ing department is continually designing 
cables that reduce overall manufactur
ing costs. 

COAXIAL CABLE 

RG/U, over fifty Teflon® insulated and 
over 125 polyethylene insulated cables 
manufactured to MIL-C-I7. SPECIALLY 
DESIGNED RG cables for specific Rf re
quirements. These cables are designed 
to give the latest improved electrical 
characteristics. LOW CAPACITANCE • 
LOW ATTENUATION • MINIATURIZED • 

LOW NOISE. fOAMED DIELECTRICS. HIGH 
fLEXI81L1TY • HIGH' TEMPERATURE 
(l5000 f) • LOW TEMPERATURE (-350°f). 

LARGE WAREHOUSE STOCK 
of all type military specification wire 
and cable, commercial power cords and 
cable, business machine U L style single 
conductors and multi-conductor, high 
temperature electronic wire and cable. 
Aircraft wire to the latest specifications. 

VICTOR WIRE AND 
CABLE CORP. 
is a modern, engineered oriented manu
facturer that can offer personalized in
terest in customer requirements that 
can not be aqualed. 

OUR SPECIALTY 

DESC and UL Approved 
Approved in-plant test facilities 
by authorization of DESC and UL 
Underwriters 

CABLE ASSEMBLIES 

TERMINATIONS, 
MOLDINGS, HARNESSES 
Victor Wire and Cable offers a service 
that is only equalled by the largest and 
most sohisticated cable companies. It is 
important to state that every production 
stage of termination, molding, and har
nessing takes place at Victor Wire and 
Cable. Therefore we offer a quality con-, 
trolled, in-house assembly program 
unequalled in the industry. 

Victor Wire and Cable provides all types 
of termination and assembly work for 
Coaxial, Multi Conductor cable and har
nesses with 100%' accuracy and at low 
cost. Our custom engineering service is 
qualified to design cables, and cable as
semblies to meet the most critical appli
cations. Our customer guarantee is 
many years of experience. 

SPECIALLY DESIGNED AND ENGINEERED CABLE 
SPECIAL COAXIAL CABLE TO CUSTOMER 'PRINTS AND ENGINEERED DESIGNS 

VICTOR WIRE AND CABLE CORP.' 
eem/1971 See YELLOW SECTION for Local Offices, Phones 3069 
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METHODS DESIGNED 
FOR BETTER QUALITY 
AND BETTER SERVICE 

An imPortant feature in maintaining the quality of our 
products is our ability to design and construct the 
tools necessary to do the job. We guarantee continuous 
performance of equipment & continUity of production. 

The exacting specifications of Whitmor's space-age 
c!,stomers require a stringent quality assurance pro
gram: Our Q.C. meets Mil-Q-9858 & Mil-I' 45208 ~ith 
modifications required by customers. The same quality 
consciousness is applied to commercial work. We guar
antee trouble free cable and win!! 

HARDWARE 

SHIELDED·· 
MULTI-CONDUCTOR STOCK CA~LES I Ail wire 19 strlnd StOCK DUR-X-THANE® 

PART CONDo NO. JKT. CABLE JKT. CABLE JKT. CABLE JKT. CABLE 
NO. AWG CONDo THICK. 0.0. THICK. 0.0. THICK. 0.0. THICK. 0.0. 

W·227· 22 7 .040 .280 .030 .260 .040 .305 .030 .285 
W·2212* 22 12 .050 .380 .030 .340 .05'0 .405 .030 .365 
W·2219* 22 I. .060 .450 .040 .410 .060 .415 .040 .435 
W·2227' 22 27 .060 .530 0 .490 .060 .555 .040 .515 
W·2237* 22 37 .060 .580 .040 .540 .060 .605 .040 .565 
W·224S' 22 48 .060 .660 .050 .640 .060 .685 .050 .665 
W·2261' 22 61 .060 .710 .050 .690 .060 .735 .050 .715 
W·2272" 22 72 .060 .775 .060 .775 .oero .BOO .060 .800 
W·20]" 20 7 .040 .300 .030 .280 .040 .325 .030 .305 
W·2012" 20 12 • 50 .400 .030 .360 ~050 .425 .030 .385 
W·2019" 20 I. .060 .415 .040 .435 .060 .50-0 . 046 .460 
W·2027" 20 27 .060 .560 .04 .520 .060 -----:585 .040 .545 
W·2037" 20 3-7 .060 .610 .04C? .570 .050 .640 .040 .595 
W·2048" 20 48 .0-60 .700 .050 .680 .060 .725 .050 .7 5 
W·206]" 20 61 .060 .750 .066 .750 .060 -.7i5 .060 .775 
W·2072'" 20 72 .060 .840 .060- .B40 .060 .865 .060 .86"5 
W·187'" 18 7 .040 .335 .030 .315 .040 .360 .030 .340 
W·1812'" 18 I. .050 .450 .040 .430 .050 .475 .040 .455 
W·1819" 18 I. .060 .550 .040 .510 .060 .5-75 ----:040 .535 
W·1827" 18 27 .060 :65-0 .050 .6-30 .060 .675 .050 .655 
W·1B37'" IIi 37 .060 .720 .050 .700 .060 .745 .050 .725 
W-1848" 18 48 _.060 . 820 .060 .820 .060 .845 .06-0 .8-4-5 

W·1861'" 18 61 .060 .890 .060 .890 .060 .915 .060 .915 
W·]812" 18 72 .060 .99-5 .060 .995 .060 1--:020 .0GO . 1.020 
W·161" 16 7 .040 .310 .030 .350 .040 .395 .030 - .375 
W·1612" 16 12 .050 .500 .040 ~80 .050 .525 .040 .505 
W·1619'" 16 1'- .0GO .600 .040 .560 .060 .625 • 0 .585 
W·1627" 16 2i .060 .685 .050 .66-5 .060 .110 .050 .590 

·W·1637" is 37 .0-60 .755 .060 .755 .060 .780 .060 .780 
W·1648'" i6 48 .060 .~f65 .060 .865 

--
.060 .890 .060 .890 

W·1661'" 16 61 .060 .935 .060 .935 .060 .960 .060 .960 
W·14 '" 14 .050 .420 .040 0 .050 .445 .040 .425 
W·14l2" 14 12 .(fso .550 .040 .530 .050 .575 .040 .555 
W·1419'" 14 I' .060 .645 .050 .625 .060 .670 .050 .650 
W·1427· i. 27 .060·- .775 .060 .715 .060 .BOO .060 .800 
W·125 12 5 .050 -.445 .040 .400 .050 .470 .040 .42 
W·121· I. 7 .050 ABO .040 .460 .050 .505 .640 .485 
W·1212" 12 12 .060 .650 .050· .650 .060 .615 .050 .675 
W·1219· 12 I. .060 .820 .060 .820 . 060 .845 .060 -.845 

·Designlte jlcket,ng desired IS follows: V;:;;:;vinyl X=Dur·X·thlne P:;.polyet~ylene N=neoprene· Mil·S-S8SS • Class 2 • Gt'lde 6D 
EXAMPLE: W·1821P=Clble w/21 conductors, 18 gauge wire, w/polyethylene jltketil'lg. "Add "S" to PART NO. for Shielded cable. 
Other constructions IVlilable on request using 1132" PVC insulltion.J30DO 9; Militlry Type D); (60Q V, Style 1015 U.L. cOTi.merCill)~ 

Whitmor 
has what it takes 

to build cables 
for tough jobs! 

20,000 sljUare feet housing modern, 
high speed equipment makes it 

possible to fill orders on a 
24 hour basis, if 

TECHNICAL DATA 

EMI/RFI 
SHIELDING 

Whitmor Wire and Cable Corporation manu· 
factures a complete line of multiple con· 
ductor control cables. All conductors are 
Type C per MIL·W·16878, insulated for 
!ODD V and 105 0 C. Conductors are color 
coded per MIL·STD 681. All conductors are 
planetary cabled and contra·helically laid 
with Mylar tape over the cable bundle . 
® Dur·X·thane is Whitmor's Registered T.M. for 

extruded Polyurethane. 

SHIELDED CABLES: Same specifications as 
above with additions of tinned copper 
braided shield olier cable complex with 
85%·95% coverage to MIL·C·7078A, cables 
shipped on non·returnable reels . 

CABLED WITH OTHER WIRES 

INDIVIDUAL WIRES 
I> 

INSULATED, 
COLOR CODED, 
LETTERED AND 
IDENTIFIED • 
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1971 
$5.95 from electronic distributors 

14 WAYS 

World's 
most 

useful 
source of 
standard 

electtonic 
products 

on 

the MASTER helps engIneers, P.A.'s, buyers, service technicians, hobbyists 

1 Saves "shopping" time - no looking from catalog to catalog, 
no wading through piles of literature for the product you want. 
It's all in the MASTER. 

2 Aids in seflecti~g the right product to do the job best - com
parison 0 specs, features, prices of many makes of Similar· 
type products is simplified. All similar products in same ·product 
s"ection. 

3 Saves design time - the product you are looking for is illus
trated and completely described. 

Speeds inter-company communications - wide distribution of 
The MASTER at your company means other engineers, purchasing 
agents and buyers have a copy - thus you have a common-
frame of reference. . 

6 Cuts production cost - big illustrations, detailed specs, wide 
variety help you locate standard items that meet your require
ments. Eliminates need to order a custom item. 

7 Keeps production lines moving - you can get that much needed 
product that's holding up production, from your local distribu
tor's stock. 

8 Saves prototype and development time - helps you locate a 
standard product available for off-the-shelf delivery from a local 
distributor. 

9 Makes it easy for you to find the product you want immediately 
.:.... 33 product sections and complete index make the world's 
biggest electronic catalog also the easiest to use. 

10 leads to extra service income - in addition to radio-TV prod
ucts, The MASTER describes in detail thousands of products for 
profitable hi-fi, solind and industrial servicing. 

UNITED TECHNICAL PUBLICATIONS • DIVISION OF cox BROADCASTING CORP. • 645 STEWART AVENUE, GARDEN CITY, N. Y_ 11530 
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Get 
your copy 
today! 

The most efficient 

RAPID 
REFERENCE 
TO 
OFF-THE-SHELF 
PRODUCTS 
available from 
distributors 

iiiii,iiiiii items • 33 ilroduct ~ections 
• Descriptions, Specifications, Prices 
• 13,000 Illustrations • 200 Manufacturers 

11 

12 

13 

14 

Includes new items indispensable in servicing 
- new subminiature and printed circuit com
ponents, new color TV and hi-fi test instruments. 

Increases profits for service technicians - buy 
and sell. direct from The MASTER. It contains 
prices. 

Guides radio amateurs - select the best equip
ment to get the most out of your hobby. Shows 
latest SSB, mobile and CB gear. 

Speeds better kit building for experimenters
it contains thousands of useful items not con
tained in smaller, incomplete catalogs. 

These manufacturers catalog their products 
in the 1971 edition of The MASTER 

AOC Products Essex International, -Inc. 
ATR Electronics, Inc. Electronic Wire & Cable 
AVA' Electronics & Machine Corp. Controls Dlv. 
Akro-Mils, Inc. Eveready 
Alco Electronic Products 
Allied Control Company, Inc. Fedtro, Inc. 
Alpha Wire Corp. Fir~ Control Com.pany, Inc. 
American Electrical Heater Co. Flel~hman Electric, Dlv. of 
American Geloso Electronics, Inc. Signal Transformer Co., Inc. 
American Radio Relay Freed Transformer Co., Inc. 

League, Inc. GC EI t . C 
American Zettler,' Inc. ec romcs . o. 
Amperex Electronic Corp. Gamble Indus~rlesl Charles T. 
Amperite Company, Inc. Gam.e Industries, n~. 
Amphenol Sales Division Dlv. of Electro VOice 
Amprobe Instrument Gar~ard. . . 

Div. SOS Consolidated Inc. Dlv. of BrltI~h Industries 
Arcol~ctric Swit~h Co. g:~~~afl~~~fr~'lc C~~·, Inc. 
Astatic Corpor~tlon, Th~ General Electr"c Company 
Atlas Sound, Dlv. American . I 

Trading & Production Corp. Ger~d~~t~:~eC~~t~OIS Div. 
Autotron, Inc. Gotham Audio Corporation 

Belden Corporation 
Birnbach Company, Inc. 
Julius Blum & Co., Inc. 
Bogen Division, 

Lear Siegler, Inc. 

Greenlee Tool Co. 
Division Greenlee Bros. & Co. 

Griffith Plastics Corp. 
Nobex Division 

Guardian California 
Guardian Electric Mfg. Co. 

Pamotor, Inc. 
Panduit Corp. 
Paragon Electronic Co., Inc. 

Sub. AMF, Inc. 
Par-Metal Products 

Division of Eon Corporation 
Penta Laboratories 

Div. of Kilovac Corp. 
Petersen Radio Co., Inc. 
Philmore Mfg. Co., Inc. 
Plastic Capacitors, Inc. 
Pomona Electronics Co., Inc. 
Potter & Brumfield 
Precision Electronics, Inc. 
Premax Products, Div. of 

Chisholm-Ryder Co., Inc. 
Premier Metal Prod. Co. 

Quam-Nichols Co. 

RAACO Corporation 
RCA Corporation 

Electronic Components 
Robertshaw Controls Co. 

Acro Division 
Robins Electronics Corp. 
Russell Industries, Inc. 
Rye Industries Corp. 

British Industries Con,pany 
Bud Radio, Inc. 
Burgess Battery/Gould, Inc. 
Bussmann Mfg. Division 

Hamlin, Inc. Sams & Co., Inc., Howard W. 
The Hammarlund Manufacturing Sanwa Corporation of America 

McGraw-Edison Company 
Company Incorporated Sarkes-Tarzian Inc. 

Heeger Inc (LMB) Saxton Products, Inc. 

C & K Components, Inc. 
CTS Corporation 

Heintz '& Kaufman Ltd. Schrack Electrical .Sales Corp. 
Hi-G Industrial Products Sealectro Corporatl~n 

Caig Laboratories, Inc. 
Cannon Co., C. F. 
Carling Electric, Inc. 
Carter Motor Co. 
Channellock, Inc. 
Chemical Electronic 

Hickok Electrical Instrument Co. Senn.helser Electromc Corp (N.Y.) 
H t T I D· H tid Shu rite MeterS 
u~ er 00 s :v., un er n us. Signal Transformer Co., Inc. 

Hu st Mfg. Co p. Simpson Electric Co. 
ITT Cannon Electric, A Division Singer Industrial Timer Corp. 

of International Telephone Sla~ghter Company 

Engineering, Inc. 
& Telegraph Corporation Smith Inc.,. Herman H. 

Industrial Devices Inc Sola ElectriC 
Chemtronics Inc. 
Cinch Manufacturing Company 

Injectorall Electronics ·Corp. Div. ~ola Basic Industries 
Interswitch South River Metal Products Co. 

Distributor Products 
Clairex Electronics, Inc. 
C. P. Clare & Co. 
Cole-Flex Corp. 
Columbi~ Electronic Cable 
Concord Electronics Corp. 
Consolidated Wire & 

Associated Corps. 
Corning Electronics, A Division 

of Corning Glass Works 
Crystek 

Div. of Whitehall Electronics 
Curtis Development & Mfg. Co. 

Daburn Electronics & 
Cable Corp. 

Dale Electronics Inc. 
Subsidiary of Lionel Corp. 

Datak Corporation, The 
Delco Radio 

Division of General Motors 
Delevan Division, American 

Precision Industries, Inc. 
Desco Manufacturing Co. 
Dialight Corp. (Dialco) 
Dow-Key, Sub. of Kilovac Corp. 
Drake Company, R. L. 
Drake Manufacturing Company 
Dutrex Industries, Inc. 

J-B-T Instruments, Inc. 
JFD Electronics Corp. 

Components Division, 
Sub. of ml\Cr-r.'3~son Corp. 

Jan Hardware Mfg. Co" Inc. 
Johnson Company, E. t. 
Jonard Industries Corp. 

Kedman Co. 
Kester Solder Company 
Keystone Electronics Corp. 
Kil.ovac Corporation 
Kulka Electric Corporation 
Kurz-Kasch, Inc. 

LMB 
Lambda Electronics Corp. 
Leecraft Mfg. Co., Inc. 
Licon Division 

Illinois Tool Works, Inc. 
Line Electric Co., 

The Singer Company 
Linemaster Switch Corp. 
Littelfuse, Inc. 

A Subsidiary of Tracor, Inc. 
Loroal Distributor Products 

Magnecraft Electric Co. 
Manhattan Electric Cable Corp. 

~~Z~H~g~~:~{ Products ~:~~~r A8rJi:i~~e Corp. 
Ecco Connector LTV Electrosystems, Inc. 

A Div. of Phaostron Components Operation 
Instrument & Electronics Co. Metropolitan Supply Co. 

Edsyn Incorporated DIVision of Mettropolitan 
Elco Corporation .Overseas Supply Corp. 
Electro-Mechanical Instrument M!croflame Inc. 

Co., Inc., (EMICO) M!crotran Co., Inc. 
EI t P d t Miller Co., J. W. 

ec ro ro .uc s Miller, Sanford Corp. 
Laborat~rles, Inc. Moody Machine Products Co. 

Electro-V~I~e, Inc. Mueller Electric Co. 
A Subsidiary of Gulton, Inc. Multicore Solder 

Electronic Controls, Inc. 
Electronic Molding Corporation 
Electrons Company (A unit of 

Genera I Signa I Corporation) 
Elmenco 
Enterprise Development Corp. 

NT-T Sales, Division of 
National Tel-Tronics 

National Wire & Cable Corp. 
Newcomb Audio Products Co. 
North Hills Electronics, Inc. 

Essex Intern~tional, Inc. Oaktron Industries, Inc. 
Controls DIV., RBM Controls Ohmite Manufacturing Co., 

Essex International, Inc. A North American Philips Co. 
Controls Div. Stancor Products ORYX 

Specialties Mfg. Co. 
Sprague Products Co. 
Stackpole Carbon Company 
Staco, Inc. 
Sterling Trnn~former Corp. 
Sticht Co" Inc.! Herman H. 
Superior ~Iectrlc Co., The 
Switchcraft, Inc. 

Talk-A-Phone Co. 
Tansistor Electronics Inc. 
Technical APparatus Builders 
Telvac Instrument Co. 
Terado Corp. 
Texas Crystals 
Triad Distributuor Dlv. 

Litton Industries 
Trimm, Inc. 
Triplett Corp. 
Trippe Manufacturing Company 
Turner Microphone 

Ungar, Div. of 
Eldon Industries, Inc. 

Union Carbide Corporation 
Consumer Products Div. 

United'Page, Inc. 
United Transformer Co. 

Division of TRW, Inc. 
University Sound 

Div. of Ling Altec, Inc. 

Vaco Products Company 
Varo, Inc., Semiconductor Div. 
Vector Electronic Co., Inc. 
Vera Electronics Inc. 

Waber Electronics, Inc. 
Waldom Electronics, Inc. 
Wall Manufacturing Company 
Wan lass Electric Co. 

Industrial Dist. 
Products Div. 

Ward Leonard Electric Company 
Weller DiviSion, 

Cooper Industries, Inc. 
Wharfedale 

Div. of British Industries 
Workman Electronic 

Prod. Inc. 
Worner Electronic Devices 

Xcelite Incorporated 

Zenith Sa les Co. 

Write - call your local electronic distributor listed on following pages I • 
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Contact Your Local Distributor For The 1971 Radio-Electronic MASTER 

ALABAMA 
Andalusia-Wholesale Electronics Supply Co., 

817 River Falls St. 
Anniston-Southeastern Radio, 15 W. 15th St. 
Birminghall\-'-

Electronic Supplies, Inc., 2900 Bessemer Rd. 
Forbes Distributing Co., 1416 4th Ave. So. 

Decatur-
Forbes Distributing Co., 1522 Fifth Ave. S.E. 
Mock Distrib. Co., Inc., 902 Bank St. 

Dothan-Hand Supply Co., 
705 S. Oates St.-P.O. Box 1430 

Gadsden-Southeastern Radio, 304 So. 4th st. 
Huntsville-Mock Electronics, Inc., 

2310 Memorial Parkway, S.W. 
Mobile--Forbes Electronics Dhits. Inc., 

14 Midtown Park, West 
Grice Electronics, Inc., 1514 S. Beltline Hwy. 
Nelson Radio & Supply, 1541 S. Beltline Hwy. 

Montgomery-Forbes·Godfrey Electronics Inc., 
915 S. Court St. 
Handey's Electr. Center, Inc., 205 Commerce St. 
Southeastern Radio, 635 E. Jefferson St. 

Muscle Shoals- ' 
Jones Electronics Inc., 902 ,Woodward Ave. 

Selma-Southeastern Radio Parts Co., 
729 Jefferson Davis Ave. 

Sheffield-Mock Radio & Electronics, Inc., 
107 No. Montgomery Ave. 

ALASKA 
Anchorage-

Yukon Radio Supply, 3222 Commercial Drive 
Fairbanks-Yukon Radio Supply, 1112 Cushman 

ARIZONA 
Phoenix-Dalis Electr. Supply, 917 N. 7th St. 
Tucson-Inland Electronic, 715 E. Broadway 

ARKANSAS 
Blytheville--
. Bluff City Dist. Co., 113 S. Division 

Fort Smith-Carlton-Bates Co., 302 No. 6th St. 
Jonesbor""":Bluff City Dlst., 324 W. Huntington 
LIttle Rock-Carlton-Bates Co'z_1210 E. 6th .St. 

Southern Electronics, 1419 Main St. 
Pine Bluff-Carlton-Bates Co., 1510 State St. 

CALIFORNIA 
Fresno-Jack C. Arbuckle Co., 2349 Kern St. 
Hayward-Dunlap Electronics, 25354 Cypress 
Hollywood-

Yale Radio Electric Co., 6616 Sunset Blvd. 
Los Angeles-C,alif. Electrs, 1911 Armacost Ave. 

Radio Products Sales, 1501 So. Hill St. 
Mt. View-Brill Electrs., 1065 Terra Bella Ave. 

Dunlap Electrs., 2025 Old Middlefield Way 
Oakland-Brill Electronics, 610 E. 10th St. 
Sacramento-Dunlap Electronics, 1800 18th St. 

Sacramento Electronic Supply, 1219 S. St. 
San Diego-Shanks & Wright, 2045 Kettner Blvd. 

Western Radio, 1415 India St. 
San Francisco-Zack Electronics, 1444 Market St. 
San Jose-Quement Electrs., 1000 S. Bascom 
Sunnyvale-Sunnyvale Electrs., 548 S. Murphy 

CANADA 
Calgary, Alberta-Canadian Electronics Ltd., 

457-42nd Ave. S.E. 
Quebec Cit;, Quebec-Crobel, Ltd., 225 Rue Lee 
sept-lies, Quebec-

Eastern Electronics Inc., 765 Laure Blvd. 
SherbroOke, Quebec-Sherbrooke Electronic 

Supply Inc., 522 Galt St. W. 
Toronto, Ont.-

Electro Sonic Supply Co. Ltd., 543 Yonge St. 
Vancouver, B.C.-

L.A. Varah, Ltd., 1250 W. 6th Ave. 

COLORADO 
Colorado Springs-

o & M Electronics Supply, 715 No. Weber 
Walker Electronics Inc., 9 E. Vermijo 

Denver-Burstein-Applebee Co., 800 Lincoln St. 
Newark·Denver Electr. Supply, 2170 S. Grape 
Walker Electronics Inc., 300 Bryant St. 

Durango-
Walker Electronics Inc., 1129 Main Ave. 

Grand Junction-
Walker Electronics Inc., 537 N. First 

Greeley-Walker Electronics Inc., 1525 8th Ave. 
Pueblo-Walker Electronics Inc., 100 N. Victoria 

CONNECTICUT 
Bridgeport-Hatry Electronics} 2465 Main'St. 

Westconn. Electrs., 195 COlorado "ve. 
Darien-Springdale Electronic Corp., 110 Post Rd. 
East Hartford-Eastco, 95 Leggett St. 
Fairfield-"U"-Tronics Inc., 273 Linwood Ave. 
Hamden- , 

Connecticut Electro Sales, 1601 Dixwell Ave. 
Hartford-Hatry Electronics, 500 Ledyard St. 

Sceli Electronics, 78 Maple Ave. 
New .Britain-United Electronics Supply Corp., 

'49 E. Main St. . ' 
New Hlven-Hatry Electronics, 610 Boulevard 
New London- . 

Jabbour Electronics Inc., 227 Jefferson Ave. 
Norwalk-Arrow Electronics Inc., 18 Isaac St. 
Stamford- , 

Westchester. Electrs., 181 Stillwater Ave. 
Waterbury- . 

Hatry Electronics, 480 Watertown Ave. 

DELAWARE 
Wflmington-,-Radlo Electric Service Co. of Pa., 

3601 N. Market St. 

DISTRICT OF COLUMBIA . , 

Collins,Bros, Electrs., 4946 Marlboro Pike 

FLORIDA 
Ft. Walt~n Beach- . 

Grice Electronics, Inc., 280 N. Eglin Pkwy. 
Miamf-:.,Electrb-Standards Labs, Inc., 

3560 N. W. 34th St. 
Electronic Equipment Co., Inc., 

2701 N.W. 42nd Ave. . 
Walder Electronic Dlsts., 1801 N.E. 2nd Ave. 

Orlando-
Hammond Electrcs., 911 W. Central Ave. 

Pensacola- , 
Grice Electronics, Inc., 320 E. GregorY St. 

St. P1itersburg- . 
Mountain Electronics Inc., 2875 46th Ave. No. 

Tampa-Leader Electr. 'Distributors, Inc., 
3411 South Dale Mabry Hwy. 

Lykes Electronics Corp., Thurow DIVision, 
121 S. Ashley Dr.;, 

W. Palm Beach-Mount'sin Electronics Inc., 
1000 N. Dixie Highway 

GEORGIA 
Albany-Southeastern Radio, 206 S. 'Monroe St. 
Athens-

Southeastern Radio Parts Co., 393 Finley 
Atlanta-Ack Radio Supply Co. of Ga., 

554 Deering lid. N.W. 
Jackson Electronics Co., 

1135 Chattahoochee Ave., N.W. 
Southeastern Radio Parts Co., 

430 W. Peachtree ,St. N.W. 
.Specialty Distributing, 763 Juniper St., N.E. 

Augusta- , 
Dixie Radio Supply, 1234 Gordon Park Rd. 

Gainesvllle-
Southeastern Radio Parts Co., 412 Oak St. 

GEORGIA (cont'd.) 
Hapeville-Southeastern Radio Parts Co., 
, 565 N. Central Ave. 
La Grange-

Southeastern Radio Parts Co., 206 Ridley Ave. 
Macon-Southeastern Radio Parts Co., 866 2nd 
Rome-

Southeastern Radio Parts Co., 248 N. 5th Ave. 
Savannah-

Southeastern Radio Parts Co., 545 E. York 

HAWAII 
Honolulu-

Honolulu Electronics, 819 Keeaumoku St. 
Industrial Electronic, Inc., 646 Queen SI. 
PreCision Radio, Ltd., 1160 S. King St. 
Service Appliance & Electrs. 

Div/Servo Pacific Inc., 556 Pohukaina 

IDAHO 
Boise-Kimball Electrs., 418 N. Orchard 

ILLINOIS 
Chibag6- . . ;. . 

Ellictronic Dlstrib.,.490b N. Elston Ave. 
Newark Electrs.~ 500 No. Pulaski Rd. 
Rinoldi Sales, 6,,19 No. Central 

Danville-I!~d Electr. Supply, 22 N. Jackson St. 
Decatur-, 

Klaus Radio &, Electric, 370 E. Cerro Gordo 
Jacksonville-Baptist Electronic Supply Co., 

4;19 S. Mauvalstem! St. 
La Saile-Klaus Radio & Electdc, 1055 First 
Palatine--Dhmtronlcs, Inc., 649 Vermont Ave. 
Peoria-Klaus Radio & Electric Co., 

8400 Pioneer Industrial Park 
QuincY-Klaus Radio & Electric, 1101 S. B'dway 

~NDIANA 
Anderson-Electronic S.upply of Anderson, 

23rd and Columbus 
Seybert's Radio Supply Inc., 

1331 Main St. 
Evansville-

Onio Valley Sound Ihc.; 20 E. Sycamore St. 
Ft. Wayne-Ft. Wayne Electrs., 3606 E. Maumee 
Indianapolis-Graham Electrs., Supply, Inc., 

133 S. Pennsylvania, St. 
Graham Electronics,' 6101 N .. Keystone 
Ra-Dis-Co., Inc., 814 N. Senate Ave. 

Kokomo-
Servl-Tronlcs, Inc., 320 W. Superior St. 

Lifayette- " 
lafayette Radio Electrs., 408 North St. 

Michigan Clfy-Tri-State Electrical Supply Inc., 
3320 S. Waba sh St. .. 

Muncle--Muncie Electronics, 222 No. Madison 
V1ncennu-Ohio Valley Sound, Ninth & Main 

jOWA 
Burlington"':'Unlon Siippiy Co., Inc., 231 S. 3rd 
Cedar Rapids-Deeco, Inc'l 2500 16th Ave. S.W. 

lowl Radio Supply Co., nco 
719 Center Point Rd., N.E. 

Davenport-Klaus Radio & Electric, 322 E. 4th 
T.C.R. Distributors, 1205 E. River Dr. 
Radio ,Trade Supply' co., 1017 High St. 

Mason City-Waters Elect. Sy., 516 So. Delaware 

KANSAS 
Coffeyvllfe--Norman Electr. Supply, 121 W. 7th 
Great Bend-Radio Stipply Co., 1910 Tenth 
Salina-Radio Supply Co., Inc., 1809.S. B'dway 
Topeka-Interstate Electronic, 2500 S. Kansas 
Wichita-Interstate Electronic Supply, 230 Ida 

Radio Supply Co., Inc., 115 Laura Ave. 
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KENTUCKY 
Lexington-Radio-Electronic Equipment Coo, Inc., 

480 Skain Ave. 
Louisville-P.i. Burks Co., 842 S. Seventh SI. 

Peerless Electr. Equipl., 1815 S. Seventh SI. 
Owensbor_Ohio Valley Sound, 600 W. 3rd SI. 

LOUISIANA 
Alexandria-Ralph's, 601 N. 3rd SI. 
Baton Rouge-

Davis Wholesale Electronic Supply Co., 
3575 Choctaw Dr. 

Ralph's 1732 Plank Rd. 
Southern Radio Supply Co., 2610 Scenic Hwy. 

Gretna-EPCOR, 723 Franklin SI. 
Lafayette-Ralph's, 3004 Cameron 51. 
Lake Charles-Ralph's, 911 4th Ave. 
Metairie-

Sterling Electronics, 5029 Veterans Hwy. 
Morgan City-Ralph's, 715 Brashear 51. 
New Iberia-Ralph's, 1903 E. Main 51. 
New Orleans-Columbia Radio & Sup., 3940 3rd 

EPCOR, 3308 Orleans Ave. 
Radio Parts, Inc., 1331 Prytania 51. 
Southern Radio Supply, 1909 Tulane Ave. 

Shreveport-
B & 5 Electronics Inc., 2618 Southern Ave. 
Interstate Electric Co., Inc., 

1419 Culpepper 51. 
Koelemay Electronics, 2530 Linwood Ave. 
Wholesale Electronic Supply, 

2423 Southern Ave. 

MAINE 
Portland-Commercial Distributors, 

Parts Dept., 8 Somerset 51. 

MARnANP 
Aberdeen-Harco Electrs., Carsins Run, Rte. 22 
Baltimore-ASI Electronics, Div. of Astrex, Inc., 

1728 Whitehead Rd. 
Henry O. Berman Co., Inc., 12 E. Lombard St. 
General Radio Electronics Inc., 

2207 E. Joppa Rd. 
Radio Electric Service Co. of Pa., 

1728-30 Whitehead Rd. 
Bethesda-Empire Electr. Sup., 4907 Rugby Ave. 
Hagerstown-

Stoddard Supply Co., 354 S. Cannon Ave. 
Hyattsville-

Milgray/Washington, 5405 Lafayette PI. 
Rockville-Cap,itol Radio Wholesalers, Inc., 

12270 Wilkins Ave. 

MASSACHUSETTS 
Boston-

Sager Electrical Supply Co., 172 High St. 
Burlington-' 

Milgray/New England, 79 Terrace Hall Ave. 
Cambridge-Electrical Supply Corp., 

205 Alewife Brook Parkway 
Fitchburg-

Radio Maintenance Supply Co., 1334 Water 51. 
Lexington-Harvey / R&D, 44 Hartwell Ave. 
Lynn-land Electronics Supply Co., Inc., 

9R Franklin St. 
No. Wilbraham-Industrial Components Corp., 

2551 Boston Road 
Springfield-Del Padre Supply of Springfield, 

999 Worthington 51. 
Soundco Electronics Corp., 2095 Roosevelt Ave. 

Westwood-Eastco, 26 Da rtmouth 51. 
1.'1orcester-

Radio Maintenance Supply Co., 80 Thomas 51. 

MICHIGAN 
Fiint-

Shand Electronics, Inc., 2401 S. Dort Hwy. 
Marquette-

NWR Electrs. Corp., 1010 W. Washington 
Romulus-Harvey / Detroit, 36312 Ecorse Road 

eem/1971 

MINNESOTA 
Duluth-Northwest Radio, 123 E. 1st 51. 
Edina-Lew Bonn Co., 7275 Bush lake Rd. 
Minneapolis-Electronic Center, 107 3rd Ave. N. 
St. Paul-

Electronic Center, 312 W. University Ave. 

MISSISSIPPI 
Columbus-Bluff City Dist. Co., 116 So. 22nd 
Greenville-Bluff City Disl., 349 Hwy. #1 So. 
Hattiesburg-Swan Electrs., 506 Bouie St. 
Jackson-Ellington Electronic Supply, 

824 South Gallatin 51. 
Risher Radio Supply Co. Inc., 837 Bailey Ave. 
Swan Electronics, 342 N. Gallatin 51. 

McComb-Risher Radio Supply Co., Inc. 
401 S. Broadway 

Meridian-
Risher Radio Supply Co., Inc., 3510 8th 51. 

Pascagouia-
May Electronics Supply, 1412 E. Ingalls Ave. 
Ralph's, 2102 Ingalls Ave. 

Tupel_Biuff City Disl., 707 Robert E. lee Dr. 

MISSOURI 
Joplin-Norman Electronic Supply, 402 Wall 
Kansas City-

Burstein-Applebee Co.; 3199 Mercier 
Burstein Applebee Co., 1012 McGee St. 
Burstein-Applebee Co., 301-305 E. 55 St. 
McGee Radio Co., 1901 McGee SI. 
Norman Electr. Supply Co., 3814 Main 
Radiolab, Inc., 3814 Main 
Walters Radio Supply Inc., 3627 Main SI. 

St. Louis-Radonics-Electrs./ 4445 Gustine Ave. 
Van Sickle Radio-Electronics, Inc., 

1915 Washington Ave. 
Springfield-Burstein-Applebee Co., 

c/o Plaza Shopping Center, 
1904 So. Glenstone At Sunshine 

Norman Electr. Supply, 952 E. Trafficway 

NEBRASKA 
Lincoln-Leuck Radio Supply, 1024 "L" 51. 

Scott Electr. Supply, 4040 Adams St. 
North Platte-Scott Electr. Sup., 516 N. Poplar 
Omaha-JoB Distributing Co., 1616 Cass 51. 

Radio Equipment Co., 625 N. 18th St. 

NEVADA 
Las Vegas-Electronic Supply- Co., 

1112 South Casino Center Blvd. 
Industrial Electronics, 300 W. Utah 

NEW HAMPSHIRE 
Manchester-RSL Distrs., 670 Chestnut 51. 

NEW JERSEY 
Camden-General Radio Supply, 600 Penn 51. 

Lectronic Distributtors, Inc., 1423 Ferry Ave. 
Radio Electric Service Co. of Pa., 

211 Market SI. 
Cherry Hill-

Milgray/Delaware Valley, 1165 Marlkress Rd. 
RESCO Electronics, ' 

Cherry Hill Mall Dr., Rt. 38 
Clifton-Eastern Radio corp.! 312 Clifton Ave. 

Harvey/New Jersey, 375 A Iwood Road 
Irvington-

Kevtron Electronics Corp., 702 So. 21st 51. 
Pennsauken-Radio Electric Servo Co. of Pa., 

Airport and Central Highways 
Airport Industrial Park 

Totowa-Arrow Electronics Inc., 225 Route 46 

NEW MEXICO 
Albuquerque-

Walker Radio Co., 102 Granite Ave. N.W. 

NEW YORK 
Batavia-Radio Equipment Corp., 5 Center 51. 
Bayside- ) 

Arrow Electronics Inc., 207-02 Northern Blvd. 
Binghamton-

Harvey/Federal, Vestal Parkway East 
Stack Indl. Electrs. Inc., 45 Washington 51. 

Brooklyn-Lac!! Indus. Electrs., 4924 4th Ave. 
Buffai_Radio Equipment Corp., 196 Vulcan St. 

Radio Equipment Corp., 3240 Sheridan Drive 
Summit Distributors Inc., 916 Main 51. 

Cheektowaga-
Harvey/Buffalo, 1517 Cleveland Drive 
Radio Equipment, 1532 Walden Ave. 

Elmsford-
Melville Radio Corp., 1 Nepperhan Ave. 

Farmingdaie-
Arrow Electronics, Inc., 900 Route 110 
Harrison ElectrOnics Corp., 20 Smith 51. 

Flushing-Allen Electronics, Inc., 41-42 Main 
Arrow Electronics, Inc., 207-02 Northern Blvd. 

Freeport-Milgray / New York, 191 Hanse Ave. 
Glens Falls-Ray Supply Inc., Upper Glen St. 
Hempstead-

Davis Electronics Corp., 204 Main 51. 
Electronic Equipment Co., Inc., 

741 Peninsula Blvd. 
Jamaica-Harrison Radio Co., 139-20 Hillside Ave. 

Lafayette Radio Electrs., 165-08 Liberty Ave. 
Norman Radio Distrs., 94-29 Merrick Blvd. 

Long Island City-
Dalis Industrial Electronics, 35-35 24th 51. 

Lynbrook-Peerless Radio Corp., 19 Wilbur SI. 
Mineola-

Arrow Electronics Inc., 525 Jericho Turnpike 
Nanuet-Arrow Electronics Inc., 195 W. Route 59 
New York-

Arrow Electronics Inc., 97 Chambers St. 
Center Industr. Electrs., 15-17 E. 16th St. 
Harrison Radio Co., 8 Barclay 51. 
Harvey/Pro Audio/Visual, 2 West 45th 51. 
Midway Industrial Electronics, Inc., 

38 E. 29th St. 
Midway Radio & Television, 58 W. 45th SI. 

Newburgh-Chief Electronics, 248 Washington 
Niagara Falls-

Radio Equipl. Corp., 1720 Pierce Ave. 
Olean-Radio Equipl. Corp., 1615 West State 
Poughkeepsie-Chief Electrs., 14 N. Bridge st. 
Richmond HiII-

Anchor Electronic Disl., 116-01 101st Ave. 
Rochester-

Masline Electrs., 511 Clinton Ave., South 
Rochester Radio Supply, 140 W. Main 51. 

Syracuse-Morris Electronics of Syracuse, Inc., 
1153 W. Fayette St. 

White Plains-Westchester Electronics, Inc., 
610 Mamaroneck Ave. 

Woodbury-
Harvey/New York, 60 Crossways Park West 

NORTH CAROLINA 
Asheville-Freck Radio & Supply Co., Inc., 

38-40 Biltmore Ave. 
Freck Radio & Supply Co., 1074 Patton Ave. 

Charlotte-Dixie Radio Supply, 2220 So. Tryon 
Durham-Womack Electr. Supply Co., Inc., 

Box 1808, 511 Ramseur St. 
Gastonia-

Dixie Radio Supply, 507 W. Airline Ave. 
Greensbor_ 

Carolina Radio Supply Co., 838 Huffman 51. 
Hickory-

Freck Radio & Supply Co., 1012 Hgwy. 64-70 
Raleigh-Southeastern Radio Supply, 

414 Hillsborough St. -
Shelby-Freck Radio & Sup., 402 W. Dixon Blvd. 

Akron-Sun Radio Co., 110 E. Market 51. 
Ashtabula-Sim's Electronic Supply Co., Inc., 

4933 West Ave. 
Cincinnatl-Mytronic Co., 1843 N. Reading Rd. 

United Radio, Summit Rd., & Reinhold Dr. 
Cleveland-

Arrow Electronicsl Inc., 23945 Mercantile Rd. 
Milgray/Clevelana, 1821 E. 40th St. 
Winteradio Electr. Sup., 1468 W. 25th 51. 

(C o"tj"ued 0" "ext (Jage) 
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Contact· Your Local Distributor For The 1971 Radio-Electronic MASTER 
OHIO (conf/d.) 

Columbus-Thompson Electronic Supplies, Inc., 
182 E. long St. ' 

DaytoR-
Arrow Electronics Inc., 3100 Plainfield Rd. 
Stotts·Friedman Co., 108 N. Jefferson St. 

Lime-lima Radio Parts Co., 600 N. Ma In St. 
Parma-Winteradio Electr. Sup., 5373 Ridge Rd. 
So. Eucllll- , 

Winteradio Elect. Supply, 4432 Mayfield Rd. 
Warren-REM Electrs., Sup., 264 W. Market St. 

OKLAHOMA 
Adil-Trice, Wholesale Electrs., 231 N. Francis 
Ardmore-Trice Wholesale Electrs., 709 Grand 
Enid-Trice Wholesale Electrs., 223 E. Randolph 
Lawton-Trice Wholesale Electrs., 3D "E" St. 
McAlester-

Trice Wholesale Electronics, 529 No. Main 
Muskog_ 

Trice Wholesale Electronics, 211 Callahan 
Oklahoma City-Radio, Inc., 903 North Hudson 

Trice Wholesale Electrs., 4701 N. Stiles Ave. 
Trice Wholesale Electronics, 800 No. Hudson 
Wholesale Electronic Supply, 26th & lincoln 

Okmulgee- . 
Trice Wholesale Electronics, 120 N. Oklahoma 

Ponca Clty-
Trice Wholesale Electronics, 607 No. First St. 

Tulsa-Burstein·Applebee Co., ' 
c/'o Crossroads Shopping Center, 
6353 E. 41st St. . 

Oil capitol Electronics Corp., 708 So. Sheridan 
Radio, Inc., 1000 South Main St. 
Trice Wholesale Electronics, 730 So. Utica 

OREGON 
Klamath Falis-RF Supply Co., 509 Commercial 
Medford-Veri G. Wa Iker. Co., 205 W. Jackson St. 
Portland-Alrriac/Stroum 'Electronics, 

8888 S. W. Canyon Road 
JW Electronics, Inc., 2030 S. E. 7th Ave. 

PENNSYLVANIA 
Allentown-A~ A. Peters, Inc., 404 Union Blvd. 

Radio Electric Service Co., 425 Ha,nover Ave. 
Bradelock-

M. leff Radio Parts, 225 Braddock Ave. 
Carlisle-Cumberland Electrs., 810 No. Hanover 
Orexel Hlil-Kass Electronics Distributors, 

2502 Township line Rd. 
Easton-Radio Elec. Serv. Co., 1700 Northampton 
Erie-J. V. Duncombe Elecfi:; 721 Parade St. 
Folcroft-Arrow Electronics" Inc., 

700 Carpenter's Crossing 
Harrisburg-Cumberland Electrs., 1345 So. 12th 
Lancaster-

Barbey Electronics, 622 Columbia Ave. 
Lebanon- , , 

Barbey Electronics, 821 Quentin Rd. 
Norristo~n-
. Phila. Electronics Inc., 624 W. Airy St. 

Phlladelphla-
A. C. Radio Supply Co., 1539 W. Passyunk Ave. 
Phlla. Electronics, Inc., 1225 Vine St. 
Radio Electric Service Co. of Pa., 
, 5930 Market St. 
Radio Electric Service Co. of Pa., 

6587, Roosevelt Blvd. 
Simco Electrs., Inc:.! 3907·11 N. Broad st. 
Eugene G. Wile, 2111 South 11th St. 

Plttsburgh-Cameradio Co., 2801 liberty Ave. 
pottstown-:-Barbey Electronics, 157 N. York St. 
Pottsville-Moyer Eiectronic Supply Co., Inc., 

330 E. Norwegian St. 
Reading-Barbey Electronics, 333 N. 4th St. 

Electronic & TV Dlstrs., Inc., 201 So. 4th St. 
Upper Darby-Radio Electric Service Co. of pa., 

7911 W. Chester Pike 
Willow Grove-Radio Electric Service Co. of Pa., 

29 York Rd. 

RHODE ISLAND 
Cranston- , 

Jabbour Electronics Inc., 840 Dyer Ave. 
Pawtucket-

Jabbour Electronics Inc., 20 Woodbine St. 
Providence- , 

William Dandreta & Co., 28 Wolcott St. 
Warwick-

W. H. Edwards, Inc., 55 Electronic Drive 

SOUTH CAROLINA 
Andersoll-

Dixie Radio Supply, 1206 S. Murray Ave. 
Charlesto"":'-Radio laboratories, 475 E. Bay St. 

Wholesale Radio Supply Inc., 515 E. Bay St. 
Columbia-Dixie Radio Supply, 1900 Barnwell 

Southeastern Radio Parts Co., 1606 Gregg 
Florence-Dixie Radio Supply, 531 Palmetto 
Greenville-Dixie Radio Supply, 500 Pendleton 
Greenwood-Dixie Radio Supply, 116 Circular St. 
Spartanburg..,...Dixie Radio Sup., 208 E. st. John 
Sumter-Dixie Radio Supply, 25 Guignard Dr. 

.TENNESSEE 
Brlstol-,-Clark Radio Supply, 1130 W. State 
Johnson City-

Freck Radio & Supply, 1611 W. Market St. 
l & S Electronics, 501 So. Roan St. 

Kingsport-Radio. Elec. Sup., 961 E. Sullivan 
Knoxville-Bondurant Bros.- Co., 906 Sevier Ave. 

Industrial Electronics, Inc., 
Gov. John Sevier Hwy. 

Mountain Electronics Inc., 
2211 Dutch Valley Rd. 

Roden Electrical Supply Co., 
205 Oklahoma, N. W. 

Memphis-Bluff City Distributing, 234 East St. 
Nashville-Braid Electric Co., 1101 McGavock st. 

Electra Distrib. Co., 1914 West End Ave. 
Union City-Bluff City Dist. Co., 306 S. Second 

TEXAS 
Amarillo-Nunn Electric Supply, 119 Polk St. 

Trice Wholesale Electronics, 1014 W. Sixth 
Austin-Electrotex, 914 W. 12th St. 

Hargis·Austin, Inc., 410 Baylor St. 
Beaumbnt-Electrotex, 1275 E. 11th St. 

Ra Iph's, 1293 Broaaway 
Beliaire-Tele·Radio, Inc., 5202 Bissonnet 
Borger-Trice Wholesale Electrs., 500 W. 3rd 
Corpus Chrlsti-Alltec Electronics Corp., 

3854 S. Padre Island Dr. 
Electrotex, 1800 Ayers 
Wicks Radio Equipment Co., 

513·515 S. Staples St. 
Dallas-Crabtree's Electronics, 2608 Ross Ave. 

Crabtree's Electronics, ' 
254 W. Carpenter Freeway 

Crabtree's Electronics, 
11430 N. Central Expressway 

Crabtree's Electronics, 
3510 Marvin D. love Freeway 

Crabtree's Electronics, 4428 lemmon Ave. 
Electronic Center, Inc., 2929 N. Haskell 
Trice Wholesale Electronics, 2914 Commerce 
Wholesale Electronic Supply, 2809 Ross AVI!. 

EI PasD-Midland SpecialtYL 2235 Wyoming Ave. 
Nunn Electric Supply, 21,,7 Mills Ave. 

Fort Worth-
Crabtree's Electronics, 2939 W. 7th St. 
Swieco Inc., 1518 E. lancaster 
Trice Wholesale Electronics, 104 South Main 
Wholesale Electronic Supply, 520 So. Freeway 

Houstoll-Electrotex Corp;, 2300 Richmond 
Electrotex, 512 Crosstimbers 

Geophysica I Supply Co:; 1500 Crawford St. 
lenert Co., 1420 Hutchins 
Sterling Electrs., 4201 Southwest Freeway, 
Universal Electronics SUpply Inc., 5723 Savoy 

Killeen-Trice Wholesale Electrs., 709 N. 8th 
La Marqu_Electrotex, 216 Byrd St. 
Laredo-Guarantee Radio Sup., 1314 Iturbide 

TEXAS (conf/d.) 
Lonllvlew-

Wholesale Electronic Supply, 203 So. High 
Lubbock-

Nunn Electric Supply Corp., 1801 4th St. ' 
R & R Electronic Supply, 1607 Ave. G 
Trice Wholesale Electronics, 1812 Ave. "Q" 

Lufkin-Electrotex, 407 Atkinson Drive 
Midland-

Trice Wholesale Electrs., 1907 W. Industrial 
Odessa-

Midland Specialty Co., 2101 Andrews Hwy. 
Pampa-Trice Wholesale Electrs., 400 S. Russell 
Port Arthur-

Texas Electronics Co., 1236 Seventh St. 
San AntoniD-Electrotex Corp., 910 W. laurel 

Sherman Eiectronics Suppiy, Inc., 
722 San Pedro Ave. 

Sterling Electronics, 4600 San Pedro Ave. 
Shermall-

Trice Wholesale Electronics; 306 S. Crockett 
Temple-Trice Wholesale Electrs., 217 No. Main 
Texarkane-

McCulloch Electr. Sup., 1222 Main St. 
Tyler-East Texas Electronics, Inc., 

119·121 So. Glenwood Blvd. 
Victoria-Electrotex, 1007 N. Williams 
WacD-

Wholesale Electronic Supply, 1400 Washington 
Wichita Falls-

Trice Wholesa Ie Electrs., 1502 11th St. 
Wholesale Electronic Supply, 1006 Holiday 

UTAH 
salt Laka Clty-

Kimbal,l Electrs., 350 Pierpont Ave. 
Standard Supply Co., 225 E. 6th South St. 

VIRGINIA 
Alexandrie-Certified Electrs., 1313 Powhatan 
NDrfDlk-Avec Electronics, 711 Granby St. 

Cain Electronics Co., 1530 Ingleside Rd • 
. Priest Electronics, Inc., 6431 Tidewater Dr. 

Portsmouth-Distributors, Inc;, 710 County St. 
Richmond-Avec Electrs., 2002 Staples Mill Rd. 
Roanoke-Avec Electronics, 2009 Williamson Rd. 

H. C. Baker Sales Co., 19 Franklin Rd. S.W. 
Staunton- , 

Southern Electric Corp., 818 Greenville Ave. 
Virginia Beach-

World Electronics, 206 Je,rsey Ave. 
Winchester-

Stinson Elects. Inc., 2149 Va IIey Ave. 

WASHINGTON 
Bellingham-Advanced Electronics, 804,Dupont 
Olympia-J. W. Electronics, 2921 Pacific Ave. 
Seattle-Pacific Electrs. Sales, 1209 First Ave. 

Almac/Stroum Electronics, 5811 6th Ave. So. 
Amateur Radio Supply Co., 

d/b/a/ Radio Supply Co., 6213 13th Ave. SO. 
Western Electrs., Co., 717 Dexter Ave. N. 

Spokane-Columbia Electric, E. 3420 Ferry Ave. 
Tacome-C & G Electrs., Co., 2502 Jefferson Ave. 

WEST VIRGINIA 
CharlestoO:-Mountaln Electrs., 1605 4th Ave. 

WISCONSIN 
Fond du Lac-

Wisconsin Electr. Sup. 223 N. Seymour St. 
Green Bay-Northern Radio & Telev., 1585 Main 
Milwaukee-

Marsh Radio Supply, 6047 W. Beloit Rd. 
Radio Parts Co., Inc., 1314 N. 7th St. 
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MANUFACTURERS AND 
SALES OFFICE DIRECTDRY 
This is an alphabetical listing of more than 6,000 manufacturers supplying elec
tronic equipment, instrumentation, components, materials and fabrication services. 
Included for each- company are address, telephone number and name of the' key 
sales executive. 

electronic engineers. master 

1971-72 Bold Face listings indicate those manufacturers who have, information in the catalog 
sections (white pages) of the three volumes of eem. Their page numbers are included, 
as well as listings of their local sales offices. Sales offices are listed by state and city. 
Look for the sales office nearest you. Be sure to ask the sales office if there is a 
distributor of electronic parts nearby who handles the line in which you are interested. note: 

A & 0 ELECTRICAL INSTRS .• 73-07 88th SI., Glendale, 
NY .. 11227, Tel: 212-275-6516; Sis. Mgr: D.B. Schettini 

A & M INSTRUMENT, INC., Community Dr., Great Neck, 
N.Y., 11022, Tel: 516-487-0330, TWX: 510-223-0888; 
Sis. Mgr: P. Stitzer 

AAI CORP., P.O. Box 6767, Baltimore, Md., 21204, Tel: 
301-666-1400, TWX: 710-232-1800; Sis. Mgr: K.E. 
Daub 

AARON~DAVIS CO., 1150 S.Beverly Dr., Los Angeles .. 
cal., 90035, Tel: 213-553-8121; Sis. Mgr: R. Alan 

Pg.616 
AAVID ENGRG., INC., 30 Cook CI.;Laconia, N.H., 03246, 

Tel: 603-524-4443; Sis. Mgr: P.A. Johnson 
AB RIFA, See LM Ericsson 
ABACUS ELCTRNS. CORP., 10 Hudson Terr., Dobbs 

Ferry, N.Y., 10522~-Tel: 914-693-1450; Sis. Mgr: M. 
Meola 

ABADAK INDS., INC., 200 Allen Blvd., Farmingdale, N.Y., 
11735, Tel: 516-249-7246 

ABALON PRECISION MFG. CORP., 540 Casanova SI., 
Bronx, N.Y., 10474, Tel: 212-LU-9-5682; Pres: L. Orent 

ABBEON, INC., 179-15 Jamaica Ave., Jamaica, N.Y., 
11432, Tel: 212-AX-7-5600; Sis. Mgr: FW. Wertheim 

ABBEY ELCTRNS. DIV., Uquidonics Inc., 45 S. Service Rd., 
Plainview, N.Y., 11803, Tel: 516-293-6800; Sis. Mgr: 
R.A. Reinhardt 

ABBon PRODS., INC., 14-10 123rd SI., College Point, 
N.Y., 11356, Tel: 212-FL-8-1400; Pres: B.A. Jacobson 

ABBon TRANSISTOR LABS_, 5200 W_ Jefferson Blvd., 
LA., Cal., 90016, Tel: 213-WE-6-8185; Sl&-. Mgr: R. 
Baldarrama ....................... _ ........ Pgs- 618-632,2948,2949 
NJ Ft. Lee, Abbott Transistor Labs., 1224 Anderson 

Ave. 201-224-6900 
ABESTO CORP., Ackerman St., Bloomfield, N.J., 07003, 

Tel: 201-338-6814; Sis. Mgr: R.W. Kay 
ABLESTIK ADHESIVE DIV .. Ablestik Labs .. 833 West 

182nd Sl. E., Gardena, Calif., 90248, Tel: 213-321-6252 
H.E. Harris 

ABLETECH, Div. of Ablestik Labs., 544 West 182nd Sl., 
Gardena, Calif., 90248, Tel: 213-321-0933; Gen'l. Mgr: 
A.E. Herzman 

ABPHOT, 105 W. 27th SI., New York, N.Y., 10001, Tel: 
212-242-1307; Sis. Mgr: D. Andreycak 

A. J. ABRAMS CO., Box 571, Westport, Conn., 06880, Tel: 
226-3010; Sis. Mgr: A.J: Abrams ' 

See Page 957 for TRADE NAME DIRECTORY 

ABRAMS INSTR., 606 E. Shiawassee SI., Lansing, Mich., 
48901, Tel: 517-484-9441, TWX: 810-251-0785; Sis. 
Mgr: G. Michael 

ABSCOA INDS., 1071 W. Arbor Vitae, Inglewood, Calif., 
90301, Tel: 213-776-4561, TWX: 910-328-6180; Sis. 

.' Mgr: J.J. Cassidy 
ABTRONICS, INC., Box 712, livermore, Calif., 94550, Tel: 

415-447-4785; Sis. Mgr: H.M. Owren 
A C ELECTRONICS CO., ,2928 Nebraska Ave., Santa 

Monica, Cal., 90404, Tel: 213-829-26t'1; Sis. Mgr: Don 
Balos 

A C TRANSFORMER CORP., 89 Madison SI., Newark, 
N.J., 07105, Tel: 201-589-8574; Sis. Mgr: G. 
Giangrande 

ACCEL IND'L. HEAT SINK, 5338 Alhambra Ave., Los 
Angeles, Cal., 90032, Tel: 213-221-5851; Sis. Mgr: H.B. 
Hermann 
--- Advertisement ---

34 Different heat sink types perma
nently available. Supplied to exact cus
tomer specifications. Urgent delivery 
is understood and respected: Short run 
or large quantity, complete machining 
and finishing. Specials too. Catalog & 
Descriptive literature upon request. 

ACCESSORY CONTROLS & EQUIP., 805 Bloomfield 
Ave., Windsor, Conn:, 06095, Tel: 203-688-4986; Sis. 
Mgr: C.L Osterling 

ACCRATRONICS SEALS CORP., 2121 Kennuire Ave., . 
Burbank, Calif .. 91504, Tel: 213-TH-3-1500; Pres: W. 
Fisch 

ACCURATE ELCTRNS. CORP., Box 935J, Elyria, Ohio, 
44035, Tel: 216-365-1211; Sis. Mgr: J.F. Seybold 

--- Advertisement ---

ABC's Terminal 'Blocks, Boards, 
Strips, and other Connectors are made 
for the appliance, electronic, electri
cal, automotive and other industries. 
These are available as' standard com-' 
ponents from stock tooling or made'to 
your individuill spec: ABC als9 sup-. 
plies high volume small metal stamp
ings in ferrous and non-ferrous 
materials. Threaded starn pings are a 
specialty with ABC .. Request standard 
components catalog. 

This same directory. appears 
in alHhree volumes of eem. 

ACCURATE SPRING & WIRE. FORMING, 
United-Greenfield Div. TRW Inc., 8747 W .. Palmer SI., 
River Grove, 111.,' S0171 , Tel: 312-456-2700, TWX: 
910-255-2061; Sis. Mgr: R.J. Madden . 

ACCURIDE DIV., Standard Precision: Inc., 1.23.11 S. 
Shoemaker Ave., Santa Fe Springs, Calif., 90670, Tel: 
213-944-6236; Sis. Mgr: M.F. Hagen 

ACCUTRONICS, INC., Div. Gibbs Mfg. ReSCh. Corp., 628 
North St.,Geneva, III., 60134, Tel: 312-232-2600; Sls_ 
Mgr: W.C. Benson ......... ; .......................... Pgs. 1353-1360 
Cal Orange, Srl)ith & Assocs., 363 S. Main 
Cal Palo Alto, Nor-Cal Assoc., 999 Commerical SI. 

., . 415-328-6616 
Cal Orange, Smith & Assocs:, 363 S. Main 

714-633-7991 
Fla Orlando, GRA MAR Assocs., Box 20493 

305-841-2330 
MassNeedham, Addelco Corp., 56 Pickering SI. 

617-444-4754 
Ind FI. Wayne, McDonald Sis. Co., Box ·2848 

21!l-745-9214 
Minn SI. Paul, De·Beck Assocs., 21.19 Grand Ave. 

612-690-1557 
NJ Hackettstown, EAC Assocs., Rte. 2, Box 413 
NY Cortland, RJC ·Assocs., 26 Morningside 

697-753-3909 
NY Great Neck, EAC Assocs., 55 Northern 

516-466-9798 
Pa Kimberton, W. Dugger Co., Box 482 215-933-7756 

ACDC ELCTRN·S.,o~earislde Ind'i. Ctr" O~eanSide, 
Cal., 92054, Tel: 714-757,1880, TWX: 910-322-1470; Sis. 
Mgr:.J. Hull ............. ; ... _ ............................... ~.Pgs .. 634-639 
Ala Huntsville, Beacon Elctrns., Bo. 4307 '. 

205-881-5031 
Ariz Scottsdale, O.E.M. Spec., 6625.E. MacDonald 

602-946-4617 
Cal Los Altos, ACDC Elctrns., Inc" 1 First SI. 

415-941-1603 
Colo Englewood, PLS Assocs., 8080 E. Union Ave. 

. 303-771-0140 
Fla FI. Lauderdale, Beacon Elctrn. Assocs., 651 N.E. 

45 SI. 305-564-4298 
Fla. Maitland, Beacon Elctrn., 540·S. Maitland 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree Rd. 

404-351-3654 
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ACDC - ADA 
III Chicago, Data Elctrns., 5505 N. Menard 

312-774-1452 
Kans Leawood, Poly-Onies, 4434 W. 90th Terr. 

- 913-648-4173 
. Md Silver Spring, Sel-Tronies, 721 Ellsworth 

301-589-3391 
Mass Lynnfield, New Eng. Mktg., 55 Salem St. 

617-245-9530 
Mich Orchard Lake, R. G. Sidnell & Co" Inc., 6051 

'Pinecroft ' . 313-851-3518 
Minn St. Paul, Electro-Prods., Griggs-Midway 

612-645-7887 
Mo Hazelwood, Poly-Onies, 47 Village Sq. 

314-837-0597 
NM Albuquerque, PLS Assocs., 4300 H Silver Ave., 

S.E. 505-255-2330 
NY . Gt. Neck, H.J. Krasner, 33 Gt. Neck Rd. 

516-487-0690 
NY Hyde Pk., R. Kennedy Co., Green Tree Dr. 

" , . 914-229-2269 
,NY Rochester, R. Kennedy, 39 Saginaw Dr. 

, " '716-271-6322 
Ohio Day1rin, R. G; Sidnell, 3300 S:Dixie Dr. 

, , 513-293-1194 
Ohio Mentor, R. G, Sidnell, 7191, Dogwood La. 

216-942-3304 
Pa Norristown, Data Erigrg. Co. (DENCO), 304 W. 

Johnson HWy: ' " : 215-272-1444 
Tex Dallas, R. Martin Assoc., 6211 Denton Dr. 

, " 214-358-3704 
Tex Housion, R. Martin Assocs., Box 19291 

713-468-3877 
,Utah Salt Lake City, PLS Assocs., 5219 Major St. 

801-262-2866 
WashBelievue, Ruggles Tech., 10777 Main St. 

, '206-455-2778 
For; Can., Monlreal 730, Que., Aeromotive Engrg. 

Prods., Ltd., 147 Hymus Blvd., Pointe,Claire 
514-695-6413 

. For: Can., Toronto, Ont., Aeromotive Engrg. Prods., 
Ltd., 1914 Avenue Rd, 416-782-8835 

ACE DRILL CORP., 2600 E. Maumee St., Adrian,' Mich., 
49221, Tel: 313-265-5184, TWX: 510-450-2170; Sis. 
Mgr: E.J: Peters '. ' 

ACE ELCTRN. ASSOCS., INC., ,99 Dover St., Somerville, 
Mass., 02144, Tel: 617-623-3800; Sis. Mgr: N. Curtis 

ACE PLASTIC CO., INC., 91-54 Van Wyck Expwy., 
Jamacia, N.Y., 11435, Tel: 212-523-5500; Sis. Mgr: S. 
Seidman . 

ACE SPRING MFG., pO., INC., 150 32nd St., Brooklyn;' 
N.Y., 11232, Tel: 212-ST-8-0100;'Sls. Mgr: LEdwards 

ACHESON COLLOIDS CO., Div/Acheson Inds., 1935 
Washington Ave., Port' Huron, Mich., 48060, Tel: 
'313-984~5581, TWX: 810-231 -5215; Bus. Mgr: AJ. 
Stock ' 

. ACHRODYNE CORP., Rte. 4, Box 321, Yorktown, Va., 
23490, Tel: 703,-898-6152; Sis. Mgr: A.L. Newcomb 

, -' '--- Advertisement -, ---

The Achrodyne Corporation manufac
tures a line of high performance power 
operational amplifiers. These units fea
ture true differential operation and 

~ dc/wideband capability. Special reac
tive, models are available for driving 

, unusually high capacitive loads. Engi
neering services are also available for 
special applications dealing with solid 
state electronic power. Write for prices 
and data sheets. 

ACIM PAPER CO., Mica Paper Div., 1400 Plaza Ave" New 
Hyde Park, N.Y., 11040, Tel: 516-437-6672; Sis: Mgr: 
M.D: Heyman 

ACKERMAN ENGRAVERS, INC., 43-22 36th St.,Long 
IslandCity,N.Y., 11101, Tel: 212·361-2266; Sis. Mrg:V., 
Raia' 

ACKERMAN GOULD CO., INC., 10 Neil CI., Box 1880' 
Oceanside, N.Y., 11572, Tel: 516-678-4110; Sis. Mgr: 
A.P. Fiorey, 

ACME BATTERY CORP., 700 Canal SI., Stamford; Conn., 
06904, Tel: 203-324-4125; Pres: L. Schuti ' 

ACME CHEMICAL & INSULATION CO., 166 Chapel SI., 
New Haven, Conn., 06513, Tel: 203-562-2171, TWX: 
710-465-0019; Sis. Mgr: R. Von Horn 

ACME ELEC. CORP., 28 Water St., Cuba, N.Y., 14727, Tel: 
716-968-2400, TWX: 510-245-2700; Sis. Mgr: F.J. Van 
Alstyne ' 

ACME UTE PRODUCTS CO., Congers, N.Y., 10920, Tel: 
CO 8-6644; Pres: Wm. H, Katz 

ACME MFG. & GASKET CO., 738 North 41 St, 
Philadelphia, Pa., 19104, Tel: 215-EV-6-8622; Gen'l. 
Mgr: H. Wagenseller 

ACME MODEL ENGRG. CO., 654 Bergen Blvd., Ridgefield, 
N.J., 07657, Tel: 201-943-7650; Sis. Mgr: 'A. Asfar 

ACME RESIN CO., Div. Corn p,rods. Co., 1401 'Circle Ave., 
Forest Pk., III., 60130, Tel: 312-366-4715,TWX: 
910-220-4413; Sis. Mgr: R.E. Wright 

MANUFACTURERS & SALES OFFICES DIRECTORY 

ACMI IND'L. DIV., Americim Cystoscope Makers, 1500 ACROMARK CO., 60 Locust Ave., Dept. 397" Berkeley 
Bassett Ave., Bronx, N.Y., 10461, Tel: 212-824-4600;. Hts, N.J., 07922, Tel: 201-464-6474; Sis. Mgr: W. 
Sis. Mgr: C.J. Hickis 'Schmidt 

ACOPIAN CORp~ P.O, Box 585, Easton, Pa., 18042, Tet 
215-258-5441, TWX: 510-651-4919; SIs.: Mgr: J,F. 
Whitaker ~ •• ~ ••••••••• ~ ••• _._._., ••• ~._ ••• __ ._~ ... .;... Pgs. 640,641 
Ala Huntsville, Gentry Assocs., Inc., 2109 W: Clinton 

Ave. ' 205-534-9771 
Ariz Scottsdale, Compar Rocky MI., Box 1607 

602-947-4336 
Cal Long Beach, Product Data Co., 3760 Orange Ave. 

213-595-1777 
Cal Los Altos, Held & Mollard, Inc., 175 S. San 

Antonio Rd. 415-941-6041 
Cal San Diego, Product Data Co., 10457 Roselle SI. 
Colo Denver, Compar Rocky Min., 4600 E. Asbury Cir. 

303-757-7621 
Colo Englewood, Comflar Rocky MI., 300 E. Hampden 

Ave. '303-781-0912 
ConnE. Hartford, Meas. Equip. Co., Box 8192 .~, 

203-528-8192 
Fla Orlando, Gentry Assocs., Inc., 550 Bumby Ave, 

305:841-7740 
III Chicago, Potter-Mac Co., 6778 N. Northwest Hwy. 

, 312-775-6626 
Kans Mission, M. E. Bettis Co., 5915B Woodson' 

913-362-0772 
Kans Wichita, M. E. Bettis Co., 423 N. Fountain 

316-MU-5-7441 
Md Baltimore, Doss Elctms; 6660 Security Blvd. 

301-944-1900 
MassWakefield, Meas. Equip. Co., 591 North Ave. 

617-245-4870 
Mich Birmingham, J. C. Hofstetter Co., 700 Maple ,E. 
Minn MinneapOliS, Kirkeby & Assocs., Inc., 821' Second 

Ave., N.,· 612-377-3239 
Mo ,SI. LOUiS, M. E. Bettis Co" 9103 Bessemer 

3 I 4-HA-9:2099 
NM Albuquerque, Compar Rocky MI., 2125 San 

Mateo Blvd" N.E. 505-265-1020 
NY Latham, L-Tron Corp., Box 336 518-ST-5-5032 
NY Rochester, L-Tron Corp., 47 Devonshire CI. 

716-436-4410 
NY Skaneateles, L-Tron Corp., Box 67 315-685-6172 
NY Woodbury, J,N. Sweeney & Co., Inc., N. 5 Fox 

Meadow CI. 516-692-4222 
NC Charlotte, J. Rudisill AssoCs .. 1225 Harding PI., 

Box 4245 704-377-6901 
Ohio Medina, J.C. HofStetter Co" 5168 Valley View Dr. 

216-241-4880 
Ohio Day1on, J.C. Hofstetter Co" 3300 S. Dixie Dr. 

, ' 513-298-0662 
Pa Ardmore, Martin Elec. Co., 118 Valley Rd. 

, 215-649-6332 
'Pa Camp Hill, Beil & Whitaker, 849 W. Foxcroft Dr. 

717-233-1254 
Pa Harrisburg, Beil & Whitaker, 5610 Akron Dr. 

717-652-0184 
Pa' Pittsburgh, J. C. Hofstetter Co" 176 Reed Dr. 
Pa Reading, Beil & Whitaker"lnc., 3623 Jacksonwald 

Ave. 215-779-26,10 
Tex Dallas, Norvell Assoc., ,10219 Monroe 

214-357-6451 
Tex Houston, Norvell Assocs., 6440 Hilicroft 

713-774-2568 
WashSeattle, Datacom Assoc., 2207 Fairview E., No. 

12 '206-329-2989 
For: Can, Toronto, Ont.; Ahearn & Soper, Ltd:, 844' 

Caledonia Rd. 416-RU-9-4325 
ACOUSTONE CORP., Diy. Newcastle FabriCs, 80 Wy1he 

Ave., Brooklyn, NY., 11211, Tel: 212-782-5560; Sis. 
Mgr: G. Backer 

ACOUSTRONICS, INC., 156 Olive SI., Huntinirton, N.Y., 
11746, Tel: 516-HA-I-1331; Sis, Mgr: E.Copel 

ACR ELCTRNS. DIV., 112 Voice Rd., Carle Place, N.Y., 
11514, Tel: 516-746-7000; Sis. Mgr: N.C: Bates 

ACRO PRODS. CORP., 5000 S. Halsled St., Chicago, III., 
60609, Tel: 312-924-3311; Sis. Mgr: A. Monge 

ACRODYNE LTD" Box 1044. Janesville .. Wlsc., 53545, 
Tel: 608-754-2024; Sis. Mgr: R. Mowris 

--, -- Advertisement ---

ACRODYNE manufactures Ii com
plete line of REED RELAYS includ
ing dual in-line, encapsulated, op~ 
frame, mercury-wetted, current sensi
tive and hi,voltage. We can second 
source almost any type or style Reed 
Relay. Write or phone for our catalog 
and name of your local REP. Our 
prices are the most competitve in the 
industry and our quality is unsur
passed. Try us and see. 

ACROMAG,INC., 30765 Wixom Rd., Wixom, Mich., 48096, 
Tel: 313-624-1541; Sis. Mgr: R.G. Hennings 

ACTION SYSTEMS CO., 34 Cambridge SI., Meriden, 
Conn., 06450, Tel: 203-238-2326; Sis. Mgr: E. Bennet 

ACTIVE CONTROL INSTRUMENTATION, Box 194, E. 
Northport, NY, 11731, Tel: 516-864-2111; Sis. Mgr: J. 
Gordon 

---, Advertisement ---

ACI specializes in the manufacture of 
instrumentation for current or voltage 
measurement and/ or control. Multiple 
range, pass-thru ,type current sensors 
and probes, AC line monitors; DC 
analog fl!St response, low noise out
puts, total isolation provided; acces
sory transducer amplifiers and power 
supplies for instrument excitation. AP
PLICATIONS-Hi accuracy measure
ments, level detection, feedback, 
control, strip chart recording, etc •• 

ACTON ASSOCS., 100 Thompson St, Pittston, 
18640, T~I:717-654-0612; Sis. Mgr: J. Mazur 

--'-- Advertisement ---

Fluoroetch-Pre-Bonding Treatment 
for fluoroplastics. A safe, easy way to 
insure reliable ,bonds on all fluorocar
bon materials.HGX Mercury Decon
taminant - for protection against 
Mercury Vapor Poisoning where mer
cury spills occur or where mercury is 
used in production. Send for free liter
ature., 

ACTON LABS., ,INC., See'Bomar/AII,lnc. 

Pa., 

A. D. DATA SVs., INC., 830 Linden Ave., Rochester, 
N.V., 14625, Tel: 716-381-2370; Sis. Mgr: It Eo Godlove 

Pg.328 
,Ala H",ntsville, J.L. Highsmith Co., 3322 5, Memorial 

205881-3294 
Ari Phoenix, Hy1ronic Mess. Inc., 1017 N. 3rd st. 

~ 602-955-2358 
Cal N. Hollywood, P.I. Instr" 12139 Chandler • 

, 213-984-0826 
Cal Redwood City, Caltronlc, 2449 Harding , 

415-365-2545 
Colo Denver, Hy1ronic Mess. Inc., 4940 E. 39th 

303 388-4081 
DC Wash., Powell-Pendergraph, 7979 Old' 

Georgetown 30t -656-4535 
Fal Orlando, J.L. Highsmith Co., 2543 Ind'l. 

, 305 293-5202 
III Wheaton, Engrg. Prods., 24 W. 485 Geneva 

, 312-653-6826 
Mass Natick, Victor Assocs., 12 Mercer Rd. 

" 617-879-5710 
Minn SI. Paul, 'Engrg. Prods., 717 Raymon 

612-646-8810 
Mo 5t. Louis, Engrg. Sves., 6717 Vemon 

314-726-2233 
NJ 'Ho-Ho-Kus, Hansen Assoc., 215 Brookside 

, 201-652-7055 
NM Albuquerque, Hy1ronic Meas. Inc., 205 San Pablo, 

S. E. 505-296-6580 
NC Charlotte, J.L. Highsmith Co~, 3733 Monroe 

704-333-7743 
Ohio Cleveland, Instrumentation Systems, Inc., 21877 

Euclid 216-486-0782 
Ohio Day1on, Instrumentation Systems, Inc., 3481 Off. 

Pk. Dr. ' 513-293-8095 
Tex Dallas, Spacetronlcs Co., 4515 Prentice • 
Utah Salt Lake City, Hy1ronic Meas. Inc., 2022 S. Main 

801-466-4924 
Va Ri,chmond, J.L. Highsmith Co., 2604-0 Buford Rd. 

703-272-5888 
For:' Ottawa, Onl., Can., DatagraphicS, 1505 Laperriere 

, 613-722-3489 
For:, Kirland-Roxboro Que., Can., Datagraphics, 16700 

TrarisCanada 
ADAGE, INO., 1079 Commonwealth Ave., Boston, Mass., 

02215, Tel: 617-783-1100, TWX: 710-330-0141;'V.P. 
Mktg: T. Hagan 

ADALET MFG., Div. Scott & Fetzer, 4801 West 150th St., 
Cleveland, Ohio, 44135, Tel: 216-267-9000; Sis. Mgr: 

/ J.C.H Larsen -
ADAM SPENCE CORP., 3856 Park Ave., Edison" N.J., 

08817, Tel: 201-494-1900, TWX: 710-998-0575; Sis. 
Mgr: M. Evans 

ADAMS & ASSOC., INC., 1062 N. Orange Grove Ave., 
Hollywood, Cal., 90046, Tel: 213-656-6535; Sis. Mgr. 
J.G: Souchot 

ADAMS RITE· MFG. CO., 540 W. Chevy Chase Dr., 
Glendale, Calif., 91209, Tel: 213-245-1095, TWX: 
910-497-2276; Sis. Mgr: J.E. Randall 
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ADAMS-RUSSELL CO., 280 Bear Hill Rd., Waltham, 
MaSs., 02154, Tel: 617-899,2540, TWX: 710-324-0618; 
Sis. Mgr: G. Sacra 

ADAMS & WESTLAKE, Sub. Allied Prods., 1025 N. 
Michigan St., Elkhart, Ind., 46514, Tel: 219-CO-4-1141, 
TWX: 219-522-3102; Sis. V.P: A.C. Johnson 

ADAR ASSOCS., 85 Bolton St .. Cambridge, Mass .. 02140, 
Tel: 617-492-7110; Sis. Mgr: D. Nardi 

--- Advertisement --

. Adar manufactures a complete line of 
high speed digital test equipment and 
systems .. DOCTOR systems perform. 
functional, parametric, dynamic tests 
on MaS-LSI-Bipolar pieces and ar
rays. Other equipment includes 32 or 
64 bit Byte Generators, 25 MHz Data 
Generators, Multiphase MaS Clocks, 
10 mv-nsec Discriminators. 

ADC PRODS., 4900 W. 78th St., Minneapolis, Minn., 
55435, Tel: 612-929-7881, TWX: 910-576-2832; Mklg. 
Mgr: W_W_ Cro';"dus .......... _ ...................... Pgs. 2510-2515 
Ala Huntsville, 20th Century Mktg., Box 6127 

205-772-9237 
Cal Burbank, 354 E. Palm 213-849-5821 
Conn Bloomfield, Zaslow Sis., Six Newberry.Rd. 

203-242-7781 
Fla Melbourne, CES Assocs., Box 1152 305-254-2183 
III Chicago, J. Angel, 2743 Peterson W. 

312-878-0653 
Mich Southfield, Sterling-Lowell, 21251 Civic Center 

313-352-8881 
Minn St. Paul, R. Ragon, 1136 W. Larpenteur, 

612-,488-0201 
Mo Kansas City, R. Burton, 1016 Baltimore' 

816-471-2850 
NY Great Neck, E.R.A., 330 Great Neck 

516-482-9320 
Ohio Cincinnati, J. Murray, Box 11028 513-662-1,616 
Ohio Cleveland, C. Robinllon, 5010 Mayfield 

216-381-9049 
0kia Tul~CiJ I.J. May C., 0514 E. 3ist FI. Sla-u~7-1GiG 
Pa Fairview Village, Danco Corp., Box 245 

215-275-2600 
Tex Dallas, 11422 Harry Hines Blvd. 214-241-6783 
WashSeattle, J.B. Jolly, 10119 51st S.W., #2 ' 

, 206-938-4166 
For: Can., Montreal, Que., Willer Engrg., 1179 Decarie 

514-747-9316 
For: Can, To(onto, Ont., Willer Engrg., 1800 Avenue 

416-783-3373 
ADDINGTON LABS., INC., 1043 DiGiulio Ave., Santa Clara, 

Calif., 95050, Tel: 408-248-5511, TWX: 910-338-0138; 
SI~. Mgr: M.L. Jaggars 

--- Advertisement --

Addington Laboratories manufactures 
a quality line of coaxial and waveguide 
microwave components both in stand
ard and custom coniigllrations. This 
line includes circulators, isolators, fer
rite switches, frequency-sensitive
attenuators arid 'solid-state oscillators 
of many types. Frequency ranges of 
operation go through Ku Band 

ADDISON DIV." Muirhead, Inc., 1101 Bristol Rd., 
Mountainside, N.J., 07092, Tel: 201-233-6010; Pres: D. 
Semmels 

ADE CORP., 50 Hunt St., Watertown, Mass., 02172, Tel: 
617-923-2180; Sis. Mgr: R. Abbe 

ADEC,!NC., 86 Frelinghuysen Ave.: Newark, N.J., 07114, 
Tel: 201-248-1330; Sis. Mgr: D.L. Wiesen 

'ADEL DIV., DeLaval Turbine Calif. Inc., 10777 Van Owen 
St.', Burbank, Calif:, 91503, Tel: 213-762-1131, TWX: 
910-499-2176; Mktg. Mgr: J.E. Stanley 

ADHESIVE PRODS. CORP .. 1660 Boone Ave., Bronx, 
N.Y:, 10460; Sis. Mgr: M.S. Peters 

ADJUSTABLE BUSHING CORP., 11905 Vose St., N 
Hollywood, Calif., 91605, 'Tel: 213-875-2316, TWX: 

" 910-499-2188; Sis. Adm. J.T. Anderson, 'Jr. 
ADMIRAL TOOL & MFG. CO., 3652 N. Talman, Chicago, 

111.,60618, Tel: 312-GR-7-4300;,Sls. Mgr: B.M. Levine 
ADRE CO., Box 6415, Milwaukee, Wisc., 53209, Tel: 

'414-352-3531; Sis Mgr: G.B. Herrider 

Advertisement --

ADRE BURNISHERS CLEAN & 
POLISH ELECTRICAL CON- . 
T ACTS. Mini "Slip-Grip" handle & 
pen type collet tool insulated for use 
on live contacts. Flex-steel blades mi
cro-ground & hard plated for mild con
trolled non residual long life 
burnishing. Blade storage in pen han-, 
dIe. Used extensively since 1952 by: 
Elect., Gas, Telephone Uti; Industrial, 
Govt. ~nst. & Commercial Est. for 
maintenance of electric, communica
tions, heating, air conditioning & other 
equipment. Evaluation Kit Model 
1312KA, pen tool, 6 assorted grit 
blades 3/16" x .012" & mini "Slim
Grip" burnisher. $3.95 ea., Box 12 
$42.66 f.o.b. factory. Dealer inq. in
vited. 

ADRONICS, INC., 9 Sand Pk. Rd., Cedar Grove, N.J., 
07009, Tel: 201-746-6060; Sis. Mgr: R.C. Robinson 

ADVANCE GEAR & MACH., 5851 Holmes Ave., Los 
Angeles, Cal., 90001, Tel: 213-587-8103; Sis. Mgr: R.L. 
Seitz 

ADVANCE INDS., 2301 Bridgeport Dr., Sioux City, Iowa, 
51101, Tel: 712-943-5081; Sis. Mgr: G.S. Chesen 

ADVANCE INSTR. CORP., 1707 F. St., Belmar, N. J., 
07719, Tel: 201-681-2700; Sis. Mgr: M. Tepper 

ADVANCE ROSS ELCTRNS. CORP., 135 S. La Salle St., 
Chicago, III., 60603, Tel: 312-346-9126; Pres: H.C. 
Buckingham 

ADVANCED CIRCUITRY DIV., Litton Inds., 4811 W. 
, Kearney St., Springfield, Mo., 65803, Tel: 

417-862-0751, TWX: 910-775-4705; Mktg. Mgr: F. 
Delnevo 
--- Advertisement ---

ACD's modern facility can fill all of 
your needs for printed circuits or mul
tilayer boards and A/W design as well 
as prototypes or production. 

ADVANCED ENERGY CONVERSION, 1918 Menalto Ave., 
MenloPk., Cal., 94025, Tel: 415-325-9255; Pres: R. 
Kaylor 

ADVANCED HIGH VOLTAGE CO., INC_, 8635 Yolanda 
Ave., '-4onnricige, ~ai" ~·ia:.:. ... , I"ci: :.:. i .. -uuu~.J.:I"ij ;i)io. 
Mgr: W.B. Williamson .... _ ............. _ ..... _ ..... _ ... _ ..... _ ... Pg. 617 
Cal Los, Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
Cal San Mateo, Dayton Assoc., Box 1461 ' 

415-347-9419 
Md Greenbelt, Md., J.E. Cuesta, 8501 Glendale Rd. 

301-552-1200 
Mass W. Newton, Meredith Assoc., Box 126 

617-969-6246 
NH Barnstead, Meredith Assoc., Box 56 603-435-8447 
NY Glencove, Glasman Assoc., 28 Prestwick Terr. 

516-676-1039 
Pa Valley Forge, J.E. Cuesta, Valley Forge 

215-265-0150 
Tex FI. Worth, Bauer Co., 5731 E. Rosedale 

817-265-2441 
ADVANCED 'KINETICS, 1231 Victoria St., Costa Mesa, 

Caiif., 92627, Tel: 714-646-7165; Sis. Mgr: R.L. 
Gradishar 

ADVANCED' MEMORY SYSTEMS, INC., 1276 
Hammerwood Ave., Sunnyvale, Cal, 94086, Tel: 
408-734-4330; Sis. Mgr:J.D. Larkin 

ADVANCED PATENT TECHNOLOGY, INC., Box 4276, 
Bonanza Sta., Las Vegas, Nev., 89106, Tel: 
702-382-6881; Sis. Mgr: J.J. Solomon 

AEG-TELEFUNKEN CORP., 570 Sylvan Ave.; Englewood 
'Cliffs, N.J., 07632, Tel: 201-568-8570; Sis. Mgr: B. 
Jacobs . 

AEMCO DIV., Midtex, Inc., 10 State St., Mankato, Minn., 
56001, Tel: 507-388-6286, TWX: 910-565-2244; Sis. 
Mgr: R.K. Else 

AERO'DEVICES, INC., 494 S. Riverview. Dr., Totowa, 
N.J_, 07512, Tel: 201-785-0440 ...... _ ..... __ ..... _ ........ Pg. 2994 
Cal San Jose, Electrical Distr., 1135 Auzerals Ave. 

408-293-5818 
Conn Bridgeport, Westconn Elctrns., 195 Colorado Ave. 

203-367-7747 
Fla H. Laud., Cons. Southern Elec., 4050 N.E. Sixth 

Ave. 305-565-1694 
III Chicago, EMS Co., 6135 W. Belmont Ave. 

312-889-8323 
Md Baltimore, Electric Motor Sup., 356-358 N. Gay 

St. 301-685-4523 
Mass Boston, G.H. Wahn Co., 450 Western Ave. 

, 617-782-8500 
NY Oswego, Snyder & Mackin, 201 W. First SI. 

315-343-9140 

ADA - AGN 
NC Fayetteville, Ind'l. Elec. Sup., 800 Woodfield Rd. 

919-484-3195 
Pa Phila., Billows Elec. Sup., 7225 Frankford Ave. 

215-332-9700 
Pa Scranton, Pursell Electrns., 1221-37 N. , 

Washinglon Ave. 717-346-2011 
Tenn Nashville, Steinhouse Sup. Co., 24 Andrew T. 

Whitmore S. 615-254-1613 
Tex Dallas, Dealers Elec. Sup., 8015 Sovereign Row 

817-756-2143 
Tex Houston, Houston Elec. Distr., 1609 VelasCO 

713-228-8025 
Tex Richardson, R.R. Stout Co., 7335 Tophill Cir. 

214-231-8281 
AERO MECHANISM, INC., 7750 Burnett Ave., Van Nuys, 

Calif., 91405, Tel: 213-782-1952, TWX: 910-495-1730; 
Sis. Mgr: E.G. Thompson 

AERO-MOTIVE MFG. CO., Box 2678, Kalamazoo, Mich., 
49003, Tel: 616-381-1242; Sis. Mgr: D. Burns 

AERO VAC CORP., Box 448" Troy, N.Y., '12181, Tel: 
518-274-5850; Sis. Mgr: R.O. Johnson 

AEROCOM, 3090 S.w. 37th Ave., Mi,ami, Fla., 33133, Tel: 
305-448-6503; Sis. Mgr: F.I. Stacy 

AEROFLEX LABS., Torque Motor Prods. Div., S. Service 
Rd., Plainview, N.Y., 11803, Tel: 516-6,94-6700, TWX: 
510-224-6417; Sis. Mgr: J.H. Lewis 

AEROLITE ELECTRONICS CORP., 2207 Summit Ave., 
Union City, N.J., 07087 

AEROLUX LIGHT CO. INC., Div. Durotest Corp., 653 11th 
Ave., New York, N.Y., 10036, Tel: 212-246-5324; Sis. 
Mgr: P.J. Kayatt 

AERONAUTICAL COMM. EQUIP. INC., 3090 S.W. 37th 
Ave., Miami, Fla., 33133, Tel: 305-448-6503; Sis. Mgr: 
F.I. Stacy 

AERONAUTICAL DIV, ARO Corp, 40P Enterprise St, 
Bryan, Ohio, 43506, Tel: 419-636-4242; ,PIt. Mgr: E.F. 
Knapp 

AERONAUTICAL ELEC. CO., INC., 5656 Northwest HWY.', 
Chicago, III., 60646, Tel: 312-SP-4-5200; Sis. Mgr: W.A. 
YOL!~~ntrc:T! 

AEROQUIP CORP., 300 S. East Ave., Jackson, Mich., 
49203, Tel: 517-ST -3-2585, TWX: 810-253-1947 

AEROSPACE AVIONICS, INC., 1500 Ocean Ave., 
Bohemia, N.Y., 11716, Tel: 516-589-9200; Sis. ~gr: 
R.H. Kittel 

AEROSPACE CONTROLS CORP .. 1645 W. 135th St., 
Gardena, Cal., 90249, Tel: 213-532-9,755; Sis. Mgr: 

N.R. Hijkle 
AEROSPACE KNOB CO., 9835 Dupree St., So. EI Monte, 

Calif., 91 ~33, Tel: 213-442-4700; Sis. Mgr: J.N. Dupree 

AEROSPACE RESCH. INC., 130 Lincoln St., Boston, 
Mass., 02135, Tel: 6'17-254-7200; Sis. Mgr: W.H. York 

AEROTRONIC ASSOCS., INC., Riverside' Dr., 

Contoocook, N.H., 03229, Tel: 603-746-3141; V.P. Sis: 
M.R. Longley 

---- Advertisement --

Low power and high power, burn-iii 
and life te~t systems for both ambient 
and elevated temperature testing of all 
semiconductors. 

Simulator power supplies for life test 
and burn-in of diodes and rectifiers. 

Scanners and programmers for use' 
with automatic test equipment. 

AERTECH INDS.. 825 Stewart Dr., Sunnyvale, Calif., 
94086, Tel: 408-732-0880, TWX:'910-339-9207; V.P. 

Mktg: J.A. Allison , 
AGAC-DERRITRON, INC., 1332 N. Henry St., Alexandria, 

Va., 22314, Tel: 703-836-4641; Sis. Mgr: C.C. Vincentz 

AGARD ELCTRNS. CORP., 40 Nassau Terminal Rd., New 
Hyde Park, N.Y., 11040~ Tel: 516-328-1905; Pres: D. 
Easton 

AGASTAT DIV.,·Amerace Esna Corp, 1027 Newark Ave., 
Elizabeth, N.J., 07207, Tel: 201-352-2900, TWX: 
710-741-4788; Sis. Mgr: J.E. Cooper 

AGFA-GEVAERT, INC., 275 North St., Teterboro, N.J., 
07608, Tel: 201-288-4100; Sis. Mgr: K. Dowell 

AGNEW:HIGGINS, INC., Box 857: Garden Gro~e, Calif., 
92642, Tel: 714-893-1301; Sis. Mgr: B. Agnewcont'd 
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cont'd -- Advertisement 
CLEAN AIR TO WORK IN - From 
the manufacturers of the world's ftrst 
laminar flow clean rooms. Laminar /
Flow Clean Work Stations - Modular 
sizes: ~bletop models, floor models, 
downflow fume hoods, with a full 
range of accessories: stainless steet 
counter tops, ftlter service gauges; etc. 
Blower-Filter Modules for converting 
existing rooms into CLEAN rooms. 
Blower-Filter stand units for convert
ing existing work 'stations, into 
CLEAN' work stations. Clean Room 
Kits - Everything needed to construct 
a low cost Class 100 clean room. Free 
factory consuitation on your clean 
room needs. All equipment guaran
teed in writing to meet Fed. Std. 209. 

AIDLIN AUTOMATION. INC .• 1613 E. New York Ave .• 
Brooklyn. N.Y .• 11212. Tel: 212·EV·5-4246; Vice Pres: 
S,H. Aidlin 

AIL. DIV. CUTLER·HAMMER. INC .• Deer Park. N.Y .• 
11729. Tel: 516·595·6471. TWX: 510-227·6073; Sis. 
Mgr: G.F. McCarthy 

AINSLIE,CORP .• 531 Pond SI.. S. Braintree; Mass .• 02185. 
Tel: 617·848·0850. TWX: 710-394·0457; Sis. Mgr: A.L. 
Stabile • 

AIR ELECTRO COMM. CORP., 85 Westwood Circle, 
Roslyn Heights. N.Y .• 11577 

AIR-O·PLASTIK CORP., AsIa PI. Carlstadt. N.J .• 07072. 
Tel: 201-935-0500; Sis. Mgr: W.F,'Carlson 

AIR-O·TRONICS PRODS .• Box UK". Morrisville. N.Y .• 
, 13408. Tel: 315-684·3705; Sis. Mgr: S. Trush 
AIR PRODS. & CHEMS .• INC .• Box 538. AllentOWn. Pa, 

18105. Tel: 215-395·4911; Sis. Mgr: R. Niehaus 
AIR·VAC ENGRG. CO .• 100 Gulf SI.. Milford. Conn., 06460. 

Tel: 203·874-2541; ~Is. Mgr: C.S. Lasto 

AIRBORN, INC~ 2618 Manana Dr., Dallas, Tex., 75220, 
Tel: 214-357-11274; SIs. Mgr: W.A. Clark .......... Pg .. 2517 
Cal Millbrae, Melvin Sis .• 113 Camino Real 

415-697-6922 
Fla Maitland.,Ellis & Assocs .• Box 1261 305·645.1101 
Mass Haverhill. L~K Assocs .• 359 Main SI. 

617-373·1313 
WashBelievue. B. Waddell. 10211 N.E. 31st 

206·822:.0211 
AIRCO SINGAPORE (PTE.) LTD., 31 International Rd .• 

Jurong Ind·1. Estate. Singapore 22,; PII. Mgr: S.L. Foster 
AIRCO SPEER CARBON·GRAPHITE. CARBON PRODS. 

DEPT .• 900 Theresia SI., SI. Marys. Pa. 15857, Tel: 
814-634·2801. TWX: 510-693-4515; Sis. Mgr: W.A. 
Bauer 

AIRCO SPEER ELCTRNS .• Grand Plaza. 945 Grand Ave .• 
Nogales. Ariz.. 85621. Tel:' 602-287-5363. TWX: 
910·973·9794; Sis. Mgr: R.P. Mortenson 

AIRCO SPEER ELCTRNS, Resistor PII., Foster Brook Rd .• 
Bradford. Pa.. 16701. Tel: 814·362-5536. TWX: 
510-695·5921; Gen'l Sis. Mgr: R.M. Butler 

AIRCOM. INC., Ate. 16B, Union. N.H., 03887. Tel: 
603-473-2323; Pres: R. Rivers 

AIRCRAFT & ELCTRN. SPEC .• 12675 W. U.S. Hwy. 36. 
Plainfield. Ind., 46168. Tel: 317·TE·9·2551; Sis. Mgr: 
C.W. Martin 

AIRCRAFT & MISSILE CONSLTS .• 2722 Ardmore Ave .• 
Manhattan Beach. Cal., 90266, Tel: 213·FR·4-0626; 
Sis. Mgr: C.M. Pollard 

AIRFL YTE ELCTRNS. CO., Box 207, Bayonne, N.J., 
07002, Tet 201-436-2230; 1;WX: 710-729-4489; SIs. Mgr: 
M. Feinman ............. , .............................................. Pg.1580 
Cal Los Angeles. EICom Sis. Co .• 5134 Valley Blvd. 

, 213-233·1351 
Cal Mountain View. Repex. 2015 Latham SI. 

415-969·9200 
Conn No. Haven, Kitchen & Kutchin.22 Broadway 

203·239-0212 
Fla Miami Bch., Geartner Assocs .• 1125 71st SI. 

. 305-861-3661 
Fla Orlando. Geartner Assocs .• 1221 Lee Rd .. 

, 305·299·1000 
III Park Ridge. MQ &. Assocs .• 118 W. Higgins Rd. 

312-698·2044 
Mass Lexington. Kitchen & Kutchin. 17 Waltham SI. 

617-862·8230 
Mlnn Mipls .• R.F. Specialties. 4542 4th SI.. N.E; 

612-560·1222 
NJ Clifton. Avionics Equlp .• ,lnc., 179 Louise SI. 

201·772·1956 
NY New Hyde Park, R.P. Luce & Co .• 1300 Jericho 

Tpke. ' 516-437·4550 
NY Rochester. R.P. Kennedy Co .• 39 Saginaw Dr. 

n 6-271·6322 
Ohio Fairborn. Tech. Assocs .• Box 388 513·878·2484 

Ohio Brunswick Hills. Tech. Assocs.; 4406 Grafton Rd. 
216·225·7344 

Pa Philadelphia, R.P. L~ce & Co., 8717 Patton Rd. 
215-884·8365 

Tex DallaS, Jacobson Co .• 8608 N.w. Plaza Dr. 
214·363-7584 

WashBelievue, Repex N., 10717 N.E. 4th SI. 
206-455-2778 

For: Can .• Ottawa, Onl.. Aero Sis. Engrg. Co .• 2695 
Regina SI. 613-628-8560 

For: Can .• Rexdale, Onl., ~ero Sis. Engrg. Co .• 4 
, Racine Rd, ' 416·249·9139 

AIRPAX ELCTRNS1 INC., cambridge Olv1 Cambridge, 
Md1 21613, Tel: 301·228-4600, TWX: 710-865-9655; Sis: 
Mgr: B. Kouzoulas , ............................. _ ............. Pg. 18n 
Ariz Phoenix, Aztec Entprs .. 15 N. 40th PI; , 

. 602-267-8103 
Cal Los Altos. Airpax Elctms .• Inc., 885 N. San 

Antonio Rd. 415'941-0893 
Colo Littleton. Aztec Enterprs .• 1449 W, Littleton Blvd. 

303-798-4573 
Fla Fern Park, Airpax Elctm" 2550 Talbot Rd, 

305-841-8793 
Fla Pensacola, Trio Elec, Supply, 5208 Sycamore Dr, 
III Chicago. K & W Assocs., 5151 N, Harlem Ave, 

312·792·2618 
Ind Indianapolis. A.D, Moore Co., 4020 W. 80th SI. 

317·291-8550. 
Iowa Cedar Rapids, ,Reid Assocs,. Inc., 526 Merchants 

Nat'L Bank Bldg. 319-362-6302 
La Baton Rouge, E.E. Brown Instr, Co., 1821 

Wooddale Ct ' " 504·921·5578 
La Shreveport, E.E. Brown Instr. Co" 5100 Jewella 

Rd. 318-635-6404 
Md Cambridge, Alrpax cambridge DiY" Woods Rd. 

301·228-4600 
Md College Pk" Riffe Assocs .• 4313 Knox Rd. 

301-799-1'770 
Md Silver Spring. Aeron Assocs .• 1110 Fidler La, 

301-588·4047 
, MassWeliesley Hills, Airpax Elctms,. Inc,. 192 

Worcester St 617-237-2600 
Mich Southfield, Automatic Controls. 29600 

Northwestem Hwy, 313·354-1190 
Minn Minneapolis, E.J. Doyle. 3024 MinnehBtla Ave. 
Mo Kansas City. Harris·Hanson Co" 7616 Paseo 

. 816-444-9494 
Mo 51. Louis, Harris-Hanson Co,. 2814 S. Brentwood 

Blvd. 314·962·0111 
NM Albuquerque, Aztec Enterprs .• 823 Penn, NE 

505·255-2440 
NY Buffalo. R.M. Newell, 5152 Main SI. 
NY Port Washington, J, Di Blasi Assocs" Inc" 14 

Vanderventer Ave. 516-767·0470 
NY Syracuse. H.R. Murray, 6585 Kinne Rd. Box 11 

315-446-5555 
NY Syracuse, C.w, Flaring. 104 Whitestone 

315·478-2149 
NC Charlotte, Mac Guire &' Crawford InsIT., Box 

11322 
NC Winston·Salem, L White. 1014 Brookstown 

919·725-3612 
Ohio Cleveland, Electro Sis .• 851 E. 222 SI. 
Ohio Dayton, C.P .. Haskell, Box 624 513·298·3331 
Okla Tulsa. Lucas Controls. Box 3704 918·743-7557 
Pa f:larleysville, Airpax Elctrns., Box 257 

215-643·5560 
Pa Pittsburgh. Friday Engrg, Sis;. 666 Washington 

Rd, 412-341·1444 
Tenn Hixson. G. Grant, 5228 Hixson Pike 
Tex Dallas, Stevens Sis .• Box 34493 "214-350-2475 
Tex Houston, Haltom Co" 5814 Schumacher 

713-782·5625 
Tex Odessa, Bamco Co., 1507 W. Second St 

915-332.·0293 
Wisc Wauwatosa, Larsen Assocs., 10855 W. Potter Rd. 

, 414-258-0529 
For: Can., Port Credit. Ont, Leonard Elec., ltd .• 1008 

Rangeview Rd. 416-274-3454 
For: Can,. Vancouver, B,C .• Southwell Controls, ltd., 

1332 Powell SI. 604-255·9141 

AIRPAX ELc1:RNS., Controls Dlv., Box a4aa,' Ft: 
Laudardale, FI~ 33310, Tel: 305-587-1100, TWX: 
510-955-9866; Sis. Mgr: T.A. Patterson .......... Pg.I308 
Ariz Scottsdale, Carter Assoc., Box 99 602·947-4355 
Cal Los Altos, Airpax Elctms., 885 N. San Antonio ,Rd, 

415-941-0893 
Cal S, EI Monte, Airpax Elctms.,Pacific Div" 1836 

'Floradale 213-686-0894 
Cal S. EI Monte, Airpax Elctms. Pacific Div., 1836 ' 

Floradale 213-686-1960 
Colo Littleton, Simpson Assocs .• 2552 Ridge Rd, 

303-798-8439 
Fla Fern Pk" Airpax Elctrns., 2550 Talbot 

305-631·6498 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Fla Pensacola, C, B. Metcalf. 3601 Swan La. 
904-476-7710 

III Chicago. Actronic Sis. Engrg., 4750 N. Milwaukee 
312·286-1037 

Ind Indianapolis, A. D. Moore. 4020 W. 80th SI. 
317·291·6550 

Iowa Cedar Rapids, Reid Assocs .• 527 Merchants Nat·1. 
Bank Bldg, 319-362-6302 

La Baton Rouge, Brown Automation, 1821 Woodale 
Cts. 504-921·5578 

La Shreveport. Brown Automation, Box 9369 
3,18-635·7697 

Md Silver Spring,.Aeron Assocs .• 1110 Fidler La. 
" . 301-588·4047 

Mass Wellesley. Airpax Elctrns .• 192 Worcester 
617·237·2600 

Mich Soutllfield. AutomatiC Controls, 29600 
Northwestern Hwy, 313-354·1190 

Minn Mpls., F. Peterson. Box 16224. Elmwood Br, 
. ' 612-927-4453 

Mo Kansas City, Harris-Hanson. 7916 Paseo 
816-444-9494 

Mo SI. Louis. Harris·Hanson. 2814 S, Brentwood 
.. 314·962-0111 

NJ Cherry Hili. J. McCoy, Box 20. RI. 70E 
608-428·3444 

NY Port Washington. J" Di Blasi., 14, Vanderventer 
516·167-0470 

NY Staten Is .• J. M. Joansseri. 198 Cleveland 
212·984-4357 

NY SyracuSe, H, R. Murray. 6585 Kinne Rd .• Dawitt 
Box 11 315·446-5555 

NY Syracuse. C, W. Flaring. Box 175, Onondaga Br, 
315-478-2149 

NC Winston Salem. L G, White Southern Co., Box 
2356, ", . 919~725-3612 

Ohio Cincinnati. Baehr, Greenleaf. 9505 Montgomery 
513-891-3826 

Ohio Cleveland, Baehr. Greenleaf, 14700 Detroit 
, 216-221-9030 

Ohio Columbus, Baehr; Greenleaf. Box 5722 
614-486-4046 

Ohio Dayton. C. P. Haskell. Far Hills Br., Box 624 
, 513·298-3331 

Ohio Xenia, Baehr, Greenleaf, 925 Factory Rd, 
513-426·5485 

Okla Tulsa, T. J. Ray Co" Box 45191 918-627·1515 
Pa Harleysville, Airpax Elctrns .• Box 257 

215-643-5560 
Pa Pittsburgh. Friday Engrg., 666 Washington 

, 412-341-1444 
Tenn Memphis. Brown Automation. Emmons Bldg, 

901-682·5679 
Tex Q.allas, Stevens Sis .• Box 34494 214-350-2476 
Tex Houston. Haltom Co., 5814 Schumacher 

713-782·5625 
Tex Odessa, Barnco Co .• 1507 W. 2nd St '. 

" 915·332-0294 
Wise Wauwatosa. Larsen Assocs .• 10855 W. Potter Rd, 

414-258-0529 
For: Can., Calgary 21. Alb .• Canadian Dynamics. 

122-17th Ave" S E 
For: Can,. Port Credit. Onl.. Leonard Elect., 1008 

Rangeview ' 416·274-3454 
For: Can., Vancouver. B" C,. Canadian DynamiCS. 8264 
, SI. George 51. 416-325-6014 

AIRPAX ELCTRNS .• Pacific Div., 1836 Floradale SI.. So. EI 
. Monte, CaL,' 91733. Tel: 213-686-1960, TWX: 

910·587·3444; Sis, Mgr: B. Snyder 
AIRTEC. INC., 264 Columbus Ave., Roselle. N.J., 07203. 

Tel: 201·245-2990; Sis. Mgr: R. LeNoble 
AJAX INT'L CORP,. Box 4007. Santa Barbara; Cal, 93103. 

Tel: 805·966-1796; Sis. Mgr: P.V. Worsley 
AJAX MAGNETHERMIC CORP,. 1745 Overland Ave., 

N.E., Warren, Ohio, 44482, Tel: 216-372-2529; Mktg. 
Mgr: M,E. Hackstedde 

AJUSTO EQUIP. CO., 513 Conneaut St. Bowling Green, 
Ohio, 43402, Tel: 419-353·8555; V.P. Sis: W.H. 
Vanlanen 

AKG. Div. North American Philips Corp., 100 E. 42nd SI., 
New York.'N,Y" 10017. Tel: 212-697·3600; Sis, Mgr: 
R.W. Miller 

AKRO·MILS, INC., Box 989. Akron. Ohio. 44309, Tel: 
216·253·5593 . 

AKRON PORCELAIN CO., 2739 Cory Ave., Akron, Ohio, 
44314, Tel: 2,16-745-2159; Sis, Mgr: R.G. McCann 

A.LA.INOS.,INC.;99 Calvert St., Hanrlson, N'Y110528, 
Tet 914-835-0400; SIs. Mgr: P. Marlin _ ........... Pg.'l645 

III Chicago, K. Maisel SiS., 19 W. 324 Army'Trail Rd, 
. , ' 312-543-6916 

NJ Riverton, B. Given Assoc .• Box 183 609·829·7249 
NJ Wayne. H. Kagan AsSoc .• 18 Tilghman Dr, 

201 '684·7682 
NY Brockport. G. Gay, Inc:. Bo,,'33 716-268'7631 
NY Fulton. C. D. Truax. Box 11 315·592-7184 
NY New York, L Ackerman, 150-08 87th Ave .. 

212-658-8881 
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MANUFACTURERS & SALES OFFICES DIRECTORY A. L. A. - ALL 
Ohio Dayton, W. J. Brauer, Box 35 513-898-1224 
Ohio Wickliffe, W. J. Brauer, Box 305 216-943-0601 
Pa' ,Pittsburgh, W. J. Brauer, Box 8466 412-921-3213 

ALADDIN CONTROLS, Div. Aladdin Elctrns., 703 
Murfreesboro Rd.; Nashville, Tenn., 37210" Tel: 
615-242-3411, TWX: 615-244-1~34; Sis. Mgr: F. 
Bassler . 

ALADDIN ELCTRNS., 701 Murfreesboro Rd., Nashville, 
Tenn., 37210, Tel: 615-242-3411; Sis. Mgr: F., G. 
,Bassler 

ALBANY INT'L. CORP., 1373 Broadway, Albany, NY, 
, 12201, Tel: 518-462-6451; Sis. Mgr: R.J. Thompson 

ALBEROX CORP., New Bedford Ind'l. Pk., New Bedford, 
Mass., 20745, Tel: 617-995-1725; Sis. Mgr: A.J. Coutu 

ALCO ELCTRN. PRODS., Box 1348, Lawrence, Mass., 
01842, Tel: 617-686-3887, TWX: 710-342-0552; Sls_ Mgr: 
R.E.. Laffey _~;_._ •• __ ••••• _ ... _ Pgs. 1lI3B-1440,1646,IB7B-1B80 
ALCOKNOB AND ALCOSTRIP DIVISION 
Ariz Plioenix, Hytronic Meas .• 1017 N. 3rd SI. 

602-253-6104 
'Cal Orange, F. Huddleston, 44 Plaza ,Sq. 

, 714-639-1941 
Cal Santa Clara, Nova-Tronix Elctrn. Sis., ,1659 Scott 

, Blvd. . . , , , 408-243-9530 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

303-388-4081 
Conn New Haven, ,Gerber, 29' Whalley Ave. 

203-777-6279 
Fla ' Orlando, Irby & Cqnnolly, ~ox 603,4B 

, , , , 305-423-8270 
Ga, Atlanta, Millar, Elctrns., Box 12137, Northside Sta. 

404-261-6160 
'III 'Chicago, KaOell Sis., 6134 N. Milwaukee Ave., 

312-774-6815 
Md Silver Springs, R. Davies, 10 Post Office Rd. 

, '. 301-587-3910 
MassE. Longmeadow. Gerber Sis., Box 447, Baldwin 

St." 413-525-3059 
MassWaltham, Gerber Sls.,'176 Second Ave. 

. ' 617-891-8040 
Mich LathrupVlg., R. Nordstrom, Box 32 313-444-4417 
Minn SI. Paul, Mesa Co., 1821 University 612-645-867jl 
Mo Kansas City, K & M Sis., 1627 Main SI. 

816-471-1355 
Mo SI. Louis, K & M SiS., 10561 Chevy Chase Dr. 

314-423-2420 
hiivi Aluuqul;;lrqutl. Hyuunic IVII;;li:tS., 205 San Paulo SE 

505-268-3941 
NY Port Washington, T.M.A.;Box735 516-767-2432 
NY Rochester" E.J. Schomburg, Box 8465 

716-244-0920 
NC Raleigh, Millar Elctrns., Box 17173 919-787-9564 
Ohio Cincinnati, F. Kahsar SiS., 5229 Glenway 

513-471-9011 
Ohio Hudson, F. 'Kahsar Sis., 47 W. Case Dr. 

216-653-6808 
Pa Phila., C & F SiS., 5451 Oakland SI. 

215-288-9406 
Tex Dallas, Techno Assoes., Box 20544 214-357-9213 
Utah' Salt Lake City, Hytronic Meas., 2022 S. Main SI. 

801-466-4924 
WashSeallle, D. Smith Sis .• 2320 N. 45th SI. 

206-633-3'160 
EXP: Thomaston, Conn., Norcon Div. Intrade, Box B 

203-283-5563 
For: Can., Thornhill, Onl., Elctrn. Comps. Inti., 38 

Guardsman Rd. 416-889-0212 
For: Thomaston, Conn.,'Norcon Div. Intrade, Box B 

203-283-5563 
ALCOLITE AND ALCODISPLAY DIVISION 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd SI. 

, " • 602-253-6104 
\ Cal Inglewood, Bertrand & Zoolalian, 3402 W. Century 

Blvd. ,'. ' ',' 213-673-0100 
,Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

, 303-388-4081 
Conn Hamden, Compar-New England, 2531 Whitney 

" 203-288-9276 
Fla Orlando, Irby & Connolly, Box 6034B 

305-423-8270 
Ga' , Atlanta', Electro-Rep Assoc., Box 29353 
III Glen Ellyn, Rockford Controls, 21W181 Hill Ave. 

312-469-6016 
Md Ellicott City, McCourt, Chevrolet Ave, at SI. 

John's La. 301-823-3455 
MassNewton Highlands"Compar-New England, 88 

'Needham SI. 617"969-7140 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Minn SI, Paul, Countryman Assocs., 1821 University 

Ave. 612-645-9151 
NM Albuquerque, Hytronic Meas., 205 San Pablo SE 

505-268-3942 
NY Oceanside, Billan Assoes., 400 Merrifield 

516-678-6221! 
NY N. Syracuse, L. Allen, Box 205, 315-458-7470 

See Page ,1157 for TRADE NAME DIRECTORY 

NC Charlotte, Electro-Rep, 128 W. 30th SI. 
704-333-0451 

NC Raleigh, Electro-Rep, 309 Woodbum Rd. 
Ohio Cleveland, Midwest SiS., 7409 Pearl Rd. 

216-234-9200 
Pa Willow Grove, Techparts, 81 Old York Rd. 

2t 5-657-01 00 
Tex Dallas, J. Guenther. 5121 McKinney 214-528-6286 
Tex Houston, J. Guenther, Box 55525 713-468-0232 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main SI. 

801-466-4924 
WashSeattle, D. Smith SiS., 2320 N. 45th SI. 

206-633-3160 
EXP: Thomaston, Conn., Norcon, Div. Intrade, Box B 

203-283-5563 
For: Can., Thornhill, Onl., Elctrn. Comps. Inti., 38 

Guardsman Rd. 416-889-0212 
ALCOSWITCH 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd SI. 

602-253-6104 
Cal Inglewood, W, Knight, Box 400,112 Glasgow Ave. 

213-678-4711 
Cal San Carlos, Lo-Dan/Del Bucchia, 1077 Industrial 

Way 415-592-4600 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

, 303-388-4081 
Conn New Haven, Gerber SiS., Box 2917, 29 Whalley 

Ave. 203-777-6279 
Fla Orlando, Irby & Connolly, Box 6034B 

, 305-423-8270 
I,ll Glen Ellyn, Rockford Controls, 21 W181 Hili Ave. 

312-469-6016 
Iowa Des MOines, KSW Assoes., 3831 43rd SI. 

515-279-9235 
Md Ellicott City, McCourt Co., Chevrolet Ave. at SI. 

John's La. 301-823-3455 
MassE. Longmeadow, Gerber Sis., Box 447, Baldwin 

SI. 413-525-3059 
MassWaltham, Gerber SiS., 176 Second Ave. 

617-891-8040 
Mich Lathrup Vlg., R. C. Nordstrom, Box 32 

313-444-4417 
Mo Kansas City, KSW Assoes., 7546 Troost Ave. 

816-363-5651 
Mo SI. Louis, KSW Assocs., 2319 Hampton Ave. 

314-781-6111 
Minn SI. Paul, Countryman Assoes., 1821 University, 

Room 424 N. 612-645-9151 
• ,_. At:::'uqu,Jrquu, :·Iy~rvn;~ ~1I~OU3 .• :!C5 !';u.n Pu.~:o. s:::: 

505-268-3941 
NY N. Syracuse, L.D. Allen, Wason Bldg., Box 205, 

426 S. Main SI. 315-458-7470 
NY Oceanside, Bit1an Assoes., 400 Merrifield Ave. 

516-678-6222 
NC Charlotte, Electro-Rep Assoes., 128 W. 30th 
, ' 704-333-0451 

Ohio Creveland, Midwest Sis. Assoes., 7409 Pearl Rd. 
216-234-9200 

Pa Pittsburgh, Trymac Co., 201 Penn Center 'Blvd. 
412-823-8400 

Pa Willow Grove, Techparts, 81 Old York Rd. 
215-657-0100 

Tex Dallas, J. B. Guenther, 5121 McKinney Ave. 
, 214-528-6286 

Tex Houston, J.B. Guenther, Box 55525 713-468-0232 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main SI. 

801-466-4924 
WashSeattle, D. Smith, 2320 N. 45th SI. 206-633-3160 
EXP: Conn., Thomaston, Norcon Div. Inlrade, Box B 

203-283-5563 
For: Can., Montreal, Que., Elctrn. Comps. IntI., 38 

Guardsman Rd. 416-889-0212 
ALCOR, INC" 215 S. Tioga SI., Ithaca, N.Y., 14850, Tei: 
, 607 -AR-3-4242 ' 
ALDEN ELCTRN. & IMpULSE RECORD. EQUIP., Wash. 

SI., Westboro, Mass., 0158'1, Tel: 617-366-8851; Sis. 
Mgr: L.A. Farrington 

ALDEN SYS. CO., INC., Box, A, Depl. 262, Westboro, 
Mass., 01581, Tel: 617-366-8556; Gen'l. Mgr: N.A. 
Duhamel 

ALDSHIR MFG. CO., INC., 111 Lake Ave., Tuckaihoe, N.Y., 
10707, Tel: 914'SP-9-1297; Sis. Mgr: A.E. Smith 

ALERT PRODS. DIV., Balco Mfg. Co., P.O. Box 1851, 
Costa Mesa, CaIH., 92626, Tel: 714-545-0881; Sis. Mgr: 
C.A. Ballard 

ALFAX PAPER & ENGRG., Washington SI., Westboro, 
Mass., 01581, Tel: 617-366-8227; Sis. Mgr: D.H. 
Enman 

ALFORD MFG_ CO., 120 Cross St., Winchester, Mass_, 
01890, Tel: 617-729-8050, TWX: 710-348-1063; SIs. Mgr: 
G. Cohen ... _._._._._ ••••• _._ ....... _._ .. _ ..... ""_ .... ~._.~._ ....... _.~.Pg_ 598 
Ala Huntsville, Gentry Assoes., Inc., 2109 W. Clinton 

Ave. 205-534-9771 
Cal Los Angeles, RF Assoes., Inc., 1621 Pontius Ave. 

213-478-1586 
Cal Palo Alto, RF Assocs., Inc., 800 San Antonio Rd. 

415-327-5531 

DC Washington, E-A, Inc. 202-783-7819 
Fla Orlando, Gentry Assoes., Inc., 550 N. Bumby Ave. 

305-841-7740 
Fla SI. Petersburg, Gentry Assocs., Inc., 4152 49th 

Ave., S. '813-867-7820 
Ga Atlanta, Gentry Assoes., Inc., Box 13513, Sta. K 

404-233-3816 
Md Baltimore, E-A. Inc .. 1406 Shoemaker Rd. 

301-825-2385 
MassWaltham, Microwave Conslls. Corp., 195 West SI. 

617-899-4400 
Mo Kirkwood, Simpson Enterprises, 514 Parkwood 

314-965-1115 
NJ Saddle Brook, L&M Assoes., 511 Victor SI. 

201-834-8700 
NY Brentwood, L&M Assoes., 7 Mayflower Ct. 

516-231-8363 
NY Fayetteville, Graydon-Sherman, Inc .• Davis Bldg. 
NC Burlington, Gentry Assoes., Inc., 116 E. O'Neal 

Ave. 
Pa Andalusia, L&M Assoes., Colonial Plaza, 965 A 

Bristol Pike 215-639-3100 
Tex Dallas, Dannemiller-Smith, Inc., 10050 Monroe 

214-357-8247 
.lex Houston, Dannemiller-Smith, Inc., 5760 Rice AVe. 

713-668-4461 
For: Can., Montreal, Que., Microwave Specialty Co.; 

Ltd., 8490 Lafrenaie SI. 514-324-1780 
ALGO, Div. Hamilton Elctrn. Corp., 50 Schrieffer SI., S. 

Hackensack, N.J., 07606, Tel: 201-487-4550; Sis. Mgr: 
E. Perruso 

ALL STAR PRODS .. INC .. P.O. Drawer 487, Defiance, 
Ohio, 43512, Tel: 419-782-1065; Sis. Mgr: C.J. McBride 

ALL-TRONICS INC., 45 Bond St, Westbury, N.Y_, 11590, 
Tel: 516-333-3090 ••• __ ._ ••• _~._ ••• _._._._. __ •••• _ ••• _Pgs. 1506-1508 
Cal Los Altos, E. Landa Co., One Rrst SI. 

415-948-0788 
Cal Los Angeles, E. Landa, 1607 Pontius, 

213-272-9525 
Cal San Diego, Ed Landa, 3650 Clairemont 

714-274-7242 
Colo Englewood, Beta Tech. Sis., 4732 S. Broadway 

" 303-781-3271 
Fla Maitland, Geartner, 2101 Mohawk Trail 

, 305-647-4000 
Fla Miami Beach, Geartner, 350 Lincoln 305-531-0200 
~.~=c~tc·;,'o. ~.~uc:!lo. CO~ 1:!5, !·!:.rJ:'id r.d . 

617-31\9-5900 
Minn Mipls., Tee Sis., 9906 Chicago Ave., S. 

612-884-1180 
Mo SI. Louis, G. Rxman Eng. Co., 8160 Stanford Ave. 

314-PA-5-5219 
NY Great Neck, Meas. Tech., 295 Northem ' 

516-482-3500 
Ohio Cleveland, E. Frost, 30170 S. Woodland 

216-831-1442 
Pa Media, W. Reeves, 2973 N. Providence 

215-LO-6-6709 
Tex Houston, Chester Butt, Box 18045 713-526-3101 
WashSeattle, A.C.E. Assocs., 124 S.W. 156th,SI. 

206-CH-4-9391 
ALLACO PRODS., 130 Wood Rd., Braintree, Mass., 02184, 

Tel: 617-843-7845; Sis. Mgr: A.P. Alexander 

ALLARD INSTR_ CORP_, 770 Main St, Westbury, NY, 
11590, Tel: 516-334-8742; Sis. Mgr. J.J. Ackerman 

, Pg. 1435 
Cal Berkley, P. Rosen Co., Box 16 415-526-8286 
Cal Pico Rivera, Westrep, 9519 Telegraph Rd. 

213-949-2551 

Fla Melbourne, Tech-Rep Assoc., Box 2~~5-723-9140 

Me Denmark, Great Northern Elec., Main SI. 
207-452-2811 

Mich Grand Rapids, Elf! Sis. Assoc., 1635 Pembroke 
Dr. SE 616-455-2920 

ALLEGRI-TECt;I, INC., 141 River Rd., Nutley, N.J., 07110, 
Tel: 201:6&1-2220; Sis. Mgr: A. Longarzo 

ALLEN, ALVA INDS., 1001-15 No. Third SI., Clinton, Mo .• 
" 64735, Tel: 816-885-3331; Sis. f)I1gr: D. Sell 

ALLEN AVIONICS, Dlv_ A. K. Allen Co., 255 East 2nd St., 
Mineola, N_Y., 11501, Tel: 516-248-8080; Sis. Mgr: L. 
Jacobson ••• -.... _ ... _ ••••••• -.................... _P!ls. 1510,2729-2731 
Cal Los Angeles, E.V. Roberts & Assoc., 9601 W. 

Jefferson Blvd. 213-870-9561 
Cal Palo Alto, Adtek Assoc., 201 Town & Country 

Village 415-323-5414 
Cal San Diego, E. V. Roberts, 4379 30th 

714-282-7691 
Colo Denver, J. Hurlbut, 1295 S. Bannock 

303-744-1451 
Fla Clearwater, R. Brennan, Inc., Box 5045 

813-446-5006 
III Park Ridge, R. Specialtists, 118 W. Hi99ins 

312-698-2044 
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Md Baltimore, D. Jones, 2100 N. Charles 
301-752-0577 

Mass Wayland, Wayland Engrg. Sis., Box 189 
617-653-5256 

NJ Cherry Hill, Mid-Eastern Assocs., 1759 Country 
Club 609-428-7977 

NY Woodbury, J. Sweeney,S Fox Meadow 
. 516-692-4222 

Tex Dallas, Spacetronics, 4515 Prentice 214-368-1215 
Utah Granger, J. Hurlbut, 3817·W, 3280 South 

. 801-299-4321 
WashSeattle, J. McCiamrilck,127 S.W. 156' 

206-244-9391 
EXP: N.Y., Westbury, Minthorne Int'l. Co., 2200 Shames 

Dr. . 516-334-3303 
For: Can'., Pointe Claire 730, Que., Aeromotive Engrg. 

Prod. Ltd., ",7 Hymus Blvd. 514-695-6413 
For: Can., Toronto, Onl., Aeromotive Engrg. Prod. Ltd., 

1912A Avenue Rd. 416-782-8835 
--- Advertisement ---

Allen Avionics manufactures passive 
delay lines and filters that are used in 
Broadcast and Television lind for com
puter applications, data transmission, 
navigation and guidance. Radar, satel
lite and space communications. 
Telemetry, telephone and t~legraph 
and vehicular communications. We 
are unique in oilr field in that we build 
lumped delay lines having time delay 
to rise time rations of up to 300/1. We 
are the sole supplier of the Spiradel 
delay line. See section 2350 for infor
mation. 

ALLEN-BRADLEY CO., 1201 S. 2nd St, Milwaukee, 
Wise., 53204, Tel: 414-671-2000, TWX: 910-262-3451 

Pgs. 1511,1535,2331,2822,2823,2906,2909 
Ariz Phoenix, W. B. Knight, Box 11394 602-264-3578 
Ark Litlle Rock, CH. Stout, 2207 Cantrell 

501-374·8201 
Cal Inglewood, W. B. Knight, 112 Glastow 

. . 213-678-4711 
Cal San Francisco, Hunter, 1208 Fox Plaza 

415-626-8576 
Colo Denver, Allen·Bradley Co., 2600 W. 2nd 

. 303-936-7303 
Conn Stratford, Allen·Bradley, 1720 Barnum 

. 203·378·7364 
Fla Jacksonville, Van & Smith, 2723 Park 

904-384·2376 
Fla Miami, C. Lee & Assocs., 3796 W. Flager 

. 305-444·7414 
Fla Orlando, Van & Smith, 1220 N. Edgewater 

305·425·7026 
Fla Tampa, Van & Smith, 4921 Cypress 

813-877-8393 
Ga Atlanta, R. E Wilson Co., 1058 Northside 

404-876-8833 
III Chicago, Allen-Bradley Co., 838 S. Des Plaines 

SI. . 312-922-9302 
III Rockford, Allen-Bradley, 1013 Broadway 

815-965-8795 
Ind FI. Wayne, Allen-Bradley Co., 2212 S. Calhoun 

SI. 219-745-7068 
Ind Indpls., Allen·Bradley, 1491 N. Harding' . 

317·638·1491 
Iowa Cedar Rapids, Allen-Bradley, 1502 1 st 

319·366·7629 
Ky Louisville, Rietze Co., 123 N. Sherrin Ave. 

. . 502·893-2571 
La Metairie, Allen·Bradley, 3320 Hessner 

504-888-2281 
La Shreveport, C. Stout, 231 Fairfield Bldg. 

• . 318-425-5485 
Me Portland, Allen-Bradley, 550 Forest 207·772·3555 
Md Baltimore, Allen-Bradley, 6601 Whitehead 

301-265-5600 
Mass Boston, Allen-Bradley, 137 Penn. Ave. 

617-879-5900 
MassSpringfield, Allen-Bradley, 121 Chestnut 

413-732·3430 
Mich Detron, Allen-Bradley, 6750 E DavisOn / 

. 313·365-5300 
Mlch Flint, Allen·Bradley, 2523 Clio 313·232·9341 
Mich Grand Rapids, E.B. Dewey, 300 Fult~m 

616-454·1825 
Mich Kalamazoo, EB. Dewel', 2519 Lake 616-344-6163 
Minn Mpls., I. I. Aaron, 1905 3rd 612·336-6659 
Mo Kansas cny, Allen-Bradley, 1818 Maln 

816-421-4595 
Mo SI. Louis, Allen-Bradley, 3850 Wash. 

. 314-535-1901 
Neb Omaha, Midwest Equip., 1614 Izard 402-341-7600 
NJ Bloomfield, Allen-Bradley, 1293 Broad 

201-338-4600 

NM Albuquerque, W. Oolde SiS:, 114 Morningside Dr., 
N.E 505-256-0307 

NY Albany, Allen-Bradley, 1654 Central 518-869-5373 
NY Buffalo, Allen-Bradley, 1589 Kenmore 

716-873-7617 
NY Rochester, Allen-Bradley, 1337 Main' 

. 716-482-0010 
NY ,Syracuse, Allen-Bradley, 218 BOss 315~63-4501 
NC Charlotte, Allen-Bradley Co., 307 Lincoln SI. 

. 704-372-3287 
Ohio 'Akron; Allen-Bradley, 680 E. Market SI. 

. 216-253-2106 
Ohio Cincinnati, Allen-Bradley, 2331 Reading 

. 513-721-4482 
Ohio Cleveland, Allen-Bradley, 3416 Prospect 

216-391-2855 
Ohio Columbus, Allen-Bradley, 4355 N. High 

614-263-6881 
Ohio Dayton, Allen-Bradley, 3000 S. Dixie' 

513-298-6121 
Ohio Toledo, Allen-Bradley, 5550 W. Central ' 

419-531-8311 
Okla Tulsa, J. W. Elder Co., 1526 E. 4th SI. . 

918-583-9149 
Ore Eugene, J.A. Tudor, 1257 W. 6th 503-344-9212 
Ore Portland, J. Tudor, 14 N.E. Tillamook 

503-288-5154 
Pa Allentown, Allen-Bradley, 842 Hamilton 

. " 215-437-2401 
Pa . Erie, Allen-Bradley Co., 1611 Peach SI. 

. 814-455-5680 
Pa King of Prussia, Allen-Bradley Co., 480 American 

Ave. 215-337-1990 
Pa Pittsburgh, Allen-Bradley Co., 4489 Campbell Run 

Rd.' 412-923-1844 
Pa York, Allen-Bradley, 653 W. Market 717-848-2239 
Tenn Knoxville, Allen-Bradley, 1211 Euclid 

615-525-9578 
Tenn Memphis, C. H. Stout of Tenn., 3506 Tchulahoma 

Rd. '. . 901-362-1616 
Tex Dallas, Allen-Bradley Co., 165 Cole SI. 

214-748-6356 
Tex Houston, Allen-Bradley, 2105 McKinney 

713-225-0747 
Utah Salt Lake Cy., Stevens SiS., 1476 Major 

801-467-5489 
Va Norfolk, Allen-Bradley, 6378 Center Dr. 

703-499-0218 
Va Richmond, Allen-Bradley, 2519 Grenoble 

703-282-4285 
WashSeattle, J.A. Tudor, 2605 Western 206-682-7444 
WashSpokane, J.A. Tudor, E 201 Augusta 

. 509-327-3328 
WVa Charleston, H. E. Payne, 114 Charleston Nat'l. 

Plaza 304-343-1393 
Wlsc Appleton, Allen-Bradley, 615 N: Lynndale 

414-734-6262 
Wise Milwaukee, Allen-Bradiey Co., 224 N.· Greenfield 

Ave. 414-671-2000 
Wisc Milwaukee, 1.1. Aaron; '829 N. Marshall 

414-276-8515 
EXP:' N.J., Bloomfield, Allen-Bradley, 1293 Broad 

. 201-338-6262 
For: Can., Calgary, Alberta, R.' L Brews & Son, Ltd:, 

504 51st Ave., S.E. 403-252-0151 
. For: Can., Edmc;mton, Alberta, R. L Brews & Son, Ltd., 

10810 119th SI. 403-452-3732 
For: Can., Fredericton, N .B., Fciulis Engrg. SiS., Ltd., 

181 Westmorland SI. 506-475-6012 
For: Can., l:ialifax, N.S:, Foulis Engrg.Sls., Ltd., 5502'· 

AtlantiC SI.902-429-3330 
For: Cim., Hamilton, Onl., Allen-Bradley Can., Ltd., 256 

Parkdale Ave., N. 416-544-2876 
For:· Can., Loridon, Onl., Allen-Bradley Can:, Ltd., 457 

Hibiscus Ave. 519-471-5150 
For: Can., Montreal, Que., Allen-Bradley Can., Ltd., 

7000 Park Ave. . 514:271-2461 
For: Can., No. Bay, Onl., Allen-Bradley Can., Ltd., 475 

Ski Club Rd. 705-474-4120 
For: Can., Ottawa, Onl., Allen-Bradley. Can., Ltd.,. 3266 

Kodiak St. . 613-728-3355 
For: Can., 9ue., Que., Allen-Bradley Can., Ltd., 20 SI. 

Jean SI. . . 418-529-7584 
For:· Can., Regina, Saskatchewan, Thurman Supply 

Co., Ltd., 2505 7th Ave. 306-527-8501 
'For: Can., SI. Johns, Newfoundland, Foulis Engrg. Sis., 

Ltd., Hussey Bldg., O'Leary Ave. 709-726-3212 
For: Can., Toronto, Onl., Allen-Bradley Can., Ltd., 43A, 

Lesmill Rd., Don Mills 405 416-.445-3740 
For: Can., Vancouver,. B.C., KHW Seppala,'Ltd., 12 E. 

T~ird Ave. 604-879-4541 
For: Can., Winnipeg, Man., N. L Haney Agency, Ltd., 

727 Wall SI. 204-786-6756 
ALLEN-BRADLEY, Numerical Control Sys. Div., 747 Alpha 

Dr.,.Cleveland, Ohio, 44143, Tel: 216-449-6700, TWX: 
810-427-2975; Sis. Mgr: F.L Durant 

See Page 3073 To Get Your Copy of the Radio-Electronic 'Master 

ALLEN ELCTRNS. DIV .. Allen Orgllfl Co .. Macungie, Pa .. 
18062, Tel: 215-885-8801; IIgr: M.F. Nelson _Pg. 2481 
ALLEN MFG. CO., Drawer 570, Hartford, Corm., 06101, 

'Tel:203-242~8511; Sis. Mgr: L G. Ullring 
ALLIANCE MFG. CO., North American Philips Co., Alliance, 

Ohio, 44601, Tel: 216-821-5360 ' 
ALLIED CHEMICAL CORP., Specialty Chemicals Div., P.O. 

Box 70, Morristown, N.J., 07960, Tel: 201-536-8000 . 
ALLIED ELCTRNS. CORP., 2400 W. Washington Blvd., 

Chicago,lII., 60612, Tel: 312-421-2400; V.P. Mktg/SIs: 
. B. Barrick 

ALUs:.CHALMERS, Box' 512, Milwaukee, Wise., 53201, 
Tel: 414-475-2000, TWX: 910-262-3445; Mgr. Mktg: D. 
Gibson ' , 

ALLIS, LOUIS CO., Div. Utton Inds., 427. E. Stewart St., 
Milwaukee, Wosc., 53201, Tel: 414-481-6000, TWX: 
910-161-3160; Dir: Corp. Rei: W.E. Barta 

ALLIS LOU.IS CO., Power Elctms. Clr., 6702.1ndustrlal 
Loop, Greendale, Wlse.,53129, Tel: 414-421 ~ 1200; Sis. 
Mgr: G.E. Martin .. . 

ALLOYS UNUMITED, INC., 16681 Ventura Blvd., Encino, 
Calif., 9131!!, Tel: 213-783-8150, TWX: 910-495-1798; 
Sls"Mgr: N.M. Cox . 

ALMOND INSTRS. CO., 1080 E. CyJ11'888 St, Covin .. 
Cal, 91722, Tet 213-967-4151; SIB- Mgr: G.A.. Almond 

. . ~ Pg.329 
ALLYN, W., INC., Skaneateles Falls, N.Y., 13153, Tel: 

315-685-5788; Sis. Mgr: W.F. Allyn 
ALNOR INSTR. CO., 420 N. laSalle St., Chicago, III., 

60610, Tel: 312-467-1331; Sis. Mgr: D.J. Fox 
ALPHA COMPS. CORP., 4087 Glencoe Ave., Venice, 

Calif., 90291, Tel: 213-821~4964; Sis. Mgr: J.T. Cataldo 
ALPHA METALS, INC., 56Water SI., Jersey City, N.J., 

07304, Tel: 201-434-6778; V.P. Sis: M.A. Boyle 
ALPHA-MONARCH CORP., 10030 Monroe, Dallas, Tex., 

75229, Tel: 214-FL-2-8040; Sis. Mgr: wL Cowfey . 
. -, -- Advertisement ---

AMCElectronics manufactures tem
perature controls, temperature sensors 
and portable environmental test cham-
bers .. The chambers operate over a 
range of -lOO'P to +400"F, are pro· 
grammable for performing Mil-STD-
833 test. Engineering reps in most 

. areas. Off-the-shelf delivery for cata-
log items. OEM pricing. 

ALPHA WIRE CORP., DIY. Loral Corp., 711 LIdgerwood , 
Ave" EIlzabe1h, N.J .. 07207, Tel: 201-1125-8000, TWX: 
7100996-5895 N. Miner _'H_ .. '_'H _____ '._ .. .;..Pg. 2995 

Ariz PhoGnix, Sheller-Kahn. 2017 N. 7th Sl 
602-258-7893 

Cal Oakland, F. Moulthrop, 1530 E. 12th 
415-281-7676 

Cal Torrance, Alpha Wire, 2815 Columbia St. 
213-775-6871 

Colo Boulder, Straube Assoc., 24900.20 28th Sl 
, 303-443-8600 

Conn New Haven, Gerber Sis. Co., Box 2917 
203-777-6279 

Fla Winter Park, Hawkins Hutto, 501 Park N. 
305-647-7407 

Ga Atlanta, Millar Elctms., 3110 Maple N.E. 
. 404-281-6060 

Haw Honolulu, B. Kolans Co., Box 2098 811-628 
III Chicago, Alpha Wire, 6251 W. Touhy Ave. 

312-774-6929 
Ind Indianapolis, Thomas & Sukup, 206OE. 54th 

317-251-4574 
Kans Wichita, L. Florence, 2900 Woodland 
. 316-838-7226 

La' Metairie, Texport Co., 3220 N. Turnbull 
504-885-0558 

Mass E. Longmeadow, Gerber, 44 Baldwin ' 
. 413-525-3059 

.MassWaltham, Gerber SiS., 176 2nd Ave. 
617-891-8040 

Mich Femdale, Shalco, 23529 Woodward Ave. 
. 313-547-4771 

Minn Minneapolis, C.R. Gibb, 131 t W. 25th ' 
612-377-1200 

Mo Kansas cny, L Florence, 406 W,34th 
816-561·7222 

NM Albuquerque, Sheller-Kahn, 408 .San Mateo 
505-265-7077 

NY Rochester, Marsey SiS., 206 Park 716-442-9700 
NC Raleigh, Millar Elctms., Box 17173 919-787-9564 
Ohio Cleveland, Marlow Assocs., 1500 S. Green 

216-381-4500 
Pa .Reading, Bail & WhnBker, 3623 Jacksonwald 

. 215-779-2610 
Tenn Memphis, Texport Co., 5118 Park Ave. 

901-683-0880 
Tex Dallas, Texport Co., 2411 Farrington lit. 

214-631-6270 

eem/1971 
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Tex Houston, Texport Co., 8811 Gaylord Ave. 
713-464-2828 

Va Richmond, D. Miller, 2252 Staples Mill 
703-353-5324 

WashSeattle, D. Miller, 2319 N. 45th 206-632-7070 
For: Can., Weston, Ont., F. Eakin, 9 Milvan Dr. 

416-741-7485 
ALTAIR RESCH. & MFG. CO., 1241 E. State St., Ontario, 

Calif., 91761, Tel: 714-983-2418; Sis. Mgr: J.D. Askew 
ALTEC, Div. LTV Ling Allec, Inc., 1515 S. Manchester Ave., 

Anaheim, Calif., 92803, Tel: 714-774-2900, TWX: 
910-591-1142; V.P. Mktg: D. Davis 

ALTHOR PRODS., 2260 Benson Ave" Brooklyn, N.Y., 
11214, Tel: 212-373-7444; Sis. Mgr: J. Kessler 

ALTRON ELCTRNS. CO., 1307 Jefferson Ave., Woodlyn, 
Pa., 19094, Tel: 215-833-1224; Sis. Mgr: W.C. 
McQuiston 

ALUMINUM CO. AMERICA, 1628 Alcoa. Bldg., Pittsburgh, 
Pa., 15219, Tel: 412-553-4545; Pres: J.D. Harper 

AMACOIL MACHINERY, 111 Plain Ave., New Rochelle, 
N.Y., 10801, Tel: 914-235-5050 

AMATOM ELCTRN: HARDWARE, Mite Corp., 81 Rockdale 
Ave., New Rochelle, N.Y., 10802, Tel: 914-636-5700; 
Sis. Mgr: J. Cutter 

AMAX ALUMINUM CO., Foil Prods. Div., 6106 s. 
Broadway, St. Louis, Mo., 63111, Tel: 314-HU-I-7000, 
TWX: 314-556-0434; Sis. Mgr: J.H. Botaish 

AMBAC INDS., 900 Old Country Rd., Garden City, N.Y., 
11530, Tel: 516-742-5700, TWX: 510-222-4536 

AMCa ENGRG. CO., 7333 W., Ainslie St., Chicago, III., 
60656, Tel: 312-867-8500, TWX: 910-221-5192; Sis. 
Mgr: R.C. Komarek 

AMECO, INC., P. O. Box 13741, Phoenix, Ariz., 85002, Tel: 
602-252-7731; Sis. Mgr: M. A. Hausman 

AMECOM DIV., Litton Inds., 5115 Calvert Rd.,. College 
Park; Md., 20740, Tel: 301-864-5600, TWX: 
7.10-825-0077; Sis. Mgr: G.A.Brown . 

AMERICAN AEROSPACE CONTROLS, 131 Verdi St., 
Farmingdale, N.Y., 11735, Tel: 51&-MY-4-5100; SIs. Mgr: 
R. Gitlin .... :._ ..... __ ••....••. _ ................ _.:._ ......... Pgs. 1304-1307 
Mass Newton Ctr, Daner, 684 Commonwealth 

617-969-4650 
Minn Anoka, A & R Assocs., Rte. 1, Box 230 

. 612-421-0751 
NY New York, AI-Tronics, 60-38 68th 212-821-2403 
Va Arlington, Gans-Frying, 2030 16th 703-527-3262 

AMERICAN AIR FILTER, 215 Centml Ave., LOllisvilla, Kv., 
40208, Tel: 502-637'0011, TWX: 502-589-1020 . 

AMERICAN ALUMINUM CO., 230 Sheffield St., Dept. EEM, 
Mountainside, N.J., 07092, Tel: 201 -AD-3-3500; Dir. 
Mktg: W.F. Lowry, III . 

AMERICAN ASTRIONICS, Sub_ of Technicolor, 855 N. 
Cahuenga Blvd., Hollywood, Cal, 90038, Tel: 
213-466..g741; Sis_ Mgr: R.A.. Bedrosian ••••• _ ••••• _Pg. 335 
Ariz Phoenix, Thorson Co., 2505 E. Thomas 

602-956-5300 
Cal Hollywood, American Astrionics, 855 N. Cahuenga 

213-466-9741 
Colo Denver, Thorson Co., 5040 E. 41st Ave. 

303-355-3521 
MassWaltham, I.C.M., 223 Crescent St. 617-891-8059 
NJ Ridgewood, Instrumentation SiS., Box 403 
, 201-445-5210 
NM, Albu'querque, Thorson Co., '5921 'Lomas Blvd., 

N.E. 505-265-5655 
Ohio Dayton, Rep/Corp., 2077 Embury Pk. 

513-278-5885 
Pa Norristown, Denco, Inc., 304 W. Johnson Hwy. 

, 215-272-1444 
Tex Dallas; Thorson Co., 7700 Carpenter Frwy. 

214~631-5440 
Tex Houston, 'Thorson Co., 6655 Hillcroft 

713-771-3504 
Utar Salt Lake City, Thorson Co., 445 E. Second,'S. 
Va Springfield, & Tech. Corp., 6615 Backlick Rd .. 

703-451 -65ap 
Washsleattle, Thorson Co., 1767 Fifteenth Ave., S. 

206-632-0710 
AMERICAN ATOMICS CORP., 425 S. Plumer Ave., 

Tucson, Ariz., 85719, Tel: 602-622-1488; Sis. Mgr: R.J. 
Doda ' 

AMERICAN BILTRITE RUBBER CO., INC., Boston Woven 
Hose & Rubber Div., P.O. Box 1071, Boston, MaSs., 
02103, Tel: 617-876-6000; V.P. Sis: A.F. Cannie 

AMERICAN COMPS., INC., 8th Ave. & Harry' St., 
Conshohocken, Pa., 19428, Tel: 215-828-6240, TWX: 
510..660-9268; Sis. Mgr: J.J. Donahue, Jr. 

AMERICAN DATA SYS., 8851 Mason Ave., CanogaPk., 
Cal, 91306, Tel: 213-882-0020; Sis. Mgr: L. Brissende 

AMERICAN ELECTRIC & MACHINE CO., 320-324 State 
Hwy. 17, Upper Saddle River, N.J., 07458, Tel: 
201-327-7707; Pres: L.F. Himmelman 

AMERICAN ELEC. CABLE CO., 181 Appleton St., Holyoke, 
Mass., 01040, Tel: 413-539-9893; Sis. Mgr: Paul 
Kesseli 

AMERICAN ELEC. HEATER,6110 Cass Ave., Detroit, 
Mich., 48202, Tel: 313-875-2505, TWX: 810-221 -5369; 
Sis. Mgr: R.A. Kuhn 

AMERICAN ELCTRN. CONTROLS CO., 25 Clark Dr., 
Barrington, N.J., 08007, Tel: 609-546-5792; Sis. Mgr: E. 
Schempp 

AMERICAN ELCTRN_ LABS., INC., Box 552, Lansdale, 
Pa., 19446, Tel: 215-822-2929, TWX: 510..661-4976; Mgr_ 
Adv: ..................... : .•••• _ ........ _ ...• _ .......... _ ......... _._ .......... Pg. 1552 
(American Elctrri. Labs., Inc.) 
Ariz Tucson, 1241 W. Maxmilian Way 602-622-7943 
Cal Orange, E. Bell, 2526 Blue Ridge Ave. 

, 213-670-8755 
NJ Red Bank, 15 Peters PI. 201-741-0947 
Va Springfield, 6629 Iron PI. 703-354-5700 

(Broadcast Representatives) 
Alas Juneau, Juneau Elctrns., 241 S. Franklin 

1107-586-2260 
Cal Sunnyvale, T. Aye, 796 The Dalles 
Fla Ft. Lauderdale, R. Crider, 3101 N. Federal Hwy. 

305-564-7613 
III Chicago, Comms. Sis. Co., 9926 5., Seeley 

312-445-0795 
NJ E. Orange, Friedman, 110 Halsted St. 

201 -673-2500 
RI Cumberland, WRH Productns., 32 Nicholas 

401 -333-2070 
Tax, Houston, H. Jewell, Box 34400 713-944-7886 
Tex Midland, Management, 4519 Versilles 

915-694-5887 
WVa Charleston, Perfection Music, 816 Shelsea 

304-344-2395 
WVa Dunbar, Programmed Materials, 1141 Dunbar 

304-344-2877 
(Commercial Representatives) 
Ariz Phoenix, Shefler-Kahn Co., Box 1587 

602-258-7893 
Cal Orange, E. Bell; 2526 Blue Ridge Ave. 

714-637-8470 
Cal Los Altos, Walter Assocs., Inc., Box AN 

415-941-3141 
Colo Denver, Shetler-Kahn, 2422 S. Downing 

303-733-6330 
Fla Orlando, Gra-Mar, Inc., Box 20493 305-841-2330 
Haw Honolulu, Har-Kom Hawaii, Inc., 630 Piikoi St. 

587-178 
III ChicaRo; Midwest Microwave, 6414 W. Belmont 

Ave. 312-283-4900 
Kans Shawnee MiSSion, Mid America', Box 575 

913-432-8678 
MassNeedham, Addelco Corp., 56 Pickering St. 

.' 617-444-4754 
NM Albuquerque, Sheller-Kahn Co., Box 8342 
NY "Syracuse, Lightstone Corp., E. Malloy Rd. 

, , ' 315-454-3209 
Ohio Columbus, Mulligan & Mathias, 1810 MacKenzie 

614-457-2242 
Pa Hatboro, DeShawn Assocs., 218 Beatrice 

215-675-9111 
Tex Dallas, G. Weinreich, 11554 E. Northwest Hwy. 

214-321-2800 
WashSeattle, H: Levinson, 1211 E Denny Wy. 

" 206-323-5100 
For: , Can., St. Jerome, Que., Microwave Spec., 850 

Industrial' • 
For: Can., Burnaby, B.C., Microwave Spec., 'Sox 325 

(Medical Representatives) 
Cal Pasadena, Palen scar , 1550 Mountain, 

213-SY-4-1662 
Cal San Francisco, Lab-Items, Box 321 

415-GA-I-3172 
Haw Honolulu, X-Ray & Medical Equip., 1157 S. King 

, 503-124 
III Skokie, Universal SiS., 5144 Main 312-0R-6-3650 
Md Silver Spring, R. Davies, 10 Old Post Off. Rd. 

301-587-3910 
MassArlington, Instrs. Assocs., 30 Park Ave. 

617-648-2922 
Minn Minneapolis, T.B. Allen, 4810 Excelsior ' 
. 612-WA-7-3861 
Miss Greenwood, L.R. Massey Co., Box 724 

601 -GL-3-3038 
NJ, Ridgewood,R,N. Juntwait,Box 295 201-652-9191 
NM Albuqu"rque, A.L.S. Elctrns., ,Box 11626 

, 505-268-9600 
Ohio Cleveland, Dann Co., 180'1 E. 40th 51. 

, 216-391 -7240 
Ore, Lake Oswego, McMillan Elctrns., 16679 S.w. 

MapleCir, 503-636-6257 
Tex, Houston, Texas SiS., 3701 Kirby Dr. 

713-JA-3-6821 
Utah Salt Lake City, Coronado Elctrn. Assoc., 4422 

Emigration ,Canyon 801 -328-4459 
AMERICAN ELCTRNS., INC., Control Comps. Div., 1600 E. 

ValenCia Dr., Fullerton, Cal., 92631, Tel: 714-871 -3020, 
TWX: 910-592-1256; Sis. Mgr: J.D. Hannam 

ALP - AME 
AMERICAN GAS & CHEMICALS, 511 E. 72nd St., New 

York, N.Y., 10021, Tel: 212'535-7336; Sis. Mgr: D.Q. 
Rawn 

AMERICAN GELOSO ELCTRNS., INC., 251 Park Ave., 5., 
New York, N.Y., 10010, Tel: 212-254-2282; Sis. Mgr: S. 
Goldberg , ' 

AMERICAN INSTR. CO., Div. Travenol Labs., 8030 
Georgia Ave.. Silver Spring, Md., 20910, Tel: 
301-JU-9-1727; Sis. Mgr: J.W. Crump 

AMERICAN LAVA CORP., Sub. 3M Co., Cherokee Blvd_ 
& Mfrs. Rd., Chattanooga, Tenn., 37405, Tel: 
615-265-3411 ......... _ .. _ ... ~_ .... ; .................... _ •••••• _ ....... Pg. 2810 
Ariz Tempe, American Lava, 4417 S. Willow 

602-966-4345 
Cal Los Angeles, Minnesota Mining & Mfg. Co., 6023 

S. Garfield Ave. 213-685-9600 
Cal So. San Francisco, Minnesota Mining & Mig. Co., 

320 Shaw Rd. 415-761-1155 
Conn Orange, American Lava, 214 Surrey 

203-795-3254 
III Elmhurst, American Lava, 165 Arlington 

, 312-279-8055 
'Ind Indpls., American Lava, 8442 Browning 

I 317-888-2196 
MassNeedham Hgts., Minnesota Mining & Mig. Co., 

155 Fourth Ave. 617-449-0300 
Mo Lee's Summit, American Lava Corp., 881 

Chestnut 51. . 816-524-2415 
NJ Ridgefield, Minnesota Mining & Mfg. Co., 700 

Grand Ave. 201 -943-6700 
NY Phoenix, American Lava, Box 12A 315-695-3335 
Ohio Chagrin Falls, American Lava Corp., 18107 

Chillicothe Rd. 216-543-6050 
Pa Philadelphia, Minnesota Mining & Mig. Co., 8698 

Rising Sun Ave. 215-742-0200 
Tex Richardson, American Lava, Box 164 

214-235-4985 
Va Salem, American Lava, 25 Sawyer 703-389-3730 

AMERICAN MAGNETICS CORP., P.O. Box 8, Carterville, 
111.,62918, Tel: 618-985-4838; Sis. ~gr: V. Stoner 

AMERICAN MAGNETICS, Box R, Oak Ridge, Tenn., 
37830, Tel: 615..,482-4220; Pres: D.L. Coffey 

AMERICAN METAL CLIMAX, INC., 1270 Ave. of the 
Americas, New York, N.Y., 10020, Tel: 212-757-9700 

AMERICAN MICRO-SYS., INC" 3800 Homestead Rd., 
Santa Clara, Cal., 95051, Tel: 408-246.()330, TWX: 
910..338-0018; Dir/Sls:W.G. Andrews 

AiviERICAi\l h.iiCKELOHJ (;u., cox ~::)~, F-eru, ilL, oiSo-+, 
Tel: 815-223-0373, TWX: 910-642-3942; Sis. Mgr: J. 
Poma,tto 

AMERICAN NUCLEONICS CORP_, 6036 VjI.iel Ave., 
Woodland Hills, Cal, 91364, Tel: 213-347..4500, TWX: 
910-494-2090; Sis. Mgr: R.E. Williams •• _._ ........ _ .. Pg_ 307 
Ala Huntsville, Reynolds, 904 Wallace 205-536-1941 
Cal Costa Mesa, W.F. Stuart,1810-C Newport 

714-642-8441 
DC Wash., Amer. Nucleonics, 110117th 

202-659-3790 
Fla Ft. Laud., Reynolds, 161 S.w.75th 305-581-6611 
Fla Melbourne, Reynolds, 822 E. Strawbridge 

305-727-3205 
Fla Orlando, Reynolds, Box 8877 305-843-6440 
Ga Atlanta, Reynolds, 175 W. Wieuca 404-252-5360 
III Chicago, Electro-Tech Mktg., 3525 W. Peterson 

312-528-8422 
Mo St. Louis, Ozark Elctrn. Mktg., 2573 Woodson 

314-423-1200 
NM Albuquerque, Rustco Entprs., Box 11261 

305-727-3205 
NY Jericho, Dal-Tech Devices, 366 N. Broadway 

516-433-7448 
Tex' Dallas, Airep Elctrns., Inc., 6300 N. Central 

Expwy. 214-363-5291 
Va Fairfax, Schibley, 10604 Warwick 703-591 -3008 
Wisc Brookfield, G. Tuscany, Box 341 414-782-1630 

AMERICAN OPTICAL CORP., Sci. Instr. Div., Eggert & 
Sugar Rds., Buffalo, N Y, 14215, Tel: 716-895-4000, 
TWX: 710-522-1731; Sis. Mgr: R.R. Remmer 

AMERICAN PAMCOR, INC., Box 1776, Paoli, Pa, 19301 

AMERICAN PRECISION I'NOS., INC., Delevan Olv_ 
Clutch & Brake Prods., 270 Quaker Rd., E_ Aurora, N_ Y_, 
14052, Tel: 716-652-3600; 01 •• of SIs. J. Mendolia 

~gs. 1GaS.24SD 
Cal Los Angeles, L-Tronix, 1617 W. Colorado 

213-CL-6-2224 
Cal San Diego, L.L. Stoakes, 4438 Ingraham 

714-BR-4-6281 
Cal Los Altos, Servo-Data, 1485 Sedar St. 

415-964-1325 
Fla Oviedo, Conley, Box 668 305-365-3283 
Fla Tampa, Conley & Assoc., Box 18662 

813-933-3183 
Kans Leawood, H.C. Heyde, 9221 Wenonga 

912-MI-9-8628 
Md Towson, J.A. Dougherty, 320 Hillen 301-823-0431 
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MassBostoil, P.J. Engrg. Sales, Box 267 617-924-5950 
Mich Southfield, Sheridan, 25625 Southfield 

313-358-3333 
Mich Grand Rapids, Sheridan, 2637 Golfridge SE 

616-949-8110 
NJ Cranford, Martech, Box 181 20'1~272-5510 
NY Endicott, Tech.Mark, 101 Jefferson Ave. 

607-748.-7473 
NY Fairport, Tech·Mark, 19 Valley Brook Dr. 

716-377-5531 
NY Huntington, Martech, 60 Bayview 516-271-7611 
NC Greensboro, Martech, 3504 Kirby Dr. 

919-299-9339 
Ohio Cincinnati, She~dan Assocs., Box 37646 

513-761-5432 
Ohio Cleveland, Sheridan Assocs., 7800 Wall 

216-524-8120 
Ohio Daylon, Sheridan, 5045 N. Main St. 513'277-8911 
Pa Phila., Loman, 2007- Naudain St. 2.15-732-8888 
Pa Pittsburgh, Sheridan, 1601 Penn 412-243-8655 
Tex Dallas, Scott Technical, Box 30324 214-FL-2-7698 
For: Can., Montreal, Que., J. WeiSS, 5725 Monkland 

514-489-6887 
For: Can., Rexdale, Ont., J. Weiss, Box 310 

416-742-5195 
For: Can., Vancouver, B.C., J. Weiss, Box 448 

. 6,04-684-4357 
AMERICAN RADAR COMPS., INC., 415 E. Main St., 

Denville, N.J., 07834, Tel: 201-0A.7-5530; Pres: J.P. 
Hundley . 

--- Advertisement --

American Radar Flanges have been 
used in every major system over the 
last 20 years. While attaining this per· 
formance record; we have amassed the 
largest collection of flange tooling in 
the world. No order is too large or too 
small and no requirement is too dif· 
ficult. 

Tn addition to ua, WR, RE, CMR and 
CPR flanges we manufacture and al· 
most infinite variety of specials in all 
types of material. 

AMERICAN RADIO RELAY LEAGUE,INC., 225 Main St, 
Newington, CORn., 06111, Tel: 203-666-1541 

AMERICAN RECTIFIER CORP., 116-1515th Ave., College 
POint, N.Y., 11356, Teb 212-FL-3-2828; Sis.· Mgr: F.E. 
Klans 

AMERICAN RESCH. CORP., Rte. 6 & New Britain'Ave., 
Farmington, Conn., 06032, Tel: 203-677:-2693; Pres: J. 
Shamroth 

AMERICAN SAFETY RAZOR, Ind'i Prods. Div., Box 500, 
Staunton, Va, 24401, Tel: 703-886-6893; Ass't Sis. 
Mgr: B. Raybin 

AMERICAN SEMICONDUCTOR CORP., 4 N. Hickory 
Ave., Arlington Hgts., III., 60004, 'rei: 312-392-8830, 
TWX: 910-687-2263; Sis. Mgr: J. Yost 

AMERICAN SILVER CO. DIV., Sherman Inds. Inc., 36~7 
Prince St., Flushing, N.Y., 11354, Tel: 212-353-8012; 

.. Asst Sales Mgr: N. Sullivan 
AMERICAN SMELTING 8. REFINING CO., 120 Broadway, 

New York, N.Y.,10005, Tel: 212-RE-2-95OO; Pres: C.F. 
Barber 

AMERICAN STANDARD, Aero Resch. Instr., 9000 Kings 
St, Franklin Pk., III., 60131, Tel: 312-671~11, TWX: 
910-227-0052; Sis. Mgr: M. Scadron 

AMERICAN TECH. CERAMICS, Norden LB., Huntington 
Sta., N.Y.,l1746, Tel: 516-271-9600, TWX: 5111-226-8993; 
Sis. Mgr: V. Perna .................................... Pgs. 2332,2333 
Ariz Scottsdale, Fryco, Box 460 602-945-3281 
Cal Inglewood, Allgood, 1621 Centine.la 213-776-5820 
Cal Mt. View, Allgood, 2680 Bayshore Frontage 

415-961-9686 
Fla Orlando, FM Assocs., 5018 Mortier 305-851-5710 
III Chicago, Comm. Engrs., 7106 N. Westem 

312-761~548 

Ind Fort Wayne, Comm. Engrs;, 418.E. Berry 
219-743-9866 

MassWayland, Wayland·Engrg. SiS., Box 189 
617-653-5256 

NC Greensboro, FM Assocs., 904 Montrose 
919-294-2754 

Ohio Cincinnati, Sheridan Assocs., Box 37826 
513-761-5432 

Tex Addison, Parvin SiS., Box 307 214-239-9148 

---. Advertisement . 

ATC Porcelain ,Capacitors increase 
power output by typically 1. dB, as 
much as 3. dB, because of their ex· 
tremely low series resistance, espe· 
cially when used for base·emitter 
tuning in high frequency or high power 
amplifiers. They extend the bandwidth 
of amplifiers and varactor·tuned cir· 
cuits because of their low inductance 
and high Q. 
ATC Phased Array Capacitors operate 
at up to 1000. volts peak RF with such 
negligible loss that system efficiency is 
significantly increased, the DC current 
necessary decreas.ed (reducing the 
heat generated), and system MTBF in· 
. creased compared to'that possible with 
common NPO or KI200 ceramic 
types. This also allows the use of less 
expensive transistors. Both ATC types 
reduce the number of stages necessary 
to attain a given power output by in· 
creasing the available gain per . stage. 

. They provide the lowest Insertion 
Loss and widest frequency range of 
operation available. 

AMERICAN THERMO ELEC. CO., 7269 Santa Monica 
Blvd., Los Angeles, Calif., 90046, Tel: 213-851-1632; 
Sis. Mgr: J. Levy 

AMERICAN TIME PRODUCTS, Bulova Watch, 6120 
Woodside Ave., WoodSide, N.Y., 11377, Tet 
212-335-8000, TWX: 7111-582-2637; SIs. Mgr: R. Ansell 

. Pgs. 660,1366,1642 
Ariz Phoenix, Toward Engrng., Box 15268 

602-955-3193 
Cal Encino, Cardinal Assocs., 161-61 Ventura Blvd. 

213-788-4540 
Cal Menlo Pk., Straube Assocs., 483. Willow Rd. 

415-323-2476 
Colo Boulder, Straube Assoc., Box 1649 303-443-8600 
Fla Orlando, Perrott Assocs., 1607 Forsylh Rd. 

. . 305-275-1132 
III Chicago, Comm. Engrs., 7106 N. Western . 

312-761-0548 
Md Baltimore, J.A. Daniel, 1404 Bare Hills 

301-825-3330 
MassWinchester, SoC. Hooker, 2Winchester PI. 

. 617-729-5482 
Minn Mpls., T. Bell, 5705 21st Ave. S. 619-729-4483 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698-4411 
Tex Richardson, C. Tinch, Rrst Bank & Trust Bldg. 

214-AD1-1322 
WashSeattle, J.J. Backer, 221 W. Galer St. 

, 206-285-1300 
EXP: N.Y., N.Y. City, C. Tennant, 100 Park Aye. 

212-889-8530 
For: Can., Ottawa, Onl., Canadian Micronics, .Box 6157 

613-235-1934 
AMERiCAN TOWER CO., P.O. Box 29, Shelby, Ohio, 

44875, Tel: 419~342-2481; Sis. Mgr: H.F. Palmer 
AMERICAN TRANS·COIL CORP., 124~ 101st Ave, 

Richmond Hill, N.Y., 11419, Tel: 212-441-5207; Sis. 
Mgr: W. Clancy 

--- Advertisement ---

American Trans·Coil Specializes in 
Military type Coils and Transformers. 
Tolerances within one quarter of one, 
percent. For prototype and Production 
quantities of linear permeable tuned 
R.F. and I.F. Coils and Transformers, 
B.F.O.'s discriminator· transformers, 
R.F. Oscilators, Toroids, networks and 
filters, send your specifications or 
drawings for immediate responsive 
quotations. 

AMERICAN ULTRAVIOLET CO., 123 Commerce St., 
Chatham, N.J .. , 07928, Tel: 201-635-8355; Sis. Mgr: 
C.A. Reynolds . 

AMERICAN ZETTLER, 697 Randolph·Ave., Costa Mesa, 
CaIH., 92626, Tel: 714-540-4190; Gen'l Mgr: G'-·Rueb . 

pgs. 1309,1647~1653,1862,1883 
Ariz Tucson, Hamilton Reps., Box 50526 602-297-2279 
Cal Mountain View, G .. C. Woempner, 1'101 San 

Antonio 415-964-5454 
Cal San Diego, Dawson Assocs., 7969 Engineer Rd, 

. 714-278-9260 
Cal . Santa Monica, Rep. AssoCs., 1710 Santa Monica 

'213-451-8901 
Colo Denver, J.F. Hurlbut,1295 S. Banneck 

303-744-1451 
Fla Miami, Barrett, 300 Northwest 123rd 

305-681-4957 

See Page 3073 To Get Your Copy of the Radio-ElectronIc Master 

Aa Orlando, Barrett Assoc.,- Box 14205 305-277-2857 
Ga' Atlanta, J.E. Joyner, Box 10678 404-758-7496 
III Elk Grove Vlg., Knoblock, Box 67 312-593-5940 
Ind Indpls., Quad·EI, Inc., Box 33099 317-783-2618 
KansShawnee MissiOn. F & Meyer, 5812 Roeland 

913-722-5210 
Kans Wichita, F & Meyer, 2900 Woodland 

316-TE-8-7226 
MassWlnchester, Blake Assocs., 7 Lowell Ave. 

617-729-7890 
Mim Hopkins, Grayden & Aemmer, Hamilton 

612-941-1120 
Mo Berkeley, F. & Meyer, 8650A Airport 

314-521-6800 
NY Lynbrook, MWM Assocs., Box ,412 516-593-8190 
NY· Pompey, S.F. Foster, 2806 Hannaberry 

315-677,3333 
NY Webster, S.F. Foster, 1591 Greensboro 

716-872-6262 
Ohio Columbus; T. Mulligan, 1810 Mackenzie . 

, 614-457-2242 
Ps Fairview Vlg., Danco Corp., Box 245 

215-539-9300 
Tex Dallas, A. Martin Assoc., Box 64513 

214-358-3704 
Tex Houston, R. Martin Assocs., Box ·19291 

713-468-4491 
Utah Salt Lake Cy., J. Hurlbut Co" 3605 S. Bannock 

801-299-4321 
WashSeattle, C. Lyle Reeve Mktg., Box 7087 

206-542-5889 
Wisc Milwaukee, DeVos/Prinz SiS., 1819 E. Kenilworth 

414-272~356 

--- Advertisement ---

Alois Zettler, a Swiss company, is one 
of the largest relay and switch manu, 
facturers in Europe. American Zettler, 
a wholly owned subsidiary, follows the 
traditional Swiss observance of quality 
and precision. Assembly and checkout 
facilities in the' United States . are 
statTed . by highly skilled and ex· 
perienced circuit analysts who are on 
call to assist you in specifying any 
relay or switch application. A com· 
plete stock of products assures yoU' of 
immediate, otT·the·shelf delivery. Our 
engineers will be glad to provide you 
with free samples of American Zettler 
relays and switches and discuss your 
problems at no cost or obligation. Sim· 
ply call or .write one of the Sales.Engi. 
neering Representatives listed, or 
contact our headquarters in Costa 
Mesa, California. 

AMERICON CORP., 87 Rumford Ave., Waltham, Mass., 
02154, Tel: 617-891-5230, TWX: 710-324-6377 

AMERSIL, INC., 685 Ramsey Ave., Hillside, N.J~ 07205, 
Tel: 201-888-4500 •••••••••••••••• _ ........................... _ ••• Pg. 2816 
Cal Burlingame, Engelhard Inds. Div., 863 Malcolm 

Rd. 
Cal Los AngE1les, Engelhard Inds. Div., 6001 Bandini 

Blvd. . 
III Skokie, Engelhard Inds. Div., 813.1 Monticello Ave. 
Mich . Detroit, Engelhard Inds. Div., 424 New Center . 
. Bldg. 
TexDallas; Engelhard Inds, Div., 2878 Walnut Hill La . 
Tex Houston, Engelhard Inds. Div., 7900 Westglen 
WashSeattle, Engelhard Inds. Div., 3203 Fremont Ave., 

N.. . 
AMETEKIINSTRS. & CONTROLS, 860 PennSylvania 

Blvd., Feasterville, Pa., 19047, Tel: 215-355-6900; Sis. 
Mgr: F.G. Daveler . 

AMETEK/LAMB ELEC., 631 Lake St., Kent, Ohio, 44240, 
Tel: 216-873-3451, TWX: 810-437-2332; Mktg. Mgr: C.R. 
Woodward ••••••• _ ......... _ ••••••••• Pgs. 1572,1573,2776,2777 
Cal Los Angeles, 1285 Thousand Oaks Blvd. 

. 805-497-2817 
Colo Denver, 7600 Oxford Ave., E. 303-771-6811 
III Chicago, 1314 West N.W.Hwy. 312-255-3097 
Minn Minneapolis, 7710 Computer Ave. 612-922'3324 
NJ Morristown, 11 DeHart SI. 201-267-3772 
EXP: Kent, Ohio, AMETEK/Lamb Elec., 627 Lake SI. 

. 216-673-3451 
AMETEK/TESTING EQUIP. SYS., Spring & Maple Ave., 

Lsusdale, Pa., 19446, Tel: 215-855-9545; Sis. Mgr: J. 
Roth 

AMETEK/U,S. GAUGE, 900 Clynier Ave., Sellersville, Pa, . 
. 18960, Tel: 215-CH~8.3368; Sis. Mgr: A. Glassmeyer 

AMF· ELECnCAL PRODS., Development Div., 1025 N. 
Royal St., Alexandria, Va., 22314, Tel: 703-548-7221 
TWX: 703-931-4209; Sis. Mgr: K.C, Cannon 

AMF ELECTROSYSTEMS DIV., AMF Inc" Box 128, 
Vandalia, Ohio, 45377, Tel: 513-898-5881, TWX: 
810-472-2822; Sis. Mrg: A.D. Carr 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

AMGLO INDS., INC., 5301 Wesley Terr., Rosemont, III., 
60018; Tel: 312-671-4321: Sis. Mgr: D. Seery 

Pg.1641 
AMICON CORP.. 25 Hartwell Ave.. Lexington. Mass .• 

02173. Tel: 617-861-9600; Gen'!, Mgr: J.C. Bolger 
AMMON INSTRS .• INC .• 345 Kelley SI.. Manchester. N.H .• 

03105. Tel: 603-669-1531; Sis. Mgr: R.P. Arel 
AMOCO CHEMICALS CORP .• 130 E. Randolph Dr .• 

Chicago. III. 60601 

AMP INC., Capitron Dlv., 155 Park St., Elizabethtown, 
Pa., 17022, Tel: 717-367-1105, TWX: 510-657-4561: Sis. 
Mgr: W. L. Pharmer ........ Pgs.642,643,2338,2518,2519 
Cal Compton, J.B. Miller. 1840 S. Wilmington Ave. 

213-537-4490 
Cal Palo All0, John Hill 415-345-9875 
Cal San Jose, J. Hill. 2771 La Jolla Ave. 

408-265-2266 
Fla Orlando. J.R. Hogaboom. 2203 Beatrice Dr. 

305-295-3927 
III Deerfield. L.M. Reis, 945 Mounlain Dr. 

312-945-4061 
Md College Pk., J.G. Greene, 3604 Marlbrough Way 

301-935-5502 
MassNeedham. J.B. Sullivan, 101 Lexington Ave. 

617-444-4839 
NJ Fairlawn, E. R. Kelly, 10-04 Dewey PI. 

201-791-6817 
NJ Willingboro. B.P. Kulwin, 47 Marboro La. 

609-877-2358 
NY Ronkonkoma, J. Auletta, 495 Joan SI. 

516-588-6330 
Tex Richardson, R.L. Perrenot, 200 First Bank & Trust 

Bldg. 214-AD-I-2118 

AMP INC., Ind'i. Div., Box 3608, Harrisburg, Pa., 17105, 
Tal: 717-564-0101; Vice Pres: F.E. Howell 

PgS.330,331,1881 
Cal Compton, 1840 S. Wilmington Ave. 213-537-4490 
Cal Cupertino. 10300 N. Tantau Ave. 408-255-3830 
DC Washington, 955 L'.Enfant Plaza N .• SW. 

202-484-9596 
Ga Atlanta, 2970 Peachtree Rd., NW. 404-261-4151 
III Elk Grove Village, 1050 Morse Ave. 312-439-5800 
MassWattham. 60 Hickory Dr. 617-893-4306 
Mich Southfield, 30555 Southfield Rd. 313-645-5590 
Minn Minneapolis, 4600 W. 77th St. 612-920-8210 
NJ Camden. 130 N. Broadway 609-964-5055 
NJ r::nglewood, 80 West St. 20 I-titia-~~ I ~ 
Ohio Columbus. 1890 'Norttiwest Blvd. 614-486-0276 
Tex Dallas. Box 45168 214-352-4852 
WashRenton, 15 Grady Way 206-228-6044 

AMPEREX ELCTRN. CORP., Compo & Entertainment 
Div., 35 Hoffman Ave., Hauppauge, N.Y., 11787, Tel: 
516-234-7000, TWX: 510-227-8552: Sis. Mgr: A. 
Patterson .. ; ........... Pgs. 308,2334-2337,2482,2818,2819 
Ariz Phoenix. J. Berman, 2101 W. Shangri La 

. 602-944-3361 
Cal San Mateo, G. C. Woempner. 2040 Pioneer CI. 

.. 415-349-6316 
Cal Van Nuys, Shephard Comps., 16152 Covello St 

213-787-4610 
Colo Denver. M. Pearson, 1860 S. Acoma 

303-744-2323 
Conn Shelton, X Comark Assoc., 28 Walnut Tree Hill 

203-929-4884 
Fla Winter Pk., Hawkins-Hutto. 501 Park Ave. N. 

305-647-7407 
Ga Atlanta. Millar Elctrns .• 3110 Maple Dr. N.E. 

. 404-261-6160 
III Northlake, Amperex Elctrn., 360 E. North Ave. 

312-261-7877 
Md .Baltimore, Brothers & Conneen. 6302.Lincoln 

301-764-7189 
MassBelmont, Vector Sis .• 774 Pleasant SI. 

. 617-489-1400 
Minn Mpls .• Amperex Elctrn .• 6700 France Ave. S. 

. 612-920-7955 
Mo SI. Louis, Palatine Engrg. Sis., 1573 N. Warson 

31.4-426-7055 
NY Hempstead. Kahgan Sis .• 556 Peninsula Blvd. 

516-538-2300 
NY Hicksville, Amperex Elctrn., 230 Duffy Ave. 

516-931-6200 
NY Rochester, Reed Elctrns .• 39 Saginaw Dr. 

716-473-2767 
Ohio Columbus, T.Mulligan, 1810 MacKenzie 

614-457-2242 
Pa Philadelphia, Paragon SiS., 111 S. 22nd SI. 

215-563-7060 
Pa Reading, Beil & Whitaker, 3623 Jacksonwald 

215-779-2610 
Tex Dallas, Dunbar Assoc .• Box 30511 214-239-7151 
Va Richmond. Medical Science Ctr. Bldg., 5700 Old 

Richmond Ave. 703-282-6515 
WashSeattle, Fleehart & Sullivan. 10109 Aurora Ave. N. 

206-522-1533 

AMPEREX ELCTRN .• Electro-Optical Devices Div .• Box 
278, Slatersville, R.I., 02876, Tel: 401-762-3800. TWX: 
710-382-6332; Gen. Mktg. Mgr: Rodney E. Nelson 

AMPEREX ELCTRN .• Integrated Circuits Div., 99 Bald Hill 
Rd., Cranston, R.I.. 02920. Tel: 401-737-3200, TWX: 
710-387-1591; Mktg. Mgr: E. Meagher 

AMPEREX ELECTRONIC CORP., Hicksville Dlv., 230 
Duffy Ave., Hicksville, N.Y., 11802, Tel: 516-931-6200, 
TWX: 516-433-9045; Sis. Mgr: A. Merkin ........ Pg. 1995 
Ariz Phoenix, J. Berman. 2101 W. Shangrila Rd. 

602-944-3361 
Cal Palo Alto, R. W. Thompson Assocs., Inc., 4135 EI 

Camino Way 415-321-6383 
Cal Van ~uys, Shephard Comps., 16152 Covello 

213-787-4610 
Colo Denver, M. Pearson, 1860 S. Acoma 

303-744-2323 
Fla Winter Pk. HawkinS-Hutto, Inc., 501 Park Ave. N. 

305-647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple.Dr. N.E. 

404-261-6160 
III Aurora, D. Smith. 32 S. River SI. 312-896-0828 
III MI. Prpspect, Coniemporary SCience. Inc., Box 

205 312-CL-5-3793 
III Northlake. Amperex Elctrn .• 360 E. North Ave. 

312-261.7877 
Md Baltimore, Brothers & Conneen Assoc., 6302 

Lincoln Ave. 301-764-7189 
Md Rockville. Spectroscopy Systems, Box 1067 

301-949-8261 
MassManchester. Applied Technology, Inc., 7 Vine SI. 

. 617-CA-7-2700 
MassWaltham. Gerber Sis. Co., 176 Second Ave. 

617-891-8040 
Minn Minneapolis, Amperex Elctrns., 6700 France Ave. 

S. 612-920-7955 
Mo SI. Louis. Palatine Engrg. Sis .• Inc., 1573 N. 

Warson Rd. 314-426-7055 
NY Hempstead, Kahgan Sis., 556 Peninsula Blvd. 

516-538-2300 
NY Purchase, Radiation Elctrns., Inc .• 16 Pinehurst Dr. 

9.14-725-1420 
Ohio Columbus. T. Mulligan. 1810 MacKenzie Dr. 

614-457-2242 
Pa Philadelphia, Paragon Sis .• 111 S. 22nd. SI. 

215-563-7060 
Pa Readin~. Beil & Whitaker. 3623 Jacksonwald 

215-779-2610 
Tenn Knoxville, Pulcir, Inc., 1001 Corning Rd. 

. 615-584-7871 
Tenn Memphis. Cartwright & Bean Inc. of Tenn.: 560 S. 

Cooper SI. 901-276-4442 
Tex Dallas, Dunbar Assoc., Inc., Box 30511 

214-239-7151 
Tex Dallas, Overall Engrg .• Box 31273 214-363-0563 
Va Richmond. Amperex Elctrn. Corp. 

Medical Science Ctr. Bldg. 5700 Old Richmond 
Ave. 

WashSeattle, Fleehart & Sullivan. Inc., 10109 Aurora 
Ave. . 206-522-1533 

AMPEREX ELCTRN., Semiconductor & Microcircuit Div., 
Providence Pike, Slatersville, R.I., 02876, Tel: 
401-762;9000. TWx: 710-387-1591; Mgr. Sis. Adm: J. 
Lorea 

AMPERITE CO., INC., 600 Palisade Ave., Union City; N.J .• 
07087. Tel: 201-UN-4-9504; Sis. Mgr: T. Whalen 

AMPEX CORP., 401 Broadway, Redwood City. Calif .• 
94063. Tel: 415-367-2011, TWX: 415-364-9034; Pres: 
W.E. Roberts 

AMPHENOL CADRE DIV., Bunker Ramo Corp., 20 
Valley St., Endicott, N.Y., 13760, Tel: 607-754-4444, 
TWX: 510-252-11898: Dlr. of Mktg: C.N. Kowal 

Pg.2814 
(Refer to Amphenol Sales Diy for sales office 
information) . 
AMPHENOL CANADA LTD., 44' Metropolitan Rd., 

Scaroborough, (Tor.). Can .• Tel: 416-291-1621. TWX: 
06-217-676; Sis. Mgr: R.M. Newbold 

Refer to Amphenol Sales Diy. for sales office information 
AMPHENOL COMPS. GRP. MKTG .• Bunker Ramo Corp., 

1200 Harger Rd.. Oak Brook. III.. 60521. Tel: 
312-654-3100, TWX: 910-226-1961; VP Mktg: R.E. Hall 

Refer to Amphenol ~ales Diy. for sales office information 

AMPHENOL CONNECTOR DIV., Bunker Ramo Corp., 
2801 S. 251h Ave., Broadview, III., 60153,. Tet 
312-261-2000, TWX: 910-226-1974: Mkt. V.P. S. Kelleher 

Pgs. 2560-2590 
(Refer to Amphenol Sales Diy. for sales office 
information.) 

AMPHENOL CONTROLS DIV., Bunker Ramo Corp., 120 
S. Main St., Janesville, Wise., 53545, Tel: 608-754-2211, 
TWX: 910-288-2924; Sis. Prod. Mgr:,LJ. Wlsz 

Pgs. 1436,1437,2902-2907 

AMG-ANA. 
(Refer to 'Amphenol Sales Div. for sales office 
information.) 

AMPHENOL IND'L. DIV., Bunker Ramo Corp., 1830 S. 
54th Ave., Chicago, III., 60650, Tel: 312-242-1000, TWX: 
910-228-1541; Sis. Mgr: R. Colt ............ Pgs. 2538-2557 
(Refer to Amphenol Sales Diy. for sales office 
informaHon.) 

AMPHENOL RF DIV., Bunke .... Ramo Corp., 33 E. Franklin 
SI., Danburry, Conn., 06810, Tel: 203-743-9272, TWX: 
71D-456-0281; V.P. Mktg: E. Lehmann 

Pgs. 1884-1887,2520-2537 
(Refer to Amphenol Sales Diy. for sales office· . 
information.) 

AMPHENOL SALES DIV., Bunker Ramo Corp., 2875 S. 
25th Ave., Broadview, III., 60153, Tel: 312-261-2020, 
TWX: 910-226-1961; VP Sis: D. O'Connell 

Pgs. 1436,1437,1884-1888,2520-2590,2814,2902-2907 
Cal Encino, 17000 Ventura Blvd. 213-788-8560 
Cal San Jose. 52 Harold Ave. 408-248-3350 
Colo Littleton, 709 W. Littleton Blvd. 303-794-4269 
Fla Orlando, 5400 Diplomat Cir.· 305-647-5504 
Haw Honolulu. Earl Assoc., 2825B Ualena SI. 

808-996-953 
III Westchester. 9845 W. Roosevelt Rd. . 

312-345-9000 
Ind Indianapolis, L.M. DeVoe, 665 E. 61 st SI. 

317-257-1227 
Md Silver Spring, 8605 Cameron SI., Ste 216 

301-588-2600 
MassAndover, R: Purinton. Inc .• 28 Park SI. 

617-475-7055 
Minn MinneapoliS. 7701 Normandale Rd. 612-927-6589 
Mo Hazelwood, 47 Village Sq. . 314-838-6996 
NJ Moorestown, York House East. 214 W. Main SI. 

. 609-234-3434 
NY Lake Success, 3000 Marcus Ave; 516-488-1700 
NY Syracuse, 6443 Ridings Rd. 315-437-2689 
NC Greensboro, 1015 Hoffman SI. 919,275-8644 
Ohio DaYton, 3131 S. Dixie Dr. 513-294-0461 
Ohio Milan, 16 1/2 Church SI. 419-499-2441 
Tex Dallas, 777 S. Central Expwy. 214-235-8318 
WashSeattle, 924 '104th N.E. 206-455-2525 

AM PHENOL SPACE & MISSILE SYS., Bunker' Ramo 
!:::;: .• :::!~~ !;-::!::;:::::!::::== .A."::: •• ~~:!=:.::::!~, .~=!., 
91331, Tel: 213-341-0710, TWX: 213-341-2531; VP Mktg: 
B. Brachman .............................................. Pgs. 2558,2559 
(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPHENOL SWITCH DIV., Bunker Ramo Corp., 2855 S. 
25th St, Broadview, III., 60153, Tel: 312-261-2000, TWX: 
910-226-1974; Sls.Mgr: G.L. Basett ................ Pg. 1888 
(Refer to Amphenol Sales Div. for sales office 
information.) . 
AMPLIFIER CORP. AMERICA, 7S Frost St., Westbury, 

N.Y., 11590, Tel: 516-333-9100. TWX: 510-222-9774; 
Pres: S. Hack 

AMPLIFIER RESEARCH CORP., Box 242. Fairview 
Village. Pa .• 19409, Tel: 215-345-1006; Sis. Mgr: OW. 
Roth . 

AMPROBE INSTR., Div. SOS Consolidated Inc.. 630 
Merrick Rd.. Lynbrook. N.Y., 11563, Tel: 
516-LY-3-5600; V.P. Sls:G. Behrens' 

AMSCO INDUSTRIAL CO., ·Div. American Sterilizer Co., 
2820 West 23 SI., Erie, Pa., 16512. Tel: 814-456-2021; 
Gen'l. Mgr: E.R. Bindseil . 

AMSTRO CORP., 114 Clinton Rd., Fairfield, N.J .• 07006. 
Tel: 201-228-3881; Pres: J.F. Fiore 

AMUNEAL MFG. CORP:, 2900 E. Tioga SI., Philadelphia, 
Pa .• 19134. Tel: 215-423-4717; Pres: S.M. Kamens 

---- Advertisement ---
Amuneal offers a complete line of 
standard and custom shields for mag
netic-sensitive tubes and components, 
including weld-fabricated or spun 
CRT shields, printed Circuit· shields, 
drawn can' shields, and foil' Wrap
Around Shielding, supplied in rolls. 
Amuneal "U-Tile-Mu" Shielding 
Tiles, 6"x6" or 12"xI2",with pres
sure-sensitive adhesive backing, pro
vide a simple, versatile means for 
do-it-yourself magnetic shielding of 
rooms, test chambers, cabinets, etc. 
Ask for literature. . 

ANACONDA AMERICAN BRASS CO., 414 Meadow SI., 
Waterbury, Conn .• 06720, Tel: 203-757-2021, TWX: 
203-754-7385; V.P. Sis: E.V. Pierce 

ANACONDA WIRE AND CABLE CO., 605 ThirdAve., New 
York, N.Y., 10016, Tel:· 212-867-8000; V.P.· Sis: R. 
Mcllvane 
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ANA· APP 
ANADEX INSTRS., INC., 7833 Haskell Ave., Van Nuys, 
Calif., 91406, Tet 213-873-6620, TWX: 910-495-1762; SIs. 
Mgr: K.A. Ma1hews ....................... _ ............ PiJs. 391-400 
Ala Huntsville, Currie Aerospace: Box 1424 

205-538-5650 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd 

602-253-6104 
Colo Denver, Hytronic Meas., 4940 E. 391h 

303-388-4081 
Conn Hartford, Instr. Assoc., 234 Murphy Rd. 

203-525-9367 
DC Wash., SONCO, 4720 Monlgomery La. 

. 30t -654,5226 
Fla Orlando, CurriEi Aerosllac,e·, Box 13229 

305-855-0843 
III Chicago, Pivan Engrg .. 3535 IN: Peterson 

• . 312-539-4838 
Ind Indpls.,Pivan Eilgrg., 1259 W. 86th 317-253-1681 
Kans MiSSion, Pivan Engrg., 5920 Nair .913-722-1030 
. MassBedford, Instr. Assocs., r75 Middlesex 

617-275-0700 
Mich Farmington, Carter, McCormic & Peirce, Inc., 

23995 Freeway Park Dr. 313-477-7700 
Minn Mpls., Pivan Engrg., 3307 N. i-Iwy. 100 

612-537-4501 
Mo. SI. Louis, Pivan Engrg., 725 Old Ballas 

314-872-8424 
NJ .. FI. Lee, Tech. Mktg., 4 Horizon Rd. 201-224-6911 
NM Albuquerque, Hytronic Meas., Inc., 205 ·San Pablo, 

S.E. 505-268-3941 
NY E Syracuse, Ossmann Inslrs., Inc., 6666 Old· 

Collarner Rd: ·315-437-6666 
NY Rochester, Ossmann Instrs., 474 Thurston 

716.-328-2230 
NY Vestal, Ossmann Instrs., Vestal Pkwy. . 

607-785-9947 
NY Wappingrs Fls., Ossmann Instrs., Box 207 

. 914-297-7777 
NC Winston-Salem, C.urrie Aerospace, Box 10329 

. 919-764-0682 
Ohio Cleveland, Carter, McCormic & Peirce, Inc., 

21380 Lorain Rd. .. 218-333-5650 
Ohio Dayton, Carter, McCorrl)ic & Peirce, Inc., 5423 

Webster SI. 513-278-5873 
Pa King of Prussia, SONCO, 107 Town CIr. . 

215-CH-2-8460 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Center Blvd. 412-824~3760 
Tex Houston, Data Mktg., 3925C Dacoma . 

713-688-9627 
TexDalias, Data ~ktg.i 10048 Monroe 214-358-4843 
Utah Salt Lake Cy., Hytronic Meas., 2022 S. Main 

801-468-4924 
WiscBrookfield, Pivan Engrg., 3055 N. Brookfield 

414-786-1940 
- For: Can., Ottawa, Onl., Radioni.cs, 376 Churchill 

613-728-4624 
For: Can., Montreal, Que., Radionics, 195 Graveline 

.. 514-735-4565 
For: Can.,. Vancouver, B.C., Radionics, 2182 W. 121h 

604-732-7317 
For: Can., Downsview, Onl., Radionics,"1111 Finch 

. 418-638-0218 
For: Can., Quebec, Que., Radionics, 1001 Rte. De 

L'Eglise 418-651-5845 
ANALOG DEVICES, .INC., Rte. 1. Ind'l. Pk., NorwOOd, 

Mass., 02062, Tel: 617-329-4700, TWX: 710-394-6577; 
V.P. Sis: M. Sallen ( 

ANALOG GENERAL CORP., 7 Neil CI., OceanSide, N.Y., 
11572, Tel: 516-678-1441; Sis. Mgr: H. Zaron 

---. Advertisement --_.-

Analog General Corp. specializes in 
design and manufacture· of servos, 
electromechanical . assemblies, preci
sion gear assemblies, simulator and 
trainer sub-systems, to your specifica
tions or drawings. AGC-A Good 
Complement-to your own design and 
manufacturing facilities. . 

ANALOGIC, Audubon Rd., Wakefield, Mass., 01880, Tel: 
617-246-0300, TWX: 710-348-0425; Sis. Mgr: B.L. 
Friedman 

ANALYTICAL MEAS.~ INC., 31 wiilow SI., Chalham, N.J., 
07928, Tel: 201-273-7500; Sis: Mgr: F.G. Paully 

ANAREN MICROWAVE, INC., 185 Ainsley Or., Syracuse, 
N.Y., 13205, Tel: 315-475-1621, TWX: 710-541-1507; 
Sis. Mgr: R.A. Worden. . 

ANCHOR ALLOYS, INC., 968 Meeker Ave., Brooklyn, 
N.Y., 11222, Tel: 212-782-7090; Sis. Mgr: B. Starntom 

ANCHOR METAL CO., INC., 966 Meeker Ave., Brooklyn, 
N.Y., 11222, tel: 212-ST-2-7093; Sis. Mgr: H. Drapkin 

ANCHOR PLASTICS CO INC., 36-36 36th SI.,Long Island 
City, N. Y., 11106,Tel: 212-RA-9-1494; Sis. Mgr: J. B. 
Shapiro 

ANCHOR SPECIAL TV MFG., 300 Hollister Rd., Teterboro, 
N.J., 07608, Tel: 201-288-1939; Pres: W. Zablocky 

. MANUFACTURERS & SALES OFFICES DIRECTORY 

A.NDERSEN LABS. INC~ 1280 Blue Hills Ave., 
Bloomfield, Conn., 06002,. Tel: 203-242-0761, TWX: 
710-425-2390; Sis. Mgr: C. Yax ...... , ................... Pg.2728 
Iowa Cedar Rapids, H.R. Brown Sis. Co:, 3400 Indian 

Rd. S.E. 319-366-0635 
Mlnn Minneapolis, Hasse & Assocs., Box 7707 

. 612-588-0551 
Tex Dallas; Gillett Inds., Co., 5635 Yale Blvd. 

214-363-Ot07 
ANDERSEN W. M. A. & ASSOCS., 4 Main SI. Exl., 

Tarifiviile, Conn., 06081, Tel: 203-658-7666; Sis. Mgr: 
W;A: Andersen 

ANDERSON, W.E, INC., 320E West 80th SI., Kansas City, 
Mo., 64114, Tel: 816-333-9882; Sis. Mgr: E. Charles 

ANDONIAN ASSOtS., INC., 26 ThayerRd .. Waliham, 
Mass., 02154, Tel: 617-484-0500; SIs. Cood: R.S. 
Byrnes . 

ANDREW CORP., 10500W.153SI.,OrlandPk., 111.,60462, 
Tel: 312-349-3300: TWX: 910-651-3340; Sis. Mgr: H.L. 
Woodbury 

ANGeliCA UNIFORM CO., 700 Rosedale Ave., SI. Louis, 
Mo., 63112, Tel: 314-863-05OO;Y.P. Sis: S.L. Abelov 

ANN ARBOR DIV., Automation Inds., Box 1025, Ann Arbor, 
Mich., 48106, Tel: 313-769-6410, TWX: 810-223-6038; 
Prod. Mgr: W. Sailer . 

ANNIS, A.B. CO., 1101 N. Delaware SI., Indianapolis, Ind., 
46202,'Tel: 317-637-9282 

ANOCUT ENGRG. CO., SUb. Brown & Sharpe Mfg. Co., 
2375 Estes Ave.., Elk Grove Village, III:, 60007, Tel: 
312-437-5400; Prod. Mgr: Y. Shulman 
--- Advertisement _._-

DIGITAL TRANSDUCERS, IN
DICATORS AND CONTROL SYS
TEMS. DC POWER SUPPLIES 
1-1000 KVA. 
Bi!lirectional counters, rotary and lin" 
ear digital encoders, rate indicators. 
Many· available from stock. DNC, 
N IC and MOl systems. Manyapplica
tions to a variety of processing, metal
working and assembly machinery. 
Custom, special-purpose system engi
neering is a specialty. Anocut's engi
neering sales force will respond 
promptly to your requirements. 

ANODYNE INC., Five and Ten Div., 1270 Northwest 165th 
St., N. Miami Beach, Fla., 33169, Tel: 305-621-3641, 
TWX: 810-848-7200; Mgr: T. Turney 

ANRITSU ELECTRIC CO., LTD" 12-20, Minarniazabu 4 
chome, Minato-ku, Tokyo, Japan, Tel: 446-1111; Sis. 
Mgr: T. lizuka . .. . 

ANSLEY DIV. ACI INC., Park Ave. & Ridge Rd., Perkasie, 
Pa., 18944, Tel: 215-257-3655, TWX: 612-333-4511; 

.. Sis. Mgr: A.H. Froden 
ANSLEY ELCTRNS. CORP., Sub. Thomas & Betts Corp., 

Old Easton .Rd.,. Doylestown, Pa., 18901, Tel: 
215-345~1800, TWX: 510-665-8105; Sis. Mgr: .J. 
Churchill 

ANSLEY ELCTRNS. CORP., Sub. Thomas & Betts Corp., 
4100 N. Figueroa St.,.Los Angeles, Cal., 90065, Tel: 
213-223-2331, TWX: 910-321-3938; Sis. Mgr: M. M. 
Musselman 

ANTENNA PRODUCTS CO., Box 9588, Austin, Texas, 
. 78757, Tel: 512-258-1651; Sis. Mgr: G. ·Havener 

ANTI-CORROSIVE METAL PRODS. CO., INC., Box 1894, 
Albany, N.Y., 12201, Tel: 518-732-771', . TWX: 
965-9731; Sis. Mgr: J. Mengel 

ANZAC ELCTRNS., 39 Green St., Wallham, Mass., 02154, 
Tel: 617-899-1900, TWX: 710-324-6484; Sis. Mgr: A. L. 
LeMay 

A.O.l.P., Assoc. des Ouvriers en Instr. de Prec., 177, rue de 
Bercy, 75/Paris 12eme, France;. Sis. Mgr: Mr. Escure 

A.. P. CIRCUIT CORP., 865 Wes1 End Ave., New York, 
N.Y~ 10025, Tel: 212-222-0876; SIs. Mgr: D. Ellern . 

, ,. Pg.I509 
Va Fairfax, Schibley, 10604. Warwick Ave. 

, 703-591-3008 
For: Can., vancOuver 15, B.C., Canadian Dynamics, 

Ltd., 8264 SI. George 51. . 325-6014 
APAHOUSER CORP. OF N.E., 1312 Boylston 51., Boston, . 

Mass., 02215, Tel: 617-KE-6-1223; Sis. Mgr: J.F. 
Gately 

APERCO C.O., 1383 Luddington Rd., East Meadow, N.Y., 
. 11554, Tel: 518-486-3949; Sis. Mgr: E. Belgard 
APEX MACHINE CO., 3000 Northeast 12111 Terr., FI. 

Lauderdale, Fla.,33308, Tel: 305-566-1572; Sis. Mgr:· 
A.A. Coningsby 

API INSTRS. CO., Div. of LFE Corp., 1601 Trapelo Rd., 
Waltham .. Mass., 02154, Tel: 617-890-2000, TWX: 
710-324-0681; Sis. Mgr: L Rowe .............. Pgs.402,403 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd 

602-253-6104 
Cal Mountain View, APllnstrs., 2339 Charleston 

415-964-2925 

Cal Temple Cy., LFE Corp:, 5770 N .. Rosemead· 
213-287-0941 

. Colo Denver, Hytronic Meas., 4940 E. 39111 
·303-388-4081 

Ga Atlanta, LFE Corp., 175 W. Woeuca .404-252-2445 
III Arlington Hgts., LFE Corp., 605 E. Algonquin Rd. 

312-593-5551 
Kans Prairie Village, Thunderbird Tech. Sis., 4014-A W" 

95th 51. 913-642-7220 
Kans Wichita, Thunderbird Tech. SiS., 7707 E. Osie SI. 

318-884-3941 
Mich Farmington, LFE Corp., 22784 Orchard Lake Rd. 

. 313-477-2770 
Minn Mpls" R.W. Marshall, 6106 Excelsior 

612-929-0457 
. Mo .Hazelwood, Thunderbird Tech. SiS., Box 12849 

. . . 314-542-6488 
NJ Oakland, LFE Corp., Box 123201-337-6163 
NM Albuquerque, Hytronic Mess., 205 San Pablo, S.E . 

. 505-268-3941 
NY N.Syracuse, KLM Assocs., 201 S. Main 

315-458-6214 
NY New Hartford, KLM Assocs., 1 Nouvelle 

315-735-8525 
NY Rochester, KLM Assocs., 39 Saginaw 0(. 

716-442-0820 
Ohio Chesterland, LFE Corp., 11655 Chillicothe 

216-729-1611 
Ohio Dayton, LFE Corp., Box 133, Centerv. Br. 

513-434-8873 
Pa Newtown Sq., LFE Corp., 3545 W. Chester Pike 

. 215-353-0772 
Tex Ft Worth, Carey-Wolf, Box 12425 817-738-1702 
Tex Houston, Carey-Wolf, 4031 Broadway . 

713-643-2114 
Utah Salt Lake, Hytronic Meas., 2022 S. Main 

801-466-4924 
WashSeattle, Comptronics,·3220-161h Ave., W. 

. . 206-284-4842 
APM HEXSEAL CORP., 44 Honeck St, Englewood, N.J., 

07631, Tel: 201-LO-9-57oo; Mktg. Mgr: C. Czapinski 
APOLLO CORP., 5-1, Togoshi 8-Chome, Shinagawa-Ku, 

Tokyo, ~apan, Tel: 786-2001; Sis. Mgr: M. Kohmoto 
APPLIED CONTROL CO., 1275. Bloomfield Ave., Fairfield, 

N.J., 07006, Tel: 201-226-2401; Sis. Mgr: W. Merel 
APPLIED· . DESIGN CO.; INC., 2461 Sheridan Dr., 

Tonawanda, N.Y., 14150, Tel: 718-837-4400; Sis. Mgr: 
T.Y. Smith . . 

APPLIED DIGITAL DATA SYSTEMS, INC., 100 Marcus 
Blvd., Hauppauge, N.Y., 11787, Tel: 518-231-5400; Sis. 
Mgr: A. Kaufman 

APPLIED DYNAMICS COMPUTER SYS., Div. Reliance 
. Elec. Co., Box 1488, Ann Arbor; Mlch.,48104, Tel: 

313-971-4444, TWX: 810-223-6050; Sis. Mgr: C.R. 
Moores 

APPLIED ELECTRO MECHANICS, 2350 Duke 51., 
Alexandria, Va., 22314, Tel: 703-548-2166; Sis. Mgr: 
R.E. Howard . 

APPLIED MAGNETICS CORP., 75 Robin Hill Rd.,·Goleta, 
Calif., 93017, Tel: 805-964;4881, TWX: 910-334-1195; 
V.P. Sis: W.P. Graham 

APPLIED MATERIALS TECH., INC., 2999 San Ysidro Way, 
Santa Clara, Cal, 95051, Tel: 408-738-0600; Sis. Mgr: 
T. Rafalovich . 

APPLIED MICROWAVE LAB~ Andover St., Andover, 
Mass., 01810, Tet 617-475-8500, TWX: 710-347-0037; 
Sis. Mgr: H. K. Clark .. " ...... "" .................... " .. _ ..... Pg. 599 

Ala Huntsville, Mekco, Holliday Off. Ctr. 205-881-3721 
Cal Anaheim, Blair, 421 N. Brookhurst. 714-635-1350 
Cal 'Portola Valley, Kipp, 4388 Alpine 415-851-0123 
Colo Denver, W. Engrg., 880 Bonnie Brae . 

303-777-5585 
Fla Orlando, Mekco, 3165 McCary 305-841-2215 
III Highland Pk., Feller, 3065 Univ. Ave. . 

312-433-3651 
Ky Louisville, Ridgway East, 3807 Bishop 

. 502-968-1250 
MassAndover, AML, Andover St 617-475-8500 
Mo 51. Louis~ Fixman Engrg., 8160 Stanford 

314-725-5219 
NJ Ridgewood, Damon/Engel, Inc., 40 W. Ridgewood 

Ave. 201-444-1400 
NC Burlington, Mekco, 1349 S. Church 919-228-7177 
Ohio Loveland, Ridgway East, Inc., Box 68 

. 513-683-4350 
Tex FI. Worth, C. Wolf & Assoc., Box 12425 

817-738-1702 
Va Annandale, Hopkins, 4520 Starr Jordan 

703-280-2086 
EXP: N.Y., Hicksville, EMEC, Inc., 55 E. Old Country 

Rd. 518-931-3700 
APPLIED PLAimcs CO., 612 E.Franklin Ave .. EI Segundo, 

Cal., 90245, Tel: 213-322-8050; Sis. Mgr:. G.P. 
Whitbread 
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APPLIED RESEARCH INC., 76 S. Bayles Ave., Port 
Washington, N.Y., 11050, Tel: 516-883-5700, TWX: 
51()'223-0822; Sis. Mgr: C.G. Costas ................ Pg. 1554 
Cal" Portola Valley. Kipp Assocs .• 4388 Alpine Rd. 

415-851-0123 
Cal Westlake Village. 3 DBM Inc .• 5388 i>terling Ctr. 

Dr. 213-889-2300 
MassWaban. Bawer Assocs .• 53 Rokeby Rd. 

617-244-6572 
NY Huntington Sta •. Gray & Reed. 9 Dunford SI. 

. 516-433-3333 
NY Syracuse. Llghtstone Corp .• Pickard Bldg. 

315-454-3209 
Pa Newtown Sq. SWR Assocs .• 8 Smedley La. 

215-356-8550 
Tex Dallas. Texas Avionics. 4515 Prentice SI. 

214-368-3566 
Va Fairfax. Schibley Assocs .• 10604 Warwick Ave. 

703-591-3008 
APPLIED SYSTEMS CORP .• 18325 W. McNichols Rd .• 

Detroit. Mich. 48219. Tel: 313-535-5800; Sis. Mgr: M. 
Wyiod 

APPLIED TECH .• Div. Itek. 3412 Hillview Ave .• Palo Alto. 
Cal.. 94304. Tel: 415-321-5135. TWX: 91().373-1218; 
Dir. Mktg: F.B. Le!11mon 

A.P.w. CO:. INC .• 72 W. Main SI.;Rockaway. N.J .• 07866. 
Tel: 201-627-0643; Sis. Mgr: A.K. Pfeil 

ARBOR SYS .• INC .• Box 1325. Ann Arbor. Mich .• 48106. 
Tel: 313-663-6656; Sis. Mgr: J.N. Ciraulo 

ARC PRODS. DIV .• Chemetron Corp .• 840 N. Michigan 
Ave .• Chicago. III .• 60611 

ARCOLECTRIC SWITCH CO .• Box 348. N. Hollywood. 
Calif.. 91603. Tel: 213-985-3130; Sis. Mgr: L. Lewis 

AREMCOPRODS .• INC .• Box 145. Briarcliff Manor. N.Y .• 
10510. Tel: 914-762-0685; Sis. Mgr: H. Schwartz 

ARENBERG ULTRASONIC LAB .• INC .• 94 Green SI.. 
Jamaica Plain. Mass .• 02130. Tel: 617-JA-2-8640; Sis. 
Mgr: D.L. Arenberg 

A.R.F. PRODUCTS. INC .• Box 3226. Boulder. Colo .• 80303. 
Tel: 303-443-4844. 'fWX: 910-940·3446; Sis. Mgr: J.D. 
Ellington 

A.R.F. PRODUCTS. INC.. Gardner Rd.. Ralon. N.M .• 
87740. Tel: 505·445·3665. TWX: 910·984·0561; Pres: 
A.H. Maciszewski 

ARGENT INDS .• INC .• 8514 N. Main SI.. Dayton. Ohio. 
45415. Tel: 513-890·9780; Sis. Mgr: D.R. Herres 

ARGOS PRODS. CO .• INC .• 600 S. Sycamore SI.. Genoa. 
m., ~O;::;:;, T~I: G15-7G4-~1 iG; Cis. ~v~gi: A. 1':CY,i-a 

ARCO SYSTEMS INC .• 1069 E. Meadow Cir .• Palo Alto. 
Cal. 94303. Tel: 415·328·2570; Sis. Mgr: A. Kochis 

ARISTO·CRAFT DISTINCTIVE MINIATURES. 314 Fifth 
Ave .• New York. N.Y .• 10001. Tel: 212·BR·9·9035; 
Pres: I. Polk 

ARIZONA ELCTRNS.. INC .• Drawer AE. Benson. Ariz .• 
85602 

ARK·LES SWITCH CORP .• 51 Water SI.. Watertown. 
Mass .• 02172. Tel: 617·924·2330; Gen. Sis. Mgr. R.W. 
Swift 

ARLIN MFG. CO .• INC .• 239 Industrial Ave .• E .• Box 222. 
Lowell. Mass .• 01853. Tel: 617-454·9165; Sis. Mgr: J.R. 
Mitchell 

ARMCO STEEL CORP .• 703 Curtis SI.. Middletown. Ohio. 
45042 

ARMCO STEEL CORP .• Advanced Materials Oiv .• Box 
1697. Baltimore. Md .• 20203 

ARMEC CORP .• 195 W. Hills Rd .• Huntington Sta .• N.Y .• 
11746. Tel: 516·427·7787 

ARMEL ELCTRNS .• INC" 1601 • 75th SI.. N. Bergen. N.J .• 
07047. Tel: 201·869·4300. TWX: 201·868-0069; Sis. 
Mgr: VA Pasqualino 

ARMOUR ELCTRNS. CORP .• 51 Jackson St" Worcester. 
Mass .• 01608. Tel: 617-753·8103; Sis. Mgr: G. Clark 

-. -- Advertisement ---

Armour Electronics manufactures a 
complete line of."slot" power supplies 
for use in computers, terminals and 
other peripherals. All standard power 
supplies delivered from stock. Sepa· 
rate OEM department for the develop· 
ment of custom supplies. Our motto 
"More Power for the Dollar" is backed 
by a sincere 10 year warranty on all 
standard products. 

Ariz Scottsdale. C. T. Rnk & Assocs .• Box 434 
602-992-9884 

Cal Fullerton. Arnold Engrg. Co .• 1551 E. 
Orangethorpe 714-871·1560 

Cal Palo Alto. Arnold Engrg. Co .• 701 Welch Rd. 
415·326·9302 

III Chicago. Arnold Engrg. Co. 312-AN-3-6300 
III Marengo. Arnold Engrg .• Box G 815'568-2000 
Ind Huntington. Arnold Engrg. Co .• 306 U.B. Bldg. 

219·356·5224 
Kans Wichita. Centech Assoc .. 1126 Brunswick 

316·722-8341 
MassLexington. Arnold Engrg. Co .• 49 Waltham St 

617·862·2804 
Mich Jackson. Arnold Engrg. Co .• 1304 W. Michigan 

Ave. . 517·784·5663 
Minn Minneapolis. Arnold Engrg. Co .• 7601 Wayzata . 

Blvd. 612-545-1494 
Mo Grandview. CenTech Sis .• Box 310 816-763·2900 
NJ Leonia. Arnold Engrg. Co .• 135 Fort Lee Rd. 

201·461-8150 
NY Buffalo. Amold Engr .•. 1660 Kenmore Ave. 

716·875·2470 
NY Fayetteville. M. P. Andrews. 319 Mott Rd. 

. ,315·637·3144 
NC Raleigh. Arnold Engrg. Co .• 204 N. Person SI. 

919-828·3270 . 
Ohio Shaker Heights. Arnold Engrg. Co .• 3570 

Warrensville Center Rd. 216-283·7580 
Okla Tulsa, Allied Comps .• Box 4768 918·939·2848 
Tex Dallas. Allied Comps .• Box 38009 214-348~6660 
Tex Houston. Allied Comps .• 6400 Westpark Dr. 

713-782·5406 
Wisc Milwaukee: Arnold Engrg. Co .• 4604 N. Wilson Dr. 

. 414·964-8060 
EXP: III, Marengo. Arnold Engrg. Co. 815-568·2267 
EXP: NY, New York. S. Ginsbury. Ltd., 425 Park Ave. 

S. 212·689·5212 
For: Can. Dundas, Onl.. EI·Met·Parts. Ltd .• 47 Head 

SI. . 416-628-6366 
ARNOLD LABS., 7103 Laurel Canyon Blvd.; N. Hollywood. 

Cal., 91605. Tel: 877·5268 

ARNOLD MAGNETICS, Culver City, Cal., 90230, Tel: 
213-87()'7014, TWX: 91()'343-8468; SIs. Mgr: R. Pizer 

Pgs. 644-651 
Ariz Phoenix. Dorton Enterprises, 364 E. Virginia Ave. 

. 602-263-()111 
Cal Mtn. View. Nor·Cal Assocs .• 2680 Bayshore 

Frontage Rd. 415·328~617 
Fla Orlando. W. Jones Co .• 2317 E. South SI. 
III Chicago. Comms. Engrs .• 7106 N. Western Ave. 

312·PA·l·0548 
Ind FI. Wayne. Comms. Engrs., 418 E. Berry SI. 

219-743-9866 
Md Towson. W. Jones Co:, 1107 Echo CI.. N. 

301·823·5721 
MassWakefield. Meas. Equip. Co., 591 North Ave. 

617·245-4870 
Minn Minneapolis. Scott Elctrn. Sis., 5209 W. 60th SI. 

612-929·2985 
Mo SI. Louis. PEM Sis .• 9451 Lackland Rd. 

314·HA·7·7200 
NJ Pompton Lakes, Compo Tech. Sis .• 26 Chestnut 

Ave: 
NJ Riverdale. Compo Tech. Sis .• Box 50 
NY Lynbrook, Compo Tech. Sis .• Box 384 

516-593·2628 
Ohio Cleveland, E. Bock. 18838 Canyon Rd. 
Ohio Dayton. Sculley & Ingling Assoc .• 2600 Fair Hills 

Bldg. 513-298·9575 
Pa Media. W. Reeves Assocs., Inc.; 2973 N. 

Providence Rd. 215·LO·6·6709 
Pa Pittsburg. Automated Equip. & Engrg .• Inc .• 646 

Center Ave. 412-931-7~16 
Dallas. Tesco Co .• 2837 Anode SI. 214·631·6270 Tex 

Tex 
For: 

Houston. Texport Co. . 
Can.; Mqntreal, Que .• Electrodesign Ltd .• 9124 SI. 
Lawrence Blvd. 514·389·5914 

For: Can .• Toronto. Onl.. EIElCtrodesign Ltd .• 3433 
Bathurst SI. 416·787·0991 

ARNOLix CORP .• 35 Anacapa SI.. Santa Barbara. Cal. 
93101. Tel: 805·963·3476 . 

A.R.P.INDS., INC., 36 BaYDr., E., Huntington. N.Y .• 11743, 
Tel: 516·427·1585; Sis. Mgr; A.R. Purccinelli ARMSTRONG BROS. TOOL CO .• 5200 W. Armstrong 

Ave .• Chicago. III.. 60646. Tel: 312-RO-3-3333. TWXI 
910-221-0957; Sis. Mgr: T.P. Sawyer ., ARRA INC_. Antenna & Radome Resch. Assocs.. 15 

ARMSTRONG CORK CO .• W. Uberty SI.. Lancaster. Pa .• ·· Harold Ct., Bayshore, N.Y., 11706, Tel: 516-231-8400; 
17604. Tel: 717-397-0611. TWX: 717-560-4405; Sis.'· TWX: 51()'227~231; Sis. Mgr: Pol. Blelfer ...... Pg. 1553 
Mgr: R.L. Collister Ariz Phoenix. R. A. Mayes. 4014 N. 7th 602-279-5243 

ARMSTRONG. PRODS. CO .• Box 657. Warsaw. Ind.. Cal Los Angeles. Thorson Co .• 347 S. Ogden 
46580. Tel: 219-267-3226. TWX: 810-298-0790; Sis. 213-937-0790 
Mgr: MV Rothschild . . Cal Palo Alto. Thorson Co .• 2443 Ash SI. 

ARNOLD ENGRG. CO., Box G, Marengo, III., 60152, Tel: 
815-568·2000, TWX: 910·642-2790; Sis. Dlr: F.M. Kinney 

Pgs. 2754,2755 

. 415-321-2414 
Cal San Diego. Thorson Co .• 444 Olive 714-298-8385 
Cal Tustin. Thorson Co .• 17461 Irvine Blvd. 

714-544·5121 

APP - ARV 
Colo Denver. Engr. Reasearch. 231 Detroit 

309-377·8306 
III Highland Pk .• Feller. 3065 University 

312·433-3646 
Kans Overland Pk .• Tech. Reps., 9009 W. 95th 

913·381-5852 
Kans Kansas City. Impala, Inc .• 5424 N. 95 

913-299·9622 
Md Baltimore. Doss Elctrns .• 6660 Security 

301·944·1900 
MassCochituate. Micronic Assocs .• Box 162 

617-653·8229 
Mo Hazelwood. Tech. Reps .• 8618 Latty 

. 314-524·6900 
NM Albuquerque. R. 'A. Mayes. 8016 Zuni 

505-265·7989 
NY Great Neck, EAC. 55 Northern Blvd. 

516·466-9798 
NY . Syracuse, Tesco Assocs., 2002 Teall 

. 315·463·4566 
Pa Newton Sq., Holdsworth & Co .• Box 298 

215·356-8550 
Tex Richardson. R. A. Mayes. 202 N. Greenville 

214-235-3043 
WashSeattle. Thorson Co .• 1767 15th Ave., S. 

206-325-5000 
EXP: NY. Hicksville, EMEC. 55 E. Old Country . 

516-931·3700 
For: Can .• Don Mills 404. Onl.. York Instrs .• 1262 Don 

Mills Rd. 416·445·1255 
ARROW FASTENER CO .• INC., 271 MayhillSI.. Saddle 

Brook. N.J., 07663 
ARROW-HART. INC .• 103 Hawthorn SI., Hartford, Conn., 

06106. Tel: 203-249-8471; Mktg. Mgr: G. Heiden 

ART WIRE & STAMPING CO., 9 Wing Dr., Cedar Knolls, 
N.J., 07927, Tel: 201-821·7272; Sis. Mgr: P. Sirazza 

Pg.2815 
Ariz Scottsdale. J. Hagestad. 3031 N. 69th PI. 

602,945·8415 
Cal Downey, Corbett-Smith, 10247 Paramount 

213·927-2788 
Cal Sausalito. E.C. Miller. 3030 Bridgeway 

415·332·4360 
Fla Hallandale. W. Carlin. 111 Golden Isles 

305·920-4499 
Ind Indpls. Hoster & Sieloff, 444 W. 91st 

317·846·6555 
Minn St. Paul, R. biltrick, i u3 S. Chalsworlh 

612·226·6178 
Mo Kansas City. L. Bruns, 2210 N. 50th 

913-AT·9·5242 
Tex Dallas. P. Scanlon. 724C S. Sherman 

214,AD·l·4661 
ARTECH CORP., 2816 Falilax Dr .• Falls Church. Va .• 

22042. Tel: 703·560·3292; Sis. Mgr: S.L. Dance 
ARTISAN ELCTRNS. CORP .• 5.Eastmans Rd .• Parsippany. 

N.J .• 07054, Tel: 201·887·7100; Mktg. Mgr: A. Seman 
ARTOS ENGRG. CO .• 15600 W. Lincoln Ave .• New Berlin. 

Wisc .• 53151. Tel: 414·782-3300. TWX: 414-322·7919; 
Sis. Mgr: H.T. Randar . 

ARTRONIC INSTR. CO., 11232 Triangle .La., Silver 
Spring, Md., 20902, Tel: 301-949-1131; Sis. Mgr: M.E. 
Pugh ........................................ • ................................ Pg. 2732 
ARTRONIX. INC .• 716 Hanley Ind·1. CI.. SI. louiS. Mo .• 

63144. Tel: 314·644-2456; Sis. Mgr: D. Allen 

ARVEE ENGRG. CO., Box 3759, Torrance, Calif., 9.0510, 
Tel: 213-373·1324; Sis. Mgr: R.V. Allee ............ Pg. 1278 

ARVIN FREQU'ENCY DEVICES, Elctrn. Sys. Div., Arvin 
Inds., 15th St. Plant, Columbus, Ind., 47201, Tel: 
812-379-3842, TWX: 81C1-352·1275; Sis. Mgr: R. Watson 

Pg.1361 
Cal Los Angeles. E.· Landa. 1607 Pontius Ave. 

. 213-879-0770 
Cal San Diego. E. Landa. 3650 Clairemont Dr. 

714·274·7242 
Cal Sunnyvale. Waldman Assocs .• 1094 W. Evelyn 

408·245-2500 
Fla Orlando. Jaeger Assocs .• 1010 Executive Ctr. Dr. 

305·841-1511 
Mass Brainlree, D. Stewart, 22 River SI. 617·848-1477 
NJ Old Bridge. S.E.A. Co .• Box 444 201·679·8800 

ARVIN MAGNETICS, Dlv. of Arvin ·Ind •. Inc., 6950 
Washlnglon Ave. S., Eden Prairie, Minn., 55343, Te~ 
612-941-6700, TWX: 91()'576-2n4; Dir. Mktg: W. 
Kammeler ................................................................ Pg. 309 
Cal Buena Pk .• Arvin Mag. Div .• 5821 Beach Blvd. 

714·523-8323 
Mass B\ldford. Arvin Mag. Div., 29 Pine SI. 

617-275·0795 
Minn Eden Prairie. Arvin Mag. Div .• 6920 Wash. Ave. S. 

. 612-941·6700 
Ohio Cleveland. Schroeder Sls .•. 2084 Noble Rd. 

216-268·3636 
Tex Dallas, Besco. 1715 Matgorda Dr. 214·376·1929 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076. (Vol. 3) 



'ARV - AST MANUFACTURERS' & SALES, OFFICES DIRECTORY 

ARVIN SYS., INC., 1771 Springfield St., Dayton, Ohio, 
45403, Tel: 513-254-6177; Mktg. Dir: J. Costello 

ASC SYS. CORP., 2060 N. Kalmar Ave., Chicago, III., 
60639, Tel: 312-278-4430, TWX: 910-221-5569; Sis. 
Mgr: R.F. Reisener 

ASCO WIRE & CABLE CO., 412 Housatonic Ave., 
Bridgeport, Conn., 06608, Tel: 203-366-5294; Sis. Mgr: 
M.L Madow , 

ASHEVILLE-SCHOONMAKER MICA, 900 Jefferson Ave., 
Newport News, Va.; 23607, Tel: 703-CH-4-7311; Sis. 
Mgr: C.P. Barry . 

ASHLAND ELEC. PRODS., 32-02 Queens Blvd., LI.C., 
N.Y., 11101\ Tet 212-EX-2-4II10; SIs. Mgr: J.R. Lukasik 

Pgs. 1574,1579,2778-2781 
Cal Burlingame: W.J. Purdy. 770 Airport 415-347-7701 
Cal Los Angeles, C. Repp. 12121 Wilshire 

213-GR-7-4475 
Cal Sacramento, Wm', J. Purdy Co" 4110 Still meadow 

Way 916-481-0971 
Colo Littleton. Wm. J.,Purdy Co., 1449 W. Littleton 

Blvd. 303-794-4283 
Fla N. Palm Beach, J. Griffin, 812 Lakeside 

, 305-848-4617 
III Chicago, D. DolinSls., 3525 W. Peterson 

312-JU-8-3738 
III Skokie, S. Sargis, 7125 N. Laramie Ave. 

312-0R-4-8606 
Mass Brookline, Harman. 251 Harvard 617-232-6687 
NJ Cherry Hill. Bi-Tech, Box 224 
NY Binghamton, Elcom Sis .• Box 134 607-723-9270 
NY Rochester, Elcom Sis., Box 9112 716-385-1400 
NY Utica, Elcom SiS., Box 38 ,315-732-6445 
NY Woodbury. J.N. Sweeney, 5 Fox Meadow Ct. 

516-692-4222 
Tex Dallas, Berry Co., 3011 Hood St. 214-528-0461 
Va Richmond, Reynolds Cowardin, Box 9764 

703-266-3457 
ASM CORP., 525 Truck La., Smithfield, N.C., 27577, Tel: 

919-934-3104. TWX: 510-939-1455; Pres: L.L. 
Armstrong 

ASSEMBLY ELCTRNS. L TO., Box 461, 8529 Stonley Ave. 
S" Niagara Falls. Can.; Gen. Mgr: D.P. Stewart 

ASSOCIATE GENERAL LABS., INC .• 8934 W. Ogden Ave., 
Brookfield. III., 60513, Tel: 312-485-1135; Sis, Mgr: A. 
Schroeder 
--- Advertisement ---' 

COLD WELD HERMETIC SEAL
ING, with AGL's Mark 5 system. Air
hydraulic press operation within, a 
stainless steel glove box. Mark 5 press 
units and weld tools for, standard de
vice packages are available from stock. 
Welding laboratory backs up this sys-
tem. ' 

ASSOCIATED ENGRG, & MFG. CORP., Glen Ridge. N.J., 
07028, Tel: 201-743-8899; Sis. Mgr: D.M. Fox 

--- Advertisement ---

Metals-Chemicals:Alloys-Parts 
Tungsten - Molybdenum - Dumet -
Bases - Filaments - Leads, - Fluores- ' 
cent Powders for Incandescent -
Fluorescent Lamps for Electronic In
dustries - Precision Metal Compo
nents for Electronics, Nucleonics, 
Avionics .and Rocketry - Specialists in 
forming, deep drawing, accurately, 
molybdenum, tungsten, jan tal urn. ko
var, nickel, steel, stainless steel, alumi
num, brass, copper, and mu metals, all 
precision quality metal components. 

ASSOCIATED MFG. CO .• 2414 Lawrence Ave., Chicago, 
, ,111.,60625, Tel: 312~561-8365; Sis. Mgr: C.L. Lineberger 

ASSOCIATED RESCH., 3773 W. Belmont Ave., Chicago, 
III., &0618, Tel: 312-267-4040; Sis. Mgr: R.S. Barnard 

PgB. 404,405 
Alas Anchorage. Dunn & Assoc .• Box 2346 

907-272-1714 
Ariz, Scottsdale, Engrg, Sis. Assoc., Box 544 

602-945-5781 
Ark UtIle Rock, Electra-Tech., Inc., "0324 

Independence La. 501-562-4090 
Cal Paramount, Brenner:Fiedler, 16210 Gundry 

213-531-7222 
Cal San Francisco, Cal~. Instr., 351 Tenth 

415-863-0350 
Fla Miami, Ludlum Assocs., 7025 N,W. 42nd 

305-885-2514 
Fla Orlando, Ludluni Assoc., Box 6274 305-841-2278 
Ga Atlanta. Holman-Lobsinger,.3110 Maple 

404-261-5238 
Ind Indpls., C. M. Buck, 1802 E.46th 317-251-1281 
Mass Burlington, Mancib, "A" st. at Middlesex 

617-272-9450 

Mich Birmingham, Electro-Mation, 1137 Cole 
313-564-6517 

Minn Mpls., Klass Co., 814 S. 9th 612-338-8427 
Mo Kansas City, Cleaves-Bessmer, Inc., 5618 

Raytown Rd. ' 816-353-6011 
Mo St. Louis, Fitzgereld Sis., 4 North 8th 

3,14-241-4066 
Neb Lincoln, F.C. Clatterbaugh Co., Box 6181 

402-489-5912 
NJ E. Orange, Friedman, 110 Halsted 201-673-2500 
NY Rochester, H. Rittenhouse,291 Howland 

716-442-1380 
NC Charlotte, J. Rudisill, 1225 Harding 704-377-6901 
Ohio Brecksville, 0 & B Engrg. Sis. Co., 7517 Winding 

Way 216-526-6320 
Pa, Pittsburgh. Bollinger & Wirth, Box 8068 ' 

412-561-2340 
Pa Wayne, Bartlett Assoc., Inc., 130 W. Lancaster 

Ave. 215-688-7325 
Tex Dallas, J. Schoonmaker, 2995 Ladybird 

214-357-8481 
Wisc Milwaukee, T.R. Bickler Assoc., Box 7245 

414-453-3772 
For: Can, Calgary, Alb., Showalter AgenCies, Ltd., 

2510 4th St., S.w. 403-269-6411 
For: Ciln., Don Mills, Ont., G.M. Fraser, Ltd .. 180 

Duncan Mill Rd. 416-449-6600 
For. Can, Montreal, Que., Hobson Assoc., 1024 Notre 

Dame '\ 514-637-1231 
ASSOCIATED SPECIALTIES CO.,1751 Main St.. Orefield, 

Pa.. 18069. Tel: 215-395-9172; Sis. Mgr: V. 
Laudenslager 

ASSOCIATED TESTING LABS., IN~, 200 Rle. 46, 
Wayne, N.J., 07470, Tel: 201-256-2800, TWX: 
710-988-5712; V.P. Mktg: W. Luke _ ..... _ ............. Pg. 388 
Ariz Scottsdale, Engineering SiS., 7155 E. Thomas 

602-945-5781 
Cal Los Altos. IFM. 2235 Grant Rd. 415·961-2828 
Cal Van Nuys, G. Elliott, 13615 Victory '213-873-6862 
Fla' Windermere, R. Attaway, Lake Butler-BI. 

, 305-424-9983 
III Chicago, Midwest Elctm., 5707 W Division 

312-626-0030 
Ind Indianapolis, Midwest Elctm., 4000 Meadows 

317-546-4967 
Iowa Cedar Rapids, Midwest Elctm .. 2042 Franklin 

, 319-362-4410 
Kans Wichita, Aero-Hill Sis., 901 N. Broadway 

, 316~267-7167 

Md Bethesda, ARA Elctms .• 7805 Old Georgetown 
301-657-2585 

Mass Acton, E. Specialists, Box 956 617-259-9200 
Mass Boxborough, E. SpeCialiSts, 111 Massachusetts 

617-259·9200 
Mich Detroit, Electro Entprs., 11211 Morang 

313-521-1500 
Minn Mpls .• E. Doyle, 3024 S Minnehaha 612-721-3393 
NY Albany; J. Reagan, 6 Highland 518-489-4777 
NY Binghampton. J. Reagan. 52B Crestmont 

607-723-8661 
NY New Hartford, J. Reagan, 41 Woodberry 

315-732-3775 
NY Rochester, J. Reagan, 891 Monroe 716-473-2115 
NY Great Neck, Trionic Assocs., 320 Northern 

516-466-2300 
NC Winston Salem, RADCO, 614 Nissen Bid 

919-722-9671 
Ohio Cleveland, Electro EnterpriSes, 851 E. 222nd 

216-261-7670 
Ohio Dayton, Electro Entprs., 2621 Mardon 

513-426-6071 
Pa GlenSide, ARA Elctrns., 501 Edge Hill 

215-887-5250 
Tex DaQas, True Technology, 12016 Fieldwood 

214-239-7741 
WashSelittie, J. Dooley, 411Q Slone Way, N. 

206-632-1618 
Wisc WaukeSha, Midwest Elctm., 1317 Garfield 
, ' 414-542-5129 

ASTATIC CORP .• Box 120, Conneaut, Ohio, 44030, Tel: 
216-593-1111; Pres: F. Gluck 

ASTRO COMM. LAB., Div. Aiken Inds .• 9125 Gaither Rd., 
Gaithersburg, Md .• 20760, Tei: 301-948-5210, TWX: 
701-828-9706; Sis. Mgr: C.L. Costolo 

ASTRO, DYNAMICS. INC .• 2nd Ave" N.W. Ind'l. Pk .• 
Burlington, Mass .• 01803, Tel: 617-272-3900; Sis. Mgr: 
J.R. Kirwin 

ASTRO INDS., 606 Olive St., Santa Barbara, Cal., 93101. 
Tel: 805-963-3461; Sis. Mgr: J.L. Wiester 

ASTRO-METRIX, 125 W. Provldencia Ave., Burbank, Cal., 
91502, Tel: 213-849-4759; Sis. Mgr. J.K. Floyd 

ASTRO RESCH, CORP., 1330 Cacique St., Santa 
Barbara, Cal, 981 03, Tel: 805-963·3423; 515. Mgr: W.G. 
Welshans 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

A,STAO-SCIENCE. 9700 Factorial Way, S. EI Monte, Cal., 
/' 91734, Tel: 213-443-3211,'T:WX: 910-587-3440; Sis. 

Mgr: K.C. Fetty 
ASTRO SEAL, 1710 Chico. S. EI Monte, Cal., 91733, Tel: 

213-688-0670; Sis. Mgr: J.D. Wood 

ASTRO-SPACE LABS., 110 Wynn Dr_ N.W., Research 
Pic., Huntsville, Ala, 35806, Tet 205-837-5830, 'TWX: 
810-726-2111; Sis. Mgr: R.G. Mapes ..... _._ .... _.Pg.633 
Cal Encino, King-Way, 17100 Ventura 213-788-4124 
Colo Boulder, J. Smith ' 303-449-7509 ' 
Conn Hamden, Impact Sis., 60 Connolly Pkwy. 

203-248-9368 
Fla Orlando, Jaeger, 1010 ExecutiVe Ctr. 

305-841-1511 
Ga Marietta,lmmco 404-432-4715 
III Lombard, Quantron, Box 306 312-627-6800 
Md Baltimore, A. Myers Co., 5962 Glen Falls 

. 301-426-5583 
Mass Waltham, Impact SiS., 223 Crescent ", 

, , 617-893-2850 
Minn Mpls., McNelly, 5622 W. Lake 612-926-7800 
NJ Bergenfield. H. Gray, 20 Foster 201-384-3643 
NJ Cherry Hill, Quality Comps., Box 583 

, 609-428-6266 
NM Albuquerque, J. Smith 505-255-2111 
NY New York, H. Gray Assocs. 212-BR-9~3766 
:rex Dallas, Southern Engrg., Box 8393 214-357-0669 

ASTRODATA, 240 E. Palais Rd., Anaheim, Cal., 92803, 
Tel: 714-772-1000, TWX: 714-776-3760; Dir. Admin: 
K.W. Pommier 

ASTRODYNE, INC., Sub. Roanwell Corp.. 353 
Middlesex Ave., Wilmington, Mass., 01887, Tel: 
617-272-3850, TWX: 710-347-0704; SIs. Mgr: A.a. 
Mowatt .... _ .... __ ...... _ .... _._ ............. ~_ ..... _ .... _ ....... Pg~ 1794 
Ariz Litchfield Pk .• S. Runyan Co., Box 1072 

'602-93504266 
Cal San Diego, Earle Assocs., 4433 Convoy 

714-278-5441 
Cal San Lorenzo, Wm. Parks Assocs., Box 36' 

. 415~357-4240 
Cal Pasadena, Space Engrg., 491 N. Los Robles ' 

213-681-4421 
Colo Golden. Comm-Well Sis. & Engrg., RR #5, Box 

761 303-277-0807 
Fla Jupiter, Massey Assocs., Box 877 305-746-4591 
Fla St. Petersburg, Massey Assocs., Box 13577 

813-347-6183 
Fla Winter Park, Massey'Assocs., Bo* 1201 

305-855'4510 
Ga Tucker, Massey Assocs., 1885 Fellowship 

404-938-9849 
III Chicago, Escor Assocs., 6582 NorthweSt 

312-763-4797 
Ind Ft. Wayne, Escor, 9541 Manor Woods 
/ ' 219-432-9854 
Iowa Clario';, Escor Assocs., 309 4th Ave. 

515-532-3218 
Mass Brookline, Harman, 251 Harvard 617-232-6687 
MlchBirmingham, Compllnsulation, 610 N. Woodward 

313-644-0087 
Minn Hopkins, Beta Engrg., 128 Jackson 612'938~2551 
Mo St. Louis, Escor, 4969 Bancroft 314-352-2027 
NJ HarrinQIon Park, Metro Tech. SiS., 39 Bluefield 

, 201-768-8495 
NY Endicott. Tech Mark. Professional Bldg. 

607-748-7473 
NY Fairport, Tech/Mark, 19 Valley Brook 

, 716-377-5531 
NY Jericho. Metro Tech .• 333 N. Broadway' 

516-935-3330 
NC Burlington. P. Nahser Co .• Box 432 919-226-8053 
Ohio Cleveland, Compllnsulation, 14235 Detroit 

218-521-3570 
Okla Tulsa, G. Peck Co., Box 15671 918-585-5853 
Pa Pittsburgh, J,W. Kight, 4 Longfellow 412-781-8304 
Tex Dallas, G.V. Peck, 210 Casa Linda Plaza 

214-328-3511 
Tex Houston, G.v. Peck, 5757 Bellaire 713-664-1435 
WashSeattle, G.M: Glllett,Box 99035 206-284-3344 
For: Can., Scarborough, Ont.. Douglas Randal" 1710 

Midland ' 416-751·7911 
EXP: Conn, Stamford, J.P. In!'I., 1,989'Summer 

203-348-2691 
ASTROLAB INC., 4 Mc Candless St, Linden, N J, 07036, 

Tel: 201-925-2252; Sis. Mgr: J.R. Toma 
ASTRONAUTICS CORP. OF AMER., 907 S.' First St., 

Milwaukee, Wisc., 53204, Tel: 414-671-5500, TWX: 
910-262-3153; Sis. Mgr: R.D.Seinfeld 

ASTRONICS, INC., 10030 Monroe, Dallas, Tex., 75229, 
Tel: 214-352-8040; Sis. Mgr: J.G; Prather ' 

ASTROSYSTEMS, 6 Nevada Dr:, Lake Succeas, N.Y~ 
11040, Tel: 518-328-1600, TWX! 510-223-0411; V.P. 
Mktg: N.I. Wheatcroft ........... _ ..... Pgs. 332-.334,406-409 
Ala Huntsville, Kemp Instr., 4306 Governors W., 

205-837-4304 

eem/1971 
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Ariz Scottsdale, Bennewitz, 532 N. Brown 

602-947-7379 
Cal Fullerton, Astrosys., 4341 W. Commonwealth 

714-523-0820 
Colo Denver, Bennewitz, 2801 E. Colfax 303-399-1132 
Fla Orlando, J. Highsmith, 2543 Industrial 

305-293-5202 
III. Wheaton, Engrg. Prod" 25 W. 485 Geneva' 

312-653-6826 
Mass Sudbury, Digital Mktg., Box 309 617-899-7148 
Minn SI. Paul, Engrg. Prods" 2119 Grand Ave. 
" , , , 612-698-5531 

'1,10 SI. Louis, Kemp Engrg., 10702 Manchester 
, '314-968-0300 

NM Albuquerque, BennewitZ, 9720 Candelaria NE 
505-298-6775 

NY Sodus, DeCew Agency, Box'", 315-483-3261 
NC Charlotte, J. Highsmith 704-333-7743 
Ohio Dayton, Rep/Corp., 2077 Embury pk. 

513-278-5885 
Ore Hillsboro, Showalter-Judd, 1445' NE Arrington 

. , ' 503-648-6372 
Tex Dallas, Kemp Engrg., 2618 Manana 214-357-6663 
Tex Houston, Kemp Engrg., 6001 Gulf Frwy. 

. 7t 3-928-5426 
Va Richmond, J. Highsmith, 2604-D Buford 

. , ' 703-272-5888 
WashSeattle, Showalter-Judd, 1806 S. Bush 

206-324-7911 

ATEC, INC., 1125 Lumpkin St., Box 19426, Houston, 
Tex., 77024, Tel: 713-468-7971; 515. Mgr: G.N. 

, Swanstrom ................... , .... ; ........................... Pgs.410,411 
Ala Huntsville, Col-Ins-Co., 505 Chicamauga Cir. SE 

205-881-1835 
·Cal Huntington Bch .• Atec-West, Box 2089 

, ' 213-680-9393 
Cal LA, Burtis Instr., 8921 S. Sepulveda 213-670-5863 
Cal Palo Alto, Atec-West, 770 Welch Rd. 

415·326'1272 
Fla 'Orlando, Col-Ins-Co., 1313 44th SI. 305-423-7615 
,Fla W. Palm Bch., Col-Ins-Co., Box 14247 

, , , 305-848-6885 
,III .Chicago, SEA, Inc., 4210 W. Irving Pk. ' 

, , 312-282-6694 
Ind Carmel, SEA, Inc., 620 S. Range Line 

317-846-2593 
MassWaltham, Tech. Entrprs., 181 West SI. 

,', . 617-891-5300 
Md' Eilii:oti, Nine Assocs., Box s8 
.Mich Detroii, WKM Assocs., Inc., 1474 E. Outer Dr. 

.. '. . 313-892-2500 
Minn Minneapolis, SEA, Inc., 7601 N. Kentucky , 

. . ' 612-425-4455 
Mo Kansas City, Prod. Automation, Box 11584 

I 816-763-2132 
Mo SI. Louis, Prod. Automation, 8622 SI. Charles 

Roqk . 314-426-2331 
NJ Ramsey, Atec-East, Box 235 201-327-2657 
NC Raleigh, Col-Ins-Co., Box 27866 919-834-6591 
Ohio Cleveland, WKM Assocs., 16141 Puritas Ave. 
, .' ' 216-267-0445 

O/lio Dayton', WKM !issocs., 6073 Far Hill Ave. 
513-434-7500 

Pa· Norristown, Data-Rep Assocs." Box 349 
. " ,., , 215'279-8210 

Pa , Pittsburgh, WKM Assoc., 90 Clairton Blvd. 
412-892-2953 

SC Raleigh, Col-Ins-Co. 919-834-6591 
Tenn Raleigh, Col-lns-Co."lnc. 919-876-1167 
Tex ' Austin, Systems Eng., 512 E. Riverside 

'. 512-444-6694 
Tex Houston, Systems Eng., 5757 Bellaire . 

7t 3-668-7840 
Tex ' Richardson, Systems Eng., Dal Mac Bldg. 

214-23t -9364 
Va Annandale, Nine Assocs., Inc., 7753 Patriot Dr. 

A-I 703-256-9105 
Wisc Waukesha, SEA, Inc., 142B South SI. 

414-547-6637 
ATKINS TECHNICAL, INC., 100 Stengel & S.W. Archer 

Rd., Gainesville, Fla., 32603, Tel: 904-372-3518; Sis. 
Mgr: R.M. Atkins 

ATKOMATIC VAINE CO., Box 11258, Indianapolis, Ind., 
46201, Tel: 317-357·8421; Sis. Mgr: A. Richardson 

ATLANTIC INDIA RUBBER CO., 571 W. Polk.St, Chicago,. 
III., 60607, Tel: 312-427-8290, TWX: 910-221-0026; 
Sis. Mgr: E. J. Ryan . 

ATLANTIC INSTRS. CORP., 50 Hunt SI., Watertown, 
Mass., 02172, Tel: 617-926-2400; Sis. Mgr: R. 
Macomber 

ATLANTIC OPTICAL MOULDING CO., Ellis SI., Dudley, 
Mass., 01570, Tel: 617-943-1746; Sis. Mgr: J.F. Krysiak 

ATLANTIC ULTRAVIOLET CORP .. 24-10 40tih Ave .. Long 
Island City~ N.Y., 11101, Tel: 212-ST-4-6106; Sis. Mgr: 
H. Boehme 

SeePage 957 for TRADE NAME DIRECTORY 

ATLAS COVERALL & UNIFORM SUPPLY, 1441 E. Adams 
Blvd., L.A., Cal., 90011, Tel: 213-232-3271; V.P. Sis: 
Sam Cohen 

ATLAS ELECTRIC DEVICES, 4114 N. Ravenswood Ave., 
Chicago, III., 60613, Tel: 312-327-4520; Sis. Mgr: R. 
Metzinger 

ATLAS ENGRG. CORP., 26 Custer SI., W. Hartford, Conn., 
06110, Tel: 203-246-5651; Sis. Mgr: C. Schectman 

ATLAS FIBRE CO., 6970 N. Central Park Ave., Chicago,lII., 
60645, Tel: 312-465-1234; Sis. Mgr: L.A. Grusin 

ATLAS SCREW & SPECIAL TV CO., INC., 630 Dowd Ave., 
Elizabeth, N.J., 07201, Tel: 212-966-0600; Sis. Mgr: 
V.J; Merz' 

ATLAS SOUND DIV., American Trading & Production 
Corp., 10 Pomeroy Rd., Parsippany. N.J., 07054, Tel: 
201-887-7800; SIs. Mgr: H.M. Jaffe 

ATLAS TACK CORP., Fairhaven, Mass., 02719, Tel: 
617-977-9491; SIs. Mgr: A. Pelson 

ATLAS/UNI-SEAL, Atlas Chemicallnds., Valley Forge, Pa., 
19481, Tel: 215-666-0700, TWX: 510-660-4788; SIs. 
Mgr: H. Debbi . , 

ATMOSPHERE CONTROL CO., INC., 5315 Chester Ave., 
Philadelphia, Pa., 19143, Tel: 215-SA-9-1388; S,ls. Mgr: 
W.J. Corney 

ATOCON CO., Box 22, Lakeview, Ohio, 44833, Tel: 
513-843-5315; SIs. Mgr: E.M. Wagstaff 

ATOMERGIC CHEMETALS, Div. Gallard-Schlesinger 
Chem. Mfg., 584 Mineola Ave., Carle Place, N.Y., 
11514, Tel: 516-333-5600, TWX: 212-428-0318; SIs. 
Mgr: C.J. Monteleone 

ATOMICHRON, INC., Sub. Frequency Elctrna., Inc., 3 
Delaware Dr., New Hyde Park, N.Y., 11040, Tel: 
516-328-0360, TWX: 51Q..223-0418; SIs. Mgr: Mr. F. 
Kupersmith .......... _ .............. ;~ ......................... _ ..... Pg. 469 
Ala Huntsville, Int'l. Sci. Instr., Box 2091 205-837-1601 
Cal Sherman Oaks, Windsor Dynamics, Inc., Box 5500 

. 213-989-3631 
Cal Woodside, Windsor DynamiCS, Inc., 195 Greer Rd. 

415-854-4870 
Fla Orlando, Truex Assocs., Inc., 3165 McCrory PI. 

305-841-8931 
III . Des Plaines, S. Sterling, 1001 E. Touhy 

312-298-4830 
Md Rockville, Markiron, 651 Loftstrand La. 

301-762-6210 
~,,~~;;3~~.:.',,' ... tOj". :·:l£;:'l:.nc!::. C::;mt:=:r ~!:':l Er.s!:.nd. ee 

Needham SI. 617-969-7140 
Mich Femdale, TIby Co., 380 Hilton Rd. 313-547-3550 
Mo SI. Louis, S. Sterling, 11734 Lackland Ind. Dr. 

, 314-542-3636 
NJ Fairlawn, C.R. Mayer Co., Box 484 201-791-8989 
NY Huntington, C.R. Mayer Co., Box 152 

, . 516-921-7876 
NY Rochester, Ossmann Camp. SiS., 280 Metro Pk. 

716-442-3290 
NC Winston Salem, Int'l. Sci. Instr., 614 1st Union 

Bank Bldg. 919-722-1783 
Ohio Cleveland, Tiby Co., 2245 Warrensville Center 

Rd. 216-371-5335 
Pa. GlenSide, Elcom Inc., 130 S"Eastem Rd. 

215-885-1325 
Tex 'Houston, R. Martin Assoc., Inc., Box 19291 

713-468-3877 
WashSeattle, Associated Inds., 3711 S. Hudson SI. 

206-723-5600 

ATR ELCTRNS., INC., 300 E. 4th St., SL Paul, Minn., 
55101, Tel: 612-222-3791; Sis. Mgr: A.A. Goffsteln 

, Pg.652 
ATV RESEARCH, 13th & Bdway., Dakota City, Neb., 

68731, Tel: 402-987-3771; Sis. Mgr: M.H. Shadbolt' 
AUBIN, A.E. CO., P.O. Box 29, Glastonbury, Conn., 06033, 

Tel: 203-633-4788; SIs. Mgr: A.E.Aubin 
AUBURN MFG. CO., Pease Ave. & Stack SI., Middletown, 

Conn., 06457, Tel: 203-346-6631;, SIs. Mgr: C. A. Hart 
AUDIO ACCESSORIES, INC., Gilsum, N.H., 03448, Tel: 

603-352-2320; Pres: F.S. Hall . 
AUDIO DEVICES, INC., 100 Research Dr., Glenbrook, 

Conn., 06906, Tel: 203-327-6500, TWX: 710-474-2045; 
SIs. Mgr: W. Goldstein 

AUDIO DYNAMICS CORP., Pickett District Rd., New 
Milford, Conn., 06776, Tel: 212-354-3911; V.P. SIs: 
W.C. Simonite . 

AUDIO EQUIP. CO., INC., Div. W. Kidde & Co., Inc., 75 
Harbor Rd., PI. Washington, N.Y., 11050, Tel: 
516-883-5111; Sis. Mgr: R. Raden 

AUDIO INSTR. CO., 31 t Mountain Rd., Union City, N.J., 
07087, Tel: 201-864-4542; SIs. Mgr: P. Sohmer 

AUDIO-VIDIO ENGRG.CO., 65 Nancy Blvd., Merrick, N.Y., 
11566, Tel: 516-546-4239; SIs. Mgr: R. Drucker 

AUDIOS EARS CORP., Stamford, N.Y., 12167, Tel: 
607-652-7305; SIs. Mgr: G.V.Mahler' 

AUDIOTRONICS, 7428 Bellaire Ave., N. Hollywood, Cal., 
91605, Tel: 213-877-1308; SIs. Mgr: D. Lansing 

AUGAT INC., 33 Penry Ave., Attleboro, Mass., 02703, 
Tel: 617·222-2202, TWX: 71D-391-C1644; SIs. Mgr: E. 
Redgate ........................ ; ......................................... Pg. 1536 
Cal Los Angeles, P. Wiley, 1632 Silverlake 

213-663-8028 
Cal San Carlos, D. Ross, 1095 Ind'l. Rd. 

415-591-4411 
Colo Littleton, Simpson, 2552 Ridge 303-798-8439 
Conn New Canaan, S. Pierce, 115 Bald Hill 

, 203-966-4630 
Fla Clearwater, H.R. Gross & Co., Box 4607 

. 813-446-6649 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill 

404-237-2273 
III Chicago, R. Krueger, 5755 W. Irving Pk. 

312-282-8444 
La Metairie, Cartwright & Bean, Box 73336 

504-887-5225 
Md Lutherville, Daniel & Co., Box 124 301-825-3330 
MassNorwood, S. Pierce, Inc., 24 Linden SI. 

617-762-3164 
Mich DetrOit, Hilltronics, Inc., 13720 Puritan 

313-342-3242 
Minn Mpls., M. Foster, 228 S. Cedar Lake 

612-374-2612 
NY MI. Vernon, D. Sonkin Assocs., 10 Fiske 

914-668-9809 
NY Syracuse, Midstate Resch. SIs., 327 Wellesley 

Rd. 315-478-8314 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704-333-6457 
NC Raleigh, Powertronics, 2454 Medway 

919-834-6947 
NC Thomasville, Powertronics" Box 403 919-476-4257 
Ohio Brecksville, A. Nace Co., Inc., Box 156 

216-526-4323 
Ohio Dayton, A. Nace Co., Inc., Box 93, Riverdale Sta. 
Ore Portland, C.K. Shanks, Box 25375 503-292-5656 
Pa GlenSide, Daniel & Co., Box 3 215-887-0550 
Pa Pittsburgh, A. Nace Co., 1725 Wash. Rd. 

• 412-561-3544' 
Tenn MemphiS, Cartwright & Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J.B. Guenther: 5121 McKinney 

I 214-528-6286 
Tex Houston, J.B. Guenther, Inc., Box 55525 

713-468-0232 

Howden Ave. 
For: Can., Roxboro, Quebec, Whittaker Elctrns., Box 

216 
For: Can., W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

1144 Millstream Rd. , 
For: Can., Downsview, Ont., Essential Elctrns., Ltd., 43 

Troutbrooke Dr. 
For: Can., Toronto 19, Onl., Avnet Elctrns., 87 Wingold 

Ave. 
.For: Can., Montreal II, Quebec, Avnet Elctrns., Ltd., ' 

1505 Louvain SI., W. 
For: Can., Edmonton, Alta., Cardinal Ind'l. Elctms., 

Ltd., 14310 1181h Ave. 
For: Can., Vancouver 12, B.C., R-A-E Ind'l. Elctrns., 

Ltd., 1350 E. 4th Ave. 
AUL INSTRS., INC., 139-30 34th Rd., Flushng, N.Y., 11354, 

Tel: 212-886-0600; SIs. Mgr: E. Saul 
AURICORD, Division Scovill Mfg Co, 35-41 29th SI., Long 

Island City, N.Y., 11106, Tel: 212-361-7400; Sis. Mgr: L. 
Rosenblatt 

AUSTIN ELCTRNS., 450 W. Rrst Ave., Roselle, N.J., 
07023, Tel: 201-241-3300, TWX: 71 Q..996-5981; SIs. 
Mgr: K.H. Rumzie ' 

AUSTRON, INC., 10214 N. Interregional Hwy., Austin, 
Tex., 78753, Tel: 512-836-3523, TWX: 91D-87401356; Sis. 
Mgr: J.L. Toms ................................................ _ ..... Pg. 653 
REPRESENTATlVES FOR DATA LOGGING INSTR. DIV. 
Ariz Scottsdale, BFA Corp., 503 N. Brown 

602-946-4215 
Cal Anaheim, Te,kmark West, 1077 W. Ball 

714-772-2180 
Cal Los Altos, Sys. Mktg. Conslts., Box 1376 

415-941-4777 
Colo Denver, BFA Corp., 1309 S. Inca 303-744-3301 
Conn Hartford, Tech. Entprs., 181 West SI. 

617-891-5300 
. '" Chicago, Megatek, 1915 N. Harlem 312-889-1277 

lod Freetown, Megatek, Inc., Rte. 1 317-988-7002 
La Baton Rouge, Pan/Tech. Engrg., Box 1783 . 

504-344-2791 
Md Wheaton, K-G Elctms., 11151 Veirs Mill . 

301.946-4055 
MassArlington, Tech. Entprs., 181 West SI. 

617-891-5300 
Mich DetrOit, B. Hocker, 26847 Grand River 

313-531-1403 
Mlnn Mpls." Megatek, Inc., 7710 Computer 

612-866-9769 
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NJ Totowa, Control Sis., 780 N. Riverview 
201-785-0131 

NM Albuquerque, BFA Corp., 1238 Ortiz, S.E. 
505-268-4387 

Ohio Dayton, B. Hocker, 1400 Devereux Dr. 
513-298-8638 

Pa Phila., Y. W. Miller Co., Box 4361 215-247-9600 
Tex Houston, Pan/Tech. Engrg., 3230,Mercer 

713-623,0640 
REPRESENTATIVES FOR TIME & FREQUENCY DIV. 
Ala Huntsville, Currie Aerospace, 2603 Artie 

205-536-5650 
Fla Orlando, Currie Aerospace, 2907 McCoy 

305-855-0843 
Md Rockville, Austron, Inc., 621 Lafstrand La. ' 

301-762-2885 
AUTH ELEC. CO., INC., 505 Acorn St., Deer Park, NY, 

11729, Tel: 516-667-9000; Sis. Mgr:. Ron Auth 
AUTO CONTROL LABS., Rucker Control Sys., 5251 W. 

Imperial Hwy., Los Angeles, CaIH., 90045; Tel: 
213-776-8600; Sis. Mgr: G.R. Larson 

AUTO PRODS. CO., 2735 Olive St., St. Louis, Mo., 63103, 
Tel: 314-0L-2-7305; Sis. Mgr: R.M. Lottes ' 

AUTO-SWAGE PRODUCTS, INC., 726 River Rd., Shelton, 
Conn., 06484, Tel: 203-929-1401; V.P. Sis: D.L. 
Brenton 

AUTOCALL CO., THE, 366 Mack Ave., Shelby, Ohio, 
44875, Tel: 419-342-3015; Sis. Mgr: R.W. McPherson 

AUTOCON INDS., INC., 995 University, St. Paul, Minn., 
55104, Tel: 612-645-0721, TWX: 612-551-0972; Sis. 
Mgr: P.T.Durgin . 

AUTOMATED MEA5-, Dlv. E.H: Research Labs, Box 
1289, Oakland, Calif., 94604, Tel: 415-834-3030, Ext. 319, 
TWX: 9111-366-7258; Sis. Mgr: W. Boggs 

Pgs. 442-447 
(Refer to E-H Resch. Labs. for sales office information) 
AUTOMATED PACKAGING SYS., 8400 Darrow Rd., 

Twinsburg, Ohio, 44087,.1el: 216-425-4242; Sis. Mgr: 
A Gould 

AUTOMATIC CLERICAL SYS., 389 N. Fair Oaks Ave., 
Pasadena, Calif., 91103, Tel: 213-795:7205;, Sis. Mgr: 
E.J. Pelre ' 

AUTOMATIC COIL, Div. Deslgnatronlcs Inc;, 55 S. 
Denton Ave., New Hyde Pic., N.Y., 11040, Tel: 
516-326-3300, TWX: .510-223-0642; SIs. Mgr: J. Keith 

. Pg.2483 
Cal Panorama City, Technical Prod. SiS., 14431 

Chase St. 213-894-8371 
Fla Ormond Bch., Mktg. Technology, 110 E. Gr'linoda 

Ave. 904-672-2314 
Mich Grand Rapids, R. Urban & Assoc., 119 Burton 

S.E. 616-245-0511 
NY E. Northport, A. Kalinsky, 6 Dublin Ct. 

~ 516-364-1137 
NY Great Neck, ERA, 330 Great Neck Rd. 

516-HU-2-9320 
Pa Phila., A. Colen clo Technicraft, 7028 Ridge Ave. 

215-IV-3-47oo 
Tex Dallas, G. A. Muller, Box 8011 214-368-6713 

--- Advertisement ---

Automatic Coil Company offers the 
industry complete facilities for the effi
cient production of quality custom en
gineered electronic coil and related 
windings. A full line of IF-RF Coils, 
chokes, toroids and assemblies, both 
military and commercial, are offered, 
in quantity, and at competitive prices. 
Write for fully illustrated catalog. 

AUTOMATIC CONTROL ELCTRNS. CO., Box 20284, San 
Antonio, Tex., 78220, Tel:. 512-661-4111; Sis. 'Mgr: 
D.E.J. Fitz Simon ' 

AUTOMATIC DIE CUTTING MACH. CO:, 149 Church St., 
New York, N.Y., 10007, Tel: 212-962-7658; Sis. Mgr: 
E.E. Cosgrove 

AUTOMATIC SIGNAL DIV., LFE Corp., Regent St., E. 
Norwalk, Conn., 06856, Tel: 203-838-4791; V.P. Sis: 
A.M. Rockalellow 

AUTOMATIC SWITCH CO., 50-56 Hanover Rd., Florham 
Park, N.J., 07932, Tel: 201-966-2000, TWX: 
710-986-8528; Sis. Mgr. A. Taylor 

AUTOMATIC TIMING & CONTROLs, INC., King of Prussia, 
Pa, 19406, Tel: 215-265-0200; Sis. Mgr: V.C. 
McMahon 

AUTOMATION DEV., Dlv. American Digital Corp., 9905 
W. Jefferson Blvd., Culver City, Cal., 90230, Tel: 
213-836-7346; S18. Mgr: B.S. Angwin ................ Pg. 1310 
Ariz Scottsdale, OEM Specialities, 6625 E. MacDonald' 

602-946-4617 
Cal Redwood City, Long, 505 Middlefield Rd. 

415-369-3324 
Cal Santa Monica, Davidson, 2920 Nebraska 

213-829-1731 
Ga Atlanta, J.E. Joyner, Box 10678 404-758-7496 

III Barrington, Perhats, 1280' Burr Oak La. 
, 312-381-6360 

Ind Wabash, A. Scales, 550 Sommers Ave: 
219-563-4886 

,NY Roslyn, East Coast Engrg., 1405 Northern 
516-621,7500 

Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Pa • Phila., Humphrey Inc., No. Phila. Airport 

, 215-676-1654 
AUTOMATION DEVICES, INC., Box A.D., Automation Pk., 

FairView, Pa., ,16415, Tel:,814-474-5561; Gen'l. Sis. 
Mgr: C.o. Leslie 

AUTOMATION DYNAMICS, Div. Resaiab" Inc." 35 
Industrial. Pkwy., Northvale, .N.J., 07847, Tel: 

,201-768-92oo;Sls . .Mgr: C.E, Barlow 
AUTOMATION INDS., 1901 ~Idg. Century Ciiy, Los 

Angeles, Cal., 90067, Tel: 213-879-2222; Sis. Mgr: D. 
Seaman ' '.. ", 

AUTOMATION INDS., Mat'ls.Evaluation Grp., Shelter 
Rock Rd., Danbury, Conn., 06810, Tel: 203-748-3581, 

, TWX: 710-456-0392; Sis. Mgi: A.Y. Neiley 
AUTOMATION PF!ODUCTS, INC., 3030 Max Roy St., 

Houston, Tex" ;:7008, Tel: 713-UN-9-1485; .5ls. Mgr: 
a.M. Baker 

AUTOTRON, INC., 3629 N. Vermilion, Danville, III., 61832, 
Tel: 217-446-0650, TWX: 910-244,\455 ' 

AUTRONICS CORP., 180 N. Vlnedo Ave., Pasadena, 
Calif., 91107, Tel: 21M81-3545, TWX: 213-449-2854;SI8. 
Mgr: J.F. Hayward .. , ....... - .. :.; ................ -.~ .... - .. ~.P!i. 1311 
Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd. 

602-956-5300 
Cal Los Angeles, Thorson Co., 347 S. Ogden Dr. 

213-937-0790 
Cal Palo Alta, Thorson Co., 2443 Ash St. ' 

415-321-2414 
Cal San Diego, Thorson Co:, 444 OliveSt. 

'714-298-8385 
Cal 'Tustin, Thorson 'Co., 17461 Irvine Blvd. 

714-554-5121 
Colo Denver, Thorson Co., 5040 E. 41 st Ave. 

303-355-3521 
Md Baltimore, A. P. Luce & Co., 19 E. 21 St. 

301-752-8200 
NJ Berkeley Hgts., R. P. Luce & Co. 30 Locust Ave., 

201-464-6440 81-3545 
NM Albuquerque, Thorson Co., 5921 Lomas Blvd., 

N.E. 50S-265-5(l55 
NY New Hyde Pk., R. P. Lues & CO,,1300 Jericho 

Tpke. , 516-437-4550 
Pa Phila., A. P. Luce & Co., 8717 Patton Rd. 

215-884-8365 
Tex D.allas, Thorson Co., 7700 Carpenter Frwy. , 

214-631-5440 
Tex Houston, Thorson Co., 6655 Hillcroft 

713-771-3504 
Utah ,Salt Lake Cy., Thorson Co., 445 E. 2nd S. 

, 801-322-2127 
WashSeattle, Thorson Co., 909 N.' E. 43 51. 
, " ' 206-632-0710 

AVA ELCTRNS., 416 Long La., Upper Darby, Pa., 19082, 
Tel: 215-626-91.00; Sls.Mgr: J. Mustico 

AVANTEK, INC., 2981 Copper Rd., Santa Clara, Cal., 
95051, Tel: 408-739-6170, TWX: 910-339-9274; Sis. 
Mgr: A.E. Acker " ' 

AVCO BAY' STATE ABRASIVES DIV.". 12, Union, !?t., 
Westboro, Mass., 01581, Tel: 617'366-4431; V.P. Mktg: 
E.L. Auker 

AVCO CORP., Avco Elctrns. Div., 2630 Glendale Milford 
, Rd .. CinCinnati, Ohio; 45241,Tel: 513-563-6000, TWX:, 

513-482-9129; Dir. Mktg: E.J. Morgan ' 
AVCO ELCTRNS., Tulsa Oper., 10700 E Independence St, 

. Tulsa, Okla., '74115, Tel: 918-437-1776, TWX: 
910-845-2252; Sis. Mgr: J.d. Law 

--- Advertisement --.-,-

Ayco/Tulsa manufactures a complete' 
line of shock testing equipment, which 

'includes both pneumatic and free-fall 
machines. In addition shock specialists, 
are available for consultation on your 
unique testing requirements. 

AVCOFELKER CORP., 1900 S. Crenshaw, Blvd., 
Torrance, Calif., 90509, Tel: 213-328-4704; Sis. Mgr: 
F.C. Stockinger, ' 

AVCO MEAS. STANDARDS LABS., Avco Sys. Div., 201 
Lowell St.,Wilmington, Mass., 01887, Tel: 
617-657-2856; Sis. Mgr: H.M. Tobey 

AVDEL,INC., 210 S. Victory Blvd., Burbank, Calif., 91503, 
Tel: 213-843-4330, 'TWX: 910-498-2215; Sis. Office 
Mgr: D. Ladin 

AVERY PRODS. GRAPHICS DIV., 2620 5 Susan St, Sarita 
Ana, Calif, 92704, Tel: 714-540-4020; Sis., Mgr: R. 

, Vanasse 
AVIATION INSTRUMENT MFG. CORP.~ 9033 Monroe Rd., 

Houston, Tex, 77017, Tel: 713'944-8562; SIS. Mgr: B.R: 
Harvester ' 
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AVIEL ELECTRONICS INC, 150 WCypresa Ave, Burbank, 
Cam., 91502, Tel: 213-846-9302; Sis. Mgr: C. 
Hornblower ' 

AVIONICS, INC., 1915 BencfllC Dr., South Bend,lnd., 46628, 
Tel: 219-232-8058; Sis. Mgr: G.J. McClure 

AVIONICS, LTD., Box 200, Nlagara-on-the-Lake, Ont., 
Can., Tel: 416-468-3632; Gen'l. Mgr: J.G. Mitchell 

AVIONICS RESCH. PRODS., Dlv. Del Mar Engrg. Labs., 
Inc.,6901 W.lmperial Hwy., Los Angeles, Calif., 90045, 
Tel: 213-841-7700; Sis. Mgr: W.R. Parsons 

A VTEL CORP., Dlv. Airtronlca, 1130 E. Cypress St., 
Covina, Cal." 91722, Tel: 213-331.0&61, TWX: 
910-584-1311 J.J. Waterman, Jr. ---'---Pils. &54oIi59 
Car Palos Verdes Estates, Power Col'IVersion/Control 

, Co:, 348 Tejon PI. '213-375-3679 
Cal Santa Clara, Richards, 2938 Scott Blvd. 

, ., ' 408:256-5860 
DC Wash., Intern'l. Tech.'prods., 1828 oiL" st, N.W. 

, 202-223-5520 
Fla .Ft. Lauderdale, Thorsen, 4015 S.w. 1st SI. 

, ' 305-587-3849 
III Mt. Prospect, Cain & Co., 1.203 Ironwood 

.. , " 3'12-253-3578 
Ind Indianapolis, Holsapple, 2253 Curry Dr: 

" 317-894-0513 
Md Annapolis, Hayden, 16 Decatur Ave. 

, 202-296-6059 
Mass Holbrook, McLellan, 63 Cedar Hill Rd. 

, 617-963-8812 
NJ Montville, G & A SiS., 8 Brittany Rd. ' 

201-227-3926 
NM Albuquerque, Premmco, 401 C San Pedro, N.E. 

505-265-0115 
Pa Ambler, W.M. Assocs., 910 Denston Or. 

215-643-4119 
Tex Dallas, cain, 8609 Northwest Plaza 214-369-2897 
WashBelievue, A. Smith Co., 405 166 S.E. 

, . 206-746-6770 
AVTRON MFG., INC., 10409 Meech Ave., Cleveland, Ohio, 

44105, Tel: 216-841-8310; Sis. Mgr. J.R. O'Lenick 

AVX AEROVDX CORP .. 740 Bell.vllie Ave., New 
Bedford, MSSB., Q2741, Tel: 817-994-9661, TWX: 
710-344-8985 D. Thoatenson • ___ .... __ ... _;.. .... Pg. 2330 

Ala Hlintsville,20th Century Mktg., !iIOx 8127 
205-772-9237 

Ariz Phoenix, Hytronic Meas., 1017 N.,3rdSt. 
602-253-6104 

Clil Mt. View, auadrep, 943 Stierlin Rd. 415-984-3532 
Cal San Diego, Interstate Mktg, Assoes., 3731 Sixth 

Ave. ' 714-298-6146 
Cal Woodland Hills, Interstate Mktg. Assoes., 22030 

Ventura Blvd. . , 213-883-7606 
Colo Denver, Hytronic Meas., 4940 E. 39 Ave. 

" 303'388-4081 
'ConnNew Haven, Gerber SiS., Box 291,7 203-777-6279 
Fla Oviedo, Conley & Assoes., Box 668 305-365-3283 
III Chicago, Gassner & Clark, 6644 N. Westem Ave. 
, ' 312'764-6121 

Ind Indpls., F. J. Campisano Assocs., 3453 Nolen Dr. 
'. 317-291-4066 

Kans Leawood, Poly-Onles, 4434' W. 90 Terr. 
913-848-4173 

Md Towson, Burgin-Kreh Assocs., Box 9787 
, . 301-861-1120 

MassE. Longmeadow, Gerber Sis., Box 447 
413-525-3059 

MassWaltham, Gerber Sis., 176 Second Ave. 
617-891-8040 

Mich Southfield, Carrier & Gable, 1 Northland Plaza ' 
313-444-8980 

Minn Minneapolis, F. B. Hili Co., 7317 Cahill Rd • 
, '612-941-5270 

Mo Hazelwood, Poly-Onies, 47 ViiI. Sq. Shop. Ctr. 
314-837-0597 

'NJ Cherry Hill, J. N. Barrett Assoc., 140 Barclay Clr. 
e09-429-1551 

NM Albuquerque; Hytronic Meas., 205 San Pablo, S.E. 
505-268-3941 

NY Garden City, Comtronic Assocs." 370 Old Country 
Rd. 516-741-8966 

NY Ithaca; B. Dean, 714 W. Clinton St. 607-272-2187 
Ohio Cincinnati, F. J. Campisano Assocs., Box' 11 043 

r 513-862-1616 
Ohio So. Euclid, F. J. Campisano Assocs., 3819 

Sherwood Rd. 216-381-4949 
Okla Oklahoma City, Ammon & Champion, Box 12274 

, '405-721-6417 
Okla Tulsa, Ammon & Champion, 5500 Skelly Dr. 

918-627-7670 
Pa Pittsburgh, G. S. Root & Co., 809 Wainwright Dr. 

412-561'4125 
Tex Dallas, Ammon & Champion; Box 34555 

214<-233-5591 
'Tex HOUston, Ammon & Champion, Box 35552 

713-729-1233 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

, Utah Salt Lake City, Hytronic Meas., 2022 S. Main SI. 
801-466-4924 

Va . Lynchburg, Burgin-Kreh Assocs., 2600 Memorial 
Ave., 703-845-5600 

WashBelievue, Western Tech. Sis., 10843 N.E. 8th 
206-GL4-3906 

EXP:' N.Y., New York, Auriema Int'I Group, 120 Liberty 
SI. 212'349-8220 

For: Can., Downsview, Onl., Kaytronics Engrg., 1001 
Finch Ave., W. 416-638-5511 

For: Can., Montreal, Que., Kaytronics Engrg., 7370 
Cote SI. Luc Rd. 514-487-3434 

AYDIN DATA SYSTEMS, 401 Commerce Dr., FI. 
Washington, Pa, 19034, Tel: 215-646-8100, TWX: 
510-661-1520; Sis. Mgr: C.T. Morton 

AZIMUTH ELCTRNS., 2377 S. EI Camino Real, San 
Clemente, Cal., 92672, Tel: 714-492-6481; Sis. Mgr: K. 
Johnsen . 

B & B MOTOR & CONTROL, 96 Spring SI., New York, NY, 
10012; Sis. Mgr: P. Mclaughlin 

B-D SPEAR MEDICAL SYS., Sub. Becton, Dickinson & Co., 
335 Bear Hill Rd., Waltham, Mass., 02154, Tel: 
617-899-4800; Sis. Mgr: J.N. B.urns 

B & K INSTRS., INC., 5113 W. 164th SI., Cleveland, Ohio, 
44142, Tel: 216-267-4800, TWX: 810-421-8266; Sis. 
Mgr: H. Lawrence 

B & W ELCTRN. RESCH. LABS., 10807 Royal Pk., Dallas, 
Tex., 75230, Tel: 214-EM-3-4619; Sis. Mgr: J.T. 
Hayward 

B-W MFRS., INC., Phillips Radio Div., 721 N. Webster SI., 
Kokomo, Ind., 46901, Tel: 317-452-5444; Sis. Mgr: J. 
Oetjen 

BABCOCK RELAYS, Oiv. Babcock Elctrns_ Corp., 3501 
Harbor Blvd., Costa Mesa, Calif., 92626, .Tel: 
714-540-1234, TWX: 910-595-1517; Olr_ of Mktg: T.C_ 
Schroeder .................... _ .............. _ ..... _ ..... _ .. Pgs. 1654-1659 
Ariz Phoenix, S.w. elm Engrg., 8341 N. 7th St. 

602-944-1521 
Cal Los Altos, E. Landa, One First St. 415-948-0788 
Cal L A, E. Landa Co., 1607 Pontius 213-879-0770 
Cal San Diego, E. Landa, 3650 Clairemont 

714-274-7242 
Colo Denver, Checkmate Sis., Box 22411 

303-771-4920 
Conn Haven, Kitchen & Kutchin, 22 Broadway 

~O~-22~-~~12 

Fla Orlando, G. Bohman, 6990 Lake Ellenor 
305-855-0274 

Fla Palm Bch. Gardens, G. Bohman, 10249 N. Military 
Trail 305-842-7188 

Ga Chamblee, K. Ekmark, 3676 Teal Rd. 
404-457-5703 

III Chicago, Carlson Elctm., 7448 N. Harlem 
312-774-4812 

Ind Ft.Wayne, D.C.·Flanagan, 2512 East Dr. 
219-484-3233 

Md Bethesda, W. Mount, 4924 St. Elmo 301~657-9312 
MassLexington, Kitchen & Kutchin, 17 Waltham St. 

617-862-8230 
Mich Southfield, G & H, 24001 Southfield 313-358-1910 
Minn Minneapolis, Exon Elec. SiS., 5164 Rainier Pass 

612-788-4111 
Mo St.· Louis, Carlson Elctrn., 453 N. Lindbergh 

314-991-0262 
NJ Teaneck, R. T. Reid, 175 Cedar La. 201-692-0200 
NM Albuquerque, Data Handling, 209 San Pablo, S.E. 

505-268-0928 
NY Red Hook, Ossmann Comp., 77 Kelly 

914-297-7773 
NY Rochester, Ossmann Comp .. 280 Metro Pk. 

. 716-442-3290 
NY Syracuse, Ossmann Comp., 132 Pickard 

"315-454-4477 
NY Vestal, Ossmann Comp" 1901 Vestal Pkwy., E. 

607-785-9949 
Ohio Cincinnati, G & H SiS., 10599 Chester Rd. 

. . 513-771-8231 
Ore Beaverton, Arneson, 4175 S.w. Cedar Hills 

503-646-3416 
Pa Jenkintown, W. Mount, 700-6 Fox Pavilion 

. . . 215-886-0383 
Tex Dallas, Aid Elec .. 8383 Stemmons Frwy. 

. 214-638-8015 
WashSeattle, Arneson, 5950 Sixth AVe., S. 

. 206-762-7664 
For: Can., Montreal, W., Que., S. Hooker:144 Ronald 

514-487-5151 
For: Can., Toronto. Ont., S. Hooker, 761 Jane 

4t6-767-7725 
BAC ELCTRNS., 7300 Crescent Blvd., Pennsauken, N.J .. 

08110, Tel: 609-662-3031; Sis. Mgr: H.S.'Langefeld. Jr. 
BACHARACH INSTR. CO .. Div. AMBAC Inds., Inc., 625· 

Alpha Dr .. Pittsburgh, Pa., .15238, Tel: 412-782-3500, 
TWX: 710-664'2085; Sis. Mgr: D. Tenny 

BACHARACH INSTR. CO., West Coast Opern. - J-W 
Prods .. 2300 Leghorn St., Mt. View, Calif., 94040, Tel: 
415-967-7221; Sis. Mgr: J. Jenkins 

BACHE, SEMON & CO., 636 Greenwich St., New York, 
N.Y., 10014, Tel: 212-924-2121; Sis. Mgr: S. Canter' 

BACKER-LORING CORP., 65 Walnut St., Peabody, Mass., 
Ot960, Tel: 617-531-3600; Sis. Mgr: U.B. Heide 

BACON INDS., 192 Pleasant St., Watert()wn, Mass., 
02172, Tel: 617-926-2550; Sis. Mgr: R.S. Cass 

BAER, N.S. CO., 9 Montgomery St., Hillside, N.J., 07205, 
Tel: 201-688-2250; Sis. Mgr: S.w. Nette 

BAFCO, INC., 717 Mearns Rd., Warmlnsjer;Pa_, 18974, 
Tel: 215-674-1700; Sls_ Mgr: A.M. Fuchs' .. _ ..... _.Pg_ 412 
. Cal Palo Alto, Mauldin, 200 California 415-326-5291 
Cal San Pedro, ABCO Co., 555 W. Ninth 

213-833-8333 
Fla Orlando, Truex, 3165 McCrory PI. 305-641-8931 
Ohio Dayton, P. Glavinos, 329 Grants Trail 

513-433-2347 
BAGANOFF ASSOCS., INC., 6809 W. Florissant, SI. Louis, 

Mo., 63136. Tel: 314-383-2432; Pres: F. Baganoff 
BAILEY INSTRS., INC., 515 Victor 51., Saddle Brook, N.J., 

07662, Tel: 201-845-7252; Sis. Mgr: R.J BaileY
BAILEY METER CO., Sub. BaBcock & Wilcox, Wickliffe, 

Ohio, 44092, Tel: 216-943-5500, TWX: 216-944-41.60; 
Sis. Mgr: C.E. Bergman 

BAKER CO., INC., 106 Granite St., Biddeford, Me., 04005, 
Tel: .. 207-284-5951; Sis. Mgr: T.R. Dawson 

BAKER, J.T. CHEMICAL CO., Phillipsburg, N.J., 08865, 
Tel: 201-859-2151, TWX: 510-235-2924; Sis: Mgr: W.F. 
'Schumacher 

BAL. WILLIAM CORP., 947 Newark Ave., Elizabeth, N.J., 
'07208, Tel: 201-354-9625; Sis. Mgr: L. Perna 

BALANCE TECHNOLOGY, INC., 41 Enterprise Dr., Ann 
Arbor, Mich., 48103, Tel: 313-169-2100; Sis. Mgr:W. 
Ramer 

BALCO CAPACITORS, Olv. Balco Elctrns., Inc., 307 
Washington St., Orange, N.J_, 07050, Tel: 201-677-1200, 
TWX: 710-994-5812; Mktg. Mgr: M.K. Goldstein 

. . Pgs.1296,2346,2347,2820;2821 
Cal Culver City, Sodaro Co., 3753 S. Robertson Blvd. 

213-870-6001 
Conn Meriden, Abbitt-Allison, Box 467 203-237-9232 
Fla Winter Park, Spartak, 1320 Minnesota Ave. 

305-644-3023 
Md Gaithersburg, Wright (';0., 'lIooa Coluield CI. 

301-948-5588 
NJ Harrington Pk., Metro Tech. SiS., 39 Bluefield Ave. 

201-768-8495 
NY Jericho, Metro Tech. SiS., 333 N. Broadway 

516-935-3330 
NY . Utica, B.D, Hummel C.o., 2224 Maynard Ave. 

315-736-7821 
Ohio Columbus, McFadden SiS., 150 E. Broad St. 

. . 614-221-3363 
Pa Pittsburgh, R.M. Davis Co., 814 Wainwright Dr. 
Tex Dallas, W. Reese Assoc., 3131 Stemrroons 

214-638-6575 
WashSeattle, J.B. Jolly, 10119 51st S.W. 206-938-4166 
Wisc Milwaukee, Gentron Corp., 6000 W. Oklahoma 

414-543-6110 
For: Can., Ville Lasalle, Que., Electrodesign Ltd., 840 

Lafleur ',514-363-5120 
For: Can., Toronto, Ont., Electrodesign Ltd., 3433 

Bathurst St. . 416-787-0991 
BALDWIN ELCTRNS., 1101 McAlmontSt., Little Rock, 

Ark., 72203, Tel: 501-375-7351; Mktg. Mgr: L.R. 
Keenen 

BALLONOFF HOME PRODS. CO., 14055 Cedar Rd., 
Cleveland, Ohio, 44118, Tel: 216-932-3100; Sis. Mgr: 
5.1. Miller 

BALSTON IND'L. LTD., Box C, Lexington, Mass, 0217;1, 
Tel: 617-482-4150; Sis. Mgr: R. Strauss . 

BALTEAU ELECTRIC CORP., 10-14 Meadow St., 
. Stamford, Conn., 06902,Tel: 203-324-6118; Mktg. Mgr: 

F.C. Guise 
BARBER-COLMAN CO., Electro-Mechanical Prods. Div., 

Dept. S, 12116 Rock. St. Rockford, III., 61101, Tel: 
815-968-6833; Sis. Mgr: M. Kelley 

BARBER-COLMAN CO.: Industrial Instrs. Div., 1300 Rock 
SI., Rockford, III., 61101, Tel: 815-877-0241, TWX: 
815-398-0341; Dir. Mktg. W.F. Paetz 

BARCO CHEM. PRODS. CO., '701-703 S. laSalle, 
Chicago, III., 60605, Tel:. 312-427-2957; Sis. Mgr: R.I'!. 
Barewin . .-

BARCO, INC., 829 N. Marshall, Milwaukee, Wise., 53202, 
Tel: 414-276-8515, TWX: 414-322-8396; Sis. Mgr: C.' 
Mach .. 

BARDEN CO., Div. Interdyne Co., 2217 Purdue Ave., Los 
Angeles,' Cal., 90064, Tel: 213-477-3511, 'TWX: 
910-342-6490; Sis. Mgr: G.D. Nicklas 

BARDEN CORP., 200 Park Ave., Danbury, Conn., 06810, 
Tel: 203-744-2211, TWX: 203-744-0097; Sis. Mgr: G.J. 
Hopkins, 

AVX· BAR 
BARGER CORP., ·165 San Lazaro Ave., Sunnyvale, Cal., 
, '940&6. Tel; 408-245-4480; Sis. Mgr: F. Peterson 

BARIUM &CHEMS., INC., P.O. Box 218, Steubenville, 
Ohio, 43952. Tel: 614-282-9776; Sis. Mgr: A. Pavlik, Jr. 

BARKER ELEC. SLS., Box 405, Ship Bottom, NJ, 08008, 
Tel: 609-494-8209; Sis. Mgr: T. Robinson-Cox 

-. ---.,. Advertisement ---. 

Vacuum Thermocouples, Mfr. L.R. 
Graham Co. UHF and STANDARD 
Low Frequency styles from lmA up. 
Accurate RMS and true SQUARE 
LAW outputs with Low Reversal Er
rors and Compensated Temperature. 
Coefficients. Wide current tracking 
ratios, long to fast time responses. Sin
gle units and matched parameters. 
Complete technical catalog available. 

BARKER PRODS. CO., 344 Central St., Saugus, Mass., 
01906. Tel: 617-233-6676; Sis. Mgr: w.A Brackett 
--- Advertisement ---

BARKER 
MOLDED-ON PLUGS 
AND CONNECTORS 

The greatest name in "Molded-On" 
plugs and connectors is Barker - manu
facturers of connecting cables for ev
ery audio, hi-fi and stereo need. 
Barker plugs are solid plastic units, 
molded directly onto the wire ends to 
provide' unfailing performance and 
unexcelled appearance. Barker has the 
most manufacturing experience ... the 
most engineering experience. 

BARKER & WILLIAMSON, Beaver Dam & Canal Rds., 
Bristol, Pa., 19007, Tel: 215-788-5581; Sis. Mgr: E. 
Bush 

BARNES CORP., 24 N. Lansdowne Ave., Lansdowne, 
'Pa., 19050,'Tel: 215-622-1525, TWX: 510-66H977; Sls_ 
Mgr: .K. Blanchard ... , .•. _._ ......... _ ................ _ ......... _.Pg. 2591 
Ala Huntsville, Beacon Elctrn. Assocs., 3222 Memorial 

Pkwy. 205-881-5031 
Cal Mt. View, Acadia SiS., 2166 Old Middlefield Way 

415-969-9900 
Cal Van Nuys, Dorado Elctrns., 13615 Victory Blvd. 

·213-872-1' 21 
Colo Boulder, Straube Assocs., Box 1649 

303-443-8600 
ConnW. Hartford, Hale-Forde~ Assoc., 1245 

Farmingtpn Ave. 203-521-5620 
Fla Ft. Lauderdale, Beacon Elctrn. Assoc., 651 N.E. 

45th SI. 305-564-4298 
Fla Maitland, Beacon Elctm. Assoc., 540 S. Maitland 

Ave. 305-647-3498 
Ga Atlanta, Beacon Elctrn. Assoc., 2285 Peachtree 

Rd. 404-351-3654 
III Chicago, Kennedy Engrg., Inc .. 6713 N. Oliphant' 

Ave. 312-631-8283 
Kans Overland Pk., Penzner Assoc., 5600 W. 95th St. 

913-381-0004 
Md Baltimore, Compo SiS., Ince, 7 Church La. 

. 301-484-3647 
Mass Melrose, Hale-Forden, 661' Main St. 617-266-3333 
Mich Detroit, McShane Co. 313-642.7050 
Minn Minneapolis, M. Westlund Assocs., 5516 13th Ave. 

S. 612-869-0027 
Mo Hazelwood, Penzner Assoc., 400 Brookes La. 

314-731-4334 
NJ Teaneck, R.T. Reid Assocs., 175 Cedar La. 

201-692-0200 
NM Albuquerque, Elctrn. Enterprises, 5206 

Constitution Ave. 505-256-1585 
NM Las Cruces, Elctrn. Enterprises, Box 116 

" 505-524-0126 
NY Fayetteville, M.P. Andrews, Inc., 319 Mott Rd. 

315-637-6405 
NY Kingston, Martin P. Andrews, Inc., Govemor 

Clinton Hotel 914-338-2700 
NY New York, R.T., Reid Assocs. 212-279-2273 
NC ,Santee, Beacon Elctrn. Assoc., Box 31 

803-897-2670 
Ohio Medina; McShane Co:. Box 523 216-725-4283 
Okla. Tulsa, T.J.Ray Co., Box 45191 918-627-1515 
Pa .Devon, Electech, Box 181 215-687-5305 
Utah Morgan. Straube Assocs., RFD I, Box·316 

801-829-6448 
WashSeattle, J.J. Backer Co., 221 W. Galer St. 

206-283-6470 
EXP: COnn., Stamford, D. Dage Corp., 757 Main St. 

. 203-324-3123 
BARNES ENGRG. CO., 3012 S Halladay St, Santa Ana, 

Calif., 92705, Tel: 714-545-5561; Sis. Mgr: G.w. Barnes 
BARNES ENGRG. CO .. 30 Commerce Rd.. Stamford, 

Conn., 06902, Tel: 203-348-5381, TWX: 710-474-3367; 
Sis. Mgr: S. Haffner . 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) __ ;989-2008 (Vol.2)~_.2009-3076 (Vol. 3) 
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BARNES & REINECKE, INC., 351 E. Ohio St., ChiCago, UtI 
60611, Tel: 312-321-0350; Sls~ Mg., J:E. Smail' 

BARON-BLAKESLEE, INC., 1620' S.: Laramie Ave., 
Chicago, '111., 60650, Tel: 312-656-7300; TWx: 

'910-229-1526; Sis. Mgr: A.L Bashe 
BARRETT ELCTRNS. CORP:, 63.0bundee· Rd., 

Northbrook, III.,. 60062, Tel: 312-272-2300, TWX: 
910-686-0007; Mktg. Mgr: W. Dean 

BARRINGER RESEARCH; LTD., 304 Carlingview Dr., 
Rexdale, Ont., Can., Tel: 416-677-2491; V.P, Mktg: D.A. 
Whiteman ' 

BARRON CONTROLS & RELAY CORP., 3 N. Barron 
Blvd., Box 385, Grayslake, III:, 60030, Tel: 
312-223-4868; Sis. Mgr: W. Rose 

BARRY CONTROLS, Div. Barry WrIght Corp.,. 700 
Pleasant St., Watertown, Mass., 02172, Tel: 
617-923-1150, TWX: 710-327-1290; Sis. Mgr: A. Erhart 

BARRY RESCH. CORP., 1530 Page Mill Rd.,:Palo Alto, 
Cal., 94304, Tel: 415-321-6800 

BARTH ELCTRNS., INC., 7777 Wall St., Cleveland, Ohio, 
44125, Tel: 216-524-5136 

--' - Advertisement ---
Microwave heating for industrial uses 
to improve product quality and reduce 
process time. Microwave heating has 
specific advantages in heating ther
mally.insulating materials such as rub
ber. If a faster or more uniform method 
of heating is your. bottleneck, mi
crowave heating could be your answer. 
Contact us for a quick appraisal. 

BARTON MINES CORP., Nort.ti Creek, N.Y .. 12853, Tel: 
518-998-2296; Sis. Mgr: J.B. Bums 

BARWOOD ELCTRNS., INC., 120 S. Maryland, Glendale, 
Cal., 91205, Tel: 213-245-4063; Sis. Mgr: W.H.E. 
Barwood 

BASIC CERAMICS INC., Sub. Basic Inc., 221 Seventh 
Ave., Hawthorne, N.J., 07507, Tel: 201-427-4211, 
TWX: 710-988-4133; Sis. Mgr: J.Liker 

BASLER ELEC. CO., Box 269, Rte. 143, Highland, III., 
62249, Tel: 618-654-2341, TWX: 910-996-2522; Sis. 
Mgr: D.L Ginther 

BAUMKER MFG. CO., 5144 Enterprise, Toledo, Ohio, 
43612, Tel: 419-726-1874; Sis .. Mgr: L.A. Baumker' 

BAUSCH & LOMB, 87971 Bausch St., Rochester, N.Y., 
14602, Tel: 716-232-6000, TWX: 716:235-0672; Pres: 
W.W. McQuilkin 

BAY LABS., INC., 20160 Center Ridge Rd., Cleveland, 
Ohio, 44116, Tel: 216-333-3898; Pres: G.J. Prusha 

. BAY PRODS:, Div. American Metal Works, Somerset & 
Gurney Sts.,Phila., Pa., 19134, Tel: 215-426-6050; 
Asst. Sis. Mgr: Ted Ford 

BAYSIDE TIMERS, INC., 43-69 162 St., Flushing, N.Y., 
11358: Tel: 212,IN-3-8935; Pres: G. Dorothea 

BEAR MFG. CORP., Applied Power Ind., 2830-5th St., 
Rock Island, III., 61201, Tel: 309-788-9311; Ind'L Sis. 
Mgr: H. Sullivan 

BEARING INSPECTION, 10041 Shoemaker Ave., Santa Fe 
Springs, Cal., 90670, Tel: 213-944-62~1; V.P. D.L. 
Hutton 

BEAU MOTOR DIV., UMC Elctrns. Co., 460 Sackett Point 
Rd., N. Haven, Conn.; 06473, Tel: 203-288-7731; 
V.P-Mktg. F.H. Rehm 

BEAVER GEAR WORKS, INC., 5459 - 11th St., RockfOrd, 
111.,61105, Tel: 815-874-2471 . . 

BECKMAN INSTRS., ADVANCED TECH., 2500 Harbor 
Blvd., Fullerton, Cal., 92634, Tel: 714-871-4848, TWX: 
910-592-1260; Mktg. Mgr: W. Wimer. 

BECKMAN INSTRS., (AISSD), 2500 Harbor Blvd., 
Fullerton,Cal., 92634, Tel: 714-871-4848,. TWX: 
910,592-12611; Sis. Mgr: T. Waller 

BECKMAN INSTRS., Cedar Grove Opers., i9 
Commerce Rd., Cedar Grove,' N.J., . 07009, Tel: 
201-239-6200, TWX: 710.994-5781 ........ _ ... Pgs.414,415 
Cal Fullerton, Kendall Co., Box 5368 714-870-4110 
Cal Palo Alto, Kendall Co., Box 11073 415-322-6338 
Colo Denver, Williams-Assocs., 4971 4971 Jackson 

. 303'388-4391 
Fla . Miami, Brinkley-Pallatz, Box 487 305-238-0864 
III Chicago, Megatek, Inc., 1915 N. Harlem Ave. 

312-889-1277 
Kans Mission, Mid-America Elctrns., 5822 Reeds Rd. 

. 913~432-8678 
Md Silver Spring,' Gawler-Knoop, 10 Old Post Rd. 
, . 301'-589-4406 
MassNeWtonville, H; SChuft;815 Washlngton' o 

. . 617-527-5304 
NJ Roselarid, Gawler-Knoop, 14 Beeufort 

201-226-4545 
NY Cortland, RJC Assocs .. 26 Morningside·Dr. 

607-753-3909 
Ore Portland, A. Legg, Box 25327 503-292-8824 
Pa Pittsburgh, K. J. Lesker, 5635 Horning 

, 412-892-2996 
Pa Doylestown;· Gawler-Knoope, Box 794 

215-348-4646 

Tex Dallas, 'Crockett Engrg. Co., Box 47287 
214-637-6120 

BECKMAN INSTRUMENTS, Elctrn. Instrs. Dlv., 3900 N. 
River Rd_, Shiller Pic., 111.,60176, Tel: 312-871-3300; SIs. 
Mgr: A. Melkerson • __ .~ ...... _ .... _____ .. _ .... _ .. ___ .. Pg.·413 

(Refer to Beckman Instruments, Fullerton, Cal. for sales 
office information.) 

BECKMAN INSTRS., Helipot Dlv" 2500 'Harbor Blvd~ 
Fullerton, Cal;, 92634, Tel: 714-871-4848, TWX: 
910-592-1260; Mktg. Mgr: H_L Crout _ ...... _ ......... Pg_ 413 
Ala Huntsville, Murphy & Cota, 904 .Bo.b Wallace Ave. 

205-539-8476 
Ariz PhOenix, Barnhill Five, 537 E .. Osborn 

. 602-263-1250 
Cal EI Monte, G.S. Marshall, 9674 Telsta( 

213-686-0141 
Cal Palo Alto, Beckman Inslrs., 1117 California Ave. 

415-326-1970 
Cal San Diego, G.S. Marshall, 7990 Engineer 

714-278~350 
Cal Sunnyvale, G.S. Marshall, 132 N. Pastoria 

408-732-1100 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

. . 303-934-5505 
Conn Hamden, Compar New Eng., 2531 Whitney 

, . 203-288-9276 
Fla St. Petersburg, Lynch-GentrY Assoes., Box 13248 

.. 813-347-5131 
Ga Atlanta, Murphy & Cota, 500 Plasamour NE 

404-875-2525 
III .Mt. Prospect, Magnuson, Box 130 312-956-0700 
Md, 'Silver Spring, Beckman, 12050 Tech 

301-822-2500 
Md Beltsville, Angus, 10759 Tucker 301-345-7050 
Mass Newton Highlands, Beckman, 88 Needham 

, 61'7-969-7140 
Mich Detroit, Sheridan Assocs., Box 128 313-358-3333 
Mich Gr.and Rapids, Sheridan, B~x 6312 616-949-8110 
Minn 5t. Paul, Magnuson, 1246 West 7th 612-227-8495 
Mo Florissant, Sheridan, Box 677 314-837-5200 
NJ Moorestown, Beckman, Pleasant Valley Ave. 

609-235-3314 
NJ Moorestown, Angus, Pleasant ValleY)',ve. 

609-235-1900 
NJ Mountainside, Beckman, U.S. Hwy. #22 at 

Summit Rd. . 201-232-7600 
NJ Rutherford, Schley-OTS, 5 Industrial 

. 201 935-2120 
NM Albuquerque, Bamhill Five, 1410-0 Wyoming NE 

. 505-299-7658 
NY Farmingdale, G.S. Marshall,195 P Central . 

516-293-4141 
NY Kingston, 'Ossmann' Comp., 411 Washington 

314-338-5505 
NY Rochester, Ossmann, 39 Saginaw 716-442-3290 
NY Syracuse, Ossmann, 132Pickard Bldg. 

315-454-4477 
NY Vestal, Ossmann, 1901 Vestal Pkwy., E. 

607-785-9949 
NC Winston-Salem, Murphy &' Cota, 1106 Burke 

919-723-1001 
Ohio' CinCinnati, Sheridan Assocs., Box 37826 

. . 513-761-5432 
Ohio Cleveland, Sheridan As.socs., Box 4457 

. '. 216-524-8120 

Ohio Dayton, Sheridan AssoCS:, lric., Sox 423 
513-277-8911 

Ore Portland. AlmacfStroum, 8888 SW. Canyon 
503-292-3534 

Pa Pittsburgh, Sheridan; 1601 Penn Center 
412-243-6655 

Tex Dallas, Norvell, 10210 Monroe 214-357-6451 
Tex Houston, Norvell, 6440 Hillcroft Ave. 

713-774-2568 
Utah Salt Lake City, Barnhill Five, 2459 S. Main 

. 801-487-1327 
WashSeattle, AlmacfStroum, 5811 6th Ave. 

206-763-2300 
For: Can., Toronto. Ont., Beckman, 901 Oxford 
. 416-251-5251 

BECKMAN INSTRS., Portervill!l Plant, 167 W. Poplar Ave., 
.. Portervilie, Cal., 93257, Tel: 209-784-0800; PIt. Mgr: W. 

Misko 
BECKMAN. INSTRS., Process lristrs., 2500 Harbor Blvd., 

Fullerton, Cal., 92634, Tel: 714-871-4848, TWX: 
91,0-592,1260; Mktg. Mgr: G. Green 

BECO SOLID STATE SYSTEMS, Box 68\!, Salem, Va., 
24153, Tel: 703-362-9158; Sis. Mgr: A.T. Ball 

See Page 3073 To Get Your Copy of the Radio-ElectroniC Master 

,,'--- Advertisement --
BECO Solid State Systems manufac
tures standard lines of Power Supplies, 
Signal Sources,. and Automotive Elec
tronics. In addition to the standard 
lines, BECO manufactures CUSTOM 
power supplies,· signal sources, au
tomotive electronics, and various elec
tronic systems, equipment, 
subassemblies, etched circuit boards, 
etc. for government, industrial, and 
consumer application. 

BEDFORD DIV., Sanders Assoc., Crosby Rd., Bedford, 
Mass., 01730, nil: 603-275-0200, TWX: 710.326-6376; 
Dir. Mktg: J.Stettner 

BEEBE INSTRS., INC., P.O. Box 137, N. White Plains, N.Y., 
10603, Tel: 914-761-8637 

BEECHWOOD MFG., 360 S. Downey Ave., Indpls., Ind., 
.46219, Tel: 317-356-2493; Sis. Mgr: A.E. Cox 

. BEEDE ELECTRICAL INSTR. CO" INC., S. Main St, 
Penacook, N.H., 03301, Tel: 603-753-6362, TWX: 
710-364-8977; S18. Mgr: Lou Issei _ ..... _._ Pgs. 416,417 
Ala Huntsville, Components Sis., Box 1156 . 

205-539-8973 
Ariz Tempe, Elctm. Compts., 1000 E. Apache . 

602.967-8809 
Cal LA, Universal Comp., 2330 Westwood 

213-474-1537 
Cal San Carlos, Elctm. Engrg., 1293 Laurel 

415-593-2189 
Colo Denver, Elctm. Compo SiS., Box 22011 

303-771-0710 
Conn Farmington, R. Perron, 10 Briarwood 

203-873-4825 
Conn Trumbull, R. Perron, 36 Louis 20:i-AM-8-9631 
Fla Ft. Lauderdale, Camps. Sis. Corp., 850 E. 

Oakland Pk. Blvd. 305-563-1860 
,Fla si. peiersburg, Camps. SiS., Box 9545 

813-360-7460 
III Skokie, Saffro & Assoc., 3736 Dempster 

312-JU-8-0905 
Iowa Marion, Thomas & Modrcin, 890 17th 

319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin Assoc., Inc., 

5450 Buena VISta Dr. . 913-HE-2-2131 
Mass Norwood, A. Perron, 159 Morse 617-762-8114 
Mich DetrOit, Burcaw, 18236 W. McNichols 

313-533-7700 
Minn Mpls, Wenco Sis:; 7728 Morgan 612-866-3639 
Mo Hazelwood, Thomas & Modrcin, 47 Vlg. 

. 314-838-6446 
NH Dover, A. Perron & Co., Inc., 1 Elm SI. 

•. 603-742-2321 
NM Albuquerque, Elctrn. Comp., 1811 Carlisle 

505-256-9831 
NY Kingston, Ossman Comp:, 411 Wash. Ave. 

914-338-5505 
NY Rochester, Osmann Comp., 280 Metro Pk. 

.716-442-3290 
NY Syracuse, Ossmann Comp., 132 Pickard Bldg. 

315-454-4477 
NY Valley Stream, Levison Sis., 66 W. Merrick 

516-561-9696 
NY Vestal, Ossman Camp., 1'901 Ves\81 . 

607-785-9949 
NC Raleigh, Comp., Box 6401 919-832-1897 
Ohio Vandalia, W. Brauer & Assoc., Box 35 

513-898-1224 
Ohio Wickliffe, W. Brauer & Assoc., 29300 Euclid 

216-943-0601 
Okla Tulsa, Southwest Elctrn. Ind., 2015-C S. 

Lakewood 918-835-2481 
Pa Devon, B & A Assoc., 237 Lancaster Ave. 

215-688-5173 
Pa Pittsburgh, W. Brauer & Assoc., Box 8466 

412-921-3213 
Tex Dallas, Southwest Elcirn. Inds., 621 Meadows 

Bldg. 214-EM-3-1671 
Tex Houstpn, Southwest Elctrn. Inds., 1405 S. Post 

Oak 713-621-3760 
Utah Salt Lake Cy., Elctrn. Comp., 445 E. 2nd 
.. 801-355-5327 

WashSeattle, F. Haight, 3212 Eastlake Ave. 
. 206-;322-1818 
BEEMER ENGRG. CO., Industrial Pk., Ft. Washington. Pa., 

19034, Tel: 215-MI-6-8440, TWX: 510-661-1654; Sis. 
Mgr: J.H. Swartz . 

BEHLMAN DIV~ Cellfornla Instrs. CO:, 5150 Convoy St., 
San Diego, Cal, 92111, Tel: 714-279-8620; V.P. Mktg: 
H.W_ Clark ,;~_ .. _ .... _._ ..... _ .. __ .. __ -,-____ Pgs. 670,671 

Ala Huntsville, Currie Aerospace, Box 1424 
- 205-536-5650 

Ariz Tempe, ReCording Science, Box 27806 
602-275-1372 

eem/1971 
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Cal Downey, RDP InSirs., 11565-B Paramount 

, 213-923-6784 
Cal San Jose, RDP Instrs., 100 N.winchester. 

408-248-0120 
Colo Uttleton, RADCO Elctrns., 2552 Ridge 

303-794-4279 
Conn Hamden, Applied Meas., Inc., Box 5181 

203-288-5288 
Fla Orlando, Currie Aerospace, Box 13229 

305-855-0843 
III Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, 647 Mulford Ct. 

317-244-2456 
Mass Acton, Applied Meas., Inc., Box 316 617-263-2766 
Minn Mpls., Cozzens & Cud hay , 7450 France S. 

612-920-1022 
Mo St. Louis, Cozzens & Cudahy, 10534 Natural 

Bridge 314-423-1234 
NJ Fairfield, KLS Assocs., 387 Passaic 201-227-2900 
NJ Hazlet, Mer Mon (2M) Elctrn. Instru., Box 302 

201-264-1851 
NM Albuquerque, Bennewitz, 9720 Candelaria NE 

505-298-6775 
NM Albuquerque, Recording Science, 1811 Carlisle 

NE 505-265-7631 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Currie Aerospace, Box 10329 

919-725-1927 
Ohio Medina, Cozzens & Cudahy, 735 South Ct. 

216-725-5660 
Pa Abington, Bach-Stewart, 947 Old York 

215-927-1200 
Tex Austin, Sesco, 512 E. Riverside 512-444-6694 
Tex EI Paso, Recording Science, Box 4033 

915-565-5530 
Tex Houston, Sesco, 5757 Bellaire 713-668-7840 
Tex Richardson, Sesco, 300 N. Central Expwy. 

214-231-9364 
Va Annandale, Nine Assocs., 7753 Patriot 

703-256-9105 
WashSeattle, Datacom Assocs., 2207 Fairview 

206-329-2989 
For: Can., Downsview, Ont., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Ottawa, Ont., Electronetic Sys., 1342 Bank 

613-733-37/\1 
For: Can., Montreal, Que., Electronetic Sys., 6420 

Victoria 514-342-4112 
BEHLMAN ENGRG. CORP., Box 4518, 427 N. Nopal St., 

Santa Barbara, Cal., 93103, Tel: 805-963-9019; Sis. 
Mgr: S. Gancher 

BEL FUSE, INC., 203 Van Vorst St., Jersey City, N.J., 
07302, Tel: 201-432-0463, TWX: 710-7311-5301; Sis. Mgr: 
A. Sutta ...................................................... Pgs. 2734-2738 
Cal Burlingame, Leddy, 1319 Howard 415-347-5247 
Cal Los Angeles, Universal Compo Co., 2330 

Westwood Blvd. 213-474-1537 
Colo Uttleton, Alden SiS., 7386 S. Platte 303-794-1531 
Conn Norwalk, Eastern Tech. SiS., Box 122 

203-846-9133 
III Chicago, Memac SiS., 4740 N. Austin 

312-545-1033 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

. 913-362-2366 
Mass Newton, QRC Co .. 134 Upland Rd. 617-332-9600 
Minn Hopkins, Beta Engrg., 128 Jackson 612-938-2551 
Mo St. Louis, Inland Assoc., 453 N. Lindbergh 

. 314-993-0301 
NM Albuquerque, Alden SiS., 12400 Morrow 
NY Hempstead, Kahgan SiS., 556 Peninsula 

516-538-2300 
NY Pompey, S. Foster, 2806 Hennaberry 

315-677-3333 
Pa Bala Cynwyd, M. Friedman, 7 Heather 

215-839-3450 
Tex Addison, Parvin Sis. Co., Box 307 214-239-9148 

BEL-TRONICS CORP., 344 W.lnterstate Rd., Addison,lII., 
60101, Tel: 312-543-7777; Sis. Mgr: T. Wright 

BELDEN CORP., Box 5070-A, Chicago, III., 60680, Tel: 
312-378-1000, TWX: 910-221-5620; Sis. Mgr: E. Stull 

BELDING CHEM. INDS., 1430 Broadway, New York, N.Y., 
10018, Tel: 212-CH-4-6040, TWX: 212-640-4690; Sis. 
Mgr: H.L. Smith 

BELFAB, A Unit of Bailey Meter Co., P.O. Box 1881, 
Daytona Beach, Fla., 32015, Tel: 904-253-0628, TWX: 
810-857-0308; Sis. Mgr: E.R. Thompson Sr. 

BELL CO., INC., 1(16 Morrow Ave., Trussville, Ala., 35173, 
Tel: 205-655-2135; Sis. Mgr: R.C. Bell . 

BELL, F.W., INC. 4949 Freeway Dr., E., Columbus, Ohio, 
43229, Tet 614-888-7501, TWX: 810-337-2851; SIs. Mgr: 
R.J. Mackessy ............................ _ .............. Pgs. 418,1985 
Cal Menlo Park, Straube, 483 Willow Rd. 

415-323-2476 

See Page 957 for TRADE NAME DIRECTORY 

Cal Pasadena, P. Nurches, 2396 E. Foothill 
213-796-5844 

Colo Greeley, G. Moss Elctms., 1530-13 303-353-1452 
Fla Orlando, Physimetrics, 999 Woodcock Rd. 

305-841-4956 
Ga Atlanta, Physimetrics, 3376 Peaclitree, N.E. 

. 404:237-8278 
III Chicago, Carter Elctrns .. 4919 W.· 63 St. 

312-585-5485 
Ind Indianapolis, Carter Elctms., 6333 Hollister 

. 317-293-0696 
MassWaltham, Elctrn. Comp., 611 Trapelo 

617-894-6921 
. Mich DetrOit, WKM Assocs., 1474 E. Outer Dr. 

313-892-2500 
Minn Mpls., Carter Elctrns., 2401 W. 66th St. 

612-869-3261 
Mo SI. Louis, Carter Elctrns., 400 Brook Dr. 

314-731-2237 
NM Albuquerque, G. Moss Elctrn., 2418 Barcelona, 

S.W. 505-345-1251 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698-4411 
NY Syracuse, Labtronics, Inc., 161 Pickard Bldg. 
Ohio Cleveland, Weschler Elec., 4250 W. 130th 

216-251-4609 
Ohio Cleveland, WKM Assocs., 16141 Puritas 

216-267-0445 
Ohio Dayton, WKM Assocs., 5335 Far Hills 

513-434-7500 
Pa Paoli, Tyler Griffin Co., 46 Darby Rd. 

215-644-7710 
Pa Pittsburgh, WKM Assocs., 90 Clairton 

412-892-2953 
Tex Ft. Worth, Carey-WOlf, 3327 Winthrop 

817-738-1702 
Tex Houston, Carey-Wolf Co., 4031 Broadway 

713-643-2114 
Wisc Milwaukee, Carter Elctrn., 6400 W. Capitol 

414-464-5555 
EXP: NY, NY, J. PlasenCia, 521 Fifth Ave. 

212-867-8084 
For: Can, Toronto, Ont., Megatronix, 1800 Ave. 

416-783-3329 
BELL FASTENERS CORP., 352 Evelyn St., Paramus, N.J., 

07652, Tel: 201-262-8400, TWX: 710-990-6616; Sis. 
Mgr: W.P.Hackett 

BELL & HOWELL CO., Elctrns. & Instr. Grp., 360 Sierra 
Madre Villa, Pasadena, Calif., 91109, Tel: 
213-796-9381,.TWX: 213-577-0067 ' 

BELL & HOWELL CO., Transducer Div., 1400 S. Shamrock 
St., Monrovia, Calif., 91016, Tel: 213-796-9381; Dir. 
Mktg: T.w. Buirley 

BELL PIA PRODS. CORP., 1200 N. Rfth St., Columbus, 
Ohio, 43201, Tel: 614-299-1487; Sis. Mgr: P. Cartmille 

BELLAIRE ELCTRNS. INC., 81 Main St., Farmingdale, N.J., 
07727, Tel: 201-938-5621 

BELLEVILLE ELCTRNS. CO., 25 Rfth St., Belleville, Mich., 
48111, Tel: 313-697-9227; Sis. Mgr: T.R. Scothorn 

BELLOFRAM CORP., 103 Blanchard Rd., Burlington, 
Mass., 01803, Tel: 617-272-2100; Sis. Mgr: J.L. 
Diegnan 

BELTONE ELECTRONICS CORP., 4201 W. Victoria, 
Chicago, III., 60646, Tel: 312-583-3600; Sis. Mgr: B. 
Wofford, Jr. 

'BEMAN MFG., INC., New Cumberland, Pa., 17070, Tel: 
717-938-1451, TWX: 510-650-3539; Sis. Mgr:J.S. 
Newell 

BENCO TELEVISION ASSOC., Div. Redifon (Can.), Ltd., 
27 Taber Rd., Rexdale, Ont., Can., Tel: 416-743-4361; 
Sis. Mgr: W,H. Seeley 

BENDIX AEROSPACE-ELCTRNS., Navigation & Control, 
Teterboro, N.J., 07608, Tel: 201-288-2000, TWX: 
201-288c4550; Sis. Dir: E. Metzler 

BENDIX CORP., Aerospace Sys. Div., 3300 Plymouth Rd., 
AM Arbor, Mich., 48107, Tel: 313-665-7766, TWX: 
810-223-6041; Dir. Prod: B. Maddalena 

BENDIX, Automation & Meas., 721 Springfield St., Dayton, 
Ohio, 45401, Tel: 513-254-5377, TWX: 513-944-0406; 
Dir. Mktg: L. Reichbauer 

BENDIX, Cutting Tool, 180 Laurel St., Greenfield, Mass., 
01301, Tel: 413-774-4336, TWX: 510-290"2460; Mktg. 
Mgr: J.W. Constance 

BENDIX, Elec. Power, Hwy. 35, Eatontown, N.J., 07724, 
Tel: 201-542-2000, TWX: 710-722-6686; Sis. Dir: N.P. 
Barny 

BENDIX CORP., Elec. Compo Div., Sidney, N.Y., 13838, Tel: 
607-563-9511, TWX: 510-261-7550; Sis. 'Mgr: F.N. 
Bulken 

BENDIX, Electro-Optics, 1975 Green Rd., Ann Arbor, Mich., 
48107, Tel: 313-663-3311, TWX: 810-223-6029; Sis. 
Mgr: C.V. Johnson 

BENDIX ENVIRONMTL SCI., 1400 Taylor Ave., Dept. 81, 
Baltimore, Md., 21204, Tel: 301-825-5200, TWX: 
710-232-1805; Prod. Mgr: C.W."Barbour ........ _ .. Pg. 336 

EXP: N.Y., New York, Bendix Corp., 605 Third Ave. 

For: Can., Montreal, Que., Aviation Elec. Ltd., Box 
2140, St. Laurent 514-744-2811 

BENDIX, Flight & Eng. Instrs., S. Montrose, Pa~, 18843, Tel: 
717-278-1161, TWX: 510-656-3569; Sis. Mgr: R.F. 

, ,Henry 
BENDIX, Fluid Power, 211 Seward Ave., Utica, N.Y., 13503, 

Tel: 315-797-2500, TWX: 510-242-0284; Dir. Mktg: 
B.w. Goldberg , 

BENDIX, Ind'/. Controls, '12843 Greenfield, "Detroit, Mich .• 
48227, Tel: 313-272-3710, TWX: 810-243-4028; Dir. 
Mktg: J. Price 

BENDIX CORP., Instr. & Ufe Support Div., 2734 Hickory 
Grove Rd., Davenport, Iowa, 52808, Tel: 319-324-9101, 
TWX: 319-322-0022; Sis. Mgr: I.H. MacMillan 

BENDIX, Microwave Devices, Box 239, Franklin, Ind., 
46131, Tel: 317-736-6136, TWX: 810-260-2600; Sis. Mgr: 
W.H. Canfield .. _ ....... : ............. _ ....... Pgs. 1555,2597,2756 
Ala Birmingham, Tech. Mktg., Box 5971 205-871-5431 
Cal No. Hollywood, Jewett, 13111 Ventura 

, 213-789-8103 
Cal Oakland, F.W. Moulthrop, 1530 E. 12th 

415-261-7676 
Colo Denver, Gossard, 12159 W. Dakota 303-985-0602 
Conn No. Haven, Forsberg SiS., 22 Broadway 

203-239-51.11 
Fla Hallan,dale, Tech. Mktg., Box 127 305-563-8585 
Fla Orlando. Tech. Mktg., 1511 E. Robinson 

305-843-2500 
Ga Marietta, Tech. Mktg., Box 1152 404-435-0079 
III Chicago, Comms. Engrs., Inc., 7106 N. Western 

Ave. 312-761-0548 
Ind Ft. Wayne, Comms. Engrs .• 418 E. Berry 

219-743-9866 
MassBrockton, Forsberg Sis., 646 Summer St. 

617-522-6300 
Minn Minneapolis, F.B. Hill Co., 7317 Cahill Rd. 

612-941-5270 
NJ Montclair, L. Freeman, 484 Bloomfield 

201-746-5200 
NY E. Aurora, Harries & Kershaw, 654 Main 

716-652-1221 
Ohio Dayton, Comms. Engrs., 34 N. Clinton 

513-434-6871 
Ore Portland, C.K. Shanks, 3176 S.w. 87th 

503-292-5656 
Tex Dallas, J. McKinney Sis., 1303 Chemical 

214-631-9450 
Va Fairfax, Schibley, 10604 Warwick 703-591-3008 
EXP: N.Y., N.Y., Bendix Int'l., 605 3rd Ave. 

212-246-5900 
For: Can., Hamilton, Ont., Simmonds Aerocessories of 

Can., Ltd., 637 Parkdale Ave., N. 416-547-1248 
BENDIX, Mosaic Fabrications, Galileo Pk., Sturbridge, 

Mass., 01518, Tel: 617-347-9191, TWX: 710-347-1190; 
Sis. Mgr: J.M. O'Neil 

BENDIX, Motor Comps., Elmira, N.Y., 14903, Tel: 
607-733-9121, TWX: 510-2&2-1594; Sis. Mgr: R.D. 
Sanderson . 

---- Advertisement ---

Bendix manufactures a complete line 
of electric clutches and brakes from 32 
oz. in. to 12,000 lb. ft., sizes from 7/8 
inches in diameter to nearly 3 feet and 
applications from business machines 
to steel mills. Bendix specializes in 
small clutches for the OEM. 

BENDIX, Scientific Instrs. & Equip., 1775 Mt. Read Blvd., 
Rochester, N.Y., 14615, Tel: 716-458-2550; Dir. Mktg: 
E. Dohring 

BENNETT LABORATORIES, INC., 5800 Christie, 
Emeryville, Calif., 94608, Tel: 415-655-9696; Sis. Mgr: 
R. FISher 

BENTHOS, INC., Edgerton Dr .• N. Falmouth, Mass., 02556, 
Tel: 617;563-5917; Sis. Mgr: S.O. Raymond 

BENTLEY-HARRIS MFG. \ CO., 1050 Colwell La., 
Conshohocken, Pa., 19428, Tel: 215-828-7600; TWX: 
510-660-8829; Mktg. Mgr: M. Nakonechny 

BERG ELCTRNS., INC.; York Expwy., New Cumberland, 
Pa., 17070, Tel: 717-93!1-6711, TWX: 510-650-3538; Fld. 
SIs. Mgr: R. Petersen .............................. Pgs. 2592-2595 
Cal Encino, 18075 Ventura Blvd. 213-881-4406 
III Elmhul"1lt, 608 N. York 312~32-2050 
Indlndpls., 7407 Glenview Dr., E. 317-849-4905 
NH Amherst, Box 583 603-673-5881 

BERGEN LABS., INC., 60 Spruce St., Paterson, N.J., 
07501, Tel: 201-278-3020; Dir. Mktg: A.J. Lynn 

BERGEN WIRE ROPE CO., 1234 Gregg St., Lodi, N.J., 
07644, Tel: 201-487-3521 

BERK TEK,INC., Box 60, RD I, Reading, Pa., 19607, Tel: 
215-376-8071; Pres: J.L. Boscov 

BERKELEY NUCLEONICS CORP., 1198 Tenth St., 
Berkeley, Calif., 9471 O. Tel: 415-527-1121 ; Sis. Mgr: M. 
Brown 
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BERKLEY & CO., Spirit Lake, Iowa: 51360,Tel: 
712-336-1520; Sis. Mgr: D. Newbiggin 

BERKSHIRE ELEC. CABLE CO., Leeds; Mass., 01 053",lel: 
413_584-3853; Sis. Mgr: G.R: Fields . 

BERKSHIRE TRANSFORMER CORP., Rte. 341, Kent, 
Conn., 06757, Tel: 203-927-3541; Sis. Mgr: :BA 
Hordeski . 

BERTAN ASSOCS., INC., 15 Newtown Rd., Plainview, 
N.Y., 11803, Tel: 516-293-5340; Sis. MgI: L. Bertan' 

BEST ELECS. DIV., Harry . Levinson Co., 1211 .E. Denny 
Way, Seattle, Wash., 98122, Tel: 206-323-5100; TWX: 
910-444-2154; Sis. Mgr: H. Levinson . . 

'-------, Advertisement· ---.. 

Best Electric Div, supplies a full range 
'of Vacuum Thermocouples for use in 
measuring True RMS. Both Standard 
Pattern and UHF models available off 
the shelf. Matched Pairs and Specials 
available at extra cost. 
Watch for Multijunction announce
ment soon. 

BEST MFG: CO., 3214 Troost, Kansas City, Mo., 64109, 
Tel: 816-531-6611.; Sis. Mgr: B. French . 

BETA INSTR., 20 Ossipee Rd_, Newton Upper Falls, 
Mass., 02164, Tel: 617-969-6510; SIs. Mgr: M.J. Gallant 

Pg.337 
Cal Mt View. IFM-North, 2269 E. Middlefield 

415-961-2828 
Cal Pasadena, A-F .Sales Engrg., Inc., 1000 E. Walnut 

St. 213-681-5631 
Fla Melboume, Hanson Assocs., Box 26 

305-727-7474 
III Chicago, Comm. Eng., 7106 N. Westem 

312-761-0548 
MassBurlington, Research Instrs., 87.Terrace Hall Ave. 

617-272-1800 
NJ Teaneck, Budd-Tronics, 71 Grayson PI. 

. 201-837-1660· 
NY Schenectady, NW. Alexander, Box 2529 

518-377-0581 
Pa' Phila., ECI, Inc., 1349 W. Cheltenham 

215-927-6262 
,lex Dallas, Mfrs. Mktg. Service, 10303 Carry Back 

214-357-6893 
Tex Houston, Mfrs. Mktg. Service, 6306 Schevers 

713-645-3581 

BETAMITE ELECTRONIC DEVICES, 6321 W: Slauson 
Ave., Culver City, Calif_, 90230, Tel: 213-390-3401, TWX: 
910-343-7408; Pres: S.J. Adler ._ ........................ Pg.166O 

Ariz Scottsdale, J. Swanson Assocs., Box 172 
602-947-4379 

Ariz Scottsdale, Klein Aerospace, Box 3244 
602-274-6682 

Cal Escondido, Andrew Elctrn. Comps., Box 2154 . 
714·747-3015 

Cal Los Angeles, C.E: Holmes, 107 N. Avenue'64 
213·256·2255 

Colo Englewood, Klein Aerospace, Box 1056 
303-781-4967 

ConnW. Hartford, Victor Assocs., 893 Farmington Ave. 
203:523-5680 

Fla Palm Bch. Gardens, Trainor Sis., 1 0475 Riverside 
Dr. 305-622-1383 

Il)d Greenwood, Valenthie-Schillinger, Box 242 
31-7-881-3547 

Ind South Bend, Valentine-Schiilinger, 5231 -S. North 
Lee Ct. 219-291-6258 

Md Baltimore, B. White, 7 Church La. 301-484-5400 
MassFramington, Victor Assoes., 280 Worcester Rd. 

617-879-5710 
Minn St. Paul, Northport Engrg., 2027 Grand Ave. 

, 612-698-3841 
Mo St. Louis, Hitt & Assoes., 9623 St. Charles Rock 

314-426-2322 
NY Hyde Pk" R. Kennedy, Green Tree Dr. N .. 

914-229,2269 
NY Rochester, R. Kennedy, 39 Saginaw Dr. 

716-271-6322 
NY Scarsdale, Bassin Tech. Sis., 52 Fayette 

914'SC3:3334 
Ohio Dayton, Aertronic AssOcs.; 5899 Huberville 

513-253-8144 
Okla Tulsa, Allied Comps., Box 4768 . 918-939-2848 
Pa King' of Prussia, Monteiro Assocs., 600 Lewis Rd. 

. . 215-265:0634 
Tex Dallas, Allied Comps., Box 38009' 214-348;6660 
Tex Houston, Allied Comps., 6400 Westpark Dr. 

713-783-5406 
WashBainbridge Island, Viking SiS., 59 Bill Point 

206-VI2-5611 
'BETZELT GMBH, 0-8 Muenchen 80, Trogerstr. 32, W. 

Germany, Tel: 0811-44-30-30, TWX: 47-47-30; ·Sls. 
Mgr: W. Betzelt 

--".-. - Advertisement 

'.' BETZELT, well-renownedin.its field; 
is .an .expandingengineerIng-onented 
company producing specialized avion: 
ic~ equipment, simulator· instruments, 
preCision' altitude and airspeed trans
ducersfor autopilots, wind .computers, 
.digital cloud coverage measuring sys
tems;radiosondes, high precision ~em-. 
perature and humidity indicators, 
two-axis. servo tripods, synchr~ angle 

· indicators' and other servo instru
ments. New additions to product line. 
include' electromedical equipment; 

· servo controls for nucleonics, optical 
. coatings. 

BEUKERSLABS" INC~, 1324 Motor Pkwy., Hauppauge, 
N.Y.; 11787, Tel: 516-234-2200; Sis. Mgr: J.H. Shanley 

BEVIN-WILCOX LINE CO., Div. Brownell & Co., Inc., 
. ·Moodus, Conn., 06469, Tel: 203-267-2414; Sis. Mgr: 

J.C. Turner 
BF ELCiRNS., 415 S. Nardo, Solana Beach, Calif., 92075, 

Tel: 714-755'1881 
BFC-BERNARD FRANKLIN CO., 4045 Torresdale Ave., 

Phila., "Pa., 19124, Tel: 215-JE-3-4500; Sis. Mgr: R. 
Bernard': . 

B.H. INDS., 5794 Venice Blvd., Los Angeles, Cal., 90019, 
Tel: 213-937-4763; Sis. Mgr: D. Senit 

--- Advertisement ---

SOME OF OUR PRODUCTS IN
CLUDE ... 
·DC to DC or DC to AC Converters 
·Time Delay Modules 

'. ·1"/termocouple Meters 
·Custom Digital Displays 
·Fail-Safe Power Systems 
For special product requirements .. 

· -write, call or visit B.H. Industries. 
(213) 937-4763 

BICRON ELCTRNS. CO., Box 807, Barlow St., Canaan, 
Conn., 06018, Tel: 203-824-5125; Ady. Mgr: M.J. Biron 
--- Advertisement ---

BICRON's new line of solenoids in
cludes the BOX FRAME. serIes
BFI009, BFl212 and BF161ii AC or 
DC. Also custom designed solenoids 
to your requirements. BICRON also 
specializes in -coil assembly. and toroi
dal winding work. The instrument 
division produces X-ray noncontact 
thickness gages, Multipulse, and 
square wave generators. 

BIDDLE, JAMES G., Jolly Rd., Plymouth Meeting, Pa., 
19462, Tel: 215-646-9200 ...................................... Pg. 419 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246 ; 

205-539-1771 
Ariz Phoenix, Hyer Assocs., 3003 N. Central Ave. 

602-275,7542 
Cal. Burbank, Tech-Ser, Inc .. 2435 Naomi St. 

213-846-9631 
Cal Palo Alto, Tech-Ser., Inc., 800 San Antonio Rd. 

415-326-6400 
Cal San Diego, Tech-Svc., Inc., Box 10544 

714-222-1121 
Colo. Denver, D.E. Bond Assoc., 2149S. Clermont.St. 

303-756-1234 
Colo Denver, Hyer Assoes., 2335 S. Inca SI- , 

. . 303-935-4681 
Fla Orlando; Col-Ins-Co., Inc.;1313.- .44th St. 

305-423-7615 
Ga .:Atlanta,O.V. Scott, Jr. & Assoc., 305 Techwood 

Dr.\ NW. 404-523-0927 
Ga Marietta, ·Col-Ins-Co., Inc., 200 Carrington Way 

404-422-8327 
III Chicago, KW. Meyers Co., 7256 W. Touhy Ave. 

312-774-6440 
III Geneva, J.G .. Biddle Co., Box 408 312-232-8485 
Ind Indianapolis, KW. Meyers Co., 3512 Rockville Rd. 

317-243-6681 
La New Orleans, Butler & Land, Inc., 1067 Magazine 

St. ' 504-524-0688 
Md Silver Spring, Sel-Tronics, Inc., 721 Ellsworth Dr: 

301-588;7866 
MassNeedham Hgts., Cowperthwait & Brodhead; 570· 

Hillside Ave. 617-444-941 0 
Mich Royal Oak, Satullo Co., 4514 N. Woodward Ave. 

313-549_3910 
Minn Minneapolis, K.W. Meyers Co., 4725 Excelsior . 

Blvd. 612-920-7080 
Mo: Kansas City, C.B. Fall Co., 1.1301 Bennington·St. 

. .' '.816-761-6545 
Mo . ·St. Louis, C.B. Fall Co., 317 North 11th St. 

. 314-241-2433 

See Page 3073 To Get Your Copy of the Rlidio-E!lectronlc Master 

NJ Saddleb'rook, L & M Assoc., 511 Victor St. 
, 201-843-8700 

NM Albuquerque, Hyer Assocs., 6401 Acoma, S.E. 
. 505-265-5961 

NY Brentwood, L & M Assoc., 7 Mayflower Ct. 
, 516-231-8363 

NY Rochester, Savage Sis. Co., Box 8425 
716-473-4205 

NC Charlotte, Ranson, Wallace & Co., Inc., 116-1/2 
. E. 4th St. 704-334-4244 

NC Winston-Salem, Col-Ins-Co., Inc., Box 5597 
.. 919-765-3650 

Ohio'Cleveland, P.E. Lax Co., 13945 Lake Ave .. 
- 216-226-8815 

Okla Tulsa, Butler & Land, 1560 E. 21 st St. 
. . 918-743-8921 

Ore Portland, Instr. Lab., Inc., 1316 S.E. 7th Ave. 
503-234-6683 

Pa Andalusia, L & M Assoc:, 965A Bristol Pike 
215-639-31 00 

Pa Pittsburgh, P.E. Lax Co., 1725 Washington Rd . 
. 412-833-5:477 

TennMemphis, Butler & Land, Inc., 3181 Poplar Ave. 
901-452-0039 

Tex Dallas, Butler &. Land, Inc., Box 8085 
214-361-6631 

Tex Houston, Butler & Land, Inc., 9186 Old Katy Rd. 
713-464-3838 

Tex Lubbock, Butler" & Land, Inc., 4009 Ave. "R" 
806-744-8449 

Utah Salt Lake Gity, Hyer Assocs., 2896 S. Main 
. 801-487-7747 

Va Richmond, Virginia Tech. Assoc., Inc., Box 9524 
703-266-9654 

WashSeattle, Instr. Lab., Inc., 934 Elliott Ave., S. 
206-283-5850 

Wisc Milwaukee, KW. Meyers Co., 4359 S. Howell 
Ave. 414-482-1313 

BIMET CORP., Box 518, Morris, III., 60450, Tel: 
815-942-2600; Sis. Mgr: J.A. Peterson 

BINARY ELCTRNS. OF CAL., 1429 N. State College Blvd., 
Anaheim, Calif., 92806, Tel: 714-772-3070; Sis. Mgr: P. 
Frink . 

BIO-MEDICAL ELCTRNS., INC., 653 Lofstrand La., 
Rockville, Md., 20850, Tel: 301-762-8373; Sis. Mgr: 
AL. Klein 

BIOCOM,INC., 9522 W. Jefferson Blvd., Culver City, Cal., 
90230; Tel: 213-836-7263; Sis. Mgr: R. Neustein 

BIOELECTRIC INSTRS., Diy. Gen. Microwave, 155 Marine 
St.; Farmingdale, N.Y., 11735, Tel: 516-694-4545; Sis. 
Mgr:H. Cohen 

BIOMATION CORP., 1070 E. Meadow Cir., Palo Alto, Cal, 
94303, Tel: 415-321-9710; Mktg. Mgr: Frank Wezniak 

BIONIC INSTRS., INC., 221 Rock Hill Rd., BalaCynwyd, 
. Pa., 19004, Tel: 215-839-3250; Sis. Mgr: J.M. 

Benjamin, Jr. 
BIOTRONICS, INC., Sub. Gulton Inds., 838 Butte St., 

Redding, Cal., 96001, Tel:' 916-243-5047; Sis. Mgr: 
H.D. Miller 

BIRD ELCTRN., 30303 Aurora' Rd., CI~veland, Ohio, 
44139, Tel: 216-24s.;1200, TWX: 216-248-6458; Sis. Mgr: 
R.E. Neltzelt .................................................. Pgs. 420,421 
Cal Encino, Bird Elctrn. Corp., 16000 Ventura Blvd.' 

. 213-986-4321 
Cal SanFranciscC, Bird Electronic Corp. 

415-568-1110 
Fla' Altamonte Springs, Bird Elctrn. Corp., 703 Beverly 

Ave: . 305-831'1530 
Iowa Cedar Rapids, Bird Elctrn. Corp.; 611 Higley Bldg. 
MassWaltham, Bird Elctrn. Corp., 235 Bear Hill Rd. 

617-899-4162 
Pa Lancaster; Bird Elctrn.·Corp., 56 N. Duke St. 

717-394-3735 
.lex Dallas, Bird Elctrn: Corp., 9422 Timberline Dr. . 

214-358-3774 
BIRD, RICHARD H. &·CO., INC., 1 Spruce St., Waltham, 

Mass., '02154, Tel: 617-894;0160; Sis. ,Mgr: R.J. 
Came"ron' 

BIRNBACH CO., INC., 177 Hanse Ave., Freeport, N.Y., 
11520, Tel: 516-223-8400; Sis. Mgr: J.E. Myers, ' 

BIRTCHER CORP.,lnd'!. Div., Box 0, Monterey Park, Cal., 
91754; lei: 213-268-8584, TWX: 910-321-3076; Sis. 
Mgr: W. K. Jacobs 

BISHOP GRAPHICS, 7300 Radford Ave, No. Hollywood, 
. Cal., 91605, Tel: 213-982-2000; Sis. Mgr: R.T. King 

BISSETT-BERMAN, 3860 Centinels Ave., Los Angeles, 
. Cal., 90066; Tel: 213-390-3585, TWX: 910-343-6583; Dlr. 

Sis: M.A. Williams' ..................................... ~ ......... Pg. 1314 
BISSETT-BERMAN, 3939 Ruffin Rd., .San Diego, Cal., 

92112, Tel: 714-278-6500; Sis. Mgr: P.C. Stahl 

BIVAR, INC., 1500 S.·.Lyon St., Santa Ana, Cal., 92705 
. Pg.2809 
Cal Long Beach, PremmCO/Ph, 3351 59th SI. 

213-636-9205 

eem/1971 
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Cal Palo Alto, Premmco/Ph, 999 Commercial SI. #7 

415-628-5250 
Cal San Diego, Premmco/Ph, Box 7336 714-222-9424 
III Chicago, Kennedy Engr., 6713 N. Oliphant A. . 

312-631-8283 
Minn Mpls., Thurston Assocs., 2727 Lyndale Ave. S. 

612-827-1506 
Pa Elkins Pk., K.B. Erdman, 7906 Montgomery Ave. 

215-244-1833 
Tex Dallas, Elcom Co., Box 20313 214-352-5006 
WaShSeattle, Blum & Assocs., 2300 N.W. 97th SI. 

206-782-1600 
EXP: Schenectady, N.Y., Elbar Elctrns., Box 660 

518-372-5841 
For: Can., Scarborough, Onl., Lake Engr., 123 Manville 

416-751-5980 
For: Can., St. Laurent, Que., Lake Engr., 3380 Toupin 

514-331-4884 
BLACK & DECKER MFG. CO., THE, 701 E. Joppa Rd., 

Towson, Md., 21204, Tel: 301-828-3900; V.P. Prof. Div: 
P. McDonough . 

BLACK LIGHT CORP.AMER., 5114 Walnut Grove Ave., 
San Gabriel, Cal., 91778, Tel: 213-285-3123; Sis. Mgr: 
P.B. Warren 

BLACK LIGHT EASTERN, 29 New York Ave., Westbury, 
N.Y., 11590, Tel: 516-ED-3-4840; Sis. Mgr: M.R. 
Cooper 

BLACK LIGHT PRODS., Box 45278, Chicago, III., 60645, 
Tel: 312-561-4046; Sis. Mgr: J. Richardson 

BLACK & WEBSTER, INC., 281 Winter St., Waltham, 
Mass., 02154, Tel: 617-891-8100, TWX: 710-324-1959; 
Sis. Mgr: 'J.E. Barber 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr., 
Janesville, Wise., 53545, Tel: 608-752·8701; Sis. Mgr: 
R.W. Brandt . 
--- Advertisement .---

BLACKHAWK specializes in custom 
Bandpass and SSB crystal filters. 
We have probably supplied filters simi
lar to your requirement in the past 13 
years. Samples to your specifications 
in 4 weeks are routine at BLACK
HAWK. 

BLAKE ELECTRONICS,INC., Muskego, Wise., 53150, Tel: 
414-422-0040; Sis. Mgr: J.A. Blake 

--- Advertisement --

~h!-:e Electr'Jnics is ~ desiener '. ~nd 
manufacturer of Special Purpose' Elec
tronic Controls and Monitoring Sys
tems. BEl will develop a high quality 
electronic system for your product or . 
process. Quantities of 1 to 100,000 at 
OEM prices. 

BLAND CO., Prec. Threaded Prods. Div., 95 Granby St., 
Bloomfield, Conn., 06002, Tel: 203-242-0755; Sis. Mgr:. 
J. Uvingston . 

BLH ELCTRNS., INC., SUb. Baldwin lima Hamilton Corp., 
42 Fourth Ave., Waltham, Mass., 02154, .Tel: 
617-894-6700, TWX: 710-324-0683; Sis. Mgr: R.A. 
Welch 

BliCKMAN, S., INC., 201 Gregory Ave., Weehawken, N.J., 
07087, Tel: 201-UN-3-0800; S/.S. Mgr: T.B. Lanahan 

BLILEY ELECTRIC, 2545 W. Grandview Blvd., Erie, Pa., 
,18512, Tel: 814-838-3571, TWX: 5111-696-6886; SIs. Mgr: 
G.E. Wright _._ • ._._ ••••• ;.__._. ____ Pgs.1367-1372,2733 
Cal L.A., Elsner-Rambo, 2526 Hyperion 213-664-2928 
Fia Melbourne, Hanson Assocs., Box 26 

, 305-727-7.474 
III Hinsdale, HiII·Gray, 2 Salt Creek La. . 

312-325-4810 
Iowa Cedar Rapids, J. Vrbik, 3-50th St, N.E. 

. 319-377-8244 
MassChestnut Hill, P. Sturgeon, 1330 Boylston 

617·734-7710 
NY Bulfalo, R. Mitscher, 496 E!licott $q .. Bldg. . 

. 716-854-2517 
NY Elmont, F. Schmitt, 311 Meacham 516-437-8150 
Ohio Columbus, McFadden SiS., 150 E. Broad 

216-221-3363 
Ore Portland, C.K. Shanks, Box 25375 503-292-5656 
Pa Pittsburgh, R.E. Timner, 486 Broadmoor 

412-561-4687 
Tex Grand Prairie, Howell Sis., Box 747 214-262-5153 
EXP: N.Y., Roslyn, Telesco Int'l., 1044 Northern 

. 516-484-4920 
For: Can, Winnipeg, Man., Smith-Palerson; 1550 Erin 

.' 204-774-1855 
SPECIAL REPRESENTATIVES FOR ULTRASONIC 

DELAY LINES: 
Md Laurel, J. J. Wild, Inc., 380Maln St. 301-776-7670 
MassNeedham, J. J. Wild, 570 Hillside Ave. 

617-444-2366 
NJ Mountainside, J. J. Wild, Box 1217 201·854-3272 
NY Hastings on Hudson. J. J. Wild, Box 266. 

914-963-3803 

See Page 957 for TRADE NAME DIRECTORY 

NY Jericho, J. J. Wild, 400 Jericho Tpke. 
516·935-6600 

Pa Southampton, J. J. Wild, 80 Second St. Pike 
215-357-6645 

EXP: Conn., Stamford, Dage Corp., 757 Main 
203·324-3123 

BLISS ELCTRN. CORP., Box 366, Sussex, N.J., 07461, 
Tel: 201-875·3800; Sis. Mgr: F. Colonna 

, BLOC-LITE, See LVC Inds. Inc. 
BLOCKSOM & CO., Box 300, Michigan City. Ind., 46360, 

Tel: 219-TR-4-3231, TWX: 810-296·3982; Sis. Mgr: 
C.F. Westman . 

BLONDER-TONGUE LABS., INC., One .Jake Brown Rd., 
Old Bridge, N.J., 08857, Tel: 201-679-4010; Dir. of 
Mktg: I.S. Blonder 

BLU·RAY INC .• 2923 Westbrook Rd., Essex. Conn .. 06426 
BLUDWORTH MARINE DIV., States Elctrns. Corp .• 10 

Adams St., Linden, N.J., 07036, Tel: 201-925-8650; Sis. 
Mgr: A. Stiansen 

BLUE M ENGRG. CO., Div. Blue M Electric Co., 138th & 
Chatham St., Blue Island, iii., 60406, Tel: 312-385-9000, 
TWX: 9111-689-3398; Sis. Mgr: A. Lazzara ........ Pg. 389 
Ariz Scottsdale, 7244 E. Indian School Rd. 

. 602-947-7026 
Cal EI Monte, 9650 Telstar Ave. 213-442-6672 
Cal Los\Altos, 4898 EI Camino Real 415-969-9384 
Conn Milford. 1340 Boston Post Rd. 203·878·5937 
Ga Atlanla, 2989 N. Fulton Dr., N.E. 404·237-7644 
Mass Framingham, 51 New York Ave. 617-235-8320 
Mich Oak Park, 21590 Greenfield Rd. 313-399-4660 
NY New Rochelle, 271 North Ave. 914'632-1465 
Ohio Cincinnati, 1821 Summit Rd. 513·821-6278 
Pa Ardmore, 219 E. Lancaster 215-649·1448 
Tex Garland. 2301 Forest La. 214-272-2509 
WashSeattle, 1836 Wesl'ake Ave., N. 206-282-0606 

BLUM, JULIUS & CO., INC., Box 292. Carlstadl, N.J., 
07072, Tel: 201-438-4600, TWX: 710-989-0112 . . 

BODINE ELEC. CO., 2542 W. Bradley Pi., Chicago, iii., 
60618, Tel: 312-478-3515; Sis. Mgr: H.M. Fulmer 

Pg_ 1581 
Cal Los Angeles, C.E. Mello, 406 S. Main St. 

213-626-9159 
Cal San' Francisco. J. F. Cady, 1485 Bayshore Blvd. 

415-467-8656 
MassBedford, F. Olson & Son, 30 Shawsheen Ave. 

. 617-275-7644 
'.1i~h GrQ~~" "". '1i11er J1. '1m,,,, Box 36 313-~86-0900 
Minn Minneapolis. E. R. Kaye, 1840 Major Dr. 

. 612-588-2821 
NY Buffalo, .S.E. Shea & H.H. Cardozo, 3871 Harlem 

Rd. 716-834-3377 
NY· .New York, D. V. Mayorga, 55 W. 42nd St. 

212·565-2841 
NY Rochester, J. F. Serr. 3700 East Ave. 

716-586·6226 
NY E Syracuse. R. H. Nichols, 6666 Old Collarner 

Rd. 315-437-2813 
Ohio Chagrin Falls, D.E. DeWolf, 17877 Lost Trail Dr. 

216-543·1591 
Ore Portland, Donal Co., Box 19013 503·246-3131 
Tex Dallas, General Power Equip. Co., 6770 Twin Hills 

214-368·4655 
Tex Houslon, General Power·.Equip. Co., 4507 San 

Jacinto 713-524·1895 
Va Lynchburg, Electro Mechanical Handling, Inc., 450' 

Oakley Ave. 703-847-6611 
EXP: N.Y., New York, Export Dept.-BOdine, 55 W. 42nd 

St. 212-239-8540 
BODNAR PRODS. CORP., 30 Grove Ave., New Rochelle, 

N.Y., 10801, Tel: 914-636-4664; Pres: J. Hebron ' 
BOEHME, H.O., INC., 45 S. Service Rd., Plainview, N.Y., 

11803. Tel: '516-293-6800; Sis. Mgr: R.Reinhardt" 
BOGEN DIV.; Lear Siegler, Inc., P.O. Box 500, Paramus, 

N.J., 07652; Tel: 201-343-5700, TWX: 201-488-8109; 
Pres: J.T. Morgan 

BOGUE ELEC. MFG. CO .• 52 Iowa St., Paterson, N.J., 
07509. Tel: 201-525-2200; Sis. Mgr: T.C, Spancer . 

BOLT BERANEK & NEWMAN, Data Equipment Div., 
1762 McGaw Ave., Santa Ana, Calif.; 92705, Tel: 
714-546-5300; Sls_ Mgr: S.H. Zuck .... _ .. ·; .............. Pg. 587 
Ala Huntsville, W.A. Brown Instrs., 1314 Buford 

. 205-539-6884 
'Ariz Phoenix, Moxon Elctms., 15 N. 40th 602-273-7363 
Cal Los Angeles, Moxon Elctrns., 2311 Pontius 

213-272-9311 
Cal San Diego. Moxon Elctrns., 2054 Garnet 

714·274-6595 
Cal Sunnyvale. Moxon Elctms., 1259 Birchwood 

408-734-4352 
Colo Denver, F. Gates Co., 700 E. Louisiana 

303-722-4674 
ConnW. Hartford, Instr. Dynamics, 345 Main 

203-233-5503 
Fla Ft. Lauderdale, W. Brown Inslrs., 961 N.W. 53rd 

305·564-6000 

Fla Orlando, W. Brown Instrs., 222 Weber 
904-243-6424 

Ga Tucker, W. Brown Inslrs., 1682 Weymoulh 
404-939-1674 

III Chicago, K.W. Meyers, 7256 W. Touhy 
312-774-6440 

Ind Indpls., K. Meyers Co., 3512 Rockville 
317-243-6681 

Md Silver Spring, Gawler-Knoop Co., 10 Old Posl 
Office Rd. 301-589-4408 

MassWakefield, Instr. Dynamics, Lakeside Off. Pk., #7 
617-245-5100 

Mich Farmington, Carter, McCormic & Peirce, 23995 
Frwy. Pk. 313-477-7700 

Minn Mpls., K. Meyers Co., 4725 Excelsior 
612-920-7080 

NJ . Roseland, Gawler-Knoop Co., 14 Beaufort 
201-226-4545 

NM Albuquerque, F. Gates Co., 2631 Texas 
505-298-1875 

NY Syracuse, Labtronics, Inc., 130 Pickard Bldg. 
315-454-9314 

Ohio Cleveland, Carter, McCormic & Peirce, 21380 
Lorain Rd. 216.-333-5650 

Ohio Dayton, Carter. McCormic & Peirce, 5423 
Webster 513-278-5873 

NC Winston-Salem, W. Brown Instrs., 1108 Burke 
919-725-5384 

Tex Houston, Scientific SiS., 6400 Westpark 
713-781-2711 

Tex Richardson, Scientific SiS., 777 S. Central Expwy. 
214-231-6541 

Utah Salt Lake City, Scienlific SiS., 455 E. 4th South 
801-359-1101 

WashSeattle, Arva, Inc., 1320 Prospect 206-622-0177 
BOMAC ELCTRNS., INC., 18755 Napa St., Northridge, 

Cal., 91324, Tel: 213-886-2161; Sis. Mgr: R.B. 
McKnight 

BOWMAR/ALI,IN!;:., SUb. Bowmar Instr. Corp., 531 Main 
St., Acton, Mass., 01720, Tel: 617-263-7756, TWX: 
710-347-1441; Sis. Mgr: J:R. Mahoney 

BOOKER & WALLESTAD, 1324 S. 5th St., Hopkins, Minn., 
55343, Tel: 612-935-8871; Sis. Mgr: E. Ostergard 

(Refer to Thermotech Coil Forms & Components Div. for 
sales representatives.) 

BOONTON ELCTRNS., Rte. 287 & SmHh, Parsippany, 
N.J., 07054, Tel: 201-887-5110, TWX: 710-966-8241; 
~.~~!:. ~_~=!": F. S!~'Je!!s ................................ P~~. 4~':42~ 
. Ala Huntsville, J. Highsmith, 3322 S. Memorial 

205-881-3294 
Ariz Phoenix. Hytronic Meas., 1017 N. 3rd 

602-253-61 04 
Cal N. Hollywood, O'Halioran, 10700 Ventura 

213-877-0173 
Cal Palo Allo, O'Halioran, 3921 E. Bayshore 

415-326-1493 
Cal San Diego, O'Halioran, 3760 Midway 

714-224-2824 
Colo Denver, Hytronic Meas., 4940 E. 39th 

303-388-4081 
Conn Hamden, Scientific Devices, 2315 Whitney 

203-248·9361 
Fla Orlando, J. Highsmith, 2543 Ind'i. Blvd. 

305-293-5202 
III Chicago. K. Meyers, 7256 W. Touhy 

312-774-6440 
Ind Indpls., K,W. Meyers, 3512 Rockville 

317-243-6681 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third 

319-366-1591 
Kans Prairie Vlg., Engrg. Svcs .• 7924 A State line 

913-649-4000 
Md Silver Spg., Sel-Tronics, 721 Ellsworth 

. 301-589-3391 
MassWakefield, Scientific Devices - N.E., 591 North 

Ave. 617-246-0920 
Mich Ypsilante, Micro SiS., 650 Greenlawn 

313-482-1229 
M.inn Mpls .• K,W. Meyers, 4725 Excelsior 612-920-7080 
Mo St. Louis, Engrg. Svcs., 6717 Vernon 

314-726-2233 
NJ Englewood, Scientific Devices, 95 Cedar 

201-871-3916 
NM Albuquerque, Hytronic Meas., 205 San Pablo 

505-268-3941 
NY Hyde Pk., Scientific Devices, 158 S. Albany Post 

914-229-5655 
NY Syracuse, Scienlific Devices, 5858 E. Molloy 

315-457-7420-
NC ·Charlotte, J.L. Highsmith, 3733 Monroe 

704-333-7743 
Ohio cieveland, Micro Sis .• 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy La. 

513-298-3033 
Pa Melrose Pk., Meyers, 613 W. Cheltenham 

215-224-1663 
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Tex Dallas, Alrep Elctms., 6300 N. Central 
214-363-5291 

Utah Salt Lake Cy., Hytronic Meas., 2022 S. Main 
:.. _ . . 801-466-4924 

Va Richmond, J.L. Higtismlth, 5003 Brook 
703-266-2060 

WashBelievue, Scientific Devices,854 106th . 
206-454-0901 

Wisc Milwaukee, K.W. Meyers, 4359 S. Howell 
414-482-1313 

EXP: N.J., Parsippany, Boonton Elctrns. Corp., Ate. 
287, at Smith Rd. 210-887-5110 

For: Can., Montreal, Que., Canadian-Marconi Co., 
2442 Trenton Ave. 514-738-9441 

BOONTON. ELECTRONICS CORP., Automation Procla .. 
Dlv., 1279 II.S. Ate. 46, Parsippany, N.J., 07054, Tel: 
201-335-9550, TWX: 7100988-8241; SI .. Mgr: R.W. Sierk 

. Pg.423 
Ala Huntsville, J. Highsmith, 3322 S. Memorial Pkwy. 

205-881-3294 
Ariz Phoenix, Hytronic Meas .• 1017 N. 3rd Sl 

602-253-8104 
Cal N. Hollywood, O'Halioran Assocs., 10700 Ventura 

Blvd. 213-877-0173 
Cal Palo Alto, O'Hallorlln Assocs., 3921 E. Bayshore 

415-326-1493 
Cal San Diego, O'Halioran Assocs., 3760 Midway Dr. 

714-224-2824 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

303-388-4081 
fla Orlando, J. Highsmith, Box 7835 305-293-5202 
III Chicago, K; Meyers, 7256 W. Touhy Ave. 

312-774-8440 
Ind Indianapolis, K. Meyers, 3512 Rockville Rd. 

317-243-6681 
Iowa Cedar. Rapids, Engrg Svc., 1026 3rd AVe. S.E. 

319-368-1591 
Kans Prairie Vlg., Engrg. Svc., 7924-Jl, State Line 

913-649-4000 
~.j , Silver Spg., Sel-Tronics, Box' 192 301-589;6554 
~ .. ~. Burlington, A.J. Sicles Assocs., 12 Cambridge St. 

617-272-7285 
Mich Ypsilanti, Micro Sis., 650 Greenlawn Ave. 

313-482-1229 
Minn Minneapolis, .K. Meyers, 4725 Excelsior Blvd. 

612-920-7080 
Mo St. Louis, Engrg. Svc., 6717 Vernon Ave. 

314-726-2233 
NJ Parsippany, Boonton Elctrns., U:S. Rte. 46 

201-335-9550 
NM Albuquerque, Hytronics Meas., 205 San Pablo, 

S.E. 505-268-3941 
NY Elmont, Crane & Egert, 146 Meacham Ave. 

. ., 516-488-2100 
NY Syracuse, Scien. Devices, 140 Pickard Bldg. 

315-455-5696 
NC Charlotte, J. Highsmith, Box 9367 704-333-7743 
Ohio Dayton, Micro SiS., 1250 W. Dorothy La. 

513-298-3033 
Pa Melrose Park, A. Meyers Assocs., 613 W, 

Cheltenham 215-224-1663 
Tex Dallas, Airep Elctms., 6300 N. Central Expwy. 

214-363-5291 
Utah Salt Lake City, Hytronic Meas., 20.22 S. Main 51., 

, 801-466-4924 
Va Richmond, J. Highsmith, 2604-0 Buford Rd. 

.. 703-272-5888 
WashBelievue, Scientific Devices-Northwest, 854 l06th 

Ave., N.E. 206-454-0900 
BOONTON MOLDING CO., INC., 300 Myrtle Ave .. 

Boonton, N.J., 07005,' Tel: 201-334-4400, TWX: 
201-334-6366; Sis. Mgr: K.A. Broo 

BORDEN CHEMICAL CO., KrylonDepl., Ford & 
Washington, Box 390, Norristown, Pa., 19401, nil: 
215-279-1950; Gen'l. Mgr: J:J, McAnally 

BORDEN CHEM., Div. Borden, Inc., 350 Madison Ave., 
New York, N.Y., 10017, Tel: 212-573-4000, TWX: 
212-867-6270; Pres: H.C. WechSler 

BORG-WARNER. CONTROLS, 3300 S. Halladay St., 
Santa Ana, Cal., 92702, Tel: 714-545-5585; Mktg. Mgr: 
A.L. Calvin 

BORG-WARNER THERMOELECTRICS, Depl. 
Borg-Wamer. Wolf & Algonquin Rds., Des Plaines, III., 
60018, Tel: 312-827-3131; Sis. Mgr: R.w. Meyer 

BOSE CORP., 1 Strathmore Rd., Natick, Mass., 01760, Tel: 
617:655-5560; Sis. Mgr: R.L Komack 

BOSSERT MFG. CORP., 1030 Oswego SI., Utica, N.Y., 
13503, Tel: 315-797-1600; Sis. Mgr: D.A. Samson 

BOSTITCH, Div. of Textron, Inc., Briggs Dr., E. Greenwich, 
R.I., 02818, Tel: 401-TU-4-2500; Gen'l. Sis. Mgr: E.F. 
Pogor 

BOSTON DIGITAL CORP., 21 Main 51., Ashland, Mass., 
01721, Tel: 617-881-1600; Sis. Mgr: A. Aykanlan 

BOSTON INSULATED WIRE & CABLE CO., 65 Bay SI., 
Dorchester, Mass., 02125, Tel: 617-265-2104, TWX: 

··94-540; Sis. Mgr: W. Neumeyer 

BOURNS,INC;,lnstr. DIv" 6135 MagnQlia; Riverside, Calif., 
92506, Tel: 714-884-1700, TWX: 910-332-6103; Sis. 
Dii': A. Spltsnaugle 

BOURNS,INC., Trimpot Prpds. Div., 1200 Columbia Ave., 
Riverside, Gal., 92507, Tel:· 714-884-1700, TWX: 
714-882-9582; V,P. Mktg: A.C. McColloch 

BOURNS PACIFIC MAGNETIC CORP., Div. Boums, Inc., 
Box 1398, Romoland, Calif., 92380, Tel: 714-857-5195, 
TWX; 910-332-1252 M. Caplan 

BOURNS SECURITY SYS., 681 Old Willetts Path, 
Smithtown, N.Y., 11787; Tel: 516-234-0460, TWX: 
510-227-8558; N.S.M: T.B. Rieger 

BOW SOLDER PRODUCTS, 25 Amsterdam St., Newark, 
N.J.,.07105, Tel: 201-621-8996; Sis. Mgr: S. Turkus 

--- Advertise~ent ---. 
·Manufacturers of:· QPL approved 
rosin core solders; acid core and solid 
wire solders; extruded bar solders; fus
ible alloys in wire lind ribbon form; 
QPL approved rosin fluxes; acid and 
organic fluxes; flux: thinners and 
removers; speciality retail packages. 

BOWERS ELCTRN. LABS.; 3128 Marion Ave., Evansville, 
Ind., 47712, Tel: 812-985-2687 

BOWMAR INSTR. ~RP., 8000 Bluffton Rcl., Ft. Wayne, 
Incl., 46809, Tel: 21g.747-3121, TWX: 810-332-1510; SIB. 
Mgr: J.R. Blakeslee _ ............ Pg .. 1312,1313,1442,1582 
Ariz Paradise Valley, Bowman Instr., 5922 E. Cheny 

Rd. . 602-949·0909 
Cal Burbank, Bowmar Instr. Corp ... 3407W. Olive SI. 

213-843-4545 
Cal ,Palo Alto, Testoo, Inc., 941 Charleston Rd" #2 

, 415-326-5320 
Ga Stockbridge. Bowmar Instr., Box 508 

404-474-1330 
Mass Midway, Gallager SiS., 135 Main St. 617-533-7292 
Mo 51. Charles, Bowman Instrs., 2 Oak Forest, Rte. 4 

314-447-5980 
NJ Fairfield, Electra-Mec: AssocS" 345 Caplin Dr. 

201-227-0585 
NJ Matawan, Bowmar Instr. Corp" 13 Incline PI. . 

201-526-0400 
NY Clinton, Garret Air Supply, Lincoln Dr. . 

315-735-8341 
NY Smithtown, Electra-MecAssocs., 83 Landing Ave. 

516-724-5979 
Tex Fort Worth, W.P. Fralia; Box 12625 817-738-2002 
WashSeattie, Testco,lric., Boeing Fld., Admin. Bldg. 

206-762-8220 
For: Can., Ottawa, Onl., Bowmar, 1257 Algoma Rd. 

613-746-3100 
BOWMAR/TIC, INC., 850 Lawrance Dr., Newbury Park, 

Cain., 91320, Tel: 805-498-2161, TWX: 910-336-1265; 
V.P. Mktg: H.W. Bauer \ 

BOZAK, A.T. MFG. CO., Box 1166, Darien, Conn., 06620, 
Tel: 203-838-8521 

BRADLEY INDS., Div. Richarson-Merrell, 11040 King St., 
Franklin Park, III., 60131, Tel: 312-455-3500, TWX: 
910-227-3163; Sis. Mgr: O.K. Takacs 

BRADLEY SEMICONDUCTOR CORP., 275 Welton 51., 
New Haven, Conn., 06506, Tel: 203-787-7181; Pres: 
C.D. Bradley 

BRADOHM,INC., 65 South Ave., Salamanca, N.Y., 14779, 
Tel: 716-945-2340; Sis. Mgr: R.H. Muntz 

BRADY, W.H. CO,~ 710, W. Glendale Ave., Milwaukee, 
Wisc., 53201, Tel: 414-332-8100, TWX: 910-262-3151; 
Sis. Mgr: A.L. Blasko 

BRAM METALLURGICAL-CHEM., 245 W. Chelten Ave., 
Phila., Pa., 19144, Tel: 215-GE-8-4900; Sis. Mgr: HH. 
Bram 

BRAMCO CONTROLS, DI".Leclex, College a·South 
. St .. , Piqua, Ohio, 45356, Tel: 513-773-8271; .SI.; Mgr: 
D.H. Karstens ............................................ Pg ... 1406,1523 
Cal Palo Alto, O'Donnell Assocs., 1955B EI Camino 

Real 415-327-9260 
Cal Torrance, O'Donnell Assocs., 18053,Crenshaw 

Blvd. 213-323-9243 
. Fla Clearwater, W.B. Wimberly Co., 532 S. Ft. 

HarrisOn Ave. 813-446-7072 . 
Fla Orlando, W.B. Wimberly Co;; 500 S. Osceola SI. 

305-425-3083 
III laGrange, Biethaus Sis" Inc., 1013 East 31 st SI. 

312-354-5100 
MassLexington, K.C. Stevens & Co'.,.lnc.,. Box 24 

617-862-1812 
Mich Lathrup Village, R,C. Nordstrom & Co., Box 32: . 

. 313-444-4417 
Minn Minnetonka, T. H.Ayre Assoc., 5509 Eden Praria 

Rd. . . 612-935-2191 
Mo Kansas City, Automatic Gen'l. Elctrn. SiS., Inc.; 

6550-E Troost Ave. 816-333-8206 
NY Liverpool, L.P, Gamer & Assocs., Box 56 I 

315-852-7911 
NY Oceanside, Bittan AssoCs., 400 Merrfield Ave. 

516-678-6222 
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NC ' Raleigh, A.B. Andrews & Co., 333 Fayetteville SI. 
919-833-5565 

: Ohio Dayton, QyneiCo., Box 7, Centerville Br. 
. 513434-8467 

Pa 'Philadelphia, V.S. Malta, Box 4007 215-836-5122 
Pa Pittsburgh,R:F. Clark Co., Inc., 10517 Lindberg 

Ave. ,. 412-242-9500 
Tex Dallas,Eloom Co .. Box 20313' 214-352,5006 

BRAND DIELECTRICS, INC., Route 203, N. Windham, 
Conn., 06256, Tel,: 203-423-6321; Sis. Mgr: P.B. HarVey 

BRAND-REX CO:, Box 498; WillimantiC, Conn., 06226; Tel: 
203-423.-7771, :rwX:710-440-2247; V.P. Mktg: :J.P. 
O'Cooner ..." 

BRANDYWINE FIBRE PRODS .. CO., 1501 Popular l\ll., 
Wilmington; Del., 19805, Tel: 302-0L-4-2431; Sis. Mgr: 

'. ·M.A. Stokes . . 
BRANSON CORP., Box W, Denville: N.J., 07834, Tel: 

201-825~0600, TWX: 710-9a7-8466; Sis. Mgr: C.G. 
Braun. , 

BRANSON INSTRUM·ENTS CO., 16 Progress Dr., 
Starrolord, Conn., 06904, Tel: 203-324-6721, TWX: 

. 710-474-0893; Sis, Mgr:i(.P.,Hayes ... .. 
BRANSON SONIC POWER, Sub. Smith Kline & prench, 

Eagle Rd., Commerce Pk., Danbury, Conn, 06610, Tel:' 
203-744-0760; Sis. Mgr: B. Tyrreli·. 

BRAUN, H., TOOL & INinA. CO., 140 Fifth Ave., 
Hawthorne, N.J., 07506, Tel: 201-427-1773; Sis: Mgr: 
A.C. Boderck ....' .. . 

BRELONIX, .INC., ,106 Norltl ,36th. ,St, Seattle, Wash, 
. 98103, Tel: 206-ME-3-1964; Sis. Mgr: H.w .. Blake 
BREVEL PRODS. CORP" Broad &.16Ih.St,:Carlstadt, 

N.J.,. 07072, Tel: 201-933-0220; Sis. Mgr: R. parker
BREW RICHARD 0, & CO.; INC., 90 Airport Rd., Concord, 

N.H"03301, Tel: 603-225-6605; Sis. Mgr: S, DreSsier 
BRIDGES FRANK ASSOCS., INC., 619 Hollywood Ave., 

Cherry Hill, N.J., 08034, Tel: 609,663-7676 
BRIGHT STAR INDS" INC., 600 Getty Ave., Clifton, N.J., 

07015, Tel: 201-772-3200; SI.s.Mgr: P,P.Barnthouse 
BRINKMANN' INST~S:, INC., ·Cantiague Rd., Westbury, 

, N.Y., .11590, .Tel: 51.6,334-7500, TWJ(: 222-8254; Sis. 
Mgr: J. Brown .... . .. 

BRISTOL DIV, American Chain & Cable, Waterbury, Conn, 
06720, Tel': 203-756-4451; Sis. Mgr: H:F: Mengel 

. BRITEC LTD.;'17 Charing Cross·Rd., 'LondO!), W.C.2, 
England, Tal: 01-930-3070'; Sis: Mgr: J.J .. Lioimef 

BRITISH INSULATED CALLENDER'S CABLES,. LTD., 21 
~Ioomsbury 51., London WCl B 3QN,. Eng., Tel: 
01-637-1300; Exec. Dir: A.E. Wemly. 

BRK ELCTRNS,; 525 Rathbone Ave., Aurora; III., 60538, 
Tel: 312,1192-8751; Sls'.Mgr: W. Ogden 

BROADVIEW, INDS.. CORP.,., 55 Broadfield Rd., 
Hempstead:N,Y., 115S0, Tel: 516,4,86-1996; Sis. Mgr: 
M.J, Woltcheck .. . ' 

BRON,SHOE.CO., 1313 Alum Creek Dr., Columbus, Ohio;' 
43209, Tel: 614-~53~7!l96 . . 

BROOKFIELD ENGRG. LABS., INC., 240 Cushing' St., 
Stoughton, Mass., 02072,Tel: 617-344,4310; Sis. Mgr: 
L.A. Di Corpo ..' ... 

BROOKFIELD WIRE CO". INC.,. Box 2411,., Brookfield, 
Mass., 01506, Tal: 617-867-8474, TWX: 617-811.7-8534; 

, Sis. Mgr:J.L., Harrington . . . .'.' 
BRqOKS INSTR DIV."Emerson EI.ec. Co.; Hatfl~d,Pa., 

19440, Tel: 215-368-2000; Sis .. Mgr: A. Edsall 
BROOKS & PERKINS, INC" Advanced StruCtures Div:, 

12633 ·lnksierRd.,LlVOriia, Mich., 48151, Tel: 
313-522-2000, TWX: 313-222-5669; SI$. Mgr:· G, 
Cleiano ' , 

BROOKS .RESCH. & MFG.; INC:,' 5612 Brighton Terr., 
Kansas City, Mo., 64130, Tel: 81.6-EM-3-8288 

BROWER LABORATORIES, INC., 241 Crescent 51., 
. WalthamiMass., 02154, Tel: 6,17-899-8515; Sis. Mgr: 

D. CBrlIpbell .. .,....., 

BROWN-BRIDGE MILLS, INC.,E Water 51" Troy, Ohio, 
45373, Tel: 513-335-0561 .. TWX: 810-456-2902; Sis. 
Mgr: J.P .. Wilt .. ,. 

BROWN MFG, CO., 2000 Dempster St., Evan$torr, III., 
60204, Tel: 312-869~.800; Pres: J. Neuman . . 

BROWNING LABS., Box 310, Laconia, N.H., 03246, Tel: 
603-524-5454; Sis: Mgr: D.C. Crutcher . 

BRULIN &. CO., 292\1, Martin!lale Ave., Indianapolis, Ind., 
46205, :1'el: 31.1-923,3211;$IS. Mg'r: F..,Montovani . 

BRUNO-NEW YORK INDS: CORP., 636 Eleventh Ave., 
Nevi York, N,Y., 10036, Tel: ?12-582-421,0 .... ., 

BRUNSWICK INSTI1S., P.O .. .I:!ox 813. Ne~ BrunsYiick, 
N.J"p8903, Tel: 201:247-51119; Sis. Mgr: E.J. Horodner 

BRUSH BERYLLIUM CO., 178~6 51. Clair Ave., Cleveland, 
Ohio, 44110, ·Tel;' 216-486-4200'; Mgr.' Market 
Research: A.H, Ro~k, V.P, Sis: H.G. Piper 

, BRUSHINSTRS. DIV.,See Gould; lric. 
. BRYANT COMPUTER PRODS., Div. Ex-Cell-O Corp., 850 

Ledd Rd.", Walled.· La,ke, Mich., 48088, Tel: 
313-624-4571, TWX: 810-232-1550; Sis. Mgr: A. 
Booher .'. ,. ..' 

BTU ENGRG. CORP.,179 Bear HiII.Rd.,Waltham,Mass., 
02154, Tel: 617-894-6050; Pres: J.H. Beck 

'eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY .sue - SUR 
BUCHANAN ELEC. PRODS., Sub. 'Amerace Esna, 1065 
Floral Ave., Union, N.J., 07083, Tel: 201-28H200; Sis. 
Mgr: P. Vance ••••••••• _ .......... _ ..................... Pgs. 2598,2599 
(Terminal Blocks) 
Ala Birmingham, J.E. Heusser, 620 Sundals 

205-836·3896 
Ariz Scottsdale, N.F. Ross, Box 187 602-945-7262 
Cal Concord, P.W. Jasin Co., 3506 Skylark 

'. 415-686·0905 . 
Cal' La Mirada, H. Van Ysseldyk, 16261 Phoebe 

, 213-921·7953 
Colo Denver, P. A., 1645 Wazee 303-534·6798' 
Conn W. Hartford, L. Bell, Box 142 203-236-0395 
Fla Jacksonville, Belcher, 8751 Atlantic 904·724-7811 
Fla Miami, Belcher & Assoc., Box 7567 305-371-1700 
Fla St. Petersburg, Belcher, 1900 1st 813·862-7575 
Fla Winter Pk., Belcher & Assocs:, Box 607 

305-671-4841 
Ga Atlanta, Belcher & Asspcs., 34 Peachtree 

404-525-4221 
Haw Honolulu, W.E. Niven Specialty Prods., 956 

Kawaiahao St. 808·531-0596 
III Glen Ellyn, Andersen Elec. Sis., 799 Roosevelt 

Rd. 312'469-7805 
III Wheaton, Andersen Elec. Sis., 1106 S. Gablas. 

312·688-5056 
Ind Indpls., W.E. Jobes, 1010 East 86th 317-846·0390 
Iowa Cedar Rapids, Bertsch·Hunter Elec., 277 Sussex 

319-377-6700 
Ky Louisville, Fultz & Co., 1038 E. Main 

502·583·9411 
Ky Louisville, A. Pickens Co., 130 N. Spring 

502-583-3636 
La Baton Rouge, Strickland, 440 N. Foster 

504-926-8188 
La Shreveport, Strickland Assoc., Box 5081 

318-861-6834 
Md Pikesville, A.D. Wilson, Box 5733' 301-SA-7-1424 
Mass Framingham, H. Standish, 3 Wilson Dr. 

. 617-879-1220 
Mich' Flint, Linder Assoc., 1821 Shamrock 

313-789-1275 
Mich Jenison, Linder Assoc., Box 112, 620 Edgeworth 

616-457-9612 
Mich LanSing, Linder, 1306 Ravenswood 517-489-0292 
Mich Southfield, Linder, 24454 Telegraph 313-353-4334 
Minn Mpls., Lee-Noonan Co., 4575 W. 77th 

ui.2~9~O-7~51 

Miss Jackson, Strickland, 2252 Wild Valley 
601-366-6195 

Mo Kirkwood, Martin Elec., 136 W. Adams 
314-966-8659 

Mo Raytown, Arehart-Barnes Sis., Box 9443 
. 816-356-3488 

Neb Lincoln, E. Taber & Sons, 3240 S. 31 st 
402·423-4420 

NJ Berkeley Hgts., 37 Shadow La. . 201·464-0334 
NJ Ft. Lee, McKay-Burgoyne Elec. Sis., i 567 

Palisade 201-461-7266 
NJ Morristown, W.J. Waldron, 15 Pond Hill 

. 201-538-5607 
NM Albuquerque, T. Deskin, 116 Lomas 505-242-3581 
NY Buffalo, A.C. Schultz Co., Box 2661 716-839-1010 
NC Matthews, C.C. Niedringhaus, 2008 Reverdy 

704-847·9288 
Ohio Cleveland, Richardson-Champ, 3691 Lee 

216-991-2885 
Ohio Cleveland, V. O'Neill, 1090 Homeland . 

216-331-4273 
Okla Moore: J. Morton & Assocs., 200 S. Classen 

405-794-2157 
Ore Portland, M. Gerrard, 522 M.W. 23 Ave. 

. 503-224.Q864 
Pa Pittsburgh, M.F. Smith & Assocs., 2015 Swallow 

Hill Rd. 412-276-5363 
Pa Oreland, W. Cusick Elec. SiS., 1240 Penn. 

215-885-3633 
Tenn Memphis, H. Beard, 2160 York Ave. 

901-274-1744 
Tex Dallas, J.E. Morton, 10015 Vistadale Dr. 

. 214-341-1414 
Tex Houston, Mciver & Slavin Co., 6201 Wash. Ave. 

. 713-861'-3888 
Utah Salt Lake City, B.E. Blomquist, 328 W. 2nd S. 

801-363-3838 
Va Bon Air, J. Thrower Co., Box 2971 703-272-3660 
Wash$eattle, Tal AgenCies, Inc., 1043 6th 

206-624-3355 
Wisc Milwaukee, Andersen Elec. SiS., 4858 N. Idlewild' 

Ave. 414-332-2948 
(Crimping Tools) 
Cal Inglewood, W. Green, 4533F W. Imperial 

213-674-8722 
III Chicago, H. Dale, 600 W. Jackson Blvd. 

312-332-0080 
NJ Union, R. Leggott, 1065 Floral Ave. 201-289-8200 

See Page 957 for TRADE NAME DIRECTORY 

BUCK ENGRG. CO., Box 686, Farmingdale, N.J., 07727, 
Tel: 201-681-6200; Mktg. Mgr: C.V. Dowds 

BUCKBEE-MEARS CO., 245 E. 6th St., St. Paul, Minn., 
5510t, Tel: 612-227-6371; Adv. Mgr: C.M. Lund 

BUCKEYE BOBBIN DIV., Precision Paper Tube Co., 761 
Sharon Dr., Westlake, Ohio, 44145, Tel: 216-871-9020 
A. Johnson 

BUCKEYE STAMPING CO., 555 Marion Rd .. Columbus, 
Ohio, 43207, Tel: 614-443-9458; Sis. Mgr: R.E. 
Osborne 

BUD RADIO, INC., 4605 E. 355th St., Willoughby, Ohio, 
44094, Tel: 216-946-3200, TWX: 810-427-2604; Sis. 
Mgr: A,N. Haas 

BUOD CO., 2450 Hunting Park Ave., Philadelphia, Pa., 
19129, Tel: 215-225-9100 

BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif .. 92065, 
Tel: 714·789-0900; Sis. Mgr: M. Zentz 

BUFFALO FORGE CO., 490 Broadway, Buffalo, N.Y., 
14204, Tel: 716·847·5109, TWX: 710-522-1177; V.P. 
Sis: C.W. Lockhart 

t;lUHL OPTICAL CO., 1009 Beech Ave., Pittsburgh, Pa., 
15233,'Tel: 412-321-0076; Sis. Mgr: I.S. Stapsy 

BULLOCK MAGNETICS CORP., 2805 MetropOlitan Pl., 
Pomona, Calif., 91767, Tel: 714-593-3561; Mktg. Mgr: 
WW. Bullock 

BULOVA WATCH ELCTRNS, DIV. AMER. TIME PRODS., 
61-20 Woodside Ave., Woodside,. N.Y., 11377, Tel: 
212-33~000, TWX: 710-582-2637; Sis. Mgr: R. Ansell 

Pg9. 660,1366,1642 
Ariz Phoenix, Toward Engrng., Box 15268 

602-955-3193 
Cal Encino, Cardi.nal Assoc., 161-61 Ventura Blvd. 

213-788-4540 
Cal Menlo Pk., Straube Assocs., 483 Willow Rd. 

415-323-2476 
Colo Boulder, Straube Assoc., Box 1649 303-443-8600 
Fla Orlando, Perrott Assoc., 1607 Forsyth 

305-275-1132 
III Chicago, Comm. Engrs., 7106 N. Western 

312-761-0548 
Md Baltimore, J.R. Daniel, 1404 Bare Hills 

301-825-3330 
Mass Winchester, S.C. Hooker, 2 Winchester PI. 

617-729-5482 
Minn Mpls., T. Bell, 5705 21 st Ave. S. 619-729-4483 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698-4411 
Tex Rjciia(J~uil. C. 'i1.iC;i, i-ii~~ :::an:, ~ Trust 31~g. 

214-ADl-1322 
WashSeattle, J.J. Backer, 221 W. Galer 206-285-1300 
EXP: N.Y. City, N.Y., C. Tennant, 100 Park Ave. 

212-889-8530 
For: Can., Ottawa, Ont., Canadian Micronics, Box 6157 

613-235-1934 

BULOVA WATCH CO., FREQ. CONTROL PRODS., 
Elctrns. Dlv., 61-20 Woodside Ave., Woodside, N.Y., 
11377, Tel: 212-DE-5-6000, TWX: 710-582-2637; Sis. Mgr: 
W.J. Carnes ...... __ ................... __ .... Pgs. 1362-1365,1512 
Ariz Phoenix. Toward Engrg., Box 15268-Arcadla Sta. 

602-955-3193 
Cal Menlo Park, Straube, 483 Willow 415-323-2476 
Cal Woodland Hills, Interstate Mktg. Assoc., 22030 

Ventura Blvd. 213·883-7606 
Colo Boulder, Straube Assocs-Mountain States, Inc., 

Box 1649 303-443-8600 
Fla Orlando, Perrott Assocs., 1607 Forsyth . 

305-275-1132 
III Chicago, Comms Engrs., 7106 N. Western Ave. 

312-761-0548 
Iowa Cedar Rapids, J. R. Sis. Engrg., 3550 Cottage 

Grove Aile., S.E. 319-377-8211 
Md Baltimore, Callas Elctrns., Inc., 6409 Frederick 

Ave. 301-744-7711 
MassWinchester, S.C. Hooker, Inc., Box 352 

617-729-5482 
Minn Mpls., T. Bell Inc., 5705 21st 619-729-4483 
NJ Fairfield, Electra-Mac Assocs., 345 Kaplan 

201-227-0585 
NY Rochester, H.C. Johnson Agencies, Inc., 111 Mt. 

Hope Ave. 716-232-2688 
Ohio Akron, Augey Natalino Assocs., 209 Harmony 

Hills 216-253-8136 
Pa Philadelphia, Eastern Camps.; Inc., 1349 W. 

Cheltenham Ave. 215-927-6262 
Tex Dallas, Blackburn, 137 Walnut Hill Vig. 

. 214-351-9991 
WashSeattle, J.J. Backer Co., 221 W. Galer SI. 

206-285-1300 
EXP: N.Y., C. Tennant, 100 Park 212-889-8530 
For: Can, Ottawa, Ont., Canadian Micronics, Ltd., Box 

6157 613·235-1934 

BULOVA WATCH CO., SERVO PRODS. ElCTRNS. DIV., 
61-20 Woodside Ave., WoodSide, N.Y., 11377, Tel: 
212-33~OO, TWX: 710-582-2637; Sis. Mgr: J.H. Aoyd 

Pgs. 1865-1867 

Ariz Phoenix, Toward.Engrng., Box 15268 
602-955-3193 

Cal Hollywood, IFM.South, 3455 Cahuenga 
213-HO-9-1641 

Cal Menlo Park, Straube Assoc., 483 Willow 
. . 415-323-2476 

Colo Boulder, Straube Assocs., Box 1649 
. 303-443-8600 

Conn Guilford, R. Whitehead Jr., Box 345 203-453-3762 
Fla Orlando, Perrott Assocs., 1607 Forsyth -

305-275-1132 
III Chicago, Communications Engrs., 7106 N. 

Western 312-761-0548 
Md Baltimore, Callas Elctrns., 6409 Frederick 

301-744-7711 
• Minn Mpls., T. Bell, 5705 21st Ave. 619-729-4483 

NY Mamaroneck, Cane Tach., 555 E. Boston Post 
914-698-4411 

NY Syracuse, Rep. Tach., 2002 Teall 315-437-2845 
Pa Phila., Sencor, 2222 Glendale 215-342-0223 
Tex Dallas, Blackburn, 137 Walnut Hill Vig. 

214-351-9991 
EXP: N.Y. City, N.Y., C. Tennant, Sons. 100 Park Ave. 

212-889-8530 
For: Can, Ottawa, Ont., Can. Micronics, Box 6157 

613-235-1934 
BULOVA WATCH CO., Sys. & Instrs. Div., Green Acres 

. Rd., W., Valley Stream, N.Y., 11581, Tel: 
516-561-2600, TWX: 510-225-8409; Mgr. Mgr. 
Mktg/Sls: B.J. Kawecki 

BULOVA WATCH CO., TImer Lab., Bulova Pk., Flushing, 
N.Y., 11370, Tel: 212-DE-5-6000, TWX: 212-672-0344; 
Sis. Mgr: A. Craig 
--- Advertisement ----

Accutron Clocks and Cycle Timers, 
Programmers, movement accuracy 2 
sec/day, self-powered by I year, 1.3 
volt mini-battery. Black I dial, I" or 1-
7/8", 12 or 24 hour, White hands and 
numerals, hack mechanism. Also with 
calendar dates from 0 to 999 days and 
can have, contact closures from I per 
second to every 60 days and from 2 
months to 5 years. About 1-114" cube 
in size and weighs from 33 to 100 
grams. 

9U~IKER·R!\MO CORP., Eletrn. Sys. Dlv., 31717 LA 
Tienda .or., Westlake Village, Cal, 91361, Tel: 
213-889-2211, TWX: 910·494-1234; V.P. Mktg: F.J. 
Cunningham 

BUNTING MAGNETICS CO., 9245 Cherry St., Franklin 
Park, III., 60131, Tel: 312-455-7050; Sis. Mgr: Oale J. 
Thortsen 

BUREAU ENGRAVING,INC.,lnd'l. Div., 219 N. Second St., 
Minneapolis, Minn., 55401, Tel: 612-339-8001, TWX: 
910-576·2733; Sis. Mgr: M.A. Larson 

BURGESS BATTERY IGOULD INC., Foot of Exchange St., 
Freeport, III., 61032, Tel: 815-232-2161; V.P.-Dir. Mktg: 
F.M. Skeer 

BURGESS SWITCH CO., LTD., 777 Warden Ave., 
Scarbo(ough, Ont., Can., Tel: 416-751-8282; Sis. Mgr: 
R.A.S. Dick 

BURKE & JAMES, INC., 333 W. Lake St., Chicago, III., 
60606, Tel: 312-372-5422; Sis. Mgr: J. Benedict 

BURLING INSTR. CO., 21 River Rd., Box 298, Chatham, 
N.J., 07928, Tel: 201-635-9481; Sis. Mgr: A.F. 
Barrowclough 

BURLINGAME SCI., Box 1754, Burlingame, Cal., 94010, 
Tel: 415-342-3806; Sis. Mgr: J.F. Bullock 

BURLINGTON OPERS. pIV., Electronized Chems. Corp., 
S. Bedford St., Burlington, Mass., 01803, Tel: 
617·272-2850, TWX: 710-332-0502; Sis. Mgr: C.A. 
Brown Jr. . 

BURMAC ELCTRNS., 80 Montauk Hwy., Lindenhurst, N;Y., 
11757, Tel: 516-888-5200; Pres: N .. Kjeldsen 

BURNDY CORP., Richards Ave., Norwalk,CoM., 06852, 
Tel: 203-838-4444, TWX: 710-468-2546; Sis. Mgr: Alan 
Aune . 

BURNS ENGRG., INC., 5301 Edina Industrial Blvd., 
Minneapolis, Minn., 55435, Tel: 612-941-2882; Sis. 
Mgr: J.D. Burns -
--- Advertisement ----

Platinum, Nickel & special RTD's. In
terchangeability 1/4'P or 114% of 
temperature (precision Series) or 3/4' 
P or 112% of temperature (Relia Bulb 
Series). Also 1I4'P Interchangeability 
over any span of 7 S'P or less. 
Thermocouples and specialized elec
tronics. STOCK DELIVERY ON 
SEVERAL MODELS 

BURR-BROWN RESCH. CORP., Int'!. Airport Ind'l. Pk.; 
Tucson, Ariz., 85706, Tel: 602-294-1431, TWX: 
910-952-1111; Sis. Mgr: L. Schick 
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BUR - CAB MANUFACTURERS & SALES OFFICES DIRECTORY 

BURROUGHS CORP., Elctm. Camps. Div., Box 1226, 
Plainfi\lld, N.J., oni61 , Tel: 201-757-3400, TWX: 
710-997-9539; Gen'l. Mgr: S, Kuchinsky 

BURROUGHS CORP., OEM Sales, 1649 Wilshire Blvd., 
Los Angeles, Cal., 90017,' Tel:2f3-483-4520, TWX: 
9111-321-2494; Sis. Mgr: E.L Lyons ••••• _ •••• _ ....... Pg. 338 
Ala, Huntsville, 23'15 S.W. Bob Wallace Ave. ' 
. . 205·539-4433 
Ariz Ph~enix, 702, N. First SI. 602-AL-4-5566 
Ark Little Rock, 1023 W. Third SI. 501-FR-2-4121 
Cal' Los Angeles, 1649 Wilshire Blvd. 213-483-4520 
Cal San Diego, 1065 - 14th SI. 714-BE-9-9496 
Cal San Francisco, 1930 Market SI. 4 i 5·UN-3-4062 
Colo Denver, 1035 Lincoln SI. 303-MA:3-3284 
Conn Hartford, 580 Farmington Ave. 203·AD-3-9871 
Oel Wilmington. 2611 Northeast Blvd.. 302-P0-4-72OO 
DC Washington. 1739 "H" SI., N.W.· 202-298-6060 
Fla Jacksonville, 3674 Beach Blvd. 305-EX-8-1551 
Fla Orlando. 124 E.Colonial Dr. 305-GA'2-0785 
Ga Atlanta, 961 W, Peachtree SI., N.E. 404-873-5531 
Haw Honolulu, 1687'Kapiolani Blvd. , 808-99-4171 
Idaho Boise, 915 Jefferson SI. 208-342-5533 
III Chicago, 324 S. Michigan Ave. 217-WA-2-7600 
III Springfield. 1303 S. Sixth SI. 217-528-3455 
Ind' Indianapolis. 970'N, Meridian SI. 317-ME-5-8682 
Iowa Cedar Rapids, 2712· 1st Ave. N.E. 319-364-7171 
Iowa SioUx City, 709 Douglas SI. . 712-258-7552 
Kans Wichita. 2725 E. Douglas 913-MU-2.:a536 
Ky Lexington,361 Souihland Dr. 606-277-2309 
La ' Baton Rouge. 649 Main SI. 504-DI-2-4791 
Me . Portland, 468 Forest Ave. 207-SP-3-8119 
Md Baltimore. 2519 N. Charles SI. 301-TU·9-9665 
MassLexington. 92 Hayden Ave. 617-862-9821 
Mich Detroit. 2850 W. Grand Blvd. 313·875-2260 
Mich Lansing. 2121 E. Grand River Ave .. 517-IV-5-9401 
Minn Minneapolis, 2109 Nicollet Ave. 218·FE-9-7891 
Miss Jackson. 146 E. Amite SI. 601-FL-2-0835 
Mo Kansas City,.1514 Baltimore Ave. 816-VI-2·0610 
Mo SI. Louis. 3408 Lindell Blvd. . 314-652-0750 
Neb Omaha. 5006 Dodge SI. 402-556-0700 
NH Manchester. 1261 ElmS!. 603-NA-7-7666 
NJ Bloomfield. 465 Bloomfield Ave. 609·PI-8-2200 
NJ Paterson, 726 Market SI. 609-AR-4-2866 
NJ Trenton. 1428-f1runswick Ave.' ,609-LY-9·4588 
NM Albuquerque. 420 Lead Ave .• S.W. 505-247-1594 
NY Buffalo. 1508 Sheridan Dr.' '71~877-4774 
NY New York. 605· Third Ave. 212c972-3000 
NY Syracuse. 617 W .. Genesee SI. 315-HA·2-7283 
NY W. Hempstead. 225 Hempstead Tpke. 

516-IV-3-6625 
NC Raleigh. 205 W. Martin SI. 919-TE-2-0317 

. ND Fargo. 219 South 7th SI. 701-AD·2·7135 
Ohio Clevelanp. 3915 Carnegie Ave. 216-391,9500 
Ohio Columbus. 900 Michigan Ave. 614-224·7248 
Ohio Cincinatti. 1730 Tennessee Ave. 513-242-3790 
Okla Oklahoma City. 2925 United Founders Blvd. 

405·843-9437 
Okla Tulsa.·724S. Main SI. 918-LU-7-5138 
Ore Portland, 1909 Southwest 6th Ave. .. 

503·CA-6-7901 
Pa Philadelphia. 250 N. Broad SI. 215-LO-8-1400 

. Pa Pittsburgh. 2644 Banksviile Rd. 412-343·3622 
RI E. Providence. 684 Warren Ave: 401-GE-4-1811 
SC Columbia, 2901 Millwood Ave. 803·252-9387 
Tenn KnOxville. 2120 Cumberland Ave. 615·524-1831' 
Tenn Nashville. H22 West End Ave. 615-255-7765' 
Tex Dallas. 1914 N. Harwood SI. . 214-RI-8-9863 
Tex Houslon. 2424 W. Holcombe Blvd. 713-666-2411 
Utah Sail Lake City. 154 South 4th, E. 801-DA-8-8947 
Vt Burlington. 1333 Shelburne Rd. 802·864-6861 
Va Roanoke, 815 S. Jefferson SI. 703-DI-3-1537 
WashSeatlle. 2625 Third Ave. 206-MA·3-1780 
WVa Wheeling, 887 National Rd. 304·CE-2-0690 
Wisc Milwaukee. 2328 W. Capital Dr. 414·UP·3-860.0 

BURTEK, INC .• Box 1677. Tulsa. Okla., 74101. Tel: 
918-TE-5.4621; Sis. Mgr: J.A.Wessel 

BURTON RESCH. LABS.: Div.Burton Silverplating Co .• 
11240 Playa CI.. Culver City, Calif., 90230, .. Tel: 
213~391·6325, TWX: 910-343-6582; Sis. Mgr: E.H. 
Cooper . . . 

BUSSCO ENGRG .• 122 Penn SI.. EI Segundo, Cal., 9(l245; 
Tel: 213-322-6580, TWX: 910-348'6295; Sis. Mgr: D. 
LeVantine 

BUSSMANN MFG.,. McGraw-Edison Co., Univ. at 
Jefferson, St.' Louis, Mo., 63107,.Tel: 314-GA-I-1740; 
SIs. Mg": N. Schmitz ................................ Pgs. 1890,1891 . 
Cal Los Angeles, 1004 East 4th SI. '. 213'625-5046 
Cal San Francisco. 2166 Market SI. 415-UN·3-2600 
Colo Litileto~. 535 W. Davies Way 303-794-5361 
Conn Cheshire, 400 Westland .Ave. 203-524-2440 
Fla Clearwater, 1863 Oakdale La .• S.' 813·531-5112 
Ga Chamblee, 3615 Fortinga.le Dr. . 404~457-1356 
Haw Honolulu, Dougherty Enterprises. 1001 Dillingham 

Blvd. 531-7548 
III Chicago. 9 S. Clinton 312-DE·2-1893 
Ind Carmel, 11407 Dona Dr. 217-637-9606 

Iowa Davenport,.202 Forest Rd. 319-355-5400 
Kans Overland Pk., .7507 W. 101st Terr. 

816-EM-3-3700 
Ky Louisville, Box 18085 502-451-7652 
La Metairie, 4208 Cleveland SI. 504-887-1405 
Md Baltimore, 6308 Mossway 301-CH-3-1717 
MassWinchester, Box 389 617-HA-6-2122 
Mich Berkley, 4029 Cornwall 313-WO-I-9704 
. Mich Farmington, 32300 Bonnet Hill Rd. _ 

313-WO-1-9704 
, . Minn Minneapolis,5615 Concord Ave. . 612-WA'6-3988 

Minn Minneapolis, 8140 30th Ave., N. 612~338-3845 
Minn Minneapolis, 7808 Unity Ave .• N. 612-561-4841 
Mo' St."Louis. 2536 W. University 314-421-1740 
Neb Omaha, 7648 Wright·SI. 402-391-1016 
NJ Newark, 169 Highland Ave; 201-484-3500 
NY Fairport, 11 N. Passage Passage 716-377-7591 
NY Syracuse, 701 N. Orchard Rd. 315-HO-8-1352 
NC Greensboro, 707 Pebble Dr. 919-299-3348 
Ohio Chesterland. 7678 Oak Hill Dr. 216-PA-9-4663 
Ohio Cincinnati. 7445 Fourwinds Dr. 513-241-1740 • 
Ohio Grove City, 2191 Hillswood Dr. 614-237-981.0 
Ohio Shaker Hgts., 18730 Van Aken Blvd. 

216'LO-1-4875 
Ohio Toledo, 4604 Northbrook Rd. 419·241-1141 
Okla Oklahoma City. 10321 Sunrise Blvd. 

. 405-SK-I-4996 
Okla Tulsa, 2532 S. Owasso 918-RI-2·5914 

. Pa Allentown, 839 South 12th SI. 215-432-4696 
Pa Pittsburgh, 2500 Creekedge Dr. 412-371-3956 , 
Pa Radnor, Box 167 215·KI.:a·0644 
Pa SI. Davids, Box 147 21 5-KI-5-0644 
Pa Wexford, Grubbs Rd. 412-WE-5-1695 
Tenn Memphis, 800 Rosebanks Rd. 001-398·8972 
Tex Dallas. Box 1946 214-FL-7-8357 
Tex Houston, 10726 Cedar Creek 713·526·3101 
Ulah Salt Lake City, 2112 E. 6320, S. 801-278-9759 
Va Hayes, Rte. 2, Box 36-A 703-642·5550 

, WashSeattle, 5300-3rd Ave., S. 206-R0-3-1350 
Wisc Milwaukee. 4857 N. WOOdburn SI. 414-964-3185 

BY-BUK CO., 4326 W. Pico Blvd., Los Angeles. Calif., 
90019. Tel: 213-937-3511; Sis. Mgr: R.C. Conner 

BYCOSKI, CASMIR T .• INC., 363 Capitol .Ave., Hartford, 
Conn., '06106. Tel: 203-246-7464; Sis. Mgr: H.F. 
Russell 

C-COR ELCTRNS., 60 Decibel Rd., State College, Pa., 
16801, Tel: 814-238-2461; Pres: J.R. Palmer 

Pgs. 1280,1281 
Ariz Phoenix. R.A. ~ayes; 4014 N. 7th 602-279-5243 
Cal No. Hollywood, Crown Elctrns., 565;:. Lankershim 

Blvd. 213-877-3550 
Cal Los Altos, Astroel, Inc., 349 First.sl. 

415-948-3636 
Colo Denver, RA Mayes Co., Box 10486 

303-466-63 I 1 
DC Wash., Eastern Instr., 5410 Indian Hd. Hwy. 

301-839-3800 
Fla Orlando, Gra-Mar, Inc .• 3113 Lawton Rd. 

305'841-2330 
Ga' Atlanta, Pc J. Nahser Co .• Inc., Box 28802 

404-993-2726 
III Chicago, Comms. Engrs., 7106 N. Westem 

312-761 -0548 
Ind FI. Wayne, Comms. Engrs., 418 E. Berry 

, 219-743-9866 
Ind "Franklin, Comm. Engrs:, 1624 Roberts 

317-783-7143 
Md Baltimore, Eastern Instr., 1002 Ingleside .. 

301·744-3675 
MassNeedham. Addelco Corp., 56 Pickering 

617-444-4754 
NM Albuquerque. R. Mayes Co .• 8016 Zuni 

505-265-7989 
NY Great Neck, Eastern Instr., 300 Northern 

51'6·466-9505 
NY Syracuse, Tesco Assocs .• 2002 Teall Ave. 

, . 315-463-4566 
NC Burlington, P. Nahser Co., Inc., Box 432 . 

919-226-8053 
Ohio Dayton. Comms. Engrs .• 34 N. Clinton 

. . . 513-434-6871 
Pa Phila., Eastern Instr .• 613 Cheltenham 

, 215-927-7777 
Tex Richardson. R.A. Mayes Co .• Box' 1021 

, . 214-235-3043 
Va Richmond, Eastem Instr., Inc .• Ross Bldg. 
, . 703-644'6622 
WashSeattle. R. S. Drake, 6133 Maynard 206-763-2755 
EXP: NY, N.Y .• S .. Ginsbury, 4.25·Park 212-689-5212 
For: Can, Dowhsview. Onl., Camponeties, Ltd., 62 

, Alness SI. 416·636·3673 
For: Can, Montreal. Que., Componetics, Ltd.,. 6420 

Victoria Ave. 514·342-41-12 
For: Can., Ottawa, Componetics. 1349 Bank 

613-733-3781 

. See Page 3073 To Get Your Copy of the Radio-Electronic Master 

C & ,D BATIERIES, Div. Eltra, Walton Rd. i Plymouth 
Meeting. Pa., 19462. Tel: 215-828-9000, TWX: 
510-660-8436; V.P. Mktg: H.E. Jensen 

C-F ELECTRONICS, INC., 14707 Keswick SI., Van Nuys. 
Calif., 91405. Tel: 213-781-3849; Sis. Mgr: B.M. Barton 

e & K cOMPONENTS, 103 Morae· St., Waterto~.n, 
Mass., 02172, Tel: 617-926-0800, TWX: 7111-327-0460; 
Sis. Mgr: S. Trocki ............................... _ ... Pgs. 1892,1893 
Ariz ScOttsdale, Engrg. Sis. Assoc., Box 544 

.. , . 602·945-5781 
Cal Los.Altos, Ewing-Foley, Inc., Box 1107 

. . . . 415-941-4525 
Cal Los Angeles. Universal Comp., 2330 Westwood 

.. ' .' , . 213~474-1537 
Conn Madison. A & M Elctrn. Reps .• Aileen 

. 203-245-1031 
Fla FI.L3uderdale, Beacon Mfg., 651 N.E. 45th 

. 305-584-4298 
Fla Maitland, Beacon Mfg .• Box 1278 305-647-3498 
Ga Atlanta. Beacon Mfg. Rep., 2285 Peachtree N.E. 

. . 404-351-3654 
III Chicago. Ellinger Sis., 6580 N. Northwest 

312-763-1570 
Iowa Clarion, Ellinger SiS., 309 Fourth S.E. 

. . 515-532-3218 
Md Rockville, Quality Comp .• Box 711. 13403 

Grenoble . 301-933-1623 
MassNeedham, A & M Elctm. Reps., Box 73 , 

617-444-8170 
Mich Royal Oak. R. Jackson. 200 S. Washington Ave., ' 

313-542-5059, 
Minn Hopkins. Beta Engrg., 128 Jackson W. 

, . . 612-938-2551 
Mo SI. l.ouis~ Ellinger SiS., 4969 Bancroft . 

, 314-481-5568 
NJ Cherry HiII,Qualily Comp., Box 586 609-428-6266 
NY Latham. L-Tron. Box 144. 24 Duncan 

. 518-785·5032 
NY MI. Vernon,D. Sonkin, 10 Fiske PI. 914·668·9809 
NY Rochester. L-Tron Corp .• "140 Keller SI. 

716-436-4410 
NY . Skaneateles, L-Tron, Box 147 315-685-6172 
SC Santee. Beacon Mfg. Rep .• Box 31 803-897-2670 
Tex DallaS. R.F. Kimball Co.; 5531 Dyer SI. 

, 214~363-5432 
Utah Salt Lake City, Arrowhead, 1966 W. 6255 S. 

. . 801-298-2751 
WashSeattle, Jon B. Jolly Co .• Pier 59 ' 206·624'2152 
For: Can., Pierrefonds, Que., Atkinson & Vail, 1.3189 

Shelborne . 514-626-5511 
C-THRU RULER CO., 6 Britton Dr .• Bloomfield. Conn .• 

06092,.Tel: 203·243-0303; Sis. Mgr: J.R. Zachs 
. CABLE ELEC. PRODS., INC., 234 Dabell.SI., Providence, 

. R.I .. 02907, Tel: 401-78;-5400; Sis. Mgr: F. Schwartz 
CABLESYS.& ASSEMBLY CO .• INC., 68 Vine SI., Everett, 

Mass.,. 02149, Tel: 617-387-7550; Sis. Mgr: E.F. 
Vecchla . '. 

-' -- Advertisement --'--.• -
Special Multi-Conductor Cable, RFI
EMI Shielding, Braided Qlbles & Har-. 
nesses, Inter Connecting Cables, 
Flexible & Semi Rigid R.F. Assem
blies. Wire Cutting, Stripping and 
Marking, Molding & Potting, Custom'. 
Wire & Cable Processing 

CABOT CORP .• Stellite·Div .• 1020 W. Park Ave .• Kokomo, 
Ind .• 46901, Tel.: 317-457-8411 

CABTRON CORP., 1900 W •. Kinzie St., Chicago, III.,' 
60622, Tel: 312-829-4282; Sis. Mgr: D.V. FUry· 

Pg.2314 
Ala Huntsville •. J. Highsmith, 3322 S. Memorial Pkwy. 

205-881-3294 
Ariz Phoenix; Southwest Engrg .• 208 E. Hatcher 

602·944-1521 
Cal Downey. Wieler. 10842 S. Paramount 

213·861-9223 
Cal La Jolla, Wieler, 2260 Calle. Frecota 

. , 714-459-7712 
Cal. Sunnyvale, Weiler, 405 S. Sunnyvale 

408·736-6098 
ConnE. Hartford. Meas. Equip. Co .• Box 8192 

203·874-9222 
, Fla Orlando, J. Highsmith. 2543 Industrial . . 

305-293-5202 
Ind Indpls., Delta SiS., 1407 N. Illinois 317·631-4136 
Md Silver Spring. Ansell Engrg., S16 Thayer 
" 301-588-4222 
'MassWakefield. Meas. Equip. Co., 591 NOrth' .' " 

. 617-245:4870 
Mich Southfield. Sterling~Lowell, 21251 Civic Ctr. 

. . 313-354-6130 
Minn SI: Paul. Electro Prods., N203 'Griggs Midway 

. 612-845-7887 

. eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY CAB - CAL 
Mo Kansas City, Prod. Automation, 8905 Manchester 

816-763-2132 
Mo SI. Louis, Prod. Automation, 1573 N. Warson 
NY Manhasset, Win-Cor Elctm., 75 Plandome 

516-627-9474 
NY Syracuse, Midstate Resch., 327 Wellesley 

315-478-8314 
NC Charlotte, J. Highsmith, 3733 Monroe' 

704-333-7743 
Ohio Cleveland, Systems Sis., 1299 W. 78th 

216-651-7711 
Pa Phila., ProfeSSional Svc., 12007 Ferndale 
Pa Pittsburg, R.F. Clark, 10517 Lindberg 

412-242-9500 
Tex Dallas, Data Mktg., 10048 Monroe 214-358-4643 
Tex Houston, Data Mktg., 3925C Dacoma SI. 

713-686-9627 
Utah Salt Lake City, Applied Engrg. Prods., 6375 

Emigration Canyon 801-364-4942 
WashSeattle, Associated Ind., 3711 S. Hudson 

206-723-5600 

CADDEL-BURNS MFG_ CO., INC., 40 E. 2nd St., Mineola, 
N. Y., 11501, Tel: 516-PI-6·2310 __ .. _ ....... Pgs. 248~,2485 

CADDOCK ELCTRNS., 3127 Chicago Ave., Riverside, 
Cal, 92507, Tel: 714-683-5361; Sis. Mgr: R. Caddock 

Pgs. 2824-2828 
Ariz Phoenix, Toward Engrg., 4240 E. Clarendon 

602-955-3153 
Cal Tarzana, R. Capell, 18376 Ventura Blvd. 

213-987-2233 
MassWinchester, S.C. Hooker, 2 Winchester 

617-792-5482 
Minn Mpls., F.B, Hill, 6110 Excelsior Blvd 612-929-8727 
Ore Portland, Almac-Stroum Elcl., 8888 SW Canyon 

503-292-3534 
Tex Houston, Unidyne, Inc., 5700 Savoy La. 

713-SU-2-3060 
WashSeattle, Almac-Stroum Elct., 5811 Sixth, S. 

206-763-2300 
EXP: NY, S~henectady, Elbar Elcl., Box 660 

518-372-5841 
CADILAC PLASTICS & CHEMS., Dayco Co., Box 810, 

Detroit, Mich., 48232, Tel: 313-869-9500 
CAHNMAN HUGO N. ASSOCS., 125-10 Queens BI., Kew 

Gardens, N.Y., 11415, Tel: 212-544-2424; Sis. Mgr: F. 
Sierne 

--- Advertisement ---
Complete infrared heat processing 
equipment, stationary or conveyorized 
using the unique solar heater with the 
flat quartz radiant surface, with or 
without control panels. 

CAl DIV. BOURNS INC., 550 W. Northwest Hwy.,. 
Barrington, III., 60010, Tel: 312-381-2400, TWX: 
910-651-1904; Dir of Sis: ,G.J. Lohuis 

CAIG LABS., INC., 455A Union Ave., Westbury, N.Y., 
11590, Tel: 516-334-1940; Sis. Mgr: O. Lohkemper 

CAL-POWER CORP., 140 Kansas St., EI Segundo, Calif., 
90245, Tel: 213-772-2171, TWX: 910-348-6678; Sis. 
Mgr: D. Harney 

CAL·R, INC., Cal Resistor Dlv_, 1601 Olympic Blvd., 
Santa Monica, Cal., 90404, Tel: 213-451·9761, TWX: 
91Q-343-6966; V.P. Sis: J. Waldal 
. Pgs. 1537,1963,2349-2351,2830,2831 
Ariz Phoenix, Toward Engrg., Box 15268 'Arcadia Sta. 

602-955-3193 
Cal Los Altos, Westec Elctrns., 110 First' 

. 415-948-8880 
Cal Santa Monica. Cal-R. 1601 Olympic 213-451-9761 
Colo Boulder, Mile High Elctrns .• 1828 Pine 

303-444-5615 
Ind Greenwood, Valentine Schillinger. Box 242 

317-881-3547 
III Chicago, J. PoPP. 5719 W. Chicago Ave. 

312-261-1259 
Iowa Cedar Rapids. Engrg. Svc., 1026 3rd Ave. S.E. 

, 319-366-1591' 
Kans Prairie Vlg., Engrg. Svc., 7830 State Line 

913-649-4000 
Md Rockville, Quality Comps., Box 71 I 301-933-1623 
MassWinchester: Blake Assocs., 7 Lowell Ave. 

617-729-7890 
Minn Hopkins, Beta Engrg., 128 Jackson 612-928-2551 , 
Mo SI. Louis, Engrg. Svc., 6717 Vernon Ave. 

. 314-726-2233 
NY Fayetteville, M.P. Andrews 315-837-3144 

,NY Northport, Component SiS., Box 334 
5 16-549-4301 

Ohio Cleveland, Del Steffen, 21877 Euclid Ave. 
. 216-486-7078 

Ore Portland, R. Legg, 4475 SW. Scholls Ferry 
503-292-8824 

Pa Glenside, Elcom Inc., 130 S. Easton 215-885-1325 

See Page 957 for 'TRADE NAME DIRECTORY 

Tex Dallas, Hillman Entprs., 3505 Turtle Creek 
214-521-9907 

EXP: Cal., Santa Monica, Trans World Trade, Box 1037 
213-472-0444 

EXP: N.Y., N.Y .• Mulliparts, 52 Wall SI. 212-WH-4~4370 
For: Can., Montreal, Que., Braydon Electro, 360 

Montee De Liesse 514-748-6378 
For: Can., Toronto, Onl., Braydon Electro, 1912A 

, Avenue Rd. 

CAL·R~ INC., CapaCitor Div., 1601 Olympic Blvd., Santa 
Monica, Cal., 90404, Tel: 213-451·9761, TWX: 
910-343-6966; Sis. V.P: J.C. Waldal 

Pgs. 1537,1963,2349-2351,2830,2831 
Ariz Phoenix, Toward Engrg., Box 15268 Arcadia Sta. 

602-955-3193 
Cal Los Altos, Westec Elctrns., 1 10 First 

415-948-8880 
Cal Santa Monica, Cal-R, 160,1 OlympiC 213-451-9761 
Colo Boulder, Mile High Elctrns., 1828 Pine ' 

303-444-5615 
III Chicago, J. Popp, 5719 W.Chicago 312-261-1259 
Ind GreenWOOd, Valentine Schillinger, Box 242 

. . 317-881-3547 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 

319-366-1591 
Kans Prairie Vlg., Engrg. Svc., 7830 State line 

913-849-4000 
Md Rockville, Quality Comps., Box 711 301-933-1623 
MassWinchester, Blake Assocs., 7 Lowell Ave 

617-729-7890 
Minn Hopkins, Beta Engrg., 128 Jackson Ave 

612-928-2551 
Mo SI. Louis, Engrg. Svc., 6717 Vernon Ave. 

314-726-2233 
NY Fayetteville, M.P. Andrews 315-637-3144 
NY Northport, Component SiS., Box 334 

516-549-4301 
Ohio Cleveland, Del Steffen, 21877 Euclid Ave. 

216-486-7078 
Ore Portland, R: Legg, 4475 SW. Scholls Ferry 

503-292-8824 
Pa GlenSide, Elcom, 130 S. Easton Rd. 215-885-1325 
Tex Dallas, Hillman Entprs., 3505 Turtle Creek 

214-LA-I-9907 
EXP: N.Y., N.Y., Multiparts, 52 Wall SI. 212-WH4-4370 
EXP: L.A.,Trans WorJd Trade, 11973 San Vicente 

l!13-472-0~44 

For: Can., Montreal, Que., Braydon, 360 Montee De 
Uesse Rd. 514-748-6378 

CAL·R, INC., T,hermonetlcs Div_, 1601 Olympic Blvd., 
Santa Monica, Cal., 90404, Tel: 213-451·9761, TWX: 
910.343-8966; V.P.SIs: J.C. Waldal 

Pgs_ 1537,1963,2349-2351,2830,2831 
Ariz Phoenix, Toward Engrg., Box 15268 602-955-3193 
Cal Los Altos, Westec Elctms., 110 First 

415-948-8880 
Cal Santa Monica, Cal-R, 1601 Olympic 213-451-9761 
Colo Boulder, Mile High Elctrns., 1828 Pine 

303-444-5615 
III Chicago, J. Popp, 5719 W. Chicago 312-261-1259 
Ind GreenWOOd, Valentine Schillinger, Box 242 

317-881-3547 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 

319-366-1591 
Kans Prairie Vlg., Engrg. Svc., 7830 State Line 

. 913-649-4000 
Md Rockville, Quality Comps .• Box 711 301-933-1623 
MassWinchester, Blake Assocs., 7 Lowell Ave. 

617-729-7890 
Minn Hopkins, Beta Engrg., 128 Jackson Ave. 

612-928-2551 
Mo SI. Louis, Engrg. Svc., 8717 Vernon Ave. 

314-726'2233 
NY 'Fayetteville, M.P. Andrews 315-837-3144 
NY Northport, Component Sis., Box 334' 

516-549-4301 
Ohio Cleveland, Del Steffen, 21877'Euclid Ave. 

, 216-486-7078 
Ore Portland, R. Legg, 4475 SW. Scholls Ferry 

503-292-8824 
Pa GlenSide, Elcom,:130 S. Easton Rd., 215-885-1325 
Tex Dallas, Hillman Entprs., 3505 Turtle Creek 

214-LA-I-9907 
.EXP: Cal .. L.A., Trans World Trade, 11973 San Vicente 

, 213-472-0444 
EXP: N.Y., N.Y., Multiparts, 52 Wall SI. 212-WH4-4370 
For: Can., Montreal, Que., Braydon, 360 Montee De 

Liesse 514-748-8378 
CALABRO UNITRACK, Div. Calabro PlastiCS, Inc., 8738 W. 

Chester Pike, Upper Darby, Pa., 19082, Tel: 
215-789-3820; Sis. Mgr: A.D. Calabro 

CALIBRATED CHARTS, Batavia, N.Y., 14020, Tel: 
716-343-7353; Sis. Mgr: F.L. Swanson 

CALICO DIV., California Instrs. Co., 5150 Convoy St., 
San Diego, Cal., 92111, Tel: 714-279-8620; V.P.lMktg: 
H.W. Clark _ ...... _ .... _ .. _ ... _ .................... _ ................. _ ..... Pg.424 
Ala Huntsville, Currie Aerospace, 2603 Artie 

205-536-5650 
Ariz Tempe, Recording Science, Box 27806 

602-275-1372 
Cal Downey, RDP Instrs., 11565-B Paramount 

213-923-6784 
Cal San Jose, RDP Instrs., Inc., '100 N. Winchester 

408-248-0120 
Colo Littleton, RADCO Elctms., 2552 Ridge 

303-794-4279 
Conn Hamden, Applied Meas., Box 5181 203-288-5288 
Fla Orlando, Currie Aerospace, Box 13229 

305-855-0843 
III Chicago, SEA, Inc., 4210 E. Irving Pk. Rd. 

312-282-8694 
III Rosemont, Cozzens & Cudahy, 9501 W: Devon 

312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, 647 Mulford CI. 

31.7-244-2456 
Iowa Carmel, SEA, 620 S Range Line 317-846-2593 
MassActon, Applied Meas., Box 316 617-263-2766 
Minn Minneapolis, SEA, Inc., 7601 N. Kentucky 

612-425-4455 
Minn Mpls., Cozzens & Cudahy, 7450 FrancEi Ave. S. 

612-920-1022 
Mo SI. Louis, Arentsen Elctrns., 701 Deauvllle Ct. 

, 314-434-3605 
NJ Fairfield, KLS Assocs., 387 Passaic 201-227-2900 
NJ Hazlet, Mer Mon (2M) Elctm. Inslrum., Box 302 

201-264-1851 
NJ Rockaway, Data-Rep. Assocs., Box 245 

201-625-2233 
NM Albuquerque, Bennewitz, 9720 Candelaria NE 

505-298-6775 
NM Albuquerque, Recording Science, i811 Carlisle 

NE 505-265-7631 
NY Huntington Sta., Data-Rep., Box 164 

. 516-423-7677 
NY Syracuse, Labtronics, 130 Pickard BI,dg. 

315-454-9314 
NC Winston-Salem, Currie Aerospace, Box 10329 

919·725-1927 
Ohio Medina, Cozzens & Cudahy, 735 South Cl 

. 216-725-5660 
Pa Abington, Bach-Stewart, 947 Old York, 

215-~2?-2'OO 
Pa Valley Forge, J.E. Cuesta & 'Co., Inc. 

215-265-5800 
Tex Austin, Sesco, 512 E. Riverside 512-444-6694 
Tex EI Paso, Recording SCience" Box 4033 

915-565-5530 
Tex Houston, Sesco, 5757 Bellaire Blvd. 713-668-7840 
Tex Richardson, Sesco, 300 N. Central Expwy. 

214-231-9364 
Va Annandale, Nine Assocs., 7753 Patriot 

703-256-9105 
WashSeattle, Arva, Ine., 1320 Prospect SI. 

. 206-622-0177 
For: Can., Downsview, Ont., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Ottawa, Onl., Electronetic SyS., 1342 Bank 

613-733-3781 
For: Can., Montreal, Quebec, Electronetic Sys., 6~20 

Victoria Ave. 514-342-4112 
CALIFORNIA AVIONICS LABS., INC., Box 701, Palo Alto, 

Calif., 94302, Tel: 415-328-7999 
CALIFORNIA COMPUTER PRODS., 2411 W. La Palma 

Ave., Anaheim, Cal, 92801, Tel: 714-821'2011, TwX: 
910-591-1154; Sis. Mgr: R. Murray 

CALIFORNIA ELCTRN_ MFG. CO., Box 555,' Alamo, 
CaIH., 94507, Tel: 415-932-3911; Sis. Mgr: S.P. Cuff 

.. Pg. 1315 
Cal Los Angeles, American Tech. Sis. Co., 1460 S. 

Sherbourne Dr. 21'3-659-3791 
. Cal Mountain View, Gado Instr. SiS., 655 Castro 

415-961-2222 
Colo Aurora, Bishop Entpr~., 126 Del Mar Cir. 

303·364-7361 
Conn Middletown, Mancib, Box 467 203-347-5629 
Ga Atlanta, f'lW. Allen, 1055 Stovall Blvd., N.E. 

, 404·233-2361 
III Elk Grove, Meter Makers, 2450 W. Luni . 

312'439-5050 
Kans Prairie Vlg., Engrg. Svc., 7830 State 

, 913-649-4000 
La Cedar Rapids, Engrg. SVC~, 1026 Third 

, 319·366-1591 
Md Silver Sprg., R. Davies, 10 Old Post Off. 

. 301-587-3910 
Mass Burlington, Mancib, A SI. at Middlesex 

, 617·272-9450 
Mich DetrOit, H. Teplitz, '26847 Grand River 

313-537-9058 
Minn Mpls., Pinkney, 957 Winnetka 612·544-3628 
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CAL - CAR 
Mo st. I,.ouis, Engrg. Svc., 6717 Vemon 314-649c40QO 
NY' Utica, B .. Hummel Co., 2224 Maynard 

. .. 315-736-7821 
Ohio Cleveland, Teplitz, 3945 MlladOwbrook' 

216-371-2044 
Ohio Dayton, H. Teplitz & Co., 3718 Salem 

, 513-277-6531 
Pa Jenkintown, Amtec, 730 Wash. Lane .. 

. . 215-549-2080 
Utah Salt Lake Cy., Bishop Entprs;; 2520 S. State 

801-487-2551 
WashSeattle, Datacom, 2207,-12'Fairview .910-325-5193 
EXP: Can., Ville La Salle 650, Que., Electrodesign Ltd., 

. 840 La Fleur 514-363-5120 
CALIFORNIA FINE WIRE, 338 S. Fourth St., Grover City, 

Cal.; 93433, Tel: 805-489-5144; Sis. Mgr: M.A. 
Greenelsh . . 

CALIFORNIA INSTRS. CO., 5150 ConYoy St., San Diego, 
Cal.,92111, Tel: 714-279-8620; V.P.lMktg: H.w. Clark 

CALITRONICS CORP., 44 Prospect St, Yonkers, NY, 
10701, Tel: 914-YO-3-5900; Gen'l. Mgr; JJ Wilentchik 

CALLINS INDS., Box C, Greenfield, Tenn., 38230, Tel: 
901-235-2234, TWX: 810'590-3779; Sis. Mgr: F. Acuff 

CALVERT ELCTRNS.: INC.,. 220 E. 23rd St.,.New York, 
N.Y., 10010; Tel: 212-679-1340, TWX: 710-581-4088; 
Pres: M. Fudim 

-'-.-'-: Advertisement -.--

"The most comprehensive source in 
the. U.S.A: for Internatiiinal, European 

.. and U.S.A. equivalent tubes and semi
conductors. Highest quality produced 
in Europe exclusively for C.E.I. in the 
U.S.A." 220 East23 St. N.Y., N.Y. 

CAM-LOK DIV., Empire Prods., 9201 Blue Ash Rd., 
Cincinnati, Ohio,"45242, Tel: 513-791-5420; Sis. Mgr: 
D.L. Schmitt 

CAMBRIDGE FILTER CORP., 7645 Seventh North Rd., 
Syracuse, N.Y., 13201, Tel: 315-457-1000; Sis. Mgr: 
DE Wendel 

CAMBRIDGE MEMORIES, INC., 285 Newtonville Ave., 
Newtonville, Mass., 02160, Tel: 617-332-3iOO . 

CAMBRIDGE PLATING CO., INC., 39 Hittinger St., 
Belmont, Mass., 02178,Tel: 617-489-2750; Sis. Mgr: L. 
Tosi Jr. 

CAMBRIDGE SYS:, EG&G INC.~· i51 Beai, Hill Rd., 
Waltham, Mass., 02154, Tel: 617-699-3710, TWX: 
710-324-7648; Sis. Mgr: V. Cortina 

CAMBRIDGE THERMIONIC, 445 Concord Ave, 
Cambridge, Mass, 02138, Tel: 617-491-5400, TWX: 
7fO-320-6399; Sis. Mgr: W.G. Nowlin 

CAMUSAT GUEGUENTELECOM. INT'L., 2 Windward 
Ave., White Plains,N.Y., 10605, Tel: 914-949-3719; Sis. 
Mgr:G.N. Snider . 

---. 'Advertiseinent ---. 

Speci~lizing in de·sig~.' construction 
and world-wide installation of mi
crowave point-to-point and troposcat
ter links, radio and TV towers, 
antennas and all associated infrastruc
ture ready for your electronics. Stand
ard tower and antenna designs or ' 
fabrication to your specs; civil engi
neering, logistical support. installa
tions in Africa, South America, Near' 
East and Continental Europe. 

CAMWIL, INC., 835 Keeaumoku, Honolulu, Haw., 96814, 
Tel: 946-1110; Sis. Mgr: L.B. Campbell 

CANADIAN RESEARCH.INSTITUTE,85 . Curlew Dr., Don 
Mills, Ont., 'Canada, Tel.: 416-445-6363; Sis .. Mgr: S. 
Vasquez '. 

CANNON,.C.F. CO., Springwater, N.Y., 14560,.Tel: 
716-669-2550;.Sls. Mgr; A.W. Shriner 

CANRAD PRECISION INDS., INC., 629 Fifth Ave., Pelham, 
N.Y., 10803, Tel; 914-738-0200; Sis. Mgr: O. Strongin 

CAPACITOR SPECIALISTS, INC., Del Dios Hwy., 
Escondido, Cal., 92025, Tel: 714-747-4000; Sis. Mgr: F. 
Smelik 

CAPCON, INC., 61· Stanton St., New York"N.Y., 10002, 
Tel: 212-0R-7-6400; Sis. Mgr: H. Stein 

CAPITOL MACHINE ~ SWiTCH CO., 87 ,Newtown Rd., 
Danbury, Conn" 06810,Tel: 203-744-3300, TWX: 
710-456-0365; ·SIs. Mgr: A.E. Wilson: , ... _ ........ , .. Pg. 1896 
Ariz . Phoenix, Lange Assoc., 221 W. Seminole Dr. 

602-942-0724 
,Cal.. Los Angeles: E. Landa, 1607 Pontius . 

. :; '. '. .' '. . 213,879-0770 
Cal Menlo Pk., Frauman Assocs., Box 969 . 

. ',,: ..' 415-322-6461 
Cal San Diego, E. Landa, 3650 Clairemont 

. 714-274-7242 
Colo Denver, Franklin Sis. Co., 1924 S. Navajo 

. 303-922-3623 
Conn N. Haven, Compo Rep., 14 Bowling Green 

203-239-9762 

.MANUFACTURERS Be SALES OFFICES DIRE~TORY 

Fla Ortando, F. Fausett, 2213 Merritt Pk. 
305-424-0701 

Ga Smyrna, F. Fausett, 145 W. Spring 404-436-5869 
III Oak Pk., G. Petitt, 6332 Roosevelt 312-261-0342 

, Kans Overland Pk., Lowell, Kangas, sbx 4116 ' 
913-688-3200 

Mass Needham, Compo Rep.,1116 Great Plain 
617-444-2484 

Mich Detroit, Heick & Ralph Assocs., 26847! Grand 
River Ave. 313-538-3350 

Mil St. Louis, Lowell, Kangas & Assocs., Inc., BOx 
12526, Creve Coeur Sta. 314-647-1111 

NJ UVingston, Varrelman-Gorman Co., 2 E. Northfield 
, Rd. . '. 201-992-2505 

Ohio Cleveland, E. Frost, 30170 S. Woodland 
216-631-1442 

Pa 'Philadelphia, J. Biernbaum, Box 7142 
215-635-1030 

SC Greenwood, F. Fausett & Co., Stony Pt. 
803-451-7847 

Tex Dallas,Blackburn Assoc., Box 20073 I 

. . 2.14-351-9991 
WashBelievue, Vantage, 300 12Oth206-455-3460 
For: Can., Montreal,'Que., H.W. Brieger Sis. Co., 5253 

Decarie Blvd. . 514'482-0722 
For: Can., Toronto, 9nt., J.R. TIlton" Ltd., 51 

McCormick St. 416-762-7571 
CAPPS & CO., INC., 20 Addison Pl., Valley Stream, N.Y., 
. 11580; Tel: 516-VA-5-4413; V.I>. Sis: S. Gualtieri 

CAPTOR CORP., 5040 S. County Rd. (25A), Tipp City, 
.. Ohio, 45371, Tel: 513-667-6484; Sis. Mgr: O.B. Bruns 

CARBOLINE CO., 328 Hanley Ind'l. Ct., St. Louis, Mo., 
63144, Tel: 314-MI-4-10oo; Sis. Mgr: R.R. Rosenthal 

CARBONARA, VICTOR E. INC., Instr. Engrg. Labs., 90 
Harbor Rd., Port Washington, N.Y., 11050, Tel: 
516-767-4680; Gen'l. Mgr: P.F. Weber . 

CARBONE CORP., 400 Myrtle Ave., Boonton, N.J., 07005, 
Tel: 201 -01;:-4-0700 G. Smith 

CARBORUNDUM CO., Elec. & Elctms.· Br_, Box 339, 
. Niagara Falls; N.Y., 14302, Tel: 716-278-2521, TWX: 
710-524-1657; Sis. Mgr: K. T. Robinson 
. . Pgs. 1964-1967;2832-2834 
Ala Huntsville, 20th Century Mktg., Box 6127 

205-772-9237 
Cal Palo Alto, O'Donnell Assoc., Inc., 1955 EI Camino 

Real 415-327-9061 
Cal Torrance, O'Donnell Assoc., Inc., 18053 

Crenshaw Blvd. 213-323-9243 
. Colo Boulder, Intermountain Assoc., 1930 14 St. 

" , . 303-449-1473 
Fla Dunedin, W. J. Irvine Co., 1641 Santa Barbara Dr. 

. . . 813-733-5382 
III Berkeley, 5240 st. Charles Rd. 312-547-8800 
III Chicago, T.. B. Hunter, 5653 W. Irving Pk. ' 

. . 312-777-2500 
Ind Indianapolis, Tech. Reps., 4000 Meadows 

317-546-4967 
Iowa Marion, C & M SiS., 888 10th St. 319-377-6313 
Mass Needham, Comps/Packaging, 14 Oak St. 

617-444-1259 
MassW. Springfield, 333 River St. 413-739-7361 
Minn St. Paul, Cahill Assoc., 3000 Hudson Rd. 

612-739-8445 
NY Elmont, S. S. Egert, 146 Mencham Ave. 

, 516-488-2255 
Ohio Dayton, R: G. Sidnell, 3300 S. Dixie Dr. 

513-293-1194 
Pa Birchrunville, Jadelectronic, Bo.x 126 

215-647-5151 
Tex Dallas, W. Reese Assoc., Box 24410 . 

. ,. 214-638-6575 
Va Chesapeake,FBD Sis.,. 4316 Greenleaf Dr. 

703-484-3162 
EXP: Mont(eal 249, Que., Future Elctrns., 6655 Cote 

Des Neiges Rd. 514-735-5775 
, CARCO ELCTRNS., 1180 O'Brien Dr., Menlp Park, Calif., 

94025, Tel: 415-321-6174; Sis. Mgr: Wm. Spont 
CARDION COMMUNICATIONS, Long Island Expwy., 

Woodbury,. N.Y., 11797, Tel:. 51.6-!l21-7300, TWX: 
510-221-2179; Sis. Mgr: R.C. Kallaway 

CARDION ELCTRNS., Unit General Signal Corp., Long 
Island Expwy., Woodbury,' N.Y.," 11797, Tel: 
51'6-921-7300, TWX: 510-221-2179; Mktg. Mgr: J.F. 

. Riley ' .. '. .i 

CARDWELL CONDENSER, 80 E. Montauk Hwy:, 
Lindenhurst, N.Y., 11757, Tel: ·516-TU-4-4300 N. 
Kjeldsen 

CAREY ELCTRN. ENGRG. CO., '1880 Clifton Ave., 
Springfield, Ohio, 45505, Tel, 513-323-6300; Sis. Mgr: 
R.M. Carey, Jr. 

CARGOCAIRE ENGRG. CORP., 8-10 Chestnut St., 
Amesbury, Mass., 01913, Tel: 617-388-3131, TWX: 
617-388-1379; V.P. Sis: T. MeCraine 

CARLING ELECTRIC, 505 New Park Ave., W. Hartford, 
Conn., 06110, Tel: 203-233-5551, TW1C: 710-425-0034; 
SIs. Mgr: R.H_ Smith ._."""'"~,_;,. __ , __ .............. __ Pg_ 1897 
Cal Van Nuys, Pacific Switch Controls, Inc.; 14048 

Burbank Blvd. 213-673-4802 
Ga Doraville, SwHch Controls, Inc., 5299 Buford Hwy. 

404-451-3258 
III Wheaton, Carling Elec., Inc., 201 N. GableS Blvd. 

312-653-1130 
Tex Dallas, TexaswHch, Inc., 2942 Congressman La. 

214-357-1768 
CAROL CABLE CO. w., 2665 E. Del Amo Blvd., Compton, 

Cal., 90221, Tel: 213-636-9961; V.P. Pur: J.L. Weiss 
CAROLINA MEDICAL ELCTRNS., INC., U.S. 52 Expwy., 

Box 307, King, N.C., 27021, Tel: 919-983~5132; Sis. 
Mgr: C:R. Jones 

CARPENTER CO., 8030 N. Ridgeway, Skokie, III., 60076, 
Tel: 312-0R-6-0404;Sls. Mgr: S. Greenspan . 

CARPENTER MFG. CO., INC., Fairgrounds Dr., Manlius, 
N.Y., 13104, Tel: 315-682-9176 

CARS'ON MFG. cb.; 5453 N. Rural St., Indianapolis, Ind., 
46220, Tel: 317-257-?191; Sis. Mgr: G.L. Lockwood 

CARTER MFG. CORP" 23 Washington St~ Hudson, 
Mass., 01749, Tel: 617-562-6987; Sis. Mgr: LM. Burgess 

Pgs. 2912,2913 
C'onnGlastonbury, O.K. Barton Assocs., Inc., 343 New 

London Tpkll. • 203-633-9417 
III Chicago, Comm. Engrs., 7100 Northwest Ave: 

312-761-0548 
MassAubumdale, C.K. Barton Assocs., Inc., 345 Aubum 

St. 617-332-2021 
NJ Wood-Ridge, Podeyn & Schmidt, 207 Hackensack 

St. 201-438-2780 
NY Great Neck, Podeyn & Schmidt, 420 Northem 

Blvd. 516-487-1173 
Ohio Dayton, Bek Assocs., Inc., 330 Salem Ave. 

513-278-1343 
Tex Dallas, Southern Engrg. & Sis. Co., Box. 47'173 

214-748-5760 
CARTER MOTOR CO., 2707 W. George·St, Chlcago,lII., 

60618, Tel: 312-588-7700; Sis. Mgr: E.J: MHchell 
--- Advertisement --

Carter FHP motors available in uni
versal shunt PM and variable speed' 
11100 to 1 HP. Gearmotors to 30 

.inJbs. torque, speeds to 750 RPM, 12 
to 230 VDC input. Highest quality, 
priced right, small orders welcome. 
DC to AC rotary converters 20 to 
2000 watt. sine wave output from 12 to 
264 VDC input. Automatic standby 
models for emergency power, Fre
quency changlirs produce sine wave 50 
or 60 hz unregulated. 115 AC from 25 
to 400 hz input, 20 to 2000 watt rat
ings. Our 40th year. 

CARTER PRECISION ELEC. CO., 3401 W. Madison St., 
Skokie, III., 60076, Tel: 312-0R-4-o340, TWX: 
910-223-3674; Sis. Mgr: R. Jenkins 

CARTER SEMICONDUCTOR, 374 Bayview Ave., 
Amityville, N.Y., 11701, Tel: .516-5118-0660, TWX: 
510-224-6691; Sis. Mgr: J_ Carter, Jr. _H._ ..... _._.Pg. 1795 

Ariz Tempe, Saguaro Tech. Svc., 1000 E. Apache 
602-275-0431 

Cal cupertino, Carter Serpiconductor tor, 10470 
Ainsworth 408-245-7884 

'Cal San Diego, Frugaletti Assoc., 3930 Ingraham 
714-272-6769 

III Northbrook, Jassen Assoc., 3495 Whirlaway 
.. . 312-498-4260 

Ind Indianapolis; J. L. Weber Agcy., 8150 Westfield 
317,255-4117 

Iowa Cedar Rapids, Engrg. Svc., 1026 3rd S.E. 
319-366-1591 

Kans Praire Village, Engrg. Svc., 7830 State Line 
913-649-4000 

Md Towson, C. H. Newson, 16 Skidmore 
Mass Lexington, Contact Sis. 
Mich Detroit, S. Greiner, 15318 Mack Ave. 

. , 313-882-7570 
Minn SI. Louis Pk" J. O'Brien, 2635 Lunn Ave. 

612-920-3643 
Mo 5t. Louis, Engrg, Svc., 6717'vemonAve. 

314-726-2233 
NJ Strattoi-d, A. E. Luba, 3 Summit Rd. 609-784-5000 
NY Amityville, Carter Semiconductor, 374 Bayview 

516-598-0660 
NY Northport, Halcon Assoc., Box 328 '516-423-1818 
Ohio Dayton, E .. M. A., Box 191 413-433-2800 
Tex Richardson, Thornton-Leepee' Elctrn. SiS., 423 

Melrose 214-231-6891 
CARTER'S INK CO., 239 First St., Cambridge, Mass., 

02142, Tel: 617-547-2950; Sis. Mgr: J. Rawding 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY CAR - CER 
CARY INSTRS., 2724 S. Peck Rd., Monrovia, Calif., 91016, 

Tel: 213-446-7181, TWX: 910-582-1613; Sis. Mgr: R. 
Haag 

CATALYST RESCH. CORP., 6101 Falls Rd., Bal~more, 
Md., 21209, Tel: 301-DR-7-71 00; Sis. Mgr: JW. Kulp 

CATON INDS., INC., 45 Walnut Ave., Clark, N.J., 07066, 
Tel: 201-382-9119; Sis. Mgr: O.J. Tamburr 

CBS LABORATORIES, High Ridge Rd., Stamford, Conn., 
06905, Tel: 203-327-2000; Sis. Mgr: Mark Simmons 

CCA ELCTRNS. CORP., 716 Jersey Ave., Gloucester, 
N.J., 08030, Tel: 609-456-1716; Sis. Mgr: R. Sidwell 

C. E. WIRE CO., 4011 McClure Ct., Fort Wayne, Ind., 
46809, Tel: 219-747-0973; Sis. Mgr: C.E. Wire 

C.B.C. INDS., INC., Box 346, Ft. Washington, Pa., 19034, 
Tel: 215-GA-3-2797; Sis. Mgr: C. Beckman 

CE-JA SPRINGS, INC., 169 Day St., Newington,Conn., 
06111, Tel: 203-522-2196; Gen'l. Mgr: G.J. Wassell 

CEA, 'Div. Berkleonlcs, Inc., 1221 S. Shamrock, 
P.!Ionrovia, Cal_, 91016, Tel: 213-359-9261; Mktg_ Mgr: 
Dean Hughes ._. __ • ..-••••••.•• _ ••... _ ••.•. _ ..•• __ ..••• _ .• _ Pgs. 672,673 
Ala Huntsville, Mekco, Holiday Off. Ctr. 205-881-3721 
Ariz Phoenix, J. Smith, 11032 N. 34th 602-942-7160 
Cal Pasadena, Technisales, 3820 E. Colorado 

213-792-5111 
Cal Redwood City, Long, 505 Middlefield Rd. 

415-369-3324 
Colo Boulder, J. Smith, 310 Seminole Dr. 303-449-7509 
Fla Orlando, Mekco Assoes., 3165 McCrory 

305-841-2215 
Kans Lenexa, Bard Assocs., 13100 W. 95th 

913-888-2673 
Md Betheseda, S & S Assoes., 7720 Wisconsin 

301-654-1434 
MassAubumdale, Engineering Assoc. of N.E., Box 101 

617-227-4301 
Mich Farmington, Carter, McCormil: & Peirce, 23995 

Freeway Pk. 313-477-7700 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314-849-0080 
NH Manchester, Engrg. Assoc. of N.E., 503 Donald 

603-623-7294 
NM Albuquerque, J. Smith, 401-B San Pedro,N.E. 

505-255-2111 
NC Burlington, Mekco Assoes., 1349 S. Church 

919-226-7177 
Ohio Cleveland, Carter, McCormic 8. Peirce, 21380 

Lorain' 216-333-5650 
Ohio Day tOil, Carlt:f(, i\licCofmic c1 riiircci, 5';2:; 

.Webster 513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 

Ctr. 412-824'3760 
Tex Houston, Lear & Assocs., Box 26653 

713-649-7727 
Tex Richardson, Lear & Assoc., Boi< 1266 

214-231-7696 
WashSeattle, Dewar Assocs., 6361 First Ave., S. 

206-763-2233 
EXP.: Cal., L.A.; Trans-World Tr., 11973 San Vicente 

213-472-0444 
For: Can., Lachine, Que., Microtech, 2625 Louis Pare 

514-631-6859 
CELANESE PLASTICS CO., Div. Celanese Corp., 550 

Broad St., Newark, N.J., 07102, Tel: 201-877-2300, 
TWX: 710-995-4446; Sis. Mgr: J.E. Giordano 

CELCO, Constantine. Engrg. Labs., Co., 70 Constantine 
Dr., Mahwah, N_J., 07430, Tel: 201-327-1123, TWX: 
7111-988-1018; SIs. Mgr: E. Ryder _ •••• _ ••• _ ••••• ___ Pg.339 
CELESTIAL COMPS., INC., Box 4216, Covina, Cal., 91722, 

Tel: 213-966-3576; Sis. Mgr: C. Burger 
. --- Advertisement ---

"Celestial produces resistor bobbins, 
bobbins with leads, coil forms, encap
sulation cups, and all cylindrical cus
tom high-precision miniature and 
microminiature electronic and instru
ment components of machined epoxy, 
plastics, and metals. Maximum 3{4" 
outside diameter, on Swiss Automatic 
Screw machines. Complete Secondary 
Department. Contact Sales Represen
tatives or Factory direct." 

CELLUPLASTICS, INC., Sub. Brockway Glass Co., 
Brockway, Pa., 15824; Pres: P.S. Holmquest 

CELTIC IN OS., INC., 14760 Keswick St., Van Nuys, Cal., 
91405, Tel: 213-787-3615; Sis. Mgr: C. Haynoski 

C.E.M. CO., INC., 24 School St., Danielson, Conn., 06239, 
Tel: 203-774-8571; Sis. Mgr: M: R. Rollinson' 

CENTER FOR TECHNICAL DEVELOPMENT, 517 E. Main 
St., Louisville, Ohio, 44641, Tel: 216-875:8892; Sis. 
Mgr: E.A. Presta . 

CENTERLINE SPECIALTIES, Box 656, Boulder, Colo., 
80302. Tel: 303-443-9040; Sis. Mgr: B. Stark 

CENTRAL ENGRG. CO., 2930 Anthony La .• Minneapolis. 
Minn., 55418, Tel: 612-781-6557; Pres: L.E. Swanson 

See Page 957 for TRADE NAME DIRECTORY 

CENTRAL PLASTICS DISTS., 527 S. Wells St., Chicago, 
111.,60607, Tel: 312-786-0200; Pres: H.R. Greenwald 

CENTRAL SCIENTIFIC CO., Div. Cenco Instr. Corp., 2600 
S. Kostner Ave., Chicago, III., 60623, Tel: 
312-277-8300; Sis. Mgr: L.A. Miller ' 

CENTRAL TRANSFORMER CO., 850 W. Jackson Blvd., 
Chlcago,llI., 60607, Tel: 312-TA-9-1936; Sis. Mgr: M.R. 
Whitman 

CENTRA LAB, ELCTRNS., Globe-Union, 5757 N. Green 
Bay Ave., Milwaukee, Wisc., 53209, Tel: 414-228-1200, 
TWX: 910-262-3084; Sis. Mgr: K. Stephan 

Pgs. 1898,2348,2918 
Ariz Phoenix, Toward Engrg., 4240 .E. Clarendon 

. 602-955-3193 
Cal Los Angeles, Clemick-Neenan, 654 N. Sepulveda 

213-476-1272 
'Cal Redwood City, Logan, 463 Brewster #5 

415-369-6726 
Colo Denver, Electro-Rep., 1051 S. Platte River 

303-744-2821 
Fla Orlando, Cartwright & Bean, 609 Colonial 

. 305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill NW 

. 404-237-2273 
III Des Plaines, Centralab, 2200 E. Devon 

312-889-2900 
Ind Indianapolis, L. DeVoe, 4010 Washington 

. 317-283-1395 
Iowa Cedar Rapids, J. Vrbik, 2818 A Ave.NE 

319-365-0461 
Kans Overland Pk., Lowell, Kangas, 6920 W. 82nd 

. 913-888-3202 
Md Elkridge, J. Bresson, 5600 Main 301-796-5220 
Mass Needham, Centralab, 60 Dedham Ave. 

617-444-4847 
Mich Benton Harbor, R. Merchant, Box 591 

616-925-4211 
Mich Detroit, R. Merchant, 18411 W. McNichols 

313-KE-5-6000 
Minn Mpls., gentralab, 4901 W. 77th St. 612-920-4130 
Mo St. Louis, Lowell, Kangas"Box 26 314-MI-7-1111 
NJ Clifton, Centralab, 1010 Clifton 201-778-5900 
NY Albany, Compa; Albany, 6 Highland 518-489-7408 
NY New York, Centralab 212-564-7540 
NY Cicero, Compar Albany, 5850 Glendora 

315-471-3356 
NY Endwell, Compar Albany, 530 Vema 

607-723-8743 
NY Fairport, Compar Albany, 42 Wining ~rook 

716-271-2230 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704-537-7965 
Ohio Cleveland, M. Roth, 678 S. Green Rd. 

216-EV-2-9090 
Ohio Dayton, R. Siff, Box 7035, Sta. B 513-278-4779 
Pa Narberth, J. Bresson, 107 Forrest Ave. 

• 215-839-6770 
Tenn Memphis, Cartwright & Bean, 560 S. Cooper SI. 

901-276-4442 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 

214-357-4601 
Tex Houston, R.E. Nesbitt Co., 4810 Hazard 

713-JA-8-3811 
Va Lynchburg, J. Bresson & Assoc., Box 4115 

703-237-0829 
WashSeattle, J. J. Backer, 221 W. Galer St. 

206-AT-3-6470 
Wisc Milwaukee, Kiehm & Assoc., 1225 N. Water 

414-276-4040 

CENT~ALAB SEMICONDUCTOR, Globe-Union, 4501 
Arden Dr~ EI Monte, .Cal., 91734, Tel: 213-579-0700, 
TWX: 9111-587-3429; Mgr., Mktg. Grp: F.H. Angler 

Pgs. 1796-1798 
Ariz Phoenix, Toward Engg., Box 15268 602-955-3193 
Cal Huntington Beach, Clemick-Neenan, 711 Ocean 

714-536-1732 
Cal Los Altos, Recht, 900 N. San Antonio 

. 415-941-0336 
Cal Los Angeles, Clemick-Neenan, 654 N. Sepulveda 

213-476-1272 
Colo D\lnver, McLoud & Raymond, 2151 S. Grape 

303-756-1589 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill 

404-237-2273 
11/ Des Plaines, Centralab,. 2200 E. Devon 

312-827-4487 
III Des Plaines, Coombs Assoc., 1001 E. Touhy 

. . . 312-775-0170 
Ind Indpls., L.M. DeVoe, 665 E. 61st 317-257-1227 
Mass Lexington, Contact Sis., 49 Waltham . 

617-861-1550 
Mich Detroit, G & H SiS., 24001 S. Field 313-358-1910 
Minn MinneapoliS, Furber SiS., 6500 Nicolett 

612-861-1518 

Mo St. Louis, Coombs, 11734 Lockland Indl. 
314-542-3636 

NJ Clifton, Centralab, 136 Lakeview 201-478-5300 
NY Rochester, W.H. Zimmerman, 3100 Monroe 

716-586-4450 
NY Syracuse, W.H. Zimmenman, 112 Dewitt 

315-474-4889 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704-537-7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

919-832-7128 
Ohio Cleveland, M. Roth SiS., 678 S. Green 

216-382-9090 
Pa GlenSide, Elcom Inc., 130 Easton 215.885-1325 
Tenn Memphis, Cartwright & Bean: 560 S. Cooper 

901-276-4442 
Tex Dallas, R.E. Nesbitt, 2930 Merrell 214.357-4601 
Tex Houston, R. Nesbitt Co., Box 66831 713-528-3811 
Va Fairfax, Schibley Assoc., 10604 Warwick 

703-591-3008 
WashSeattle, J. Backer Co., 221 W. Galer 

206-285-1300 
Wisc Milwaukee, Mueller Elctrn. Sis., 10721 W. Capital 

414-464-4210 
For: Toronto 18, Ont Can., Wilson Entprs., 386 Bering 

Ave. 416-231-7536 

CENTRON ENGRG., 1518 W. 132nd St., Gardena, Cal., 
90249, Tel: 213-321-3220; Sis. Mgr: N. Levesque . 

Pg.1299 
Ariz Scottsdale, F. Board Assocs., Box 1906 

602-949-9561 
Ark Magnolia, J.V. Schoonmaker Co., Box 247 

505-234-3778 
Cal Burlingame, W. J. Purdy Co., 770 Airport Blvd. 

415-347-7701 
Cal Los Angeles, Black & Strong, 1728 S. LaCienega 

Blvd. 213-870-9191 
Colo Littleton, W.J. Purdy Co., 1449 Littleton Blvd. 

303-794-4283 
Conn Meriden, P.R. Sturgeon Co., 99 Colony St. 

203-237-1112 
III Hinsdale, Hill-Gray Assoc., 2 Salt Creek La. 

312-325-4810 
Iowa Des MOines, T.L Dowell, ~127 27th St 

515-255-6480 
:(&n.:i OV~il:';id r::., T.L. D:':::II, 7~(i9 '.".'. 80~h St. 

913-649-6069 
Md Baltimore, Trinkle SiS., 8745 Cimarron Cir. 
MassChestnut Hill, P.R. Sturgeon Co., 1330 Boylston 

St. 617 __ 734-7710 
Mich Detron, R.C. Merchant Co., 1 8411 W. "McNichols 

614-535-6000 
Minn Minneapolis, M. Foster Co., 228 S.Cedar Lake 

Rd; 612-374-2612 
Mo St. Louis, T.L. Dowell, 4753 Tital Ct. 

314-892-2859 
NJ Cherry Hill, 500 N. Kings Hwy. 609-667-3500 
NM Albuquerque, C.T. Carlberg & Assoes., Box 3177, 

Sta. 0 505-265-1579 
NY Syracuse, Mar-Com ASsoes., 2002 Teall Ave. 

415-437-2992 
Ohio Dayton, Neal Bear Co., 1563 E. Dorothy La. 

513-299-3566 
Pa Allison Pk., Trinkle SiS., 3947 Summer Rd. 
Tenn Memphis, Cartwright' & Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J.V.Schoonmaker Co., 2995 Ladybird La . 

214-357-8481 
CENTURY COIL CORP., 1522 N. Clybourn Ave., Chicago, 

III., 60610, Tel: 312-664-2395; Sis. Mgr: W.R. 
Williamson 

CENTURY DATA SYSTEMS, 1270 N. Kraemer Blvd., 
Anaheim, Cal., 92806, Tel: 714-632-7111 

CENTURY ELEC. CO., 1806 Pine St, St. Louis: Mo., 
63166, Tel: 314-CE-I-4920, TWX: 314-044-7191; V.P. 
Sis: J. Bolton 

CENTURY FASTENER CORP., 20 Grand Ave., Brooklyn, 
N.Y., 11205, Tel: 212-UL-2-6440; Sis. Mgr: G. Stieglitz 

CENTURY STRAND,INC., 3 Entin Rd., Clifton, N.J., 07014, 
Tel: 201-472-7777; Sis. Mgr: L Kellermann 

CERAC, INC., Box 597, Butler, Wisc., 53007, Tel: 
414-781-5525 

CERAM CORP., 5345 Timken Sq., La Mesa, Calif., 92041, 
Tel: 714-463-9211 

CERAMASEAL, INC., Sub. Interpaee Corp., Box 25, New 
Lebanon Center, N.Y., 12126, Tal: 518-794-6101; Sis. 
Mgr: G.D. Sawin 

CERAMIC MAGNETICS, INC., 87 Fairfield Rd., Fairfield, 
N.J., 07006, Tel: 201-227'4222; Mktg. Mgr: J.A. Mecca 

CERMETRONCORP., 10439 Roselle St., San Diego, Cal., . 
92121, Tel: 714-453-1354; Sis. Mgr: G. Scott conl'd 
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CER - CHO MANUFACTURERS & SALES OFFICES DIRECTORY 

--- Ad~ertisement 
Cermetron Corp. manufactures high· 
alumina substrates. for the hybrid mi' 
croelectronics industry. Snap-a-parts 
and micro substrates as small as .010 
square are a specialty. Any custom cir
der delivered in 2-3 weeks. Any stand
ard item 4 to 7 days. Delivery. 96% 
and 99.5% AL203 

CERRO CORP., 300 Park Ave .. New York, N.Y., 10022, 
Tel: 2·12-MU-8-8822, TWX: 212,867-5894; Pres: R.P. 
Koenig . 

CERRO WIRE & CABLE CO .. Div. Cerro Corp., 285 Nicoll 
SIc,New Haven, Conn., 06504; Tel: 203-772-2250, 
TWX: 710-465-2149; Sis. Mgr: E.S. Reed . 

CES ELCTRNS., 2968 Avenue Z, Brooklyn, NY., 11235; 
Sis. Mgr: S. Chase .. 

CETRON ELCTRN. CORP., 715 Hamilton St, Geneva, III., 
60134, Tel: 312-232-4140; Sis. Mgr: RC. Hendricksen 

CGS/DATAMETRICS, 127 Coolidge Hill Rd., Watertown, 
Mass., 02172, Tel: 617-924-8505; Sis. Mgr: H. Gray 

CGS/LAWRENCE, Ind'!. Blvd., Southampton, Pa., 18966, 
Tel: 215-355-5500; Sis. Mgr: T. Burcaw . 

CGS UNITS, INC., 73 Saginaw Dr., Rochester, N.Y., 14623, 
Tel: 716-244-2080; Sis. Mgr: R.B. Taylor 

CHADWICK-HELMUTH CO., INC., 111 E. Railroad Ave., 
Monrovia, Calif., 91 016, Tel: 213-358-4567; Sis. Mgr: B. 
Minteer 

CHALCO ENGRG. CORP., 15126 S. Broadway, Gardena, 
Cal., 90247, Tel: 213-FA-1-0121, TWX: 910-346,7026; 
Sis. Mgr: J. Cox. .. 

CHAMBERLAIN MFG: ·CORP., 845 Larch, Elmhurst, III., 
60126, Tel: 312-279-3600; Dir. Mktg: H. Prince 

CHANNEL INDS., 839 Ward Dr., Santa Barbara, Cal., 
93105, Tel: 805-967-0171; Sis. Mgr: R.M. Callahan 

CHANNELLOCK, INC., S. Main St., Meadville, Pa., 16335, 
Tel: 814-336-1175; Sis. Mgr: WA DeArment 

CHASE BRASS & COPPER CO., 20600 Chagrin Blvd., 
Cleveland, Ohio, 44122, Tel: 216-283-3900, TWX: 
216-486-5689 

CHASE METAL SERVICE DIV., 20600 Chagrin Blvd., 
Cleveland, Ohio, 44122, Tel: 206-283-3900; V.P. Sis: 
D.S. Soliday , 

CHASE-SHAWMUT CO., 374 Merrimac St, Newburyport, 
Mass., 01950, Tel: 617-462-6662, TWX: 71 0-347-0264; 
Sis. Mgr: H.E. Pike 

CHASE & SONS, INC., 19 Highland Ave., Randolph, Mass., 
02368, Tel: 617-963-2600; Sis. Mgr: L.P. Graham 

CHASSIS-TRAK, INC., 525 S. Webster Av~., Indianapolis, 
Ind., 46219, Tel: 317-359-5407; Sis. Mgr: J.Ryoung 

CHATHAM CONTROLS CORP., 33 River Rd., Chatham, 
N.J., 07928, Tel: 201-635-8892; ·Sls. Mgr: D.C. Plirst 

CHATILLON JOHN & SONS, 83-30 Kew Gardens Rd., 
Kew Gardens, N.Y., 11415, Tel: 212-847-5000; Sis. 
Mgr: N. Lavenda 

CHEM AERO, INC., 231 E. Lomita Blvd., Wilmington, Cal., 
90744, Tel: 213-775-2581, TWX: 910-345-626~; Sis. 
Mgr: H.N. Lee 

CHEMALLOY ELCTRNS., Box 10, Santee, Cal., 92071, 
Tel: 714-448-5715; Sis. Mgr: S. Freedman 

CHEMCUT CORP., 500 Science Pk., State College, Pa., 
16801, Tel: 814-238-0514 

CHEMELEC PRODS., INC., 8 Fellowship Rd., Cherry Hill, 
N.J., 08034, Tel: 609-424-1470; Pres: F.O. Dutton 

CHEMICAL COMMERCE, 123 Sussex Ave., Newark, N.J .. 
07103, Tel: 201-621-9652; Owner: R. Handel 

CHEMICAL MICRO MILLING CO, Box 770, Camden, N.J., 
08101, Tel: 609-964-2030, TWX: 710-892-0731; Sis. 
Mgr: F.D. Kronslak 

CHEMICAL PRODS. CORP., King Philip Rd., E. 
Providence, Rl, 02914, Tel: 401,434-1770, TWX: 
401-438-2607; Pres: H:B. Allison 

CHEMPLAST, INC., 31-150 Dey Rd., Wayne, N.J., 07470, 
Tel: 201-696-4700, TWX: 710-988-5834; Exec. V.P., 
Sis. Mgr: M. Powell, Jr. 

CHEMTRONICS, INC., 1260 Ralph Ave., Brooklyn, N.Y., 
11236, Tel: 212-NA-9-1300; Sis. Mgr: A. Friedman 

CHERRY ELECTRICAL PRObS., 3623 Sunset Ave., 
Waukegan, III, 60085, Tel: 312-689-7600, Ext. 7703, TWX: 
910-235-1572; Sis. Mgr: D. Grady ...................... Pg. 1899 
Ala Huntsville. Powertronics, Box 3384 205-852-6347 
Cal Palo Alto, Abbott Engrg., 2450 EI Camino Real 

415-327-0830 
Cal Torrance, O'Donnell, 18053 Crenshaw Blvd. 

. 213-323-9243 
Colo Broomfield. Arrowhead Sis .. Box 335 . 

303-222-6462 
Conn Meriden, Electro-Products Sis., Box 92 

203-235-4040 
Fla Belleair Bch., Consultants for Industry, 211 

Howard Dr. . 813-595-1486 
Ind Ft Wayne, Menze Sis., Box 9178 219-747-5616 
MassWaltham, Electro-Products Sis., Box 121 

617-899-1570 
Mich Troy, MCPhail, 1820 Stephenson Hwy. . 

313-689-6444 

Mich Westland, Miltimore Sis., 34142 Fountain· 
. . 313-261-8117 

Minn St Paul, Cahill, 3000 Hudson Rd. 612-739-8445 
Mo Kansas City, Thro Industrial Sis., Box· 7244 

913-362-2533 
NJ Ft Lee, S. Justin, Box 1068 ·201-947-4371 
NJ . Pitman, Colrud Co.,·601 Ardmore Ave. 

.609-589-5866 
NM Albuquerque, Crown Engrg ... 2129 San Mateo, 

N.E. .. . . 505-265-20ll~ 
NY Rochester, W.J. Andres, 39 Saginaw Dr. 

. . . 716-244-2445 
NC Thomasville, Powertronics, Box 403 919-476-4257 
Tex Dallas, Reese Assoc., Box 24410 214·-638-6575 
Tex Houston, Reese Assoc., Box 26247 713-621-3134 
Va Lynchburg, Powertronics, 5633 White 'Oak Dr. 

.. 703-239-6085 
WashSeattle, Jas. J. Backer Co., Box 9327 

206-205-1300 
Wisc Pewaukee, D. Herrick, 220 Sussex·.st. . 

. 414-691-27Z0 
CHEFjRY RIVET DIV., Townsend Co., P;O. Box 2157, 

Santa' Ana, Calif., 92707, Tel: 714-545-5511, TWX: 
910-595-1500; Sis. Mgr: D.J. Sauser 

CHESAPEAKE INSTR CORP., Shadyside, Md., 20867, 
Tel:.301-867-2151;·Mktg. Mgr: J.F. Luckey 

CHICAGO CONDENSER CORp., 3255 W. Armitage Ave., 
Chicago, 111.,60647, Tel: 312-227-7070; Sis. Mgr: P. 
Philips 

CHICAGO DYNAMIC 'NDS., Precision Prods. Dlv., 1725 
W.. Dlversey Blvd., Chicago, III., 60614, Tel: 
312-935-4600; Sis. Mgr: J,M. Early ......... _ .......... Pg. 1900 
Cal Burbank, W.eightman, 1226 W. Olive 

. . 213-VI-9·-2435 
Cal Menlo Pk., Weightman & Assocs., 120 Santa 

Margarita . 415-325-2885 
Colo Aurora, Bishop Entprs., 126 Del Mar Cir. ' 

. 303-364-7361 
Conn Waterbury, Coakley, Boyd & Abbett. 820 Hamilton 

Ave. ·203-756-8766 
Fla Orlando, W. Lehmann Co., 130x 20275 

305-841-4901 
Ga Atlanta, W. Lehmann Co:, Box 52786 ' 

. 404-237-0600 
III Rolling Meadows, Sumsr, 5105 Tollview 

312-392-7370 
Ind Fort Wayne, Sumer, Inc., 2211 S. Calhoun . 

219-744-4331 
La New' Orleans,Glidden Eng. & Equip. Co., Box 

10442 504-721-4763 
Md Glen Arm, Billis Sis. Co., Box 94H-40, Ravenhurst 

Cir.' 301-592-7047 
MassNeedham, Coakley, Boyd & Abbett, 1424 

Highland 617-444-5470 
Mich Derait, L. Dickelman,18315 W. Seven Mile 

313-255-3300 
Minn Mpls., M. Foster, 228 S. Cedar Lake 

612-374-2612 
Mo St. Louis, Harris-Hanson, 2814 S. Brentwood 

Plaza' 314-962-0111 
NJ Cherry Hill, J. Billis Sis., 14 Galway 

609-HA'8-3651 
NJ "Wayne, S.A.M. Assocs., 18 Tilghman 

201-684-7682 
NY Albany, Compar-Albany, 6 Highland Ave. 

518-489"4777 
NY Jamaica, S.A.M. Assocs., 150-08 87th 

. . 212-0L-8-8881 
NC Greensboro, L & 0, Inc., Box 7243 919-292-3201 
Ohio Cleveland, L. Dickelman, 28829 Chagrin 

. 216-831-1039 
Tex Dallas, Giidden Engrg. &.Equip.Co., 8609 N.W .. 

Plaza Dr. 214-EM-3:S539 
Tex Houston, Glidden Engr. & Equip. Co., 7728 Long. 

Pt. Rd. 713-681-1415 
Utah Salt Lake Cy., Bishop Entprs., 2520 S. State 

. . 801-487-2551 
WashSeattle, R. Johnston, 1011 N.E. 69th 

206-514-5170 
EXP: NY, Westbury, Minthorne Int'l. Co., 2200 Shames 

Dr. 212-895-3120 
For:' Ville Lasalle 650, Que., Electrodesign, Ltd., 840 

Lafleur 514-363-5120 

CHICAGO LOCK CO., 4275 W. Belmont Ave., Chicago, 
III., 60641, Tel: 312-282-7177; Sis, Mgr: E.L Lovelace 

Pg.1901 
NY New. Rochelle, 271 North Ave. 914-636-1311 

CHICAGO MINIATURE LAMP WORKS, 4433 N. 
Ravenswood Ave.,: Chicago, III., 60640, Tel: 
312-78~1020, TWX: 910-221-5445; Sis. Mgr: W. 
Bolhoven ..... _ .................... _ .... :_ ....... , ... , ................... Pg ... 1443 
Ariz Phoenix, Howe & Howe SiS., Box 10497 

, 602-264-7971 
Cal No. Hollywood; CMLC, 10213 Riverside Dr. 

213-877-0158 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

. Cal· San FranCisco, CMLC, 115 New Montgomery SI. 
415-391-1098 

'Colo Denver, Nelson Co., 1294 S. Bannock St. 
303-733-5528 

Conn New Haven,"Gerber"Sls., Box 2917, 29 Whalley 
Ave. 203-777-6279 

Fis N. Miami Bch., Cartwright & Bean, 2010,0 N.E. 
25th Ct. . 305-945-2962 

Fla· Orlando, Cartwright & Bean, 601' N. Fern Creek 
305-425-8~84 

Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 
N.W. 404-237-2273 

III Chicago, CMLW, 4433 N. Ravenswood Ave. 
312-784-1020 

Iowa Atlantic, Koenig-Myers Assoc., 300 Linn SI. 
712-243-3342 

Kans Shawnee Mission, Koenig-Myers Assoc., 5500 
Buena Vista Dr., Box 374 913-432-8300 

La . Metarie; Cartwright & Bean, 7010 Magnolia Ct., 
Box 73336 504-887-0482 

MassE. longmeadow, Gerber SiS., 24 Maple ct. 
413-525-3059 

. MassWaltham, Gerber SiS., 176 SEicond Ave. 
617-891-8040 

MichDetroit, R.C. Merchant, 18411 W. McNichols 
313-535-6000 

Mich St. Joseph, R.C. Merchant, 505 Pleasant St. 
616-983-7378 

Minn Minneapolis, M. Foster Co., 228 S. Cedar Lake 
Rd. 612-374-2612 

Mo Maryland Hgts .. Koenig-Myers Assoc., 2721 Beloit 
0,. , 314-739-1655 

NJ Cherry Hill, Trinkle SiS., 500 N. Kings Hwy. 
609-667-3500 

NY DeWitt, F. W. Taylor Co., 4455 E. Genesee St. 
315-446-0422 

NY Pt. Washington, T.M.A., Inc;, Box 735 
516-767-2432 

NC' Charlotte; Cartwright & Bean, 25 Harwyn Dr. 
704-537-7965 

NC Raleigh, Cartwright..& Bean, 1016 Belfast Dr. 
919-832-7128 

Ohio Nevi Bremen, T. Shelby & Co., 17 S . .walnut St. 
419-629-6511 

Tenn MemphiS, Cartwright & Beani Box 4760 
901-276-4442 

Tex Dallas, Techno, Box 20544 214-357-92i3 
WashSeattle, J.J. Backer Co., 221 W. Galer St. 

206-285-1300 
EXP: III., Chicago, E.D. Magnus & Assoc. Inc., 5715 N. 

Lincoln Ave. 312-334-1503 
For: . Can., Scarborough, On!., Lake Engrg .. 123 
.. Manville Rd. 416-751-5980 

CHICAGO RIVET & MACH. CO., 950 S. 25 Ave., Bellwood, 
III., 60104, Tel: 312-Ll-4-51 00, TWX: 312-547-7316; 
Sis. Mgr:.w.O. Shineflug 

CHICAGO SWITCH, 2035 W. Wabansla Ave., Chicago, 
111.,60647, Tel: 312-489-5500; Sls.Mgr: M. Podgorski 

, Pg.1902 
Cal Santa Clara. Richards, 2938 Scott 408-246-5860 
Cal Venice, Coplan Assocs., 4206A Glencoe 

. 213-397-2166 
'Fla Indian Rocks Bch., Tech-Rep., Box 425 

813-595-2834 
Fla Melbourne, Tech-Rep., Box 2095 305-723-9140 
Ga J!>nesboro, Tech-Rep., Box 955 404-753-0111 
III Rolling Meadows, Sumer, 5105 Tollview 

.' 312-392-7370 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave., SE 

. . 319-366-1591 
Kans Prairie Vlg., Engrg.· Svc., 7924A State Line 

913-649-4000 
MassNewton Upper Falls, Brookdale/Richter Engrg., 

1214 Chestnut 617,244-6969 
Mich Southfield, j, Montgomery, 194.00 W. Ten Mile 

313-358-2616 
Minn Mpls., Sumer, 7710 Computer 612-920-8414 
-Mo St. Louis, Engrg. SVC., 6717. Vernon 314-726-2233 
NJ Riverton, Given Assocs., Box 183 609-829-7249 
NY Port Wash., P. D. Aaron, Bo~ 511 516-767-2600 
NY Syracuse, Nycom, 2002 Teall 315-437-8343 
Ore Beaverton, N. R. Schultz Co., !;lox .IS6 

503-646-1345 
Tex Addison, Campion Sis., Box 396 214-239-9196 
WashBelievue, N. Schultz, 305·112th Ave., NE 
, 206-GL -4-5224 
For: Can., Scarborough, Ont., D.Randall, 1710 

Midland 416-751-7911 
CHICOPEE MFG. CO" Cornelia, Ga., 30531, Tel: 

404-778-2281, TWX: 404-778-4450;' Gen'l. Mgr: W.J. 
Shortt·. . 

CHIS SO CORP., 3-2 Marunouchi 2-Chonie: Chiyoda-Ku, 
Tokyo 100, Japan, Tel: Tokyo 231:4571, TWX: TK 2554 
Chisso . 

CHOMERICS, INC .• 77 Dragoh Ct., Wobum:Mass., 018111 , 
Tel: 617-935-4850i "TWX: 710-393-0173; Sis. Mgr: K. 
Dunn.e -, 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

CHRISTIE ELEC., 3404A W. 67th St., Los Angeles, Cal., 
90060. Tel: 213-750-1151, TWX: 910-321-3867; V.P: F. 
Benlamln _ ...... : .......................... _ ................... Pgs. 674,675 
Ala Huntsville. Ridge Instr., 7220 Governors, W. 

205·837-1761 
Ariz Phoenix. A.A. Mayes. 4014 N. 7th SI. 

602-279-5243 
Cal Diablo. Thomas Assocs., Box 664 415-837-8411 
Cal Los Angeles, Halbar Assocs., 3261 W. 4th 

213-387-8283 
Colo Denver, A.A. Mayes Co., Box 10486 

303-466-6311 
Fla Orlando, Ridge Instr. Co., 2227 Seely Dr. 

305-293-4711 
Ga Atlanta, Ridge Instr., 3094 McCully, NE 

404-939-1554 
Haw Honolulu, Victor Kim Elctrns., 623-25 South SI. 

507-1·32 
III Chicago, K. Meyers, 7256 W. Touhy . 

312-774-6440 
Ind Indianapolis, K. Meyers, 3512 Rockville 

317-243-6681 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third, SE 

319-366-1591 
Kans Prairie Vlg., Engrg. Svcs., 7924-A State Line 

913-649-4000 
Md Sliver Spg., L. White, 1110 Fidler La. 

301-585-3141 
Mass Lexington , W.M. Hague, 10 Muzzey SI. 

617-862-5700 
Mich Farmington, Carter, McCormic & Pierce, 23995 

Freeway Pk. 313-477-7700 
Mo ·SI. LOUiS, Engrg. Svcs., 6717 Vemon 

314-726-2233 
NJ Ridgewood, Instr. Sis. Co., Box 403 201-445-5210 
NM Albuquerque, R. Mayes, 8016 Zuni, SE 

505-265-7989 
NY Clarence, Rep. Tech., Inc., Box 156 716-684-6250 
NY Syracuse, Rep. Tech., Inc., 2002 Teall Ave. 

315-437-2845 
NC Winston-Salem,. L.G. WhHe, Box 2356 

919-725-3612 
Ohio Cleveland, Carter, McCormic & Pierce, 21380 

Lorain 216-333-5650 
Ohio Dayton, carter, McCormic& Pierce, Box 1472 

513-278-5873 
Pa Narberth, L. White-Keystone, 100 Essex 

215-664-6505 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. 412-824-3760 
Tenn Oak Ridge, Ridge Instr., 164 Ridgeway Ctr. 

615-483-1311 
Tex Richardson, C. Tinch, First Bank & Trust 

214-231-1322 
Va Arlington, Gans-Fryling, 2030 - 16th St, N. 

703-527-3262 
WashBelievue, A. Smith Co., 405 - 166 S.E. 

. 206-746-6770 
Wisc Milwaukee, K. Meyers, 4359 S. Howell 

414-482-1313 
EXP:Cal., L.A., Trans-World Trade, 11973 San Vicente 

213-472-0444 

CHRONETIcs, INC., 509 Nuber Ave., MI. Vernon, N.Y., 
10sso, Tet 914-699-4400, TWX:'71CHi60-0014; SIs. Mgr: 
S. Gordon _ ........... __ ..................... _ ........ _ ............. Pg. 425 
Ala Huntsville, Brennan Assocs., Box 1074 

205-536-7425 
Ariz Phoenix, Barnhill Assocs., 537 E . .osborn Rd. 

602-263-1250 
Cal Sherman Oaks, Winsor Dynamics, Box 5500 

213-989-3631 
Cal Woodside, Winsor DynamiCS, 195 Greer Rd. 

415-854-4870 
Colo Oanver, Barnhill Assocs., 1170 S. Sheridan Blvd. 

303-934-5505 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

203-624-7800 
Fla Clearwater, Brennan Assocs., Inc., Box 5006 

813-446-5006 
Fla Orlando, Brennan Assocs., Box 13026 

305-425-8161 
III Chicago, L.F. Green & Assocs., 5218 W. Diversey 

Ave. 312-286-6824 
Ind Indianapolis, L.F. Green & Assocs., 1111 E. 54th 

SI. 317-253-2087 
Md Silver Spring, Q.E.D. Elctrns., Inc., 850 Sligo Ave. 

301'JU-8-8134 
MassBurlington, J & J Assocs., 12 Cambridge SI. 

617-899~160 
Minn MinneapoliS, L.F. Green & Assocs., 6225 

University Ave. 612-781-1611 
NM Albuquerque, Barnhill Assocs., 827 Pennsylvania, 

N.E. 505-265-7766 
NY . Dewitt, DB Assocs., Box 14 315-446~220 
NY MI. Vernon, Q.E.D. Elctrns" Inc., 500 Nuber Ave. 

914-664-0080 

Tex Houston, Barnhill Assocs .. 3810 Westheimer 
713-621 ;0040 

Tex Richardson, Barnhill Assocs., 312 N. Central 
Expwy. 214-231-2573 

WashSeattle, H. Levinson Co., 1211 E. Denny Way 
206-EA-3-5100 

CHRONQ-LOG CORP., 2583 W. Chester Pike, Broomall, 
Pa., 19008, Tel: 215-EL-6-6771; Sis. Mgr: D. Blberman 

Pg.340 
Ala Huntsville, Reynolds & Assoc., 904 Bob Wallace 

Ave., S.w. 205-536-1941 
Ariz Phoenix, A.A. Mayes Co., 4014 N. 7th SI. #6 

602-279-5243 
Cal Los Angeles, Thorson Co., 6824 Melrose Ave. 

213-WE-7~790 
Cal Palo Alto, Thorson Co., 2443 Ash SI. 

415-DA-1-2414 
Cal San Diego, Thorson Co., 444 Olive SI. 

714-CY-8-8385 
Cal Tustin, Thorson Co., 17461 Irvine Blvd. 

714-544-5121 
Colo Denver, R. A. Mayes Co., Box 10486 

303-466-6311 
Fla FI. Lauderdale. Reynolds & Assocs., 161 S.W. 

75th SI. 305-581-6611 
Fla Melbourne, Reynolds & Assoes., 822 E. 

Strawbridge Me. 305-727-3205 
Fla ·Orlando, Reynolds & Assocs., Box 8877 

305-424-3836 
Ga Atlanta, Reynolds & Assoc., 175 W. Wieuca Rd. 

404-252-5360 
Mass Needham, Wild & Assoes., 570 Hillside Ave. 

617-HI-4-2366 
Minn SI. Paul, De Beck Assoc., 2119 Grand Ave. 

612-690-1557 
NJ Mountainside, J. J. Wild, Inc., Box 1217 

201-654-3272 
NM Albuquerque, A.A. Mayes Co., 8016 Zuni Rd. 

505-265-7989 
NY Hastings on Hudson, Wild & Assocs., Box 266 

914-963-3803 
NY Jericho, J. J. Wild, Inc., 400 Jericho Tpke. 

516-WA-1-7100 
Ohio Worthington, Ohio Instr. Co., 505 -Whitney. Ave. 

614-885-0743 
Pa Southampton, Wild & Assocs;, 80 Second SI. Pike 

215-EL -7 -6645 
Tc~ Rich2rr!~on, A. A. r'-'la~/es Co., Aox 1021 

214-235-3043 
Va Arlington, H.J. Heffernan Co., 1123 N. Irving SI. 

. 703-JA-2-6666 
WashSeattle, Thorson Co., 909 N.E. 43rd SI. 
. 206-ME-2-0710 
For: Can., Don Mills, Onl., York Instrs., 1262 Don Mills 

Rd. 416-445-1255 
CHRONOMATIC DIV., Illinois Tool Works, 110 W. 

Providencia Ave., Burbank, Cal., 91502, Tel: 
213-846-4731; Sis. Mgr: C. Jones 

CHU ASSOCS., INC., P.O. Box 387, Whitcomb Ave., 
Littleton, Mass., 01460, Tel: 617-456-3282; Sis. Mgr: 
I.M. Faigen 

CIMCO WIRE & CABLE, 250 W. Crescent Ave., 
Allendale, N.J., 07401, Tel: 201-DA-7-2522; Pres: W.J. 
Indoe ........................................................................ Pg. 2996 
Ariz Scottsdale, OEM Specialties,,6625 E. MacDonald 

Dr. 
Cal Hawthorne; Falmat, Inc., 13125 Yukon Ave, 
Fla Altamonte Springs, Grose Assoc., Box 536 
III Chicago, Kennedy Engrg., 6713 N. Oliphant Ave. 
MassWeston, F.C. Talbot Cb., Box 366 
Mich Birmingham, Comp.llnsulation, 610 N. Woodward 
Minn Minneapolis, W. Schmitt Assoc., 4522 Excelsior 

Blvd. 
Mo 51. Charles, Metal Craft Supply Co., 23 North Dr. 
NJ Montclair, E.B. Hinck, Box 201 201-716-2625 
NC Charlotte,·B. Jackson Co., 4632 Rljndolph Rd. 
Ohio Cleveland, Componentllnsulation Corp., 14235 

Detroit 
Pa . GlenSide, Precision Elctrns., Inc., 1601 Church Rd. 
Pa Pittsburgh, J.W. Kight Co., 4 Longfellow Rd. 
Tex DaUas, A.E. Nesbitt Co., 2930 Merrell Rd. 
For: Can., Montreal, Que., Allied Elctrn. SiS., 5350 

. Montclair 

CINCH DIV. TRW INC., 1501 Morse Ave., Elk Groye 
Village, ilL; 60007; Tel: 312-439-8800, TWX: 
910,222-1796; Sis. Mgr: K.E. Myers ...... Pgs.2600'2609 
Cal Monterey Pk., 887 S.-Atlantic Blvd. 213-282-8416 
Cal Mountain View, 2680 Bayshore Frontage Rd. 

Cal Tustin, 17501 Irvine Blvd. 
Fla Boca Raton, 1499 S.w. 5th Ave. 
Fla Orlando; 5360 Diplomat Cir. 
III Elk Grove Village, 1982 Lunt Ave. 
Ind Indianapolis, 2511 E. 46th SI. . 
MassReading, 100 Main SI. 

415-969-2252 
714-838-4392 
305-399-4884 
305·645-2503 
312-437-5110 
317-547-9411 
617-944-3020 

CHR - CIR 
Mich Detroit, 2832 E. Grand Blvd. 313-873-1150 
Minn Minneapolis, 7615 Metro Blvd. 612-941-4353 
Mo SI. Louis, 8000 Bonhomme 314-727-7370 
NJ FI. Lee, 530 Main SI. 201-947-7600 
NY MillbrOOk, Box AD 914-677-3488 
NY Syracuse, Pickard Bldg., E. Molloy Rd. 

Ohio Dayton, 1250 W. Dorothy La. 
Pa GlenSide, 1601 Church Rd. 
Tex Dallas, 1066 W. Mockingbird La. 
WashSeattle, 2320 N. 45th SI. 

315-454-9268 
513-298-9862 
215-887-7520 
214-637-6650 
206-633-3160 

CINCH-GRAPHIK, Diy. TRW INC., 200. S. Turnbull 
Canyon Rd., City of Industry, Cal., 91744, Tel: 
213-333-1201, TWX: 910,584-1861; Pres: G.C. Morse 

_ pg. 1297 
(Refer to Cinch, Diy. TRW INC for Sales Office 
Information) 

CINCH MFG. CO., A Dlv. of TRW INC., 1501 Morse Ave., 
Elk Grove Village, III., 60007, Tel: 312-439-8800, TWX: 
910,222-1796; Sis. Mgr: J. fiermaclnskl 

Pgs. 2600-2609 
(Refer to Cinch, Diy. TRW INC for Sales Office 
Information) 
CINCH-MONADNOCK, Div. TRW INC., 18300 E. Valley 

Blvd., Box 1222. City 01 Industry, Cal., 91747, Tel: 
213-964-6581, TWX: 910-564-1303; Sis. Mgr: C.M. 
Miller 

(Refer to Cinch Diy. TRW INC for Sales Office 
Information) 

CINCH-NU LINE, Diy. TRW INC., 1015 S. Sixth St., 
Minneapolis, Minn., 55415, Tel: 612-339-8301, TWX: 
910-576-2748; Gen'l Sis. Mgr: E.R. Schmidt 

Pg.2610 
(Refer to Cinch Diy. TRW INC. for Sales Office _ 
Informationl 
CINCINNAti FAN & VENTILATOR CO., 6516 Wiehle, 

Cincinnati, Ohio, 45237, Tel: 513-531-1742, TWX: N/A; 
Pres: G.B. Klee 

CINCINNATI SUB-ZERO PRODS., 2612 Gilbert Ave., 
Cincinnati, Ohio, 45206, Tel: 513-751-8810; Sis. Mgr: 
L.M. Doherty 

CINTRA INC., Sub/PhysicS Int'l Co., 1089 Morse Ave., 
Sunnyvale, Cal., 94086, Tel: 408-734-3630, TWX: 
910-339-9225; Mktg. Mgr: P. Kertesz 

CINTRA PHYSICS INT'L., 1089 Morse Ave., Sunnyvale, 
Cal.,94086 

CI:;CLE "F" INDUSTP.IES, 80:: 5~1, Trenten, ~!.J., 08604, 
Tel: 609-392-3141; Pres: E. Laskin 

CIRCLE SEAL CORP., Circle Seal Ctr., Box 3666, 
Anaheim, Cal., 92803, Tel: 714-774-6110, TWX: 
910-591-1147; Exec. Sis. Mgr: C. Siebert, Jr. 

CIRCON CORP., Santa Barbara Airport, Goleta, Cal., 
93017, Tel: 805-967~404; Sis. Mgr: K.C. Jensen 

Pg.2937 
Ariz Phoenix, Jensen Tools & Alloys, 4117 N. 44th SI. 
Fla Miami, Elctrn. Equip., 2701 N.W. 42nd Ave. 
NY Binghamton, Stack Ind'l. Elctrns., 45-49 

Washington 607-723-6326 
NY Hempstead, Davis Elctrns., 204 Main SI. 

516-483-9200 
NY New York, Terminal-Hudson Elctrns., 236 W. 17 

212-243-5200 
Pa CornweUs Heights, H. Mann, 977A Bristol Pike 

215-639-6200 
Pa Phila., Techni-Tool, 1216 Arch SI. 212-569-4457 

CIRCUIT POWER, INC., 227 Main St., Portland, Conn., 
06480, Tel: 203-342-2520; Sis. Mgr: P.C. Hooper 

Pgs.. 678,677 
Cal Los Altos, Cain & Co., 175 S. San Antonio 

415-948-6533 
Cal Los Angeles, Cain & Co., 522 S. Sepulveda 

213-476-2251 
Conn Millord, Westwood Assocs., 125 Cherry SI. 

203-878-8528 
III MI. Prospect, Cain, 1203 Ironwood Dr. . 

312-253-3578 
Mass Reading, Geder, 39 Cross SI. 617-944-3105 
NJ Montville, G & 'A SiS., 8 Brittany Rd. 

201-227-3926 
NY Cortland, RJC Assocs., 26. Morningside Dr. 

607-753-3909 
Ohio Reynoldsburg, Cain, 1467 Graham Rd. 
'. 614-861-2119 

Pa Lalryette Hill, M. Lader, 628 Ridge Pike 
215-825-3177 

Tex Dallas, Cain, 8609 N.W. Plaza Dr. 214-369-2897 
Va Woodbridge, M. Lader, 1561 Randall CI. 

202-296-2497 

CIRCUIT-STIK, INC., 1518 W. 132.51., Gardena, CaL, 
90249, Tel: 213-321-3220; SIs. Mgr: D. Harper 

Pgs. 1298,1299 
Ariz Scottsdale, F. Board Assocs., Box 1906 

. 602-949-9561 
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CIR - CML 
Ark' Magnolia, J.V. Schoonmaker Co., Box 247 

505-234-3778 
Cal Burlingame, W.J. Purdy Co., 770 Aiiport Blvd. 

415-347-7701 
Cal Los Angeles, Black & Strong, 1728 S.Lacienega 

Blvd. 213-870-9191 
Colo Uttleton, W.J. Purdy Co., 1449 Littleton Blvd. 

303-794-4283 
Conn Meriden, P.R. Sturgeon Co., 99 Colony SI. 

203-237-1112 
III Hinsdale, Hili-Gray. Assoc., 2 Salt Creek La, 

312-325-4810 
Iowa Des Moines, T.l. Dowell, 4127 27th St. 

. 515-255-6480 
Kans Overland Pk., T.L. Dowell, 7208 W. '80th SI. • 

913-649-6069 
MassChestnut Hill, P.R. Sturgeon Co., 1330' Boylston 

SI. 617-734-7710 
Mich Detroit, R.C. Merchant Co., 18411 W. Mc Nichols 

614-535-6000 
Minn Mpls., M. Foster Co., 228 S. Cedar Lake Rd. 

612-374-2612 
Mo St. Louis, T.l. Dowell, 47531 Total Ct. 

, 314-892-2859 
NJ Cherry Hill, Trinkle SiS., 500 N. Kings Hwy. 

609-867-3500 
NM AlbuqLierque, C.T. Carlberg & Assocs., BOx 3177, 

Sta. D 505-265-1579 
NY Syracuse, Mar-Com Assocs., 2002 Teall Ave. 

. 415-437-2992 
Ohio Dayton, Neal Bear Co., 1563 E. Dorothy La. 

513-299-3566 
Tenn Memphis, Cartwright & 'Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J.V. Schoonmaker Co., 2995 ladybird La. 

. 214-357-8481 
CIRCUIT STRUCTURES LAB., Div.Uncoln Instr. Co., Inc., 

3200 N. San Fernando Blvd., Burbank, CaIH., 91504, 
Tel: 213-849-6341; Sis. Mgr: F. Criswell 

CIRCUIT TECHNOLOGY, 160 Smith SI., Farmingdale, 
. N.Y.,11735, Tel: 516-293-8686; Sis. Mgr: M. Spilz 

CIRCUITS, INC., 59 Deming Rd., Berlin, Conn., 06037, Tel: 
203-828-3526; Sis. Mgr: GoA. Johnson 

CITIES SVC. CO., phester Cable Opera., Oakl8l)d Ave., 
Chester, N.Y., .10918, Tel: 914-469-2141, TWX: 
914-469-9801; Sis. Mgr: H.d. Coffey • ____ •••••••• Pg.2997 

Ariz Scottsdale, Bennewilz Assocs., Inc., 532 Brown 
. Ave. 602-947-7379 

Cal Los Angeles, Gamson Sis., 774 E. Pica BI. 
213-747-9331 

Colo Denver, Bennewilz Assocs ... lnc., 2801 E. Colfax 
Ave. ,. 303-399-1132 

Fla Orlando, ECA Assocs.,2213 Merritt Pk. Dr. 
, ' 305-4.24-0701 

III Elk Grove Vill.,'Knoblock & Assocs., Box 67 
312-593-5940 

Ind So. Whitley, Warner, Kesler & Assocs., Box 338 
219-723-5353 

Kans Shawnee. MiSSion, Kathrinus, Kelly, Boswell & ·Co., 
5460 Buena Vista . 913-722-0000 

Ky FI. Mitchell, G. W. Thelen, 3273 New Orleans 
" 606-341-8181 

MassWhitman, G.G. Magnusc;m, 44 Candlewick La. 
. 617-447-5364 

Minn Mpls., S. Clothier, 7400 Lyndals Ave., S. 
, . 612-869-3231 

Mo SI. Louis, Kathrinus, Kelly, Boswell, 2427 S. 
Brentwood BI. 314-962-5627 

NJ Haddonfield, Keefe Elctrn .. 13-15 S. Hadllon 
609-429-4650 

NM Albuquerque, Bennewilz Assocs., Inc., 9720 
Candelaria, N.E. 505-298-6775 

NY Brooklyn, J. D. Coury, 162 92nd St 212-836-7387 
. NY Great Neck, Cooper-Simon, 38 Middle Neek Rd. 

516-487-1142 
NY Rochester, B. H. Tollefson Assocs., 110 Allen 

'Creek Rd. . 716-271~4141 
NY Woodmere, I. G. Strauss, 1047 Roselle PI. 

. 516-374-5273 
NC Charlotte, B. Jackson, 4632 Randolph Rd. • 

. 704-366-6678 
Ohio Cleveland, Electro Com, 8761 Snow. Rd. 

. 216-886-2404 
Pa Delmont, T. F. Laslo & Assocs., 411 Manor 

412-468-5045 
Tex Dallas, R. E. Nesbitt, 2930 Merrell Rd. 

. 214-35J -4601 
Tex Houston, R. E. Nesbitt Co., 4810 Hazard 

713-528-3811 
WiSC Milwaukee, Gentron Co., 5810 W. Oklahoma Ave. 

. 414-543-8110 
For: Can., Montreal 260, Que., Future Elctrns. Corp., 

4310 Girouard Ave. 610-481-7701 
CITIES SERVICE COl, Pigments & Specialties Div., 60 Wall 

St, New York, N.Y.,loo05, Tel: 212-422-1600, TWX: 
710-581-5069 

MANUFACTURERS & SALES OFFIC.ES DIRECTORY 

CITY CHEMICAL CORP., 132 West 22nd SI., New York, 
N.Y., 10011, Tel: 212-929-2723; Sis. Mgr: EW. Colle 

CLAIREX ELCTRNS., 560 s. Third Ave., .Mt. Vernon, 
N.Y., 10550; Tel: 914-664-6602; SlL Mgr: G.A. Smith 

. Pgs. 1636,1637 
Cal Culver Cy., E. Roberts, 9601 W. Jefferson 

213-870-9561 
Cal Palo Alto, E. Roberts, 800 San Antonio 

415-324-1671 
Conn Bethel, A.L. Livera, 5 Brookwood 203-748-4639 
III Chicago, L-Tee, Inc., 5808 Higgins Ave. 

312-286-1500 
Mass S. Braintree, Bordewieek Sis. Engrg., 221 Grove 

St. 617-843-0845 
Mich DetrOit, Hilltronics, 13720 Puritan 313-342-3243 
Mlnn Mpls., Heimann, 5603 Lyndale 612-861-6051 
NY Mt Vernon, 560 S. Third Ave. 914-664-6602 
NY Spring Vly., Technlmat, 12 Briar 914'356-5030 
Ohio Chardon, Clairex Elctms., 11599 Forest 

216-285-3415 
Pa Media, Reeves, 2973 N. Providence Rd. 

215-LO-6-6709 

CLARE, C.P •. " CO., 3101 Pratt Blvd., Chicago, III., 
60645, Tel: 312·262·7700; V.P. Sl8: F.H. Blhler 

PgL 1662·1674 
Ala Huntsville, C.P. Clare, Box 5307 205·534-4538 
Cal Mountain View, 2680 Bayshore·Frontage Rd. 

415-968-2831 
Cal Santa Ana, Box 11240 714-835-4114 
Colo Uttleton, Regan & Assoc., 2485 W. 2nd Ave. 

303-936-7280 
Fla Ft. l:auderdale, 3081 E. Commercial 

305-771-0711 
III Chicago, C.P. Clare & Co., 3101 W. Pratt Blvd. 

312-262-7700 
Ind Ft. Wayne, Baehr, Greenleaf, 1917 Fairfax 

219·447-2251 
Iowa Des Moines, C.P, Clare, 501 Merle Hay Tower 

515-276-4147 
Md Baltimore, 6229 N. Charles SI. 301-377-8010 
Mass Needham, DeVaer Sis. El]!lrg., 1492 Highland 

617-444-4200 
Mich MI. Clemens, 111 Lodewyck 313-468-1784 
Minn Minneapolis, 4725 Excelsior Blvd. 612-920-3125 
NY Great NeCk, 525 Northern Blvd. 516-466-2100 . 
NY Fayetteville, C.P. Clare, Box 213 315-422-0347 
NY Rochester, C.P. Clare, 3700 East Ave .. 

716-385-2190 
NC Charlotte, R.W. Chapman, 4732 Old Pineville 

704-525-2421 
Ohio CinCinnati, Baehr, Greenleaf; 9505 Montgomery 

513-891-3827 
Ohio Cleveland,Baehr; Greenleaf, 14700 Detroit. . 

, . 216-221-9030 
Ohio Columbus, Baehr, Greenleaf, Box 5722 

614-486-4046 
Ohio Xenia, Baehr, Greenleaf, 925 Factory 

513-426-5485 
Pa FI. Wash., C.P. Clare & Co .. 1000 Oil.' Ct ... 

215-643-5321 
Pa Pittsburgh, C.P. Clare, Box 4499 412·923-17~4 

.. Pa Erie, Foster-Mc Clinton, 2131 W. 8th SI. 
, 814-455~9111 

Pa Pittsburgh, Fo~ter-McClinton"Manor Oak .Two, 
1910 Cockran 412-561-4803 

Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 
. . 214-357-4601 

Tex Houston, Getty-Eads-Adair, Box 36503 
713;781-3005 

Tex Houston, R. Nesbitt, 4208 MI. Vernon . 
, 713-528-3811 

WashBelievue, 4511 141st PI. S.E. 206-747-5600 
WVa Huntinglon, Foster-Mc Clinton, 17 Pembroke La. 

304-736-5161 
Wisc Wauwatosa, Larsen Assces" 10855 W. pottar 

414-258:0529 
For: Can., Montreal, Que., C.P. Clare Can. Dlv., 3300 

Cavendish 514·482-9750 
For: Can, Toronto. Onl., C.P. Clare Canada, Ltd., 61 

Industry SI. 416-762-8154 
CLARE-PENDAR CO., Box 785, Post Falls, .Idaho, 83854, 

Tel: 208-773-4541; Mktg. Mgr: S.F. Meyer 
CLARK CRYSTAL, Dlv. of Valpey FIsher, 344 Boston Post 

Rd:, Marlborough, Mass., 01752, '1'el: 617-481-0821; 
Sis. Mgr: F.L Nobles 

CLARK, DAVID CO., 360 Franklin St, Worcester, Mass., 
01604, Tel: 617-PL-6-6218; Sis. Mgr:,J.H. Givan . 

CLARKE - HESS, Comm. Resch. Corp., 43 W. 16th St., 
. N_ York, N.Y., 10011, Tet 212-255-2940; Sis. Mgr: K.K. 

Clarke ___ .. ; .... _ .... _ ......... _ ...... _ ......... _ ........... _ ...... _Pg.4211 
. Ala Huntsvilla, J.L Highsmith, 3322 S. Memorial 

205-881-3294 
Cal L08 Altos, Systems Mktg. Conslts., One 1 st SI. . 

. 415-941-4777 

Cal. Newport Baach, Takmark-West, 4301 Birch 
.714-540-4412 

Cal San Diego, Tekmark-West, Box 17156. .... . 
.. ' .714-277-0993 

Cola Aurora, Bishop ·Entprs., 126 Del Mar Cir.' 
303-364-7361 

Conn Hamden, Applied Meas., 2531 Whitney' 
203-288-5288 

Fla Orlando, J.L. Highsmith, 2543 Ind'i. Blvd. 
305-293-5202 

III Chicago, P. Lind Elctrns., 5483 N.: Northwest Hwy. 
. 312-774-1246 

Ind Indpls., P. Lind Elctms., 3969 Meadows 
. . 317-547-9178 

Md Ellicott·Cy, Applied Engrg.Conslts., 9051 
Baltimore Nat'l Pike 301·465-1272 

Mass Acton, APPlied Meas., 86 Hayward ' 617-263-2766 
Mich Royal Oak. Satullo, 4514 N. Woodward 

.313-549-3910 
Minn Circle Pines, P. Lind Elctrns. 612-786-5770 
NY N.Y., Clarke-Hess.Comm. Resch., 43 W.'16th' 

212:255-2940 
NY Syracuse, Tesca, 2002 Teail . 315-463-4566 
NC Charlotte, J.L. Highsmith, 3733 Monroe 

704-333-7743 
Ohio Cleveland, Satullo, 16801 Euclid 216-486-2600 
Ohio Dayton, Satullo; 2801 Far Hills 513-293-7061 
Pa Phila., Applied Engrg. Cons Its., 8605 Bayard 

215·247-9007 
Tex Dallas, Airap Elctrns., 6300 N. Central 

214-363-5291 
TaxEI Paso, Bishop Entprs., 5128 Camino De· La 

Vista' 915-584-8886 
Utah Salt Lake Cy., Bishop Entprs., 2520 S. State 

. 801·487-2551 
CLARKSON LABS., INC .• 1450 Ferry Ave., Camden, N.J., 

08104, Tel: 609-WO·6-5200; Sis. Mgr: N.M. G9ver 
CLAROSTAT MFG. CO., INC., Washington St, Dover, 

N.H., 03820, Tel: 603-742-1120, TWX: 710-297-4455; 
Sis. Mgr: H. Taylor 

CLARY CORP., Precision Instrs. Div.', 320 W. Clary Ave., 
. San Gabriel; CaIH., 91776, Tel: 213-287-6111; Sis. Mgr: 
H.Medalle· . 

CLAUSS CUTL.ERY CO.,.P.O. Box 667, Fremont, OhiO, 
43420, Tet 419-332-7344; V.P: J.A. Hart, Jr. 

PgL 2933-2936 
CLEAN ROOMS CONSTR., Box 275, Westminster, Cal., 

92683, Tal: 714-894-1214' .. . 
CLEMENS. MFG. CO., 630 S. Berry Rd., SI. Louis, Mo., 

63122, Tel: 314,WQ-1-7.228; Sis. Mgr: J. Clemens 
CLEMENTS MFG. CO., 6656 S. Narragansett Ave., 

Chicago, III., 60638, Tel: 312-767·79OO;SI8. Mgr:J.B. 
Handy 

CLEVELAND ELCTRNS., INC., 17877 .. SI. Clair Ave., 
Cleveland, Ohio, 44110. Tel: 216-692-1600; Mktg. Mgr: 
M.K. Smith. . . 

CLEVELAND ELCTRNS .. INC., 17877 SI. Clair Ave., 
Cleveland, Ohio, 44110, Tel: 216-692-1600; Sis. Mgr: 
B. Martin . 

CLEVELAND MICA CO., 1360 Hird Ave.,llikewood,Ohio, 
44107. Tel: 216-226-1360; Sis. Mgr: W.D. ,Burton 

CLEVELAND REFRACTORY METALS DIV., Chase Brass 
& Copper Co., 28850 Aurora Rd., 'Solon; Ohio;44139, 

'. Tel: 216-248-0300; Prod .. Mgr: M:E. McCann 
. CLEVELAND VIBRATOR CO., 2828 Clintot'\" 'Ave., 

Cleveland, Ohio, 44113, Tel: 216-241:7·157; Sis. Mgr: 
J.F. DrisColl 

CLIFTON DIV., Utton Sys., Marple 'at Brdway., Clifton 
Hgts., Pa.. 19018, Tel: 215-622-1000, TWX: 
510-669:8217; Pres:A. Georgili . 

CLiMATRONICS CORP., 1324 Motor Pkwy., Hauppauge, 
N.Y., 11787, Tel: 516-234-2772; Sis. Mgr:T. Schreiber 

CLiNTON.INSTR. CO., Boston Post Rd., Clinton, Conn., 
06413, Tel: 203-669-7548;'Ptes: HHCHhtoh 

CLIPPARD INSTR., INC., 7350-90 Colerain Rd., Cincinnati, 
Ohio. 45239. Tel: 513-521-4261; Sis. Mgr: R. Smith 

CLOVER INOS. DIV., GTI Corp., 600 Young SI., Dept. 4, 
Tonawanda, N.Y.,14150; Tel: 716'693-1331; Sis. Mgr: 
AV. Cosentino 

CML·MACARR, INC., SUb. Tenney Engrg., Inc., 167 
National Rd., Edison, N.J~ 08817, Tel: 201·287·2810, 
TWX: 710-998-0560; Sis. Mgr: T. Gordon 

Pgs. 661-868 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor 

714-540-7160 
Cal Palo Alto, Mauldin, 200 Califomia Ave. 

. 415-326-5291 
. Cal Sunnyvale, Meas. AssIlCS., Box 2162 

. 408-739-7785 
Fla Orlando, Datarep, Box 5929 '305-855-8945 
Fla· ,Pompano Bch., Datarep,Box:5277 305-781-9279 
III Chicago, L. Green,5218 W. Diversey 

, 312-286:6824 
La New Orleans, Young Engrg., Box 50327 

504-522-6216 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY. 

Md Ellicot Cy., Gans-Fryling, 9516 Michaels Way 
301-837-6311 

Md Silver Spring, Brimberg, 814 Thayer 301-588-7790 
MassAttleboro, Elctrn Sis. New England, Box 276 

617-222-4078 
Mich Detroit, H. Teplitz, 26847 Grand River Ave. 

313-537-9058 
Minn Mpls., L. Green, 6225 Univ. Ave. 612-781-1611 
Mo Florissant, Marsland Assocs., Box 567 

. 314-831-0015 
NJ Englewood Cliffs, Power Conversion & Contras, 

Box 1251 201-569-0015 
,NY Woodbury, Sweeney & Co., #5 Fox Meadow 

516-692-4222 
NC Winston-Salem, RADCO Co., 614 Nissen Bldg. 
Ohio Cleveland, H. Teplltz & Co., 3945 Meadowbrook 

. 216-371-2044 
Ohio Day1on, H. Teplitz & Co., 3711l Salem 

. 513-277-6531 
Pa Fairview Village, Acromatix, Box 271 

215-279-0377 
Tex Dallas, True Technology, 12016 Reldwood 

214-AD-9-7741 
Va Arlington, Gans-Fryling, 1030 16th 703-527-3262 
WashSeattle, Delcom SiS., 11937 Marine View 

206-248-0090 
Wisc Waukesha, L.F. Green, 830 Plateau 414-786-3678 

CMS DIV. INSTRUMATICS, 15516 h;dustrial Pkwy., 
Cleveland, Ohio, 44135, Tel: 216-267-9020; Sis. Mgr: 
G.E. Gregory, Jr. 

CO-OPERATIVE INDS., INC., 100 Oakdale Rd., Chester, 
N.J., 07930, Tel: 201-879-5151, TWX: 510-235-1277; 
Sis. Mgr: V.C. Bonardel 

COAST COIL CO_, 5333 W_ Washington Blvd., Los 
Angeles. Calif., 90016, Tel: 213-936-6188; SIs. Mgr: W_L 
Queen _ •• ~._ •• _. __ .... _ ... __ ........ _ .... _. __ .. _ .. _ ... _ .... _ ........... _ ... _Pg. 2487 

COAST ELCTRNS., 1305 Fifth SI., Manhattan Beach, Cal., 
90266, Tel: 213-376-6328; Sis. Mgr: G.F. Hammel 

COAX' DEVicES INC., Box 234-EEM, Chelsea, Mass., 
02150,. Tel: 617-884-6983; Sis. Mgr: S. Rosen 

COBEHN,INC., 226 Passaic Ave., Fairfield, N.J., 07006, 
Tel: 201-226-6675; Sis. Mgr: D.F. Cook 

COBER ELCTRNS-, INC., 7 Gleason Ave., Stamford, 
Conn., 06902, Tel: 203-327-0003; Mktg. Mgr: B_ 
Zarkower _ ....................................................... Pgs. 600,601 
Ariz Phoenix, Hytronic Meas., 1017 N. Third 

602-253-6104 
Cal Los Altos, J. Stone, 339 S. San Antonio 

415-948-4563 
Cal Westlake VIg., 3 DBM, 5388 Sterling Ctr. 

213-899-2300 
Colo Denver, Hy1ronic Meas., 4940 E. 39th 

303-388-4081 
DC Wash, Eastern Instr., 5410 Indian Head 

202-333-8880 
Md Baltimore, Eastern Instr., 1002 Ingleside 

301-744-3675 
MassWaltham, Meas. Conslts., 195 West 617-899-4400 
Mich Ypsilanti, Micro SiS., 650 Greenlawn 

313-482-1229 
NM Albuquerque, Hy1ronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NY DeWitt, DB Assocs., Inc., Box 14 315-446-0220 
NY Great Neck, Eastern Instr., 300 Northern 

. 516-466-9505 
Ohio Day1on, Micro SiS., 1250 W. Dorothy 

513-298-3033 
Pa Phila., Eastem Instr., 613 Cheltenham 

215-927-7777 
Utah Salt Lake City, Hy1ronic Meas., 2022 S. Main 

. 801-466-4924 
Va Richmond, Eastern Instr., Ross Bldg. 

202-333-8880 
For: Vancouver, B.C., Can., Canadian Dynamics, Ltd., 

8264 SI. George SI. 604-325-6014 
For: Calgary 21, Alberta, Can., Canadian Dynamics, 

Ltd., 122-17 Ave., S. E. 403-265-6500 
For: Tokyo, Japan, Industrial Imports, Box 1271-

Central P.O. 
CODEX CORP., 15 Riverdale Ave., Newton, Mass., 02195, 

Tel: 617-969-0600; V.P. Mktg: J. Rothrock 
COGNITRONICS CORP., 333 Bedford Rd., MI. Kisco, N.Y., 

10549, Tel: 914-666-2941, TWX: 710-571-2177; Sis. 
Mgr: I.B. Goldberg 

COHN, SIGMUND, 121 S. Columbus Ave., MI. Vernon, 
N.Y., 10553, Tel: 914-664-5300, TWX: 710-562-0112; 
Sis. Mgr: R. Cohn . 

COHU ELCTRNS., INC., San Diego Div., Box 623, San 
Diego, Calif., 92112, Tel: 714-277-6700, TWX: 
910-335-1244; Gen. Sis. Mgr: R.J. Schlicht 

COIL CO. OF AMER., 221 Washington SI., Northvale, N.J., 
07647, Tel: 201-768-3434; Sis. Mgr: B.M. Gottlieb 

Advertisement --
CUSTOM DESIGN A PROBLEM 
TO YOU? TRANSFORMERS, 
SOLENOIDS, POWER SUPPLIES, 
COILS SATURABLE REACTORS, 
MAGNET AMPLIFIERS, TO
ROIDS Random, Bobbin & Toroidal 
winding for all applications. ELEC
TRO-MAGNETS ELECTRO
VIBRATORS Write for prices to your 
exact specifications. 

COIL WINDING EQUIP. CO., INC., Railroad Plaza, Oyster 
Bay, N.Y., 11771, Tel: 516-WA-2-5660; Sis. Mgr: H. 

. George 
COLBER CORP., 26 Buffington SI., Irvington, N.J., 07111, 

Tel: 201-375-3004 
COLE-HERSEE CO., 20 Old Colony Ave., S. Boston, 

Mass., 02127, Tel: 617-268-2190, TWX: 617-269-3930; 
Sis. Mgr: M.B. Onwood . 

COLE INSTR., Div. FH Cole Enterprises, 2034 Placentia 
Ave., Costa Mesa, Cal., 92627, Tel: 714-642-8080; Sis. 
Mgr: C.B. Arnone 

COLE-PARMER INSTR. CO., 7425. N. Oak Park Ave., 
Chicago, 111.,60648, Tel: 312-647-0272; Sis. Mgr: J.C. 
Parmer 

COLEMAN CABLE & WIRE CO., 1900 N. Rfth Ave., River 
Grove, III., 60171, Tel: 312-456-4000 

COLEMAN INSTRS., 42 Madison SI., Maywood,lIl., 60153, 
Tel: 312:345-7500; Sis. Mgr: E.W. Dixon 

COLLECTRON CORP., 304 East 45th SI., New York, N.Y., 
10017, Tel: 212-689-7120, TWX: 710-581-6581; Sis. 
Mgr: R.B. Coombs 

COLLINS ELECTRONICS, INC., Old Love Point Rd., 
Stevensville, Md., 21666, Tel: 301-643-5055; Sis. Mgr: 
F.F. Johnson 

COLLINS, G.L CORP., 5875 Obispo Ave., Long Beach, 
Calif., 90805, Tel: 213-630-3121, TWX: 910-346-6707; 
Sis. Mgr: G.D. Collins 

COLLINS RADIO CO .. Cedar Rapids, Iowa, 52406, Tel: 
319-39~~10oo, TWX: 319-366-5917 C.1. Rice 

COLLINS RADIO CO., Dallas, Tex., 75207, Tel: 
214-AD-5-9511, TWX: 214-231-1495; V.P. Mktg: T.A. 
Campobasso 

COLLINS RADIO CO., Comps. Mktg., Newport Beach, 
Calif., 92663, Tel: 714-833-0600, TWX: 910-595-1705 

COLONIAL ALLOYS, Ridge Ave. & Crawford, Phila, Pa, 
19129, Tel: 215-GE-8-2272; Sis. Mgr: S.L. Cohn 

COLOR/URAFr ANTENNA CORP., i;;434 Ray",,;r St., ;,J. 
Holly.wood, Calif., 91605, Tel: 213-875-2334; Sis. Mgr: 
R. Raynor . . 

COLORADO INSTRS., INC., 1 Park SI., Broomfield, Colo., 
80020, Tel: 303-466-1881; Sis. Mgr: J.G. Zisch 

COLORADO VIDEO,INC., Box 928, Boulder, Colo., 80302, 
Tel: 303-444-3972; Sis. Mgr: G. Southworth 

COLUMBIA COMPONENTS, Sub. Computer Instrs., 60 
Madison Ave., Hempstead, N.Y., 11550, Tel: 
516-483-8200, TWX: 510-222-4189; Sls_ Mgr: L Eagle 

Pg.2742 
Cal Los Angeles, E. Landa, 1607 Pontius 

213-879-0770 
Cal Menlo Pk.; Frauman, Box 969 415-322-8461 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
111 Chicago, Ughtner Assoc., 6322 N. Milwaukee 

312-SP-4-1500 
Md Pimonium, Ba:rn Hill & Assoc., 1931 Greenspring 

Dr. 301-252-5610 
Mo Kansas City, Automatic General Elctm., 6550 E. 

Troast . 816-333-8206 
NY Huntington, Andrews & Andrews, 140 E. Main 

. ,516-692-8686 
NY Rochester, Serriple, 21 Edgewater LB.. 

'716-342-1413 
Ohio Fairborn, Technical Assoc., Box 388 

513-878-2484 
Utah Salt Lake City, Cannon Eng. & Sis., 2250 E. 17th 

S. 206-454-2514 
COLUMBIA ELEC. MFG. CO., 4519 Hamilton Ave., 

Cleveland, Ohio, 44114, Tel: 216-361-8060; Sis. Mgr: 
HW. Sussman 

COLUMBIA ELETRN. CABLES, 11 Cove St., New 
Bedford, Mass., 02740, Tel: 617-9$9-4455; SIs. Mgr: S_ 
Rudolph ..... _ .... __ ..... __ .. _._ ... _ .... _ ........... _ ......... Pgs. 2998-3005 
Ariz Phoenix, J. Morgan, 364 E. Virginia 602-279-1047 
Cal L.A., Columbia Elctrn. Cables, 1950 Naomi 

2.13-747-5283 
Cal San Fran., Tech. SiS., 1485 Bay Shore 

415-467-1434 
Colo Denver, Nelson Co., 1294 S. Bannock 

303-733-5528 
Fla No. Miami, Winfield Elctrn., 666 N.E. 125th 

305-751-5566 
Ga Atlanta, Winfield/Southeast Co., 2991 D N. Druid 

Hills Rd., N.E. 404-636-3023 
Haw Honolulu, G. Piety Factors, Box 2903 808-810-185 

.CML - COM 
III Chicago, B.J. Golbos, 2140 E. Lunt Av. 

312-439-4148 
Ind Indianapolis, F. McSweeney, 2555 E. 55th 

317,255-3777 
Kans Leawood, Gowler & Menezes, Box 6007 

913-649-8050 
Md Baltimore, E. K. P., 1626 Forest Pk. 301-757-3170 
Mass Needham, Coakley, Boyd & Abbett, 1424 

Highland 617-444-5470 
NY N. Bellmore, L. Keller, 1680 Newbridge 

516-785-2826 
NY Rochester, J. Brown Elctrn., 157 Rawlinson 

716-266-2728 
NY Yonkers, J. Brown Elctrn., 207 Rosedale 

914-779-7330 
NC Raleigh, Winfield/Southeast, 4909 Carteret 

404-636-3023 
Ohio Richfield, N. Bear Corp., 3435 Streets Boro 

216-659-3331 
Ore Salem, M. K. Widdekind Co., 3292 Sunnyview 

Ave., N.E. 
Pa Easton, E. K. P., 1346 Spring Garden 

215-252-6373 
Pa Erie, Nebco Assocs., 1564 W. 42nd SI. 

814-863-2111 
Pa Doylestown, E.K.P., 334 W. Court 215-345-1523 
Pa Monroeville, Nebco Assocs., 1974 Gregory 

412-824-2111 
Tex Dallas, J. Mc Kinney SiS., 1303 Chemical Sf. 

214-631-9450 
Tex Bellair; J. Mc Kinney SiS., Box 1026 713-665-3653 
Utah Salt Lake City, Nelson Co., Box 1871 

303-733-5528 
WashSeattle, M. K. Widdekind, 815 W. EWing 

206-284-8020 
COLUMBIA RESCH. LABS., Macdade Blvd. & Bullens La., 

Woodlyn, Pa, 19094, Tel: 215-532-9464; Sis. Mgr: J. 
Sarty 

COLUMBIA TECH., Humlseal Dlv_, Dept. 77, 2&-60 
Bklyn-Queens Expwy~ Woodside, ·N.Y., 11377, Tel: 
212-932-0800; SIs. Mgr: V_ Lelbmann 

Pgs. 2478,2479 
Cal Alhambra, M.W. Riedel Co., 2215 W. Valley Blvd. 

213-283-7694 . 
Fla Orlando, Jaeger, 999 Woodcock Rd. 

. 305-841-1511 
111 Elmwood Pk., Malovac, 1726 N. 76th Ct. 

312-654-4110 
Kans Bonner Springs, Impala, Inc., 600 E. Front SI. 

. 913-441-2154 
Md Timonium, Barnhill, 1931 Greenspring Dr. 

. 301-252-5610 
MassShrewsbury, Betronic ASsocs., 19 SI. James Rd. 

617-338-6507 
NJ Livingston, H. Thaw, 46 Springbrook Rd. 

201-992-2711 
NY Rochester, Gislason, 617 Case Bldg. 

, 716-454-4741 
Ohio Willoughby, A.H. Baier, 4399 Industrial Pk. 

21~946-6080 
Tex Dallas, R. D. Spooner, 3520 Timberview Rd. 

214-357-0556 
Va Lynchburg, Barnhill & Assoc., Box 1104 

. 703-384-2062 
WashKirkland, R.R. Chase & Assoc., Box 548 

206-454-2514 
COLUMBIA WIRE PRODS. CO., 4045 N. Rockwell SI., 

Chicago, 111., 60618, Tel: 312-267-3160; Assl. Mgr: C, . 
Leska 

COLUMBUS ELEC. MFG. CO., 621 N. Hamilton Rd., 
Columbus, Ohio, 43219, Tel: 614-237-8441; Pres: F.G. 
McCloskey 

COM-IV, Blue Hills Ave., Bloomfield, Conn., 06002, Tel: 
203-242-0761; Mktg. Mgr: P. Dolan 

COMAR ELECTRIC, 3349 Addison St., Chicago, III~ 
60618, Tel: 312-58"'2410, TWX: 910-221-5198; Sis, Mgr: 
D. Haines ............ _._ •• _._._ ............ _ •••••• _ ........ _.Pgs. 1676-1681· 
Ala Huntsville, Col-Ins. Co., Box 4246 205-539-8327 
Cal Los 'Angeles, Eisner-Rambo Co., 2526 Hyperion 

Ave. 213-664-2928 
cal San Carlos, D.H. Ross Co., 1095 Industrial Rd. 

415-591-4411 
Colo Boulder, A.L.S. Elctrns., 1932 14th SI. 

303-447:2436 
Conn Rocky Hill, Walworth Controls Co., 472 Old Main 

SI. 203-529-6806 
Aa Orlando, Col-Ins Co., Box 13189 305-423-7615 
Ga Marietta, Col-Ins Co., 200 Carrington Way 

404-422-8327 
111 Glenview, Nero Elctm. Sis. Corp.,'2108 Valley La 

La. 312-729-5075 
Ind FI. Wayne, R.J. Haffey Co., Box 5212 

. 219-748-1150 
Ind Indianapolis, Delta SiS., Inc., 1407 N. 'lIIinois SI. 

317-631-4136 
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Masslynnfield, Walworth Controls Co., Box 27 
617-334-4200 

Mich lathrup Village, .RC. Nordstrom & Co., Box 32 
313-444-4417 

Minn Mpls., A.J. Warner, 4927 34th Ave. S. 
612-729-7371 

Mil Kansas City, R.R Burton Sis. Co., 1016 Baltimore 
Ave. 816-471-2850 

NM Albuquerque, A.L.S. Elctms., Box 11626 
• . 505-268-9600 

NY Buffalo, RW. Mitscher Co., Inc., 496 Ellicott Sq. 
. 716-854-2517 

NY Fayetteville, RW. Mitscher Co., Inc., 51 Ely Dr. 
315-446-4540 

NY Pittsford, RW. Mitschei Co., Inc., 22 latchmere 
Ct. " 716-381-9115 

NY Rockville Cti., Willgold Elctm. Sis. Corp., lOON. 
Village Ave. 516-764-4022 

NY Salt Pt., RW. Mitscher Co., Inc., Rte. 82 
. , '. 914-266-5975 

NC Winston-Salem, Col-Ins Co., Box 5597 
919-765-3650 

Ohio Cincinnati, Hiltebrant Greenleaf Co., 4315 Simco 
. i..B. 513-661-0969 

Ohio Cleveland, Hiltebrand Greenleaf Co., 20412 
. Center Ridge Rd. ' 216-333-5480 
Okla Tulsa, J.A. Green, Box 911 918-RI-2-4657 
Pa Philadelphia, V.S. Malta Co., Box 4007 

215-836-5122 
Tenn Nashville', R.W. Mitscher Co., Inc., 2508 Stones 

River . 615-883-2220 
Tex Dallas, J.A. G.reen, 7118 Envoy CI. 

214-ME-I-7450 
Tex Houston, J.A. Green, 3400 Montrose 

713-JA-6-2959 
Va Virginia Bch., RW. Mitscher Co., Inc., ,3100 Basin 

CI. . 703-464-9039 
WashSeattle, Bergford (lssocs., 5600 California Ave., 

S.W. 206-937-6664 
Wisc Milwaukee, Nil.!> Elctms. Sis. Corp., 2831 N. 49th 

SI.· 414-873-7275 
COMCO PLASnCS, INC., 98-36 C'. Jamaica Ave., 

Richmond HiII"N.Y., 11418, tel: 212-849-9000; Sis. 
Mgr: J.C. Steele· , ' 

. CbMDEL, INC., Beverly Airport, Beverly, Mass., 01915, 
'Tel: 617-927-3144; Sis. Mgr; R. Dionne ' 

COM GENERAL CORP., 4518 Taylorsville Rd., Dayton, 
Ohio, 45424 , 

COMMANDER LABS."INC., 1177 W. Washington Ave., 
Escondido,Calif., 92025, Tel: 714-746-7400, TWX: 

" 910-322-1141; Gen. Mgr: M.L Gosack . 
COMMERCIAL ELEC. HEATING DEVICES & MFG.,INC., 

1008 E. Garvey Blvd., Monterey Park, Cal., 91754 
COMMERCIAL ELCTRNS., INC:, 880 Maude Ave., 

Mountain View, CaL: 94040, Tel: 415-969-1910 
COMMUNICATION ELCTRNS., Div. Watkins-Johnson Co., 

6006 Executive Blvd., Rockville, Md., 20852, Tel: 
301-881-3300, TWX: 710-824-9603; Sis. Mgr: C.L. 
Byrom 

COMMUNICATIONS CO., INC., Box 520, Coral Gables, 
Fla., .33134, Tel: 305-445-2671; Sis. Mgr: FA Macklin 

COMMUNICATIONS TECH. CORP., 2237 Colby Ave., Los 
Angeles, Cal., 90064, Tel: 213~478~5061; V.P.-Sls: G. 
Gillemot· 

COMMUNICATIONS TRANSISTOR CORP., 301 Ind'l. 
Way, San Carlos, Cal., 94070, Tel: 415-591-8923, 
TWX: 910-376-4893; Sis. Mgr: M. Mallinger 

COMMUNITYPE CORP., 767 5th Ave. (GM Bldg.), New 
York, N.Y., 10022, Tel: 21.2-758-4230; Pres: H.D. 
Berardo 

COMPONENT RESCH., 1717, 19th St., Santa Monica, 
Cal;, 90404, Tel: 213-393-3755, TWX: 91D-343-6864; Sis. 
Mgr: S. Kellerman .................................... Pgs. 2352-2373 
Tex Dallas, Stasco, 13310 Spring Grove Ave. 

214-239-5054 
EXP: Cal., Beverly Hills, M. Stewart & Co., 204 S. 

Beverly Dr. . '213-272-0103 
COMPONENT SPECIALTIES, 9143 E. La Rosa Dr., 

Temple City; Cal., 91780, Tel: 213-283-0015; Sis. Mgn 
D.R. Heins . 

COMPONENTS CORP., 2857 N. Halsted St., Chicago, III., 
60657, Tel: 312-327-6566, TWX: 910-221-5308; Sis. 
Mgr: J. Emma 

COMPONENTS CORP., 106 Main SI., Denville, N.J., 
07834, Tel: 201'627-0290; Sis. Mgr: J.B. Minter 

,-'-- Adver!isement ----"--

Miniature, regulated high . voltage , 
power supplies for nuclear. instrumen
tation in satellites, missiles, high alti
tude balloons, etc. Transistorized, 
ruggedized - 70"P to 200"P as required. 
Decade counters, readouts. DIGIK
LIPS' - printed circuit plug-in connec
tors .. PROPESSIONAL' - electronic 
tesi equipment line for transistors, di
odes, tantalum capaCitors. 

COMPONENTS, INC., Biddeford, Me., 04005, Tel: 
207-282-5111, TWX: 710-229-1559; Sis. Mgr: K.J. 
Keller' . 

COMPONENTS SPECIALTIES, INC., 39 St.Marys PI.; 
Freeport, N.Y., 11520, Tel: 516-TN-8-9100; Sis. Mgr: 
J.M. Silver 

COMPOSITE MICROCIRCUITS, 130 First Ave., Waltham, 
Mass.,' 02154, Tel: 617-891-9090; Sis Mgr: W.A. 
Strauss, Jr. ' 

COMPU-UTE CORP., 17796 Sky Pk. Cir., Irvine, Cal, 
92664, Tel: 714-546-9045; Sis. Mgr. R. Faulstick 

COMPU-SYSTEMS CO., Audubon Rd., Wakefield, Mass., 
018ap, Tel: 617-245-8800; Sis. Mgr: RA. Fredrickson 

COMPUTER ART SVC.~40 Nassau Terminal Dr., New 
Hyde Pk., N.Y., 11040, Tel: 516-328-1905; Sis. Mgr: 
RJ. Ryan 

COMPUTER AUTOMATION, INC., 8,95 W. Sixteenth St., 
Newport Beach, Calif., 92660, Tel: 714-642-9630, 
TWX: 910-596-1377; Sis. Mgr: R.H. Drew 

COMPUTER CENTRAL, Box 5194, Seven Oaks Sta., 
Detroit, Mich., 48235, Tel: 313-837-5515; Sis. Mgr: E. 
Tann, . ' 

COMPUTER COMPS.,. 88-06 Van Wyck Expwy., 
Jamalca;"~.Y., 11418, Tal: 212-AX-I-3500; Sis. Mgr: H •. 
Weinberg ................... ~ ............................................ Pg. 1661 
Ariz Phoenix, Engrg. Liaison Assocs., 3509 N. 42nd 

Ave. 
Cal Hollywood, Engrg. Liaison, 3360 Barham, , 

, . 213-469-2283 
Cal San Carlos, Compo Assocs., 850 Montgomery La. 

415·5919656 
Conn N. Haven, Forsberg Sis., 22 Broadway 

203-239-51,11 
III Morton Grove, E. Flaxman, 9202 Waukegan 

" 312·965-3988 
Mass Brockton, Forsberg SI.s., 646 Summer' 
" 617·522-6300 
NY N.Y., Computer Comps., 88-06 Van Wyck Expwy. 

. 212-291-3500 
NY Rochester, R. Kennedy, 30 Saginaw Dr. , 

. 716·271·6322 
NY Hyde Pk., R Kennedy, Green Tree Dr., N. 

. 914·229·2269 
Ohio Cleveland, Comps. Inc., 7461 N. Linden lao 

. ' 216-842-2737 
Ohio Cinctpnatti, Comps. Inc.; 11820 ·Knoll. Spgs. . 

. ·513-721·2997 
WashSeattle, Allied Agencies, 1818 Westlake N. 

. ' 206-284-4082 
EXP: N.Y., Multiparts, 52 Wall SI. 212-944'4372 

COMPUTER COMPONENTS INT'L, 3804 Bums Rd., Palm 
Beach Gardens, Fla., 33403, 'Tel: 305·622-1620; Sis. 
Mgr: J. Obot 

COMPUTER CONVERSIONS CORP., 6 Dunton Ct.,East 
Northport, N.Y., 11731, Tel: 516-261-3300; Sis. Mgr: 
S.J. Renard . 
--- Advertisement ---

CCC manufactures a complete line of 
low cost, solid state, shaft and synchro 
to digital or DC ($295), and digital or 
DC to synchro converters'for the mili
tary and commercial, market. Other 
related products .are digital phase me
ters ($295), digital angle indicators 

. ($595), digital data converters, com
puter modulators and demodulators. 
Data communications products in
clude O.E.M. 300 and 1200 Baud 
modems, teletype interfaces and a new 
revolutionery electro optical data link 
and associated hi-speed multiplexer. 
Evaluation units supplied on request. 
Write for further information and free 
data conversion chart. ' 

COMPUTER DEVICES OF CALIF., 11925 Burke St, 
Santa Fe Springs, Cal., 90670, Tel: 213-723-6593; Sis. 
Mgr: R. I{anl .................... , ............................ ;; ....... Pg. 1583 
Ariz Phoenix, Jarko Assocs., 2032 N; 27th Ave. 

602-272·2684 
Cal Mountain View, Repex, Inc., 2015 Latham St. 

415-969-9200 
Cal Santa Fe Springs, Computer Devices o(Cal., 

11925 Burke St. 213-723-6593 
Colo Denver, Camel Elctms., 5503 E. Evans Ave. 

303·757-8191 
Conn Old Saybrook, M.L. Assocs., 5 Ruth Dr: 

203-388·9718 
Fla Palm Beach Gardens, Trainor SiS., 10475 

Riverside Dr. ' 305·844-9791 
Des Plaines, Martec & Assocs., 1616 Linden . 

312-296·3331 
Mass Marlboro, M.L. Assocs., 96 Helen Dr. 

. .617-485·6190 
Mich Birmingham, J.C. Hofstetter Co., 700 Maple, E. 

. 313:642·0590 

See Page 3073 To GetY~ur Copy of the Radio~Electronic Master 

Minn St. Paul, W.E. Taubert, 985 Cypress 
. 612-776·1285 

NJ Cherry Hill; R.E. Winter Assocs., 1213 Forge Rd. 
609·429-0696 

NY, Huntington Sta., Duda Assocs., 24 EdiSOn Dr. 
. 516·427-5863 

NY Sodus, A.E. Decew Agency, 27 State SI. 
315-483-3261 

NC Charlotte, G.M. Johnston & Assocs., 7001 Old 
Forge Dr. . 704-364-0722 

Ohio Dayton,J.C. Hofstetter Co., 3300 S. Dixie Dr. 
, 513-298·0662 

Ohio Medina, J.C. Hofstetter Co., 5168 Valley View Dr. 
. 216-241·4880 

Okla Tulsa, Dynamic Compo Sis., Box 4573 
, . 918-749'1689 

Tenn ChaitanOoga; G.M. Johnston & Assacs., Box 4151 
615-877-7779 

Tex Dallas, A.G. Muller, Box 8011 214::368-6713 
WashBelievue, Repex, Inc., 10777 Main St. 

206-455-2778 
-'--- Advertisement ---

Homeof Rapid-Syn Steppers. A~aiia
ble from stock are steppers in siz~s 8, 
11,15, 18,20,23 and 34 with step an
gles of 1.8", 5", 7.5", IS", 45" and 90". 
Also available from stock is a complete 
line of solid state drivers, pulse 
sources, gearheads, inertia dampers, 
heat sinks and 72 RPM synchronous 
motors. Send all your stepper inquiries' 
to Computer Devices of Calif.' "The 
only real home steppers evers had.'·' 

COMPUTER DEVICES, 63 Austin Blvd., COmmack, N.Y., 
11725, .nil: 516-543-,4220; SIs. Mgr: E.S. Wendolkowskl 

, Pgs. 2739-2741 
A.la Huntsliille, Beacon EICtrn." Box 4307 . 

205-881-5031 
Ariz Scottsdale, Erskine, Box 1586 602-947-7255 
Cal Arcadia, Mar·Land En!prs., Box 101 213-681-9440 
Cal Los Altos, 1-1: Stout Assocs., 200 Third St.' 

. " . 4 i 5-948·3265 
Fla Ft. Lauderdale, Beacon Elctrn.,65f' N.E.' 45th 

. , 305-564-4298 
Fla Maijland, Beacori.Elctrn.AssocS., Box:,278 

" . 305-647-3498 
. Ga Atlanta, Beacon Elctrn., 2285 Peachtree 

. 404-351-3654 
MassNeedham, Garreltson. Co., 10 Kearney 

, 617-449·2640 
'NJ Tenafly, Garreltson, 121 Oak 201-568-2354 
NY . Utica,'B.D. Hummel, 2224 Maynard 315-736-7821 
NY White Plains, Garreltson, Box 149 914-725-3133 
NY Williston Pk., Gairettson, 275 Hillside 

516-PI-7-6610' 
Pa Phila" Garreltson, 92-14 Masland 215·HO·4-2215 
EXP: N.Y., larchmont, Montclair Elctrns., 7 Woodland 

914-834-8905 
,For: Can., Rexdale, Ont .. Aero Sis. Eng., 4 -Racine 

'. ,', 416·249·9139 
COMPUTER DIODE, Pollitt Dr., Fair lawn, N.J., 07410, Tel: 

201-797-3900, TWX: 710-988-2241; Sis. Mgr: J.S. 
laBruna 

COMPUTER DYNAMICS, 245 E. Elm SI., Torrington, 
Corin., 06790, Tel: 203·482-7621 

COMPUTER INSTRS., 92 Madison Ave~, Hempstead, 
N.Y., 11550, Tel: 516-483-8200, twx: 510-222-4189 

. Pgs. 2914,2915 
INSTRUMENTATION & CONTROLS DIV. 
Ala' Huntsville,ln!'1. Sci. Instr., Box 2091 205-837·1601 
Ariz Phoenix, Gramer, 11 0 W. Camelback 

602-279·1231 
Cal N. Hollywood, Compo SiS., 11484 Oxnard 

213-980·3400 
Cal San Diego, Compo SiS., 12696 Pacato N. 

.714.-291·5799 
Cal Sunnyvale, Servo·Data, 844 Bremerton 

, 408-739-7895 
Colo Denver, Camel Elctrns., 5303 E. Evans 

. . ,',., . 303-757-6191 
Conn Waterbury, Selmark Assocs., 36 Plaza 

'. 203,·754·3060 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
III Rolling Meadows, Sumer, Inc., 5105 Tollvi,aw ' 
.' "312-392-7370 

Ind Ft. Wayne, Sumer, Inc., 1430 Dividend Dr. 
219'-484-9588 

Iowa Cedar Rapids, Palatine E~grg., 7203rd Ave. S.E. 
, ,319-365-8071 

Kans AndQver, Palatine Engrg., 1722 'N. Terry 
. 316-683~7512 

Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 
. ' 913-262-5643 

La -Baton Rouge, Pan Tech Engrg., 1956 Dallas 
. 504-927-2057 

eem/1971 
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Md Greenbelt, J.E. Cuesta, 8501 Glendale Rd. 

301 552-1200 
MassWaltham, Selmark Assocs., 181 West SI. 

617-899-8110 
Mich Birmingham, J. Hofstetter, 700 Maple E. 

313-642-0590 
Minn Minneapolis, R.J. Sis., 7100 S. France 

612-922-1425 
Mo 51. Louis, Palatine Engrg., 8622 51. Charles Rock .. 
NY Binghamton, A & 0 Devices, 25 Pearl 

607-722-7155 
NY Rochester, A & 0 Devices, 830 Linden 

716-LU-6-8033 
NY Verona, A & ci Devices, R.F.D. #1 315-337-.7321 
Ohio Dayton, J. Hofstetter, 3300 S. Dixie Dr. 

513-298-0662 
Ohio Medina, J. Hofstetter, 5168 Valley View Dr. 

216-241-4880 
Pa Valley Forge, J.E. Cuesta 215-265-5800 
Tex Arlington, Pan Tech Engrg., 600 Ave. H, E. 

817-261-4111 
Tex Houston, Pan Tech Engrg. Co., Box 22491 

. 713-623-0640 
WashSeattle, Gillette & Assocs., Box 99035 

206-284-3344 
COMPONENTS DIV. 
Ala HUntsville, Inl'l. Sci. ·Instrs., Box 2091 
. 205-837-1601 
Ariz Phoenix, Gramer & Co., 110 W. Camelback ' 

602-279-1231 
Cal N. Hollywood, Camp. SiS., 11484 Oxnard 51. 

. 213-980-3400 
Cal Sunnyvale, Servo'Data, 844 Bremerton 

408-739-7895 
Colo Denver, Camel Elctrns., 5303 E. Evans 

303-757-6191 
Conn Waltham, Selmark Assocs., 191 West 51. 

617-899-8110 
Fla Dunedin, J.J. Smith, Box 627 8.13-733-0032 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
Fla FI. Lauderdale, J.J. Smith, 5748 N.E. 27th 

. 305-781-1522 
III MI. Prospect, Sumer, Inc., 401 E. Prospect 

312-392-7370 
Ind FI. Wayne, Sumer, Inc., 1430 Dividend Dr. 

219-484-9588 
Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 

913-262-5643 
"MassvValihi::l.lJI, StJlnld."" ,;~~U~ .• 'lS'j 'v·J..:.~t St. 

617-899-8110 
Mich Birmingham, J. Hofstetter, 700 Maple E. 

313-642-0590 
Minn Mpls., R.J. Sis., 7100 s. France Ave. 

612-922-1425 
Mo 51. Louis, Palatine Engrg., 862251. Charles Rock 

314-426-7055 
NJ Cherry Hill, Monteiro Assocs., 95 W. Gate 

609-428-5551 
NJ E. Orange, Masin-Esco, 263 Central Ave. 

201-674-6505 
NY Massapequa Pk., Metro Tech:, 103 Ponewood 

516-798-1066 
NY Rochester, A & 0 Devices, 830 Linden 

. 716-586-8033 
NY Verona, A & 0 Devices, RD NO.1 315-337-7321 
Ohio Dayton, J. Hofstetter, 3300 S. Dixie Dr. 

513-298-0662 
Ohio Medina, J. Hofstetter, 5168 Valley View 

216-241-4880 
Tex Garland, Carter Assocs., Box 87 214-276-7151 
uiah Salt Lake City, Cannon Engrg., 768 E. 9th S. 

801-328-3205 
WashSeattle, Gillett & Assocs., Box 99035 

206-284-3344 

COMPUTER LABS, 1109 S. Chapman Sl, Greensboro, 
N.C., 27403, Tel: 919-292-6427, TWX: 51cM122-7954; Sis. 
Mgr: D.W. Brockman _ ........ ,_ ........... Pgs. 342,343,1279 
Ala Huntsville, Mekco Assocs., Holiday Off. Ctr. . 

205-881-3721 
Ariz Phoenix, R.A. Mayes Co., 4014 N. Seventh 51. 

602-279-5243 
Cal Encino, Cardinal Assocs .• 16161 Venturi Blvd. 

213-788-4540 
Colo Denver, R.A. Mayes Co., Box 10486 

, 303-466-6311 
Conn Hamden. J & J Assocs .• 965 Dixwell Ave. 

203-624-7800 
Fla Orlando. Mekco Assocs .• 3165 McCrorY Rd. 

305-841-2215 
III Wheaton, Engrg. Prods., 25 W485 Geneva Rd. 

312-653-6826 
Md Wheaton, K-G Elctrns., 11151 Veirs Mill Rd. 

301-946-4055 
Mass Burlington. J & J Assocs., 12 Cambridge SI. 

617-272-2606 

See Page 957 for TRADE NAME DIRECTORY 

Minn SI. Paul, Engrg. Prods., 717 Raymond Ave. 
. 612-646-8819 

NJ . Fairfield, KL.S Assocs., 387 Passaic Ave. 
201-227-2900 

NY Binghamton, A & 0 Devices, 25 Pearl Ave. 
607-722-7155 

NY Rochester, A & o Devices, 320 N. Wash. 51. 
716-586-8033 

NY Verona, A & 0 Devices, Rd 1 
NC Burlington, Mekco Assocs., 1349 S. Church 51. 

919-226-7177 
Pa King of Prussia, Rivco, Box 338 215-265-5211 
Tex Dallas, R.A. Mayes Co., 421 Rorary 214-235-3043 
For: Can" Ottawa, Onl., Datagraphics, 1505 Laperriere 

Ave. 613-722-3489 
COMPUTER MATE, INC., 150 Calk de Los Molinos, San 

Clemento, Cal, 92672, Tel: 714-492-6360; Sis. Mgr: J. 
Taylor' . 

COMPUTER MEAS., 1645 W. 135th St., Gardena, Cal., 
.90249, Tel: 213-532-9752; Sis. Mgr.: W.R. McQuiston 

COMPUTER MECHANISMS, 495 Washington Ave., 
Carlstadt, N.J., 07072, Tel: 201-438-1770, TWX: 
710-989-0111 D.G. Demmert 

COMPUTER METHODS, 470 Mamaroneck Ave., While 
Plains, N.Y., 10605, Tel:' 914-428-0400; Sis. Mgr: l. 
Rydell 

COMPUTER POWER SYS., See CPS 

COMPUTER PRODS., Box 23849, Fl Laudendale, Aa., 
33307, Tel: 305-933-5561; SIs. Mgr: D.S. Wiper 

Pg.341 
Ala Huntsville, J. King, 11004 Vivian 205-859-2387 
Cal Cupertino, B.J. Wolfe Entprs., Box 718 

408-252-5010 
Cal No. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 

213-877-5518 
Fla Satellite Beach, Scientific Sys. Svc .• Box 2519 

305-262-7527 
Pa Abington, Bach-Stewart, 947 Old York 

215-927-1200 
Pa Pittsburgh, Compugraph. Box 15055 

412-366-5056 
COMPUTER PRODS. INT'L., INC., 34.46 De La Cruz Blvd., 

Santa Clara. Calif .. 95050, Tel: 408-246-9323; Pres: N. 
Syed 

COMPUTER TERMINAL SYS., 52 Newtown Plaza, 
Plainview, N.Y., 11803, Tel: 516-293-6611; Sis. Mgr: 
R.J. Bruno 

COiviFUicn 1t:3T COhP., 3 Cur,lpu~.:r Dr., Ct:::-ry }-!iI!, 
N.J., 08034, Tel: 609-424-2400; Sis: Mgr: R.L. Whipple 

--- Advertisement ---

COMPUTER TEST CORPORA
TION I A Subsidiary of Computest, 
Corp manufactures a complete line of 
manual and automatic memory ele
ment, array and system testers and dis
tributes Ramsey Automatic Core 
Handling Equipment. erc welcomes 
the opportunity to assist you in plan
ning your memory test facilities. Call, 
write or wire your requirements for 
thoughtful response. 

COMPUTERIZED ELCTRN. EDUCATION, 214 long La., 
Upper Darby, Pa., 19082, Tel: 215-734-1414; Sis. Mgr: 
J. Charles 

COMPUTRONICS ENGRG., 4949 Hollywood Blvd., Los 
Angeles, Calif., 90027, Tel: 213-876-1944; Sis. Mgr: 
J.B. Stanton ' 

CONAP, INC., 184 e .. Union St., Allegany, N.Y., 14706, Tel: 
716-372-9650; Sis. Mgr: T.W. Sheedy 

CONAX CORP., SUb. Esterline Corp., 2300 Walden Ave., 
Buffalo, N.Y.,14225, Tel: 716-664-4500; Mktg. Mgr: R. 
Frantom 

CONCORD CONTROL, 1282 Soldiers Field Rd., Boston, 
. ,Mass., 02135, Tel: 617-254-5106; Dir. Mktg: R.F. 

Goulet 

CONCORD ElCTRNS., 37 Great Jones Sl, Depl JE, 
New Yo.k, N.Y~ 10012, Tet 212-777-6571, TWX: 
71Q-581-4930; Sis. Mgr: J. Gandne. ~.~ ... _ ....... Pg. 2611 

Cal EI Segundo, Saxon Assoc., Box 517 
312-772-4743 

Cal Fremont, H. Foraker, Box 1325 415-657-2213 
Colo Denver, Camel Elctms., 5303 E. Evans Ave. 

303-757-6191 
Fla Miami Bch., L. Hass Co., 1826 NE 150th St: 

305-949-9143 
III Morton Grove, E. Flaxman Co., 9202 Waukegan 

Rd. 312-965-3988 
Iowa Cedar Rapids, Snider Sis. Co., 2042 Franklin 

Ave., III.E. 319-3621410 
·Kans Leawood, Vasen' Sis. Co., 8005 Ensley La. 

816-842-1760 
MassWoburn, Jalco Assocs., Box 97 617-227-1515 
Minn Mpls., Hasse & Assocs., 4159 Thomas Ave. N. 

612-588-0551 

NY Utica. B. Davis Assocs.; 107 James 51. 
315-724-5773 

For: Can., Downsview, Onl., Kaytronics Engrg., 1001 
Finch Ave., W. 416-638-5511 

For: Can., Montreal, Que., Kaytronics Engrg., 58000 
Monkland Ave. 514-489-9335 

CONCORD ELCTRNS., Concord Comm. Sys., 1935 
Armacost Ave., Los Angeles, Cal., 90025, Tel: 
213-820-1441; Sis. Mgr: R.E. Yellin 

CONDENSER PRODS. CORP., Box 997, Brooksville, Fla., 
33512, Tel: 904-796-3562; Pres: G. Randolph 

CONDOR PACIFIC IN OS. CAUF., 8740 Remmet Ave., 
Canoga Park, Cal., 91304, Tel: 213-882-0550; Sis. & 
Mktg. Mgr: E.J. Smith . 

CONDUCTORLAB, INC., Main 51., Groton, Mass., 01450, 
Tel: 617-448-5922; Sis. Mgr: G.G. Mills 

CONDUCTRON CORP., 2600 North 3rd 51., 51. Charles, 
Mo., 63301, Tel: 314-723-1515, TWX: 910-760-1723; 
Sis. Mgr: R.J. Augustine 

CONECTRIX, INC., 201 N. Gables, Wheaton, III., 60187, 
Tel: 312-653-1460, TWX: 910-252-4401; Sis. Mgr: M.L. 
Cross 

CONFORMING MATRIX CORP., Box 37, Sta. "G", Toledo, 
Ohio, 43601, Tel: 419-729-3777; Sis. Mgr: D. Molly 

CONKUN INSTR. CORP., Main 51., Pleasant Valley, N.Y., 
12569, Tel: 914-635-2136 

CONNECTICUT HARD RUBBER CO., 407 East 51., New 
Haven, Conn., 06509, Tel: 203-777-3631, TWX: 
710-465-0264; Sis. Mgr: G.A. Proctor 

CONNECTOR CORP., 6025 N. Keystone, Chicago, ilL, 
60648, Tel: 312-539-3108 .... ~ ... ; .. ~ .......... PgB. 2612,2613 
Cal Altadena; D. Wagner. Box 485 213-681-4060 
III Chicago, Bauman SiS., 6025 N. Keystone 

312-539-3108 
La New Orleans. G. V. Peck Co., Box 8087 

504-282-1553 
Mass Needham, Coakley, Boyd & Abbett, 1424 

Highland Ave. 617-444-5470 
Mich Jackson, E.H. Jordon, 2024 Glenn Dr. 

. 517-782-0694 
NJ Collingswood, Kaygar Assocs., Box 1.34 

.317-849-1801 
NY DeWitt, A. Bowser, 4317 E. Genesee 51. 

315-446-5920 
NY Great Neck, F\.E. Breuer, One Barstow· 

516-466-3030 
NY Snyder, H.J. Sapecky,4541 Main 51. 

716-839-4170 
NC Raleigh, J. Nagle, 3939 Glenwood 919-782-0213 
Okla Tulsa, G. V. Peck Co., 729 W. 5th 51. 

918-585-5853 
Tenn Nashville, J. Smith, 2508 Stones River Ct. 

615-883-2220 
Tex Dallas, G. Peck, 210 Casa Linda Plaza 

214-328-3511 
Va Virginia Beach, C. Bludau. 3100 Basin Ct. 

703-.464-0500 
CONNECTOR INDS. AMER., 639 N. Wayne Ave., 

Cincinnati, Ohio, 45215, Tel: 513-733-3680; Sis. Mgr: 
K.C. Neal 

CONNECTROL CORP.. Div.Gen'l. Staple Co., 380 
Second Ave., New York, N Y, 10010, Tel: 
212-674-4370; Sis. Mgr: G. Magnifico 

CONNECTRON CORP., 13936 Saticoy 51., Van Nuys, Cal, 
91402, Tel: 213-989-3701; Sis. Mgr: R. Jones 

CONNOLLY & CO., INC., 914 N. Rengstortf Ave., Mt. View, 
Calif., 94040, Tel: 415-967-6988, TWX: 910-379-6930; 
Pres: W.E. Connolly 

CONNOR SPRING & MFG. CO., 1729 Junction Ave., San 
Jose, Cal., 95112, Tel: 408-297-4685; Sis. Mgr: R.H. 
Lind 

CONNOR-WINFIELD CORP., Winfield, ilL, 60190, Tet 
312-231-5270; Sis. Mgr: J. Haag ..... ~ .. ~.PgB. 1376,1377 
Cal Encino, CDH,18075 Ventura Blvd. 213-345-3111 
Cal Menlo Pk., Frauman, 1010 Doyle 51. 

. 415-322-8461 
CONRAC CORP., 330 Madison Ave., New York, N.Y., 

10017, Tel: 212-687-3330, TWX: 710-581-3065; Pres: 
D.H. Putnam 

CONRAC DIV., Conrac Corp., 600 N. Rimsdale Ave., 
Covina, Calif., 91722, Tel: 213-966-3511 

CONRAC CORP., Tumer Div., 909 17th 51. N.E., Cedar 
Rapids, Iowa, 52402 

CONSOLIDATED CERAMICS & METALIZING, Box 352, 
Flemington, N.J., 08822; Pres: J.E. Cameforo 

CONSOUDATED CONTROLS CORP., 2338 Alaska Ave., 
EI Segundo, Cain., 90245, Tel: 213-679-0127, TWX: 
910-325-6205; Sis. Mgr: J.J. Ghiglia . 

CONSOLIDATED OHMIC DEVICES, 115 Old Country Rd., 
Carle Pl., N.Y., 11514, Tel: 516-741-1500, TWX: 
510-222-3789; Mktg. Mgr: E. Berman . conrd 
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~Onl'd --- Advertisement 

&m 'Ohmic manufactures all types of 
. thermocouple reference junctions, 
TIC reference ovens, TIC. scanners 
and switches, TIC Signal Coriditioner 
Amplifiers and temperature' transmit·, 
!ers, Liquid Level Sensors' arid Indica· 
tors (continuous and point ,level). 
Devices are built to withstand most 
stringent environments.' '. 

CONSOLIDATEDP'RODS" B & B Elctrns. Div., 17360 S. 
Gramercy PI:, Gardena, Calif., 90247, Tel: 
213-321~1956; Sis. Mgr: D. Smith ' 

CONSOLIDATED REACTIVE METALS, 116 .... oyt Ave., 
Mamaroneck, N.Y., ,10543, Tel: 914-698-2300, TWX: 
710-566-1112; Sis; Mgr: R. Gordon __ ............... Pg.3014 
Tex Richardson, C. Price, 1306, Glen Cove, 

214,AD-l-4321 
CONSOLIDATED RESISTANCE AMER" 44 Prospect St .. 

Yonkers, NY, 10701, Tel: 914-YO-3-59oo 
CONSOLIDATED RESisTANCE SLS., 44-46 Prospect St., 

Yonkers, N.Y., 10701, Tel: ~14-Y0-3-5900; Gen'l: Mgr: 
J.J. Wilentchik 

CONSOLIDATED TRANSFORMERS UNLTD."1039 E., 
Valley Blvd.~ San Gabriel, Cal., 91776, Tel: 
213-283-9071, TWX: 910-589-3382; Sis, Mgr: M.S, ' 
Coleman " 

CONSOLIDATED WIRE & ASSOC. CORPS., 1633 S. 
Clinton St., Chicago, III., 60616, Tet 312-421,4441; Sis. 
Mgr:'J:G. Mann .: ..... ; .................... ~ ............. Pgs. 3006-3013 
Cal Encino, Goldberg·Mitchell SIS., 17046 Burbank 

, 213-986-0400 
Colo Broomfield, Arrowhead, A.R. I, Bole 335 ' 

'303-222.6462 
Fla Lutz, SK Wallace Assocs., Box 67 813-949-1817 
Ga Atlanta, H,J, Odom, 715 Flamingo 404-PL-3-8463 '. 
Haw Honolulu, Earl Assocs., 1638 Kana St. ,.' ' 

, 808-949-6953 
III Chicago, R.A. Hutmacher, 6668' N.w. Hwy. 

312-631-3248 
Ind Zionsville, J. Keith' & Assoc" Box 65 

, , 317-873-4079 
Kans Overland Pk" Lowell,'Kangas '& Assoc., ,Box 4116 

913-TU-8-32oo 
Mass Wellesley Hills, Johnson, 471 Wash, St. 

617-235-3977 
Mich Royal Oak, Mid·Continent Sis" Box 735 

313-646-9092 
Minn Mpls., J.E. Anderson, 5231 Humboldt 

6,17-823-6459 
Mo St. Louis, T. Lowell, Box Creve Coeur Br, 

314-MI-7-1111 
Albuquerque, Arrowhead Sis., Box 243 

505-268-9706 
NY Buffalo, Maury Farber, 220 Delaware 

NM 

NY. 
716.a56-3543 ' 

Hewlett, J, Kirshbaum, 1533 Peninsula 
516-FR-4-0111 

NC Matthews, M.F, Hager, Box 423 '847-9262 
Ohio Cleveland, J.O. Olsen, 16201 Shaker 

216-752-5444 
Pa Phila., H. Lewis Co., j 801 ,Penn. Blvd. 

, 215-LO-7-2068 
Tenn Memphis, A.F. Howard. 5960 Brierdale Cove 

" , OL 9-0704 
Tex Dallas, E. L. Wilks Co., Box 34466 214-242-5321 
Utah Salt Lake Cy., Arrowhead, 49 W. ,Malvern 

, 801-487-3444 
WashSeattle, Fleehart & Sullivan: 10109 Aurora 

" ' , , ' 206-522-1533 
EXP: III., Chicago, O. Mallegg, 400 W: MadiSon 

312-FR-2-4868 
For: Can., Montreal, Que., Atlas Elctrns., Ltd., 3333 

Cavendish Blvd. 514-489-8495 
For. Can., Toronto, Ont., Atlas Elctrns., Ltd., 50 

. Wingold Ave. ' , 416-781-6174 
CONSTANT VOLTAGE CO., 4114 N. Ravenswood Ave., 

Chicago, III., 6Q613, Tel: 312~327-27oo 
CONSTANTA CO. OF CAN., 280 Regina Ave., Montreal, 

Can., Tel: 514~766-8569 ' 
-,--- Advertisement, ---,-

Manufacturer of metal film and carbon 
film resistors size from 1/10 Watt to 5 
Watt, with temperature co·efflcient 
25, 50,lOOand up~o 500PPM. Special 
temperature can be matched to 2PPM. 
Constanta also manufactures R·C, 

'modules; resistor network~ and special 
electrical assembly, tailor made to the 
customer's specification. ' 

CONTACT, INC., P.O. Box 6, Hudson, N.H., 03051, Tel: 
603-883-7708; Sis. Mgr: J.H. Ward 

\ 

MANUFACTURERS & SALES OFFICES DIRECTORY 

COII!TINENTAL CONNt;CTOR, 34-63 56th St., CONTROL DATA, Circuits Div., 3965 Meadwobrook Rd., 
WoodSide, N.Y., 11377, Tel: 212-899-4422, TWX: Minneapolis, Minn., 55426, Tel: 612-935-0366; Gen. 
710-582-2565; SIs. Mgr: G.H. Palmquist Pgs. 2614,2615 Mgr: W.w:Lindemann 
Cal' Los Altos, Continental Connector Corp., Box R CONTROL DATA CORP., Magnetic Components Div., 

415-948-0211 2300 Berkshire La., MinneapoliS, Minn., 55427, Tel: 
Cal Los Angeles, Continental Connector Corp., 4054 612-545-2851, TWX: 910-576-3434; Sis. Mgr: W.J, 

W. Beverly Blvd. ' 213-381-2285 Orndorff 

Ind Mishawaka, C. Given Co., 921 E. 3rd St. CONTROL ELCTRNS. CO., INC., 153 Florida St., 
219-BL-5-1614 

MassChestnut Hill, M. RoSs; 21 Thornton Rd. Farmlng!lale, N.Y., 11735, Tel: 516.a94-0125; SIs. Mgr: H. 
617-469-0674 Goldstein ............. : .......... _ .... _ ............... _._ • ..; ...... _Pg. 2743, 

Cal Sherman Oaks, A.T. Assocs. 213-788-7588 
Minn Minneapolis, C.D. Hagen, Continental Connector III Chicago, LGS Elctm., 5642 W. Diversey 

Corp., 4522 Excelsior Blvd. 612-926-0515 ' 
"Pa Langhorne, Continental Connector' Corp., 105 E. Md Laurel, VPI, 13001 Mistietoe ~~~:~~~!~~ 

Maple Ave. ' 215-757-1728 
For: Can., Willow Dale, Onl., Continental· Connector MassW. Medway, J. Gallagher, Box 343 617-533-7292 

Corp., 480 McNiCoIl Ave., Unit 2 416.499.0842 NJ E. Brunswick, VPI, 44 f7resh Pond Rd. 
, 201-821-8977 

CONTINENTAL DATA SYS., 40 W. 4th St., Dayton, Ohio, NY Syracuse, Nycom, Inc., 2002 Teall Ave. ' 
45402, Tel: 513-222-8626; Sis. Mgr: H.E. ,Folkerth . 315-437-8343 

'CONTINENTAL ELEC., 325 Ferry St., Newark, N.J., 071 05, Tex Dallas, Texas Avionics Co., 4515 Prentice St. 
Tel: 201-344-4051; Sis; Mgr. A:W. Peterson' '\ EM 8-3566 

CONTINENTAL ELCTRNS., 302 McGuinness Blvd., WashBelievue, Farwest Elctrns., 12410 S.E. 32nd SI. 
Brooklyn, N.Y.,11222,Tel: 212:383-3331; Pres: AA EXP: N.Y., Hicksville, Emec, 55 E. Old Country 
Sylvane 516 WE-I-37oo 

CONTINENTAL ELCTRNS. MFG., Sub. Resaleb, Box 
17040, Dallas; Tex., 75217, Tel: 214-381.7161, TWX: --- Advertisement ---
214-899-8694; Sis. Mgr:, T.B. Moseley Control Electronics manufactures a 

CONTINENTAL RENTALS pIV., Continental Leasing, 175 complete line of/delay line products. 
Middlesex Tpke., Bedford;· Mass., 01730, Tel: These products inchide ultrasonic dis· 
617-275-0850; Sis; Mgr: D. Fletcher persive and non·dispersive, subminia· 

CONTINENTAL RUBBER WORKS, Sub. Continental ture (Dual·in·Line), audio, 
Copper & Steel, Erie, Pa., 16512, Tel: 814~452-5261; magnetostrictive, IUtl}.ped constant, 
Sis, Mgr: J.C. Marvil distributed, varible, multi tapped ' and 

CONTINENTAL WIRE & CABLE, Gulton Rd., Box 1863, o;::th::e:.:;rs::.-'--'-_____ -,-"""7 __ 

York, Pa., 17405, Tel: 717-792-2644, TWX: CONTROL EQUIP. CORP., Nt:W ENGLAND, 171 Lincoln 
510-657-4847; Sis. Mgr:HL Goodwin St., Lowell, Mass., 01852, Tel, 617-459-0573; Pres: 

CONTINENTAL·WIRT ELCTRNS. CORP., 550 Davisville . CO~T:O~y~~GIC, 3 Strathmore Rd., Natick" Mass., 
Rd., Warminster, Pa., 18974, Tet 215-355-7080, TWX: 01760, Tel: 617.655.1170, TWX: 710-386'6877; Sis. 
510-667-1875; Sis. Mgr: B.S. Llfson .................. Pg. 1895 Mgr: George R. Grumbles 
Cal Redwood City, W. Hickey SiS., 175-5th CONTROL PRODS. CORP., 4431 W. Division St., Chicago, 

' , 415-368-3849 ' 
Cal Van Nuys, Shephard Comps., 16152 CovelioSt. 111.,60651, Tel: 312-235-1131 

CON1;ROL PRODS., INC., Box 72, E. Hanover, N. J., 
213-787-4610 07936, Tel: 201-887-9400; Sis. Mgr: J.R. Nile, 

Colo Denver, L.G. Moss, Box 26172 303-985-9815 CONTRO, L SCI. CORP., 4810 Beauregard St., Alexandria, 
Colo Greeley, G. Moss Elctrns., 1530-13th Ave. . , 303.353.1452 Va., 22312, Tel: 703-354-1500; Sis. Mgr:-E.R. Hommet 

CONTROL SYS. RESCH., INC., 1811 Main SI., Pittsburgh, 
Fla Hollywood, Comar SiS., 4315 Polk St. Pa., 15215, Tel: 412,782-4460, TWX: 710-664-4203; 

, 305-961-5167 Sis. Mgr: N.J. Antonuccio 
Gil Kennesaw, K & E Assocs., Blue Springs Pk. ' 

404-974-4264 CONTROL TECHNOLOGY Co., 41-16 :i9tli St., L.I.C~ 
III Chicago, G. Mcl Cole",6514 W. Higgins N.Y., 11101, Tel: 212-EM-1-2133; Sis. Mgr: H. Cooper 

312-774-3535 ' Pgs. 1868,1869 
Ind ,Angola, Southern Sis., 105 Lakeshore D~" Cal Los Angeles, American Tech. Sis. Co., 1460 S. 

219.665-3961 Sherbourne Dr. 213-659-3791 
Ind Ft. Wayne, W. Dillon, 6710 Kanata Ct. .. CONTROLCRAFTCORP., 213 Main St., West Chicago, III., 

, 219-484.8268 60185, Tel: 312-231-7511; Sis. Mgr.: t. McCollum 
Ind Indpls., Southem Sis., 1111 E. 54th St. CONTROLLED ENVIRONMENT EQUIP. CORP., 1029 

, 317.253.3359 Chestnut St., Newton Upper Falls, Mass., 02164, Tel: 
Ky Louisville, Southern Sis., 212 Republic Bldg. 617-969-1090; Sis. Mgr. R.D. Peck 

, 502.583.6902 CONTROLLIED POWER CORP., Industrial Park Dr., 
Md Pikesville, l. Cohen, Box 5929 301-484.6376 Farmington, Mich, 48024, Tel: 313-477-8000; Sis. Mgr: 
MaSsNeedham, A &,M Elctrn. Reps., 1492 Highland H. Tazzia' 

Ave. 617.444-8170 CONTROLOTRON CORP:, 176 Central Ave., 
Mich Detroit, D. Poulin, 17222 E. Warren 313.886-4990 Farmingdale, N.Y., 11735, Tel: 516-249-4400; Sis. Mgr: 
Minn SI. Paul, E. Melius, 3758 N. Dunlap 612-484.8541 J. Segall 
Mo SI. Louis, E. Hill, 915 Buder Bldg. 314.621-1818 CONTROLS CO. OF AMERICA, 9655 Soreng Ave., 
NJ Haddon TownShip, A. Wetterhahn, 201 W. ' Scihilier Park,lII., 60176, Tel: 312-NA-5-9000; Sis. Mgr:' 

C . G.A.Heinemann 
uthbert 609-858-3003 CONTROLS CO. OF AMERICA, Control Switch Div., 1420 

NM ~~~uerque, Electro Rep., 1051 S: ~~'~:':~:~21 Delmar Dr., Folcroft, Pa., 19032, Tel: 215.LU.6.75oo, 

NY Elmont, F.E. Schmitt;311 Meacham 516.437.8150 TWX: 510,-669-2136; Sis. tylgr:G.M. Bailee, " 
, S S CONVERSION CHEM. CORP., 210 E. Main St., Rockville, 

NY Elmont, . . Egert, 146 Meacham 516-488-2255 Conn., 060&6, Tel: 203-872-054, I, TWX: 710.435.2336;. 
NY Rochester, D. Ekwortzell, 179 Hillary Dr. . 

716.889.4849 Sis. Mgr: G.B. Ryn~e 

NY Syracuse, W.A. Franklin Sls.-Corp., 2 Standish COOK ELEC. CO., 6201 Oakton St.,'Morton Grove, III., 
Terr. 315-446-1120 60053, Tel: 312-967-6600, TWX: 312-222-8092; Mgr. Sis. 

NY Whitesboro, H. Lessman, 42 Glenridge Rd., Engrg: R.H. Troxell , _._._ .... ~ ............. __ ._ ...... _.Pg. 1903 
, , 315,736-5460 Ariz Phoenix, Lange Assocs., 221 W. Seminode 

Ohio Cincinnati, G. Herrick, 2209 Losantiville" ,602.942.0724 
, , ' 513-351-4441 Cal Inglewood, V & L Assocs., 3412 W. Century Blvd. 

Ohio Westlake, G. Herrick, 845 Canterbury 213-671-7688 
, 216-871-8855 ,Cal Menlo Park, Frauman, Box 969 322-8461 

Ore Portland, Van Voorhees, 4415 N.E. Sandy Colo Denver, Robbins & Assocs:, Box 20296 399-6618 
503-287-6633 Aa Orlando, Elctrn. Engrg., 601 N. Fem Creek 

Tex Dallas, Stasco, 13310 Spring Grove Ave.' 305-425-8284 
214-239-5054 Ga Atlanta, G. Duckett Sis., Box 29067 404-451-3529 

Va Chesapeake, F.B.D. SiS., 4316 Greenleaf III Chicago, E. Magnus, 5715 N. Lincoln Ave. 
, 703-484-3162 334-1503 

Wisc Madison, W. Uhalt, 150 S. Marquette St. III Chicago, Rinaldi, Inc., 6319 N. Central Ave. 
608-244-1623 .. ' 763-4848 

For. Can., Weston, Ont., C. Pipe, 65 Waterford' Iowa Cedar Rapids, Palatine Engrg., 720 3rdAve., S.E. 
416-249-1766,' 319-365-8071 

EXP: N.Y., N.Y., Robum Agencies, 345 W. 14th Kans Overland Pk., Palatine Engrg., 7520 W. 63rd St. 
513-294-1648 . 913-262-5643 
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Kans Andover, Palatine Engrg., 1722 N. Terry La. 
316-683-7512 

Md Baltimore, Milan Assocs., 7215 York Rd. 
825-1120 

Mass Acton, Nation-Neenan, 53 Mohawk 263-5577 
MassSherborn, Naton-Neenan, 42 Old Reid 

617-235-1966 
MassSudbury, Naton-Neenan, Box 203 893-0914 
Minn Mpls., C. Glbb, 1311 W. 25th SI. 612-377-1200 
Mo SI. Louis, Palatine Engrg., 1573 N. Warson 

314-426-7055 
NC Greensboro, G. Duckett Sis., Box 22002 

919-273-4617 
NJ FI. Lee, S. Justin Assocs., Box 1068 
NY Binghamton, 'Canavan-Scanlon, 116 State 

607-724-7720 
NY Rochester, Canavan-Scanlon, 50 Telco 

716-442-0720 
NY Syracuse, Canavan-Scanlon, 23 Eastern 

315-463-9161 
Ohio Cleveland, D. Steffen, 904 E. 222nd SI. 261-5055 
Ohio Dayton, D. Steffen, 1201 Hempstead Rd. 

293-3145 
Tex Dallas, T. M. Curtis Co., Inc., 5635 Yale Blvd. 

361-1666 
Wisc Milwaukee, Star Engrg., 7328 W. Burdick 

543-3469 
EXP: III., Chicago, E. Magnus, 5715 N. Lincoln 

312-334-1503 

COOK ELECTRIC COo, Data-Stor/Tech-Center Dlv_, 
6201 Oakton St., Morton Grove, III., 60053, Tel: 
312-967-6600, TWX: 910-223-3654; Sis. Mgr. E.L 
Washburn .~ ............... ~ ............. ~ ..... , ..................... Pg. 1903 
COOKE ENGRG. CO .• 900 Slaters La., Alexandria, Va., 

22314, Tel: 703-548-3889; Sis. Mgr: J. Lancaster 
COOKE VACUUM PRODS., 13 Merritt SI., S. Norwalk, 

Conn., 06854, Tel: 203-853-9500; Sis. Mgr: J.P. 
Santucci 

COOPER, JOSEPH B. & SONS, INC., 180 Varick SI., New' 
York, N.Y,,10014, Tel: 212-255-3131; Pres: 1.1. Cooper 

COORS PORCELAIN CO., 600 Ninth St., Golden, Colo., 
80401, Tel: 303-279-6565; Sis. Mgr: F.W, Waterman 

COPAR CORP., 5744 West 77th SI., Oak Laym, III., 60459, 
Tel: 312-581-1133; Sis, Mgr: R.W. Schmidt 

COPPERWELD STEEL CO:, Wire & Cable Div., Glassport, 
Pa., 15045, Tel: 412-664-7131, TWX: 710-794-4806; 
Gen Mgr, Sis: ME Brown 

C08.".L ~.~.'\C~!=r!CS CO., D!'!. T~!~-Cr~ft F:'~trn~., 125 
Schmitt Blvd., Farmingdale, N.Y., 11735, Tel: 
516-694-4300; Sis. Mgr: R. Michalski 

CORD SPECIALTIES CO., 9239 Cherry SI., Franklin Park, 
111.,60131, Tel: 312-625-8323; Sis. Mgr: R.H, Stellman 

- CORDOVER, CARL & CO., 104 Liberty Ave" Mineola, 
N.Y., 11501, Tel: 516-PI-7-5150; Sis, Mgr: C. Cordover 

CORE-TRONICS, INC., 241 N. Day SI., Orange, N.J., 
07050, Tel: 201-673-7660; Sis, Mgr: G. Sossin 

CORICONE CORP" 3605 Long Beach Blvd" Long Beach, 
Cal., 90807, Tel: 213-426-9404 

CORKPAK CO"INC., 70 Argyle Ave" New Rochelle, N.Y., 
10804; Tel: 914-NE-2-1713; Sis. Mgr: F.H. Paulmann, 
Sr. 

CORNELL-DUBILIER ELCTRNS., Div. Fed. Pacific Elec. 
Co., 150 Ave. L, Newark, N.J., 07101, Tel: 
201-589-7500;.Dir. Sis: J,M. Kaplan . 

CORNING GLASS WORKS, Etctrn. Prods. Dlv., 
Houghton Pk., Coming, N.Y., 14830, Tel: 607-962-4444, 
TWX: 510-252-t384; !lIs. Mgr: R.E. Rahill 

Pgs.2374,2375,2836,2837 
Cal Orange, 500 S. Main SI. 714-541-5275 
Cal Sunnyvale, 363 Taaffe Ave. 408-732-5050 
III Chicago, 1470 Merchandise Mart 312-337-6600 
Md Hyattsville, Lowery' Assocs" 6200 Annapolis 
NY New York, 717 Fifth Ave, 212-752-1100 
NC 'Raleigh, 3900 Electronics Dr. 919-876-1100 
Pa Bradford, 550 High SI. 814-362-5571 
Pa Broomall, Lowery, 2801 W. Chester Pike 

215-356-5300 
EXP: Fla., Coral Gables, 4685 Ponce de Leon 

305-666-3334 
EXP: N.Y., Corning, Box 2000 607-962-4444 
For: Can" Leaside, Onl. 416-421-1500 

CORNING GLASS WORKS, FLUIDIC PRODUCTS DEPT., 
Corning, N.Y., 14830, Tel: 607-962-4444; Sis, Mgr: T. 
Dincher 

CORNING GLASS WORKS, LAB, PRODS. DEPT., 
Coming, N.Y" 14830, Tel: 607-962-4444, TWX: 
510-252-1384; Sis. Mgr: R,T. Cahill 

CORNING GLASS WORKS, Memory Prods. Dept., 3900 
Electronics Dr., Raleigh, N.C., 27602, Tel: 
919-828-0511; Sis, Mgr: H.S. Craumer 

CORNING GLASS WORKS, Tech. Prods, Div" Corning, 
N:Y" 14830, Tel: 607-962-4444, TWX: 510-252-1384 

CORNING GLASS WORKS, TELEVISION PRODS. DIV., 
Corning, N.Y., 14830, Tel: 607-962-4444, TWX: 
510-252-1384; Sis. Mgr: C.A. Francik 

CORRUGATED PAPER PRODS.. INC_, 300 Babylon 
Tpke" Roosevelt. N.Y., 11575, Tel: 516-379-8200; Sis, 
Mgr: L.S. Wagner 

CORVAIR DIODE, Corvalr Elctrns" 150 - 5th Ave., New 
York, N.Y., 10011. Tel: 212-255-7007; Sis, Mgr: L. Van 
Hoff 

CORVAIR ELCTRNS, 150 Rfth Ave., New York, N.Y., 
10011, Tel: 212-255-7007; Sis, Mgr: S. Kass 

COSMIC PLASTICS,12314 Gladstone SI., San Fernando, 
Calif., 91342, Tel: 213-365-3249; Sis, Mgr: C,H, Luh 

COSMICAR OPTICAL CO., LTD., 424, 
Higashi-Dizumirnachi, Ner/ma-Ku, Tokyo, Japan, Tel: 
03-921-1441; Sis. Mgr: N. Amano ...................... Pg. 1643 
NY NY, Asahi Optical (America) Inc" 31 E, 28th 

212-532-4876 
COSMO PLASTICS CO .• 3239 West 14th SI., Cleveland, 

Ohio, 44109, Tel: 216-861-5594, TWX: 810-421-8444; 
Sis, .Mgr: B. Gordon 

COTO-COILCO., INC., 57 Pavilion Ave., Providence, 
R.I., 02905, Tel: 401-941-3355; SIs. Mgr: R.L Bellem 

Pgs. 1682,1683 
Cal Palo Alto, P. Nurches, 941 Charleston 

415-DA-6-7842 
Cal Pasadena, p, Nurches, 2396 E, Foothill 

. 213-MU-1-8957 
Md Baltimore, R.L Wilkinson, 707 Stevenson 

301-377-7800 
NJ Sparta, Eastern Elctrn., 23 Fern Dr. 
NY Brookline, Eastern Elctrn., 1 Montana PI. 

212-763-5180 
Ohio Cincinnati, J, Olsen, 5539 Stokeswood CI. 

513-922-2176 
Ohio Cleveland, J, Olsen, 16201 Shaker 216-752-5444 
Pa Glenside, R.L Wilkinson, 245 Keswick 

215-424-8400 
Pa Pittsburgh, J, Olsen Co., 104 Elatan Dr. 

412-279-2550 
RI Providence, M, Paisner, 532 Elmgrove 

401-831-4539 
WashSeattle, H, Levinson, 1211 E Denny Wy. 

206-323-5100 
EXP: N,Y., N.Y" Coto-Coil, 13 E 40th St. 

COTTRELL PAPER CO., INC., 10 Purchase SI., Fall River, 
Mass., Tel: 518-885-,7510; Sis. Mgr: J,T. Cottrell, Jr, 

COUCH S.H. DIV., ESB Inc., 36 River St., Boston, Mass., 
02126, Tel: 617-298-4147; Sis. Mgr: B.W. Gray 

P!!.IR15 
Ariz Scottsdale, Mercury Engrg. Sis" Box 3130 

602-945-1927 
Cal Van Nuys,'R.J. Homer, 14436 Sherman 

213-781-1236 
Colo Denver, I. W. Strong, 635 Canosa 303-292-6900 
Conn Essex, Conn. Valley Enl., Box 188 203-767-1128 
Fla Windermere, R. Attaway, Box 433, Lake Butler 

305-876-2349 
III Wheaton, H,J. Batha, 310 S, Dorchester 

312-668-4740 
Mich Grand Rapids, Elko Sis., 3119 Midland 

616-949-1451 
Mich Grosse Pointe Woods, Elko SiS., 970 N. Oxford 

313-884-7893 
Iowa Cedar Rapids, Snider SiS., 2042 Franklin 

319-362-4410 
Minn Mpls" Inl'l. Sis. Co., 8703 Beard Rd, 

21 8-881-6683 
Mo SI. Louis, Pem Sis., 9537 Lackland 314-427-7200 
NY Hicksville, Elec. Mfrs, Svcs., 10 Balsam Dr. 

516-485-4321 
NY Syracuse, H,R. Murray, 6585 Kinne 315-446-5555 
NC Winston-Salem, Radco, 614 Nissen Bldg. 

919-722-9671 
Ohio Mentor, R.R. Stone & Assocs" Box 47 

, 216-946-6766 
Ore Portland, J,W, Eckersley, 3150 S.W, Hamilton SI. 

503-246-3183 
Pa Phila, Technicraft Co" 7028 Ridge 215-483-4700 
Tex Dallas, Hillman Enl., 3505 Turtle Creek 

214-521-9907 
For: Can" Port Credit, Onl., Leonard Elec., Ltd" 1008 

Rangeview Rd. 274-3454 
COULTER ELCTRNS" INC" 590 West 20th SI., Hialeah, 

Fla., 33010, Tel: 305-885-0131, TWX: 810-848-8696; 
Pres: J,R, Coulter, Jr, 

COUNTIS INDS., Box 1444, San Luis Obispo, Cal" 93401, 
Tel: 805-544-1770; Sis, Mgr: T.J, Countis 

COX & CO., INC., 215 Park Ave., 5., New York, N.Y., 
10003, Tel: 212-0R-4-4727, TWX: 710-581-2839; SIs. 
Mgr: E.V. Cox, Jr ................................................... Pg. 1968 
Cal No. Hollywood, J. Edwards Co" 4101 Lankershim 

Blvd, 213-877-9603 
Mo Overland, Eugene Hitt & Assoc" 9537 Lackland 

Rd, 314-426-2322 
NJ Moorestown, AA Foley Assocs., Box 155 

201-NO-3-4545 

coo - CRO 
NY Syracuse, Lenard Co,. 132 Burnet Ave, 

315-GR-9-9191 
Ohio CinCinnati, P. C, Bach Corp., 2209 Losantiville Rd. 

513-731-3822 
Tex Dallas, B, McClung & Co., Box 34447 

214-241-3655 
Vt Vergennes, M, Benton . 802-877-2656 
WashSeattle, Associated Inds., 3711 S, Hudson St. 

206-723-5600 

CPS, 722 E. Evelyn Ave., Sunnyvale, Calif., 94086, Tel: 
408-738-0530 ExL 26; V.P. Mktg: F. Martin ...... Pg.669 
Ga Atlanta, Scien, Instrs. & SiS., Box 11628 

404-237-7106 
Md Silver Spring, Sel-Tronics, 721 Ellsworth 

301-588-7866 
Mass Burlington, Tekdata Inc., 11 A SI. 617-592-4893 
Mich DetrOit, Dietrich Co., 600 Michigan Bldg, 

313-961-4540 
NJ Rockaway, Data-Rep. Assocs" Box 245 

- 201-625-2233 
NY Huntington Sta" Data-Rep., Box 164 

516-423-7677 
NY Schenectady, N. Alexander, Box 2529, Upper 

Union 518-377-0581 
Ohio Cleveland, L Dietrich, 316 Marion Bldg, 

, 216-78,.,855 
Ohio Dayton, Lowry Dietrich Co" 333 W, 1st 

513-223-6042 
Pa Norristown. Data-Rep. Assocs., Box 349 

215-279-8210 
Pa Pittsburgh, Lowry Dietrich, 90 Clairton 

412-892-2992 
CRAIG SYS, CORP,. 360 Merrimack SI., Lawrence, Mass., . 

01842, Tel: 617-688-6961, TWX: 710-342-0765; Dir. 
Mktg: A.E Koptuck 

CRAMER DIV" Conrac Corp., Old Saybrook, Conn., 
06475, Tel: 203-388-3574; Gen, Sis. Mgr: J, Moor 

CRANE PACKING CO., 6400 Oakton SI., Morton Grove, 
III., 60053, Tel: 312,YO-6-6400; Sis, Mgr: R.S. 
Campbell 

CRATEX RUBBERIZED ABRASIVES, 1600 Rollins Rd., 
Burlingame, Calif.,'94010, Tel: 415-697-1600; Sis, Mgr: 
J.C. Craven, Jr, 

CRESTRONICS, 744 Rocky Loop, Box S, Crestline, Cal., 
92325, Tel: 714-338-1722; Sis, Mgr: R.W, Torell 

CRIMPCo' ENGRG., 7341 Canoga Ave., Cangoga Park, 
Calif., 91304, Tel: 213-884-0540; Sis. Mgr: J. Klein 

CROSS, H, CO., 365 Park Ave" Weehawken, N.J., 07087, 
Tel: ~01-;:;O:;-~I:~: CI:o. ~.~~r: G. r.~:C!:.r,,· 

CROVEN, LTD., Dlv. W. Kidde & Co., Inc., 500 Beech St., 
Whitby, Ont., Can., Tel: 416-668-3324, -r:wx: 
610-384-2750; Sis. Mgr: R.E •. Dlx ........................ Pg. 1378 
Cal Millbrae, Melvin Sis. Co., 113 EI Camino Real 
Cal Sepulveda, R.L Assocs,, Box 2255 
Cal Van Nuys, R.L Assocs" 1'4401 Gilmore SI. 
Colo Denver, Walter Engrg" 880 Bonnie Brae 

303-777-5585 
Fla Maitland, Ellis & Assocs., Box 1261 305-644-9014 
III Chicago, T. Hunter, 5653 W, Irving Pk. 

312-SP-7 -2500 
Ind FI. Wayne, Scott Elctrns., 124 W. Wash, 

219-743-1586 
Md Baltimore, C. Emrich, Rolling Rd. & Wilkens Ave. 
MassNatick. Naton-Neenan, 20 Strawberry Hill 

, 617-235-1966 
Minn SI. Paul, Countryman Assocs., 1821 Univ. Ave. 

612-645-9151 
NJ Haddonfield, Mesa Tech., Box .466 609-429-4675 
Mo Kansas Cy., K.S'w. Assocs" 7546 Troost 

816-363-5651 
NY Buffalo, Quality Comps" 4541 Main SI. 
NY Melville, T X Sis., 900 Walt Whitman 

516-271-5850 
NC Greensboro, L & 0, Inc" Box 7243 
Ohio Cleveland, Scott Elctrns" 1836 Euclid 

216-861-2626 
Tex Dallas, Stevens SiS., Box 34493 

CROWELL MFG. CORP" 115 Clifton Pl., Brooklyn, N.Y., 
11238, Tel: 212-638-2080; Mgr: EW. Nielsen 

CROWN INT'L, Sub. Int'!. Radio & Elctms. Corp., Box 
1000, Dept. EEM, Elkhart, Ind., 46514, Tel: 219-523-4919, 
Ext. 21M; Sis. Mgr: C. Moore ....... ~ ..................... Pg. 951 
Cal Los Angeles, Marshank, 7422 Melrose 

. 213-938-2591 
Cal San Carlos, Dobbs/Stanford, Box 546 

415-592-5928 
Colo Denver, McLoud & Raymond Co" Box 22044 

303-756-1589 
Fla Hollywood, Firestone & Assocs., Box 6937 

, 305-688-2521 
Ga Atlanta, Fidelicom, Box 29741 404-633-3117 
III Oaklawn, J, Gill, 5309 W. 105th SI. 312-425-1555 
Ind Carmel, F, Weeks Sis., Box 491 317-846-0296 
MassNewton Ctr" B. Ente Sis., 558 Commonwealth 

617-244-2585 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) .. ~200g.3076 (Vol. 3) 
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Mich Livonia. Elias Elcl.. 32401 W. Eight Mile 
313-477-2022 

Minn Mpls .• Fulton Elctrns .• 4428 Zane Ave .• N. 
612-537-7076 

Mo SI. Louis. Forristal-Young. 7110 Oakland 
314-645-2360 

NJ Freehold. Metrorep. Box 782 201-462-1221 
NJ Somerville. Eldiserco. 52 Meadowbrook 

. 201-359-6492 
Tex Irving. Dobbs/Stanford. Box 1601 214-252-5502 
WashSeattle. W. Lanphear. 4031 Stone Way N 

206-633-4900 
!=XP: N.J. Summit. N. Christensen. 382 Springfield 

201-273-3833 
EXP: N.Y. Roslyn. Telesco Inl'l.. 1044 Northern 

516-484-4920 
CROWN METAL PRODUCTS CO .• Wyano. Pa .• 15695. 

Tel: 412-872-8720; Sis. Mgr: K.S. Williams 
CRUCIBLE STEEL CORP.. Magnet Div.. Box 88. 

Pittsburgh. Pa .• 15230. Tel: 502-769-1333; V.P. Mktg: 
R.E. Boode . 

CRYOTRONICS. INC .• W. Main SI.. High Bridge. N.J .• 
08829. Tel: 201-638-6112. TWX: 201-280-4020; Sis. 

. Mgr: J.B. Malaker 
CRYPTOGRAPHICS. INC .• 416 Third Ave .• New York. 

N.Y .• 10016. Tel: 212-0R-7-271 0 
--- Advertisement ---

Cryptographies Inc. specializes in: 
... PRECISION ENGRAVING ON' 
PLASTICS & METAL 
.. . WIRE & TUBE MARKING 
... HOT STAMP MARKING ON 
PLASTICS & METAL 
.. .IMPRINTING & MARKING ON 
ALL TYPES OF ELECTRONIC 
EQUIPMENT 
We offer a complete service. for all 
your Marking--Engraving--Imprinting 
needs. to your specifications. Prompt 
service and delivery when promised, 
reasonably priced. 

CRYSTAL NETWORK PRODS. CORP .• 818 Parade SI.. 
Erie. Pa .• 16503. Tel: 814-525-0124; Sis. Mgr: R.H. 
Tuznik 

CRYSTAL OPTICS RESCH .• INC .• 3680 S. State SI.. Ann 
Arbor. Mich .• 48104. Tel: 313-663-2481; Sis. Mgr: J.C. 
Smith 

CRYSTAL RESCH .• INC .• 42 Concord La .• Cambridge. 
Mass .• 02138. Tel: 617-547-4001; Sis. Mgr: R.M. 
McFarland 

CRYSTAL TECHNOLOGY. 2510 Old Middlefield Way. 
Mountain View. Cal. 94040. Tel: 415-961-9311; Sis. 

. Mgr: Bob Carlson 
CRYSTALONICS DIV .• Teledyne. Inc .• 147 Sherman SI.. 

Cambridge. Mass .• 02140. Tel: 617-491-1670. TWX: 
710-320-1196; Sis. Mgr:T.J. Paradise 

CRYSTEK DIV .• Whitehall Elctms .• 1000 Crystal Dr .• Ft. 
Myers. Fla .• 33901. Tel: 813-936-2109. TWX: 
510-951-6388; Sis. Mgi: G.T. Gay 

CTS OF ASHVILLE, See CTS Corp. 

CTS OF B"RNE, See CTS Corp. 

CTS OF BROWNSVILLE, See errs Corp. 

CTS OF CANADA, See CTS Corp. 

CTS CORP, 905 N. West Blvd., Elkhart, Ind., 46514, Tel: 
219-293-7511,. TWX: 810-294-2256; SIs. Mgr: R.A. 
Stackhouse 

Pgs. 1373-1375,1538,1894,2829,2910,2911 
Ala Huntsville. SECO. Inc .• Box 1486 205-534-1035 
Ariz Phoenix. Hecht. Henschen & Assoc .• 2435 E. 

Univ. Dr. 602-275-4411 
Cal Burlingame. J. Logan. 844 Stanton. 415-697-6100 
Cal S. Pasadena. CTS Corp .• 1010 Sycamore 

213-254-9141 
Cal San Diego. Dawson. 7969 Engineer 714-278-9260 
Colo Denver. Elctm. Comps. Sis .• Box 22011 

303-771-6200 
Conn North Haven. CompRep. 22 Broadway 

203-239-9762 
Fla FI. Laud .• Orbe. Inc .• 1520. N.E. ~3rd 

305-833-3341 
Fla SI. Petersburg. Orbe. Inc .• 4110 Central 

813-894-0687 
III Sandwich. CTS Knights. 101 E. Church 

815-786-8411 
Ind Elkhart. CTS Corp .• 905 N. West Blvd. 

. ~19-293-7511 
Kans LeaWOOd. Poly-Onies. 4434 W. 90th 913-648-4173 
MassNeedham. CompRep. 1116 Great Plain 

617-444-2484 
Mich Southfield. J. L Montgomery. Inc .• 19400 W. Ten 

Mile Rd. 313-358-2616 
Minn Mpls .• J. Lee. 4241 Toledo 612-920-1525 

Minn Mpls .• R.W. Marshall. 6106 Excelsior 
. 612-929..Q457 

Mo Hazelwood. Poly-Onics. Inc .• 47 Village Sq. 
Shopping Ctr. 314-837-0597 

. NJ Cherry Hill. CTS Corp .• Box 322 609-424-1207 
NM Albuquerque. Elctrn. Comp .• 1811 Carlisle 

505-25&-9831 
NY Jamaica. S-J Sis .• 148~5 Archer 212-291-3232 
NY Rhinebeck; CTS CorP .. Box 386 914-876-6717 
NY Syracuse. Nycom. Inc .• 2002 Teall.Ave. 

. 315-437-8343 
NC Skyland. CTS olAshevilie. Mills Gap 

. 704-684-6451 
Ohio Cincinnati. Baehr. Greenleaf & Assoc .• 9505 

Montgomery Rd. 513-891-3827 
Ohio Cincinnati. Sheridan •. l0 Knoll Crest. Box 37646 

. . 513-761-5432 
Ohio' Cleveland. Baehr. Greenleaf & Assoc .• 14700 

Detroit 216-221 '9030 
Ohio Cleveland. Sheridan Assocs .• Box 4457 

. 216-524-8120 
Ohio Columbus. Baehr. Greenleaf & Assoc .• Box 5722 

. . 614-486-4046 
Ohio Dayton. Sheridan Assoes .• Box 37 513-277-8911 
Ohio Xenia. Baehr. Greenleaf & Assoc .• 925 Factory 

Rd. 513-426-5485 
Ore Portland. Richard Legg Co., Box 25327 

. 503-292-8824 
Pa Pittsburgh. Covert & Newman ·Co .• 300 MI. 

. Lebanon Blvd. 412-563-0303 
Pa Pittsburgh. Sheridan Assoes .• 201 Penn Ctr. Blvd . 

. 412-243-6655 
Tex Addison. Parvin Sales Co .• Box 307 214-239-9148 
Utah Salt Lake Cy., Elctm. Comp., 445 E. 2fjd 

801-355-5327 
For: Can., Strccts",ma, Ont., CTS Of Can., Ltd., SO 

Thomas St. 416-826-1141 
For: P.R.. San Juan. Moriss Saliss. Box 2307 

'809-764-1842 

CTS KEENE, See CTS Corp. 

CTS KNIGHTS, See CTS Corp. 

CTS MICROELECTRONICS, CTS Corp. 
CULVER STEARNS MFG. CO., Sub. Roanwel1 Corp .• 354 

Franklin 51.. Worcester. Mass.. 01604. Tel: 
.617-753-6304; SI~. Mgr: F. H. Malboeuf 

CUNNINGHAM, Sub. Gleason Works, 10 carriage St., 
Honeoye Falls, N.Y., 14472, Tel:. 716-824-2000; Dlr. 
Mktg: R.W. Robson ....................................... ~ ...... _Pg. 322 
Ala Huntsville. Gentry. 2109 W. Clinton Ave. 

205-534-9771 
Conn Hamden, Instr. Conslts .• 2381 Whitney 

. 203-248-4174 
Fla Orlando. Gentry Assoes .• 550 N. Bumby 

305-841-7740 
Ga Atlanta. C. S. Smith, Jr .• 4275 Wendell SW. 

404-691-5900 
III Chicago. Scien. Sis .• 7132 N. Harlem 

312-775-7594 
III Berkeley. R. T. Sis .• 5440 SI. Charles 

\ 312-544-6700 
Ind Indianapolis. Scien. Sis .• 5555 N. Tacoma 

317-253-4606 
ind Indianapolis. J. 0 .. Goetz. 5941 Brendonridge N. 

. 317-545-5638 
Md Bethesda. Bartlett. 4405 East-West Hwy. 

301-656-3061 
MassWaban, Instrument Conslts .• Inc .• Box 25 

617-969-9881 
Mich DetrOit. R. Milsk, 19375-95 James Couzens Hwy .. 

313-342-6660 
Minn Mpls .• Scien. Sis .• 5100 Edina Ind·1. BI. 

612-941-2215 
Minn Mpls .• HMR Inc .• 9 E. 22nd St 612-335-7734 
Mo SI. Louis. Sclen. Sis .• 1760 S. Brentwood 

314-968-1133 
Mo Ellisville. J. L Grunder. 118 Carmel Woods 

314-277-7558 
NM Albuquerque. C. Schmidt. 9611 Acoma. S.E. 

505-298-2415 
NY WMe Plains. Bartlett. 470 Mamaroneck Ave. 

. 914-949-6476 
NC Burlington. Gentry. 116 E. O'Neal Ave. 

.919-227-2581 
Pa Pittsburgh. J. Wolfson. 201 Penn Ctr. 

412-823-8400 
Pa Wayne. Bartlett. 130 W. Lancaster Ave. 

215-688-7325 
Tex Houston. Scien. Sis .• 6400 Westpark 

713-781-2711 
Tex Richardson. Scien. Sis .• 777 S. Central . 

214-231-6541 
Utah Granger. J.F. Hurlbut, 3817 W. 3280 S. 

801-299-4321 
WashSeattle. Paratech. Box 5427 206-784-6447 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Wisc Milwaukee. N. Central Sis .• 2820 E. Layton 
414-481-2930 

EXP: Can., Wlllowdale. Onl.. Video Camps .• 31 Glenelia 
.' 416-222-1757 

For. Can .• Toronto. Onto Sim1ec Inds., Box 38 
• 41&-425-6118 

For: Can .• Montreal. Que .• Slmtec Inds., 3400 
Metropolitan E. 514-728-4527 

CURTIS DEY. & MFG .• 3278 N. 33rd St .• Milwaukee, Wise., 
53216. Tel: 414"445-1817. TWX: 910-262-3125; Sis. 
Mgr: H.G. DeBruine 

CURTIS INSTRS., INC~ 200 Klaco Ave., Mt. Kisco, N.Y_, 
10549; Tat 914-666-2971,.TWX: 7111-571-2183; SIs. Mgr: 
S. Charleston •••• _ ••• ___ .~_._. __ ._ ..... _._._._~ •• ___ Pg. 427 
Cal Long Beach. Calms Engrg. Sis. Co .• 122 W. Fifth 

SI. 213-432-7444 
Cal . Santa Clara. Richards Assoes .. 2938 Scott Blvd. 

408-246-5860 
Colo Littleton. 1449 W. Littleton Blvd., 303-798-4573 

. 213-670-1700 
Ind Ft Wayne, McDonald Sis. Co., Box 28"'8 

219-745-9214 
Md Timonium. Heller-Freedman Assoc .• Box 293 

. 301-252-4780 
Mass Brookline. Harman Assocs .• 251 Harvard SI. 

617-232-6687 
Minn MinneaPolis. E.C. Elctm. Sis .• 10108 Abbott Ave .• 

S. 218-888-0102 
NM Albuquerque, Aztec Enterprises. 3202 Candelaria 

Rd .• N.E. . 505-345-3441 
NY Greenvale. B. D. Aaron. Inc. 516-621-0630 
NY Syracuse. Rep. Tech .• Inc .• 2002 Teall Ave. 

315-43'1-2845 
Pa Media. W. Reeves Assoes .• Inc .• 2973 N. 

Providence R"d. 2i 5-LQ.6.6709 
Tex Dallas. Techno Assocs., 2324 Shore Crest Rd. 

214-FL-7-9213 
WashSeattle. J.J. Backer Co., 221 W. Galer 

206-285-1300 
Wisc Waukesha. J.C. Markin Sis. Co .• 1317 Garfield 

Ave. 414-542-5129 
CUSTOM COIL CO .• Box 2624, Zanesville. Ohio. 43701. 

Tel: 614-452-6973; Sis. Mgr: D. Young . 
CUSTOM COMPS .• Div. Lauriat Corp .• 21 Passaic Ave .• 

Fairfield. N.J., 07006. Tel: 201-227-5340; Sis. Mgr: G.E. 
Mortensen . 

CUSTOM COMPONENTS. INC .• P.O. Box 248. Caldwell. 
N.J .• 07006. Tel: 201-227-5340; Sis. Mgr: J. Mortensen 

CUSTOM ELCTRNS., Browne SI., Oneonta, N.Y .• 13820, 
Tel: 607-432-3880. TWX: 510-241-8292; Gen. Mgr: Mr. 
W.P. Harris 

CUSTOM MATERIALS. INC., Alpha Ind·1. Pk .• Chelmsford. 
Mass .• 01824. Tel: 617-729-5020. TWX: 617-256-6686; 
Sis. Mgr: J.E. Leard 

CUSTOM SCI. INSTRS .• INC .• Box A. Whippany. N.J .• 
07981, Tel: 201-538-8500; Sis. Mgr: H.J. Bultman. Jr. 

CUTLER-HAMMER. 4201 N. 27th St.. Milwaukee. Wise .• 
53201. Tel: 414-442-7800, T-WX: 414-273-4327; Sis. 

. Mgr: W.G. Cudlip .. 
CYBEREX INC .• 4399 Industrial Pkwy .• Willoughby, Ohio, 

44094. Tel: 216-946-1784; Sis. Mgr: D.C. Griffith 
CYBERMATICS. INC., 2460 Lemoine Ave .• FI. Lee. N.J., 

.07024. Tel: 201-461-6171; Sis. Mgr:J. Doyle 
CYCLE-DYNE. INC .• Sub. Axel Elctrns ... Inc .• 134-20 

Jamaica Ave.. Jamaica, N.Y.. 11418. . Tel: 
212-AX-I-3907. TWX: 710-582-2618; Sis. Mgr: GW. 
McCook 

--- Advertisement ---
Complete induction heating equip
ment for soldering, brazing, hermetic. 
sealing, crystal growing, zone refining, 
and epitaxial deposition. Self. con-· 
tained units from 1 through 60KW fea
ture integral RF Transformers, solid 
state power supplies, and minimum in
put water requirements. 

CYCLE EQUIP. CO .• P~O; Box 307. Los Gatos. ·Calif .• 
95030. Tel: 408-356-5555; Sis. Mgr: H. Allen 

CYCLE TRANSFORMER CORP .• 177 Main St.. West 
Orange. N.J., 07052. Tel: 201-731-7440; Sis. Mgr: P.M. 
Brubaker . 

CYCLO-TRONICS.INC .• 3858 N. Cicero Ave .• Chicago, III .• 
60641. Tel: 312-282-6141; Pres: D. Goldware 

. D-CEMCO. INC .• 3200 N. San Femando Blvd., Burbank. 
Calif., 91504. Tel: 213-849-6341; Sis. Mgr: F. CrISwell 

D-VEL RESCH. LABS.. INC .• 555 Bedford Rd.. 8ed1ord 
Hills. N.Y .• 10507. Tel: 914-666-5197; Sis. Mgr: D. 
Velzy 

DABURN ELCTRNS." CABLE CORP~ 2380AHoffman 
St., Bronx, N.Y., 10458, Tel: 212-295-0050; SIs. Mgr: W.J. 
Epstein ....... ~._.~ ........ ~. __ .~~.~_ ...... ~~._pgs. 3032,3033 
Ala' Birmingham. F.C. Nickerson. Box 9679' 

205-853-2852 • 
Cal Belmont. Elctm. Mktg .• 1048 Continental Way 

eem/1971 
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Cal San Mateo, Elctrns. Mktg., 3327 Cilxton 

415-341-6666 
Cal Whittier, DeAngelo & Rothman 
Colo Aurora, A.E.S., Inc., 12891 E. Nevada Cir. 

. 303-366-0208 
CorinWaterbury, Anderson Sis., 133 Mansfield 
. . 203-753-2487 
Fla Tampa, F.C. Nickerson, Box 13126 813-833-4321 
Fla Oldsmar, F.C. Nickerson, Box 40 813-855-4209 
Ga Decatur, F.C. Nickerson, 1244 Clairmont 

. . 404-377'1575 
MassBoston, Anderson Sis., 177 StateSI. 

617-227-2980 
Mo Kansas City, Nevco, Inc., 1715 Baltimore 

. 816-421-1751 
Mo SI. Louis, Nevco, 2427 Brentwood 314-962-5629 
NY Liverpool, L. Dunnigan Co., 107, Riverine Rd: 

, 315-622-2133 
NC Charlotte, F.C. Nickerson, 5817 Haddington 

. 704-537-2855 
Wisc Milwaukee, Mueller Elctrn., 10721 W. Capitol 

414·464-4210 
EXP: N.Y., N.Y., Roburn Agencies, 345 W. 14 

212-989-5939 
For: Can., Rexdflle, Onl., Abbey Elctrns., Ltd., 1 

Daybar Ave. 416·249-8431 

DACO INSTR. CO., INC., Merritt Blvd., Trumbull, Conn., 
06611, Tel: 203-375-5871, TWX: 71~453-1095; Pres: A. 
Stauber ..... _ ...... : .......................................... Pgs. 1444,2783 
DAHLSTROM MFG. CORP., Special Prods. Div., 

Jamestown, N.Y., 14701, Tel: 716·487-0111, TWX: 
716-484-9480; Sis. Mgr: E.E. Anderson 

DAICO INDS., INC., Box 5225, Compton, Cal., 90220, 
Tel: 213-631-1143; Sis. Mgr: P. Nooteboom 

, Pg. 1556 
Cal Los Altos, H. Stout Assoes., 200 Third SI. 

415-948-3265 
MassCochituate, Micronies Assocs., Box 162 

6 i 7-653-8229 
Mo Hazelwood, Penzer-Mankus Assocs., 400 Brookes 

La. '314-731-4334 
NJ Red Bank, Dynamic Sis., Box 834 201-747-5353 
NY Syracuse, Syracuse Tech. Reps., Box 47 

315-488-0222 
Tex Dallas, Roberts Sis. Co., 9704 Lanward Dr. 

, 214-348-4283 
--- Arlverti.emerit ---

COAXIA'L 'SWITCHES offered by 
DAICO INDUSTRIES employ so
phicticated diode and reed configura
tions to provide high CW and peak 
power capability. FAIL SAFE diode 
switch designs are available to speeds 
of 20 nanoseconds. Computer inter
face logic to drive multi-position swit
ches is also offered. 

DALE ELCTRNS., INC., Sub. Lionel Corp., 1342 28th 
Ave., Box 609, Columbus, Neb., 68601, Tel: 
402-564-3131, TWX: 91N26-8314; V.P. Mktg: I.E. Gates 

Pgs, 1539,2838-2849,2916,2917 
Ariz Phoenix, Williams & Assoes., 2250 N. 16th SI. 

602-254-6085 
Cal Santa Fe Springs, J. S. Heaton Co. S., 13901 S. 

Carmenita Rd. 213-944-7996 
Cal Menlo Pk., J.S. Heaton Co., 3723 Haven Ave. 

415-369-4671 
Colo Denver, Williams & Assocs., 4971 Jackson SI. 

303-388-4391 
Fla Palm Beach Gardens, W.J. Reasor & Assoc., Box 

12601 305-622-1267 
Fla Tampa, W.J. Reasor & Assoc., Box 10135 

, 813-877-2886 
III Chicago, ,D.J.M. Elctrn. SiS., Inc., 5356 N. 

Milwaukee Ave. 312-774-1212 
Ind FI. Wayne, Scott Elctrns., Inc., 124 W. Washington 

219-743-1586 
Ind Indianapolis, Scott Elctrns., Inc., 1300-02 N. 

Pennsylvania SI. 317-635-8951 
Ky Louisville, Scott Elctms., Inc., 334 Francis Bldg. 

502-583-3220 
Md Towson, R.L. Wilkinson, 707 Stevenson La. 

301-377-7800 
MassWakefield, Kaelber & Mack, Inc., 37 Hillcrest Rd. 

617-245-9359 
Mich Detroit, Burcaw'Co. & Assoc., 18236 W. 

McNichols Rd. 313-533-7700 
Minn Minneapolis,. Merrill Franklin Co., 7710 Computer 

Ave. 612-920-8014 
Mo Kansas City, R. Deane, 10825 McGee 51., 

816-942-0130 
NJ Fairlawn, Kaelber & MaCk, Inc., 9-09 Walsh PI. 

201-797-7782 
NM Albuquerque, Williams & Assoc., 420 Washington, 

S.E. 505-255-1638 

See Page 957 for TRADE NAME DIRECTORY 

NY Buffalo, M. Farber Assoc., 220 Delaware Ave. 
716-856-5526 

NY Manhasset, Kaelber & Mack, 75 Plandome Rd. 
516-627-6620 

Nc Charlotte, J. Rudisill Assoc., 1225 Harding PI. 
704-377-6901 

Ohio Cincinnati, Scott Elctrns., 9505 Montgomery Rd. 
513-791-2513 

Ohio Cleveland, Scott Elctrns., 1836 Euclid Ave. 
216-861-2626 

Ohio Columbus, Scott Elctrns., 79 E. State SI. 
614-228-2313 

Ohio Dayton, Scott Elctrns., 517 Hulman Bldg., 120 iN. 
2nd 51. 5 13-.223-2652 

Ore' Beaverton, Arneson Assocs., 4175 S.W. Cedar 
Hills Blvd. 503-646-341 6 

Pa Glenside, R.L. Wilkinson, Box 215 215-424-8400 
Pa Pittsburgh, Scott Elctrns., 1050 Freeport Rd. 

412-781-3112 
Tex, Dallas, E. F. Aymond Co., 4300 N. Central Expwy. 

214-826-7620 
WashSeattle, Arneson Assocs., 5950 6th Ave. 

, ' 206-762-7664 
EXP: Columbus, Neb., Dale Elctrns:, Inc., 1342 28th 

Ave. 402-564-3131 

DALE ELCTRNS., INC., Yankton Div., E. Hwy. 50, Box 
180, Yankton; S.D., 57078, Tel: 605-665-9301; SIs. Mgr: 
F. 'Coe .................. Pgs. 1584,1906,2488,2489,2618,2619 
Ariz Phoenix, Williams Assocs., 2250 N. 16th SI. 

602-254-6085 
Cal Menlo Pk., J.S. Heaton Co., 3723 Haven Ave. 

415-369-4671 
Cal Santa Fe Springs, J.S. Heaton Co. South, 13901 

S, Carmenita Rd. 213-944-7996 
Colo Denver, Williams Assocs .• 4971 JacksonSI. 

303-388-4391 
Fla Palm Beach Gardens, W.J. Reasor & Assocs" 

Box 12601 305-622-1267 
Fla Tampa, W.J. Reasor & Assocs., Box 10135 

813-877-2886 
III Chicago, D.J,M. Elctrns. SiS., Inc., 5356 N. 

Milwaukee Ave. ' 312-774-1212 
III Chicago, Matthews-Midwest Co" 5439 W. 

Lawrence Ave. 312-725-1500 
Ind FI. Wayne, Scott Elctrns., Inc., 124 W. Washington 

219-743-1586 
Ind Indianapolis, Scott Elctrns., Inc., 1300-02 N. 

Pennsylvania SI. ' 31/-035-81151 
Ky Louisville, Elctrns., Inc., 334 Francis Bldg. 

502-583-3220 
Md Towson, R.L Wilkinson, Inc., 707 Stevenson La. 

, 301-377-7800 
MassWakefield, Kaelber & Mack, Inc., 37 Hillcrest Rd. 

617-245-9359 
Mich DetrOit, Burcaw Co: & Assoc., 18236 W. 

McNichols Rd. 313-533-7700 
Minn Minneapolis, Merrill Franklin Co., '7710 Computer 

Ave. 612:920-8014 
Mo Kansas City, R. Deane, 10825 McGee SI. 

816-942-0130 
NJ Fairlawn, Kaelber & Mack, inc., 9-09 Walsh PI. 

201-797-7782 
NM Albuquerque: Williams Assocs., 420 Washinton 

SI., S.E. 505-255-1638 
NY Bulfalo, M. Farber Assocs., 220 Delaware Ave, 

, 716-656-5526 
NY Manhasset, Kaelber & Mack, Inc,. 75 Plandome 

Rd. 516-&27-6620 
NC Charlotte, J. Rudisill Assocs., 1225 Narding PI. 

704-377-6901 
Ohio Cincinnati, Scott Elctrns., 9505 Montgomery Rd. 

513-791·2513 
Ohio Cleveland, Scott Elctrns., 1836 Euclid Ave. 
, 216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State SI. 

614-228-2313 
Ohio Dayton, Scott Elctrns., 517 Hulman Bldg. 

513-223-2652 
Ore, Beaverton, Arneson Assoes., 4175 S.W. Cedar 

Hills Blvd. 503-646-3416 
Pa Glenside, R.L. Wilkinson, Inc., Box 215 

215-424-8400 
Pa Pittsburgh, Scott Elctrns., 1050 Freeport Rd. 

412-781-3112 
,Tex Dallas, E. F. Aymond Co" 4300 N. Central Expwy. 

,214-826-7620 
WashSeattle, Arneson Assocs., 5950 6th Ave. 

206-762-7664 
EXP: Nebr., Columbus, Dale Elctms., 1342 28Ui Ave. 

O' 402,-564-3131 
DALES, FRANKLIN CO., 180-85 E. Mill SI., Akron, Ohio, 

44308, Tel: 216-762-7236; Sis. Mgr: G.A. Meidlinger 
DALMO VICTOR. Textron Div., 1,515 Industrial Way, 

Belmont. Calif., 94002, Tel: 415,591-1414, TWX: 
910-376'4400; Mktg: Mgr: S.F. Piper 

DAMON CQRP., Elctrns. Dlv., I IS 4th Ave., Needham 
Hgts., Mass., 02194, Tel: 617-449-0800, TWX: 
710-325-6916; Sis. Mgr: N. Roy ........................ Pg. 1379 

Cal N. Hollywood, Jewett; 13111 Ventura 
,213-789-8103 

Cal San Carlos, Component Assoc., 850 Montgomery 
La., Box 516 415-591-9656 

Conn Norwalk, Eastern Tech, Box 122 203-846-9133 
Fla SI. Petersburg, Kirkwood, 3530 First Ave., N. 

813-894-8240 
Kans MiSSion, Inland Assoc., 6047 Howe Dr. 

913-362-2366 
NM Albuquerque, ALS Elctrns., Box 11626 

. 505-298-2575 
NY Tuckahoe, 'Spectrum SiS., 65 Circuit 

914-793-1660 
NY Utica, B.D. Hummel, 2224 Maynard 315-736-7821 
Ohio Dayton, Downs Engrg. Co., 1435 DeLynn Dr, 

513-885-2238 
Pa Bala Cynwd, E-Tech Corp., Box 52 215-667-5110 
Va Springfield, E-Tech, 6615 Backlick Rd. 

703-451-6500 
WashSeattle, B. Hirsh, 4013 Lary Way, NW 

206-783-3423 
For: Can., Ville Lasalle, Que., Elecrodesign Ltd., 840 

Lafleur ' , 514-363-5120 
DANA LABS., INC., 2401 Campus Dr., Irvine, Calif., 92664, 

Tel: 714-833-1234, TWX: 910-595:1136; Sis. Mgr: B. 
Weitz 

DANCO METAL PRODUCTS, INC., 24020 Detroit Rd., 
Westlake, Ohio, 44145, Tel: 216-871 -2300; Sis. Mgr: 
D.E. Evans 

DANIELS, C.R:, INC., Daniels, Md., 21033, Tel: 
301-465-1200, TWX: 710-862-1884; Sis. Mgr: J.W. 
Smith 

DANTE ELEC. MFG. CO., Bantam, Conn., 06750, Tel: 
203-JO-7-5307; Sis: Mgr: J.J. Dante 

DANTRONICS, 3175 Hafner CI., SI. Paul, Minn., 55112, 
Tel: 612-484-2108; Sis. Mgr: R. Jackson 
--- Ad1(ertisement ----

Dantronics manufactures a versatile 
low cost transistor analyzer (995.00). 
Other products include a leakage 
tester, custom RAM arid ROM test
ers, dynamic and static shift register 
testers. Also included in our produ6~ 
line is the PET (programmable Event 
Timer) which is a programmable digi
tal clock that can be programmed for 
events to occur at any time of the day. 

'Immediate replies to inquiries. 

DARLING, R.E. CO., INC., 3749 N. Romero Rd., Tucson, 
Ariz., 85705, Tel: 602-887-2400, TWX: 910-952-1190; 
Sis. Mgr: W.A, Sylvester' 

DARRAH ELEC. CO., INC.,,5914 Merrill Ave., Cleveland, 
Ohio, 44102, Tel: 216-631-0912; Sis. Mgr: R: Darrah 

DATA, INC., 32 Lincoln Ave., O(ange, N.J., 07050, Tel: 
201-673-8030, TWX: 710-994-5839; Sis. Mgr: J.P. 
Fischer 

DATA ACCESS SYS., INC., 503 Rte. 10, MI. 19, Dover, 
N.J., 07801, Tel: 201-361-2345; Sis. Mgr: R. 
Swende.man . ' 

DATA-CONTROL SYSTEMS, Commerce Dr., Danbury, 
Conn., 06810, Tel: 203-743-9241, TWX: 71~6-0376; 
Sis. Mgr: J.S. Lombardo .................................. _ .. Pg. 345 
Ala Huntsville, TA Instr:;' Box 4088 205-881-8494 
Cal Sunnyvale, Tech. Mktg. Assoc., 355 W. Olive Ave:. \ 

408-736-3687 
Cal Westminister, Data-Control Sys., 7150 Fenwick 

La. 714-894-4471 
Colo Denver, Space Sys. Sis. & Engrg., 5810 W. 38th 

Ave. 303-424-5574 
Conn Danbury, Data-Control Sys." Commerce Dr~ 

203-743-9241 
Fla Orlando, TA Instr., Box 14125 305-843-3030 
III Des Plains, Marsland Assoc., 1000 Executive Way 

312-298-2620 
Ind Indpls., Marsland Assoc., 3734 Carrollton Ave. 

317-924-3568 
Md Wheaton, K-G Elctrns., 1 I 151 Biers Mill Rd. 

301 -946-4055 
Mich DetrOit, Electro Sis. Assocs" 11211 Morang Dr. 

313-526-8800 
Minn Minneapolis, Marsland Assoc., 231 N. Edgewood 

Ave. 612-545-4481 
Mo Florissant, Marsland Assoc., 100 SI. Francois St., 

Ste.112 . 314-831-0015 
NJ Ft. Lee, Tech. Mktg. Assoc., 4 Horizon Rd. 

, , 201-224-6911 
NJ Merchantville, Megargel-Himmelstein, 6705 Park 

Ave. 609-662-3081 
NM Albuquerque, Space Sys, Sis. Engrg" Box 9063 

505-247-0458 
NY E. Syracuse, Ossman Instrs., 6666 Old Collamer 

Rd. 315-473-6666 
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Ohio Cleveland, Electro Sis. Assocs., 851 E.. 22nd SI. 
216-261-5440 

Pa Pittsburgh, Electro Sis. ASsocS.; 21 0 Penn C1r. 
Blvd. 412-371-9449 

'SC Spartanburg, TA Instrs., Box 1983 803-585-3864 
Tex Houston, Data-Mktg. Ailsocs., 3925-C Dacoma SI. 

, 713-686-9627 
, For: Can., Ottawa, Ont., Daiaeord Sys., Ud., Box 176, 

Terminal A 613-722-0332 
-'--- Advertisement ---,-

Data-Control Systems offers complete 
"Turn,Key" systems or individual in

'strumentation hardware for the data 
acquisition; data reduction, and date 
communications marketplace. At 
present, the company offers complete 
end-ta-end systems capability~ starting 
with output of a transducer, to gene
rating' computer compatible tapes, in: 
cluding multiplexing, transmission, 
storage, reduction and conversion to 
digital format. Computer controlled 
and manually operated PCM decom
mutation systems are also available. In 
the data transmission field, DCS 
equipment p1ays a Vital role in system 
testing, bit synchronization, PSK 
demodulation, DM demodulation, etc. 

DATA DELAY DEVICES, 253 Crooks Ave., Clifton, N.J., 
07011, Tet 201-n2-1106; Sis. Mgr: N. Lupl 

Pgs. 2744,2745 
Cal Tcrra.'1cs, MitiOnics Inds' .• 18039 Crenshaw Siva. 

213-323-7934 
Cal Palo Alto, Mnronies Inds., 201 Town & Country 

ViiI. 415-326-9822 
Fla Orlando, W. M. Jones Co .• 2317 E. South SI. 

305-424..6598 
Md Towson, W .. M. Jones Co., Box 5490 

, 301-823-5721 
MassHampden, Conelmark Assoes .• Box 132 

413-566-8944 
Mich Jackson, E. H. Jordan & Assoes., 2024, Glen Dr. 

517-782-0694 
NJ Cranford. Martech Assocs., 15 Alden si. 

201-272-5510 
NY Huntington LI .• Martech Assocs., 60 Bayview Dr. 

516-271-7611 
Va Woodbridge. W: M.'Jones Co., 104 3rd Ave. 

Marmumsco Viii.' . '703-494-6701 
--- Advertisement -'--

We manufacture, Design, Develop: 
• 'Electromagnetic Delay lines fixed; 
variable, lumped, distributed~ electri
cally variable. 
• Filters Low-Pass, High-Pass, Band-
Pass " 
~ Inductors, Fixed, variable, toroids, 
electrically variable . 
• Oscillators, Low,Fr~q. modular 
• Magnetostrictive Delay Lines 

DATA DEVICE CORP., See DOC 
DATA DISC INC., Computer Prods., 686 W. Maude Ave., 

Sunnyvale. Cal., 94086, Tel: 408-732-7330. TWX: 
910-373-1248; V.P: J. Shortal 

DATA DISC. Video Div., 686 Maude Ave .• Sunnyvale. Cal., 
94086. Tel: 408-732-7330, TWX: 910-373-1248 

DATA DiSpLAy PRODUCTS. 8036 Westlawn Ave .• Los 
Angeles, Cal.; 90045, Tel: 213-641-1232; Sis; Mgr: Q. 
Lodhie 

DATA DYNAMICS DIV., Elctrn. Counters, IrIC., 240 
Humphrey . St.. Englewood, N.J.. 07631. Tel: 
201:567-5300; Sis. Mgr: L. Rosendahl 

--'- Advertisement --

PULSE GENERATORS 
Model 5101 50 MHz General Purpose 
Model 5102 50 MHz for IC Testing 
Model 5103 200 MHz General Pur-
pose , 
Model 5109 10 MHz General Purpose 
Model 5113 50, MHz Variable Rise 
and Fall Time 
Model 511410 MHz MOSPulse Gen
erator 
Pulse Generator Systems, Word Gen
erat'Jrs, Digital Timing and Control' 
Equipment. Systems designed to cus
tomer specifications. Call or write for 
a demonstration. ' 

DATA GRAPHICS, 8402 Speedway Dr;, San Antonio, 
Tex., 78230, Tet 512-342-9486; SIs. Mgr: D. Forest 

. ,- .' Pg.346 
Ariz SCottsdale, Bannewnz Assocs., Inc .• 532 N. Brown 

Ave. 602-947-7379 
Cal Los Altos. Sys. Mktg. Consll, Box 1376 

415-941-4777 
Cal Newport Bch, Tekmark West, Inc .• 4301 Birch St. 

, 714-540-4412 
Cal San Diego. Tekmark West, Inc., Box 17156 

714-227-0993 
Colo Denver, Bennewnz Assoes., Inc., 2801 E. Colfax 

Ave. 303-399-1131 
Conn Hamden. Equip. Sis. Co .• Inc., 3013 Dixwell 

203-248-5581 
'" Chicago, Data Elctrns., 5505 N. Menard Ave. 

312-774-1452 
Kans Leavenworth. McGraw Engrg. Co .• 512 McDonBld 

Rd. 913-651-2929 
Md Annapolis. Hayden Assoc" 16 Decatur Ave. 

202-296-6059 
Mass Bedford, Equip. Sis. Co., 30 Shawsheen Ave. 

617-275-7730 
Mich DetrOit. Electro Sis. Assocs., 11211 Moran 

313-526-8800 
Minn Minneapolis, Data Elctrns., 821 Seeond Ave. 

.. 612-377-8383 
Mo Florissant. McGraw Engrg. Co .• 3225 Parker Rd. 

314-831-0342 
NJ Glassboro, Eastem Elctrn. Sis. Co., Box 473 

609-589-3022 
NY Bklyn, Eastern Elctrn. Sis. Co .• 1 Montana PI. 

212-763-5180 
NM Albuquerque. Bennewitz Assocs., Inc .• 9720 

Candelaria, N.E. 505-298-6775 
Ohio Claveland, Electro SIs. Assocs., 6~1 E. 22nd-St 

, 216-261-5440 
Ohio Daylon, Electro Sis. Assoes., Overlook Br .• Box 

3122, ' 513-426-5551 
Pa Pittsburgh, Electro Sis. AssQCS., 201 Penn C1r. 

Blvd. 412-371-9449 
Tex Houston, Sci. Sis. Co., 6400 W. Park 

713-781-2711 
Tex Richardson, Sci. Sis. Co .• 777 S. Central Expwy. 

214-231-6541 
WashSeattle. 'Delcom Sis. Co .• 11937 Marine View Dr., 

S.w. 206-248-0090 
DATA PRECISION, Audubon Rd., Wakefield., Mass., 

01880. Tel: 617-246-1600; Sls.Mgr:T. Bakay 
--- Advertisement -,--

Equipped with the newest Tri-Phasic 
automatic zero conversion techniques 
and other 1971 features the Data 
Precision 5, 112 and 4 1/ 2 decimal 
digital multimeters provide all the fea
tures of the expensive units at a frac~ 
tion of their cost. With a basic d.c . 
accuracy of 0.004% of range the model 
2540, 5 1/2 digit unit without extra 
cost options measures full range d.c. 
volts, a.c. volts, ohms, and ratio. The 
standard unit also automatically 
ranges, provides both isolated BCD 
outputs and remote control inputs. At 
better than 0.01 % accuracy the 4 1/2 
digit model 2440 has the same fea
tures. Option include an extremely 
low ,level preamp and rechargeable 
battery operation capability. 

DATA PRODUCTS, 8455 E. Prentice, Englewood. Col., 
80110, Tel: 303-771-1230; Sis. Mgr: G.M. Herzfeld 

DATA PRODS. CORP .• 6219 De Soto Ave. Woodland Hills, 
Calif., 91364, Tel: 213-887-8000; Sis. Mgr: J. Ogg 

DATA RECORDING SYS .• Sub. Newell IOOs, , 795 Kifer Rd .• 
Sunnyvale, Cal.. 94086, Tel: 408-732-7540; V:P. Mkt: 
W.H. Collins 

DATA SYS. ENGRG., 1620 E. Ball Rd .• Anaheim, Cal.. 
92805, Tel: 714-535-2894, TWX: 213-860-9110; Sis. 
Mgr: D.A. Pritchard 

DATA TECHNOLOGY, Digital lnstrs. Grp., 1050 E. 
Meedow Clr., Palo Alto, Cal., 94303, Tel: 415-321-0551, 
TWX: 910-373-1186; Sis. Mgr: F.J. Burge' .. : ....... Pg. 429 
Ala Huntsville, Gentry Assocs .• 2109 Clinton W. 

. 205-534-9771 
Ariz Phoenix. Moxon Elctrns., 15 N. 40th PI. 

, ' 602-273-7363 
Cal Los Angeles, Moxon Elctrns., 2311 Pontius 

213-272'9311 
Cal Sunnyvale, Moxon Elctms., 1259 Bircliwood 

, ' 408-734-4352 
Cal San Diego, Moxon Elctrns .• 2054 Gamet 

, 714-274-6525 
Colo Littleton, Aztec Entprs .• 1449 W. Littleton 

, 303'798-4573 
Fla Orlando, Gentry Assocs., 550 N. Bumby 

305-84'1-7740 
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'" Chicago. L F. Green, 5218 W. Diversey 
, 312-286-6824 

100 Indianapolis, L. F. Green, 1111 E. 54th St.' 
317-253-2087 

Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 
319-366-1591 

Kans Prairie Vlg .• Engrg. Svc .• 7924A State Une 
, 913-649-4000 

Md Wheaton, K-G Elctrris .• 11151 Veirs Mill 
, 301-946-4055 

MassNewtonvilie. H. J. Schult Co .• 81.5 Washington 
- 617-527-5304 

Mich Det~oit. Electro Sis .• 11211 Morang 313-526-8800 
Minn Mpls .• L. F. Green. 6225 Universny N.E. 

, 612-781-1611 
Mo St.Louis. Engrg. Svc., 6717 Vernon Ave. 

,,' 314-726-2233 
NJ Freehold. Moxon Elctrns., Box 649 201-446-4820 
NM Albuqu'erque. Aztec Entprs.~ 829 Penn. N.E. 

505-255-2440 
NY N.'Syracuse, KLM Ailsocs., 401 S. Main SI. 

315-458-6214 
NY ,New Hartford. KLM Assocs .• 1 Nouvelle Pk. 

, 315-735-8525 
NY Rochester. KLM Assocs .• 39 Saginaw Dr. 

, 716-442-0820 
NC Burlington, Gentry AssocS.,,116 E. O'Neal 

919-227-2581 
Ohio Cleveland, Electro Sis .• 851 E. 222nd St. 

216-261-5440 
Ohio Dayton. Electro Sis .• Box 3122 513-426-5551 
Pa Pittsburgh. Electro Sis .• 201 Penn Ctr. Blvd. 

412-371-9449 
Tex Irving, Noakes Engrg., Box 968 214-638-3569 
WashS~attle. H. Levinson, 1211 E. Denny \Ivai' 

206-323-5100 
DATA TECHNOLOGY CORP., DignBl Systems Gr., 1050 

E. Meadow Cir.. Palo Alto. Cal., 94303, Tel: 
415-321;0551. TWX: 910-373-1186; Sis. Mgr: F.J. 
Burge 

DATA TECHNOLOGY INC., SUb. Allen-Bradley Co., 65 
Grove St.. Watertown, Mass.. 02172. Tel: 
617-924-1773; Sis. Mg.: B. George 

DATACOM, INC., Box 278, Ft. Walton Bch., Fla., 32548, 
Tel: 904-242-3113, TWX: 510-730-7693; Dlr. Mktg: T.D. 
Jaye ............................... _ ........................... ~ ..... _ ..... Pg. 344 
Ala Huntsville, Mekeo. Holiday Off. Ctr. 205-881-3721 
Cal No. Hollywood. O'Halioran, 10700 Ventura Blvd. 

,213-877-0173 
Cal Palo Alia, O'Halioran. 3921 E. Bayshore Dr. 

. 415-326-1493 
Cal San Diego. O'Halioran, 3760 Midway Dr. 

714-224-2824 
Colo Engelwood. PLS Assoes., 8080 E. Union 

, ' 303-771-0140' 
Fla orlando. Mekco. 3165 McCrory Rd. 305-841-2215 
Md Green Belt. J. E. Cuesta. 8501 Glendale Rd. 

- 301-552-1200 
Mich Detroit, Electro Sis .• 11211 Morang Dr. 

313-886-2280 
Nev Las Vegas, O'Halioran, , 361-5084 
NM Albuquerque. PLS Assocs .• 4300 H Silver S.E. 

505-255-2330 
NC Burlington, Mekeo. 1349 S. Church Sl 

919-226-7177 
Ohio Cleveland. Electro Sis. , 851 E. 222nd St. 

216-261-5440 
Ohio Daylon. Electro Sis., Box 3122 513-426-5551 
Pa Pittsburgh" Electro Sis.; 201 Penn Center Blvd. 

412-371-9449 
Pa Valley Forge, J. E. Cuesta 215-265-5800 
Utah Salt Lake cny, PLS Assoes., 5219 Major St. 

801-262-2866 
DATACRAFT CORP .• Box 23550, Ft. Lauderdale, Fla., 

33307, Tel: 305-933-2851, TWX: 510-,956-3096; Sis. 
Mgr: R.F. McCullough 

DATADYNE CORP., Valley Forge Ctr.-Bldg. 37A. King of 
Prussia. Pa., 19406, Tel: 215-265-1793; Sis. Mgr:J. 
Riggs 

DATAK CORP., 85 Highland Ave., Passaic, N.J., 07055, 
Tel: 201-773-3399; Sis. Mgr:' C. Cay .................. Pg. 1445 
Ariz Phoenix. W.B. Knight, 444 W. Camelback 
Cal Millbrae, Polach & BenSinger. 231 Millbrae 

415-697-2525 
Cal Inglewood. W.B. Knight, Box 400 
Colo Denver, Elctrn. Sis.·. Inc., 4783 S. Tucker 

, , 303-756-4148 
ConnWal[ingfd .• Adams-McGregor. 77 Bayberry 

203-269-0225 
'" Oak Pk .• Jackman Sis .• 6332 W. Roosevelt Rd. 
'" River Forest, Petitt Co., 349 N. Ashland 

312-369-9040 
'MassScituate, K. Walsh. Box A 617-545-2213 
Md Kensington, F-M Elctms .• 3519 Raymoor Rd. 

301-949-1707 
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MANUFACTURERS & SALES OFFICES DIRECTORY OAT· DEL 
NJ Montclair, Camp. Marketers, Inc., 109 Valley Rd. 

201-746-6717 
NJ Teaneck, Camp. Mktrs., 571 Sunderland 

201-TE-6-9595 
NMAlbuquerque, J.F. Quirk, Box 8738-C 255-6981 
Ohio Cleveland, C.H. Dolfuss, Jr. & Co., 2108 Payne 

Ave. ' PR 1-1270 
Ohio Dayton, C.H. Dolfus, Jr. & Co., 5160 Woodbury , 

Dr. 
Ore Lake Oswego, McMillan Elctrns., 16679 S.w. 

Maple Cir. '503-636-7954 
Pa Havertown, F-M Elcirns., 206 Bewley Rd. 

HI 6-1961 
RI Lincoln, Adams-McGregor, 66 Lakeview 

401-726-1300 
SC Taylors, H.C. Norman, Bridgewood Dr. 

DATALIGHT INC., 77 Dudleytown Rd., Bloomfield, Conn., 
06002, Tel: 203-243-2554, TWX: 710-425-2390; Sis. 
Mgr: R. Anderson 

DATA LOGIC SYS., INC., Merrimac, Mass., 01860, Tel: 
617-346-813,1; V.P., Mktg: P. Kirshman 

DATAMETRICS CORP., 7632 Gloria Ave., Van Nuys, 
Calif., 91406, Tel: 213-989-3840; Pres: G. White 

DATANETICS CORP:, 2828 Spreckles La., Redondo 
Beach, Cal, 90278, Tel: 213-542-4355, TWX: 
910-344-7356; Sis. Mgr: R.F.Hoover 

DATAPAC, INC., 3839 S. Main SI., Santa Ana, Cal., 92707, 
Tel: 714-546-7781, ,TWX: 910-595-7781; Sis. Mgr,: B. 
Garrett ' 

DATAPROBE, INC.,'290 Huyler SI., So. Hackensack, N.J., 
07606, Tel: 201-489-5588; Sis. Mgr: B. Kelly 

DATAPULSE, See Syslron Donner Corp. 

DATASCAN, INC., 1111 'Paullson Ave., Clifton, N.J" 
07013, Tel: 201-478-2800; Sis. Mgr: D.E. Schwartz 

Pg.428 
Cal Los Altos. Sys. Mklg. Consll., One First SI. 

415-941-4777 
Cal Los Angeles, Cain & Co., 522 S. Sepulveda Blvd. 

213-476-2251 
Colo Littleton, Cropley, Inc., 1523 E. Easter Cir. 

303-794-4231 
,DC' Washington, Sonco, 4720 Montgomery La. 

. 301,654-5226 
Fla Orlando, Lee' Assocs., Inc., 200 E. Marks S1. • 

, 305-241-4445 
III Chicago, Data Elctrns. Co., Inc., 5505 N. Menard 

i-\VId. :1 :2-771-1·~5!2 
Mass,Newton Center, 'Daner-Buchler, Inc., 684 

Commonwealth Ave. 617-969-4650 
Mich Farmington, Anderson Elctrns., Inc., 30785'Grand 

River Ave. 313-476-9161 
'Mo Florissant, McGraw Engrg., Box 51.1 

314-831-0342 
NJ FI. Lee,. Tech. Mktg. Assoc., 4 Horizon Rd. 

201-224-6911 
Ohio Dayton, B. Hocker & Assoc., 1400'Devereaux Dr. 

513-298-8638 
Pa King of Prussia, Sonco"l 07 Town Ctr. Rd. 

215-265-3250 
Pa Pittsburgh, A.,F., Clark Co., 10517 Lindberg Ave .. 

, 412-242-9500 
Tex Arlington, Packard-Speairs Co .. 803 Ave. H, E. 

, ' 817-261'4424 
WashSeattle, Del Com SiS., 11937 Marine View Dr., 

S. W. 206-248-0090 
For: 'Can., Ville La Salle 650, Que., Electrodesign, Ltd., 

840 La Fleur ' 
DATATRON, INC., 1562 Reynolds Ave., Santa Ana, Cal, 

92711, Tel: 714-540-9330, TWX: 910-595-1589; Sis. 
Mgr: C.J. 'Davis, Jr. 

DATUM, INC., 170 E. Liberty Ave., Anaheim, Calif., 92801, 
, Tel: 714-879-3070, TWX: 910-592-1289; Sis. Mgr: N.L. 

Cawirs 
DAUBERT CHEM. CO., 709 Enterprise Dr., Oak Brook, III., 

60521, Tel: 312-582-1000; V.P: W.A. Spencer 
DAViDSON ELCTRN. DEV. CO., 2211 Peninsular Dr., Erie, 

Pa., 16,506, Tel: 814-833-9818; Pies: A.R. Davidson 
--- Advertisement ---

Davidson designs and builds to your 
requirements: automatic test equip
ment, data acquisition systems, auto
matic adjust equipment, and special 
devices for the electrical and elec
tronic industry. 

DAVIES, HARRY MOLDING CO., 4920 W. Bloomingdale 
Ave., Chicago, III., 60639, Tel: 312-622-8966; Sis. Mgr: 
A.C. Appleby 

DAVIS ELEC. CO., Box 38, Cape Girardeau, Mo., 63701, 
Tel: 314-ED-5-5547; Pres: B.D. Davis 

DAVIS & HEMPHILL, INC., 2000 Furnace Ave., Elkridge, 
Md., 21227, Tel:'301-796-2290; Sis. Mgr: M.B. DaviS, 
Jr. 

DAVIS J.W: & CO., P.O. Box 35313, Dallas, Texas, 75235, 
Tel: 214-352'8405; Sis. Mgr: J.W. Davis ' 

See Page 957 for TRADE NAME DIRECTORY 

DAYMARC CORP., Bear. Hill Rd., Waltham, Mass., 02154, 
Tel: 617-894-2105, TWX: 710-324-6469; Sis. Mgr: N.J. 
Cedrone 

DOC, Dept_ 21,100 Tee 51., Hicksville, N_Y.,JI801, Tel: 
516-433-5330, TWX: 510-221-1874; Sis. Mgr: G. Heller 

Pgs. 347,1282 
Ariz Scottsdale. OEM Specialties, 6625 E. Mac Donald 

" 602-946-4617 
Cal Culver City, Axinn Assocs., 5235 Sepulveda 

213-390-3517 
Cal Palo Alto, Axinn Assocs .• 777 Welch 

415-328-8562 
ConnHaitford, Instr. Assoes;, 1;10 .• 234 Murphy Rd. 

• 203-525-9367 
DC .Wash .• Powell-Pendergraph, 7979 Old 

Georgetown 301-656-4535 
Fla Mattland. EIR, Inc., Box 943 305-644-9595 
III Wilmette, Crest Assocs., 505 4th SI. 

312-256-5202 
MassBedforo, Instr. Assoes., 175 Middlesex 

617-275-0700 
Minn Mpls., Heimann Co., 5603 Lyndale 612-861-6051 
Mo SI. Louis, PEM Sis .• 9451'Lackland 314-427-7200 
NM Albuquerque, A.L.S. Elctrns., Box 11626 

505-268-9600 
NY Great. Neck, Meas. Technology, Inc., 295 Northern 

Blvd. . 516-482-3500 
NY Syracuse. Nycom, Inc., 2002 Teall Ave. 

315-437-8343 
Ohio Medina, McShane, Box 523 216-725-4568 
Pa Pittsburgh, Automated Equip. & Engrg., 648 

Center Ave. 412-931-7616 
Pa Hatboro, Powell-Pendergraph, 206 Mill 

215-887-1135 
Tex Austin, A. Barnes Co., Box 9748 512-454-4371 
Tex Houston. A. Barnes Co., 3801 Kirby 713-523-7333 
Tex Richardson. A. Barnes Co., 740 S. Sherman 

214-235-4541 
WashSeattle, Seatronics, Inc .• 5616 4th Ave., S. 

206-767-4330 
For: Can., Downsview, Onl., Componeties. Ltd., 62 

Alness SI. 416-636-3673 
For: Can .• .Montreal, Que., Componeties, Ltd., 6420 

Victoria Ave. 514-342-4112 
For: Can., Ottawa, Onl., Componeties, Ltd .• 1342 Bank 

.SI. 613-733-3781 
DE COURSEY ENGRG. LAB., 11828 W. Jefferson, Culver 

Cit::, C?I., 90?~O, T"I: 213-EX-7-!lI\68; Pres: W.E. De 
Coursey 

-, -- Advertisement -,-,-

Manufacturing of Custom Active and 
Passive Electrical Filters. MIL or 
Commercial Filters low frequency 
through to SO MegHtz. 

High· Pass, Low Pass, 
Band and Noise Rejection Filters. 

Also small Power Supplies & Toroidal 
Coils. 

DE SOTO ELEC. PRODS .• Box 239. De Soto, Mo .• 63020, 
Tel: 314-586-3381; Sis. Mgr: G.H: Solomon 

DE-STA-CO DIV., Dover Corp., 350 Midland Ave., Detroit, 
Mich., 48203. Tel: 313-868-5080; V.P. Sis: W.D. 

, Rogerson 
DE-TEC-TRONIC CORP., 2512N. Halsted SI.., Chicago, 

1/1.. 60614, Tel: 312-327-3962;' Sis. Mgr: E.L. 
Manderson' , 

DEARBORN ELCTRNS .• INC., Sub. Sprague Elec. Co., 
P.O. Box 530, Orlando, Fla .• 32802, Tel: 305-838-3011; 
Mktg. Mgr: C.T. Little 

, . 
DEARBORN WIRE & CABLE CO., 9299 Everhouse Dr_, 
Rosemont, III., 60018, Tel: 312-696-0090; Dislr. Sis. Mgr: 
A.H. Bruning, .... _ .. __ ._ .. _ ..... __ ... _._._._ ... __ ... _._._Pgs. 3015-3031 
DECALCRAFT, Rte. 309, Hatfield, Pa., 19440. Tel: 

215:822-0517; Sis. Mgr: N.R. Hill 
DECIBEL PRODS .• INC .• 3184 Quebec SI., Dailas, Tex., 

75247. Tel: 214.631-0310; Sis. Mgr:K.M. Parsons' 
DECKER CORP., 101 Monumenl Rd., Bala-Cynwyd.Pa., 

19004, Tel: 215-M0-4-67oo;, Pres: M.M. Decker 
DECOR ELCTRNS. CORP .• 47,11 East 5th SI., Austin, Tex., 

, 78702, Tel: 512-EV-5-0277; Sis. Mgr: P.J. Anderson 
,DEE ELEC. CO., 2501,N. Wayne Ave., Chicago. III .• 60614, 

Tel: 312-477-5500; Sls.,Mgr:C. Schultz 
DEFENSE ELCTRNS., INC .• Rockville, Md .• 20854, Tel: 

301-762-5700, TWX: 710-828-9783; Dir. Mktg: R.N. 
Blackwood , , . 

DEFIANCE CIRCUIT CORP., 12 Shepard St.. Lawrence, 
Mass., 01843; Tel: 617-688-1856, TWX: 710-342-1246; 
Sis. Mgr: E.T.C. Farley , 

DEHART MFG. CO .• 2 Noble St., Norristown. Pa., 19401. 
Tel: 215-279-8190; Pres: J,o. Howie 

DEL ELCTRNS_ CORP_, 250 E. Sandford Blvd., ML 
Vemon, N.Y_. 10550, Tel:' 914-699-2000, TWX: 
710-562-0130; Sls_ Mgr: Waller Young 

. Pgs. 678-680,2377 

Ala Huntsville. Grady Duckett SiS., Box 503 
205-881-1213 

Cal Burlingame;Compar-San Franc., 820 Airport 
. 415-347-5.411 

Cal Encino. King-Way Assocs., 17100 Ventura 
213-478-4124 

Colo Littleton, Hilleary Assocs., 2552 Ridge Rd. 
303-794-4279 

Conn Hamden, Compar New England, 2531 Whitney 
Ave. 203-288-9276 

Fla Winter Pk., Grady Duckett Sis .• Box 59 
305-424-3466 

Ga Allanta, Grady Duckett Sis .• Box 29067 
404-451-3529 

1/1 Des Plaines. Coombs Assocs., 1001 E. Toutiy 
312-298-4830 

III Elmhurst, Scott Assoes., 663 Fairview 
312-279-5681 

Md Silver Spring, R. Davies Assocs .• 10 Old Post Off. 
Rd. 301-587-3910 

MassBurlington, TriTek Inc .• 165A Bedford SI. 
617-272-4550 

MassNewton Highlands, Compar New England, 88 
Needham SI. 617-969-7140 

,Mich DetrOit. D. Poulin Co., 17222 E. Warren 
, 313-886-4990 

Mich Garden Cy., James & Assocs .• 28469 Bo.ck 
313-425-1235 

Minn Mpls., Scott Elctrn. SiS., 5209 W. 60th., 
612-939-2985 

Mo SI. Louis, Coombs Assoes., 11734 Lackland Ind'i 
Dr. 31'4-542-3636 

Mo SI. Louis, R. Sebright, 7120 W. Florissant 
314-261-0055 

NJ Nutley. I. Brill, 326 Hillside 201-667-0653 
NM Albuquerque. Recording Science, 1811 Carilsle 

505-265-7631 
NY Albany, Compar Albany. 6 Highland Ave. 

518-489-7408 
NY Albany, JA Reagan e.o .• 6 Highland 

, 518-489-4777 
NY Binghamton, J.A. Reagan, 528 Ciestmont 

607-723-9661 
NY New Hartford,J. Reagan, 41 Woodberry 

315-732-3775 
NY Rochester. J. Reagan. 891 Monroe 716-473-2115 
NC Greensboro, Grady Duckett, Box 22002 

919-273-4617 
uiliu CiIiCifiIICli.i, r.J. Cail·ip;~anv. :0;': 11C~:: 

513-662-1616 
Ohio Fairborn, Tech. Assocs., Box 388 513-878-2484 
Pa Ardmore, Martin Eisc. Co., 118 Valley Rd. 

, 215-649-6332 
Pa Pittsburgh. A. McArn Co., Box 11127 

412-366-1533 
Tex EI Paso, Recording Science Assocs .• Box 4033 

915-565-5530 
Tex Richardson. Athans Sis. Co., Box 134 ' , 

214-241-7791 
For: Can., Downsview, Onl., BRH Assoes., Ltd., 580 

Supertest Rd. 416-630-4025 
For: Can .• Ville La Salle, Que., Electrodesian, 840 La 

Fleur 514-363-5120 
DELAVAN MFG CO, Electro-Sanies Div. 811 Fourth St, 

West Des Maines, Iowa, 50265. Tel: 515-274-1561 
DELBERT BLINN. CO .• Box 2007, Pomona. Calif., 91766, 

Tel: 714-623,1257; Sis. Mgr: H.A. Manning 

DELCO ELCTRNS_ ,DIV., General Molars Corp., 700 E. 
Firmin SI., Kokomo, Ind., 46901, Tel: 317,459-2175, 
TWX: 317·452-5747; Gen_ Sls_ M9r: A.B. Goodspeed 

, Pgs.1800,1801 
Cal EI Segundo, 354 Coral Cir. 213-772-5181 
1/1 Chicago, 5151 N. Harlem Ave. 312-715-5411 
NJ Union, Box 1018. Chestnut Sta. 201-687-3770 
·e;XP: N.Y .• New York, GMOO, 76,7 Fifth Ave. ' 

212-486-5000 
DELCO ELECTRNS. DIV., General Molars Corp., 

MilwaukeE! Oper., 7929 S. Howell Ave., Milwaukee. 
Wise., 53201, Tel: 414-762-7000, TWX, 414-322-8370; 
Sis. Mgr: A.G. Brown 

DELCON DIV., Hewlett-Packard Co., 333 Logue Ave .• MI. 
View, Calif., 94040, Tel: 415-969-0880, TWX: 
910-379-6490; Sis. Mgr: L. Collmann 

DELEVAN DIV., COIL PRODS., American Precision 
Inds., 270 Quaker Rd., E. Aurora, N_Y., 14052, Tel: 
716-652-3600; Sis. Mgr: F_ Riehle ._ ... _._ .. Pgs. 1585,2490 
Ariz Phoenix. Toward Engrg., Box 15268 Arcadia St.a. 

602-955-3193 
Cal Los Angeles. L-Tronix. 1617 W. Colorado 

, 213-CL-6-2224 
Cal Redwood City, Long. 505 Middlefield 

415-EM-9-3324 
Colo Denver, Walter-Engrg., 880 Bonnie Brae 

303-777-5585 
Fla Oviedo. Conley & Assoc., Box 668 305-365-3283 
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DEL - DIA 
Fla Tampa. Conley & Assoc .• Box 18662 

813·933-3183 
Ind FI. Wayne. W.W, Bleberich. Box 1050 

. 219-432·2537 
Iowa Cedar Rapids. Lorenz Sis .• 4403 First SE 

319-366·0774 
KansLeawood. H. Heyde. '9221 Wenoga 913·MI·9·8628 
Md Towson. J. Dougherty Sis .• 320 Hillen Rd. 

301-823-0431 
MassBoston. P.J. Engrg .• 360 N. Beacon SI. 

617·924·5950 
NJ Cranford. Martech Assoc.. Box 181 201·272-5510 
NJ Haddonfield. Thomas Assoes .• 138 Haddon 

609-854-3011 
NY Endicott. TeCh·Mark, 101 Jefferson Ave. 

607·748·7473 
NY Fairport. Tech-Mark. 19 Valley Brook 

716·377·5531 
NY Huntington. Martech. 60 Bayview 516·271·7611 
Ohio Cleveland. C. RobinSOn. 5010 Mayfield 

216-381·9049 
Ohio Dayton. C. RObinson. 11 W. Monument Bldg. 

. 513·222-0832 
Ore Portland. D. Weber. 1226 S.E. 7th Ave, 

. 503·234·7671 
Tenn Nashville. R. MitsCher. 2508 Stone River 

615-883·2220 
Tex Houston. P.J. Scalon ' 713-466-6889 
Tex. Richardson. P. Scanlon. Box 70 214·231-4661 
.For: Can .• Montreal. Que .• J. Weiss. 5725 Monkland 

514-489-6887 
DELL OPTICS CO .• INC .• 9226 Kennedy Blvd., N. Bergen. 

N.J .• 07047. Tel: 201·869·7300; Sis. Mgr: K. Feuer 
DELSEN TESTING CORP .• 719 W. Broadway. Glendale. 

Calif .• 91204. Tel: 213·245·8517; Sis. Mgr: W.S. Whyte 
DELTA DES!G~J, ecoc Flatchai ,Pkwy .• La Mesa. Cal, 

92041. Tel: 714-465·4141. TWX: 910-322·1343; Sis. 
Mgr: C.M. Self 

DELTA ELCTRN. CONTROL. 1701 Pomona SI.. Costa 
Mesa. Cal.. 92627. Tel: 714-646·7776; Pres: CW. 
Jobbins 

DELTA ELCTRNS .• 4206 Wheeler Ave .• Alexandria. Va .• 
22304. Tel: 703·751·3133. TWX: 710-832·1151; Sis. 
Mgr: W.H. Cottles . 

DELTA PLASTICS CO .• SUb. S·G·L Inds .• lnc .• 7.76 Creek 
Rd .• Bellmawr. N.J .• 08031. Tel: 609·931·5750; Sis. 
Mgr: R.J. Hoffman Jr. 

DELTA PRODUCTS. INC .• P.O. Box 1147. Grand Junction. 
Colo .• 81501. Tel: 303·242·9000; Sis. Mgr: K.D. Braa 

DELTA SONICS. 12918 Cerise Ave .• Hawthorne. Cal. 
. 90250. Tel: 213·772·1409; Sis. Mgr: J.B. Halbert 

DELTA·TRONICS CORP .• 1710 E. Princess Dr .• Tempe. 
Ariz .• 85281. Tel: 602·966-9380; Sis: Mgr: J.M. Harris 

DELTROL CONTROLS, 2745 S. 19th St., Milwaukee, 
WIse., 532.15, Tel: 414-671-6800; V.P. Sis: F. Wolf, G. 
Shl!Pherd ................................................................ Pg. 1692 
Cal Los Angeles. Cummings & Assoc. 213·340-6035 
Cal Menlo Pk .• J. Heaton Co. 415·369-4671 
Colo Denver. Ruby Sis .• Corp. 303·755·1714 
Conn Thomaston, Nelson & Schoonmaker 

. .203·283·5959 
Fla No. Miami. Winfield Elctms. 305·751-5566 
Ga Atlanta. Winfield/Southeast 404·636-3023 
III Chicago. Deltrol Controls' 312·544·5505 
Ind FI. Wayne. W. BieberiCh Co. 219·432·2537 
Md College_Pk .• Shiplett·Warrington Assoc. , 

, 301·864·5757 
MiCh Flin.t. Kent & Assoc. 313·233-0380 
MiCh Rochester. Kent & Assoc. 313,651·1890 
Minn.SI. Paul. Mesa Co. 612'645·8676 
Mo Kansas City. M·C Sis. 816-842-4640 
NJ Englewood. Rudy Sis: Corp. 20; ·567·5880 
NJ Stratford. A. E. Luba & Assoc. 609·784·5000 
Mo SI. Louis. G. Fixman 314·725·5219 
NY Rochester. Deltrol Controls 716-473·3340 
Ohio Cleveland, D. Steffen & Assoc. 216-261·5055 
Ohio Dayton. D. Steffen & Assoc. 513·293·3145 
Okla Tulsa. T. J. Ray Co. . 918-627·1515 
TelC- Dallas. Carey & Assoc. 214-363·7813 
Tex Houston. Carey & Assoc. 713-869-3623 
Tex San Antonio. Carey & Assoc. 512·736·2581 
WashSeattle •. Almac/Stroum Elctrns. 206-763·2300 
Wise Wauwatosa. F.C. DuBois & Assoc. 414·774·3100 
For: Can .• Toronto, Ont .• Power Svc. Prods. 

416·239-2977 

DELTRON, INC., WlsBahlckon Ave., N. Wales, PL, 
19454, Tel: 215-699-9261, TWX:' 510-661·8061; Sis. Mgr: 
M. Kraus .......................................................... Pgs. 682-685 
Ala Huntsville, Int·1. Sci. Instrs .• Box 2091 

205·837·1801 
Ariz Scottsdale. Vinson. Box .966 602·947·7371 
Cal Pasadena. P. Nurches. 2396 E. Foothill 

213·681·8957 
Colo Denver. Vinson Assocs .• 2145 S. Clermont 

303·75'7·5151 

MANUFACTURERS & SALES' OFFICES DIRECTORY 

Conn Hamden. J' &'J Assocs;, 985 Dixwell 
203-624-7800 

Fla Orlando, Truex AsSOCS., 3185 McCroy 
305-841-6831 

III' Northfl9ld, Torkelson Assocs., 540 W. Frontage 
312-446-9085 

Ind Indianapolis, Torkelson Assocs., 3512 Rockville 
Rd. 317;244-7867 

Iowa Cedar Rapids, Engrg. Sves., 1026 3id, SE 
319-366-1591 

KansPrairie Vlg.,.Emgrg. Sves., 7830 State Une. 
913-649-4000 

La New Orleans, Glidden Engrg. & Equip .. Box 10442 
. . 504-835-6204 

Md KenSington, Elctm. Mktg., 1150 Huff Ct. 
. . 301·881-5300 

Mass~urlington, J & J Assocs., 12 Cambridge 
617·272·2606 

Mich Detroit, WKM Assocs., 1.474 E. Outer Dr. 
313-692·2500 

Minn Mpls., Torkelson Assocs., 4820 W. 77th St. 
812·920·1046 

Mo SI. Louis, Engrg. Sves., ~717 Vernon 
314·726-2233 

NM Albuquerque, Vinson Assocs., Box 3827 
505·265-5991 

NY Clarenca, Rep Tech, Box 156 716-684-6250 
NY Syracuse, Rap. Tech, 2002 Teall Ave. 

315·437·2845 
NY Tuckahoe, Spectrum SiS., 85 CircuH 

914-793·1660 
N.C. Wlnston'5a1em, Radco Co .. 614 First Union Nat'l 

Bank Bldg. 919·722·9671 
Ohio Cleveland, WKM Assoes.; 16141 Puritas 

216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hills 

513-434·7500 
Ore Tigard, M~ren-Topp, 12750 SW Pacific Hwy. 

503·639·1136 
Pa King of PruSSia, EIQlm. Mktg., 210 Goddard 

. 215·285·1600 
Pa Pittsburgh, WKM Assoes., 90 Clairton 

. , 412·892·2953 
Tex Dallas, Glidden Engrg. & Equip., 8609 NW Plaza, 

Dr. 214'-363-6539 
Tex Houston, Glidden Engrg. & Equip., 7728 Long 

PoInt Rd. 713-681-1415 
WashBelievue, McLaren·Tapp, Box 250 206·746-5750 
For: Can., Montreal, Que., Ind'l. Elctrns. & Automation 

Co., Sox 306 514·935·7262 
DEMEX, INC .• 2130 Jefferson. Kansas City, Mo., 64108, 

Tel: 816·421·3181, TWX: 910-771·2067; Sis. Mgr: J. 
Clawson - . 

DENISON, R.B., INC., 103 Broadway, Bedford, Ohio, 
44146, Tel: 216-232-8200; Sis. Mgr: W.H. Houghton 

DENNIS CHEM. CO., 2701 Papin St, SI. LOUis, Mo., 631 03, 
Tel: 314·PR-6-1868; V.P. Mktg: D.J. Edwards 

DENNISON MFG .• 300 Howard St., Framingham, Mass., 
01701, Tel: 617·879-0511; Pres: P.B. Hamilton 

DENSON ELCTRN·S. CORP., P.O. Box 122, Rocl<ville, 
Conn., 06066, Tel: 203-875·5198; Sis. Mgr: A. DensoF\ 

DENTON VACUUM, INC., Cherry HiIIlnd'l. Ctr., Cherry Hill, 
N.J., 08034, Tel: 609-424·1012; Sis. Mgr: D. Baum 

DENTRONICS, INC., 60 Oak St, Hackensack, N.J., 07601, 
Tel: 201·343·9405; Sis. Mgr: D. Hayes 

DERINGER METALLURGICAL CORP., 1250 Town Une 
I'!.~., Rte 50, Mundelein, III., 60060, Tel: 312·566-4100, 
TWl<: 910-685·4321; Sis. Mgr: P.H. Loeffler 

DESCO MFG, CO., 1530 Flower St., Glendale, Cain., 
91201, Tel: 213-241·9560; Sis. Mgr: J.A. MacDonald 

DESIGN AUTOMATION. INC., 809 Massachusetts .Ave., 
Lexington, Mass., 02173, Tel: 617-862-8998; Sis. Mgr: 

DEUTSCH FASTENER CORP., 7001 W. Imperial Hwy., 
- Los Angeles, Cal., 90045, Tel: 213-649·1400, TWX: 

910-328.:ti119 
DEUTSCH RELAY DIV., 65 Daly Rd., East Northport, NY, 

11731, Tel: 516-864-6000, TWX: 510·226-0233; Sis. 
Mgr: J.R. Cushman 

DEVCO ENGRG., Control Sys. Div., Pier La., W. Caldwell, 
N.J., 07006, Tel: 201-CA-8-o321; Sis. Mgr: R.S. West 

DEVELCO. INC., 8 Van Tassel Ct., Norwalk, Conn., 06851, 
Tel: 203·847·7720; Pres: R.L. Seidman 

DEVICE SEALS, INC., 11684 Tuxford SI.. Sun Valley, 
Calif., 91352, Tel: 213·768-6770; Sis. Mgr: G.J. Foley 

DE VILBISS CO .• THE, 300 Phillips Ave., ToledO, Ohio, 
43601, Tel: 419-474·5411; Sis. Mgr: F.P. Flitner 

DEVONICS INC., Box 7158. San Diego, Cal., 92107, Tel: 
714·224·3494 

DI·ACRO, Div. Houdaille Inds .• lnc., 316 8th Ave., Lake.City, 
Minn., 55041, Tel: 612-345-3331; Sis. Mgr:E.T. Moe 

DIIAN. CONTROLS, INC., 944 Dorchester Ave., Boston, 
Mass., 02125. Tel: 617·288·7700, TWX: 710-333-0174; 
Sis. Mgr: H.R. Smith, Jr. 

DIAL PRODS. CO., 19·21 Cottage St.,Bayonne, N.J., 
07002, Tel: 201·HE·7-o720; Sis. Mgr: L. Podraza 

DIAUGHT CORP., 60 Stewart Ave., Brooklyn, N.Y., 
11237, Tet 212-497·7600, .TWX: .71o-a4-5487; SIs. Mgr: 
P. Mlllecka _ .... _ .... _ .................................... Pgs. 1446,1447 
Ariz Phoenix, J. Berman, 2101 W. Shangri La 

602·944-3361 
Cal Inglewood, J. Berman, 8295 S. La Cienga 

213-676-1281 
Cal Oakland, F. Moulthrop, 1530 E. ,12 SI. 

415-251':'7675 
Colo Denver, R. Bowen, 1440 S. Santa Fe 

303-722-4641 
.Fla N. Miami, Cartwright & Bean, 20100 NE 25th 

305-945·2962 
Fla Orlando, Cartwright & Bean, 601 N. Fem Creek 

Ave. 305-425-8284 

III 

Ga Atlanta, Cartwright & Bean, 3223 Cain's Hili, NW 
404·237·2273 

Hinsdale,- Hill·Gray, 2 Salt Creek La. , 
312·325-4810 

Ind Angola, Southern Sis. Co., 105 Lakeshore Dr. 
. 219·685·3961 

Ind FI. Wayne, Paul Sis. Co., 350.1 Fairfield Ave. 
. 219·744-0589 

Inci Indpls .• Southem SiS., 1111 E, 54 SI. 
. 317·253-3359 

Ky Louisville, Southern Sis., 212 Republic Bldg. 
502·583-6902 

Metarie, Cartwright & Bean, 7010 Magnolia 
504·887·5225 

La 

'Md Hyattsville, L.D. Lowery, 6200 Annapolis 
301·773-4977 

Mass Newtonville, C. Segel, 133 Beaumont 
617·969·6900 

Mich St. joseph. R. C. Merchant, 505 Pleasant 
616-983·7378 

Mich DetrOit, R. C. Merchant, 18411 W. McNichols' 
313·535-6000 

Minn SI. Paul, R.G. Ragon, 1136 W. Larpenteur 
612-488·0201 

Mo Kansas City, K & M SiS., 1627 Main SI. 
816-471·1355 

NJ Pompton Lakes, R. Horne, 235' WanaClue 
201-835·7400 

Albuquerque, Electro·Rep., 3211 Silver, SE 
505·256-1749 

NM 

N.O. Sokal . 
DESIGN ELEMENTS, 1356 Norton Ave., Columbus, Ohio,' NY 

43212, Tel: 614·294·2694; Sis. Mgr: G. Gerhard NC 

Cazenovia, A. Perkins, 3394 East 315·682·5005 
Charlotte, Cartwright & Bean, 625 Harwyn . 

704·333·6457 
Portland, Almac/Stroum, 8888 SW Canyon 

503·292-3534 

DESIGN PRODS. CORP., Electronics Div., 1925 W. Maple 
Rd., Troy, Mich., 48084, Tel: 313-647·1770; Sis. Mgr: 
R.A. Joss 

DESMAN ELCTRNS., '315 Child St., Rochester, N.Y., 
14611, Tel:716-235~440; Sis. Mgr: R.R. Goeltz . 

DESPATCH OVEN CO., P·.D. Box 1320, Minneapolis, 
Minn., 55440, Tel: 612·331·1873; Sis: Mgr: E.M. Burud 

DESTRON CO., 25914 Chalmette La., Rolling Hills Est, 
Cal, 90274, Tel: 213-FR·8-3450 

DETECTO SCALES, INC .. 540 Park Ave., Brooklyn, N.Y., 
11205, Tel: 212·MA-4-61oo; Sis. Mgr: M. Rapp . 

DETROiT DIESEL ALLISON DIV., General Motors Corp., 
13400 W. Outer Dr., Detroit, Mich., 48228, Tel: 
313·531·7100; Sis. Mgr: E.B. Lawis 

DETROIT TESTING LAB_, 12800 .Northend Ave .• Detroit, 
Mich., 48237, lEil: 313-398·2100; Div. Mgr: E.J. 
Colosimo 

DEUTSCH CO., Elctrn. Comps. Div., Municipal Airport, 
Banning, Calif., 92220,Tel: 714·849·6701, TWX: 
714·825·7210; V.P. Sis: H. Comeau 

Ore 

Pa Broomall, L. Lowery, 2801 W. CheSler Pike 
215-356-5300 

Tenn Memphis, Cartwright & Bean, 560 S. Cooper 
901·276-4442 

Tex Dallas. Texport Co., 2837 Anode ·SI. 
214'358·3435 

Tex Houston. Texport Co .. 8811 Gaylord 
. 713:464·2828 

Utah Salt Lake City, R. Bowen, 1380 W. North Temole 
801 '364-4632 

WashSeattle, S.N. Stroum, 5811 Sixth Ave.,S. 
206·763-2300 

EXP: N.Y., N.Y., Roburn Agencies, 349 W. 14 SI. 
. 212:9a9-5939 

DIAMOND REPEATER CO., 55 Main SI., Madison, N.J., 
07940, T~I: 201·377-8880; Sis. Mgr:.R.R. Ericks~t'd 

See Page 3073 To Get Your Copy of the RadiO-Electronic Master eem/1B7.1 
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Data & Telegraph coupling repeaters. 
Operational modes, determined by ex
ternal connections, include single-line, 
HDX, FOX, HUB, inverse neutral, 
line/computer, and computer/line. 

Solid-state data & teleprinter drivers 
and solid-state relays with complete 
input/ output isolation. Wide speed 
range. 

Signal operated motor controls, 
remotely operated switchers, face
plate distributors, specialized power 
supplies;- etc. 

Teleprinters for' export. 

Cable Address - Diamond - TLX 
138732 ' 

DIAMONITE PRODS. MFG. CO., Div. U,S. Ceramic Tile 
Co., Shreve. Ohio. 44676, Tel: 216-567-4211; Sis. Mgr: 
R.C. Mulligan 

DICE, JW. CO .• 16 Highwood Ave., Englewood, N.J .• 
07631. Tel: 201-569-0471; Pres: M. Strain 

DICKSON ElCTRNS. CORP .. Box 1390. Scottsdale, Ariz. 
85252, Tel: 602-947-2231. TWX: 910-950-1292; Sis. 
Mgr: J. Feijoo 

DIELECTRIC MATERIALS CO .• 1811 W. Bryn Mawr Ave .• 
Chicago.III., 60626, Tel: 312-561-6891; Sis. Mgr: H.D. 
Isenberg 

DIELECTRIC SCIENCES, 111 Terrace Hall Ave .• 
Burlington. Mass. 01803, Tel: 617-272-8960; Sis. Mgr: 
J.A. Goldlust 

DIETZ, HENRY G. CO., INC., 14-26 28th Ave., Long Island 
CitY, N.Y., 11102. Tel: 212-RA-6-3347; Sis. Mgr: M. 
Pheasey 

DIETZGEN, EUGENE CO., 2425 N. Sheffield Ave .• 
Chicago, III., 60614, Tel: 312-549-3300; Exec. V.P: 
W.C. Dietzgen 

DIGI-DATA CORP., 4315 Baltimore Ave., Bladensburg, 
Md .• 20110, Tel: 301-277-9378; Mktg. Mgr: G.R. Eakins 

DIG lAC CORP., Ames CI., Plainview, N.Y., 11803, Tel: 
516-GE-3-7800; Sis. Mgr: V. Randazzo 

--- Advertisement ---

We have a new name, expanded prod
uct line, and manufacturing capabili
ties. For information concerning Pulse 
Generators, Power Supplies, Digital 
Computer Training Devices, call Di
giac. 

DIGITAL DATA SYS .• 18819 Bryant SI., Northridge, Cal., 
91324, Tel: 213-886-5711; Pres: D.R. Juilfs 

DIGITAL DEV. CORP., 5575 Kearny Villa Rd., San Diego. 
,Cain., 92123, Tel: 714-278-9920; Dir. Mktg: J. Honig 

DIGITAL DISPLAYS, Box 24, Mendham, N.J., 07945, Tel: 
201-543-7653 

DIGITAL EQUIP. CORP., 146 Main SI., Maynard, Mass., 
01754; Tel: 617-897-5111, TWX: 711J..347-o212; Sis. Mgr: 
T.G. Johnson .......................................................... Pg. 348 

Ala Huntsville, 3322 Memorial Pkwy .. S.W. 
205-881-7730 

Ariz Tempe, 307 E. Southern 602-967-1618 
Cal Anaheim. 801 E. Ball Rd. 714·776·6932 
Cal Oakland, 7850 Edgewater Dr. 415-326-5640 
Cal Palo Alto, 560 San Antonio Rd. 415-326-5640 
Cal W. los Angeles, 1510 Cotner Ave. 213·479·3791 
Colo Denver, 2305 S. Colorado Blvd. 303-757·3332 
ConnMeridan, 240 Pomeroy Ave. 203-237-8441 
Fla Orlando. 6990 Lak!, Ellenor Dr. 305·851-4450, 
Ga Atlanta, 2815 Clearview PI. 404-458·3133 
III Northbrook, 1850 Frontage Rd. 312·498·2500 
III Rockford. 500 S. Wyman SI. 815-965·5557 
Ind Indianapolis, 21 Beechway Dr. 317-243-8341 
Md Riverdale, 6811 Kenilworth 301-779-1600 
MassCambridge, 899 Main SI. 617-491-6130 
MassWaltham, 15 Lunda SI. 617-891·1030 
Mass Maynard, 146 Main SI. 617-897-5111 
Mich Ann Arbor, 230 Huron View Blvd. 313-761·1150 
Minn Mpls., 8030 Cedar, S. 612-884·4092 
Mo Maryland Hgts., 115 Progress Pkwy. 

314-872-7520 
NJ Palisades Pk., 95 Cedar La. 201-871-4984 
NJ Parsippany, 1259 Rte. 46 201-335-3300 
NJ Princeton, RI. One 609·452-2940 
NM Albuquerque. 63P3 Indian School, NE 

505-296-5411 
NY Centereach, 1919 Middle Country Rd. 

NY Rochester, 130 Aliens Creek Rd. 
NC Durham, 2704 Chapel Hill Blvd. 
Ohio Dayton, 3101 Kettering Blvd. 
Ohio Willoughby, 35104 Euclid Ave. 
Ore Tigard, 13015 S.W. Pacific Hwy. 

516-585-5410 
716-461-1700 
919-489-3347 
513-299-7377 
216-946-8484 
503·639-8632 

See Page 957 for TRACE NAME DIRECTORY 

Pa Pittsburgh, 400 Penn Ctr. Blvd. 412-243-8500 
Pa Paoli, Station Square 3 215-647·4900 
Tenn Knoxville, 5731 lyons View Dr., SW. 

615-588·6571 
Tex Dallas, 8855 N. Stemmons Frwy. 214-638·4880 
Tex Houston, 3417 Milam SI. 713-524-2961 
Utah Salt Lake City, 431 South 3rd East 801-328-9838 
WashBelievue, 1521 130th N.E. 206-454-4058 
Wisc Milwaukee, 2825 N. Mayfair Rd. 414-453-3400 

DIGITAL GEN'L. CORP., Univ. Cir. Resch. Ctr., 11000 
Cedar Ave., Cleveland, Ohio, 44106, Tel: 
216-721-0440; V.P. Mktg: P.E. Hunter 

DIGITAL PRODS., 335 W. Seventh SI., San Pedro. Calif., 
91l731, Tel: 213-831-0351, TWX: 910-345-6796; Pres: 
D.H. Ransom, Sr. 

DIGITECH DATA INDS., INC., 66 Grove SI., Ridgefield, 
Conn., 06877, Tel: 203-438-3731; V.P: B.E. Worne 

-'-- Advertisement ---

Digitech Data Industries. Inc. 
Designs and Manufactures: 

1. Telegraph Typewriter Test 
Instruments 

2. Telegraph Word Generators 
3. Data Signal Pattern Generators 
4. Telegraph Circuit Distortion 

Measuring Equipment 
5. Digital Data Signal Analyzers 
6. Bit Error Rate Testers 
7. ACCESS, Automated Quality 

Monitoring System 
8. CHEKMATE, ' 

Automatic/Semi-Automatic 
Data Communications 
Diagnostic Center 

9. Solid State Relays 
10-

11-
Data Synchronizing Terminals 

Custom "Tech Controls" plus 
Audio and D,C Patch Cabinets 

DIGITRAN co., Div. Becton-Dickinson & Co., 855 S. 
Arroyo Pkwy., Pasadena, Cal., 91105, Tel: 
213-449-3110, TWX: 910-588-3794; Sis. Mgr: R.N. 
Alexander .............................. , ................... Pgs. 1904,1905 
Ala Huntsville, Beacon Elctrn., Box 4307 

205-881-5031 
Ariz Phoenix. Howe & Howe, 4109 N. 18 SI. 

602-264-7971 
Cal los Altos, Shannon Assoc., 1 First!il. 

415-941-2217 
Cal San Diego, Celtec Co., 8799 Balboa Ave. 

714-279-7961 
Colo Denver. Todd Assocs., 1393 S. Inca SI. 

303·777·4381 
Fla FI. Laud., Beacon Elctrn., 651 NE 45th SI. ' 

305.564·4298 
Fla Maitland. Beacon Elctrn. Assocs .• Box 1278 

305-647·3498 
Ga Atlanta. Beacon Elctrn .• 2285 Peachtree, NE 

404-351-3654 
III Chicago, Sci. SiS., 7132 N. Harlem Ave. 

312-715-7594 
Ind Indpls., R.O. Whitesell. 6691 E. Washington SI. 

317-359-9283 
Ind FI. Wayne, R.O. Whitesell & Assoes., 3426 Taylor 

SI. 219-432·5591 
Iowa Cedar Rpds., H.R. Brown, 3400 Indian Rd., SE 

319·366-0635 
Ky Louisville. R.O. Whitesell & Assocs .• 3620 , 

Lexington Rd. 502-893·7303 
Md Rockville. Marktron. 651 lofstrand La. 

301-762·6210 
Md Towson, Marktron, 202 W. Penns. Ave. 

301-825-8222 
Mich SI. Joseph, R.O. Whitesell, Shepard & Benning 

Bldg. 616-983-7337 
MassWaltham, Digitran, G. Arnold 617·969·8806 
Mich Southfield, R.O. Whitesell & Assoes., 25100 

Evergreen ,Rd. 313-358-2020 
Minn Mipls., Sci. SiS., 5100 Edina Ind. Blvd: 

612-941-2215 
Mo SI. louis, SCi. SiS., 1760 S. Brentwood Blvd. 

314·968·1133 
NJ Moorestown, Digitran, j. long 609-424·3883 
NJ Summit, Digitran, B. O'Brien , 201-273-6140 
NM Albuquerque, Data Handling Co., 209 San Pablo, 

S.E. 505-268-0928 
NY Buffalo, Telesco, 395 Cleveland Dr. 716-834·1026 
NY Vestal, Telesco, 609 Harvard SI. 607-729-6339 
Ohio Cincinnati, R.O. Whitesell & Assoes., 1172 W. 

Galbraith 513·521-2290 
Ohio Cleveland, R.O. Whitesell & Assoes., 21139 

Lorain Ave. 216-333-2585 
Ohio Dayton. R. O. Whitesell, 4133 S. Dixie 

513-298-9546 
Okla Tulsa, Allied Comps, Box 4768 918-939·2848 

Or.e Beaverton, Arneson Assocs., Inc., 4175 S.W. 
Cedar Hills Blvd. 503·646-3416 

Pa Pittsburgh, R.O. Whitesell & Assoes., 201 Penn 
Ctr. Blvd. 41·2·242-0100 

Tex Dallas, Allied Comps., Inc., Box 38009 
214·348-6660 

Tex Houston, Allied Comps., 6400 Westpark Dr. 
713-782-5406 

WashSeattte, Arneson Assocs.; 5950 6th Ave. 
206-762·7664 

Fon Can., Montreal, Que., Deskin SiS., 1565 louvain 
SI., W. 514-384-1420 

For: Can .• Toronto, Onl., Deskin Sis., 78 Six Point Rd. 
416-239·4329 

For: Can., Vancouver, B.C., Deskin SiS., 1641 
Venables SI., W. 604-253-6396 

DIGITRON CORP., 2544 W. Main St., Norrlstown,Pa.; 
19401, Tel: 215-277-5800 ...................................... Pg. 349 
Cal Hollywood, IFM-South, 3455 Cahuenga Blvd. 

213·469-1641 
Cal Redwood City, Caltronic Assocs., 2449 Harding 

Ave. 415-365-2545 
Conn Meriden, Abbott·Allison Co., Inc., Box 467 

203·237-9232 
III Chicago. Data Elctrns. Co., Inc., 5505 N. Menard 

Ave. 312·774-1452 
Ind Indianapolis, Data Elctrns. Co., Inc., Box 50084 

317-547-2329 
La New Orleans; IBl Engrg. & SiS., Inc., 1472 

Calhoun SI. 504-895·4793 
Md Silver Spring, L.G. White & Co., Inc., 1110 Fiddler 

La. 301-585-3141 
MassNo. Andover, Abbott-Allison Co., Inc., Box 96 

·617-245·0250 
Mich DetrOit, Electro Sis. Assoc., 10745 Morang Dr. 

313-886-2280 
Minn Minneapolis, Data Elctrns. Co., Inc., 8633'Harrison 

Cir. 612-881-6386 
NJ FI. Lee, K.E. Hughes Co .• Inc., 2175 Lemoine Ave. 

201-944-1600 
NY Fayetteville, Comps. for Ind., 416 Franklin SI. 

, 315-637·9601 
NY lancaster, Comps. for Ind., 22 Biscayne Dr. 

716-684-6336 
NC Matthews, WK Hile Co., 833 W. John SI. 

704-847·9125 
Ohio Cleveland, Electro Sis. Assoes., 851 E. '22 SI. 

21 :~201-5~40 
Ohio Dayton. Electro Sis .. Assoc., Box 3122, Overlook 

Br. 513-426-5551 
Okla Tulsa, IBl Engrg. & Sis., Inc., 5149 E. 31 st SI. 

918-936-6305 
Ore Portland, J.E. Edstrom Co., 407 SW. 11th Ave. 

503-227·5311 
Pa Narberth, l.G. White·Keystone. Inc., 100 Essex 

Ave. 215-664-6505 
Pa Pittsburgh, Electro Sis. Assoc., 201 Penn Ctr. 

Blvd. 412-371-9449 
Tex Austin, IBl Engrg. & SiS., Inc., 1903 W. 34th SI. 

513-452.2064 
Tex Dallas, IBl Engrg. & Sis., Inc., 219 Preston Royal 

CI. 214·363-2921 
Tex Houston, IBl Engrg. & Sis .• Inc .• 3403 Audubon 

'*' 5 713·523-8360 
Wisc Milwaukee, Data Elctrns. Co., Inc., Box 979 

, 414-645·1550 
EXP: N.Y:, New York, Hamos Co., 24,2 W. 30th SI. 

212-524-4411 
DIGITRONICS CORP., 1 Albertson Ave., Albertson, N.Y., 

11507, Tel: 516-484-1000, TWX: 510-223-0607; V.P. 
Mktg: K. Whitehouse 

DllECTRIX CORP., Sub. Nayvar Corp., 69, Allen Blvd" 
Farmingdale, N.Y., 11735, Tel: 516-249-7800, TWX: 
510-224-6419; Sis. Mgr: M. Latorra 

DillON, W.C. & CO., 14620-EP Keswick SI., Van Nuys 
340, Calif., 91407, Tel: 213-786·8812, TWX: 
910-495-1807; Dlr: Sis: G.A. Dillon 

DIMCO-GRAY CO., 207 East 6th SI., Dayton, Ohio, 45402, 
Tel: 513-224-1913; Sis. Mgr: R. Cramer 

DIMENSIONAL CONTROL MACHINERY CO., P.O .• Box 
504, Salem, Ohio, 44460, Tel: 216-337-3485; Sis. Mgr: 
L.E. Lance ' 

DIONICS, INC., 65 Rushmore SI., Westbury, N.Y., 11590, 
Tel: 516-997-7474, TWX: 510·222-0974; Sis. Mgr: G.R. 
Seaton 

DIPlOHMATIC DIV., Harry Levinson Co., 1211 E. Denny 
Way, Seattle, Wash., 98122, Tel: 206-323-5100, TWX: 
910·444-2154; Sis. Mgr: H. Levinson 

---- Advertisement' ----

Diplohmatic Div. supplies a unique 
.. Set and Forget" potentiometer, ei
ther in wirewound or cermet. Wire
wound available to 25KO, Cermet to 
1 Megohm. 
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DIS· DRA 
DISPLAY DEVICES, INC., Box 667, Encinitas, Cal., 
92024; Tel: 714-753-0113; Sis. Mgr: C. Ross 

Pg.1450 
Ariz Phoenix, Thorson Co., 2505 E. Thomas 

602·956-5300 
Cal L.A., Cutlass Elctrns;, 8921 S. Sepulveda 

213·776-6476 
Cal Santa Clara, Nova· Tronix, 1659 Scott _ . 

408·243·9530 
Conn Branford, W. McCoy Go., 892 Main St. 

203-488·2012 
Fla Orlando, Scott & Assocs., Box 20341 

305·841·4840 
Fla Boynton Bch., Scott, Box Drawer U 305·732·7040 
III Glen Ellyn, Repwood, Inc., 260 Sunset 

312-469·2344 
Md Towson, Kraft Eli:trn .• 510 Woodbine 

301-828·5838 
Mich plymouth, Romarc, Box 257 313-455-0300 
Minn St. Paul; Northport Engrg., 2027 Grand 

. 612·698·3841 
Mo St. Louis, Aerotronics. Box 10236 314·739-3947 
NJ . Lake Hiawatha, Component ·Sls., Box 197 

210-227·3986 
NM Albuquerque, Thorson. 5921 B Loma NE 

505·265·5655 
NY Northport, Compo SiS., Box 334 516·549-4301 
NY Syracuse, C.W. Foring, Box 175 315-478-2149 
NC Winston-Salem, Dula Assocs., Box 5316 

. 919·723-4205 
Pa Radnor, W. Cordray: One Radnor Sta. 

215·687·1366 
Tex Dallas. Thorson, 7700 Carpenter Frwy. 

214·631·5440 
Tex Houston, Thorson Co., 6655 Hillcroft ~. ~ ~~. ~"~. 

I 'o,l-I/I""'OU"'I 

DISPLAY POWER SYS. CORP .• Drawer 5, Carmel, N.Y., 
10512, Tel: 914·225·841·1 

. --- Advertisement ---

High voltage power supplies for photo· 
multiplier tubes, cathode ray tubes, 
and laser systems. Regulated or' un· 
regulated; miniature modules or rack 
mounted; AC or DC input.' Standard 
units or custom to your specifications; 
from 100 volts to 300 KV. Fast Deliv· 
ery. 

DIT-MCO INTERNATIONAL. ·Div. Xebec Corp .• 5612 
Brighton Terr., Kansas City, Mo., 64130, Tel: 
816-363-6288; Sis. Mgr: W.C. Comer, Jr. 

DITTMORE·FREIMUTH CORP., 2517 E. Norwich St., 
Milwaukee, Wisc., 53207, Tel: 414·483·5100 

DIVERSIFIED ELCTRNS:, Box 6231, Evansville, Ind, 
47712, Tel: 812-424-2288; SIs. Mgr: M.J:Fisher 

Pgs. 1684,1685 
Conn Meriden, Abbott·Allison Co., Inc., Box 467 

203·237·9232 
DC Washington, Wright Co., Inc. 202-296·0979 
Fla Orlando, R.J. Cheney, Box 14678 305-843·4491 
Ind Indpls, Quad-EI Co., Box 33099 317-783-2618 
Md . Gaithersburg, Wright Co., Inc., Box 128 

202-296·0979. 
Minn St. Paul. Knox Assocs., Inc., Box 8065 

612-488·5402 . 
Mo. Hazelwood. J. Lockwood Assoc.,. Box 98 

314-838·6600 
NY Elmhurst, Wilson Assoes., Box 52 212-899-0929 
NC Charlotte, L.P. Spoon Co., 307 Lincoln 

704-372·3287 
Ohio Cleveland, S. Vereb & Assoes., Box 4424 

216-271·2006 
Wisc Milwaukee, N Koemer. 5537 N. Argyle 

414-372-7650 
DIVISION LEAD CO., Div. Century Display, 7742 W. 61st 

Pl., Summ~, III., 60501, Tel: 312-RE-5-8600; Sis. Mgr: 
J. LaCerra . 

DIXIE DIAMOND TOOL. 6875 Southwest 81 st St.. Miami, 
Fla., 33143, Tel: 305-665-1123; Sls.-Mgr: E.J .. Marcus 

DIXON CORP., Metacom Ave., Bristol, R.I., 02809, Tel: 
401·253·7500; Pres: J.M. Feeley 

DIXON SINTALOY, INC., 535 Hope SI., Stamford, Conn., 
06906, Tel: 203·348-3764 L. Morris . 

DIXSON, INC .. Box 1449, Grand Junction, Colo., 81501, 
Tel: 303-242-8863; Mgr: W.E. Boulton. 

DIXSON INC., Meter Div., Box 2,1" Grand Junction, 
Colo~ 81501, Tel: 303-242-8863; Sis. Mgr: K. Rogers 

Pgs.430,431 
Cal Danville, Straube Assocs., ~01 S. Hartz Ave. 

415-837·8151 
Cal Long Beach, Kirk-Anderson Sis., 4102 E. 7th St. 

. 213-433·4929 
Cal Menlo Park, Straube Assoes., 48~ Willow 

415-323·2476 
Colo Boulder, Straube Assocs., Box 1649 . 

303-443-8600 

MANUFACTURERS & SALES OfFICES DIRECTORY 

III Morton Grove, E. Flaxman, 9202 Waukegan Rd. 
312-965-3988 

Md Silver Spring, Globe Assocs .• 8121 Georgia Ave. 
301·587-0060 

MassWaltham, Conti-Younger, 181 West SI. 
617·891-4582 

Mo Grandview, L. A. Harry, Box 588 816-763-3634 
Mo SI. Louis, L. R. Harry, 11722 Studt Ave. Box 

12608 314-872-3183 
'NJ Oaklyn, A. Wetterhahn, 201 W. CUthbert Blvd. 

. 609-858-3003 
NY Mount Vemon, D. Sonkin Assocs., 10 Fiske PI. 

. 213-433-4929 
NY Rochester. L. G. Marchese, 999 Ridge Rd. E. 

716·342-7664 
Ohio Cincinnati, J. O. Olsen, 5539'Stokeswood CI. 

513·922·2176 
Ohio Cincinnati, J. O. Olsen, 12119 Marwood La. 

513-771·6667 
Ohio Cleveland, J. O. Olsen. 16201 Shaker Blvd. 
, 216·752·5444 
Pa Pittsburgh, J. O. Olsen, 104 Elatan Dr., 

, 412-279-2550 
Pa Pittsburgh, J. O. Olsen, 1843 Maydell SI. 

412·341-8391 
Tex Dallas, Ruby Sis.; Box 9894 214-6630 
Wisc Milwaukee, E. Flaxman, 1225 Water SI. 

DOALL CO., 254 N. Laurel Ave., Des Plaines, 111.,60016, 
Tel: 312-824·1122; Sis. Mgr: Rothenberger 

DOERR ELECTRIC CORP., 1201 Doerr Way, Cedariburg, 
Wisc., 53013, Tel: 414·377-0500, TWX: 26744; V.P. 
MktQ: J.H. Park 

DOHRMANN DIV., Enviro1ech, 1062 Linda Vista Ave., 
Mountain View, Cal., 94040, Tel: 415-968-9710, TWX: 
910-379-6972; SIs. Mgr: J.A. McNulty 

Pgs. 592-594,1969 
Colo Boulder, Infolronics, Box 2209 303-449-8800 
Del Wilmington, Infotronics, 206 E. Ayre St. 

302-998-0176 
III Des Plaines, Infotronics, 2510 Dempsters St. 

312-827-7440 
Tex Houston, Infotronics, 4252 Richmond Ave. 

713-621-6671 
DOLAN-JENNER INDS., INC., 10 Ingalls CI., Melrose, 

Mass., 02176, Tel: 617-662-8200; Sis. Mgr: B.J. Dolan 
--- Advertiseme~t ---

MICRO-OPTIC fiber optic controls 
PHOTO-OPTIC light sources/receiy
ers FIBER-LITE fiber optic illumina
tors. Complete fiber optic line with 
120 variations available from stock -
custom designed glass or plastic fiber 
optic components with or without in
terfacing lamps, photosensors l.e.d.'s, 

'amplifiers and outputs. 
"The product proven fiber optics com
pany that works your field and talks 
your language". 

DOLIN METAL PRODS., INC., 475 President SI., Brooklyn, 
N.Y., 11215, Tel: 212·596·1400; Sis. Mgr: A. Gorlin 

DOLINKO & WILKENS, INC., 1901-7 Summit Ave., Union 
City. N.J .. 07087. Tel: 201-867-6630; Sis. Mgr: L. 
Dolinko 

DOLPH, JOHN C. CO., New Rd., Monmouth Junction, N.J., 
08852, Tel: 201-DA-9-2333; Sis. Mgr: J.D. Mayes 

DONMAR PRODS., INC., Box 10125, Denver, Colo., 
80210, Tel: 303·935-4676; Sis. Mgr: E.B. Koch 

DONNELLY MFG. CO., P.O. Box 71. Waltham, Mass., 
02154, Tel: 617-893·5700; Vice Pres: W.E. Jones 

DORAN MFG. CO., 1033 Bader St., CinCinnati, Ohio, 
'45225, Tel: 513-681·5424; Sis. Mgr: Q.J. Gindele 

DORIC SCI. CORP., 7601 Convoy Ct., San Diego, Calif., 
92111, Tel: 714-277-8421; Sis. Mgr: A. Frowiss 

--- AdYertisement ---

Doric digital measurement instru
ments for low leyel voltage and current 
measurements and physical data read
out. Thermocouple, thermistor, plati
num and RTD temperature, readout 
and multipoint selection, condition
ing. Strain, pressure, force, torque, 
load weight, RPM and horsepower 
mea~urement and computations. BCD 
digital and analog outputs, .01 %. Nixie 
display; $550-$1500 price. ,Detailed 
catalogs and nationwide Rep. Call 
714,277-8421 collect. 

DORMEYER INDS., 3418 Milwaukee Ave., Chicago, III., 
60641, Tel: 312-283·4000; Pres: A.F. Dormeyer 

DORNE& MARGOLlN,INC., Sub. Dynaport Elctrns., 2950 
Veterans Memorial Hwy., Bohemia, N.Y., 11716, Tel: 
516-585-4000, TWX: 510-228-6502; V.P. Mktg: B. Van 
Hulse 

DORSETT ELCTRNS., Dlv. Labarge, Inc., Box 36, Tulsa, 
Okla., 74101, Tel: 918-836·5501, TWX: 910-845-2146; 
V.P. S!s: T.R; Wright 

DOUGLAS ELECTRONICS, INC., 718 Marina Blvd., San 
Leandro, Cal., 94577, Tet 415-483-8770; Sis. Mgr: R. 
Jones .......................................................... Pg8. 1300-1303 

DOUGLAS RANDALL DIV~ Walter Kidde, 6 PawcatUCk 
Ave., Pawcatuck, Conn., 02891, Tel: 203-599-1750; SIs. 
Mgr: E.J. Goehring ... _ ...... _ ........... Pga. 1381,1686,1687 
Ala Huntsville, Powertronics, Box 3384 205-852-6347 
Cal Los Altos, The Parsons Co., One First SI. 

415·941-4745 
Cal Van Nuys, R.L. Assocs. 213·780-1666 
Fla Maitland,Ellis,.Box 1261 305-645-1101 
III Chicago. Ropek-Cahill, 5439 W. DivisiQn 

312-287-7292 
Ind Indianapolis, Reichold, 3520 Dudley Ave. 

317·783·1178 
Md Timonium, Bamhill, 1931 Greenspring 

301·252-5610 
MassBraintree, A. F. Duffy, Box 328 617-335-7724 
Mich Grand Rapids, Reichold, 14 Weston, SE 

616-459-4445 
Minn SI. Paul, Cahill, 3000 Hudson Rd. 612-739-8445 
NY Great Neck, F. Tylinski, 425 Northern 

516-HN-6-9070 
NY Rochester, M.C. Matthews Co., Box 612 

716-271-2143 
NC Raleigh, Powertronics, 2454 Medway Dr. 

. 919-834·6947 
Ohio Parma, M.C. Matthews. 6917 Regency 

216"s43-6649 
Pa Glenside, Elcom, Inc., 130 S. Easton Rd. 

2i5-S85 .. i325. 
Tex Dallas, R. Martin, Box 64513 . 214-358·3704 
Tex Houston, A. Martin, Box 19291 713-468·3877 
For: Can., Willowdale, Onl., F. Taylor, 12 Howard 

416-222-6924 
DOW CHEMICAL CO .• Box 1682, Midland, Mitlh., 48640, 

Tel: 517-636-1000; Adv. Mgr: R.F. Dalton 
DOW CORNING CORP., Electrical/Electronic Mktg., 

Midland, Mich., 48640, Tel~ 51'7-636-8000, TWX: 
810-266·9008; Sis. Mgr: J,W. Hayden 

DOW-KEY, Div. of Kllovac Corp., Box 4422, Santa 
Barbara, Cal., 93103, Tel: 805-684-4560,' TWX: 
910-336-1141; V.P. Mktg: B.J. Washlsko . 

PgB. 1688-1891,1744,1745,2428 
Ariz Tempe, Wiltronics, Inc. 602-966-4417 
Cal Los 'Angeles, Rep Assocs. 213-274-8485 
Cal San FranCisco, Electro Pacific 415-776-8582 
Conn Hamden, Compar New England 203-288-9276 
Fla Orlando. Holcombe Sis. Agency 305-855-2455 
Ga Atlanta, Holcombe Sis. Agency 404-233-2837 
III Chicago, Gassner & Clark 312-764-6121 
Iowa Cedar Rapids, Brown·Flanders Eng, 319-366-0635 
Kans Leawood, Vasen Sis. Co. 913-649-0679 
Md Towson, Burgin-Kreh Assoc. 301-661-1120 
Mass Newton Highlands, Compar New England 

617-969-7140 
NJ Riverton, Given Assocs. 609-829-7249 
NM Albuquerque, Data Handling Co. 505-268-0928 
NY Buffalo, R.F. Lamb Co. 716-874-4900 
NY Great Neck, L.I., Trionic Assocs. 516-466·2300 
NY Kingston, A. F. Lamb Co. 914-338-8833 
NY Rochester, R.F. Lamb Co. 716·544-5580 
NY Syracuse, R.F. Lamb Co. 315-454-2469 
NC Charlotte, DGW, Inc. 704·334·1090 
NC Winston·Salem, DGW, Inc. 919-723-4205 
·Ohio Cincinnati, Components, Inc. 513-721·2997 
Ohio Cleveland, Components. Inc. 216-842-2737 
Tex Richardson, Norvell Assocs. 214-357-6451 
Va Lynchburg, Burgin-Kreh Assocs. 703-845·5600 
Wash8ellevue, A. Sm~h 206-748-6770 
EXP: Mass., Plainville, TEKNIS 617-969-7140 
For: Can., Ottawa, Ont., Whittaker Elctrns. 

613-224·1221 
For: Can., Roxboro, Que'., Whittaker Elctrns. 

514-683-3621 
For: Can., Weston, Ont., Whittaker Elctrns. 

416-247-7454_ 
For: Can., W. Vancouver, B.C., Whittaker Elctms. 

604-926-3411 

DRAKE MFG., 4626 N. Olcott Ave., Harwood Hgts., III., . 
60656, Tel: 312-867-7227, TWX: 910-221.(1236; Sis. Mgr: 
J. Krutek, V.P ................. _ ................. _ ....... Pgs. 1448,1449 
Cai Inglewood. V & L, 3412 W .. Century Blvd. 

213-671-7688 
Cal Menlo Pk., Straube, 483 Willow.Rd. ~15-323-2476 
Colo Boulder, Straube Assocs., Inc., Box 1649 

303·443-8600 
ConnN. Haven, Compo Rep., 22 Broadway' 

203·239-9762 
Fla N. Miami, Winfield Elctrn., 1875 N.E. 149th St 

305-751-5566 

See Page 3073 To Get Your Copy of the. Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY ORA - OYN 
Ga Atlanta, Winfield/Southeast, 2991-D .N. Druid Hills 

Rd., N.E. 404-636-3023 
III Chicago, G. Mc. L. Cole, 6514 W. Higgins 

312-774-3535 
Ind Ft. Wayne, W.W. Bieberich, Box 1050 

219-432-2537 
Kans Shawnee Mission, Koenig-Myers, Box 374 

913-432-8300 
Md Baltimore, Kilufholz Assoc., Box 6232 

301-488-6561 
Md Maryland Hgts., Koenig-Myers, 2721 Beloit 

304-739-1655 
Mass Needham, Compo ~ep., 1116 Great Plains 

617-444-2484 
Mich 51. Joseph, Whitesell & Assoc., Shepard & 

Benning Bldg. 616-983-7337 
Mich Southfield, Whitesell, 25100 Evergreen Rd. 

317-359-9283 
Minn Minneapolis, C.E. Bohlig Co., Box 16095 

612-922-7011 
NY New York, H. Smith, 259 W. 14th 51. 

212-242-2398 
NY Rochester, B.H. Tollefson, 110 Aliens Creek 

716-271-4141 
NY W. Winfield, B. Tollefson, Box 142 315-822-5647 
Ohio Cleveland, Goary Sis., 19555 Henry 

216-331-2055 
Ohio Medina, J. Podolny, Bo~ 565 216-723-1546 
Pa Newtown Sq., Kaufholz Assocs., Box 273 

215-356-5000 
Tex Dallas, Techno Assocs., Box 20544 214-357-921.3 
Litah Morgan, Straube, RFD 1 (Highlands) 

. 801-829-6448 
WashSeattle, F. Haight Co., 3212 Eastlake Ave. 

206-322-1818 
Wisc Madison, W.E. Uhalt, 150 S. Marquette 

. 608-244-1623 
EXP:III., Chicago, E: Magnus, 5715 N. Uncaln 

. 312-334-1503 
For: Can., Toronto, Ont., Atlas Elcl., 50 Wingold 

416-781-6174 
DRAKE, R.L". CO., 540 Richards 51., Miamisburg, Ohio, 

45345, Tel: 513-866-2421: Sis. Mgr: P.W. Drake 

!:'~~!'!~ ~td~A(';. L!1.~S.= 1'-~~ ~"rth Avp." P'~inflp.ld, 
N.J., 07062, Tel: 201-755-7080; Sis. Mgr: A. Ackerman 

Pgs.433-438,1870,1871 
Ala Huntsville, Ridge Instr., 7220 Governors Dr. W. 

205-837-321.1 
Ariz Tempe, Tari Engrg., Box 27806 602-258-0571 
Cal San Diego, Qualtronics, 3731 6th Ave. 

714-291-3991 
Cal Sunnyvale, Waldman Assoc., 1094 W. Evelyn 

Ave. 408-245-2500 
Cal Woodland Hills, H.F. Richardson, 4851 AlmidOr 

Ave. 213-888-1731 
Fla Maitland; Greenstein Assoc., 1205 Winston Rd. 

305-831-5380' 
Ga Atlanta, Ridge Instr., 3094 McCulley Dr. 

404-939-1554 
Haw Honolulu, Aloha Assocs., Waikiki Imperial Towers, 

225 Liluokalani Ave. 808-922-38i 9 
III Chicago, Megatek, 1915 N. Harlem Ave. 

312-889.-1277 
Md Elicott City, Gans-Fryling, Inc., 9516 Michaels Way 

301-837-6311 
MassAttleboro, Elctrn. SiS., Box 276 617-222-4078 
Minn Hopkins, Megatek, 128 N. Jackson 51. 

612-935-5243 
NJ Fairfield, K L 5 Assoc" 387 Passaic Ave. 

201-227-2900 
NY Kings Park, K L 5 Assocs. 212-233-4849 
NY Syracuse, DB Assocs., Box 14 315-446-0220 
Ohio Cleveland, Electro SiS., 851 E. 222nd SI. 

216-261-5440 
Ohio Dayton, Electro SiS., Box 3122 513-426-555i 
Pa Norristown. Data-Rep. Assocs., Box 349 

215-279-8210 
Pa Pittsburgh, Electro Sis., 201 Penn Ctr. 

412-371-9449 
. Tenn Oak Ridge, Ridge Instr., 140 E. Division Rd. 

615-483-1311 
Tex Richardson, Lear Assocs., Inc:, Box 1266 

214-231-7696 
Va Arlington, Gans-Fryling, 2030 16th St., N. 

703-527-3262 
WashSeattle, Datacom Assocs., 2207 Fairview E. 

206-329-2989 
For: Can., Kanata, Onl., W. Kenwood Controls & 

Equip. Ltd., Box 127 613-836-4202 

See Page 957 for TRADE NAME DIRECTORY 

Advertisement --

Dranetz Engineering Laboratories is 
expert in the field of AC Measure
ments including Impedance, Admit
tance, Phase Angle, Voltage and 
Directivity under pulsed or CW condi
tions over wide dynamic ranges of Fre
quency and Magnitude. Analog or 
Digital outputs are available. In
dividual instruments or complete sys
tems as required. 

DRESSEN-BARNES ELCTRNS., 250 N. Vinedo Ave., 
Pasadena, Cal., 91107, Tel: 213-681-0643, TWX: 
91D-S88-3780; Sis. Adm. Mgr: W.H. Beal 

Pgs. 686-690 
Ala Birmingham, Technical Mktg. Inc., Box 5971 

205-871-5431 
Ariz Phoenix, Williams-Assocs., 2250 N. 16th 

602-254-6085 
Cal Los Altos, E. Landa Co., Box 639 415-948-0564 
Cal Pasadena, Dressen-Barnes, 250 N. Vinedo 

213-795-7731 
Cal San Diego, Vistronics, Box 20094 714-283-3946 
Colo Denver, Williams-Assocs., 4971 Jackson 

303-388-4391 
Fla Hallandale, Tech. Mktg., Box 127 305-563-8585 
Fla Orlando, Tech. Mktg., 1511 E. Robi.nson 

305-843-2500 
Fla St. Petersburg, Tech. Mktg., Box 13196 

305-843-2500 
Ga Marietta, Tech. Mktg., Box 1152 404-435-0079 
III Wheaton, Engrg. Prods., 25 W. 485 Geneva Rd. 

312-653-6826 
Kans Tonganoxie, Impala Inc. 816-931-8895 
Md Rockville, Eastronics, 14616 Southlawn 

301-762·8445 
MassBedford, D. Greene Org., Box 290 617-275·6400 
Minn SI. Paul, Engrg. Prods., 717 Raymond 

. 612·646·8819 
Mo Kansas City, -Impala, 8905 Manchester 

913-299-9622 
NM Albuquerque, Williams, 420 Washington, S.E. 

505·255·1638 
NY Binghamton, A & D Dev., Country Club Rd. 

607-797-3236 
NY Hartsdale, Camp. ·Sls., 221 E. Hartsdale 

. 914·725-1 O~O 
NY Rochester, A & D Devices, 320 N. Wash. 

716-586-8033 
NY Verona, A & D Devices, Rd. 1 315·337·7321 
NC Greensboro, Tech. Mktg., Box 6664 919-274-2570 
Tex Dallas, Stevens Sis. Co., Box 34493 

214-350-2476 
WashSeattle, Avionics-Liaison, 6770 Perimeter S. 

206-707-3870 
DRI-CLAVE CORP., 54 Kinkel St., Westbury, N.Y., 11590, 

Tel: 516-333-2800: Sis. Mgr: A. Spencer 
DRIVER, WILBUR B. CO., 1875 McCarter Hwy., Newark, 

N.J., 07104, Tel: 201-481-3100; V.P. Mktg: C. Phayer 
DUAL-LITE CO., Simm La., Newtown, Conn., 06470, Tel: 

203·426·2585: Sis. Mgr: D.H.Locke 
DUBOIS CHEMS., Div/W.R. Grace Co., DuBOiS Tower, 

CinCinnati, Ohio,45202, Tel: 513-762-6000; Sis. Mgr: A. 
Thompson 

DU-CO CERAMICS CO., 900 Main SI. Extension, 
Saxonburg, Pa., 16056, Tel: 412-352-1511, TWX: 
412-855-5350; Sis. Mgr: W.R. Golya 
--- Adyertisement ---

Precision ceramics in steatite, cordier
ite, alumina, porcelain and other spe
cial compositions in the form of tubes, 
rods, washers, bushings, bobbins 'and 
special shapes made to customer 
specifications. Complete facilities are 
available for notching, slotting, turn
ing, tapping and other exacting ma
chining operations. 

DUDEK & BOCK SPRING MFG. CO., 5100 W. Roosevelt 
Rd., Chicago, III., 60650, Tel: 312-379-4100: Sis. Mgr: 

-S.E. Wittek 
DU KANE CORP., 2900 DuKane Dr., SI. Charles, III., 

60174, Tel: 312-JU-4-230d: Acting Sis. Mgr: J.M. Stone 
DUMONT ELECTRON TUBES, Div. of Fairchild Camera & 

Instr. Corp., 750 Bloomfield Ave.,"Clifton, N.J., 07015, 
Tel: 201-773-2000, TWX: 710·989-7149: Sis. Mgr: E . 
Swenarton 

DUMONT OSCILLOSCOPE LABS., INC., 40 Fairfield PI., 
W. Caldwell, N.J., 07006, Tel: 201-228,3665, TWX: 
710-734-4308; Sis. Mgr: P. Zagaria 

DUMORE CO., 1300 17 St., Racine, Wisc., 53403, Tel: 
414-633-8221: Gen'l. Sis. Mgr: CA Oostman 

DUNCAN ELCTRNS., INC., Sub. Systron Donner Corp., 
2865 Fairview Rd., Costa Mesa, Cal., 92626, Tel: 
714-545-8261, TWX: 910-595-1128; Mktg. Mgr: R.E. 
Darringer 

DUNTON, M.w. CO., 350 Kinsley Ave., Providence, R.I., 
02903, Tel: 401-331-3600: Sis. Mgr: J.J. Carter 

DUOTONE CO.,INC., Box 1168, S. Miami, Fla., 33143, Tel: 
305-665-1121: Sis. Mgr: S. Nester . 

DURA MAGNETICS, INC., 5506 Schultz Dr., Sylvania, 
Ohio, 43560, Tel: 419·882·0591; Sis. Mgr: D.C. 
Kuchers 
--- Advertisement ---

ALNICO, CERAMIC, RUBBER 
PERMANENT MAGNETS - Over 
500 standard sizes and shapes. Com
plete abrasive grinding and cutting 
facilities. MAGNETIC PRODUcrS 
FROM STOCK OR MADE TO 
YOUR REQUIREMENT - Magnetic 
separators, holding devices; conveyor, 
paint and plating racks; insulated mag
nets. CATALOG UPON REQUEST. 

DURA PLASTICS N.Y., INC., 49 Richmondville Ave., 
Westport, Conn., 06880, Tel: 203-227-9588: Sis. Mgr: 
J.F. Layman 

DURAKOOL, INC., 1010 N. Main St., Elkhart, Ind., 46514, 
Tel: 219-264-1116; Sis. Mgr: K.L. Considine 

DURAMARK, INC., 2 Secatoag Ave., Port Washington, 
N.Y., 11050, Tel: 516·883-6868, TWX: 510-223-0817: 
Sis. Mgr: H. Pagorek 

DURAMIC PRODS., INC., Sub. of Kawecki Berylco Inds., 
Inc., 430 Commercial Ave., Palisades Park, N.J., 07650, 
Tel: 201-947-8313; Prod. Mgr: C.A. Olmo 

DURANT DIGITAL INSTRS., Culler Hammer Co., 625 N. 
Cass St, Box 748, Milwaukee, Wise., 53201, Tel: 
414-271-9300, TWX: 414-273-4559; Sis. Mgr: J.K. 
McGinley ................................................................ Pg. 1316 
. Ala Birmingham, J. Spader, 2805 Crescent 

205-879-1366 
Cal Los Angeles, 1710 N. La Brea Ave. 213-876-4000 
Colo Denver, Vinson Assoc., 2145 S. Clermot 

303-757-5151 
ConnSlamford, 1116 Summer St. 203·327-1750 
Fla Clearwater, H. Gross, 314 S. Missouri 

813-446-6649 
III Chicago, Durant Co., 6270 W. North Ave. 

312·237-1222 
Kans MiSSion, 5845 Horton 913-262-2199 
Md Baltimore, Durant Co., 320 Hillen Rd. 

301-825-6626 
MassWakefield, 544 Salem St. 617-246·0024 
Mich DetrOit, Durant, 26847 Grand River 313-535-3630 

. Minn MinneapOliS, 4510 W. 77th SI. 612-926-0919 
Mo . St. Louis, 8118 Page Blvd. 314-423-3431 
NY Rochester, Durant Co., 474 Thurston Rd. 

716-328-5700 
NC Charlotte, 4200 Park Rd. 704-525-3149 
Ohio CinCinnati, Durant, Roselawn Ctr. Bldg. 

513-531-5073 
Ohio Cleveland, Durant, 24800 Chagrin Blvd. 

216-464-8787 
Ore Beaverton, N.R. Schultz Co., Box 156 

503-646-1345 
Pa Bala-Cynwyd, 7 Heather Rd. 215-664-0336 
Tex Houston, 3303 Louisiana 713-528-7864 
WashBelievue, N. Schultz, 309·112th Ave. 

206-454-5224 
Wisc Milwaukee, 622 N. Cass 51. 414-271-9300 
For: Can. London, Ont., Wain bee, 349 Ridout 

519-433-7881 
For: Can. Toronto, Ont., Wainbee, 121 City View 

416-248-5621 
For: Coo. Montreal, Que., Wainbee, 675 Orly 

514·636-4870 
DURANT MFG. CO., 625 N. Cass SI., Milwaukee, Wisc., 

53201, Tel: 414-271 ~9300, TWX: 910-262-3307: Sis. 
Mgr: J.K. McGinley 

DUREZ PLASTICS DIV., Hooker Chern. Corp., 1921 Walck 
Rd., N. Tonawanda, N.Y., 14120, Tel: 716-6~5-1600, 
TWX: 710-262·1266: Sis. Mgr: E.F. Borro 

DURIRON CO., INC., 425 N. Findlay St., Dayton, Ohio, 
45401, Tel: 513-254-5344; V.P. Sis: W.o. Halloran 

DUTREX INDS., INC., 150 Fifth Ave., New York, N.Y., 
10011, Tel: 212-777-8100: Sis. Mgr: H.H. Friedman 

DYNA MAGNETIC DEVICES, INC., 200 Frank Rd., 
Hicksville, N.Y., 11802, Tel: 516·681·5100; Sis. Mgr: 
J.F. Parker 

DYNA TECHNOLOGY INC., Sub. Ecological Science 
Corp.,2201 East 7th St, Sioux City, Iowa, 51102, Tel: 
712-252-1821:.Dir. Mktg: D.E. Anderson 

DYNACHEM CORP., 13000 E. Firestone Blvd., Santa Fe 
Springs, Cal., 90607 , 

DYNACOOL MFG. CO., INC., 1 Russell St., Saugerties, 
N.Y., 12477, Tel: 914-246-4902; Sis. Mgr: L. Gould, Jr. 

DYNACOR, Div. Vectrol, Inc., 1010 Westmore Ave., 
Rockville, Md., 20850, Tel: 301-424-6900; Sis. Mgr: R. 
Mitchell 
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DVNAGE, 1331 Blue Hills Ave., Bloomfield, Conn., 
06002, Tel: 203-243-0315, TWX: 71~3; Sis. Mgr: 
Peter J. Klein ••• _ ........ _ ••••• _ •••••••••••••• __ •••••••• Pgs.692-7oo 
Ariz phoenix, Meas. Conslls., Box 11099 

602-264-1279 
Cal Burbank, Tech. Sources, 2104 W. Magnolia 

. 213-849-6864 
Cal Los Altos, Sys. Mktg. Conslts., Box 1376 

415·941-4777 
Conn Bristol, E-P-R, 281 Vera Rd. 203-584-2202 
Fla Orlando, Datarep, Box 5929 . 305-855-8945 
III LaGrange, Bard Assocs., laGrange Ind'i. Pk. 

312-354-0660, 
Ind Indpls., Bard Assocs., 4000 Meadows 

317,-547-3113 
MassConcord, E-P-R, 1113 Lexington Rd. 

617·259-8429 
Mich SI. ,Clair Shores, J. Thorpe; 28915 Harper 

313·779-8363 
Minn Mpls., Bard Assocs., 4640 W. 77th 612-922-8233 
Mo Kansas City, PAC, Box 11584 816-761-3313 
NY Buffalo, R. Milscher, Ellicott Square Bldg. 

716-652-3835 
NY Elmont, Crane & Egert, 146 Meacham Ave. 

516-488-2100 
Ohio Dayton, Midwest Mktg., 137 Lakeview 

513-433-2511 
Pa PaOli, Stitzer Assocs.; 24 State Rd. 215-644-5500 
NC Raleigh, R. Mitscher, Box 10541 919-828-0575 
Tex Dallas, Merit Co., 10030 Monroe SI. 

214-352-8040 
Va Alexandria, W. Brown, 325 First 703-836-1800 
For: ,Can., Toronto, Onl., Advance Tech., Box 307 

416-333-5535 
DYNAIR ELCTRNS. INC., 6360 Federal Blvd., San Diego, 

Calif., 92114, Tel: 714-582-9211, TWX: 910-335-2040; 
Sis. Mgr: D.A. Keller 

DYNALEX, INC., 885 Front St., Burbank, Cal., 91502, Tel: 
213-849-2221 

--- Advertisement ---

DYNALEX is an industry leader in 
advanced data handling and in
strumentation equipment. A complete 
product line of synchro and analog-to
digital converters, multiplexers, con
trollers alid signal conditioning 
amplifiers is manufactured by Dyna
lex. These products complement the 
proven capability in data acquisition 
and control systems fo! commercial; 
industrial and defense ·applications. 

DYNALCO CORP., 4107 N.E. 6th Ave., Ft. Lauderdale, 
Fla., 33308, Tel: 305-563-8461; Sis. Mgr: B. Rogers 

DYNALOY, INC., 7 Great Meadow La., Hanover, N.J., 
07936, Tel: 201-887-9270; Sis: H. Gallop 

DYNAMIC AIR ENGRG., 620 E. Dyer Rd., Santa Ana, Calif., 
92705, Tel: 714,540-1000; Sis. Mgr: H.E. Lever 

DYNAMIC CONTROLS CORP., 8 Nutmeg Rd., S. Windsor, 
Conn., 06074, Tel: 203-289-6807, TWX: 710-425-1994; 
Sis. Mgr: T. Farkas 

DYNAMIC DATA CORP., 1183 Chesapeake Ave., 
Columbus, Ohio, 43212, Tel: 614-488-7073; Pres: V.L. 
Bell 

DYNAMIC GEAR, 4571 NW. 8th Ave., FI. Lauderdale, Fla., 
'33309, Tel: 305-565-9421, TWX: 510-955-9848; Sis. 
Mgr: T.J. Smith 

DVNAMIC INSTR. CORP., OEM Dlv., 115 E. Bethpage 
Rd., Plainview, N.V., 11803, Tel: 516-694-6000, TWX: 
510-224-6482; SIs. Mgr: J.J. Gildea ........ Pgs. 681,1586 
Ariz 'Scottsdale, Runyon, 6825 E. Thomas 

602-947-5711 
Cal Mt. View, Repex, 2015 Latham St. 415-969-9200 
Cal Pasadena, Electro-Mechanical Instrs., 1388 E. 

Walnut St. 213-MU-l:2748 
Conn Bloomfield, Zaslow Sis., 6 Newberry Rd. 

203-242-7781 
Conn Milford. Zaslow SiS., 49 Clark SI. 203-878-1094 
Fla Miami Beach, Geartner Assocs., 350 Lincoln Rd. 

305-531-0200 , 
III Northfield, Adcon Assocs., 466 Central Ave. 

, ,,312-466-6486 
Ind Ft. Wayne, McDonald Sis. Co., Box 2848 

, 219-745-9214 
Mass Lowell, Zaslow SiS., 339 Middlesex St. 

, 617-458-8452 
MassNorthbor, Zaslow SiS., 371 Howard St. 

, , 617-393-8150 
Minn MinneapoliS, JosCo SiS., 4815 W. 77th St.. 

. 612-927-5858 
NJ Pompton Lakes, R. Horne Assocs., 2282 

Hamburg Tpke. 201-835:7400 
NY Hicksville, S. Goodman, 4A,Midiand Ave. 

516-931-7022 
NY Syracuse, Naylor Elec., 1718 Erie BI., E. 

315-GR-2-9183 

Pa GlenSide, C.A. Briggs, 114 Keswick Ave. 
" 215-885-2244 

Tex Dallas, R.F. Kimball, 5531 Dyer St. 214-363-5431 
For: Can., Pointe Claire 730, Cue., Aeromotive Engrg. 

Prods., 147 Hymus Blvd. 1114-695-6413 
For: Can., Toronto, Ont., Aeromotive Engrg. Prods., 

Ltd., 1912 A. Avenue Rd. '416-783-4288 
DYNAMIC PRECISION CONTROLS, 449 E. Main St., 

Hagerstown, Ind., 47346, Tel: 317-489-4431 
DYNAMIC SYS. ,ELCTRNS. CORP., 1310 W. 23rd St., 

Tempe, Ariz., 85281, Tel: 602-967-8644, TWX: 
910-950-1941; Sis. Mgr: M. Mougel 

DYNAMICS INSTR. CO., 583 Monterey Pass Rd., 
, Monterey Pk., Cal., 91754, Tet 213-283-7!73; Mktg. Mgr: 
D.E. Cantrell __ ._ ............. _ .......................... _ .......... Pg. 432 
Ala Hunlsville, ALMEGA, Holiday Off. Ctr. 

205-881-6635 
Ari~ Phoenix, J. Smith, 11032 N. 34th 602-942-3233 
Colo Boulder, J. Smith, Box 3257 303-449-7509 
III Chicago, P. Lind Elct., 5483 N. Northwest Hwy. 

312·774-1246 
Kans Levenworth, McGraw Engrg., 512 McDonald Rd. 

913-651-2929 
Mo Florissant, McGraw Engrg., Box 511 

314-831-0342 
Minn Circle Pines, P. Lind Elct., 10104 Sunset Rd. 

612-786-5770 
NJ Ridgewood, Hansen Assocs., Box 806 

20t-652-7055 
NM Albuquerque, J. Smith, Box 8412 505-255-2111 
NY Huntington Sta., Hansen, 20 ROiling Hills 

212-947-0379 
NY Lyons Falls, A & 0 Devices, Inc., Box 365 

315-337-7321 
NY ROchester, A I 0 Devices, 320 N. Washington 

716-586-8033 
Ohio Cleveland, Instr. Sys., 21877 Euclid 216-486-07,82 
Ohio Dayton, Instr. Sys., 3481 Office Pk. 513-293-8095 
Ore Portland, McLaren-Topp, 5319 S.W. Westgate 

503-297-2248 
WashBelievue, McLaren-Topp, Box 250 206-746-5750 

DYNAMICS RESCH. CORP., 50 Concord St., Wilmington, 
Mass., 01887, Tel: 617-658-6100, TWX: 710-347-0291; 
Sis. Mgr: A.W. Sift 

DYNAPAR CORP., Louis Allis Div., Litton Inds., 1675 
Delany Rd., Gurnee, III., 60031, Tel: 312-662-2666, 
TWX: 910-262-3160; Sis. Mgr: J. Appelgren 

DVNARAD, INC., 1416 Providence Hwy., Norwood, 
Mass., 02062, Tel: 617-762-7930; Sis. ",gr: S. Rubin 

Pg.439 
Ala Huntsville, J.P. Stoddard, Box 1062 205-852-5292 
Cal Placentia, K'Son Corp.; 743 Dunn Way 

714-524-1700 
DC Wash., Harrison Engrg. Slic., Box 5510 

202-363-2697 
FlaOrlando, Physimetrics, 999 Woodcock 

305-841-4959 
Ga Atlanta, Physimetrlcs, 3376 Peachtree 

404-261-8720 
MassNorwood, Dynarad, Inc., 1416 Providence Hwy. 

617-762-7930 
NM Albuquerque, Southwestern Eng'g. & Equip. Co., 

707 First Nat'l Bank Bldg. E. 505-265-6775 
NY Hauppauge, Bamett Assocs., 550 Smithtown 

By-Pass '516-724-0202 
Tex Dallas, Souihwestem Eng'g. & Equip. Co., 6300 

N. Central Expwy. 214-363-6501 
DYNASCAN CORP., 1801 W. Belle Plaine Ave.,'Chlcago, 

111.,60613, Tel: 312-327-7270; Mkt. Mgr: M.E. Bond 
DYNASIL CORP. AMERICA, Box 0, Berlin, N J, 08009, Tel: 

609-767-4600 
DYNASONICS CORp., Box 672, Pipestone, Minn., 56164, 

Tel: 507-825-5441; Sis. Mgr: B. Brual 
DYNATECH CORP., 1225 E. Wakeham, Santa Ana, Cal., 

92702, Tel: 714-547-6559; Sis. Mgr: E.L. Krause 
DYNATRONIC CABLE ENGINEERING CORP., 136 San 

Femando, ' Los Angeles, Cal., 90031, Tel: 
213-225-5611, TWX: 910-321-4155; Sis. Mgr: J.B. 
Miller 

DYNATRONIC CABLE ENGRG., SUb. National Wire & 
Cable, 136 San Fernando Rd., Los Angeles, Cal., 
90031, Tel: 213-225-5611, TWX: 910-321-4155; Sis. 
Mgr: J.B. Miller ' 

DYNISCO DIV., Microdot, Inc., 20 S. West Pk., Westwood, 
Mass., ,02090, Tel: 617-326-8210; Sis. Mgr: R.T. 
Carrara 

DYNOGRAPHIC ELCTRNS. CORP., 57 Bloomingdale Rd., 
Hicksville, N.Y., 11801, Tel: 516-WE-5-6080; Sis. Mgr: 
L. Zimmerman 

DYONICS, INC., 71 Pine St.: Wobum, Mass., 01801, Tel: 
617-935-5900; Sis Coord: A.A. lerublno 

DYTRO CORP., 63 Tee St, Hicksville, N.Y., 11801, Tel: 
516-822-2130; Sis. Mgr: M. Raphael .................. Pg.440 
Ariz Phoenix, Cleveland'Entprs., 1018 E. Indian School 

602-264-1969 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Cal No .. Hollywood, Crown Elctrns., 5651 Lankllrshim 
213-877-3550 

,cal San Mateo, Dayton Assocs., Box 1461 ' 
415-967-9417 

Colo Littleton, Cleveland Entprs., Box 209 
303-771-6242 

MassWaltham, Instr., Control & Meas., 223 Cresent 
617-891-8059 

Mich Detroit, H. Teplitz, 268,47 Grand Rive( 
313-537-9058 

NM Albuquerque, Cleveland Entprs., 2633 Texas N.E. 
, '505-298-7671 

NY Bronx, Bradley, 130 Van Cortlandt Ave., W. 
212-KI-9-85oo 

Ohio Cleveland, Teplitz, 3945 Meadowbrook 

Ohio Dayton, H. Teplitz, 3718 Salem 
Tex Houston, Leeco, 7727 Arrowhead 
Tex Richardson, Leeco, Box 1266 

216-371-2044 
513-277-6531 
713-649-7727 
214-231-7696 

DYTRONICS CO., 4800 Evanswood Dr~Columbus, 
Ohio, 43229, Tel: 614-885-3303; SIs. Mgr: P.A. Ryan 

, . Pg.441 
Ariz Phoenix, Hyer Assocs., 3003 N. Central Ave. 

602-275-7524 
Cal Downey, Wieler, 10842 S. Paramont 

213-861-9223 
Cal Sunnyvale, Wieler, 405 S. Sunnyvale 

, 408-736-6098 
Colo Denver, Hyer, 2335 S. Inca 303-936-4681 
Fla ,Ft. Lauderdale, Beacon Elctrn., ,651 N.E. 45th 

305-564-4298 
Fla Maitland, Beacon Elctrn., 540 S. Maitland 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree Rd., N.E. 

404-351-3654 
III Des Plaines, Marsland Assoc., 1000 Executive ' 

Way 312-775-1309 
Ind Indpls., .Marsland, 3734 Carrollton, 317-924-3568 
MassWaltham, Elctrn. Comps., 611 Trapelo 

, 617-894-6921 
Minn Mpls., Marsland, 231 N. Edgewood 612-545-4481 
Mo St. Louis, Marsland, 100 St. Francois . 

, 314-831-0015 
NJ Englewood, Central, 44 N. Dean 201-568-0808 
NM Albuquerque, Hyer, 6401 Acoma, S.E. 

505-265-5961 
NY, Buffalo, Angus Instr., 961 B Maryvale Dr. 

, , 713-833-4210 
NY New York, J. Plasencia, 521 Fifth Ave. 

212-867-8084 
NY Plainview, Central, 11 Commercial 516-433-0808 
Ohio Medina, McShane, 124 Washington, W. 

216-725-4568 
Pa Paoli, T. Griffin Co., 46 Darby Rd. 215-644-7710 
Tex Dallas, Airep Elctms., 6300 N. Central ExPwY. 

214-363-5291 

E-H RESCH. LABS., INC., DepLA., 51511th St, Oakland, 
Ca~ 94604, Tel: 4,15-834-3030,' EXT.319, TWX: 
910-366-7258; Sis. Mgr: D. Carney ._ ......... Pgs. 442-447 
Ala Huntsville, BCS Assocs., Box 1273 205-881-6220 

. Arii Phoenix, Hytronic Meas., 101 i N. Third 
, 602-253-6104 

Cal Burbank, E-H Resch. L.8bs., 99 E. Magnolia 
, 213-849-6508 

Cal Oakland, E-H Research Labs.,Box 1289, 
, 415-834-3030 

Colo Denver, Hytronic Meas., Inc., 4940 E. 39th 
303-388-4081 

ConnW. Hartford, Instr. Dynamics, 345 N. Main 
203-233-5503 

Fla Orlando, BCS Assocs., 940 N. Fern Creek ' 
, 305-843-1510 

III Chicago, Carter Elctms., 4919 W. 63rd 
312-585-5485 

III Elk Grove Vlg., E-H Research Labs., 700 Nicholas 
312-439-2701 

Md Baltimore, E-H Research Labs., Box 5630 
301-532-7400 

Md Silver ,Spgs., Brimberg, 814 Thayer 
MassWakefield, Instr. DynamiCS, Lakeshore Off. Pk. 

617-245-5100 
Mich DetrOit, WKM Assocs., 1474 E. Outer 

313-892-2500 
Minn Mpls., Carter Elctms., 1025B Evergreen 

612-544-9393 
Mo St. Louis, Carter Elctrns., 400 Brooks 

314-731-2237 
NJ Camden" CEO Elctrns., 2916 Federal 
NJ Union, SBM Assocs., 1519A Stuyvesant 

201-687-8737 , 
NM Albuquerque, Hytronic Meas., 205 ~an Pablo 

505-268-3941 
NY Pleasantville, SBM Assocs., 28 Hobby , 

914-769-1811 
NY RochestElf, SBM'AsSocs., 800 Linden 

. 716-381-8330 
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NC Greensboro, BCS Assocs., Box 6426 
919-273-1918 

Ohio Cleveland, WKM Assocs., 16141 Puritas 
. 216-267-0445 

Ohio Dayton, WKM Assocs., 607.3 Far Hills 
513-434-7500 

Ore Portland, McLaren-Topp, 5319 S.W. Westgate 
503-297-2248 

Pa Pittsburgh, WKM Assocs., 90 Clairton 
412-892-2953 

Tex Dallas, Data Mktg., 10048 Monroe 214-358-4643 
Tex Houston, Data Mktg., 3925C Dacoma 

713-686-9627 
WashBelievue, McLaren-Topp, Box 250 206-746-5750 
Wisc Milwaukee, Carte.r Elctrns., 6400 W. Capitol 

E & M LABS., 5388 Sterling Ctr. Dr., Westlake Village, 
Cal., 91360, Tel: 213-889-1470, TWX: 9111-494-1953; Sis. 
Mgr: J. Cole _._ ............... _ •• _ ............ _ .. _ ........... _ •.• _ •••• Pg. 1557 
Ala Huntsville, Currie Aerospace Assoc., Box 1424 

205-536-5650 
Ariz Phoenix, Jarko Assocs., 2032 N. 27th Ave. 

602-272-2684 
Cal Sunnyvale, Waldman Assocs., 1094 W. Evelyn' 

Ave. 408-245-2500 
Cal Westlake Village, 3 DBM, Inc., 5388 Sterling Ctr. 

Dr. 213-889-2300 
Fla Orlando, Currie Aeorspace Assoc., Box 13229 

305-855-0843 
III Park Ridge, RF Specialists, 118 W. Higgins Rd. 

312-698-2044 
Ind Indianapolis, R.F. Specialists, 6410 Woodwind Dr. 

317-783-7630 
MassLexington, Zieco Inc., 18 Muzzey St . 

617-861-8300 
Minn Minneapolis, R.F. Specialists, 4542 4th St N.E. 

612-560-1222 
NJ Englewood, Central Assocs., Inc., 44 N. Dean St 

201-568-0808 
NJ Merchantsvllle, MegargelfHimmelstein Assoc., 

6705 Park Ave. 609:662-3081 
NY No. Syracuse, Naco Elctrns.,S. Bay Rd. 

315-699-2651 
NY Plainview, Central Assocs., Inc., 11 Commercial 

St 516-433-0808 
NY Schenectady, Naco Elctrns., 1032 Merlin Dr. 

518-785-3750 
N\.' Ut::-:::, r-J:tco =Ictrn~. Cerp., 2631 ErlC~wood Ad. 

315-732-1801 
NC Winston-Salem, Currie Aerospace Assoc., Box 

10329 . 919-725-1927 
Tex Dallas, Sterling Elctrns. Corp., 111"1 N. Central 

Ewy. 214-369-3481 
Va Alexandria, Vanguard Engrg. Sis., 2110 Wilkinson 

PI. ' 703-768-1660 
WashSeattle, Datacom Assoc., 2207 Fairview E. 

. 206-329-2989 
E-T-A PRODS. CO. AMERICA, 6284 N. Cicero Ave., 

Chicago, III., 60646, Tel: 312-545-1-553; Sis. Mgr: E. 
Roger 

E-TRONICS,5901 Noble Ave., Van Nuys, Cal., 91401, Tel: 
213-787-5581,1WX: 910-495-1759; Sis. Mgr: F. Black 

EV fGAME,INC., 80 Commercial St:, Freeport, N.Y .• 11520, 
Tel: 516-378-0440; Sis. Mgr: I. Seaman 

E-Z HOOK, TEST PRODS., Div_ of Tektest, 'Inc., Box 
1405, Arcadia, Cal_, 91006, Tel: 213-285-6154, TWX: 
9111-582-1614; Sis. Mgr: C. Haskin ........ Pgs. 2621-2623 
For:, Can., Downsview, Ont, L. Rnkler, 25 Toro Rd. 

'416-630-9103 
E-Z WAY PRODS., INC., Box 17196, Tampa, Fla., 33612, 

Tel:. 813-971-1961; Sis. Mgr: J. Schiffer 
EAGLE, ELEC. MFG. CO., 23-10 Bridge Plaza,S., L. I. C., 

N.Y., 11101, Tel: 212-ST-4-9200; Sis. Dir: J. Ludwig 
EAGLE MAGNETIC CO., Box 24283, Indianapolis, Ind., 

46224, Tel: 317-297-1030; Sis. Mgr: J.L. Coddington 
EAGLE-PICHER INOS., INC., Electronics Div., "c" & Porter 

Sts., Joplin, Mo., 64801, Tel: 417-623-8000, TWX: 
910-774-4508; Mgr. Conts: J.A. Black 

EAGLE-5IGNAL DIV., E.W. BliSS' Co., 736 Federal St., 
Davenport, Iowa, 52803, Tel: 319-326-8111, TWX: 
9111-525-1213; Mktg. Mg;, P.R. Anderson 

Pgs. 1317,1693 
(Timer-Counter Prods. Reps.) 
Ala Birmingham, McConnell Sis. & Engr. Co., Box 

5825" . .' 205-871-3501 
Ariz Scottsdale, J.T. Aldrich Co., Box 1299 

602-945-8598 
Cal Burlingame, Campbell & George Co., 840 Mahler 

415-697-2965 
Cal Los Angeles, Hundley, 3282 Fletcher Dr. 

213-255-7111 
Colo Denver, D.E. Bond, 5505 E. Evans Ave. 

303-756-1234 
Fla Ft Lauderdale, Ward Engrg., 1718 N.E. 28 

305-564-4883 

Fla Jacksonville, Ward Engrg., 2727 Phyllis 
904-388-7656 

Fla Orlando, Ward Engrg., 7040 Lake Ellenor 
305-851-0725 

Ga Atlanta, B. Fancher, 4226 Pleasantdale 
404-448-7078 

III Chicago, Kelburn Engrg. Co., 6545 N. Olmsted 
Ave. 312-775-5722 

III Moline, J. Otis & Assocs., 4520 River Dr. 
309-762-3276 

Ind Indianapolis, Kelburn Engrg, Box 40251 
317-846-5574 

La Baton Rouge, Thompson Equip., Airbase Ave. 
504-355-6663 

La New Orleans, Thompson Equip. Co., 4020 Thalia' 
St 504-822-1336 

Md Baltimore, H.M. Wood, 2117 Eastern Ave. 
301-276-1505 

MassNorwood, Gibson Engrg., 90 Broadway 
617-769-3600 

Mich Detroit, R.D. Ernest, 12818 Puritan 313-861-7311 
Mich Grand Rapids, Mackinaw Engrg. Co., 4071 Lake 

Michigan Dr. 616-453-6361 
Minn Mpls., Hallock Co., 5316 Excelsior Blvd. 

612'920-6100 
MQ Kansas City, Conrow Co., 3300 Wyoming St, 

816-531-6065 
Mo St LouiS, R. Greene, 1830 S. Hanley Rd. 

314-644-2666 
Neb Omaha, J. Otis, 8990 W. Dodge 402-397-2189 
NJ Hackensack, C. Ribble, 31 di Carolis Ct 

201-342-2602 
NY Buffalo, Munhall Co., 14 Lafayette Sq. 

716-856-1212 
NC Charlotte, B. Fancher; Box 1503 704-376-1753 
Ohio Cleveland, J.L. Finnicum & Assoc., 1495 Warren 

Rd. 216-226-7076 
Ohio Dayton, Thal-Mor, 3232 Encrete La. 513-298-9939 
Okla Okla City, C.B. Anderson Elec., Box 761 

405-751-2771 
Okla Tulsa, C.B. ,Anderson Elec., 6708 E. 13 St , 

918-836-4661 
Ore Portland, Branom Instr., 6019 N.E. Union 

503-285-9861 
Pa Havertown, W.F. Keegan, 614 Darby Rd. 

215-528-6640 
Pa Monroeville, H.A. Deevers, 409 Beatty Rd. 

. 4i~·aTi-·/t:I(ju 
Tex Addison, L. Elliot Co., 701 N. Dooley Rd. . 

214-239-8533 
Tex Missouri City, L. Elliot Co., Box 428 713-4~9-1571 
Utah Salt Lake City, CW. Silver, 550 W. 7th St, S. 

801-355-5377 
WashSeattle, Branom Instr., 2137 Second Ave. 

206-622-7320 
WVa Charleston, Skaff Engrg. Co~, 3418 Staunton Ave., 

S.E. 304-342-0131 
Wisc New Berlin, Kelburn Eng'rg. Co., 13330 W. Sunny 

View Dr. 414-786-5630 
EXP: N.Y., Melville, Rocke Inl'l., 80 Marcus Dr. 

516-694-7800 

EAI, See Electronic Assocs. 
EALING CORP., 2225 Massachusetts Ave., Cambridge, 

Mass., 02140, Tel: 617-491-5870; Adv. Mgr: James T. 
Gillett 

EASTCRAFT CORP., Box 876, Melbourne, Fla., 32901, 
Tel: 305-723-3058; Sis. Mgr: N.P. Dodd 

EASTERN AIR DEVICES, INC., 385 Central Ave., Dover, 
N.H_, 03820, Tel: 603-742-3330, TWX: 5111-297-4454; Sis. 
Mgr: A.P. Harris .. _ .•••••.•. _._ ......... _ ........ _ ••••• _Pgs. 1588,1589 
Cal. L.A., Winters & Co., 11766 W. Pico 213-879-9045 
Cal Los Altos,·Servo-Data, 1485 Cedar 415-964-1325 
Fla Winter Pk., HawkinS-Hutto, 501 Park 

305-647-7407 
III Chicago, Croyden Elctrns., Inc., 1915 N. Harlem 

312-237-4343 
Ind FL Wayne, Croyden Elctrns., 618 E. State 

219-484-9622 
Md Baltimore, Compo Sis., Inc., 7 Church La. 

301-484-3647 
MassWaltham, Selmark Assocs., 181 West 

617-899-8110 
Minn St. Paul, Ragon, 1136 W. Larpenteur 

612-488-0201 
NY NY, Haber-Ramp, 2315 Broadway 212-799-4040 
NY No. Syracuse, L. D. Allen, Inc., Box 205 

315-458-7470 
NY Rochester, H. Johnson, 111 Mt. Hope 

716-232-2688 
Ohio CinCinnati, Croyden Elctrns., 4201 Victory 

513-751-1313 
Ohio Cleveland, G.T. Wright., Box 2950 216-331-8656 

.Pa Pittsburgh, H. Johnson, Box 13127 412-923-2877 
Tex Dallas, Blair Engrg., 10034 Monroe 214-FL-2-2556 

'E-H - ECT 
EASTERN CHEM. CORP., 3rd & Greenwich Sts., Reading, I 

Pa., 19601, Tel: 215-376-7326; Sis. Mgr: LW. McCord 
EASTERN CO., 19 Readington Rd., North Branch, N,J., 

08876, Tel: 201-722-6671; Sis. Mgr: H. Buser 
EASTERN DELTA CORP., 29-09 S. Broadway, Fair Lawn, 

N.J., 07410, Tel: 201-797-4200; Sis. Mgr: F. Steele 
EASTERN INOS. DIV., LFE Corp., 100 Skiff St.,Hamden, 

Conn., 06514, Tel: 203-248-3841; sis. Mgr: J.F. Duffy 
EASTERN MARKING MACH. CORP., 30 Alabama Ave., 

Island Pk., N.Y., 11558, Tel: 516-889-9090; Sis. Mgr: L. 
Sherman 

EASTERN SPECIALTY CO., 3619N. Eight .St., 
Philadelphia, Pa., 19140, Tel: 215-BA-8-0500; Sis. Mgr: 
E.P. Cornely . 

EASTMAN CHEM. PRODS., Sub. Eastman Kodak Co., 
Kingsport, Tenn .. 37662, Tel: ,615-247-0411, 1WX: 
810-574-5174 R.C. Dubberly 

EASTRON CORP., 25 Locust St., Haverhill, Mass., 01830, 
Tel: 617-373-3824; Sis. Mgr: W.E. Slusher 

EBERLINE INSTR. CORP., Instr. Div., Box 2108 - Airport 
Rd., Santa Fe, N.M., 87501, Tel: 505-982-1881, TWX:' 
910-985.-0678; Sis. Mgr: R.A. Gray 

E.B.L. CO, 78 Tolland St., R., East Hartford, Conn., 06108, 
Tel: 203-289-5428 ' 

EBY, HUGH H~ CO., Dlv. REDM Corp., 4701 Germantown 
Ave., Phila" Pa., 19144, Tel: '215-DA-4-7000,. TWX: 
710-670-0452; Dir_ Adm: W.A. Telmosse _ ..•..•• Pg. 2620 
Ariz Tucson, Hamilton Reps., 9800 N. Oracle ' 

602-326-6461 
Cal Hollywood, Westaironics,' Inc., 1800 N. Hollywood 

Ave. 213-466-6201 
Cal San Leandro, Wm: Parks Assocs., 15102 Chapel 

Ct. 415-357-4240 
Colo N. Glenn, Hamilton Reps., 10465 Melody 

303-466-6061 
Fla Palm Beh. Gdns." J. F. Griffin,' 3902 Burns 

305-848-4611 
Ga Atlanta, J. E. Joyner,Box 10678 404-758-7496 
III Morton Grove, E. Flaxman, 9202 Waukegan 

312-965-3988 
Md Towson, J-H Electrn. Sis. Co., Box 6844 ' 

301-825-4440 
MassNatick, G. Rosen, 563 Worcester Rd. 

G17-G55-:~?11 

Minn Hopkins, G'rayden & Flemmer, Hamilton Rd. 
612-941-1120 

NY Jamaica, S-J SiS., 148-05 Archer Ave. . 
212-2.9"j -3232 

NY Syracuse, Nycom, Inc:, 2002 Teall Ave. 
315-437-8343 

Ohio Cleveland, Components, 7461 ,N. Linden 
216-842-2737 

Pa Dresher, PrecisiOn Elctrns., Limekiln Pke 
215-646-8383 

Tex Dallas, Roberts Sis., 9704 Lanward 214-348-4283 
EBY S~S. CO., 148-05 Archer Ave., Jamaica, N.v., 11435, 

. Tel: 212-AX-1-3232, TWX: 212-479-4634; Sis. Mgr: B. 
Braun 

ECHO SCIENCE CORP., 2555 Charleston Rd., Mountain 
, View, Cal., 94040, Tel: 415-961-7145 

ECHO SCIENCE ·CORP., 171 N. Santa Anita Ave., 
Pasadena, Cal., 91107, Tel: 213-449-8707, 1WX: 
9111-588-3287; Sis. Mgr: B.E. Dody 

ECKEL INDS., INC., 155 Fawcett St., Cambridge, Mass., 
02138, Tel: 617-491-3221; Sis. Mgr: A. Eckel 

ECONOMY FUSE DIV., Federal Pacific Elec. Co., 2070 
Maple St., Des Plaines, iii., 60016, Tel: 312-299-2211; 
Sis. Mgr: R.A. Pasco 

E.C.P. CORP., 4726 Superior Ave., Cleveland, Ohio, 
44103, Tel: 216-391-0444; Sis. Mgr: B.E. Deahl 

ECTRON CORP., 8133 Engineer Rd., San Diego, Cal., 
9211" Tel: 714-278-0600; Sis. Mgr: J.W. JaQuay:. 

Pg_ 1283 
Ariz Phoenix, Aztec' Enter., 15 N. 40th PI. 

602-267-8103 
Cal Los,Angeles, S9i. Devices, 8621 Bellanca Ave. 

213-641-4800 
Cal Min. View, Sci. Devices, 655 W. Evelyn 

415-964-4230 
.Colo Littleton, Aztec Enter., 1449 W. Littleton Blvd. 

303-798-4573 
Conn Hamden, Applied Meas., 2531 Whitney 

, 203-288-5288 
Fla Orlando, FM Assocs., 4018 Mortier 305-851-4710 
III Des Plaines, Marsland, 1000 Executive Way 

312-775-1309 
Ind Indpls.; Marsland, 3734 Carrollton 317-924-3568 
MassActon, Applied Meas., 86 Hayward 617-646-7250 
Mich Royal Oak, Satullo, 4514 N. Woodward. 

313-549-3910 
Minn Mpls., Marsland, 231 N. Edgewood 612-545-4481 
Mo Florissant, Marsland, 100 St. Francis 

314-831-0015 
NJ East Orange, Friedman, ·110 Halsted 

201-673-2500 
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NM Albuquerque. Aztec Entprs .• 829 Penn .• NE 
505-255-2440 

NY Cortland. RJC Assocs .• 26'Morningside' 
607-753-3909 

NC Greensboro. FM Assoes .• 904 Montrose 
919-294-2754 

Ohio Cleveland. Satullo.I6801 Euclid • 216-486-2800 
Ohio Dayton. Satullo. 2801Filr Hills 513-293-7061 
Pa King of Prussia. Letronix; 251 W. DeKaib 

215-265-1020 
Tex Richardson. A. Barnes. 740 S. Sherman 

214-235-4541 
Va Springfield. Dyna Rep .• 5265 Port Royal 

703-321-8630 
WashSeattle. Arva. 1320 Prospect 206-622'0177 
For: Can .• Scarborough. Ont:o J.OeGroot. Box 241 

416-264-2991 
EDAL INDS.; INC.; 4 Short Beach Rd .• E. Haven. Conn .• 

06512. Tel: 203-467-2591; Sis. Mgr: R. Cowles 
EDC DATA COMPS. CORP .• Box 279. Massapequa. N;Y .• 

11758. Tel: 516-798'5656; Sis. Mgr: R. Winston 
EDC (ELECTRO DEV.l. Box 100. Lynnwood. Wash .• 

98036. Tel: 203-743-1313. TWX: 910-449-2855; Sis. 
Mgr: O.W. Sailer 

EDCRAFT INDS., INC .• 620 COmmerce Rd .• Linden. N.J .• 
07036. Tel: 201-925-7760; Sis. Mgr: L.J. Edwards 

EDER INSTRUMENT CO .• INC .• 2293 N. Clyboum Ave .• 
Chicago.lIl.. 60614; Tel: 312-327-2131 

E.D.I. INC .• Box 66. Cairo. III.. 62914. Tel: 618-734-1694; 
. Sis. Mgr: G. Huckleberry 

-' -,-- Advertisement ---

E.D.I. Inc manufactures prototype 
printed circuits for commercial & in
dustrial applications, offering same 
day service on smail orders. A special 
order form, available upon request, has 
been prepared with a simplified for
mula for determining prices without 
requesting quotes. 

EDISON ELCTRNS. DIV .• McGraw-Edison (Daven/Meas. 
Prods. I. Dept. EEM 71; Manchester. N.H .• 03103. Tel: 
603-669-0940. TWX: 710-220-1747; V.P.. Mktg: 
George McCarthy , 

EDISON. THOMAS A. INSTR. DIV .• McGraw Edison Co .• 
36 Lakeside Ave .• W. Orange.' N.J.. 07051. Tel: 

, 201-736-1000. TWX: 201-736-2940; Sis. Mgr: R.R. 
Schramm 

E'DISON. T.A .• INSTR. DIV .• McGraw Edison Co., Box 8364. 
Ft. Lauderdale. Fla .• 33310. Tel: 305-565-3311. TWX: 
510-955-9859; Mktg Mgr: G.M. Kling 

EDITORS & 'ENGRS .• Box 68003, New Augusta. Ind., 
46268, Tel: 317-291-3100; V.P-Sls: T.V. Surber 

EDKO ELCTRNS .• INC .• 397 Bedford Ave .• Brooklyn. N.Y .• 
'11211. Tel: 212-EV-4-2746; Pres: M.R. Coe 

EDMONT-WILSON. 3157 Walnut St. Coshocton, Ohio. 
43812. Tel: 614-622-4311; Sis. Mgr: R.M. Thomas 

EDMUND SCIENTIFIC CO .• 555 Edseorp Bldg .• Barrington. 
N.J .• 08007. Tel: 609-547-3488; Pres: N.W. Edmund 

EDNALITE CORP., OCVI Instr. Div., 200 N. Wilter St.. 
Peekskill. N.Y .• 10566. Tel: 914-7,37-4100, ' 

EDO WESTERN CORP., 2645 S. 2nd W., Salt Lake City. 
Utah. 84115. Tel: 801-486-7481; Sis. Mgr: J.W. Harfard 

EDSYN, INC~, 15954 Armin1a St., Van Nuys, Cal., 91406, 
Tel: 213-989-2324 Ext. 33; Sis. Mgr. N_ Nor:vell 

pg. 2938 
EDWARDS CO. INC .• 90 Connecticut Ave .• Norwalk. 

Conn.. 06856. Tel: 203-838-8441; Sis. Mgr: F.F. 
Keating , 

EDWARDS HIGH VACUUM, 430 S. Service Rd., W., 
Oakville, Ont:, Can .. Tel: 416-845-3437; Sis. Mgr: F.R. 
Bames ' , ' 

EDWARDS HIGH VACUUM, 3279 Grand Is. Blvd., Grand 
Island, N.Y., 14072, Tel: 716-773-7552, TWX: 
710-260-1350; V.P: W.E. Henneman 

EEMCO ,DIY., Datron Sys., 4585 Electronics Pl., Los 
Angeles, Cal., 90039, Tel: 213-247-7060, TWX: 
910-497-2269; Sis. Mgr. G, Hasencamp 

Pgs. 1590,1591 
,Cal Palo Alto, Mauldin 'Co., 437 CaIH. 415-326-5291 
Conn Hamden, Northeast Eng., 3013 Dixwell 
Fla Orlando, Dost Assoc., Box 17057 305-295-4440 
Fla Orlando, Bohman, 6990 Lake 'Ellinor 

305-851-3630 
Ga Atlanta, Brown Assoc., 1771 Tully 
III Park Ridge, R.F. Specialists,118 W. Higgins 

312-698-2044 
Ind Indpls.,'R.F. Specialists, 6410 Woodwind 

317-783-7630 
Md Baltimore; R. Wilkinson, 707 Stevenson 

301-DR-7-7800 
MassDanvers, Northeast Eng., 5 Elm 617-774-3010 
MassSo. Natick, Wm. Beaver, 41 Indian Ridge 

617-655-1529 

MiCh Southfield, G & H Sis .• 24001 Southfield ' 
, ~ , 313-358-1910 

Minn Mpls .• Nelson & Son, 4005 W. 65th St. 
\ 612-920-3414 

Md St LouiS, D.O. Eng., Box 12821 314-432-3728 
NY Manhasset, Northeast Eng., 124 Trumbell 
Ohio, Cleveland, G & H SiS., 9701 Brookpark 

216-661-7229 
Ohio Columbus, G & H Sis .• Box 27280 614-231-4433 
Pa GlenSide, R. Wilkinson, Box 215 215-HA-4-8400 
Tex Bellaire, E. Aymond,. Box 1064 713-467-5356 
Tex 'Dallas, E. Aymond, 4300 N. Central Expwy. 

- '214-826-7620 
Va Falls Church, R. Wilkinson, Box 218 

703-JE-2-6076 
WashKirkland, R. Chase, Box 548 206-454-2514 

E.F.E. LABS .• INC., Horsham Valley Ind'l. Ctr., Horsham. 
Pa., 19044. Tel: 215-0S:2-2400; Sis. Mgr: R. Laub 

EG & G, INC., 35 Congress St., Salem, Mass.; 01970, Tel: 
617-745'3200, TWX: 710-347-6741; Sis. Mgr: S. 
Rubinovitz 

EG&G, INC., Electro-OptiCS Div., 35 Congress St.. Salent, 
Mass., 01790, Tel: 617-745-3200, TWX: 617-321-0170; 
Sis. Mgr: S.,Rubinovitz 

EHRENREICH PHOTO-OPTICAL INDUSTRIES INC., 
Instrument.oiv., 623 Stewart Ave., Garden City, N.Y., 
11530, Tel: 516-248-5200; Sis. Mgr: I.H. Feldman 

E.I. DUPONT DENEMOURS & CO., 1007 Market St., 
Wilmington, Del., 19898, Tel: 302-PR-4-2421, 

EICO ELECTRONIC INSTRUMENT CO., INC., ,283 Malta 
SI., Brooklyn, N. Y., 11207, Tel: 212-949-1100; Sis. Mgr: 
P .A. Portnoy' . 

EIMAC, Div. Varian Assoes .• 301, Industrial Way, San 
Carlos, Calif., 94070. Tel: 415-592-1221, TWX: 
910-376-4893; Mktg. Mgr: J.R. Quinn 

EIP, INC_, 2353 De La Cruz Blvd., Santa Clara,' Cal., 
95052, Tet 408-244-7975; SIs. Mgr: B. Hilliard 

fig. 448 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton 

205-534-9771 
Ariz Phoenix, Williams Assocs., 2250 N. 16th 

602-254-6085 
Cal Los Altos; J. Stone, 339 S. San Antonio Rd. 

415-948-4563 
,Cal Van Nuys, C. Swift, 15236 Burbank Blvd. 

• 2) 3-989-1133 
Conn Hamden, Instr. Conslts., 2381 Whitney Ave. 

203-248-4174 
Colo Denver, Williams Assoes., 4971 Jackson 

303-388-4391 
Fla Orlando. Gentry Assoes." 550 N. Bumby 

, 305-841-7740 
III Chicago, Bemdt Asso., 6200 N. Hiawatha " 

312-283-0713 
Kans Leawood, Poly-Onics, 4434 W. 90th Terr. 

913-648-4173 
Md KenSington, Elctrn. M,ktg" 11501 Huff Ct. 

-301-881-5300 
MassWaban, Instr. Conslls., 81 Wyman SI. ' 

, 617-969-9881 
Mich DetrOit, WKM Assocs., 1474 E. Outer Dr. 

313-892-2500 
Mo Hazelwood, Poly-Onies. 47 Village Sq. 

314-837-0597 
NJ Westfield. Gray & Reed. 626 Hillcrest 

, 201-233-6116 
NM Albuquerque, Williams -Assoes., 420 Washington 

St, S.E. 505-255-1638 
NY Huntington Sta" Gray & Reed, 9 Dunford 

516-271-6677 
NY Depew, Labtronics, ,5800 Transit Rd. , 

, 716-885-4111 
NY Endicott, Labtronies; 306 Mersereau Ave. 

, 607-748-0509 
NY Jonesville, Labtronics, 3 Eastwood La. 

518'372-6649 
, NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Burlington, Gentry Assocs., 116E O'Neal 

919-227-2581 
Ohio Cleveland, WKM Assocs., 16141 Puritas Ave. 

216-267-0445 
Ohio Dayton, WKM Assoes., 6073 Far Hills Ave. 

513-434-7500 
Pit King of Prussia, Elctrn. Mktg., 210 Goddard 

215-265-1600 
Pa Pittsburgh, WKM Assocs .• 90 Clairton Blvd. 

412-892-2953 
Tex Dallas, Texas Avionies, 4515 Prentice 

214-368-3566 
WashSeattle, Paratech. Box 5427 206-784-6447 
EXP: N.Y., N.Y., A. Auriema, 120 Liberty St. 

212-349-8220 
EL-RAD MFG. CO:, 4300 N. California, Chicago, III., 60618, 

Tel: 312-478-7300; Sis. Mgr: J.T. Clark 

See Page 3073 To Get Your Copy of the Radio-Electronlc Master 

ELASCO-EASTERN, INC., 5 Northwood Rd., Bloomfield. 
Conn., 06002. Tel: 203-242-0708; Sis. Mgr: H. Corson 

ELASTIC STOP NUT DIV., Amerace Esna Corp .• 2330 
Vauxhall Rd., Union, N.J., 07083, Tel: 201-686-6000, 
TWX: 710-985-4677; Sis. Mgr: W.H: Riley, 

ELCO, Maryland Rd. & CC)mputer,Ave., Willow Grove, 
Pa., 19090, Tel: 215-659-7000, TWX: 5100665-5573; Sis. 
Mgr. C. Shrader ... _. __ .. __ ...... _ ........ _ ... _ ......... Pgs. 2624,2625 
Ariz Phoenix, J. Berman, 2101 W. Shangri La 

602-944-3361 
Cal EI Segundo, Elco Pacific, 2200 Park PI., 

213-675-3311 
Cal Inglewood, J. Berman. 8295 S_ LaCienega 

213-678-1281 
Cal Oakland. F. Moulthrop. 1530 E. 12th 

. 415-AN-I-7676 
Cal San Diego. J. Berman; Box 10197 714-583-6457 
Colo Denver. Camel Elctrns., 5303 E. Evans Ave. 

303-757-6191 
Fla Eau Gallie, J. J: Smith, Box 1506 305-254-4206 
Fla Miami, j,J. Smith & Assocs., Box 573 

305-374-6'l84 
Gil Atlanta, Beacon Elctrns., 228,5 Peachtree 

404-351-3654 
III Chicago" D. Dolin, 3525 W. Peterson 

312-588-3738 
Md Silver Spg., Mechtronies, 11700 Old Columbis 

Pike 301-622-2420 
MassWaltham, Elco, 181 West SI. 617-899-6510 
Mich, Lathrup Vlg., Sheridan Assocs., Box 128 , 

313-358-3333 
Minn St. Paul, Cahil, 3000 Hudson, 612-739-8445 
Mil Kansas City, R. Farris; 1715 Baltimore , 

816-HA-I-1751 
NY Fayetteville, M. Andrews, 319 Mott 315-637-3144 
NY Jericho, Electro Rep .• 366 N. Broadway 

516-938-0540 
Ohio Cincinnati, Baehr-Greenleaf, 9505 Montgomery 

513-891-3826 
Ohio Cleveland, Baehr-Greenleaf, 14700 Detroit 

216-AC-I-9030 
Ohio Upper Arlington, Baehr-Greenleaf, Box 5722 ' 

614-486-4046 
Ohio Xenia, Baehr-Greenleaf, 3350 Maplewood 

, 513-426-5485 
Okla Tulsa, H. Daly, 5836 S. 70th, E. 918-627-4159 
Ore Portland, Almac/Stroum, Box 25444 

503-292-3534 
Pa Abington, Hilliard Assocs., Box 1.86 215-884-6100 
Pa Huntingdon, Elco Huntingdon Corp., Huntingdon 

Ind'l. Pk. 814-643-0700 
Pa' Pittsburgh, Lowry-Dietrich. 90 Clairton 

, ' 412-892-2992 
Tex Dallas, Aid Elctrns .• 8383 Stemmons Frwy. ' 

214-638-8015 
WashSeattle, Almac/Stroum, 5811 Sixth, S. ' 

206-763-2300 

ELCO HUNTINGDON CORP., Huntingdon Ind'i. Pk., 
Huntingdon, PL, 16652, Tel: 814-643-0700, TWX: 
510-691-3117 _ ... _ ...... __ ... _ .. _ .... _ ... _._ ................ Pgs. 2624,2625 

ELCO PACIFIC, 2~00 park Pl., EI Segundo, Cal., 90245, 
Tel: 213-675-3311, TWX: 910-325-6602 

Pgs. 2624,2625 
ELCO IN OS" 1140 Samuelson Rd., Rockford, III .• 61101, 

.Tel: 815-397-5151, TWX: 910-631-3420; V.P. Sis: J. 
Rathke , 

ELCOM SYS., 151-24 W. Industry Ct., Deer Pk., N.Y., 
11729, Tel: 516-667-5800; Sis. Mgr: K. Leuenroth, Jr. 

ELCOR PRODS. WELEX ELCTRN5., Haillburtofl', Co_, 
2431 Linden La., Sliver Spring, Md., 20910, Tel: 
301-589-6614; SIs. Mgr: M_R_ Evans :_._ .......... _._.Pg.701 
Cal Buena Park, Box 5187 '. 714-821-6600 
MassManctiester, Applied Technology, 7 Vine 

. 617 -CA-7 -2700 
NJ Hillsdale,B. Cameron Assoc., 3 Elaine CI. 

, " 201 '664'2525 
NM Albuquerque, Elctrn.' Entrprs., 1900Wash., NE 

, 505-256-1585 
NM Las Cruces. Elctrn. 'Enierprises, Box 116 

505-524-0126 
Ohio Cleveland, Electro SiS., 335 E. 200th 

216-486-1,140 
Ohio Dayton, Electro SiS., Box 3122 51,3-426-5.551 
PaKing of Prussia, Letronix, 251 W. DeKalb 

, 215-265-1020 
Pa Pittsburgh, Electro Sis., 201 Penn Ctr. 

412-371-9449 
Va Falls Church, Jay Co., ,2914 Annandale 

, 703-534-7800 
EXP: N.Y., N.Y., Henley & Co., 202 E: 44th SI. ' 

, 212-YU-6-5544 
For: Can., Onl., Onl., York Inslrs., 1262 Don Mills 

445-1255 

ELDEMA DIY., See Genisco Technology Corp. 
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MA~UFACTURERS & SALES OFFICES DIRECTORY ELD - ELE 
ELDEN MFG. CORP., 2712 N. Elston Ave.,'Chicago, III., 

60647, Tel: 312-276-2192 

ELDORADO ELECTRODATA, 601 Chalomar Rd., 
Concord, Cal., 94520, Tel: 415-686-4200, TWX: 
910-481-9476; Sis. Mgr: R.P. Swift ...................... Pg. 449 
Ala Huntsville, E. Holmes, 4862 Govemors 

20~-837 -6900 
Aiiz Phoenix, Aztec Entprs., 15 N. 40th 602-267-8103 
Cal Cupertino, T. Louis Snitzer Co., 10320 Saratoga 

Sunnyvale Rd. 408-257 -8333 
Cal Del Mar, Snitzer, 1.t50 Camino Del Mar 

714'454-2191 
Cal Los Angeles, Snitzer, 9005 Exposition 

213-836-6170 
Colo Littteion, Aztec Entprs., 1449 W. Littleton 

303'798-4573 
ConnW. Hartlord, Instr. Dynamics, 345 N. Main 

203·233-5503 
'Fla Orlando, E. Holmes, 316-1/2 S. Bumby 

305-241,2128 
Ga Chamblee, E. Holmes, 4185 Clairmont 

404-451-6161 
Iii Chicago, Carter Elctrns., 4919. W. 63rd . 

• 312-585-5485 
Ind •. Indpls., Carter Elctrns., 6333 Hollister 

317-293-0696 
Kans Leawood, Leemark Engrs., Box 6175 

913-NI-8-0124 
Md Silver Spring, R. Davies, 10 Old Post 011. 

301-587-3910 
. MassWakelield,lnstr. Dynamics, Lakeside Off. Pk. 

617-245-5100 
Mich Farmington, Anderson Elctrns., 30785 Grand River 

313-476-9161 
Minn Mpls., Carter Elctrns., 1025B Evergreen. 

612-544-9393 
Mo Hazelwood, Carter Elctrns., 400 Brookes 

314-731-2237 . 
'NJ Fairfield, KLS Assocs., 387 Passaic 201-227-2900 
NJ Union, SBM Assocs., 1519 Stuyvesant 

201-687-8737 
NM . Albuquerque, Aztec Entprs., 829 Penn. Ave., N.E. 

505-255-2440 
.NY NY, KLS Assocs. 212-233-4849 
NY N. Syracuse, NACO Elctrn.s., Box 248 

.. 315-699-2651 
Ohio Cleveland, Instrumentation Sys.·lnc:, 21877 Euclid 

Ave; 216-486-0782 
Ohio Dayton, Instrumentation Sys .. 3481 Office Pk. 

513-293-8095 
Pa Phila., Megargel Himmelstein 215-925-7948 
Tex Austin, Crockett Engrg., 1900 Pecos . 

512-476-6801 
Tex Dallas, Crockett Engrg., 1115 Brookhollow. 

214-ME-7-6120 
Va Virginia Bch., E.G. Holmes, 928 Gen'l. Beauregard 

703-340-6556 
WashBelievue, Brennan, 208 Carlson Bldg. 

206-GL-4-9332 
Wisc Mllwaukee, Carter Elctrns., 6400 W. Capitol Dr. 

414-464-5555 
ELDRE COMPS., INC., 1239 'University Ave., Rochester, 

N.Y., 14607, Tel: 716-244-2570, TWX: 716-235'4253; 
Sis; Mgr: J.A. Erdle 

ELEC-TROL, INC.,26477 N.,Golden Valley Rd., Saugus, 
Cal., 91350, Tel: 805-252-8330, TWX: 910-336-1556; 
Sis. Mg'r: K.E. Doriot " 

ELECPAC INC., 15 E. Main St., Cary, III., 60013, Tel: 
3,12-639-2307; Sis. Mgr: E. Skwarlo 

ELECTRA/MIDLAND CORP., Box 760, Mineral Wells, 
Tex., 76067, Tel: 817-325-7871, TWX: 910-890-5855; 
Sis. Mgr: W.R. Ayers 

(Refer to Electra/Midland Gorp., Midland Div., for sales 
, office information.) 
ELECTRA/MIDLAND CORP., Cermetril( Div., 3347 Ind'l. 

Ct., San Diego, Cal., 92121, Tel: 714-453-0353; Sis. 
Mgr: J.M. Bratt 

(Refer to Electra/Midland Corp., Sis. Div., 3347 Ind'l. 
Ct., San Diego, 'Cal., 92121, 714-453-0338, for sales 
offices information.) 

ELECTRAC, INC., 1614 Orangethrope Way, Anaheim, 
Calif., 92801, Tel: 714-879-6021; Sis. Mgr:,L. Katz, 

ELECTRAID, INC., Box 53, Cambridge, Mass_, 02141, Tel: 
617-BR-2-4288; Gen'l. Mgr: A.R. Lewis 

ELECTREY, SA, Apartado 1393, Monterrey, Mexico, iel: 
9183-75-1222; Sis. Mgr: J. Diaz 

See Page 957 for TRADE NAME DIRECTORY 

Advertisement --
We manufacture a complete line of 
small, precision fuses and circuit 
breakers for electronic and automotive 
applications: over 300 different types 
including all regular sizes and fusion 
characteristics., Our special, patented 
SERIES 02 FUSE gives a TWO
SECOND-MINIMUM TIME 
DELAY at the same price and size of 
a 3AG fuse, available in a\l standard 
current ratings. Ideal for protection of 
consumer or professional power sup
plies. 

ELECTRI-CORD MFG. CO., INC., 312 E. Main St., 
Westfield, Pa., 16950, Tel: 814-367-2265; Sis. Mgr: C. 
Wexler 

ELECTRIC INDICATOR CO., INC., 195 Danbury Rd., 
Wilton, Conn., 06897, Tel: 203-762-8655; Sis. Mgr: W.L. 
~ ,-

ELECTRIC MACHINERY MFG. CO., 800 Central Ave., 
Minneapolis, Minn., 55413, Tel: 612-378-0500, TWX: 
612-321-1390; V.P-Sls: C.M. Burns 

ELECTRIC MOTORS & SPECIALTIES, King & Hamsher 
Sts., Garrett, Ind., 46738, Tel: 219-357-4141; Sis. Mgr: 
J.A. Fuhrman ' 

ELECTRIC PARTS CORP., Box 234, Georgetown, Ky., 
40324, Tel: 502-863-3321; Sis. Mgr: D.E. Summers 

ELECTRIC TACHOMETER CORP., 68th & Upland Sts., 
Philadelphia, Pa., 19142, Tel: 215-SA-6-7723; Sis. Mgr: 
F.M. Porter 

ELECTRIC TERMINAL CORP., 25 Bellows St., Warwick, 
R.I., 02888, Tel: 401-781-2189; Sis. Mgr: W. MaSSie, Jr. 

ELECTRICAL INDS., Div. Philips Elctms. Inc., 691 Central 
Ave., Murray Hill, N.J., 07974, Tel: 201-464-3200, TWX: 
701-984-7979; Sis. Mgr: D.V. Wilson' ' 

ELECTRICAL INSTR. SVC., INC., 25 Dock St., Mt. Vernon, 
'N.Y., 10550, Tel: 914-699-9717; Sis. Mgr: F.P. 

Johnston ' 
ELECTRICAL INSULATION CO., INC., 1245 Marconi Blvd., 

Copiague;,N.Y., 11726, Tel: 516-264-6190; Pres: N.S. 
Goldstein 

ELECTRICAL PLASTICS CORP., 280 Warren St.; Box 298, 
Lyndhurst, N.J., 07071, Tel: 201-438-2400; Sis. Mgr: S. 
Horbach 

ELECTRICAL REFRACTORIES CO., 50 Clark St., E. 
'P~!e~t!n<!, Ohio, 44413, Tel:216-426-94~~; Sis, Mgr: 

. J.F. Turner 
ELECTRICAL TESTING LABS., INC., 2 East End Ave., New 

. York, N.Y., 10021, Tel: 212-288-2600, TWX: 
710-581-2440; Pres: R.J. Amorosi 

ELECTRICAL WINDINGS, INC., 2015 N. Kolmar Ave., 
Chicago, III., 60639, Tel: 312-235-3360; Sis. Mgr: L.C. 
Kammerer 

ELECTRO:ALARM SAFETY DEVICES, 745 N. Pleasant, 
Fresno, Calif.; 93728, Tel:'209-AM-4c6894;'Sls. Mgr: V. 
Charnbler 

ELECTRO ASSEMBLIES, INC., 4338 W. Montrose Ave., 
Chicago, III., 60641, Tel: 312:282-1266; Sis. Mgr: D.P. 
Stewart , 

ELECTRO CHEMICAL ENGRAVING CO., 1100 Brook Ave, 
Bronx, N.Y., 10456, Tel: 212-588-9000; Sis. Mgr: S. 
Small 

ELECTRO-CRAFT CORP, 1600 2nd St South, Hopkins, 
Minn, 55343, Tel: 612-935-8226, TWX: 910-576-3469; 
Sis. Mgr:J.R. Litile 

ELECTRO CUBE, 1710 S. Del Mar Ave., San Gabriel, Cal, 
91776, Tel: 213-283-0511, TWX: 910-589-1609;SI8. Mgr: 
B. Bishop ........ _ .......... _ ................. _ ... Pgs. 2378,2379,2950 
Aliz Scottsdale, ARITEC, Inc., Box 727 602-950-1294 
Cal San Marino, Van Gott, Box 8401' 213-282-1125 
Cal Mtn. View, Daniels-Padgett, 2620 Bayshore 

Frontage ' , 415-969-1700 
Colo Denver, Daniels-Padgett, 2785 N. Speer 

, 303-433-7181 
'FIB Palm Bch. Gardens, J. Griffin, 3902 Burns 

, I' 305-848-4617 
Ga Chamblee, K. Ekmark, 3676 Teal 404-457-5703 
III Chicago, Lincoln, Hodges, 5875 N. Lincoln 

312-561-8440 
Kans Overland Pk., Penzner Assocs., Btlx 6264 

, 913-381-0004 
MassReading, C. Godfrey Co., Box 68 617-944-2230 
Mich Detroit, S. Greiner, 15318 Mack Ave. 

, 313-882-7570 
Minn Mpls., Electro-Serv., 1455 W. Lake 612-827-2907 
Mo Hazelwood, Peniner, 400 Brookes La. 

, 314-731-4334 
NJ Riverton, Given Assocs., Box 183 609-829-7249 
NY Floral Pk., MOS Assocs.~ 80-54 266th 

, 516-694.5923 
NY , Rochester, Gislason, 617 Case Bldg. 

, 716-454-4741 
Ohio Dayton, KW. Elctrn. Sis.; 8459· N. Main 

513-890-2150 

Pa Monroeville, NEBco, 1974 Gregory Ave. 
412-824-2111 

Pa PaOli, T. Griffin, 46 Darby Rd. 215-647-1550 
Tex Richardson, Whiteside Sis. Co., Box 814 

214-231-9771 
WashSeattle, H. Levinson, 1211 E. Denny Wy. 

206-323-5100 
Wisc Waukesha, Lincoln, Hodges, 217 Wisconsin 

414-542-3087 

ELECTRO/DATA, INC., 1621 Jupiter, Garland, Tex., 
75040, Tel: 214-341-2100; Sis. Mgr: J.D. Short 

Pgs_ 1558,1559 
Md Bethesda, Byrne Assocs., 4853 Cordell 

301-654-8814 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313-851-5753 
NY Plainview, Eastern Metro, Three Eva La. 

516-938-4901 
Ohio Dayton, Berberich & Assos., 4130 Linden 

513-252-9981 
Tex Richardson, C. Hoffman, 777 S. Central Expwy. 

214-235-3600 
ELECTRO DEVICES, INC., 11805 Westline Ind'l. Dr., SI. 

Louis, Mo., 63141, Tel: 314-L1-2-4500; Sis. Mgr: R.E. 
Overholt 

ELECTRO-DEVICES, INC., 4-6 Godwin Ave., Paterson, 
N.J., 07509, Tel: 201-274-8989; Sis. Mgr: O.E. Carlson 

--- Advertisement ---

ELECTRIC MOTOR SPEED 
CONTROL SYSTEMS 

SOLID STATE - MODULAR 
CONTROLS' 

For use in Blue Print Machines . 
Machine Tools. 

Laboratory Equipment _ White 
Prin ters . etc. 

l/lOOth to 3 Horsepower Controls 
Our Engineers Will Assist You in 

Your 
Electronic Control Problems 

Controls for Shunt;Perrnancnt 
Magnet and 

Universal Motors. 

ELECTRO-ETCH CIRCUITS, INC., 71t2 S. Victoria Ave., 
Los Angeles, Cal., 90043, Tel: 213-752-6111; ols. Mgr: 
R. Grawoig 

ELECTRO FIBEROPTICS CORP., 99 Hartwell St., W . 
Boylston, Mass., 01583, Tel: 617-835-6082; Sis. Mgr: 
R. Poulin 

ELECTRO-FLEX HEAT, INC., Northwood Ind'l. Pk., 
Bloomfield, Conn., 06002, Tel: 203-242-6287, TWX: 
710-425-2978; Sis. Mgr: H.G. Johanson 

ELECTRO IMPULSE, INC_, 116 Chestnut St., Red Bank, 
N.J., 07701, Tel: 201-741-0404, TWX: 710-722-5767; Sis. 
Mgr: 'M. Rubin ..... __ ._ ............................. Pgs.. 450,603,2784 
Cal Los Angeles, Barnard & Walls, 5716 W. 

Manchester 213-645-4801 
Cal Sunnyvale, Waldman, 1094 W. Evelyn' 

408-245-2500 
Colo Loveland, Kelley Enter., 336 E. 4th St. 

, 303-667-1376 
Fla 'Orlando, Gra-Mar, Inc., 3113 Lawton Rd. 

305-841-2330 
Ind New Haven, RF Spec., 610 Professional Pk. Dr. 

219-749-0379 
III Park Ridge, RF Spec .. 118 W. Higgins Rd. 

312-698-2044 
Md Beltsville, Scientific Mktg., 6701 Ammendale 

301-345-6767 
MassAshland, AtlantiC, 224 Cordaville 617-881-4060 
Minn Mp"~" RF Spec., 4542 4th St., N.E. 612-560-1222 
NJ Merchantville, Megargel & Himmelstein, 6705 

Park Ave. 609-662-3081 
NY Syracuse, Lightstone, E. Molloy Rd. 3,15-454-3209 
NY Tuckahoe, Rotondi, 16 Fisher 914-961-4338 
Tex EI Paso, Kelley Enter., 5432 Vancouver 

915'75,1-3842 
Tex Richardson, C. Hoffman, 777 S. Central Expwy. 

214-235-3600 
EXP: N.Y .. Sylvan Ginsbury, 425 Park Ave. 

212-689-5212 
ELECTRO MAGNETIC PRODS., Div. Wabash Magnetics, 

Inc., Box 708, Wabash, Ind., 46992, Tel: 219-563-3111, 
TWX: 810-290-2724; Pres: W.F. Boyd 

ELiECTRO MA T'LS., Div. Illinois Tool Works, Inc., 11620 
Sorrento Valley Rd., San Diego, Cal., 92121, Tel: 
714-459-4355, TWX: 910-322-1130; Sis. Mgr: L. Smith 

ELECTRO MATS. CORP. AMER., 605 Center Ave., 
Mamaroneck, N.Y., 10543, Tel: 914-0W-8-8434 D. 
Davis cont'd 
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ELE - ELE 
conl'd . --- Advertisement --

Full range of products for thick film 
microelectronics resistors from I ohm 
to I meg. Gold, silver, platinum·gold, 
palladum·gold conductors as well as 
glass dielectrics for crossovers & Mul· 
tilayers. Silver, gold and nickel filled 
epoxies; adhesi ves and lacquers are 
also available. Mo-Mn, Mo·W metal· 
Iizing fOT green tape. 

ELECTRo-MECH. COMPS., 1826 N. Floradale Ave., S. EI 
Monte, CaL, 91733, Tel: 2130442-7180; SIs. Mgr: W.H. 
Trumbull, Jr ............................... .-._ .................... Pg.1907 
Ariz' Scottsdale. Ar/Tee. Box 460 • 602·947-6304 

. Cal Inyokern. D. Staton Elee .• Box 48 714~377·4176 
Cal Palo Alto. Engrg. Assocs .• 999 Commercial St. 

415·326·7842 
Cal Santa Monica, Rep. Assoes .• 1710 Santa Monica 

Blvd. 213-451·8901 
Colo Denver. Franklin Sis .• 1924 S. Navajo 

. • 303·922·3623 
Conn Milford. Todino Engrg. Sis .. Box 402 

203· TR-4-6643 
Fla Orlando. D. Pflueger. 131 Zelma 305-425·4002 
III Chicago. D.J.M. Elctrns. Sis .• 5356 N. Milwaukee 

. 312·774·1212 
La New Orleans, Glidden Engrg .• Box 10442 

312·774·1212 
Md Rockville. Quality Comps .• Box 711 301·933·1623 
Mass Needham Hgls .• Todino Engrg .• Box 201 

617·444·7925 
, Mich Warren. Ardon Elctrns. Sis .• 13969 13 Mile Rd. 

313·294·2292 
Minn Minneapolis. R. W. Marshall Co .• 6106 Excelsior 

Blvd.' 612·929·0457 
Mo St. Louis. Ozark Elctrn. Mktg .• 2573 Woodson Rd. 

314-423·7200 
NJ Cherry Hill. Qualily Comps. of N.J., Box 583 

. 609-428-6266 
NY Scarsdale. Bassin Tech. Sis .• 52 Fayette 

. 914·SC·3·3334 
Ohio Cleveland. Scott Elctrns .• 1836 Euclid 

216-861·2626 
Pa Pittsburgh. Scott Elctrns .• 1 050 Freeport Rd. 

415·471·5233 
Tex Dallas. Glidden Engrg .• 8609 N.W. Plaza 

713·363·6539 
Tex Houston. Glidden EngrS .• 7728 Long Point 

713·681·1415 
For: Can., Port Credit. Ont.. Leonard Elee .• Ltd .• 1008 

Rangeview Rd. 416-274·3454 

ELECTRO-MECHANICAL INSTR. DIY., 8th & Chestnut 
St~ Perkasie, Pa., 18944, Tel: 215-257·6561, TWX: 
510-661-5170; SIs. Mgr: R. Jones .................... _.Pg. 451 
Cal Los Angeles. C.E. Holmes Co .• 107 North Ave .• 

64 213·256·2255 
Cal San Carlos. D.H. Ross Co .• 1095 Industrial Rd. 

415·591·4411 
Colo Denver. Koether·Cox Co .• 1327 S. Inca SI. 

303·PE·3·5561 
Fla Clearwater. David Elec. Sis. Co .• Box 4102 

813·531·2956 
III Chicago. Ropek & Cahill. Inc., 5439 W. Division 

St. 312·AU·7·7292 
Ind Indianapolis. R.O. Whitesell & Assoc .• 6691 E. 

Washington St. 317·359·9283 
Kans Shawnee Mission. Robinson & Assocs., Box 466 

913·262·1374 
Ky Louisville. A.O. Whitesell & Assoc., 3620 

Lexington Rd. 502·893·7303', 
Md Silver Spring. Globe Assoes .• 8121 Georgia Ave. 

. 301·587-0060 
Mass Boston. Anderson' Sis. Co .• 177 State St. , 

617·CA·7·2980 
Minn Minneapolis. H.M.R .• lnc .• 9 E. 22nd SI. 

612;335·7734 
NY DeWitt. F.w. Taylor Co .• Inc., 4455 E. Genesee 

St. . 315·446-0422 
NY Mt. Vernon. D. Sonkin Assoes., 10 Fiske PI. 

. 914·MO·8·9800 
NC Charlotte. Electro,Rep. Assoes., Inc., 128 W. 30th 

SI. 704·333·0451 
Ohio Cleveland. Loesch Assoes .• Inc .• One Public Sq. 

216-241·4581 
Pa Glenside, Precision Elctrns .• Inc .• 1601 Church Rd. 

215-646-8383 
Tenn Bristol. A.O. Whitesell Assoes .• 340 Edgemorit 

Ave. .615·968-4195 
Tex Addison. Campion Sis. Co .• Box 396 

214·239·9196 
WashSeattle. F.H. Haight Co., 3212 Eastlake Ave.· 

. 206-322·1818 

MANUFACTURERS & SALES OFFICES DIRECTORY 

ELECTRO-MECHANICS CO., Box 1548, Austin, Tex., 
78767, Tel: 512-345-2860; SIs. Mgr: T. Carlisle Pg.452 
Ala Huntsville. Gentry Assoes., 2109 W. Clinton Bldg. 

205·534·9771 
Cal Buena Pk.; D. Black Assocs .• Box 5187 

714-821-8600 
Fla Orlando, Gentry Assocs., 550 Bumby Ave. 

• 305·841·7740 
Ga Atlanta, Gentry Assocs., Box 13513, Sta. K 

404·233-3816 
Md Silver Springs. Gawler·Knoop. 10 Old Post Off. 

Rd. . 301,589-4406 
NJ Roseland, Gawler·Knoop. 14 Beaufort Ave. 

201·226-4545 
Pa Doylestown. Gawler·Knoop. Box 794 

215-348-4646 
NC Burlington •• Gentry AsSoes., 116 E. O'Neal Ave. 

919·227·2581 
Tex EI Paso. H. MarkOwitz, 1014 Southwest Ctr. 

915-533·2860 
Tex Houston, H. Markowitz, 4215 Graustark 

713·524-8371 
ELECTRO·MECHANISMS. INC .• 975 W. Rrsl SI., Azusa. 

Cal.. 91702, Tel:. 213·334-4927; Pres: Mr, Guy M. 
Martin Jr. 

ELECTRO MOTIVE MFG~ S. Park St~ WIIHmantlc, Conn., 
06226, Tel: 203-423-9231, TWX: 203-423-5284; SIL Mgr: 
K. Foley __ .. _ .. __ ............................... _ ...... Pg. 2380 
Cal Los Altos, Collins & Hyde Co .• 900 N. San 

Antonio Rd. 415·941·3361 
Cal Los Angeles. Collins & Hyde Co .• 5380 Whittier 

Blvd. 213-685·7975 
III Arlington Hgts .• Electro Motive Mig. Co., Inc., 

2504 E. Giove Sl 312-392-i074 

ELECTRO-NUMERICS, 2961 Corvin Dr., Santa Clara, 
Cal., 95051, Tel: 408-738-1840; Mktg. Mgr: O. Willett 

Pg.453 
Ala Huntsville, Mekco AsSoc., 3322 Memorial 

, 205-881-3721 
Ariz Phoenix. Bamhlll Three, Inc., 537 E. Osbom 

602·263·1250 
Cal So. Pasadena. Pierce. Davis & AsScics., 1810 Fair 

Oaks 213·682·1166 
Cal Belmont. Pierce, Davis & Assocs., Box 895 

. 408'245-0986 
Colo Denver. Bamhlll Three, Inc .• 1170 S. Sheridan 

303·934·5505 
Conn Hamden. Applied Meas., Inc .• Box 5181 

203-288·5288 
Fla Orlando, Mekco Assoc., 3165 McCrory 

, 305-841·2215 
III Chicago. Pivan Engrg., 3535 W. Peterson 

312·539-4838 
Ind Indpls.,Pivan Engrg., 1259 W. 86th 317·253·1681 
Kans Shawnee Mission, Pivan Engrg., 5801 Outlook 

913·722·1030 
Md Silver Spring, Rep·Tron. 8525 Colesville 

301·588·1595 
Mass Acton, Applied Meas" Inc., Box 316 617·263·2766 
Mich Farmington, Carter, McCormic & Peirce, Inc., 

23995 Freeway Pk. Dr. 313-477·7700 
Minn Mpls.,'Pivan Engrg., 3307 N. Hwy. 100 

612·537-450.1 
Mo SI. Louis. Pivan Engrg., 725 Old Dallas 

314-872-8424 
NJ River Edge. Tecnimat, Box 233, N. Hackensack 

Sta.· 201·265·9730 
NM Albuquerque. Barnhill Three, Inc .• 1410-0 

Wyoming, N:E. 505·299-7658 
NY Uverptiol, I:\ayelco Elctms., Inc., Box 189 

315·652·5272' 
NC Burlington. Mekco Assoc .• 1349 S. Church 

919·226-7177 
Ohio Cleveland. Carter; McCormic & Peirce. 21380 

Lorain 216·333·5650 
Ohio Dayton. Carter. McCormlc & Peirce. 5423 

Webster 513·278·5873 
Pa King of Prussia. Letronix. 251 W. DeKaib 

215-265·1020 
Pa Pittsburg, Carter, McCorrnlc & Peirce. 201. Penn 

Ctr. 412-824-3760 
Tex Houston, Barnhill Two, Inc., 3810 Westheimer 

. 713-621-0040 
Tex Richardson. Barnhill Two. Inc .• 312 'N. Central 

214·231·2573 
WashSeattle, Rush Drake, 6133 Maynard 206-763·2755 
Wise Brookfield. Plvan Engrg. Co" 3055 N. Brookfield 

Rd. 414·786·1940 
ELECTRO OCEANICS. INC., 2000S. Santa Fe Ave .• 

Compton, Calif .• 90221, Tel: 213·537·2430; Oper. Mgr: 
A. Bertoldo 

ELECTRO·OPTICAL DIV .. Kollmorgen Corp .• 347 King SI.. 
Northampton. Mass .• 01060. Tel: 413·586-2330, TWX: 
510-280·2001; V.P. Mktg. & Sis: A. Saner 

ELECTRO'OPTICAL SYSTEMS, Special Products &Sys. 
Dlv. Xerox Corp .• 300 N: Halstead St., Pasadena, Cal., 
91107. Tel: 213·351·2351, TWX: 9100588·3796; V.P. 
Mktg. Ops: G.W. Gerong . . . 

ELECTRO OPTICS ASSOCS., 974 Commercial Ave .• Palo 
Alto. Cal~., 94303. Tel: 415·327-6200; Mktg. Mgr: G. 
Carey 

ELECTRO·PACIFIC. INC .. 5782 Thomwood Dr .• Goleta. 
Calif .• 93017, Tel: 805·964-4878; Mgr: J.R. Undbery 

ELECTRO PHOTO SYSTEMS. 173 Freedom Ave .• 
Anaheim, Cal.. 92801. Tel: 714·871·7560; Sis. Mgr: J. 
Wilcox 

ELECTRO POWERPACS CORP.. 253 Norfolk St.. 
Cambridge, Mass., 02139. Tel: 617·876-9220; Sis. Mgr: 
H. Dormitzer . 

ELECTRO PRODS. LABS .• Power Supply. 6125·P Howard 
St., Chicago, III., 60648, Tel: 312·647-8744; ,Sis. Mgr: 
E.J. Jasik . 

ELECTRO PRODS. LABS .• Transducer Div .• 6125·KP 
Howard St., Chgo., 111,.60648, Tel: 312-647-8744; Sis. 
Mgr: E.J. Jasik 

ELECTRO·SCIENCE LABS .• 1133 Arch St.. Philadeljlhia, 
Pa., 19107, Tel: 215·LO·3·1360; Sis. Mgr: Dr. S.J. Stein 

ELECTRO SCI. INOS., 13902 N.W. Science Pk. Dr., 
Portland, Ore., 97229, Tel: SOM46-4141; V.P. Mktg: P.O. 
Untner ............................................... Pgs. 454,455,2919 
Ala Huntsville. D. Dickinson. Box 4127 205·536-4451 
Cal Orange. Bill Lyon. Box 3097 714-633-4703 
Cal Palo Alto. T. White. 999 Commercial 51. 

415·327·1571 
III Rosemont, Electro Sci. Ind .• 9270. Evenhouse Ave. 

312-696-4322 
MassWaltham,D. Erickson. 190 Lexington SI. 

. 617·899·6633 
NJ Bergenfield. Electro Sci. Inds .• Box 88 

201·385·9493 
Ohio Dayton. Instr. Sys .• 3481 Office Pk. Dr. 

513·293'8095 
For: Can., Stittsville. Onl.. Instronles. Ltd., Box 100 

613·836-4411 
ELECTRO'SONIC CONTROL, 1625 N. Main. Manteca, 

Cain .• 95336, Tel: 209-823·7694; Sis. Mgr: L. Apperson 
ELECTRO·SONICS INC .• 70 Main St.. Spofford, N.H .• 

03462. Tel: 603-363-4701; Sis. Mgr:F. French 
ELECTRO·STANDARDS LABS., INC., 3560 N.w. 34th St.. 

Miami, Fla .• 33142. Tel: 305-527·5575; Sis. Mgr: S. 
.. Gold 

ELECTRO STYLUS. 31 Cheyenne' Blvd., Colorado 
Springs. Colo .• 80906. Tel: 303-633-5969; Sis. Mgr: L.F. 
Murray 

ELECTRO SWITCH CORP., King Ave., Weymouth, 
MasL, 02188, Tel: 617-335-5200, TWX: 710-388-0377; 

, SIs. Mgr: H.A. Grey .......................................... Pg. 1908 
Ariz Scottsdale. 'OEM Specialties, 6625 E. MacDonald 

602·946·4617 
Cal Oakland, W. Nott, 4450 Piedmont . 415-654-3747 
Cal Pico Rivera, Westrep, 9519 Telegraph Rd. 

213·949·2551 
Colo Denver. D.E. Bond Assoes .• 5505 E. Evans Ave. 

303·756-1234 
Conn New Canaan. G.M. Hathaway Elctms .• 129 

Oenoke La. 203·966-2580 
Fla Orlando. Buchanan & Abrams Assoc .• Inc., ·1512 

E. Concord Ave. 305-423-8995 
III Glen Ellyn. Rockford Controls Co .• 21W181 Hill 

Ave. 312-469-6016 
Md lutherville· TImonium. Naudain. Box 1 

301·252·5378 
MassArlington. G.M. Hathaway Elcims:. 7·11 MYStiC 

, 617-846-1380 
Mich DetrOit, Hilltronies, Inc., 13720 Puritan 'Ave. 

81 ()"243-4069 
Minn.St. Paul, Mesa Co., 1821.University Ave. 

. 518-869-0405 
Mo Kansas Cy .• H. Welsler & AsSoc., 330.7 Chippewa 

816-454-5096 
Mo SI. LOUiS, H.J. Weisler. 2050 Woodson 

314-428-3934 
NJ MI. Laurel, Naudain, Rle. 73 609·235·1801 
NM . Albuquerque. D. Bond Assoes .• Box 14237 . 

505·296-9111 
NY Albany, T. Ferguson SiS., Box 5146 518-869-0405 
NY Great Neck, F. Tylinskl, 425 Northem . . 

. 51'6-466-9070 
NY Rochester, T. Ferguson Sis .• 228 Winton 

. 716-482·7757 
• NC Winston·Salem. L. G. White Southem, Inc.i 1014 

Brookstown Ave. 919-725·3612 
Ohio Dayton, Rockford Controls Ohio, 2077 Embury 

Pk. 513·278·7362 
Ohio EUClid, Rookford Controls Ohio, 26100 Brush 

216-731·5250 
Pa Pittsbllrgh. R.F. Clink Co., 10517.tJndberg Ave.' 

412·242·9500 
Tex Bellaire, Brice Co., Box 730 71a:&66·1788 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 
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WashSeattle, C. B. Parsons & Co., 5319 4th 

206-762-7373 
Wise Wauwatosa, Larsen Assocs., 10855 W. Potter 

414-258-0529 
EXP: Conn., Thomaston, Norcon Div., Box B 

_ 203-283-5563 
For: Can., Don Mills, Ont., G.M. Fraser, Ltd., 180 

Duncan Mill Rd. 449-6600 
ELECTRO-VOICE, INC., Sub. Gulton Inds., Inc., 600 Cecil 

St., Buchanan, Mich., 49107, T~I: 616-695-6831, TWX: 
810-270-3135; Adv. Mgr: Wm. Sutherland 

ELECTRO WINDINGS & COMPS., 725 Federal Ave., 
Kenilworth, N.J., 07033, Tel: 201-245-3200; Sis. Mgr: 
D.E. Mac Millan 

ELECTROCHEMICAL INDS., INC., 665 Cambridge St., 
Worcester, Mass., 01610, Tel: 617-756-3846; Sis. Mgr: 
H. Narcus 

ELECTRO COM INDS., 1105 N. Ironwood Dr., So. Bend, 
Indiana, 46615, Tel: 219-232-2743; Sis. Mgr: B. Jaffe 

ELECTROFILM, INC., '7116 Laurel Canyon Blvd., N. 
. Hollywood, Calif., 91605, Tel: 213-875-1000, TWX: 

910-499-2663; Sis. Mgr: L.G. LaGorio 
ELECTROID CO., 95 Progress St., Union, N.J., 07083, Tel: 

201-MW-6-8290; V.P. Mktg: J.J. Wilson 
ELECTROL CO., INC., 771 Spring La., York, Pa., 17403, 

Tel: 717-843-0242; Sis. Mgr: R.T. Dudley 
ELECTROMAGNETIC SCI., INC., 3643 N.E. Expwy., 

Atlanta, Ga., 30340, Tel: 404-458-3221; Sis. Mgr: W. 
Baker 

ELECTROMATIC EQUIP. CO., 562 Albermarle Rd., 
Cedarhurst, N.Y., 11516, Tel: 516-295-4300; Sis. Mgr: 

,D.L. Bromley 
ELECTRON ENTERPRISES, INC., 6645 Stanley Ave., 

Berwyn, III., 60402, Tel: 312-BI-2-2636; Sis .. Mgr: J. 
Halleck 

ELECTRON-MACHINE CORP., Box M, Umatilla, Fla., 
32784, Tel: 904-669-3101; Sis. Mgr: A.G. Sheppard 

ELECTRON TECHNOLOGY, INC., 626 S.chuyler Ave., 
Kearny, N.J., 07032, Tel: 201-998-8100; Sis. Mgr: G.G. 

. Perry 
ELECTRONAUTICS, Dept. Dieleclric Comm., Newton Rd., 

Littleton, Mass., 01460, Tel: 617-486-3575, TWX: 
710-347-0650; Sis. Mgr: N.J .. Diehm 

--- Advertisement ---

Designing, Engineering & Manufac
turing Loads ·from· Waveguide Sizes 
WR28 thru WR650 "Low Power Ter
min:!ticns, Tongtle Lo~.ds, St~p Loans 
Cone Loads 
"Hi Pow Dummy Loads from 40 watts 
to 8000 watts avg. power 
·Special Configurations, Stripline 
Load Elements Attenuators Bushings, 
Damping Rings 
"Bar Stock Material: Round, Square & 
Waveguide Size 
Write for new catalog and price lists 

ELCTRN,APPLICATIONS, 2213 Edwards Aye" S_ EI 
Monte, Cal_, 91733, Tel: 213-442-3212; Sis, Mgr: W.M, 
Podolece """"_""_"".""."""""""""",,.,,.-.Pgs, 1694-1696 
Cal Altadena, Dorr Wagner Assoc., Box 485 

213-681-4060 
Cal San Carlos, Stahl Entprs., Box 207 415-592-6829 
Fla Altamonte Spgs., WMM Assoc., 515 Tivoli Ct. 

\ 305-831-4645 
Fla Clearwaier, WMM Assoc., 1260A S. Highland 

813-446-0075 
Fla Pompano Beach, WMM Assoc., 721 S.E. 6th Terr. 

305-943-3091 
III Barrington, Perhats Assoc., 1280 Burr Oak La. 

312-381-6360 
Kans Shawnee Mission, M.E. Bettis, Box 598 

. 913-362-0772 
Kans Whichita, M.E. Bettis Co., 423 N. Fountain 

316-685-7441 
La New Orleans, J. Kennedy, 715 Camp St. 

504-523-755£ 
Md Baltimore, M/E Assoc., 320 Hillen Rd. 

301-825-1130 
Mass Lexington, KC Stevens, Box 24 617-862-1812 
Mich Birmingham, OEM SiS., Box 68 '313-647-1172 
Mo St. Louis, M.E. Bettis Co., 9103 Bessemer 

314-429-2099 
NJ Little Falls, Carbone Assoc., Box 181 

201-356-9191 
NY Rochester, Ossmann Comp., 39 Saginaw 

716-442-3290 
NY Syracuse, Ossmann Comp:, 132 Pickard Bldg. 

315-454-4477 
NY Vestal, Ossmann Comp., 1901 Vestal Pwy. 

607-785-9949 
Pa Jenkintown, Arnold, Box 1012 215-887-7870 
Tex Dallas, G. Weinreich, 11554 E. Northwest Hwy. 

214-321-2800 
Tex Houston, G. Weinreich, Box 928 713-473-4618 
Va Richmond, M/E Assoc., Box 9764 703-266-3457 

See Page 957 for TRADE NAME DIRECTORY 

WaahSeattle. Vantage, 621 S. Michigan 206-767-5212 
EXP: Cal.. L.A .• Amrus Entprs .• 5455 Wilshire 

213-936-2202 
ELECTRONIC ARRAYS. INC., 501 Ellis St., Mountain View. 

Cal.. 94040, Tel: 415-964-4321. TWX: 910-379-6985; 
Mktg. Mgr: A.M. Eiler 

ELCTRN. ASSOCS" Comps. DiY., 197 Monmouth Pkwy~ 
W. Long Branch, N.J., 07764, Tel: 201-229-1100, TWX: 
710-722-6597; Sis, Mgr: J.K. McCormick ........ Pg. 2381 
Cal' Burbank, Weightman. 1226 W. Olive 

213-849-7711 
Cal Menlo Pk .• Weightman, 120 Santa Margarita 

415-325-2885 
Fla Orlando. Buchanan & Abrams. Box 6026 

305-423-8995 
III Chicago, R.M. Puze,ewski. 8159 W. Balmoral 
MassCanton, New England Elec .• 590 Wash. 

617-828-4835 
NY . Williston Pk .• A.B.C. Elctrn .• 275 Hillside 

516-747-6610 
Ohio Cleveland. Weschle! Elec., 4250 W. 130th 

216-251-4609 
Pa Flourtown. Avenir. Inc., Box 234 215-836-4400 
EXP: N.Y .• NY. A. Johnson, 110 E. 95th 212-758-3200 

ELECTRONIC BATTERIES, INC., 28-34 35th St., Brooklyn. 
N.Y .• 11232. Tel: 212-499-5301; Sis. Mgr: D.G. Scheu 

ELCTRN. BRAZING CO .• 38 Railroad Ave .• Hackensack. 
N.J .• 07601, Tel: 201-343-4674; V.P: N.M. Tymosz 

ELCTRN. CHEMICAL CORP., 813 Communipaw Ave., 
Jersey City. N.J .• 07304. Tel: 201-332-2877; Pres: Wm. 
Gottlieb 

ELCTRN. COILS. 33 Lyman St., Springfield, Mass .• 01101, 
Tel: 413-736-6339; Pres: R.E. Lawson 

ELCTRN. COMM., INC .• Sub. NCR,1501 72nd St.. N., St. 
Petersburg, Fla .• 33733, Tel: 813-347-1121. TWX: 
810-863-0377; Asst. V.P: KL Carlson 

ELCTRN. COMPONENTS CORP .• Box 157, Addison, III., 
60101. Tel: 312-543-7720; Sis. Mgr: J.F. Mattuck 

ELCTRN. CONCEPTS, INC .• Box 627. Eetontown. N.J., 
07724. Tel: 201-542-7880 

ELCTRN. CONTROL CO., Box S150. Dresher, Pa .• 19025. 
Tel: 215-TU-4-4450; Sis. Mgr: J. Sullivan 

ELECTRONIC CONTROL CORP., 15341 Dale. DetrOit. 
Mich .• 48223. Tel: 313-KE-3-6219; Pres: S.C. Lawrence 

ELCTRN. CONTROL SYS., Box 1232. Fairmont, W. Va .• 
26554, Tel: 304-363-8632; Sis. Mgr: M. Glazer 

ELCTRN. CONTROLS, INC., See T-Bar Inc. . 
ELECTRONIC DESIGN LABS .• INC .• 1618 W. Olney Ave .• 

Phila .• Pa .• 19141. Tel: 215-224-3565; Dir. Sis: E.C. 
Rotar 

Tex Austin, I.B.L. Engrg. & Sis .• 1903 W. 34th 
512-452-2064 

Tex Dallas. I.B.L. Engrg. & Sis .• Inc .• 219 Preston 
Royal Ctr. 214-363-2921 

Tex Houston. I.BL Engrg. & Sis .• Inc., 3403 Audubon 
. 713-621-3534 

Utah Salt Lake Cy., A.S. Elctrns .• 3385 S. 2770 E. 
. 801-363-2921 

Va Annandale. Nine Assocs., 7753 Patriot Dr. 
703-256-9105 

EXP: N.J., Fairfield. Pantronies. Inc., 1275 Bloomfield 
Ave. 212-244-2855 

For: Can .• Weston. Ont.. Conway Elctrn. Enterprises. 
88 Arrow Rd. 

ELCTRN. DEV. LABS .• 19 Newtown Rd .• Plainview, N.Y .• 
11803. Tel: 516-293-8997; Gen'l. Mgr: N.H. Polsky 

ELCTRN. DEVICES, 21 Grey Oaks AYe., Yonkers, N.Y., 
10710, Tel: 914-965-4400, TWX: 710-560-0021; Sis. Mgr: S. 
Winuk ....................... _ ............. _ .................. Pgs. 1802-1805 
Ala Huntsville, Beacon. Box 4307 205-881·5031 
Ariz Scottsdale. Mercury Engrg. SiS., Box 3130 

602-945-1927 
Cal Los Angeles. M. Stolaroff, 4622 W. Slauson 

213-295-7781 
Cal Mountain View. Repex, Box 807 415-969-9200 
Colo Denver. Walter Engrg .• ·880 Bonnie Brae BI. 

303-777-5585 
Fla Maitland. Beacon. Box 1278 305-647-3498 
Fla Ft. Lauderdale. Beacon. 651 N.E. 45th St. 

305-564-4298 
Ga Atlanta. Beacon, 2285 Peachtree Rd .• N.E. 

404-351-3654 
III Chicago. Berndt Assoes .• 6200 N. Hiawatha Ave. 

312-283-0713 
III Chicago. Rozner SiS., 4720 N. Central 

312-283-0022 
Iowa Cedar Rapids: Reid Assoes .• 526 MNB Bid. 

319-362-6302 
Kans Overland Pk .• Penzner-Mankus. Box 6264 

913-DU-l-0004 
MassLexington. Contact Sis., Inc .• 49 Waltham St. 

617·861-1550 
MiCh Benton Harbor. J. Morrow Sis., Fairplain PlaUl 

. 616·927-3134 
Minn SI. Paul. Cahill Assoes .• 3000 Hudson Rd. 

612-739·8445 
;v;o : -lG:.::ah'v'uou, Pai1znar~~~cn:,u~. ~CO £rco:;~~ 

314-731-4334 
NY Valley Cottage, LRC Assoes., Box 114 

914-634-7973 
NY Syracuse, Carlen Reps., 3650 Ja.mes SI. 

ELECTRONIC DEV, CORP" 11 Hamlin St, Boston, MasB- 315-437-2921 
02127, Tel: 617-268-9696; Sis, Mgr: R,B, Ross Ohio Aurora, EMA, Inc., Box 275 216-562-6104 

Pgs,456,457 Ohio Centerville, EMA, Inc., Box 191 513-433-2800 
Cal Palo Alto, Garner Laine, 825 San Antonio Pa Oreland, Brown-Frederick & Assoes., 88 

415-328-1717 Peonsylvania Ave. 215-TU-7-1325 
Cal "asadena, Wright Engrg .• 180 E. Calif. Blvd. Tex Garland, Carter Assoes."Box 87 214-276-7151 

213-681-2651 Va Falls Church. Beacon, 207 Park Ave. 
Col' Boulder. A.L.S. Elctrns., 1932-14th S!. 703-534-1673 

505-447-2436 EXP: N.Y .• Yonkers. Elctrn. Devices. N.Y .• 21 Gray 
CcnnHamden. Applied Meas .• 2531 Whitney Oaks Ave. 914-965-4400 

203-288-5288 For:. Can .• Montreal. Que .• A. Deskin Sis. Corp., 1565 
P,a Ft. Laud., Nine Assocs., 3440 N.E. 12th Louvain St.. W. 514-384-1420 

305-566-8409 For: Can .• Toronto. Ont.. A. Deskin Sis. Corp., 78 Six 
.11 Des Plaines. Marsland Assocs .• 1000Executive Point Rd. 416-239-4329 

Way 312-298-2620 For: Can .• Vancouver. B.C., A: Deskin Sis. Corp., 1641 
Ind Indpls .• Marsland Assoes .• 3734 Carrollton Venables St. 604-253-6396 

317-924-3568 - ELECTRONIC DEVICES. 17877 St. Clair Ave .• Cleve .• 
MassActon. Applied Meas., Inc .• Box 316617:&46-7250 Ohio. 44110, Tel: 216-692-1600; Sis. Mgr: E. Warner 
Mich Ferndale. Tiby Co., 380 Hilton Rd. 313-547-3550 . 
Minn Mpls., Marsland Assoes .• 231 N. Edgewood ELECTRONIC ENCLOSURES, Div. Wyle Labs., Box 

612-545-4481 90978, EI Segundo, Cal., 90009, Tel: 213-67!M1181; Sis. 
Mo Florrissant. Marsland Assocs .• 100 St. Francois Mgr: J. Gordon ....................... _ ....................... _ •••••• Pg. 2315 

314-831-0015 Cal Monte Sereno. R. McGee. 16290 Ridgecrest Ave. 
NM Albuquerque. ALS. Elctrns .• Box 11626 408-354-8466 

505-268-9600 Conn Trumbull. H. Belanger, 38 Woolsey Ave. 
NM Alamogordo, ALS. Elctrns., Box 1498 203-268-5352 

505-437-7576 Md Rockville. Marktron. 651 Lofstrand La. 
NY Great Neck. Industron Assoes., 300 Northern 301-762-6210 

516-487-2620 Md Towson, Marktron. 202 W. Pennsylvania Ave. 
NY Rochester, Ossmann Instrs .• 474 Thurston 301-825-8222 

716-328-2230 NJ Pennsauken, Elctrn. Enclosures. Inc .• 7825 Airport 
NY E. Syracuse. Ossmann Instrs .• Inc., 6666 Old Hwy. 609-665-6810 

Collame, Rd. 315-437-6666 
NY Vestal. Ossmann Instrs .• Vestal Pkwy. ELCTRN. ENGRG. CO. CAL, Elctm. ProdB-, 1441 E. 

607-785-9947 Chestnut AYe., Santa Ana, CsI., 92701, Tel: 
NY Wappingers Falls, Ossmann Instrs., Inc.,'122 E. 714-547-5651, TWX: 910-595-1550; Dir. Mktg. B. Fordianl 

Main St. 914-297-7777 Pg. 1909 
Ohio Cleveland. Tiby, 2245 Warrensville Ctr. Md Silver Spring. EECO. Box 769 301-588-0727 

216-371-5335 NJ Ho-Ho-Kus. EECO, Box 335 201-444-3220 
Ohio Dayton, Tiby Co., 1960 N. Main 513-277·3822 NY Rochester. EECO. Box 7492 716-621-2410 
Okla Tulsa, I.B.L. Engrg. & Sis .• 4822 S. Wheeling ELECTRONIC ENGRG. CO. CAL.. Computer Equip .• 1601 

918-743-2978 E. Chestnut Ave.. Santa Ana. Cal.. 92702. Tel: 
Pa King of Prussia. Valley Instrs. Co .• 251 W. DeKalb 714-547-5501. TWX: 910-595-1550; ·Sls. Mgr: R.T. 

Pike 215-265-4450 Clark 
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ELECTRONIC 'ENGRS., INC., .1639 W. Evergreen Ave., 
Chicago, III., 60622, Tel: 312-227-2600; Sis. Mgr: J.V. 
Man 

.ELCTRN. ENTERPRISES, 775 S. Madison Ave., Pasadena, 
Calif.; 91106, Tel: 213-798-0511; Sis. Mgr: J.H. Cone 

ELCTRN. ENTERPRISES, 65 7th Ave., Newark, N.J" 
07104, Tel: 201-485-8500; V.P: J.J. Remmert ' 

Pg.1996 
EXP: N.Y., Westbury, Minthorne Inl'l., 2200 Shames Dr. 

516-334-3303 
For: Can., Montreal, Que'., Future Elclrns. Corp., 4310 

Girovard Ave. 514-481-7701 
ELECTRONIC FUNCTIONS DIV. TRW INC., Davis & 

Copewood Sts., Candem, N.J., 08103, Tel: 
609-365-5500, TWX: 710-891-7087; Sis. Mgr: F. 
Weigold 

ELECTRONIC HARDWARE, ISo-10 Liberty Ave., 
Jamaica, N.Y., 11433, Tel: 212-291-2710; Sis. Mgr: H. 
Goodman ••• :-•••••••••••••.•••••• ~ ••••••••••.• ' •.••••• : ............... Pg. '1456 
Cal Hawthorne, Electro-Sonic Comps., 14126 Lemoli 

Ave. 213-679-9781 
Colo Uttleton, Action SiS., 6367 S. Gallup 
. . 303-794~0447 

Conn Hamden, Impact Sis. Co., 60 Connolly Pkwy. 
203-248-9368 

Fla Orlando, Geartner Assocs., Inc., ·1211 Lee Rd. 
305-299-1000 

Fla Miami Beach, Geartner Assocs., Inc., 350 Uncoln 
Rd. 305-531-0200 

'" Skokie, Saffro & Assoc., 3736 Dempster Ave. 
, 312-588-0905 

Ind IndianapoliS, Tech. Reps .• 4000 Meadows Dr. 
317-546-4967 

La Ns\.'! Orleans. G.V. Pack Co., Box 8087 

Ind Indianapolis, Bard, 4000 Meadows Dr. 
. . 317-547-3113 

Kans Lenexa, Bard, 13100 W. 95th SI. 913-888-2673 
Md Rockville, Farrell Assoc., 230 N. Wash. 

301-424-9460 
MassChestnut Hill, P. Sturgeon 617-734-7710 
Mich Orchard Lake, Sidnell, 6051 Pinecroft 

. 313-851-3518 
Minn Mpls., Bard, 4640 W. 77th SI. 612-922-8233 
NY Wappinger Falls, Ossmann Instr., 122 E. Main 

, 914-297-7777-
NY E. Syracuse, Ossmann Inslr., 6666 Old Collamer 

315-437-6666 
NY Huntington Sta., Metro Tech. Mktg., 163 E. 2nd 

'. , 5 t 6-549-8388 
NY Rochester, Ossmann Instr., 474 Thurston 

716-328-2230 
NY Vestal, Ossmann .Instr., 1901 Vestal Dr. 

607-785-9947 
NC Winston-Salem, Lee Assocs., Box 15045 

/ 919-724-2406 
Ohio Dayton, R. Sidnell, 3300 S. Dixie 513-293-1194 
Ohio Mentor, Sidnell, 7191 Dogwood Ln. 216-942-3304 
Tex Dallas, Lear Assoc., Box 1266 214-231-7696 
For: Can., Stillsville, Onl., Instronics Techno-Prods., 

Ltd., Box 100 613-83S-:4411 
ELECTRONIC ~EAS. CORP., 625 Broadway, New York, 

N.Y.~ 10012, Tel: 212-GR-5-0610; Sis. Mgr: M. Lieblich 
ELCTRN. MEMORIES, 12621 Chadron Blvd., Hawthorne, 

Cal., 90252, Tel: 213-644-9881, TWX: 91 0-325-6213; 
Sis. Mgr: M.E. Lamph 

ELECTRONIC MODULES, INC., 2500 E. Foothill Blvd., 
Pasadena, Cal., 91107, Tel: 213-795-4231; Sis. Mgr: 
G.E. Albrecht 

ELCTRN. MODULES CORP., Box 141. Timonium. Md., 
21093, Tel: 301-666-3300, TWX: 710-862-2638; Sis. 
Mgr: R. Vogel 

504-282-1553 
MassWaltham, Impact Sis. Co., 223 Crescent SI. 

617-893-2850 
Mich Kentwood, RoW. Hicks.& Assoc., 1299 Gentian ELCTRN. MOLDING CORP., 96 Mill St., Woonsocket, R I., 

Dr., S.E. 616-455-1354 02895, Tel: 401-769-3800, TWX: 710-387-1350; Sis. Mgr: H 
Minn Minneapolis, Bitronics Sis. Co., 6245 Thomas Fortson .................................................................... Pg.2626 

Ave., So. 612-925-2944 Conn Fairfield, Schumacher & Yarrington, Box 304 
Minn Minneapolis, P.L. Coppini Sis. Co., 2907 E. 203-259-0772 

Franklin Ave. 816-842-1760 Me Denmark, Great Northem Elctn. 207-452-2800 
NJ Keasbey, Addem/2, 1258 Teaneck Rd. Md Greenbelt, Jadelectronic Assoc., Box 119 

201-721-6449 301-474-81'61 
NJ River Edge, Meg Sls.,.792 Kinderkamack Rd. Minn Minneapolis, Countryman Assoc., 1821 'University 

201-265-9887 Ave. 612-645-9151 
NY Buffalo. Telesco Assoc., 395 Cleveland Dr. NY Tuckahoe, Spectrum Sales, 65 2nd Ave. 

716-834-1026 '. 914-793-1660 
NY Manhasset, HRC Assoc .• 390 Plandome Rd. Pa Philadelphia, Jadelectronics Assoc., 4338 N. Third 

516-627-4644 SI. 215-455-3355 
Okla Tulsa, G.v. Peck Co., 729 W. 5th SI. RI Warwick, Schumacher & Yarrington, Box 269 

918-585-5853 401-884-5671 
Tex Dallas, G.V. Peck Co., 210 Casa Linda Plaza Tex Dallas, Texport Co., 2411 Farrington SI. 

. 214-328-3511 ' 214-631-6270 
Tex Houston, G.V. Peck Co., 5757 Bellaire Blvd. For: Can., Montreal, Que., Future Elctrn. Corp., 6655 

713-664-1435 Cote-des-Neiges Rd. 514-735-5725 
Va Fairfax, T. Davis Marketers, 10713 Almond SI. ELCTRN. NAVIGATION IN OS., INC., 1337 E. Main SI., 

703-591-7390 Rochester, N.Y., .14609, Tel: 716-288-2420; Sis. Mgr: 

WashMercer Island, J.H. Andersen Assoc., Box 637 L.M. Salmen 
206-232-0484 ELCTRN. PRECISION COMPS., 2 Brookdale PI., MI. 

ELCTRN. IDEAS, Reading Sta., Wyncote, Pa., 19095, Tel: Vernon, N.Y., 10550, Tel: 914-664-2333; Pres: D.R. 
215-TU-6-4770; Sis. Mgr: B. Cole Edwards 

ELCTRN, INSTR. & SPECIALTY, 71 Cross St, ELECTRONIC RESCH. ASSOCS., 67 Sand Park Rd., 
Winchester, Mass., 01890, Tel:. 617-729-1202' Sis. Mg. Cedar Grove, N.J., 07009, Tel: 201-239-3000, TWX: 
R.A. Painter .......... : ................................................. Pg. 1706 710-994-5789; Sis. Mgr: J.B. Rogers .......... Pgs. 707-70; 
. Cal Anaheim, L & M SiS., Box 6255 714-774-0492 Ala HuntsvIlle, Reynolds, 904 Bob Wallace 
Cal San Jose, Grosken, Inc., 330 Phelan Ave. 205-536-1941 

408-293-3108 Cal Burbank, Tech-Ser, Inc., 2435 N: Naomi 
Fla Winter Pk., Spartak, 410 Phelps Ave., S. . 213-846-9631 

305-644-3023 Cal Palo Alto, Tech-Ser, 800 San Antonia 
III Glen Ellyn, Repwood, 260 Sunset Ave. . 415-326-6400 

312-469.2344 Cal San Diego, Tech-Ser, Inc., Box 10544 
NJ Nutley,;: Brill, 326 Hillside Ave. 201-667:.0653 714-222-1121 
NC Charlotte, B. Jackson, 4632 Randolph Rd. Fla Ft. Laud, Reynolds & Assoc .. 161 SOW. 75th 

704-366-6678 305-581-6611 
Pa Lansdowne, W. F. Satterthwaite, 237 N. Fla Orlando, Reynolds & Assoc., Box 8877 

Lansdowne 215-623-5100 305-843-6440 
Tex Houston, Texas Special Elctm. Comps., 7024 Fla Melbourne, Reynolds, Box 1043 305-727-3205 

Mapleridge 713-666-5871 Ga Atlanta, Reynolds, 175 W. Wieuca 404-252-5360 
ELECTRONIC MACH. PARTS, 128-11 18th Ave., College Md 'Baltimore, Stemler, 6707 Whitestone 

POint, N.Y., 11356, Tel: 212-IN-I-8S50; Pres: W.T. 301-944-8262 
McAdam' . Mich Farmington, W. R. Hummon, Box 501 

ELCTRN. MEAS. INC., 405 Essex Rd., Neptune,' N.J., 
07753, Tel: 201-922-9300; Sis. Mgr: R.H. Schlote 

Ala Huntsville, Lee Assocs., Inc., Box 1506 
Pg.702 

. 205-883-2530 
Corin Meriden, P. Sturgeon, 99 Colony SI. 

203-237-1112 
Fla Orlando, Lee Assocs., 200 E. Marks SI. 

305-241-4445 
III La Grange, Bard, La Grange Ind'l. Pk. 

312-354-0660 

313-474-0661 
NJ Cherry Hill, Stemler Assoc., Inc., Box 287 

609-966-3477 
NY Fayetteville, M. P. Andrews, 319 Mott 

315-637-3144 
NC Charlotte, Electro-Rep Assoc., 128 W. 30th St 

. 704-333-0451 
Okla Okla Cy, Ammon & Champion, Box 12274 

405_948-2222 
Okla Tulsa, Ammon,& Champion, Box 4682 

918-627-7670 
Pa PaOli, Stemler Assoc., Inc., Box 71 t 215-644-3477 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Tex Dallas, Ammon & Champion, Box 35263 
214-357-8441 

Tex Houston, Ammon & Champion, Box 35552 
713-729-1233 

Va Alexandria, Stemler, 306 N. Wash. 703-548-7818 

ELECTRONIC RESEARCH CO., A Textron Co., Box 913, 
Shawnee MiSSion, Kans., 66202, Tet 913-631-6700, TWX: 
910-749-6477; Sis. Mgr., Instrs: R.L Rush 

Pgs. 458,1384 
Ala Huntsville, Lee Assocs., Inc., Box 1506 

205-539-0761 
Ala Huntsville, 20th Century Mklg., Box 6127 

205-772-9237 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor Blvd. 

714-540-7160 
Cal Menlo Pk., J. S. Heaton Co., Box 2087 

415-369-4671 
Cal Sunnyvale, Meas. Assocs., Box 2162 

.408-739-7785 
Cal Van Nuys, Shepard Comp., 16152 Covello 

213-787-4610 
Colo Broomfield, Arrowhead Sis., Box 335 

303-222-6462 
Colo Denver, Engrg. Resch., 231 Detroit 303-377-8306 
Conn New Canaan, S. Pierce, 115.Bald Hill Rd. 

203-966-4630 
Fla Clearwater, Dyne-A-M.ark, 1665 Magnolia 

813-446-2991 
Fla Fern Pk., Dyne-A-Mark Corp., Box 128 

305-831-5100 
Fla Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Fla Pompano Bch., Dyne-A-Mark, 1010 E. Atlantic 

305-942-5870 
Ga Chamblee, Lee Assocs., Box 80666 404-457-7117 
'" Wilmette, Crest Assocs., 505 4th SI. 

312-256-5202 
'" Oakbrook, Whitmore Assocs., 1301 N. 22nd 

312-325-4727 
Kans Prairie Vlg., Thunderbird Tech., 4014a W. 95th 

913-642-7220 
Kans Wichita, Thunderbird Tech., 1707 E.· Osie 

316-684-3941 
Ky FI. Mitchell, G. W. Thelen, 3273 New Orleans Dr. 

606-341-8181 
Ky Louisville, Ridgway East, 3807 Bishop 

502-968-2292 
Md Rockville, Farrell Assocs., 230 N. Wash. SI. 

. . 301-424-9460 
Md Towson, H.J. White Co., 320 Hillen Rd. 

301-VA-8-6373 . 
Mass Belmont, Vector SiS., 774 Pleasant St .. · 

. 617-489-1400 
MassNorwood, S. Pierce, Inc., 211 LindenSL 

617-762-3164 
Mich Detroit, Ridgway East, 25210 Rve Mile Rd. 

313-538-4940 
Minn Mpls., C.R. Gibb, 1311W. 25th SI. 612-377-1200 
Minn Mpls., Whitmore Assocs., 7710 Computer 

612-926-2855 
Mo Hazelwood, Thunderbird Tech., 400 Brookes 

314-731-4343 
Mo Kansas City, Prod. Automation, Box 11584 

, 816-763-2132 
NJ Cherry Hill, H. White, 499 Cooper Landing 

609-828-6373 
NJ Englewood, Central Assocs., 44 N. Dean 

201-568-0808 
NJ Riverdale, Compo Tech. Sis., Box 50 

201-835-0332 
NM Albuquerque, Arrowhead SiS., Box 243 

505-268-9706 
NY Latham, L-Tron Corp., Box 114 518-785-5032 
NY Lynbrook, Compo Tech. SiS., Box 384 

. 516-593-2628 
NY Plainview, Central Assocs., 11 Commercial 

516-433-0808 
NY Rochester, H.R. Murray, 113 Gilbert 

716-244-1100 
NY Skaneateles, L-Tron Corp., Box 147 

315-685-6172 
NY Syracuse, H. R. Murray, DeWitt, Box 11 

315-446-5555 
NY Tonawanda, L-Tron Corp., 123 Dalewood Dr. 

716-693-0887 
NC Winston-Salem, Lee Assocs., Box 15024 

919-724-2406 
Ohio Fairview Pk., Ridgway East, 20881 Lorain . 

216-333-1.300 
Ohio Loveland, Ridgway East, Box 68 513-683-4350 
Pa King of Prussia, LEtronix, 211 W. DeKaib 

Pa 
Tex 
Tex 
Tex 

Bessemer, Ridgway East; Box 626 
Dallas, R. Martin, 6211 Denton 
FI. Worth, W.P. Fralia, Box 12625 
Houston, R. Martin, Box 1002 

215-265-1020 
412-667-8573 
214-358-3704 
817-738-2002 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Utah Salt Lake City, Arrowhead Sis., Box 15386 
801-487-3444 

Wasl1Seattle, Blum & Assoc., 1818 Westlake N 
206-284-4082 

For: Can., Montreal, Que., Future Elctrns. Corp., 6655 
Cote des Neiges Rd. 514-735-5775 

ELCTRN. RESOURCES-COUNTER PROD. GROUP.' 
4561 Colorado Blvd., L.A., Cal., 90039, Tel: 
213-246-6761, TWX: 910-497-2264; Sls.·Mgr: R. Sayre 

ELCTRN. RESOURCES DIV., Tasker Inds., 4561 Colorado 
Blvd., Los Angeles, Cal., 90039, Tel: 213-246-6761, 
TWX: 910-497-2264; Dir. Mktg: T.L. Atherton 

ELCTRN. SEALS, 13766 Saticay St., Van Nuys, Cal., 
91402, Tel: 213-873-4982; Sis. Mgr: H. Adelman 

ELCTRN. SVC., 201 Linden Ave., Verona, N.J., 07044, Tel: 
201-239-0303; Sis. Mgr: W. Zilinsky . 

ELCTRN. SPACE PRODS., 854 S. Robertson Blvd., Los 
Angeles, Cal., 90035, Tel: 213-657-5540; Sis. Mgr: A. 
Freeland 

ELCTRN. SPECIALTY, Connecticut Div., 401 Watertown 
Rd., Thomaston, Conn., 06787, Tel: 203-283-5801, 
TWX: 710-475-0537; Sis. Mgr: R. Jacques 

ELECTRONIC SPECIALTY DIV_, Datron System, 18900 
N_E. Sandy Blvd., Portland, Ore, 97220, Tel: 
503-665-0121, TWX: 910-469-8782; SIs. Mgr: R. Lisdero 

Pgs.1698-1705 
Ariz Scottsdale, F. Schoeffler, 7224 N. Lakeside 

602-948-3470 
Cal Palo Alto, Mauldin Co., 200 California 

415-326-5291 
Cal Pica Rivera, Westrep, 9519 Telegraph 

213-949-2551 
Colo Denver, Daniels-Padgett, 2785 N. Speer 

303-433-7181 
Fla Winter Pk., Spartak, Box 915 305-644-3023 
III Hinsdale, J. O. Allyn, 419 S. Bruner 312-325-0495 
Iowa Cedar Rapids, Halgin Sis., 4403 First Ave. S.E. 

319-363-5119 
Kans MisSion, Halgin Sis., 5460 Buena Vista 

915-722-2441 
Md Hyattsville, L.D. Lowery, 6200 Annapolis 

, 301-773-4977 
Mass Natick, G. Rosen, 563 Worcester 617-655-2211 
Mich Franklin, Berberich Assoc., 31425 Nottingham 

313-626-7508 
Minn Minneapolis, Hasse & Assoc., Box 22707 

Minn St. Paul, Countryman Assoc., 1821 University 
. . 612-645-9151 

NJ E. Orange, Masin-Esco, 263 Cenlral 
201-674-6505 

NJ Neptune, L. K. Haner, 1420 7th Ave. 
NY Commack, L. K. Haner, Box 101 516-368-6668 
NY Syosset, Masin - Esco, 333 Jackson 

516-36.4-0310 
NY Syracuse, C. W. Flaring, Box 175 315-478-2149 
Ohio Dayton, Berberich Assoc., 4130 Linden 

513-252-9981 
Pa Broomall, L. D. Lowery, 280r.-W. Chester Pike 

215-356-5300 
Pa Harrisburg, L. D. Lowery, 1501 Allison St. 

717-233-0917 
Tex Dallas, R. R. Thomas, 8616 N.w. Plaza Dr. 

214-363-8591 
Wast1Seattle, H. !-evinson, 1211 E. Denny Way 

206-323-5100 
EXP: Los Angeles, Cal., Sumitomo Shoji America, 606 

S. Olive st. 213-627-4783 
For: Toronto, Ont., Can., Wislon Entprs., 386 Bering 

Ave. 416-231-7536 
For: Roxboro, Que., Can., Wilson Entprs., Box 115 

514-684-0383 
ELCTRN. SYS. ENGRG., 120 1/2 N. Cleveland, Cushing, 

Okla., 74023, Tel: 918-CA-5-1266; Sis. Mgr: A.A. 
Kaminshine 

ELCTRN. TRANSFORMER CORP., 460 Totowa Ave., 
Paterson, N.J., 07509, Tel: 201-279-4445; Sis. Mgr: A. 

_ Cezar 
ELECTRONIC TRANSISTORS, 153-13 Northern Blvd., 

Flushing, N.Y., 11354, Tel: 212-539-6700; Sis. Mgr: 
~~.F. Byrnes 

ELCTRNS., LTD., 3545 Third Ave., Marion, Iowa, 52302, 
Tel: 319-377-3566; Sis. Mgr: D. Meuler 

ELECTRONICS MISSILES & COMMS., Box 116, White 
Haven, Pa., 18661, Tel: 717-443-9575; Sis. Eng. Mgr: 
S. Koppelman 

ELECTRONS CO., Unit· of General Signal Corp., 65 
Passaic Ave., Fairfield, N;J., 07110, Tel: 201-621-9666; 
SIs. Mgr: R.E. Allison __ ••... _ ••• _._. __ ... _._ .... __ •• _._ ••.•••••••• Pg. 1451 
ELECTROPHYSICS CORP., 48 Spruce St., Nutley, N.J., 

07110, Tel: 201-667-2262; Sis. Mgr: L.M. Vallese 

ELECTROSPACE CORP., 956 Brush Hollow Rd., 
Westbury, 11590, Tet 516-997-7000 •••• _ ....... , •••• Pg.323 
Cal No. Hollywood, Assoc. Inds., 6855 Tujunga Ave. 

213-877-5458 

DC Washington, G. Gill, 1101 17th St., N.w. 
202-296-7997 

ELECTROSPACE SYSTEMS, Box 1359, Richardson, Tex., 
75080, Tel: 214-231-9303; Sis. Mgr: R.L. Carrel 

ELECTROTEC, INC., 3726 Cavalier Dr., Garland, Tex., 
75040, Tel: 214-276-8394; Mkt. Mgr: W.C. Cloyd 

ELECTROTOOLS, INC., 1422 Roosevelt Rd., Broadview, 
III., 60153, Tel: 312-681-6110, TWX: 910-226-4944; 
Sis. Mgr: H.J. Deerwester 

ELECTROVERT, INC., 86 Hartford Ave., Mt. Vernon, N.Y., 
10553, Tel: 914-664-6090; Sis. Mgr: D. Reynolds 

ELEXON INC., 1422 E. St. Gertrude, Santa Ana, Cal., 
92705, Tel: 714-540-9510, TWX: 910-595-1126; V.P. Mktg 
L Towle .................................................................... Pg. 706 

ELFAB CROP., Box 34555, Dallas, Tex, 75234, Tel: 
214-239-7181, TWX: 910-860-5137; Sis. Mgr: P.S. Lyon 

Pg.2627 
Cal Hollywood, Westaironics, 1800 N. Highland Ave. 

213-466-6201 
Fla Orlando, G. F. Bohman Assoc., 7040 Lake Elinor 

305-855-0274 
III Chicago, Gassner & Clark, 6644 N. Western Ave. 

312-764-6121 
Md Towson, Micro-Camp., 660 Kenilworth Dr. 

301-823-3603 
MassLexington, Circuit Sis., One Militia Dr. 

617-861-0567 
Mich Lathrup Village, R. C. Nordstrom & Co., Box 32 

313-444-4417 
Mlnn Mipls., S. Clothier Co., 7400 Lyndale Ave., S. . 

612-869-3231 
NJ Springfield, F.F. Sylvester Assocs., Box 207 

201-376-3324 
NC Winston-Salem, Elctrn. Mktg., 928 Burke St. 

919-722-5151 
Okla Okla. City, Ammon & Champion, Box 12274 

504-721-6417 
Pa GlenSide, Elcom, Inc., 130 S. Easton Rd. 

215-885-1325 
Pa . Huntingdon Valley, F. Inacker, 2436 Ayersdon 

Ave. 215-947-6224 
SC Greenville, Elctrn. Mktg., 808 Botany Rd. 

803-268-1125 
Tex Dallas, Ammon & Champion, Box 34555 

214-233-5591 
Tex Houston, Ammon & Cham~ion, Box 35552 

713-729-1233 
For: Can., Montreal, Que., Deskin SiS., 1565 ·Louvain 

St., W. 514-384-1420 
For: Can., Toronto, Ont., Deskin SiS., 78 Six Point Rd. 

416·239-4329 

, ELGAR CORP., 8159 Engineer Rd., San Diego, Cal., 
_92111, Tel: 714-279-0800, TWX: 910-335-1246; V.P. Mktg 

R.H. Wheelock .............................................. Pgs. 703-705 
Ala Huntsville, BCS, 3322 S. Memorial Pkwy. 

205-88J -6220 
Ariz Phoenix, Barnhill, 537 E. Osborn 602-263-1250 
Cal Cupertino, T. Snitzer, 10320 Saratoga-Sunnyvale 

408-257-8333 
Cal Del Mar, T. Snitzer, 1150 CamillO del Mar 

714-454-2191 
Cal L.A., T. Snitzer, 9005 Exposition 213-836-6170 
Colo Denver, Barnhill, 1170 S. Sheridan 303-934-5505 
Conn Hamden, Scien. Devices-NE, 2315 Whitney 

203-248-9361 
DC Wash., Eastern Instr., 5410 Indian Head Hwy. 

202-333-8880 
iFla Orlando, BCS, 940 N. Fern Creek 305-843-1510 
III . Chicago, Carter Elctrns., 4919 W. 63rd SI. 

312-585-5485 
Ind Indianapolis, Carter Elctrns., 6333 Hollister 

317-293-0696 
Iowa Cedar Rapids, Palatine Engrg., 720 Third S.E. 

319-365-8071 
Kans Andover, Palatine Engrg., 1722 Terry Ls. N. 

• 316-683-7512 
Karis Overland Pk., Palatine. Engrg., 7520 W. 63rd. SI. 

913-262-5643 
MassWakefield, Scien. Devices-NE, 591 North 

617-246-0920 
Mich Detroit, B. Hocker, 26847 Grand River 

313-531-1403 
Minn Mpls., Carter Elctrns., 1025B Evergreen Ls. 

612-544-9393 
Mo SI. Louis, Palatine Engrg., 1573 N. Warson 

314-426-7055 
NM Albuquerque, Barnhill, 1410-0 Wyoming N.E. 

505-299-7658 
NY Albany, J. Reagan, 6 Highland Ave. 518-489-4777 
NY. Binghamton, 'J .. Reagan, 528 Crestmont 

607-723-9661 
NY Great Neck, Meas. Technology, 295 Northern 

516'482-3500 
NY New Hartford, J. Reagan, 41 Woodberry 

315-732-3775 for Utica 

ELE - Ell 
NY Rochester, J. Reagan, 891 Monroe 716-473-2115 
NC Greensboro, BCS, 1039 E. Wendover 

919-273-1918 
Ohio Dayton, B. Hocker, 1400 Devereux 513-298-8638 
Pa Phila., Eastern Instr., 613 Cheltenham 

- 215-927-7777 
Tex Houston, Barnhill, 3810 Westheimer 713-621-0040 
Tex Richardson, Barnhill, 312 N. Central Expwy. 

214-231-2573 
Utah Salt Lake City, Bamhill 801-487-1327 
WashBelievue, Brennan, 208 Carlson 206-454-9332 
Wisc Milwaukee, Carter Elctms., 6400 W. Capitol 

414-464-5555 
EXP: San Diego, Elgar, 8159 Engineer 714-279-0800 

ELGENCO, INC., 1550 Euclid St., Santa Monica, Cal., 
90404, Tel: 213-451-1635, TWX: 910-343-6475; SIs Mgr: D. 
Cusworth ........................................................ PgB. 460-465 

Ala Huntsville, Lee Assocs., Box 1506 205-539-0761 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal WoodSide, Windsor Dynamics, 195 Greer 

415-854-4870 
Conn Glastonbury, Instrs. Reps., Inc., 124 Hebron Ave. 

203-633-0777 
DC Washington, R·. Davies Assoc. 301-587-3910 
Fla Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Ga Chamblee, Lee Assocs., Box 80666 404-457-7117 
Ls New Orleans, M .. Speairs Operator WX 3161 
Md Silver Spg., R. Davies, 10 Old Post Off. Rd. . 

301-587-3910 
MassArlington, Instrs. Reps., 1046 Massachusetts 

617-646-1034 
Mich DetrOit, Chandler, 32401 W. 8 Mile Rd. 

313-476-5800 
NM Albuquerque, C. Schmidt, 9611 Acoma, S.E. 

505-298-2415 
NY Great Neck, H. Krasner, 33 Great Neck 

516-487-0690 
NC Winston Salem, Lee Assocs.; Box 15034 

. 919-724-2406 
Pa . New Britain, Kastle, 434 E. Butlor 215-348-4466 
Tex Arlington, Packard-Speairs 817-261·44?4 
Tex Houston, Packard-Speairs Assoc. 713·923·7616 
Tex San Antonio;-Packard-Speairs Assoc. 

Dial Opr. 2333 
=LGI~! =LCTR~IS., SUb. 8e~ic, Inc., Walnu! St., Waterford, 

Pa., 16441; Tel: 814-796-2601, TWX: 510-699-6859; 
Sis. Mgr: L.C. Stuller 

ELIN DIV., California Instrs., 5150 Convoy St., San 
Diego, Cal., 92111, Tel: 714-279-8620; V.P.Mktg: H.W. 
Clarll ••• _ •••••••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••••• __ .Pg. 671 
Ala • Huntsville, Currie Aerospace, Box 1424 

205-536-5650 
Ariz Tempe, Recording SCience, Box 27806 

602-275-1372 
Cal Downey, RDP, 11565-6 Paramount Blvd. 

213-923-6784 
Cal San Jose, RDP Instrs., Inc., 100 N. Winchester 

Blvd. 408-248-0120 
Colo Littleton, RADCO Elctrns., 2552 Ridge 

303-794-4279 
Conn Hamden, Applied Meas., Box 5181 203-288-5288 
Fla Orlando, Currie Aerospace, Box 13229 

305-855-0843 
III Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312-825-1144 . 
Ind Indianapolis, Cozzens & Cudahy, 647 Mulford Ct. 

317-244-2456 
MassActon, Applied. Meas., Box .316 617-263-2766 
Minn Minneapolis, Cozzens & Cudahy, 7450 France 

Ave. S. 612-920-1022 
Mo St. Louis, Cozzens & Cudahy, 10534 Natural 

Bridge 314-423-1234 
. NJ Fairfield, KLS Assocs., 387 Passaic 201-227-2900 
·NJ Hazlet, Mer Mon (2M) Elctm. Instru., Box 302 

201-264-1851 
NM Albuquerque, Bennewltz, 9720 Candelaria, N.E. 

. 505-298-6775 
NM Albuquerque, Recording SCience, 1811 Carlisle 

N.E. 505-265-7631 
NY New York, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Currie Aerospace Assoes., Box 

10329 919-725-1927 
Ohio Medina, Cozzens & Cudahy, 735 South Ct. 

216-725-5660 
Pa Abington,8ach-Stewart, 947 Old York 

215-927-1200 
Tex Austin, SESCO, 512 E. Riverside 512-444-6694 
Tex EI Paso, Recording Science, Box 4033 

915-565-5530 
Tex Houston, SESCO, 5757 Bellaire BI\(d. 

713-668-7840 
Tex Richardson, SESCO, 300 N. Central Expwy. 

214-231-9364 
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ELI- EON 
Va Annandale, Nine Assoes., Box 328 703-256-9105 
WashSeattle, Datacom, 2207 Fairview 206-329-2989 
For: ·Can., Downsview, Ont., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Ottawa, Ont., Electronetic Sys., 1342 Bank 

613-733-3781 
For: Can., Montreal, Que., Electronetic Sys., 6420 

Victoria 514-342-4112 
ELJAY CORP., 9062 Old Annapolis Rd., Columbia, Md., 

21043, Tel: 301-730-8450; Pres: SA Sladek 
. ELLISON DRAFT GAGE CO., INC., Box 96, New Buffalo, 

Mich., .49117, Tel: 616-469-0110; Sis. Mgr: K.O. Plache 
ELMAG CORP., 54 Clark St., Newark, N.J., 07104, Tel: 

201-481-1600; Pres: I. Black 
--- Advertisement ---

Elmag Corporation manUfactures to 
customer specifications Electroll)ag
netic Interference Filters, High Volt
age and Special Capacitors. The RFI 
Filters achieve the optimum in the 
suppression of noise from all spurious 
energies and can be housed in virtually 
any package. The High Voltage and 
Special Capacitors are custom fab
'ricated to meet unique specifications 
for High Voltage, Multiple Sections, 
Close Tolerances, High Capacity and 
High Insulation Resistance. We wel
come an opportunity to serve you. 

·ELMECO ENGRG:; 539 Beall Ave., Rockville, Md., 20850, 
Tel: 301-762-6823; Sis. Mgr: T. Sarkady 

ELMWOOD SENSORS, INC_, 1653 Elmwood AYe., 
Cranston, R_I., 02907, 'Tel: 401-781-6500, TWX: 
7111-381-6413; Exec_ V_Po A. Nathan _ ............... Pg.1970 

Cal Palo Alto, O'Donnell, 1955B EI Camino Real 
415-327-9061 

Cal Torrance, O'Donnell, 18053'Crenshaw Blvd. 
, , 213-323-9243 

Colo Denver, O'Brien SiS., 2785 N. Speer 
303-477-4713 

Fla Maitland, 0 & E Assocs., 2031 Chippewa Trail . 
305-644-3039 

Ga Kennesaw, K & E Asso., Blue Springs Pk. 
404-974-4264 

III· Hoffman Estates, Tech. Reps., Box 565 
312-894-5189 

100 Columbus, Indl. Comps., Grandview Lake RR6 
. 812-342-4064 

Ind Marion, O. Bromberg, 1723 OverlOOk Dr. 
317-664-5384 

Iowa Cedar Rapids, Reid Assoes., 526 MNB Bldg. ' 
, 319-362-6302 

Ky, Louisville, O. Bromberg, 1.0306 Hartley Dr. 
. 502-245-8916 

Md Baltimore, J. Maguire, 5716 York Rd. 
301-433-2613 

Mich Farminglon, Davis & Martensen, 22725 Orchard 
Lake 313-474-8300 

Minn Mpls., C. Listug Sis., 6309 Wyoming N. 
612-537-6740 

Mo SI. Louis, EJ. Hill Co., 915 Buder Bldg. 
314-621-1818 

NH Durham, G. Forman, Denbow Rd. 603-868-4064 
NJ Pennsauken, J. Maguire, 4608-10 Wes1field 

609-665-5136 
NJ Ridgefield, G.M. Moch Co., 595 Broad 

201-945-0080 
NY Lalham, L-Tron Corp., Box 114 518-785-5032 
NY Binghamton, Canavan:Scanlon, 116 State SI. 

607-724-7220 
NY Buffalo, Canavan-Scanlon, 4511 Harlem 

. 716-839-3373 
NY New York, G.M. Moch Co. 212-279-6758 
NY Rochester, Canavan-Scanlon, 50 Telco Rd. 

716-442-0720 
NY SyracusE!, Canavan-Scanlon, Box 142 

, 315-483-9161 
Ohio Cincinnati, 0: Bromberg, 561 Reading 

. 513-381-5728 
Ohio Cleveland, Allied Entprs.,,7281 Pearl 

216-234-3838 
Pa Pittsburg,Tech. Equip. Mkt., Box 11613 

, 412-341-3011 
RI Edgewood, G.H.G. Forman, 21 Stratford 

401-781-1230 
Tex Richardson, R. Kimball, 777 S.' Central Expy. 

214-231-3447 
WashBelievue, M. Poggi Co., Box 786, 206-454-2026 
Wisc Milwaukee, R. Zingler, 155 E .. Silver Spring 

414-964-8120 
For: Can., Montreal, Braydon Electro, 360 Montee de 

Liesse 514-341-3330 
For: Can., Nobleton, Ont., Braydon Electro; Box 57 

416-859-0712 

MANUFACTURERS & SALES OFFICES DIRECTORY 

ELNETIC ELCTRNS., INC., 2100 Zeno PI., Venice, Cal., 
90291, Tel: 213-821-3447; Sis. Mgr: EH. Carlson Jr. 

ELPA MKTG. INDS., Record Prods. Div., Thorens & Atlantic 
Aves., New Hyde Park, N.Y., 11040, Tel: 
516-746-3002; Sis. Mgr: P.A. Stone 

ELTEE,INC.,21 Fairfield PI., W. Caldwell, N.J., 07006, Tel: 
201-226-5600; Sis. Mgr: I.A. Trygg 

ELZEE METAL PRODS. CO., INC., 775 39th SI., Brooklyn, 
N.Y., 11232,-Tel: 212-435-5000; Sis. Mgr: C. Baker 

EMC TECHNOLOGY INC, 1300 Arch St., Philadelphia, Pa., 
19107, Tel: 215-LO-3-1340, TWX: 710-670-1298; Sis. 
Mgr: S. Rollin , 

EMCEE ELCTRNS., INC., 177 Old ChurChman Rd., New 
Castle, Del., 19720, Tel: 302-328-1354 

EMELOID CO., INC., Sub. Addressograph-Multigraph 
Corp., 1239 Central Ave., Hillside, N.J., 07205, Tel: 
201-352-1944; Sis. Mgr: GW. Emerson 

EMERSON & CUMING, INC., Dielectric Mat'ls. Div., 869 
Washington SI., Canton, Mass., 02021, Tel: 
617-828-3300, TWX: 710-348-1324; V.P. Sis: W.R. 
Cuming . 

EMF SYSTEMS,INC., P.O. Box 1009, State College, Pa., 
16801, Tel: 814-237-6022; Sis. Mgr: J. Chernega 

EMP ELCTRNS., INC., Box 2346, Phoenix, Ariz., 85002, 
Tel: 602-978-8604, TWX: 910-950-1944; Sis. Mgr: C.E 
Carter 

EMPIRE SCIENTIFIC CORP., 1055 Stewart Ave., Garden 
City" N.Y., 11530, Tel: 516-742-7200; V.P.Sls: M. 
Squire 

EMPIRE SCI., IND'L. ELCTRN. GAGE, 1055 Stewart Ave., 
Garden City, N.Y., 11530, Tel: 516-742-7200; Sis. Mgr: 
EM. Toombs 

EMPIRE SCI., IND'L. INSTR., 1055 Stewart Ave., Garden 
City, N.Y., 11530, Tel: 516-742-7200; SiS., Mgr: E.M. 
Toombs 

EMPRO MFG. CO., INC., Box 26064, Indlanapoils, Ind., 
46226, Tel: 317-823-4478; Sis. Mgr: D. Hughes 

Pg.459 
Ala 'Huntsville, ElectrO-Tech., 106 Jordan NW 

205-539-3718 
Conn Middletown, Manclb Co., Randolph & Co. Ave. 

203-347-5629 
Fla Orlando, Electro-Tech .. Inc., 307 27th St. 

305-423-5589 
Ga Atlanta, Electro-Tech., 3020 Commerce Way 

, 404-767-8761 
III Chicago, Pacific Inicators, 5924 W. Madison 

312-CO-I-1330 
Md ' Elkridge, Sunshine Sci. Instrs., 5600 Main 

301-796-5600 
Mass Burlington, The Mancib Co., "A" SI. at Middlesex 

Tpke. 617-272-9450 
NY LlC, Tobias & Co., 48:15 31st Ave. 212-726-4551 
NC Charlotte, Electro-Tech., 5141 Belhaven 

704-392-7451 
Ohio Cleveland, Weschler Elec., 4250 W. 130th 

216-251-4609 
Pa Phila., Sunshine Sci. Instrs., 1810 Grant 

215-0R-3-5600 
For: Can., Ajax, Ont., Stark Elctrn. Instrs.: 540 Finley' 

, 416-942-2120 
EMR COMPUTER, 8001 Bloomington Frwy., Minneapolis, 

Minn., 55420, Tel: 612-888-,9581, TWX: 910-576-2797; 
Dir. Mktg.: Arthur Mintz 

EMR DIV., Weston Instrs., Box 44, Princeton, N.J., 08540, 
Tel: 609-799-1000; Sis. Mgr: H.K. Yingling 

ENCLOSURE CORP., 1701 Industrial Blvd., Pennsauken, 
N.J.,08110, Tel: 609-665-4321; Sis. Mgr: R.D. Edelman 

ENCOM PRODS. CO., INC., Box 300, Oxford, Pa., 19363, 
Tel: 215-932-9265; Sis. Mgr: R.P. Mallalieu 

ENCODER DIVISION, Litton Sys. Inc., 20745 Nordhoff SI., 
Chatsworth, Cal., 91311: Tel: 213-341-6161, TWX: 
910-494-1229; V:P. Mktg:J. Ferrero . 

ENDEVCO, 801 S. Arroyo Pkwy., Pasadena, Cal~., 91109, 
. .Tel: 213-681-2401, TWX: 910-588-3272; Sis. Mgt: V.L. 

McKelvy 
ENDICOn COIL CO., 24 Charlotte St., Binghamton, N.Y., 

13905, Tel: 607-797-1263; Sis. Mgr: R.L. Beebe 
ENERGY SCIENCES INC., 111 Terrace Hall Ave., 

Burlington, Mass., 01803, Tel: 617-272-8770; Sis. Mgr: 
'J. Weisman 

ENERGY SYSTEMS, 3180 Hanover St., Palo Alto, Cal., 
94303, Tel: 415-493-3900, TWX: 910-373-1238; 
V.P-"Mktg: R.T. Ashcroft 

ENGDAHL ENTERPRISES, 2850 Monterey Ave., Costa 
Mesa, Cal., 92626, Tel: 714-54000398; Sis. Mgr: P.O. 
Engdahl . 

--- Advertisement --

Engdahl Enterprises manufactures 
Peak Shock Recorders which are pas
sive instruments measuring accelera
tions from 0 to 10,000 g. Accuracy is 
within 3% of full scale with a resolu
tion within 1%. Frequency spectra 
available are 2 to 25, 310 to 870 and 
950 to 2,000 Hz in 12,8, and 8 discrete 
frequencies, respecively. 

ENGELHARD MINERALS & CHEM., Engelhard Inds. 
DIY_, 430 Mountain AYe_, Murray Hili, N.J., 07974, Tel: 
201-464-7000 .......................................................... Pg. 2817 
Cal Burlingame, Engelhard Inds., 863 Malcolm Blvd. 

415-697-6001 
Cal Los Angeles, Engelhard Inds., 6001 Bandini Blvd. 

213-724-1800 
Iii Skokie, Engelhard Inds., 8131 Monticello Ave. 

, 312-673-1900 
Tex Dallas, Engelhard Inds., 2878 Walnut Hill La. 

214-350-4106, 
Tex Houston,'Engelhard Inds., 7900 Westglen 

713-782-2222 
WashSeattle, Engelhard Inds., 3203 Fremont Ave., N. 

206-632-7122 

ENGELHARD MINERALS & CHEMICALS CORP., 
Engelhard Inds. DiY., H.A. Wilson Dept., Tech. Syc. 
Dept., 2655 U.S. Rte. 22, Union, N.J., 07083, Tel: 
201-686-6600; Sls.Mgr. T.W. Paterson ............ Pg. 2817 
Cal Los Angeles, 6001 Bandini Blvd. 213-724-1800 
Cal Burlingame, 863 Malcolm Rd. 415-421-1447 
III Skokie, 8131 'Monticello Ave. 312-673-1900 

,Mich Lathrup ,ViiI., 28250 Southfield Rd. 3~ 3-358-5750 
Tex Dallas, 2810 Lemmon Pk., E. 214-521-0490 
Tex Houston, 7900 Westglen 713-782-2222 
WashSeattle, 2303 Fremont Ave., N. 206-632-7122 

ENGELMANN MICROWAVE, Skyline Dr., Montville, N.J., 
07045: Tel: 201-334-5700, TWX: 710987-8344; Sis. 
Mgr: C. Schraufnag'l 

ENGINEERED COMPS. CO., 2134 W. Rosecrans Ave., 
Gardena, Cal., 90249, Tel:'213-321-6565; Sis. Mgr: J.F. 
Robison . 

ENGINEERED PLASTICS, INC., 213 Chase St .. 
Gibsonville, N.C., 27249, Tel: 919-449-4121; Sis. Mgr: 
SW. Moore . . , 

ENGINEERING ASSOCS., 434 Patterson Rd., Dayton, 
Ohio, 45419, Tel: 513-293-1662; Pres: C.C. Littell, Jr. 

ENGINEERING CONSL TS., LTD.,. 1509 E Del Amo, 
Carson, Cal., 90746, Tel: 213-382-0304; Sis. Mgr. J. 
Schwabe ' 
--- Advertisement ---

ECL's chip carriers are approved by 
the E.I.A. & Mil. They are inert in 
material and are completely free from 
electrostatic charge'. ECL's, chip 
TRA YPAK is wi~ely used for optical 
insp., automatic loading, test and ship
pillg. Achieve accountability of chips 
after slicing. REduce your rejects from 
contaminates and excessive handling. 
TRA YPAK's are coated with either 
Teflon, Silicon or Electroplate. Are ca-

.. pable of withstanding high bonding 
temperatures for Moly tab processes. 

ENGRG. DESIGN & DEV., 12670 Pierce St., Pacoima, Cal., 
91331, Tel: 213-899-2521; Sis. Mgr: D.P. Cronin 

ENGRG. SVCS., 133 Kings Rd.', Madison, N.J., 07940, Tel: 
201-377-4003; Sis. Mgr: R. Love 

ENGIS CORP., 8035 Austin Ave., Morton Grove, III., 60053, 
Tel: 312.966-5600, TWX: 724-469; Sis. Mgr: A.Leaver 

ENGLER INSTR. CORP., 250 Culver Ave., Jersey City, 
N.J., 07305, Tel: 201-332-5353; Sis. Mgr: W. Heydt 

ENM CO., 5350 Northwest Hwy., Chicago, III., 60630, Tel: 
312-775-8400; Adv. Mgr: M.W. Koziol , 

ENTERPRISE DEVELOPMENT CORP .. 5127 E. 65th St., 
Indianapolis, Ind., 46220, Tel: 317-251-1231; Sis, Mgr: 
L. Kopernak 

ENTHONE,INC., Box 1900, New Haven, Conn., 06508, Tel: 
203-934-8611; Sis. Mgr: J.R. Eisele 

ENTRON, INC., 2141 Industrial PkWy., Silver Spring, Md., 
20904, Tel: 301-622-2000; Sis. Mgr: E\P. Whitney 

ENTRON INC., LAB. Instr. Div." Matawan-Freehold Rd., 
Morganville, N.J .. 07751, Tel: 201-591-1000, TWX: 
7100998-0383; Pres: J. Ross 

ENVIRONMENTAL CONTAINER SYS., Div. Crate-Rite, 
hic., P.O. Box 337, Union City, Calif., 94587, Tel: 
415,471-6663; Sis. Mgr: D.M. Becklin ' 

EVIROTECH CORP_, See Dohrmann 
,E.O. ELECTRONICS, INC., Mountain Lakes, N.J., 07046, 

Tel: 201-334-8727; Pres: E .. Osterland " 
EON I\I1STF,l., INC., 15547 Cabrito Rd., Van Nuys, Cal., 

91406, Tel: 213-781-2185; Sis. Mgr: R.M. Jones 
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MANUFACTURERS & SALES OFFICES DIRECTORY EPC· ETC 
EPCO PRODS., INC., P.O. Box 298, Wallkill, N.Y., 13589, 

Tel: 914-TW-5-3300; Sis. Mgr: D. Unger 
EPIC, INC., 150 Nassau St., New York, N.Y., 10038, Tel: 

212-349-2470; Sis. Mgr: P. Letlca 
EPOXY CAST ELCTRN. CASE CO., 44 Prospect SI, 

Yonkers, N.Y., 10701, Tel: 914-YO-3-5900; Gen'l Mgr: 
J.J. Wilentchik 

EPOXY PLASTIC MOLDERS, 109 Coit St, Irvington, N J, 
07111, Tel: 201-371-3131 

--- Advertisement ---

Epoxy Molded Products Manufac
tures a complete line of Encapsulation 
Cases, Headers and Module Packages. 
Precision Custom Molding in all plas
tics. Prototype and Production Tool
ing built in our own facilities. 

EPOXYLITE CORP., Box 3397, S. EI Monte, Calif., 91733, 
Tel: 213-444-9514, TWX: 910-587-3431; Sis. Mgr: P.A. 
Timmins 

EPPLEY LAB., INC., Box 419, Main P.O., Newport, R.I., 
02840, Tel: 401-847-1020, TWX: 401-846-3181; Sis. 
Mgr: G.L Kirk 

EQUIPMENT CO. OF AMERICA, 1075 Hialeah Dr., 
Hialeah, Fla., 33010, Tel: 305-887-1772;5Is. Mgr: E.S. 
Christiansen, Jr. 

EQUIPMENT.& SVC. CO., 7118 Envoy Ct., Dallas, Tex., 
78247, Tel: 214-631-7450; Sis. Mgr: J.A. Green 

EQUIPTO, 225 S. Highland Ave., Aurora, 111.,60507, Tel: 
312-TW-6-4641; Adv. Mgr: F. Vitek 

EQUIPTO ENCLO$URE SYS_, Dlv_ Equlpto Elctrns., 435 
Woodlawn Ave_, Aurora, 111.,60507, Tel: 312-897-4691; 
SIs. Mgr: Csrl W. Peterson .. _ •.. _ ••••• _ ...... _ •.•• _ ....... Pg.2318 
Cal Fullerton. Kendall Co .• 725 Roserita Dr. 

714-870-4110 
Cal Palo Alto. Kendall Co., Box 11073 415-322-6338 
Fla Clearwater, W. Wimberly, 532 S. Ft. Harrison 

813-446-7072 
Fla Orlando, W. Wimberly, 500 S. Osceola 

305-425-3083 
Ga Smyma, F. Fausett, 145 Spring 404-436-5169 
III Palatine, J. Clark Co., 501 W. Hellen Rd. 

312-358-5095 
Iowa Marion, Thomas-Modrcin, 890 17th 319-377-6261 
Kans Shawnee MiSSion, Thomas-Modrcin, 5450 Buena 

Vista 913-432-2131 
jvili Siiv&( 3pring, QED i::lcirn:i., 050 Slj~o 

301-588-8134 
Mass Newtonville, Edcom, 815 Washington 

617-969-9710 
Mich Royal Oak, Satullo, 4514 N. Woodward 

. . 313-549-3910 
Mo Hazelwood, Thomas-Modcrin, 47 Village Sq. 

314-838-6446 
NJ Camden, Q.E.D. Elctrns., 2916 Federal St. 

609-365-2450 
NM .Albuquerque, Illata Handling, 209 San Pablo, S.E. 

505-268-0928 
NY MI. Vernon, Q.E.D. Elctrns., 500 Nuber . 

914-664-0080 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
OhJo Cleveland, Satullo, 1.6801 E. Euclid 216-486-2800 
Ohio Dayton, Satullo, 2801 Far Hills 513-293-7061 
SC Greenwood, F. Fausett, Stoney PI. 803-451-7847 
Tex Dallas, Aymond,4:!40 N. Central Expwy. 

. 214-827-8043 
Utah Salt Lake City, Peirce Bowth.orpe Agenty, 143 S. 

4th, E. 1101-328-8173 
WashSeattle, R. Johnston, 1011 N.E. 69th 

. 206-524-5170 
EQUITABLE ENGRG. CO., 2724 Normandy Rd., Royal 

Oak, Mich., 48073, Tel: 313-549-5300, TWX: 
810-232-4855; Oper. Mgr: S. Nement 

ERA ACOUSTICS, 311 E. Park St., MoonaChie, N.J., 
07074, Tel: 201-641-3650 J. Grieg 

ERA ACOUSTICS CORP., Sub. Elctrn. ResCh. Assocs., 
Inc., 311 E. Park St., MoonaChie, N.J., 07074, Tel: 
201-641-3650; Sis. Mgr: J. Grieg 

ERA TRANSPAC CORP., See Elctrn. Research Assocs. 
ERASER CO., Box 1342, Syracuse, N.Y., 13201, Tel: 

315-454-3237; Sis. Mgr: J. Kemeny 
ERCONA CORP., Elctrns. Div., 2121 Bellmore Ave., 

Bellmore, N.Y., 11710, Tel: 516-781-2770; Sis. Mgr: M. 
Kandell . 

ERDCO ENGRG. CORP., 136 Official Rd., Addison, III., 
60101, Tel: 312-543-6733; Exec. V.P: E.M.Nesvig 

ERIE ARTISAN CORP, 11400 Madison Ave, Cleveland, 
Ohio, 44102, Tel: 216-521-6173; Sis. Mgr: T.D. Burt 

ERIE FREQUENCY CONTROL., Div_ Erie Technological 
Prods., 453 Uncoln St., Carllsla, PL, 17013, Tel: 
717-249-2232; SIs. Mgr: K. Dance .... _ ... Pgs_ 1382,1383 

Cal Palo Alto, Erie Tech. Prods., 460 Califomia Ave. 
415-327-1520 

See Page 957 for TRADE NAME DIRECTORY 

Cal Pasadena, Erie Tech. Prods., 1000 E. Walnut St. 
213-795-8801 

Cal Santa Ana, Erie Tech. Prods., 1420 E. Edinger St. 
714-835-4822 

Fla Winter Pk., Erie TeCh. Prods., 2050 W. Fairbanks 
Ave. 305-644-0954 

III Des Plaines, Erie TeCh. Prods., 3150 Des Plaines 
Ave. 312-297-5560 

Ind Ft. Wayne, Erie Tech. Prods., 2010 Inwood Dr. 
219-743-4418 

Md Ellicott City, Erie Tech. Prods., 9051 Baltimore 
Nat'l. Pike 301-465-8450 

MassWakefield, Erie Tech. Prods., 591 North Ave. 
617-245-7880 

Minn Minneapolis, Erie TeCh. Prods., 7415 Wayzata 
Blvd. 612-545-2526 

Mo No. Kansas City, ECI Semiconductors, 1520 
Taney St. 816-421-8400 

NJ Montvale, Erie Tech. Prods., 7a.;J Chestnut Ridge 
Rd. 201-391-3403 

NJ Pennsauken, Erie Tech. Prods., 5425 Marlton Pike 
609-665-4787 

NY Liverpool, Erie Tech. Prods., 300 Tulip SI. 
315-457-5935 

NC Greensboro, Erie TeCh. Prods., 612 Pasteur Dr. 
919-299-1905 

Ohio Dayton, Erie Tech. Prods., 1563 E. Dorothy La. 
513-293-6959 

Tex Dallas, Erie TeCh. Prods., 4300 N. Central Expwy. 
214-827-4401 

ERIE TECHNOLOGICAL PRODS_ (EEMI, 644 West 12 
St., Erie, P." 16512, Tel: 814-453-5611, TWX: 
510-696-6607; V.P. Sis: W_R_ Crotty ••• ~_PgB. 1382,1383 
Cal Palo Alto, Erie Tech. Prod., 460 California Ave. 

415-327-1520 
Cal Pasadena, Erie Tech. Prod., 1000 E. Walnut SI. 

213-795-8801 
Cal Santa Ana, Erie Tech. Prod., 1420 E. Edinger SI. 

714-835-4822 
Fla Winter Pk., Erie Tech. Prods., 2050 W. Fairbanks 

Ave. 305-644-0954 
III Des Plaines, Erie Tech. Prod., 3150 Des Plaines 

Ave: 312-297-5560 
Ind FI. Wayne, Erie TeCh. Prod., 2010 Inwood Dr. 

219-743-44t8 
Md Ellicott City, Erie Tech. Prod., 9051 Baltimore 

Nat'l Pike 301-465-8450 
MassWakefield, Erie TeCh. PrOd., 591 North Ave. 

617-245-7880 
Minn Minneapolis, Erie TeCh. Prod., 7415 Wayzata Blvd. 

612-545-2526 
Mo N. Kansas City, ECI Semiconductors, 1520 Taney 

SI. 816-421-8400 
NJ Montvale, Erie TeCh. PrOd., 70-J Chestnut Ridge 

Rd. 201-391-3403 
NJ Pennsauken, Erie Tech. Prod., 5425 Marlton Pike 

609-665-4787 
NY Liverpool, Erie TeCh. Prod., 300 Tulip SI. 

. 315-457-5935 
NC Greensboro, Erie Tech. Prod., 612 Pasteur Dr. 

919-299-1905 
Ohio Dayton, Erie TeCh: Prod., 1563 E. Dorothy La. 

513-293-6959 
Pa Erie, Erie TeCh. Prods., 644 W. 12th SI. 

814-453-5611 
Pa Philadelphia, D. MnCham 215-925-9228 
Tex Dallas, Erie TeCh. Prod., 4300 N. Central Expry .. 

214-827-4401 
EXP: Erie, Pa, T. O. Brown, 500 W. 12th St. 

814-453-5611 
For: Don Mills, Ont, Erie TeCh. Prod., 1262 Don Mills 

Rd.· 416-449-6376 
ERIKSON SPECIALIZED TOOL CO., Box 424, 

Pico-Rivera, Cal., 90660, Tel: 213-699-3719; Sis. Mgr: 
J.R. Erikson . 

ESC ELCTRNS. CORP_, 534 Bergen Blvd., Palisades 
Pic., N_J_, 07650, Tel: 201-847-0400, TWX: 710-991-9780; 
Sis. Mgr: R_ Csrr _____ ... _ .. d_Pgs.1513,2747 
Ariz Phoenix, Toward Engrg., Box 15268 602-955-3193 
Cal Encino, M. Fassberg, 17100 Ventura Blvd. 

213-783-4010 
Cal Mtn. VI9W, P.M. SiS., 1941 Springer '''15-964-5600 
Colo Broomfield, Arrowhead Sis., 7943 W. 98th 

303-222-6462 
Fla Ormond BCh., Mktg. TeChnology, 110 E. Granada 

904-672-2314 
III Chicago, Carlson Elctrn., 7448 N. Harlem . 

312-774-0277 
Md Ba!timore, H.J. White Co., 320 Hillen Rd. 

301-828-6373 
Mass Winchester, Blake Assoc_, 7 Lowell Ave. 

617-729-7890 
Minn Minneapolis, Carlson Elctrns.; 2500 39th NE 

612-788-4111 
Minn Mpls., Exon Elctrn., 5164 Rainier Pass 

612-788-4111 

Mo St. Louis, Carlson Elctrns., 453 N. Lindbergh 
314-991-0262 

NJ Cherry Hill, H. White, 499 Cooper Landing 
609-667-3202 

NY Centerport, pYros Engrg., 41 Harbor Circle 
516-757-8647 

NY Liverpool, Varrelman-Gorman, Box 387 
315-458'4774 

NM Albuquerque, Arrowhead SiS., Box 243 
505-855-4562 

Ohio Cincinnati, Giesting Assocs., 3274 Donnybrook 
513-541-6650 

Tex Dallas. Texas-Microwave/Elctrn., 10425 Countess 
Dr. 214-358-1172 

Utah Salt Lake City, Arrowhead, 49 W. Malvern 
801-485-3362 

WashSeattle, Paratech, 2208 NW. Market St. 
206-783-3900 

ESCA, Div. of Solitron/Microwave, Jupiter, Fla., 33458, Tel: 
305-287-5000; Sis. Mgr: J. Friedman 

ESCO PRODUCTS, Oak Ridge Rd., Oak Ridge, NJ, 07438, 
Tel: 201-697-3700; Sis. Mgr: B. Dixon 

ESSENTIAL ELCTRNS. CORP., 3001 Chester Ave., 
Cleveland, Ohio, 44114, Tel: 216-781-7136; Sis. Mgr: 
J.L. Fine 

ESSEX CRYOGENICS INDS., 8213 Gravois, SI. Louis, 
Mo., 63123, Tel: 314-VE-2-4500; Sis. Mgr: W.J. Adams 

ESSEX ENGRG. CO., INC., Box 28, Essex, Conn., 0642_6, 
Tel: 203-767-8221; Sis. Mgr: S.C. Ciszek, Jr. 

ESSEX INT'L., INC., Communications & CATV Div., 800 E. 
Garfield Ave., Decatur, III., 62526, Tel: 217-429-2531; 
Sis. Mgr: D. Snyder 

ESSEX INT'L, INC., Ind'l. Wire Prods. Div., 445 Park Ave., 
Sycamore, III.,· 60178, Tel: 815-895-4501, TWX: 
910-639-0611; V.P. & Gen. Mgr: J. Gerber 

ESSEX INT'L.,INC., Magnet Wire Div., 1601 Wall St., Fort 
Wayne, Ind., 46804, Tel: 219-743-0311,·· TWX: 
219-241-4272; Sis. Mgr: J. Fiske 

ESSEX INT'L., INC., Power Conductor Div .• 2601 S. 
Adams, Marion, Ind., 46953, Tel: 311-664-6211, TWX: 
317-667-6972; V.P. & Gen. Mgr: W. Skinner 

ESSEX INTERNATIONAL, Stemco Controls, Box 1007, 
Mansfield, Ohio, 44903, Te·l: 419-884-1311 ; Sis. Mgr: R. 
Joslyn, Jr. 

ESTERLINE ANGUS DIV., Esterline Corp., Box 24000, 
Indianapolis, Ind., 46224, Tel: 317-244-7611; V.P. Sis: 
H.C. Cameron 

E5T!.':S E~!G;':G. CO., 5·~3 '.I\/o!!t·1e!!th St.. enrc~n:!. C~lif .• 
90248. Tel: 213-321-981t; Sis. Mgr: S. Estes 

--- Advertisement ---

ASSEMBLY SERVICES for cables, 
electronic circuits, electro/mechanical 
devices. Prototype and production 
quantities. High voltage testing to 30 
KV. Encapsulation services for all 
materials. RFI-EMG specialists for 
shielding systems, kits, components. 
ELECTRO-SHIELD engine shielding 
for all Gov't. and commercial specifi
cations. Private label suppliers to 
OEMs. 

ETAMCO, INDUSTRIES, 1 Montgomery St., Belleville, N.J., 
07109, Tel: 201-759-7100; V.P: R.N. Cox 

ETC, INC., 990 East 67 St., Cleveland, Ohfo, 44103, Tel: 
216-HE-2-0855, TWX: 216-574-9355; Sls_ Mgr: F. Hoyle, 
Jr_ _ •• _ ... _._._._ ... _._ ••• _ .... _ .... _ •••••• _ •• _._._ ••• _._._ ••• _._ ..... _ ••• _ .. Pg. 2628· 

Ark Hot Springs, M. Young, Box 705 501-262-1365 
ConnW. Simsbury, AnChor Engrg., 6 Arrowhead 

203-658-6261 
Fla' Ft. Lauderdale, Young & Lawrence, 415 E. 

Broward 305-563-6717 
Fla St. Petersburg, Young & Lawrence, 300 31 st, N. 

813-894-0026 
Fla Winter Pk., Young & Lawrence, 601 N. New York 

305-647-6929 
III Chicago, A. J. Ellis, 1607 W. Howard 

312-262'2708 
Iowa Cedar Rapids, J. Vrbik, 3 50th SI., N.E. 

319-377-8244 
Kans WiChita, Thunderbird TeCh. SiS., 7707 E. Osie 

316-684-3941 
Md Baltimore, J. Maguire, 5716 York 301-433-2613 
MassWeliesley Hills, Anchor Engrg., 40 Washington 

617-235-6330 
Minn Hopkins, Grayden & Flemmer, Hamilton 

612-941-1120 
NY Rochester, L. MarChese, 999 Ridge, E. 

. 716-342-7664 
NC Charlotte, J. Rudisell, 1225 Harding 704-377-6901 
Ohio Avon Lake, Doyle SiS., 321 Bellaire Rd. 

313-533-0033 
Ohio Cleveland, 990 E. 67th SI. 216-432-0855 
Ohio Kettering, 4844 Arrowhead Dr. 513-434-4844 
Tex Dallas, Compar Souihwest, 8609 NW Plaza 

, 214-363-1526 
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Tex I'fouston, Compar Southwest, 5757 Bellaire 
713-667-3420 

Wisc Milwaukee, Devoz-Prinz, 1819 E. Kenilworth 
414-272-0356 

ETCI'fIT,INC., 643 13th Ave., S. Hopkins, Minn., 55343, Tel: 
612-935-5507; Sis. Mgr: R.H. Dunn 

ETCHOMATIC, INC., Box 444, Waltham, Mass., 02154, 
Tel: 617-893-0220; Sis. Mgr: M.D. Levine 

E.T.M. CORP., 144 W. Chestnut Ave.; Monrovia, Calif., 
91016, Tel: 213-359-8102; Mktg. Mgr: R.A. Brandes 

EUBANKS .. ENGRG., 225 W. Duarte Rd., Monrovia, Calif., 
91016, Tel: 213-358-4531, TWX: 910-585-3249; Sis. 
Mgr: N.C. Sallemi 

'EUCLID ELEC. & MFG. DIV., Harvey Hubbell, Madison 
, Ind'i. Pk., Madison, Ohio, 44057, Tel: 216-428-1161; 

Sis. Mgr: 
. EUGENE ENGRG. CO., INC., 50 Church SI., Rockland, 

Mass., 02370, Tel: 617-878-4800; Sis. Mgr: K. Hill 
EUREKA X-RAY TUBE CORP., Div. Litton Inds., 3250 N. 

Kilpatrick Ave., Chicago, III., 60641, Tel: 312-545-3126; 
Sis. Mgr: A.A. Mies 

EUTECTIC CORP., 40-40 172nd SI., Flushing, N.Y., 11358, 
Tel: 212-FL-8-4000; V.P. Sis: J.W. Reuter 

EVANS ASSOCS., P.O. Box 5055, Berkeley; Calif., 94705, 
Tel: 415-653-2616 

EVANS, GEORGE CORP., 121-37th SI., Moline, !II., 
61265, Tel: 309-762-9456; Sis. Mgr: H.C. Easter 

Pg.2785 
EVAPORATED COATINGS, INC., 798 Welsh Rd., 

H.untingdon Valley, Pa., 19006, Tel: 215-WI-7-1465; 
Sis. Mgr: C.H. Barto ' 

EVER READY LABEL CORP., 357 Cortlandt SI., Belleville, 
. N.J., 07109,Tel: 201-759-5500; Sis. Mgr:H Stillman 

EVERETT/CHARLES, INC., 2806 Metropolitan PI., 
Pomona, Cal., 91767, Tel: 714-593-2541; Mktg. Mgr: 
W. Long 

EWALD INSTRS. CORP., Rte. 7R, Kent, Conn., 06757, Tel: 
203-927·3278; Sis. Mgr: M.K. Ewald 

--- Advertisement ---
Ewald Miniature Welding Equipment. 
Welding Heads with minimum inertia 
for pressures of 1/4 ounce to 30 ·Ibs. 
Hand welding tools and tweezers. 
Stored Energy and A<:: Timer power 
supplies. 
Dice Bonders for Semiconductor pro- . 
duction. Flash Stripper for shielded 
and co-ax' wire. Submit sampies for 
free processing and ask for data sheets. 

EXACT ELCTRNS., INC., 455 S.E. 2nd Ave., Box 160, 
Hillsboro, Ore., 97123, Tel: 503-648-8661, TWX: 
910-4611'8811; V. P. Mktg: J.F. Foster ................ Pg. 466 
Ala Huntsville, Lee, 827 Wheeler 205-539-0761 
Alas Anchorage, Arva, Inc., Box·759 907-272-5231 
Ariz Phoenix, Barnhill Three, 537 E. Osborn 

• 602-263-1250 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor 

714-540-7160 
Cal Sunnyvale, Meas. Assocs., Box 2162 

408-739-7785 
Colo Denver, Barnhill Three, 1170 S. Sheridan . 

303-934-5505 
Conn Hamden, Instr. Consll., 2381 Whit~ey 

203-288-5246 
Fla . Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Ga Chamblee, Lee Assocs., Box 80666 404-457-7117 
III Wheaton, Engrg. Prods., 25 W, 485 Geneva 

, 312-653-6826 
Kans Leavenworth. McGraw Engrg., 512 McDonald 

913-651-2929 
Md Rockville, Farrell Assocs.,' 230 N. Wash. 

301-424-9460 
MassWaban, Instr. Consll., 81 Wyman 617-969-9881 
Mich Farmington, Carter-McCormic & Pierce, 23995 

Freeway Pk. ' ~13-477-'1700 
; Minn SI. Paul, Engrg. Prods., 717 Raymond 

612-646-8819 
Miss Fiorisant, McGraw Engrg., 3225 Parker 

314-831-0342 
NM Albuquerque" Barnhill Three, 1410-D Wyoming, 

N.E. 505-299-7658 
NY. Fayetteville, M.P. Andrews, 319 Mott Rd. . 

315-637-6405 
NY Great Neck, Meas. Tech., 295 Northem 

516-482-3500 
NC Winston-Salem, Lee Assocs., Box 15034 

919-724-2406 
, Ohio Cleveland, Carter-McCormic & Pierce, 21·380 

Lorain' 216-333-5650 
Ohio Dayton, Carter-McCofmic & Pierce, 5424 Webster 

513-278-5873 
Ore Portland, Arva, 2305 SOW. 58th 503-292-8762 

Pa' King of Pnussia, Letronix, 215 W. DeKalb 
215-265-1020 

Pa Pittsburgh, Carter-McCormic & Pierce,201Penri 
Ctr, 412-824-3760 

Tex Houston, Sci. SiS., 6400 Westpark Dr. 
713-781-2711 

Tex Richardson, Sci. Sis., 777 S. Central' 
214-AD+6541 

WashSeattle, Arva, 1320 Prospect 206-622-0177 
EXACT WEIGHT SCALE CO., 1005 W Third Ave, 

Columbus, Ohio, 43212, Tel: 614-294-6253; Sis. Mgr: 
R,W. Grant 

EXCEL SPECIALTY,CORP., 6335 N. Broadway, Chicago, 
III., 60626, Tel: 312-262-4781; Sis. Mgr: M. Bank 

EXCELLON INDS., 23915 Garnier, Torrance, Calif., 90505, 
Tel: 213-325-8000; Sis. Mgr: R.E. Hogan 

EXECUTONE, INC., 29-1 0 Thomson AVe., Long Island City, 
N. Y., 11101, Tel: 212-EX-2-4800; Sis. Mgr: E. Brody 

EXIDE POWER SYS. DIV., ESB, Inc., P.O. Box 5723, 
Philadelphia, Pa., 19120, Tel: 215-FI-2-8000, TWX: 
215-725-7397; Sis. Mgr: EA Holland 

EXOTIC MATERIALS, INC., 2968 Randolph Ave., Costa 
Mesa, Cal., 92626, Tel: 714-545-9425, TWX: 

, 910-595-1119; Sis. Mgr: D. Stockman 
EXTRUDONICS CO., 1002 Jersey Ave., New Brunswick, 

N.J., 08902, Tel: 201-CH-9-6867; Sis. Mgr: C. Rule' 
EYELET TOOL CO.,. INC;, 76 Rogers St., Cambridge, 

'Mass., 02142, Tel: 617-UN-4-8170; Sis. Mgr: D. 
Spencer ' 

F-DYNE ELCTRNS., 449 Howard Ave., Bridgeport, 
Conn., 06605, Tel: 203-367-4442 : ........... Pgs. 2382,2383 
Ark Hot Springs, M. Young, Rte.2, Box 705 

501-262-1365 
Cal Santa Ana, Cal. Elctrn. Mktg., 1905E. 17th' 

714-835-2702 
Cal San Lorenzo, William Parks, Box 36 ' ,. 

415-357-4240 
Colo Denver, Walter Engrg., 880 Borinie Brae 

. '303-777-5585 
Conn Wethersfield, ConfPak, Box 37 • 203-56!l4784 
Fla Maitland, Ellis. & Assocs., Box 126~ 
III Oak Pk., H. Pretat, Inc., 6905 W •• North 

312-848-0787 
Ind,. Lafontaine, Kirsch SiS., 107 N. Wabash 

317-981-2801 
Kans Shawnee, J. Guernsey Co., Box 3305 

913-631,-2414 
Md Rockville, 'Quality Camps., Inc., Box 711 • 

301-933-1623 
MassNeedham, Com/Pak, 14 Oak SI. 617-444-1259 
Mich Southfield, Sterling-Lowell, 24691 Telegraph 

313'354-6130 
Minn Mpls., Inl'l. Sis. Co., 8703 Beard Rd. 

. ' 612-881-6683 
NY Hempstead, Kahgan SiS., 556 Peninsula' • 

, 516'538-2300 
,NY Syracuse, Naylor Elec., 1718 Erie 315-472-9183 
NC Greensboro, L 8. D, Inc., Box 7243 '919-292-3201 
Ohio Dayton, Sterling-Lowell, Centerville Box 57 

, 513-885-2238 
Pa Lansdowne, W. Satterthwaite, Box 191 

, ., 215-623-5100 
Tex Dallas, Southern Engrg" 6434 Maple 

214-357-0669 
WashSeattle, Allied Agencies, 1818. Westlake N. 

, , 20S-A T -4-4082 
For: Can., Scarborough, Onl., Paisley 'Prods of Can., 

40 Upton Rd. 416-755-2216 
FABRI-TEK, INC., 5901 S 'County Rd. #18, Minneapolis, 

'Minn., 55436, Tel: 612-935-8811, TWX: 910-576-2913 
FABRI-TEK, Micro Sits., Inc., 1410 S.W. 3rd St, Pompano 

Beach, Fla., 33060, Tel: 305-943-9440; Sis. Mgr: E. 
Lane' , 

FABRI-TEX, INC., Memory Products Div.' 5901, S: County 
Rd. 18, Minneapolis, Minn., 55436, Tel: 612-939-8811, 
TWX: 910-576-2913; Sis. Mgr: ,R.M. Murphy 

FABRI-TEK, INC., National Connector Div., Science 
Industry Ctr., Minneapolis,' Minn., 55428" Tel: 
612-533,5361; Oir. Mktg: 5.0. Wicks 

FABRI-TEK INSTRS., INC., 5225 Verona Rd., Madison, 
Wisc., 53711, Tel: 608-271-3333, TWX: 910-286-2713; 
Sis. Mgr: A.J. Cushing 

FABRICAST, iNC.; 9835 Alll8ca St., So. EI Monte, Cal. 
91733, Tel: 213-443-3247; Pres: H.P. Wood 

, - Pgs.1592,1593 
WashSeattle, J.J. Backer Co., 221 W. Galer SI. 

, 206'AD-6470 
FACIT-ODHNER, INC., 501 Winson Dr" Secaucus, N.J., 

07094, Tel: 201-866-5111, 'TWX: 710-992-8927; Sis. 
Mgr: I. Sachar 

FAE INSTR. CORP., 16 Norden La., Huntington Ste., 
N.Y., 11746; Tel: 516-AR-1-0300; SIs. Mgr: A. Mankes 

Pg.1587 
Cal Los Angeles,Halbar Assocs., 3261 W. Fourth St' 

213-DU-7-8283 

See'Page 3073 To Get Your Copy of the Radio-Electronic Master 

Md Baltimore, Moler-Eader Assocs., 320 Hillen Rd, 
301-VA'5-iI30 

FAFNIR BEARING CO., Div. Textron, 37 BoothSl., New 
Britain, Conn., 06050, Tel: 203-225-5151; V.P. Sis: H.S. 
Frisbie 

FAIRBANKS MORSE WEIGHING SYS:, Div. Colt Inds., 711 
E. SI. Johnsbury Rd., 51. Johnsbury, VI., ,05819, Tel: 
802-748-2371; V.P. Mktg:· T.G. Soper 

FAIRCHILD CONTROLS, Di .... Fairchild Camera & Instr. 
Corp., 423 National Ave., Mountain View, Calif., 94040, 
Tel: 415-962-2357; Sis. Mgr: G. Urbani 

FAIRCHILD El,.ECTRQ-METRICS, Sub. Fairchild Camera 
& Instr., lOci Churc~ 51., Amster4am, N.Y., 12010, Tel: 
518-843-2600;. Mktg. Mgr: KW. Bach' 

FAIRCHILD SEMICONDUCTOR, 313 Fairchild Dr., 
Mountairi View, Calif., 94040, Tel: 415-962,5011, TWX: 
910-379-6435; Di'r. Mktg: A. Procassint' 

FAIRCHILD' SPACE & DEFENSE SYS., Div, : Fairchild 
. Camera & Instr.,·300 Robbins La.,' Syosset, N.Y., 

11791, Tel: 516-931-4500, TWX: 510,221-1858; Mktg. 
Dir: C.A.Lay . 

, FAIRCHILD SYS. TECHNOLOGY, 974 E. Arques Ave., 
Sunnyvale, Cal., 94086, Tel: 408-735-5011, TWX: 
910-339;921'7; Sys. Sis. Mgr: F. HorWitz ' 

FAIRLANE ELECTRONICS; INC., Box 335, Long Valley, 
N.J., 07853, Tel: 201-852-7373; Sis. Mgr: M. 

,Maclennan ' , 
FAIRMOUNT CHEM, CO., ',NC., '11'7 Blanchard SI., 

Newark, N.J., 07105, Tel: 201-344-5790: Sis. Mgr: R. 
Bailes 

FALCON DIV., Gen'l. Thermodynamics Corp.,. 164 
Ballardvale ,SI." Wilmington, 'Mass., 01887,'Tel: 
617,933-7370; Sis. Mgr: S. Leto' '" " 

FALSTROM CO., 174 Falstrom ct., Passaic, N.J., 07055, 
Tel: 201-777-0013; V.P. Sis: R.E. Hill • 

FANON ELCTRNS., 100 Holfman PI., Hillside, N.J., 07205, 
Tel: 201-399-3400; Sis. Mgr: M. Tiotiner 

FANSTEEL INC., One 'tantalum Pl., N Chicago, III., 60064, 
Tel: 312-689-4900, TWX: 910-235-1577; Mktg. Mgr: 

, D.V. Caldwell 

FARATRON CORP., 290'Lodl'St., Hackensack, N.J., 
07601, Tel: 201~B-1440, TWX: 710-990-5022; SIs. Mgi': H. 
Aufiero .................................................... Pgs. 467,711-7.13 
'Cal Downey, Wiele, & Co., 10842 Paramount Blvd. 

. , . " . 213'861-9223 
Cal Palo Alto, Mauldin Co., 200 California Ave. 

415-326-5291 
III Des Plaines, Marsland Assocs" 1 000 Executive 

Way 312-298-2620 
Ind Indianapolis, Marsland Assocs., 3734 Carrollton 
. Ave.' 317-924-3568 
MassWeliseley, Meas. Instrs., 572 Washington SI. 

617-235-4577 
Mini! Mpls., Marsland Assocs., 231 N. Edgewood Ave. 

. . 612:545-4481 
Mo Florissant, Marsland Assocs., Box 567 

314-831-0015 
NY Albany, J.A. Reagan Co., 6 Highland SI. 

. 518-489-4777 
NY Roslyn Hgts., H.D.E. Assocs., 300 Edwards SI. 

. 516-484-4.010 
Ohio COlumbus. Meas. Instrs., 2074 Arlington Ave. 

, 614-488-9573 ; 
:i"ex Dallas, Thorsen Co., 77 Carpenter Frwy.' 

'. 214-631-5440 
Tex Houston, Thorsen Co., 6655 Hillcroft 

713-771-3504 
Va Annandale, Nine AssocS., 7753 Pairiot Dr. 

,.703-256-9105 
FARGO CO., 1162 Bryant St., Sari Francisco,Calif.; 941 03, 

Tel: 415-621-4471; Sis. Mgr: L.H. Jones 

FARIA METER CORP., 19'Farla La., Uncasvllfe, Conn., 
06382, Tel: 203-848-9271; Mktg. Mgr: J.F. Schrumm 

. Pg.468 
FARIA, THOMAS G .• CORP., 19 Faria La., Uncasville, 

Conn., 06382, Tel: 203-848-9271; Adv. Mgr: 0; Baxter 
FARINON ELECTRIC, 935 Washington St, San Carlos, 

Calif., 94070, Tel: 415-593-8491; Sis. Mgr: I.A. 
. "Combellick " ' . " . 

FARMER ELEC. PRODS. CO., INC., Tilth Circle, Natick, 
Mass., 01760, Tel: 617-653-8850; Sis. Mgr: C.M: 
Heckler . " 

FARRALL INSTR~ CO" Box 1037, Grand 'Island, -Neb., 
68801, Tel: 308-384-1530; Sis. Mgr: W. Fairall . , 

FARRAND CONTROLS, INC., 99 Wall St., Valhalla~ N.Y., 
10595, Tel: 914,RO-1-2600; Sis. Mgr: C.L .. Farrand, Jr: 

FASCO INDS., .INC., Elctrns. Div., Augusta at N. Union SIS., 
'Rochester, N.Y., 14605, Tel: 716-546-7500; Sis. Mgr: 

FASTEX DIV., Illinois Tool,Works, 195 Algonquin Rd., Des 
,Plaines, ,III., 60016, Tel: 312-299,2222, ,TWX: 
910-233-2786; Sis. Mgr: L.C .. Larson ' " 

FAWICK AIRFLEX,DIV., Eaton Yale & Towne Inc., 9919 
Clinton Rd., Cleveland; Ohio, 44111, Tel: 
216-281-2211; Sis. Mgr: R.R. Dirksen 

eem/1971 
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FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, 
Ohio, 44105, Tel: 216-441-2400; V.P. & Gen'l Sis Mgr: 
BW. Sanford 

FEDERAL MACH. CO., INC., 807 Garfield Ave., Jersey 
City, N.J., 07305, Tel: 201-HE-5-1500; Sis. Mgr: J.J. 
Strobel 

FEDERAL SCREW PRODS., INC., 3917 N. Kedzie Ave., 
Chicago, III., 6061'8, Tel: 312-478-5744; Sis. Mgr: L.L. 
Harris 

FEDERAL STAMPINGS, Div. Doric Corp., 2000 West 94th 
51., Minneapolis, Minn., 55431, Tel: 612-888-9411, 
TWX: 910-576-2855; Sis. Mgr: Wm. Arimond 

FEDTRO, INC., Fed. Elctrns. Sis. Div., Fed. Elctrns. Bldg., 
Rockville Centre, N.Y., 11571, Tel: 516-536-4400, 
TWX: 510-225-3661; Sis. Mgr: B. Kleinman 

FEEDBACK, INC., 438 Springfield Ave., Berkeley Hghts., 
N.J., 07922, Tel: 201-464-5181; Sis. Mgr: M.J. Lawson 

FEINER, P. & SONS, INC., 522 West 45 51., New York, 
N.Y., 10036, Tel: 212-PL-7-6150; Sis. Mgr: B.D. Huret 

FEL-PRO INC., 7450 N. McCormick Blvd., Skokie, III., 
60076, Tel: 312-RO-I-4500; Pres: E. Lehman 

FELTERS CO .• 22 West 51., Millbury, Mass., 01527, Tel: 
'617-865-4401 

FELTON,S.A. & SON CO., Sub. USM Corp., 315 Wilson 
, 51., Manchester, N.H., 03105, Tel: 603-669-1970, TWX: 

710-220-1898 
FEMCO DIV:, Gulton Inds., Inc., Box F, Irwin, Pa., 15642, 

Tel: 412-863-3200, TWX: 510-468-8867; Sis.' Mgr: J. 
Beaven 

FENWAL ELCTRNS., INC., 63 Fountain St, Framingham, 
Mass., 01701, Tel: 617-872-8841, TWX: 710-346-0678; V.P. 
Mktg: B.J. Wojeski ......... __ .. __ .. _ ... __ ............. _ ............. Pg. 1971 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246 

205-539-1771 
Ariz Phoenix, Dorton Entprs., Box 16127 602-263-0414 
Cal L.A., Ed Landa Co., 1607 Pontius Ave. ' 

213-879-0770 
Cal Menlo Pk., McKnight, 115 Spruce 51. 

. 415-325-2644 
Colo Denver, Elctrn. Comps. Sis., Box 22011. 

303-771-6200 
Fla Orlando, Col-Ins-Co., Inc., Box 13189 

305-423-7615 
III Chicago, Midwest Elctrn., 5707 W. Div. 51. 

312-626-0030 
Ind Indpls., Midwest Elctrn., 7407 Glenview Dr. 

317-849-49()5 
Iowa Marion, Thomas-Modrcin, 890 17th Ave, 

319-377-6261 
Kans Shawnee Misn, Thomas-Modroin. 5450 Buena 

Vista Dr. 913-432-2131 
Md Baltimore, B. White & Co., 7 Church La. 

301-484-5400 
Mass Lynnfield, Andrews Airtronics, Exec. Pk. 

. 617-245-5220 
Mich Detroit, Hilltronics, 13720 Puritan Ave. 

313-342-3242 
Minn Mpls, Murphy Assoc., 730 Chicago Ave. 

. 612-333-4511 
Mo Hazelwood, Thomas-Modrcin, 47 Vlg. Sq. 

314-838-6446 
NY . Huntington, CDB Entprs, 675 W. Jericho Tpke. 

516-692-5200 
NY Hyde Pk., R.P. Kennedy, Green Tree 

914-229-2269 
NY Rochester, R.P. Kennedy, 39 Saginaw Dr. 

716-271-6322 
Nt; Winston-Salem. Col-Ins-Co, Box 5597 

. 919-765-3650 
Ohio Dayton, A.H. Baier, 3220 N. Main 51. 

513-276-4128 
Ohio Willoughby, A.H. Baier, 4399 Ind'i Pkwy. 

. 216-946-6080 
Ore Beaverton, Ameson Assoc., 4175 SW. Cedar 

Hills Blvd. 503-646-3416 
Pa Ardmore, WK Metz, Box,309 215-649-3966 
Tex FI. Worth, W. P. Farlia, 6100 Camp Bowie Blvd. 

617-738-2394 
Tex Houston, W. P. Fralia, Box 35685 713-721-0230 
Utah Salt Lake City, Elctrn. Comps., 445 E. 2nd, S. 

601-355-5327 
WashSeattle, Arneson Assoc., 5950 6th Ave. 

206-762-7664 
Wise Waukesha, Midwest Elctm., 1317 Garfield 

414-542-5129 
EXP: Mass., Framingham, Fenwal Bctrns., Inc.,' 63 

Fountain 51. '. 617-872-8841 
For: Can., Scarborough, Onl., D. Randall Canada, Ltd., 

1710 Midland Ave. 416-751-7911 
For: Can., Toronto, Onl., S.C. Hooker (Can.) Ltd., 761 

Jane 51. 416-767-7725 
For: Can., Montreal, Que., S.C. Hooker (Can.) Ltd., 

144 Ronald Dr. 514-487-5151 
FENWAL, INC .. Div. W. Kidde & Co., Inc., Main 51.. Ashland, 

Mass., 01721. Tel: 617-881-2000, TWX: 617-881-1609; 
SiS. Mgr: J. Rice 

FERMONT DIV., Dynamics Corp. of America, 141 North 
Ave., Bridgeport, Conn., 06606, Tel: 203-366-5211, 
TWX: 710-453-2294; Sis. Mgr: C.M. Colt 

FERRANTI ELEC., INC., E Bethpage Rd., Plainview, N.Y., 
11803, Tel: 516-293-8383, TWX: 510-224-6483; Sis. 
Mgr: J.P. Brush 

FERRANTI LTD., Hollinwood, Lancs., England 
FERRO CORP., Electro Refractories Div., Louthan Plant, 

Box 20, E. Liverpool, Ohio. 43920, Tel: 216-385-t538; 
Wks. Mgr: W.C. Thornberry 

FERRODYNE CORP., 4240 Glencoe Ave., Venice, Callf_, 
90291, Tel: 213-391-5233, TWX: 910-588-3780; Sis. Adm: 
P_ Whalan .............................................................. :.Pg. 2951 
Ariz Phoenix, Williams, 2250 N. 16th 602-254-6085 
Cal San Diego, Vistronics, Box 20094 714-283-3946 
Cal Pasadena, Dressen-Barnes, 250 N. Vinedo 

. 213-795-773,1 
Colo Denver, Williams, 4971 Jackson 303-388-4391 
III Wheaton, Engrg. Prods., 25W485 Geneva 

. 312-653-6826 
Md Rockville, Eastronies, 14616 Southlawn 

301-762-8445 
Minn St. Paul, Engrg. Prods., 717 Raymond 

612-646-6819 
NM Albuquerque, Williams, 420 Washington . 

. 505-255-1638 
NY Binghamton, A & D Devices, Country Club Rd. 

. 607-797-3236 
NY Hartsdale. Compo Sis., 221 E. Hartsdale 

914-725-1050 
NY Rochester, A & D' Devices, 320 N. Wash. 51. 

716-586-8033 
NY Verona, A & D Devices, RD 1 315-337-7321 
Tex Dallas, Stevens Sis., Box 34493 214-350-2476 
WashSeattle, Avionics-Liaison, 6770 Perimeter 

206-707-3870 

FERRONICS, INC., 66 N. Main St., Fairport, N.Y., 1445 
Tel: 716-377-6820; Sis. Mgr: R. Klonfas ............ Pg. 27 
Cal Long Beach, Cairns' Eng. SiS., 122 W. 5th 

, 213-432-7444 
Cal San Jose, Cairns Eng, SiS., 2787 Moorpark 

408-243-8880 
Fla Dunedin. J.J. Smith, Box 627 813-733-0032 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
III Chicago, Gassner & Clark, 6644 N. Western 

, 312-764-612 
III Springfield, Gassner & Clark, 1501 Michigan 
Md Baltimore, Bernard White, 7 Church 301-484-5400 
MassNeedham, W.E. Weeton,.Box 77 617-444-1012 
Mich Birmingham, Compo Insulation, 610 N. Woodward 

313-644-0087 
Minn Mpls., Compar Twin Cities, Box 16095 . 

612-922-7011 
NJ Hillsdale, B. Cameron, 3 Elaine 201-664-2525 
NY Syracuse, N. J. Matchuk, 4312 W. Genesee 

315-488-325.1 
Ohio Cleveland, Compo Insulation, 14235 Detroit 

. 216-521-3570 
Ore Portland, D. G:Weber, 1226 S.E. 7th 

503-234-7671 
Pa King of Prussia, Monteiro, 600 Lewis 

215-265-0634 
Tex Dallas, Compar Southwest, 8609 N.W. Plaza 

214-363-1526 
Tex Houston, Compar Southwest, 5757 Bellaire 

713-667-3420 
WashSeattle, D. G. Weber, 403 Maritime Bldg. 
WashSpokane. D. G. Weber. 303 W. 15th 

FERROTRAN ELCTRN., 683 Broadway, New York, N.Y., 
10012, Tel: 212-AL-4-5810; SIs. Mgr: E. Abbot 

Pgs.715-717,2954 
FERROXCUBE CORP., Lock 80x 359,.Saugerties, N.Y., 

12477, Tel: 914-246-28tl, TWX: 510-247-5410; Sis. 
Mgr: A.B. Sanders 

FERROXCUBE CORP., Sys. Div., 5455 S. Valentia Way, 
Englewood, Colo .• 80110, Tel: 303-771-2000; Sis. Mgr: 
J. Buckwalter 

FERWALT, W.H., INC., Webb Rd., Lapwal,ldaho, 83540, 
Tel: 208-VI-3-2463; Sis. Mgr: W.H: Ferwall ........ Pg.138 
Cal Torrance, Didion, 20910 Anza 213-320-3800 
Cal Los Altos, H. Stout Assocs., 200 Third St. 

415-948-3265 
NJ' W. Caldwell, Compo SiS., 810 Passaic Ave. 

201-227-3986 
NY Huntington Sta., Compo SiS., 315' Walt Whitman 

Rd. 5t6-549-4301 
Pa Philadelphia, W.F. Assocs., Box 882t 

215-KI-6-4121 
For: Can., Villa Lasalle, Que., Electrodesign, 840 

laFleur 514-389-5914 
FIBER PHOTICS, INC .• 2557 Soquel Dr., Santa Cruz, Cal.. 

95060, Tel: 408-475-5242; Sis. Mgr: R. Keller 
FIBERITE CORP., 501 W. 3rd St., Winona, Minn., 55987, 

Tel: 507-454-3611, TWX: 901-565-2270 

FEe - FLI 
FIDELITONE, INC., 6415 Ravenswood Ave., Chicago" III, 

60626, Tel: 312-274-0075; Sis. Mgr: H.A. Prince 
FIDELITY CHEM. PRODS. CORP., 472 Frelinqhuysen 

Ave., Newark, N.J .• 07114, Tel: 201-242-4110; Sis. 
Mgr: S.B. Lonyai 

FIFTH DIMENSION, Box 483, Princeton, N.J., 08540, Tel: 
609-924-5990, TWX: 510-685-9294; Dir. Mktg: J.F. 
Pohlke . 

FILM ASSOCS., INC., 4600 S. Dixie Hwy., Dayton, Ohio, 
45439, Tel: 513-293-2164 

FILM CAPACITORS, INC., 100 8th St., Passaic, N.J., 
. 07055, Tel: 201-779-2240; Sis. Mgr: S. Upman 

FILM MICROELECTRONICS, INC., 17 A St., Burlington, 
Mass, 01803, Tel: 617-272-5650; Sis. Mgr: M. Lioz 

FILMOHM DIV., Solitron Microwave, 37-11 47th Ave., Long 
Island City, N.Y., 11101, Tel: 212-937-0400, TWX: 
710-582-2497; Sis. Mg': R. Latin 

FILTECH CORP., 10103 W. Pacific, Franklin Park, III., 
60131, Tel: 312-678-8900, TWX: 910-227-4637; Sis. 
Mgr: E. Argoudelis 

FILTRON CO., 131-15 Fowler Ave., Flushing, N.Y., 11355, 
Tel: 212-445-7000, TWX: 710-582-3015; Sis. Mgr: W. 
Kowalchuk 

FINCOR DIV., North American Rockwell, 1000 E,Boundary 
Ave., York. Pa., 17.405, Tel: 717-843-7841; V.P. Mktg: 
D. Heistand 

FINNEY CO., 34 W:lnterstate St., Bedford, Ohio, 44146. 
Tel: 216-232-61111, TWX: 810-427-2279; V.P. 515: T. 
Pfeiffer 

FIRING CIRCUITS DIIi., Marathon Elec. Mfg. Corp., Muller 
Ave, Norwalk, Conn, 06852; Tel: 203-846-1633; 515. 
Mgr: D.H. Lynch 
--- Advertisement ---

Manufacturers of single and three 
phase firing circuits for SCRs and SCR 
Power Supplies of all ratings. Special 
SCR Power Supplies accurately con
trol electric furnaces, induction fur
naces and plating supplies. 

FISCHER. H.G. & CO., 9451-9491 W. Belmont Ave., 
Franklin Park. III., 60131, Tel: 312-625-2400; Gen. Mgr: 
T.C. Field 

FISCHER & PORTER CO., 115 Warminstor Rd" 
Warminster, Pa., 18974, Tel: 215-675-6000, TWX: 
215-675-4582; Sis. Mgr: B. Bljonomo 

FISCHER SPECIAL MFG. CO., 446 Morgan St., Cincinnati, 
0:.10, ';52CG, T..;I: 51~-C:)1-12~O. T\·.':~: :10-~G1-25!)3; 
Sis. Mgr: J. Connor 

FISHER-BERKELEY CORP., 5800 Christie, Emeryville, 
Calif., 94608, Tel: 415-655-9696; Sis. Mgi: R. Fisher 

FISHER & CROME, INC." 2427 N. Mascher St., 
Philadelphia, Pa., 19133, Tel: 215-GA-6-3232; Sis. Mgr: 
A. Crome 

FISHER RADIO, 11-40 45th Rd .. , Long Island City. N.Y., 
11101, Tel: 212-937-2100; VIP Mktg: J. Parks 

FISHER SCt. CO., 711 Forbes Ave., Pittsburgh, Pa., 15219, 
Tel: 412-391-1330, TWX: 412-642-2186; Dir. Prod. Mgr: 
J. Ledwith 

FITCHBURG COATED PRODUCTS, Div. Litton Inds., P. O. 
Box 1106, Scranton, Pa., 18501, Tel: 717-347-2035; 
515. Mgr: R. Gallagher 

FJW INDS., INC., 215 E. Prospect Ave., Mt. Prospect, 111., 
60056, Tel: 312-259-8100 

FKS COMMS., INC., Sub. Frequency Elctrns., Inc., 3 
Delaware Dr., New Hyde Park, N.Y .• 11040, Tel: 
516-328-0283, TWX: 510-223-0418; Sis. Mgr: F. 
Kupersmith . 

FLAME RESCH., INC., Box 10502. Pittsburgh, Pa., 15235. 
Tel: 412-242-3415; Sis. Mgr: J. Shaffer .. ' 

FLEX KEY CORP .. 1277 Main St., Waltham, Mass., 02154, 
Tel: 617-891-1320; Sis. Mgr: G. Strong 

FLEXAUST CO., 277 Park Ave., New York, N.Y., 10017, 
Tel: 212-826-2950; Sis. Mgr: G.A. Pickios 

FLEXIBLE CIRCUITS, INC., Paul. Valley Ind'l. Pk., 
Warrington, Pa., 18976, Tel: 215-DI-3-2300; 515. Mgr: 
J.D. Hannum 

FLEXION CORP., Box 30470,Santa Barbara, Cal., 93105, 
Tel: 805-687-3510 

FLIGHT SYS., INC., Box 25, Mechanicsburg, Pa., 17055, 
Tel: 717-697-0333; SIs. Mgr: R.D. Shaffner 

Pgs. 1707,1910 
Cal Altadena, Dorr Wagner Assoes .• Box 485 

213-681-4060 
Cal Burlingame, J.E. Striker Co., 1319 Howard Ave. 

. 415-342-1425 
Colo Denver, O'Brien Sis. Agency. 2785 Speer Blvd. 

. 303-477-4713 
Conn Farmingion, Keyco Assocs., Inc., Box 357 

203-677-1771 
Fla Ft. Lauderdale, Beacon Elctrn. Assoes., Inc., Box 

10212 305-564-4298 
Fla Maitland .. Beacon Elctrn. Assocs.; Inc., Box 1278 

305-647-3498 
Ga Atlanta,' Beacon Elctrn. Assocs., Inc., 2285 

Peachtree Rd. 404-351-3564 
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FLI - FRE 
III ,Lake Zurich, Branum Sls.·Co., Box 516 

312-438-2356 
MassNeedham, Keyco Assocs., Inc .. 10 Kearney ~d. 

617-32.1-2323 
Minn 51. Paul, Countrymari Assocs. Co., 1821' 

University Ave. 612-645-9151-
NJ En9lewood,Andrews &. Andrews, Inc., 44 N. Dean 

51. 201-569-8800 
NY Huntingto.n, Andrews & And(ews, Inc., 140 E. Main 

51. 516-692-8686 
NY Syracuse, Andrews & Andrews, Inc., 236 Erie 

Blvd. . 315-471-8855 
·NC· Jamestown, Beacon Elctrn. Assocs.; Inc., Box 503 
.. . 919-454-1010 

Ohio Medina, McShane Co., 3633 trails End Dr, 
216-725-4283 

Okla T~lsa, J. A. GreenCo., Box 3209 918-742-4657 
Pa PaOli, T. Griffin Co., 46 Darby Rd. 215-647-1550 
Tex Dallas, J. A. Green Co., 71.18 Envoy C1. 

214-631-7450 
WashSeattle, Dewar & Assocs., 6361 First .AvQ., S. 

206-763-22.33 
EXP: Mass., Mattapoisent, Clark Exp. & Imp. Co., Box 

197 .' 617-758-6448 

FLiTE-TRONICS CO., INC., 3312 Burton Ave., Burbank, 
Cal., 91502, Tel: 213-849-1,552; Pres: W.V. Visearra 

• , " . Pg. 714 
FLOCK PROCESS·CORP., Box 497, S. Norwalk, Conn., 

06856, Tel: 203-853-4587; Sis. Mgr: M.W. Wilder 
FLOW TECHNOLOGY,· INC., 401 S. Hayden Rd., Tempe, 

Ariz., 85281, Tel: 602-967-86Ql; Sis. Mgr: J.F. Guthrie 

FLUKE, JOHN MFG. CO.,INC., Box 7428, Seattle, Wash., 
98133, Tel: 206-n4-2211, TWX: 9111-449-2850; Mktg. 
Mgr: J.A. Froland • __ ,.~ ••.••••• ~ ........................ Pgs. 470-479 
Ala Huntsville, BCS Assocs., Box 1273 205-881-6220 
Ariz Phoenix, Ban\hill. Assoc., 537 E. Osborn Rd. 

602-263-1250 
Cal Glendale, Instr. SpeCialists, 11 Os. S. Central Ave. 

213-245-9404 
Cal Santa Clara, Instr. Specialists, 2359 De La Cruz 

Blvd. 408-244-1505 
Cal San Diego, Instr. Specialists; 1909 State 51. 

. '., '714-232-2017 
Colo Denver, Barnhill Assocs., 11705.' Sheridan Blvd. 

. . 303-934-5505 
Conn Glastonbury, Instr. Reps., Box 165 203-633-0777 
Fla Orlando, BCS Assocs., Box 6578 '305-843,1510 
Ga Atlanta. BCS ASso(:s.,J230 Briar Hill Dr. 

. " . , ' , . 404-874-9925, 
Haw Honolulu, Ind·l. Elctrns., Box 135 808-533-6095 
III 'Rosemont, Cozzens & Cudahy, 9501 W. Devon 

Ave. ' ,312-825-1144 
Ind IndianapOlis, Cozzens & Cudahy, 21 Beachw8Y 

Dr.' 317-244-2456 
Md KenSington. Elctrn. Mktg .. Assoc., '11501 Huff C1. 

.' , 301-881-5300 
.MassArlington, Instr. Reps., 1046 MassaChusetts Ave. 

, .'. . 617-646,1034 
Mich DetrOit, WKM Assoc., 1474 E .. Outer Dr. 

" '. " 313-892-2500 
Minn Minneapolis. Cozzens & Cudahy; 7450 France 

!we., S. '. 612-920-1022 
Mo 51. Louis, Cozzens & Cudahy. Box 10013 
.' '. 314-423-1234 

NJ 'Newark, SBM Assoc.,' 1519 Stuyvesant Ave. 
201 c687-8737 

NM Albuquerque, Barnhill 'Assocs., 1410-D Wyoming 
. N.E., '. 505-299-~658 

NX Pleasantville, SBM Assocs., 28 Hobby 51. 
,... 914-769-1811, 

NY Rochester, SBM Assocs., 4515 Culver Rd. 
. 716-266-1400 

NC Greensboro, BCS Assocs., Box 6426" ' 
. 919-273-1918 

Ohio Cleveland, WKM Assocs., 16141 Puritas Ave. 
. . 216-267-0445' 

Ohio Dayton, WKM Assocs., 6073 Far Hills Ave. 
, . ,513-434-7500 

Ore Hillsboro, Showalter-Judd, 1445 NeE.' Arringlon 
503-648-6372 

Pa King ot'Prussia, Elctrn. Mklg. Assoc., 210. 
Goddard Blvd. 215-248-5050' 

Pa Pittsburgh, WKM Asso.cs.; 90 Clairton Blvd. 
412-892-2953 

Tex Houston, Barnhill Assocs., 3810 Wastheimer '" 
713-621-0040 

Tex Richardson, Bamhill Assocs., 312 N. Central 
Expwy. 214-231-2573 

Va Williamsburg, BCS AsSOCS., 107 ~ich Neck Rd. 
703-229-5108 

WashSeattle, Showalter-Judd, 1806, S., Bush PI.· 
206C324-7911 

For: Can., Vancouver, B.C., A., Crawlord Assoc;, 1820 
Pandora 51. 604-253-7136 

. MANUFACTURERS & SALES OFFICES DIRECTORY 

For: Can., Mississauga, On1., A. Crawtord Assoc., 
6427 Northam Dr. 416-678-1500 

For: Can., Ottawa, On1., A. Crawtord Assoc., 376 
Churchill Ave. 613~725~3354 

For: Can., Longueuil, Que., A .. Crawtord Assoc., 157 
S1. Charles S1. W. 514-670-1212 

FLUORO PLASTICS, G & Venango Sts.; Phila., Pa., 19134, 
Tel: 215-GA-5-5600;,Sls. Mgr: H. Himbert ' 

FLUOROCARBON CO.; '1754 S. Clementine, Box 3339, 
Anaheim, Cal., 92802, Tel: 714-PR~2-7920 

FLUSH WALL RADIO bo., 1721 N. Flo Harrison Ave., 
Clearwater,F!a., 33515. Tel: 813-444-6061; Pres: LA. 
Schenck .., . 

FMC CORP., Organic Chems. Div., 633 Third Ave., New 
York; III.Y:, 10017, Tel: 212-MU-7-7400; Sis. Mgr: F.N. 
Roberts 

FORBES & WAGNER, INC., 345 Central Ave., Silver 
, Creek,'. N.Y., 14136, Tel: .716-934-2691, TWX: 

510-246-6940; Sis. Mgr: R.C. Bensman 
FORCE CHEMS. DIV., American Solder & Flux Co., Inc., 

Ind'i. Blvd., Paoli,Pa., 19301, Tel: 215-647-3575; Sis. 
Mgr: J.J. MCBride 

FORD INDUSTRIES,INC., P.O. Box 06459, Portland, Ore., 
97206, Tel: 503-774-1104; V.P. Mktg: Peter Grant 

FORD RADIO & MICA CORP., 5;36 63rd S1., Brooklyn, 
N.Y., .11220, Tel: 212-GE-9-8300; Sis. Mgr: A.J. Long 

FOREDOM ELEC.CO., Bethel, Conn., 06801, Tel: 
203-748-3521; Sis. Mgr: A.E. Chonus 

FORK STANDARDS, 213 Mall, St., W. Chicago, III., 
60185, Tel: 312-231-3511; Sis. I'/Igr: T.A. McCollum, 

, . Pgs.718,1387-1390 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal WoodSide, Windsor Dynamics, 195 Greer 

, 415-854-4870 
Fla SI. Petersburg, Compo Sis., Box 9545 

813'360-7460 
,Md Baltimore, Stemler, 6707 Whitestone 

• 301-944-8262 
MassSalem, Forbes Engrg., 19 Flint St: 617-744-1693 
Mich DetrOit, Harvey Teplitz, 26847 Grand River 

313-537-9058 
NJ 'Cherry Hill, Stemler Assocs., Box 287 

609-966C4070 
NY Great Neck, F. Tylinski, 425 Northern 

, 516-466-9070 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrook Blvd. 

216-371-2044 
Ohio Dayton', H. Teplitz, 3718 Salem Ave.' ' 

513-277-6531 
Pa . Paoli, Stemler Assocs., Box 711 215-644-3477 
WashSeattle, Benno Persitz, 2904 24th, W. 

206CA T -2-4860 
FORM-IT PRODS., INC .• 1619 W. Walnut St. Chicago. III.: 

60612, Tel: 312;421-7337; Sis. Mgr: E.S. Jamison 
FORMA SCIENTIFIC, Box 649, Marietta, Ohio, 45750, Tel: 

614-373-4763; Sis. Mgr: J.R. Bergen 

FORMICA METAL PRODS. CO.,INC., Corporation Way, 
Dept M, Medford, Mass., 02155, Tel: 617-395-5656; SIs. 
Mgr: C. Formica •• ~ .... ; ............................................ Pg. 2317 
FORMSPRAG CO., 23601 Hoover Rd., Warren, Mich., 

48090, Tel: 313-536-9000; V.P. Mktg: J.L. Buell III 
FORMULABS IND'L INKS, Wire Coding Ink & Equip. Sys. 

Div., 529 W. 4th Ave., Escondido, Cal., 92025, Tel: 
714-745-6423; Sis. Mgr: J Blankinship 

-'--- Advertisement ---.-

Complete inhouse wire Color Coding 
Systems of Modular Design 'to meet 
specific customer requirements - large, 
or small- automatic or manual - Te
flon"Nylon, Kynar, P.V.c., Polyethy
.Iene"etc .. - - - Solid Coloring, Spiral 
Striping, Band Marking. The finest in 
Wire Color Coding Inks and Equip
ment. Leasing programs available. 
Worldwide Sales/Service 

FORNEY INDS., INC., 1800 La Porte Ave, Fort Collins, 
Colo., 8(52), Tel: 303-482,7271; Sis. Mgr: J.D. Forney 

FOSTER & ALLEN, INC., P.O. Box 466, Chatham, N.J., 
07928, Tel:. 201-635-7766; Pres: E. Foster 

FOSTER TRANSFORMER CO., 3820 Colerain Ave., 
Cincinnati,Obio" 45223,· Tel: 513-~1-2420, TWX: 

.810-461-2584; V.P. Mktg: A. W. Reynolds 
FOSTORIA-FANNON, INC., Infrared Systems Div., 1200 N. 

Main SI., FostOria, Ohio, 44830, Tel: 419-435-7721; 
V.P-Sls: R.E. Williams . 

FOUR-PHASE SYS, 10420 N. Tantau AVe., Cupertino, Cal, 
95014, Tel: 408-255-0900; V.P. Mktg: J. Clark 

FOURJAY INDS., Box 1465, Northridge Br., Dayton, Ohio, 
45414, Tel: 513-278-2924; Sis. Mgr: T.R. Moore 

FOX VALVE DEV. CO., INC., 2 Great Meadow La., 
Hanover, N.J., 07936, Tel: 201-TU-7-7474; Sis: Mgr: Z. 
Fox ' . 

FOXBORO CO.,' Foxboro, Mass., 02035, Tel: 
617-KI-3-8750; Sis. Mgr: E. Kelly 

FRANCIS INDS., 11855 Broad S1., Pataskala, Ohio, 43062, 
Tel: 614-927-4091; Pres: A.J. Francis .. 

, FRANEL CORP., 8 Ferry'SI., So. River, N.J., 08882, Tel: 
201-254-4487; Sis. Mgr: E. Silverman 

FRANKEL ENGRG:LABS., 125 S. 5th St., Reading, Pa:, 
19603, Tel: ·215-373-5205, TWX: 510-651-0491; Sis. 
Mgr: T. Sheetz t 

FRANKLIN FIBRE-LAMITEX, 905 E. 13th SI., Wilmington, 
Del., 19899, Tel: 302-652-3621 . 

FRANKLIN GNO CORP., Box 3250, W. Palm Beach, Fla., 
33402, Tel: 305-683-6710 

FREDERICK ELECTRONICS CORP., Hayward Rd., 
Frederick, Md., 21701, Tel: 301-662-5901; Mgr: J.P. 
Harter " ' 

FREDERICKS CO., Televac Div., 'Philmont & Anne Sts., 
Huntingdon Valley, Pa., 19006 . 

FREED TRANSFORMER CO., 1795 Weirfleld St, Bklyn., 
N.Y., 11227, Tel: 212-386C1300; Sis. Mgr: M. Salzberg 

Pgs. 480-483,2952,2953 
Cal San Gabriel, A. Moye, 244 Milton 213-CU-3-1669 
Colo Denver, Nelson, 1294 S. Bannock 303-733~5528 
Ga Allanta, F. Fausett, 2264 Melinda 404-633-3561 
III Chicago, Tech. Devices, 6416 N. Central 

312-774-8252 
Iowa Cedar Rapids" R. Flanders, 3923 Council SI. N.E. 

319-365-8043 
Md Baltimore, B. White, 7 Church 301-484-5400 
NY Geneva, E. Badway, 1126 lochland Rd. . 
NY MI. Vemon, Elect. Instrs., 25 Dock 

914-0W-9-9717 
Ohio Cleveland, Scott Elctrns., 1836 Euclid , 

216-Tb-I-2626 
'Pa Easton, Fernwood Elctrns., 1209 Blair SI. 

215-~53-3670 
Pa Pittsburgh, Scott Elctrns., 313 Empire Bldg. 

412-471-5223 
Tex Dallas, ,R.F. Kimball Co., 5531 Dyer S1. 

214-EM-I-6067 
WashSeattlil, M. Widdekind, 815 W. Ewing 

206-284-8020 
EXP: N.Y. N.Y., Morhan Exporting, 458 Broadway' 

, 212-925-1257 

FREQUENCY CONTROL, INC., Box 1565, Austin, Tex., 
78767, Tel: 512-444-7401; ,SIs. Mgr: D.W. Kemptner 

Pg.1386 
MassWaltham, Tech. Enterprises, 195 West SI. 

617-891'5300 
--- Advertisement ---

FREQUENCY CONTROL, INC. 
MANUFACTURES 
• Low Power Tuning Fork Oscillators, 
300 Hz to 50 KHz 
• "High Q" Tuning Fork Resonators, 
300 Hz to 50 KHz , 
• Subminiature Tuning Fork Filters, 
10 KHz to 50 KHz , 
• Remote Tone Control Encoders & 
Decoders 
• Touch Tone CalibratorS 
• Precision Frequency Power Oscilla,
tors " 

FREQUENCY DEVICES, INC., 25 Locust S1., Haverhill, 
Mass., 01830, Tel: 617-372-6930; Sls.Mgr: R.S. Leger 

FREQUENCY ELCTRNS., 3 Delaware Dr., New Hyde Pk., 
N.Y." 11040, Tel: 51W28-0100; V.P: A. Lazar ' 

, Pgs. 469,1391 
Ala Huntsville, Inn Scien., Box 2091 205-837-1601 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal WoodSide, Windsor Dynamics, 195. Greer Rd. 

415-854-4870 
Fla Orlando, Truex Assoc.,' 3165 McCrory PI. 

305-841-8931 
III . Des Plaines, S. Sterling C9., 1001 E. Touhy 

312-298-4830 
Md Rockville, Marktron Inc., 651 Loftstrand La. 

301-762-6210 
MassNewto,; f,iighlands, Compar New England, 88 

Needham 51. 617-969-7140 
Mich Ferndale, TIby Co.,.380 Hilton Rd. 313-547-3550 
Mo SI. Louis, S. Sterling Co., 11734 Lakland lrid. Dr. 

314-542-3636 
NJ Fairlawn, C.R. Mayar Co., Box 484 201-791-8989 
NY Huntington, C.R. Mayer, Box 152 516-921-7876 
Ny Rochester, Ossmann Comps., 280 Metro Park 

.. ' 716-442-3290 
NC Winston Salem, Int'l. SCien., 614 1 st Union Bank 

Bldg. 919-722-,1783 
Ohio Clevela~d, Tiby Co., 2245 Warrensville tnl. Rd. 

216-371-5335 

See Page 3073 'To Get Your Copy of the RadIo-Electronic Master . eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY FRE - GEN 
Pa Glenside, Elcom Inc., 130 S. Easton Rd. 

215-885-1325 
Tex Houston, R. Martin Assocs., Box 19291 

713-468-3877 
WashSeattle, Associated Inds., 3711 S. Hudson SI. 

206-723-5600 

FREQUENCY ENGRG_ LABS., Dlv, Harvard Inds., Inc., 
Box 527, Farmingdale, N.J., 07727, Tel: 201-938-9221, 
TWX: 201-938-2456; Sis. Mgr: G.E. Tirone 

. Pgs. 604,605 
Ala Huntsville, E. Holmes, 4862 Govemors, W. 

205-837-6900 
Colo Denver, F. Gates, 700 E. louisiana Ave. 

. 303-722-4674 
Conn Hamden, Applied Meas., 2531 Whitney 

203-288-5288 
Fla Orlando, E. Holmes, 316Val/2 Bumby 

305-241-2128 
Ga Chamblee, E.G. Holmes, 4185 Clairmont Rd. 

404-451-6161 
Haw Honolulu, Aloha, 225 Liliuokalani 922-3819 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third, SE 

319-366-1591 
Kans Prairie Vlg., Engrg. Svcs., 7924A State Line 

913-649-4000 
MassActon, Applied Meas., 86 Hayward Rd. 

617-263-2766 
Mich Ypsilanti, Micro Sis., 650 Greenlawn 

313-482-0880 
Mo SI. Louis, Engrg. Svcs., 6717 Vernon . 

314-726-2233 
NJ Merchantville, Megargel/Himmelstein, 6705 Park 

609-662-3081 
NM Albuquerque, F. Gates, 2631 Texas, N.E. 

505-298-1875 
Ohio Cleveland, Micro Sis., 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy La. 

513-298-3033 
Tex FI. Worth, C. Wolf Co., Box 12425 817-738-1702 
Te. Houston, C. Wolf Co., Box 60338 713-643-2114 
Tex Universal City, C. Wolf, 121 Oaklane Dr. 

• 512-658-6672 
Utah Salt Lake City, F. Gates, 455 E. Fourth, S. 

. 801-359-1101 
Va Springfield, Dyna-Rep., 5265 Port Royal 

71 U-833-U693 
WashSeattle, H. Levinson, 1211 E. Denny Wy. 

. 206-323-5100 
For: Can., Downsview 461, Onl., Megatroni., 954 

Wilson 416-630-7672 
For: Can., Montreal, Que., Megartonix, 3300 Cavendish 
For: Can., Ottawa, Onl., Megatroni., 7398 Ridgewood 

. 613-731-3860 

FREQUENCY SOURCES, 166 Middlesex St., Box 159, 
Na. Chelmsford, Mass:, 01863, Tel: 617-251-8747, TWX: 
7111-343-6506; Sis. Mgr: D.R. Vining ...... Pgs. 1560,1561 
Ala Huntsville, Currie Aerospace, Box 1424 

205,536-5650 
Ariz Phoenix, Thorson Co., 2505 E. Thomas 

602-264-5878 
Colo Boulder, A.L.S. Elctrns., 1932 14th St. 

. 303-447-2436 
Fla Orlando, Currie Aerospace, Box 13229 

305-855-0843 
Ind Ft. Wayne, Tx Sis., 2919 Canterbury 

219-485-0805 
MassWaltham, Resco, 181 West St. 617-899-6618 
NM Albuquerque, A.L.S. Elctrns., Box 11626 

505-298.2575 
NY Tuckahoe, Spectrum Sis., 65 Circuit Ave. 

914-793-1660 
NY Utica, B.D. Hummel, 2224 Maynard 315-732-2370 
Tex Dallas, Thorson, 1700 Carpenter Frwy. 

214-631-5440 
Va Fairfax, Schibley Assocs:, 10604 Warwick 

703-59f-3008 
FREUDENBERG, B., INC., 50 Rockefeller Plaza, Nevi 

York, N.Y., 10020, Tel: 212-757-9130; Sis. Mgr: W. 
Frohlich . 

FRIDEN DIV., Singer Co., 2350 Washington Ave., San 
Leandro, Calil., 94517, Tel: 415-357-6800; V.P: F.C. 
Buckley 

FRIEND'S MFG., Rd. 2, Box 74, Williamstown, N.J., 08094, 
Tel: 609-629-7919; Sis. Mgr: F. Friend 

FRL, INC., Fisher Resch. Lab .. 517 ·Marine View Ave., 
Belmont, Cal., 94002, Tel: 415-591-8924; Sis. Mgr: D. 
Housh 

FRl, MARIN CONTROLS CO., 511 Marine View Ave., 
Belmont, Cal., 94002, Tel: 415-591-8924; V.P. Mktg: A. 
Ogilvie . 

FROST ELECTRONICS CORP., Pearl St., Bellingham, 
Mass., 02019, Tel: 617-966-1590; Gen. Mgr: A.J. 
Thomson 

See Page 957 for TRADE NAME DIRECTORY 

FUEL WATCHMAN SLS. & SVC., INC., 364 Jackson Ave., 
Bronx, N.Y., 10454, Tel: 212-669-7200; Pres: G. 
Strysko 

FULLER-O'BRIEN CORP., Tech. Coatings Div., 1342 
Willow Rd., Menlo Park, Calif., 94025, Tel: 
415-328-6200; Sis. Mgr: D.E. Callis 

FURANE PLASTICS, 5t21 San Fernando Rd. W., Los 
Angeles, Cal., 90039, Tel: 213-247-6210, TWX: 
910-497-2060; Mktg. Dir: R. Tiefel 

FURNAS ELEC. CO., 1197 McKee St., Batavia, III., 60510, 
Tel: 312-879-3410; V.P. Mktg: J.M. O'Rourke 

FURNITURE CRAFTSMEN, 3596 Alpine Rd., N.W., Grand 
Rapids, Mich., 49504, Tel: 616-361-0203; Pres: K.B. 
Neuenfeldt 

G-V CONTROLS, Div. Sola Basic Inds., 101 Okner Pkwy., 
Livingston, N.J., 07039, Tel: 201-992-6200, TWX: 
710-994-4852; V.P. Mktg: G.A. Compton 

GABRIEL ELCTRNS. CORP., Saco, Me., 04072, Tel: 
207-282-1526; Sis. Mgr: D. Crisman 

GAERTNER SCIENTIFIC CORP., 1261 A Wrightwood Ave., 
Chicago,lII., 60614, Tel: 312-281-5335; Sis. Mgr: L.W. 
Higgins 

GAF CORP., 140 W. 51 St., New York, N.Y., 10020, Tel: 
212-582-7600, TWX: 212-640-5088; Sis. Mgr. Ind'l. 
Prods. Div: F.T. Campagna 

GAGNE ASSOCS., INC., 50 Wall St., Dept. 3EE-27, 
Binghamton, N.Y., 13901, Tel: 607-723-9556;·Sls. Mgr: 
S. Morrisey 

--- Advertisement ---

Gagne Associates manufactures a var
iety of fluorescent-lit portable light 
boxes for tracing, inspection' and 
printed circuit layout; also hermetic
seal dust bellows and covers in many 
sizes, round or rectangular; also line of 
fluidic switches and devices; also a 
low-cost vapor degreaser for devel
oping photo resist and removing silk 
screen inks and solder fluxes. 

GAI-TRONICS CORP., P.O. Box 31, Reading, Pa, 19603, 
Tel: 215-376-2848; Sis. Mgr: H.S. Campbell 

GAMBLE, CHARLES T. IN OS., New Jersey Ave. & 
Fairview SI., Riverside, N.J., 08075, Tel: 609-461-1900; 
Sis. Mgr: C.T. Gamble .......................................... Pg. 2852 
Fla Orlando, BUChanan-Abrams, Box 6026 

305-423-8995 
NH Spofford, Bahr SiS., Nory-. Rd. 603-352-5444 
Tex Dallas, J.B. Guenther,.4533 N. Central Ave. 

214-528-6286 
Tex Houston, J.B. Guenther, Box 55525 214-528-6286 

GAMMA SCI., Dept. 301, 3777 Ruffin Rd., San Diego, Cal., 
92123, Tel: 714-279-8034; Sis. Mgr: R.T. Campbell 

GAP INSTR. CORP., 110 Marcus Blvd., Hauppauge, N.Y., 
11787, Tel: 516-273-0909, TWX: 510-227-6237; Sis. 
Mgr: C.L. Houpt 

GAR ENTERPRISES, 2031 N. Lincoln Ave., Pasadena, 
Cal., 91103, Tel: 213-798-0785; Sis. Mgr: G. Sugimoto 

GARDINER ElCTRNS., 4729 North 7th Ave., Phoenix, 
Ariz., 85013, Tel: 602-274-968t 

GARDINER SOLDER CO., Div. Gardiner Metal Co., 4820 
S. Campbell Ave., cnic1l90, III., 60632, Tel: 
312-847-0100, TWX: 910-221-2510; Sis. Mgr: J.A. 
Mains 

GARDNER CRYOGENICS CORP., 2136 City Line Rd., 
. Bethlehem, Pa., 18017, Tel: 215-264-4523, TWX: 
510-651-5817; Sis. Mgr: R.F. Benedict 

GARDNER-DENVER CO., Gardner Expwy., Quincy, III., 
62301, Tel: 217-222-5400; Sis. Mgr: D.E. Kipley 

GARNER GLASS CO., 177 S.lndian Hill Blvd., Claremont, 
Calif., 9,71" Tel: 714-NA-4-5071; Sis. Mgr: J.C. Hyatt 

GARRETT, GEORGE K. CO., MSllnds.lFastener Group, 
8801 Torresdale Ave., Philadelphia, Pa., 19136, Tel: 
215-332-6000, TWX: 710-670-0984 

GARRETT MICRO-CIRCUITS CORP., 16701 W. Bernardo 
Dr., San Diego, Cal, 92127, Tel: 714-487-3000; Sis. 
Mgr: D.A. Beadling 

GAS ANALYSIS SYS., INC., P.O. Box 146; Basking Ridge, 
N.J., 07920, Tel: 201-234-1220; Sis. Mgr: W.H. Wilson 

GATES ELCTRN. CO., 256 Van Nesl Ave., Bronx, N_Y., 
10460, Tel: 212-TU-1-5S00; Sis. Mgr: J. n .. g .. nbogan 

Pgs. 720,721 
GATES, GEO. W. & CO., Hempstead Tpke. & Lucille Ave., 

Franklin Sq., N.Y., 11010, Tel: 516-FI-7-0787; Sis. Mgr: 
T.E. Schulz 

GAVIN INSTRS., Box 413, Somerville, N.J., 08876, Tel: 
201-356-3500, TWX: 710-480-4725; Sis. Mgr: D. Smith 

GAVITT WIRE & CABLE DIV., Amerace ESNA Corp., 
Brookfield, Mass., 01506, Tel: 617-867-6476; Sis. Mgr: 
A.J. Lorenz 

GBe CLOSED CIRCUIT TV CORP., 74 Fifth Ave., New 
York, N.Y., 10011, Tel: 212-989-4433; Sis. Mgr: V. 

. Formicola 

GC ELCTRNS., Dlv. Hydromelals, 400 S. Wyman St., 
Rockford, III., 61101, Tel: 815-968-9661; SIs. Mgr: E. 
Crockett ••••••••.••••••.•••..•. : ........ _ ................................ Pg. 2629 
Ariz Scottsdale, Mercury Engrg., Box 3130 

602-945-1927 
'Cal Oakland, F.w. Mo~lthrop, 1530 E. 12th 

415-261-7676 
Colo Denver, R. G. Bowen, 1440 S. Santa Fe 

303-722-4641 
Fla Altamonte Spgs., WMM Assocs., 515 Tivoli 
Fla Clearwater, WMM Assocs., 1260A S. Highland 

813-949-1817 
Fla Pompano Beach, WMM Assocs., 721 SE 6th Terr. 
Ga Atlanta, G. Duckett, Box 29067 404-451-3529 
Mass Andover, R. Purinton, 28 Park SI. 617-475-7055 
Mich Detroil, J. Thorpe, 640 Hidden La. 313-779-6363 
Minn St. Paul, Wagner Compo Cons., 542 Snelling 

612-698-0331 
Mo St. Louis, Palatine Eng., 8622 St. Charles Rock 

314-426-7055 
NY Syracuse, Rep. Tech., 5858 E. Molloy 

315-454-0761 
NY Great Neck, R. Breauer, 1 Barstow Rd. 

516-466-3030 
Ohio Cleveland, Baehr Greenleaf, 14700 Detroit 

216-221-9030 
Pa Havertqwn, FM Elect., 206 Bewley Rd. 

215-446-1961 
Pa Pittsburgh, Covert & Newman, 300 Mt. Lebanon 

412-563-0303 
Tex Dallas, J.Guenther, 5121 McKinney 214-528-6286 
Tex Houston, J. Guenther, Box 55525 713-661-3723 
Utah Salt Lake City, R. Bowen, 1380 W. N. Temple 

801-364-4632 
WashSeattle, R. Johnston, 1011 N.E. 69th 

206-524-5170 
GCA TECHNOLOGY DIV., GCA Corp., Burlington Rd., 

Bedford, Mass., 01730, Tel: 617-275-9000; Dir. Mktg: 
L.M. Seale 

GeO,INC.,3091 S. State Rd., Ann Arbor, Mich, 48104, Tel: 
313-761-8500 

GEARTRONICS CORP., 112 ChelmsloJd Rd., N. Billerica, 
Mass., 01862, Tel: 617-933-1400; Sis. Mgr: F.H. Koan 

GEMP TERMINALS, INC., 20 Woodworth Ave., Yonkort., 
N.Y., 10701, Tel: 914-476-7300; Sis. Mgr: L. Woinborg 

GEMS DIV., Delaval Turbine, Spring La., Farmington, 
Conn., 06032, Tel: 203-677-1311; Sis. Mgr: A.J. White 

GENCOM DIV., Varian/EMI, 80 Express St., Plainview, 
N.Y., 11803, Tel: 516-433-5900, TWX: 51D-221-111I1ij; 
Sis. Mgr: F. Belasco 

GENERAL ACOUSTICS CORP., 12248 Santa Monica 
Blvd, Los Angeles, Calif., 90025, Tel: 213-479-5623 

GENERAL ATRONICS, Elctrn. Instr., 1200 E. Mermaid La., 
Philadelphia, Pa., 19118, Tel: 215-248-3700, TWX: 
215:242-1295; Sis. Mgr: W.C. Teagnol 

GENERAL ATRONICS, Elctrn. Tube, 1200 E. Mermaid La., 
Phila., Pa., 19118, Tel: 215-248-3700, TWX: 
215-242-1295; Sis. Mgr: R. Koebert 

ACCU-SORT SYS., INC., 1200 E. Mermaid La., Phila., Pa., 
19118, Tel: 215-233-2275, TWX: 215-242-1295; Mktg. 
Mgr: A.M. Przybylski 

GENERAL ATRONICS, Military Elctrns., 1200 E. Mermaid 
La., Phila., Pa., 19118, Tel: 215-248-3700, TWX: 
215-242-1295; Sis. Mgr: Wm. Teagno 

GENERAL AUTOMATIC CORP., 235 W. First St., 
Bayonne, N.J., 07002, Tel: 201-437-7500; Sis. Mgr: M. 
Barron . 

GENERAL BATTERY CORP., Box 1262, Reading, Pa., 
19603, Tel: 215-929-0771; Exec. V.P: A.J. Trombetta 

GENERAL BEARING CO., 32 High St., W. Nyack, N.Y., 
10994, Tel: 914-358-6000; Sis. Mgr: J. Kelley 

GENERAL CIRCUITS, INC., 95 Mt. Read Blvd., Rochester, 
N.Y., ,46", Tel: 716-235-2880; Sis. Mgr: A. Pluta 

GENERAL COMPS., INC.: Box 10248, St. Petersburg, Fla., 
33733, Tel: 813-544-8879; Sis. Mgr: R.D. Spiers 

GENERAL COMPUTERS, INC., 5990 W. Pico Blvd., Los 
Angeles, Calif., 90035, Tel: 213-939-7687; Sis. Mgr: C. 
Estes 

GENERAL CONTROL CO., 1196 Soldiers Field Rd, 
Boston, Mass., 02134, Tel: 617-782-7440; Pres: W.J. 
Kelleigh -. . 

GENERAL DEVICES, INC., P.O. Box 253, Princeton, N.J., 
08540, Tel: 609-924-2500; Sis. Mgr: M. Medvin 

GENERAL DYNAMICS, Electro Dynamic Div., Box 127, 
San Diego, Cal., 92112, Tel: 714-279-7301, TWX: 
910-335-2029; Dir. Mktg: D.C. Prim 

GENERAL ELEC., Mountain View Rd., Lynchburg, Va., 
24502, Tel: 703-846-7311; Sis. Mgr: J. Lightner 

GENERAL ELEC. CO., Analytical Meas. Bus. Sect., 25 
Federal St., Bldg. 4MX, W, Lynn, Mass., 01905, Tel: 
617-594-0100 

GENERAL ELEC. CO., Elctrn. Comps. SIs. Dept., 1 River 
Rd., Schenectady, N.Y., 12305, Tel: 518-FR-4-2211 
Pgs. 
484,485,719, 1462, 1595,1708, 1709,1911,1997,2384,2385, 
2630,2758,2939. / 
Ala Huntsville, 3322 Memorial Pkwy., S. 205-883-3144 
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GEN· GEN MANUFACTURERS & SALES OFFICES DIRECTORY 

Ariz Phoenix, 3550 N. Central Ave. 602-264-1751 
Cal Los Angeles, 11840 W. Olympic Blvd. 

213-272-8566 
Cal Portola Valley, 3210 Alpine Rd. 415-854-4010 
Colo Denver, 201 University Blvd. 303-388-5771 
Conn Bridgeport, 1285 Boston Ave. 203-334-1012 
DC Washington, 777 14th SI., NW. 202-393-3600 
Fla No. Palm Beach, .321 N. Lake Blvd. 305-844-5202 
Fla Winter Pk., 370 Wymore Rd. 305-647-2030 
III· . Chicago, 3800 N. Milwaukee Ave. 312-777-1600 
Ind FI. Wayne, 6001 S. Anthony Blvd. 219-447-1511 
Ind . Indianapolis, 3750 N. Meridian 51. 317-923-7221 
Iowa Cedar Rapids, 210 Second SI., S.E. 

319-364-9149 
MassWeliesiey, 1 Washington SI. 617-237-2050 
Mich Detroit, 15160 W. 8 Mile Rd. 313-564-5231 
Minn Minneapolis, 4900 Viking Dr. 612-927-5458 
Mo Kansas City, 911 Main SI. 816-221-4033 
Mo 51. Louis, 1530 Fairview 314-429-6941 
NJ Clifton, 200 Main Ave. 201-472-8100 
NY Albany, 11 Computer Dr., W. 518-458-7755 
NY Great Neck, 425 Northern Blvd. . 516-466-8800 
NY No. Syracuse, Northern Concourse Off. Bldg. 

315-456-3412 
NY Rochester, 35 Deep Rock 716-436-3480 
NC Greensboro, 1842 Banking SI. 919-273-6982 
Ohio Cleveland, 25000 Euclid Ave. 216-266-2900 
Ohio Dayton, 3430S. Dixie Hwy. 513-298-0311 
Okla Oklahoma City, 3022 NW. Expwy. 405-943-9015 
Pa Erie, 2318 W. 8th SI. 814-455-8377 
Pa Philadelphia,3 Penn Ctr. Plaza 215-568-1800 
Pa Pittsburgh, 875 Greentree Rd. 412-921-4134 
Tex Dallas, 4447 N. Central Expwy. 214-521-1931 
Va Charlottesville, 2006 Earhart SI. 703-296-8118 
Va Portsmouth, 3205 King SI. 703-393-6780 
WashSeattle, 225 Tukwila Pkwy. 206-244-7750 
Wisc Milwaukee, 615 E. Michigan SI. 414-271-5000 

GENERAL ELEC., Insulating Mati's., 1 Campbell Rd., 
Schenectady, N.Y., 12306, Tel: 518-374-2211, TWX: 
518-556-2290: Sis. Mgr: D.M. Berntson 

GENERAL ELEC., Insulator Prods., 2525 Insulator Dr., 
Baltimore, Md., 21230, Tel: 301-752-8020: Sis. Mgr: 
H.M. Carmichael 

GENERAL ELEC., Laminated Prods., Coshoclon, Ohio, 
43812, Tel: 614-622-5310, TWX: 614-623-7803: Sis. 
Mgr: B.F. Brehl 

GENERAL ELEC., Lamp Glass, 24400 Highland Rd., 
Richmond Hgts., Ohio, 44143, Tel: 216-266-4011; Sis. 
Mgr: N.G. Grafton .......... _ ..................................... Pg. 2811 

- Cal Los Angeles;·2747 S. Malt Ave. 213-723-2541 
Cal San Jose, 1727 N. First SI. 408-298-4126 
Mass Newton Upper Falls, 50 Industrial PI. 

617-332-6200 
NJ Newark, 133 Boyd SI. 201-824-5200 
Ohio Willoughby, Euclid Ave. & Campbell Rd. 

216-266-4011 
For: Can., Toronto, Onl., General Elec. Co., 165 

Dufferin 51. 416-537-4481 
GENERAL ELEC. CO., Lamp Metals & Comps. Div., 21 800 

Tunqsten Rd., Cleveland, Ohio. 44117, Tel: 
216-266-3786: Sis. Mgr: J.J. Galvin 

GENERAL ELEC., Metallurgical Prods., Box 237, Detroit, 
Mich., 48232, Tel: 313-536-9100: Sis. Mgr: H.E.·lhrig 

GENERAL ELEC., Miniature Lamp Dept. MYI-I, NelaPa~ , 
Cleveland, OhiO, 44112, Tel: 216-226-2248; Sis. Mgr: G.F. 
Davis ................. , ...................................................... Pg. 1463 
Cal Los Angeles, 2747 S. Malt Ave. 723-2541 
Cal Oakland, 999-98th Ave. 569-3422 
Colo Denver, 6501 Stapleton Dr., N. 388-4611 
Fla Jacksonville, 4077 Woodcock Dr. 396-1205 
Fla Miami, 3655 NW. 71 st 51. 693-3811 
Ga Atlanta, 120 Ottley Dr., N.E. 875-0921 
Haw Honolulu, 1149 Bethel SI. 537-3280 
III Chicago, 550 W. Jackson Blvd. 332-4712 
Ind Indianapolis; 2511-F-l E. 46th SI. 547-5511 
La New Orleans, Box 10236, Jefferson Br .. 835-6421 
Md Baltimore, Box 7427 242-5700 
Mass Newton Upper Falls, 50 Industrial PI. 332-6200 
Mich DetrOit, 15135 Hamilton Ave. 883-0200 
Minn Minneapolis, 500 Stinson Blvd. 331-4050 
Mo No. Kansas City, 535 E. 141h Aye. 471-0123 
Mo' SI. Louis, 1530 Fairview Ave. 429-6930 
NJNewark, 133 Boyd SI. 824-5200 
NY New York, 219 E. 42nd 51. 750-2000 
NY Rochester,31 Gibbs SI. 454-2990, Exl. 18 
NY Utica, 1001 Broad 51. 733-0922 
NC Charlotte, Box 17362, 1001 Tuckaseegee Rd. 
. . 376-6585 
Ohio Gincinnati, 49 Central Ave. 421-6810 
Ohio Cleveland, Box 2514,12910 Taft Ave. 266-4337 
Ohio Columbus, 800 Northwest Blvd. 294-4115 
Okla Oklahoma City, 2809 Northwest Expwy. 842-4028 
Ore Portland,2800 N.W. Nela 51. 503-223-2101 
Pa King of Prussia, Rte. 202 at Expwy. 688-5900 
Pa Pittsburgh, 238 W. Carson SI. 471-9050 
Tenn Memphis, 2021 S. Latham 51. 948-2842 

Tex Dallas, 6500 Cedar Spring Rd. 351-3725 
Tex Houston, 5615 Lymbar Dr. 923-2549 
Va Richmond, 1510 Willow Lawn Dr. 282-7644 
WashSeattle, 2400 - 6th Ave., S. 622-8081 
Wisc Milwaukee, 8100 W. Florist Ave. 462-3860 

GENERAL ELEC., Photo Lamp, Nela Park, Cleveland, 
Ohio, 44112, Tel: 216-266-3116: Sis. Mgr: W.J. 
Speckerman 

GENERAL ELEC., Plasties, 1 Plastic Ave., Pittsfield,Mass., 
01201, Tel: 413-443-5681: Sis. Mgr: J.L. Cobb 

GENERAL ELEC., Polymer Prods., Noryl Ave., Selkirk, 
N.Y., 12158, Tel: 413-443-5681: Sis. Mgr: J.L. Cobb 

GENERAL ELECTC. SEMICONDUCTOR,Adv. & Sis 
Prom., Bldg. 7, Elctrnls Pk., Syracuse" N_Y., 13201, Tel: 
315-456-2357; A&SP Mktg: D.G. Secfeld .. , ... ,.:.Pg, 179 
(Refer·to GENERAL .ELEC. CO., Elctro. Camps. Sis. Dept., 
for sales office information.) 
GENERAL ELEC. CO., Silicone Procls. Depl., Waterford, 

, N.Y., 12188, Tel: 518-237-3330: Sis. Mgr: V.M. Taylor 
GENERAL ELEC., Wire & Cable, 1285 Boston Ave, 

Bridgeport, Conn, 06602: Mktg. Mgr: EG. Perkins 
GENERAL ·ELEC., Wiring Device, 95 Hathaway 51., 

Providence, R.I., 02904, Tel: 401-781-1800 
GENERAL=-ELECTRO MECHANICAL, 787 Hertel -Ava 
Buffalo, N.Y., 14207, Tel: 716-87a.:9685; Sis. Mgr: J.A 
Randolph ................................................................ Pg. 1594 
CalLA, American Tech., 1460·5. Sherboume 

213-659-3791 
GENERAL ELECTRODYNAMICS CORP., 4430 Forest La., 

Garland, Tex., 75040, Tel: 214-276-n 61, TWX: 
910-860-5193: Sis. Mgr: F.D. Jackson 

GENERAL ELCTRN. LABS., 1085 Commonwealth Ave., 
Boston,'Mass., 02215, Tel: 617-783-0460: Sis Mgr: J. 
Pettee 

GENERAL ELCTRNS., INC., 42 Spring SI., Newark, N.J., 
07104, Tel: 201-484-6302: Pres: M.T. Gasparik 

GENERAL EQUIP. & MFG., 3303 Fern Valley Rd., 
Louisville, Ky., 40213, Tel: 502-969-2386: Sis. Mgr: 
WW. Lamb 

GENERAL HARDWARE MFG. CO., 80 White SI., New 
York, N.Y., 10013, Tel: 212-431-6100: Sis. Mgr: H.W. 

. Ehlec_. 
GENERAL ILLUMINATION, INC., 2233 University Ave., St 
Paul, Minn, 55114, Tel: 612-646-2823; Sis. Mgr: Stan 
Wojcik ....... ,.: ............................................... Pgs. ·1457-1461 
Ala Birmingham, ·F.C. Nickerson, Box 9679 ' 

205-853-2852 
Ark Magnolia, J.Y. Schoonmaker, Bcix 247 

501-234-3778 
Cal Los Angeles, P.F. Wiley, 1632 Silverlake 

213-663-8028 
Cal Menlo Park, Weightman & Assoes., 120 Santa 

Margarita 415-325-2885 
Colo Aurbra, Robbins & Assocs., Box 948 

303-399-6618 
Conn Meriden, Eagle Assoes., Box 921 203-237-5527 
Fla Tampa, F.C. Nickerson Co., Box 13126 

813-833-4321 
Ga Decatur, F.C. Nickerson, 1240 Clairmont 

404-377-1575 
III Chicago, Memac Sis., 4740 N. Austin 

312-545-1033 
Ind Indpls, R. Milsk, 2511 E. 46th 317-546-5468 
Md Baltimore, Stitzer, 212 Wash. Ave. 301-823-2600 
Mich Detroit, R. Milsk Co., 19375-95 James Couzens 

Hwy. 313-342·6660 
Minn Mpls, Heimian, 5603 Lyndale 612-861-6051 
Mo Kansas Cy, Harris-Hanson,·7916 Paseo 

816'444-9494 
Mo SI. Louis, Harris-Hanson Co., 2814 S. Brentwood 

Blvd. 314-962-0111 
NY Buffalo, Telesco, 385 Cleveland' 716-834-1026 
NY Great Neck, F. Tylinski, 425 Northern 

. 516-466·9070 
NY Vestal, Telesco, 609 Harvard 607-729-6339 
NY Woodstock, Telesco, 10 Cardinal 914-679-7152 
NC Charlotte, F. Nickerson, 5817 Haddington . 

.. 704-537-2855 
Ohio Cle\l9land, Whelan, 21877 Euclid 216-692-1266 
Ohio Dayton, Whelan, 2600 Far Hills 513-298-9997 
Pa Paoli, Stitzer, 24 State 215-644-5500 

. 'rex Dallas, J.Y. Schoonmaker, 2995 Ladybird 
214-357-8481 

Tex Houston, J.Y. Sbhoonmaker, 8619 Mayridge 
. 713-926-9510 

WashSeattle, Blum & Assoes., 2300 NW. 97th 
206-782-1600 

EXP: Schenectady, N.Y., EMB Elctrns., 433 Liberty 
518;372-5841 

GENERAL INSTR. OF CAN., Entertainment Prods., 151 
Weber SI. 5., Waterloo, Onl., Can., Tel: 519-744-8101, 
TWX: 610-365-3415: V.P. Mktg: J.F.Thompson 

GENERAL INSTR. CORP., AUTOMATIC MFG. DIV., 65 
Gouverneur SI., Newark, N.J., 07104, Tel: 
201-485-2100, TWX: 201-621-7993: Sis. Mgr: A. 
Adessa '. 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

GENERAL INSTR. CORP., Capacitor Dlv., Walnut St, 
Tazewell, Ya., 24651, Tel: 703-988-5551, TWX: 
710-938-1580; Dir. Mktg: Roy D. Burke .. Pgs. 2386,2387 

Ariz Phoenix, Jarko Assoc., 2032 N. 27th Ave. 
602-272-2684 

Cal 'San Carlos, Compo Assoc., Box 516 
. 415-591-9656 

Cal Woodland Hills, Starr SiS., 20300 Reaza . 
213-3.48~5241 

Colo Denver, Elcom, Box 22011 303-771-6200 
Conn. Madison, A & M Elctrn. Reps., Ailene Dr. 

203-245-1031 
Conn Meridan, A & M Elctrn. Reps., 595 Bee 51. 

, . 203-235-3943 
Fla No. Palm Bch., General, 321 Northlake 

305-842-5259 
'" Chicago, Gianaras SiS., 7051 W. Wilson 

. 312-774-4600 
Ind FI. Wayne, Needler Sis., Box 2407, Sta. C 

219-447-2123 
Ind Indpls, Needler SiS., Box 88153 Mapleton 

. '317-255-8056 
Iowa Cedar Rapids, J.R. Sis. Engrg., 3550 Cottage 

Grove 319-377-8211 
Md Ekridge, J. Bresson, 5600 Main 301-796-5220 
Mass Needham, A & M Elctm. Reps., 1492 Highland 

617-444-8170 
Mich DetrOit, Blumenberg, Box 25, College 

. 313-341-4737 
Minn Mpls, Inds .. Comp., Inc., 4004 W. 78th 

612-927-9991 
Miss Meridian, Herron Assoc., Box 3008 601-482-3631 
Mo Grandview, Cen Tech. Sis., Box 310 

816-763-2900 
Mo 51. Louis, Cen. Tech., Box 5932 314-522-1700 
NJ Leonia, Kohl-Gamber, 201 Crescent 201-944-8488 
NJ Newark, General Instr., 65 Gouverneur . 

201-485-21'00 
NM Albuquerque, Elcom, 209 San Pablo, S.E. 
NY Buffalo, R: W. Mitche Go" Ellicott Sq. Bldg. 

716-854-2571 
NY New York, Kohl-Camber, 1700 York Ave. 
Ohio Cincinnati, G & H SiS., 10599 Chester Rd. 
. 513-771-8231 
Okla Tulsa, McKinney Sis. 
Pa Narberth, Bresson Assoc., 107 Forrest Ave. 

. 215-839-6770 
'rex Dallas, McKinney SiS., 1303 Chemical 

214-631-9450 
- Va Lynchburg, J. Bresson Assocs., Box 41·15 

703-237-0829 
WashBelievue, Waddell Assoc., 10211 N.E. 31st PI. 

20&-822-0211 
GENERAL INSTR. CORP., Defense & Engrg. Prods. Grp., 

Elctrn. Sys. Dlv., Andrews Rd., Hicksville, N.Y., 11802, 
Tel: 516-0V-I-4300i TWX: 516-433-9321: Mktg. Mgr: 
J .. Adams ' 

GENERAL INSTR. CORP., Defense & Engrg. Prods. Grp., 
Harris ASW Div., 33 Southwest Pk., Westwood, Mass., 
02091, Tel: 617-326-7815: Gen'l. Mgr: H. Mattes 

GENERAL INSTR. CORP., Semiconductor Prods. Group, 
600 W. John St., Hicksville, N.Y., 11802, Tel: 
516-733-3333, TWX: 510-221-1866: Sis. Mgr: G. 
Cacavio . 

GENERAL INSTR. CORP., Entertainment Elctrns. Prods. 
Grp., FW. Sickles, 165 Front SI., Chicopee, Mass., 
01013, Tel: 413-594-4781, TWX: 710-353-1301: Sis. 

'. Mgr:M.Wagener . 
GENERAL INSTR. CORP., Def. & Engrg. Prods. Sys. & 

Magne-Head, 13040 S. Cg"se Ave., Hawthome, Cal., 
90250,Tel: 213-679-33il, TWX: 910-325-6301; Dir. 
Mktg: R. Martin 

GENERAL LAB. ASSOCS., Norwich, N.Y., 13815, Tel; 
607-334-3264, TWX: 510-261-7776: V.P. Mktg: A.J. 
Kutler . 

GENERAL MAGNETIcs, .135 Bloomfield Ava~ 
BlOOmfield, N.J., 07003, Tel: 201-743-2700; P~ M.G. 
Tekosky ... , ................................. , ............. _ .. PgS.1318-132O 
GENERAL MFG. CO., 724 Ruberta Ave., Glendale,. Calif., 

91201, Tel: 213-243-2069: Pres: E. Galle' 
GENERAL METALS, 2200 Fairfax Rd., Greensboro, N. C., 

27420, Tel: 919-292-4400: Sis. Mgr: J. K. Thomas 
GENERAL MICROWAVE CORP., 155 Marine 51., 

Farmingdale, N.Y., 11'735, Tel: 516-MY-4-3600: Sis. 
Mgr: M. Wind 

GENERAL MONITORS, INC., 3019 Enterprise 51., Costa 
. Mesa, Calif., 92626, Tel: 714-540-4895: Pres: FA 

Linville 
GENERAL OCEANOLOGY, INC., DynaControl Div., 27 

Moulton 51.; Cambridge, Mass., 02138,' Tel: 
617-492-6300: Sis. Mgr: A.L.. Kadis 

GENERAL PLASTICS CORP., 55 laFrance' Ave., 
Bloomfield, N.J., 07003, Tel: 201-748-5500, TWX: 
710-994-4781: Sis. Mgr: J. Desmond 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

GENERAL RADIO CO., 300 Baker Ave., Concord, Mass., 
01742, Tel: 617-369-4400, TWX: 710-347-1051; Sr. 
V.P: W.R. Thurslon· 

GENERAL RADIOTELEPHONE CO., 3501 W. Burbank 
Blvd., Burbank, Cal., 91505, Tel: 213-849-6891; Sis. 
Mgr: B. Mowatt 

GENERAL REED CO., Div. of Sigma Instr., Inc., 19 Walnut 
Ave., Box 858, Clark, N.J., 07066, Tel: 201-382-7373; 
Sis. Mgr: H.J. Sundermeyer 

GENERAL RELAY CORP., 20 Mercer St., Dover, N.J., 
07801, Tel: 201-361-1400, TWX: 710-987-7929; Sis. 
Mgr: B. Nierenberg 

GENERAL RELIANCE DIV., General Relay Corp., 20 
Mercer 51., Dover, N.J., 07801, Tel: 201-361-1400, 
TWX: 710-987-7929; Sis. Mgr: B. Nierenberg 

GENERAL RESISTANCE, Dlv. Chronetics, Inc., 500 
Nuber Ave., ML Vernon, N_Y., 10550, Tel: 914-699-8010, 
TWX: 710-560-0014; Sls_ Mgr: L Silverman 

COMPONENT REPRESENTATIVES 
Pgs. 2850,2851 

Ala Huntsville, 20th Century Mktg., Box 6127 
Cal LA, M. Stolaroff, 4622 W. Saluson 213-295-7781 
Fla Maitland, Greenstein Assocs., 1205 Winston Rd. 
III Chicago, l.F. Green, 5218 W. Diversey 

312-286-6824 
Md Silver Spring, QED Elctrns., 850 Sligo 
Minn Mpls., l. Green, 6225 University N.E. 

612-781-1611 
Mo Kansas City, HarriS-Hanson, 7916 Pase 

816-444-9494 
Mo SI. Louis, HarriS-Hanson, 2814 S. Brentwood 

314-647-4350 
NY MI. Vernon, QED, 500 Nuber Ave. 914-664-0080 
NY Syracuse, Naylor Elec., 1718 Erie E. 

315-872-9183 
Ohio Dayton, Rixan, 5752 Wadsworth 614-222-0011 
Pa Delmont, T.F. Laslo, 411 Manor Rd. 
Tex Dallas, Kemp Engr., 2618 Manana Dr. 

214-357-6663 
Tex Houston, Kemp Instrs., 6001 Gulf Frwy. 

713-928-5426 
Tex San AntoniO, Kemp Engrg. Co., Inc. 512-344-1841 
WashBelivue, Brennan, 208 Carolson Bldg. 

206-454-9332 
For: Can., Ottawa, Onl., Whittaker, 42 Howden 

613-224-1221 
INSTRUMENT REPRESENTATIVES 
Ala Humsville, Kemp Instrs., 4300 Governors W. 

205-837-4304 
Cal Palo Alto, B. Oppenheim, 2179 Park Blvd. 

415-321-7323 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 
Fla Maitland, Greenstein Assoc., 1205 Winston Rd. 
III Chicago, l.F. Green, 5218 W. Diversey 

312-286-6824 
Md Silver Spring, QED, 880 Bonifant 51. 

301-588-8134 
Minn Mpls., l. Green, 6225 University N.E. 

612-781-1611 
Mo Kansas City, Harris-Hanson, 7916 Pase 

816-444-9494 
Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 

314-647-4350 
NY Dewitt, D.B. Assoc., Box 14, 3307 Erie Blvd. E. 
Ohio Dayton, Rixan Assoc., 5752 Wadsworth 

513-222-0011 
Pa Delmont, T.F. Laslo, 411 Manor Rd. 
Tex Dallas, Kemp Engrg., 2618 Manana Dr. 

214-357-6663 
Tex Houston, Kemp Instrs., 6001 Gulf Frwy. 

713-928-5426 
Tex' San Antonio, Kemp Engrg. Co., Inc. 512-344-1841 
WashBelivue, Brennan, 208 Carlson Bldg. 

206-454-9332 
For: Can., Ottawa, Ont, Whittaker, 42 Howden 

613-224-1221 
GENERAL SCANNING, 80 Coolidge Hill Rd., Watertown, 

Mass., 02172, Tel: 617-924-6620 ' 
GENERAL SCI. EQUIP., Limekiln Pike & Williams Ave., 

Phila., Pa., 19150, Tel: 215-HA-4-1550; Sis. Mgr: H,W. 
Kline 

GENERAL SEMICONDUCTOR CORP., 230 W. 5th 51., 
Tempe, Ariz., 85281, Tel: 602-966-7263, TWX: 
910-950-1942; Sis. Mgr: R.D. Winters 

GENERAL SENSORS, INC., P.O. Box 231, Athens, Tex., 
75751, Tel: 214-675-5229; Sis. Mgr: DR Furey 

GENERAL TV NETWORK, 520 W. Eight Mile Rd., Ferndale, 
Mich., 48220, Tel: 313-Ll-8-2500; Sis. Mgr: R.R. Hippler 

GENERAL THERMODYNAMICS CORP., Falcon Div., 164 
Ballardvale SI., Wilmington, Mass., 0111.87, Tel: 
617-933-7370; Sis. Mgr: S. Leta 

GENERAL TIME CORP_, Industrial Controls Div., Rte. 8, 
Torrington, Conn_, 06790, Tel: 203-482-4481; V_Po Mktg: 
R.F_ Edgar _____ • ___ ._._ •••• _ •• _._ ••• __ •.•••• __ •••••• _ ••••••••••• Pg. 1321 
Cal Pasadena, C.A. Williams, 2401 San Pasqual 

213-793-1161 

Conn Torrington, S. Horvath, 157 Beechwood Ave. 
203-233-5083 

Ga Manta, Baumgartner Assoc:, 3224 Peachtree Rd. 
404-237-5563 

III Des Plaines, J. Barton, 1479 Ellinwood SI. 
312-296-7751 

III Des Plaines, Wm. J. Dunne, 1479 Ellinwood SI. 
312-296-7751 

Kans Prairie Village, Thro Ind'l. Sis. Co., 2110 W. 75th 
51. 913-362-2533 

Mass Marshfield Hills, R. l. Smith, 215 Pleasant SI. 
617-762-1466 

Mich Detroit, General Time 313-585-3122 
Minn Mpls, General Time 612-333-2815 
NC Bethania, Candor Co., Inc. 919-924-1480 
NY Coram, K.M. Chalson, 3 Pennaquid Rd. 

201-289-5959 
NY Rochester, D. F. Lynch, Box 9809 716-546-4766 
Ohio CinCinnati, Stewart Sea, Carew Tower 

513-421-3366 
Ohio Cleveland, A.F. Blaine, 8905 Lake Ave. 

216,651-1020 
Ore Portland, D. Fry Co., Box 3803 503-226-3903 
Pa Philadelphia, G.S. Blower 215-696-3443 
Tenn Cleveland, Candor Co., Inc., Box 412 

615-472-7059 
Tex Dallas, Titan Reps., 6434 Maple 214-357-8266 
Va Lynchburg, Candor Co., 309 Buckingham 

703-846-6579 
For: Can., Peterborough, Onl., Gen'l Time Can., Box 

239 
GENISCO TECH. CORP., Data Div., 18435 Susana Rd., 

Compton, Cal., 90221, Tel:" 213-774-1850, TWX: 
910-346-6773; Sis. Mgr: E.A. Dunn 

GENISCO TECH. CORP., Genlstron Div., 18435 Susana 
Rd., Compton, Cal., 90221;.Tel: 213-774-1850, TWX: 
910-346-6773; Gen. Mgr: T. Moore .. __ .Pgs. 1514,1515 
Cal Los Altos, Ewing-Foley, 900 N. San Antonio 

415-941-4525 
Cal San Diego, F. Nagel, 1253 University 

714-298-4850 
Cal Van Nuys, Dorado Elctrns., 13615 Victory 

213-873-4124 
Colo Denver, I. Strong, 635 Canosa CI. 303-292-6900 
Conn Meriden, P. Sturgeon, 99 Colony 203-237-1112 
Fla Miami Bch, Geartner, 1125-71st 305-531-0200 
Fla Orlando, Geartner, 1221 Lee 305-299-1000 
GCl AlialliCt, Reynokls. a ';ssocs., i7;:j VI. VJi~ucQ Rd. 

. 404-252-5360 
III Bellwood, Fiat Engrg., 5133 St, Charles 

312-547-6200 
Ind MunCie, Fiat Engrg., Box 1165 317-282-5676 
Iowa Cedar Rapids, Palatine Engrg., 720 Third, SE 

319-365-8071 
Kans Andover, Palatine Engrg., 1722 N. Terry 

316-683-7512 
Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 

913-262-5643 
Md Kensington, Brown Frederick, 3519 Raymoor 

301-949-1707 
MassChestnut Hill, P.R. Sturgeon, 1330 Boylston 

617-734-7710 
Mich DetrOit, Blumenberg, 20250 Briarcliff 

313-341-4737 
Minn SI. Paul, Countryman, 1821 University 

612-645-9151 
Mo SI. Louis, Palatine Engrg., 8622 SI. Charles Rock 

314-426-7055 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

201-947-6767 
NY Buffalo, R. Mitscher, 496 Ellicott Sq. 

716-854-2517 
NC Raleigh, R. Mitscher, 3508 Horton 919-828-0575 
Ohio Dayton, Neal Bear, 1463 E. Dorothy 

513-299-3566 
Ohio Richfield, Neal Bear, 3435 Streetsboro 

. 216-659-3331 
Pa Oreland, Brown Frederick, 88 Penns~lvania 

215-837-1325 
Tenn Nashville, R. Mitscher, 2508 Stones River 

615-883·2220 
Tex Dallas, R. Nesbitt, Box 20816 214-357-4601 
Tex Houston, R. Nesbitt, Box 66831 713-528-3811 
Va Virginia Bch, R. Mitscher, 3100 Basin CI. 

703-464-0500 
WashSeattle, J. Backer, 221 W. Galer SI. 

206-285-1300 
For: Can., Downsview,.Onl., Weber-Semad, 1111 

Finch W. 416-889-8229 
For: Can., Montreal, Que., Specialty Elctrns., 2690 

Pitfield 514-336-4500 

GENISCO TECHNOLOGY CORP., Eldema Div., 18435 
Susana Rd., Compton, Cal., 90221, Tel: 213-774-1850, 
TWX: 910-346-6n3; Gen. Mgr: T. Moore 

Pgs. 1452-1455 
Ariz Phoenix, W. Knight, Box 11394 602-264-3578 

GEN - GEO 
Ark EI Dorado, D. Bellew SiS., Inc., Box 1835 

. 501-863-8325 
Cal Burlingame, W. Purdy, 770 Airport Blvd. 

415-347-7701 
Cal Inglewood, W. Knight, 112 Glasgow 213-678-4711 
Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Conn Meriden, P. Sturgeon, 99 Colony 51. 

203-237-1112 
Fla Miami Beach, Geartner, 350 Lincoln 305-531-0200 
Fla Orlando, Geartner, 1221 Lee Rd. 305-299-1000 
Ga Atlanta, Reynolds, 175 W. Wieuce 404-252-5360 
III Bellwood, Fiat Engrg., 5133 SI. Charles Rd. 

312-547-6200 
Ind MunCie, Fiat Engrg., Box 1165 317-282-5676 
Iowa Cedar Rapids, Palatine Engrg., 720 3rd Ave., S.E. 

319-365-8071 . 
Kans Andover, Palatine Engrg., 1722 N. Terry 

316-683-7512 
Kan Overland Pk., Palatine Engrg., 7520 W. 63rd 

913-262-5643 
La Metairie, D. Bellew, 3017 "D" 18th 51. 

504-833-6496 
Md Kensington, Brown Frederick, 3519 Raymoor 

301-949-1707 
MassChestnut Hill, P. Sturgeon, 1330 Boylston 

617-734-7710 
MichDetroit, Hilltronics, 13720 Puritan 313-342-3242 
Minn Mpls., F. B. Hill Co., 7317 Cahill Rd. 

. 612-941-5270 
Miss Michigan City, D. Bellew SiS., Inc., Box 43 

601-768-2478 
Mo 51. Louis, Palatine Engrg .. 8622 SI. Charles Rock 

314-426-7055 
NM Albuquerque, C. Carlberg, Box 3177 

505-265-1579 
NJ Englewood Cliffs, SprunglNussbaum, 120 Sylvan 

201-947-6767 
NY Buffalo, R. Mitscher, 496 Ellicott Sq. Bldg. 

• 716-854-2517 
·NC Raleigh, R. Mitscher, 3508 Horton 919-828-0575 
Ohio Dayton, N. Bear, 1563 E. Dorothy 513-299-3566 
Ohio Richfield, N. Bear, 3435 Streetsboro 

216-659-3331 
Pa Oreland, Brown Frederick, 88 Pennsylvania 

215·837·1325 
Tenn Nashville, R. Mitscher, 2508 Stones River 

615-883-2220 
Tex Dallas, R.E. Nesbitt Co., Box 20816 214-357-4601 
rex Houslon, R.E. Nesbiit Co., 80x 66831 

713-528-3811 
Va Virginia Bch., R. Mitscher, 3100 Basin CI. 

703-464-0500 
WashSeattle, J.J. Backer, 221 W. Galer SI. 

206-283-6470 
For: Can., Downsview, Onl., Weber-Smead Elctrns., 

1111 Rnch Ave., W. 416-635-9880 
For: Can." Montreal 383, Que., Specialty Elctrns., 2690 

Pitfield Blvd.' 514-336-4500 
GENISCO TECH. CORP.,INSTR. DIV., 18435 Susana Rd., 

Compton, Cal., 90221 
GENTAPE CORP., 51 LaFrance Ave., Bloomfield, N.J., 

07003, Tel: 201-748-5506, TWX: 710-994-4781; Pres: 
R. Goldsmith 

GENTRAN INC:.. 928 Thompson PI.. Sunnyvale, Cal, 
94086, Tel: 408-245-5501 . 

GENTRONICS, INC., 26 Knollwood Dr., Clinton, Conn., 
06413, Tel: 203-669-5741; Sis. Mgr: G. piantoni 

--- Advertisement ---

Gentronics tantalum capacitors are 
made to your exact spec's or can be 
purchased to standard catalog descrip
tions. We are specialists in custom de
signs. 

GEO SPACE, Ind'l. Prods. Div., 5803 Glenmont, Houston, 
Tex., 77036, Tel: 713-666-1611; Sis. Mgr: J. Nichols 

GEO SPACE SYS., 4715 George Rd., Box 23117, Tampa, 
Fla., 33622, Tel: 813-884-0492; Dlr. Mktg: C.F. Swenson 

Pgs. 350,486,608 
GEOMETRICS, 914 Industrial Ave., Pal<\ Alto, Cal., 94303, 

Tel: 415-321-7610 

GEORATOR CORP., Box 70, Manassas, Va., 22110, Tel:· 
703-368-2102; Sis. Mgr: E.L Barrow ........ Pgs. 722,723 

Cal EnCino, King-Way, 17100 Ventura Blvd. 
213-788-4124 

Cal Fullerton, King-Way, 2931 Sequoia 714-529-8762 
Cal San Francisco, Artwel Elec., 1485 Bayshore 

415-487-1880 
Fla SI. Petersburg, Lynch-Gentry, Box 13248 

813-347-5131 
. Mass Braintree, Bordewieck Engrg., 221 Grove 

617-843-0845 
Minn Hopkins, Dossett Engrg., 128 Jackson, N. 

612-938-3332 
NY Syosset, H-R Assocs., 17 Hillvale Rd. 

516-433-6804 

. See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 



GEO - GOS MANUFACTURERS & SALES OFFICES DIRECTORY 

Ohio Cleveland, Orr, 6510 Famsworth Dr. 
216·885·1324 

Tex Dallas, Carey, 725 Preston Forest Shop Ctr. 
214·363·78.13 

. Tex Houston, Carey, 3315 W. 12th St. 713·869-3623 
GERBER SCI. INSTR. CO., Box 305, Hartford, Conn., 

06101, Tel: 203-644·1551, TWX: 710·427·2218; V.P. 
Mk1g: L.C. Arnett . 

GERRARD, A.J. & CO., 400 E. Touhy Ave., Des Plaines,lIl., 
60018, Tel: 312·827·5121; Sis. Mgr: E.M. Gerhardsteln 

GETTYS MFG. CO., 2700 Golf Ave., Racine, Wise., 53404, 
Tel: 414·637·6591; Sis. Mgr: A.G.Hill 

GHZ DEVICES, INC., Kennedy Dr., No. Chelmsford, Mass., 
01863, Tel: 617·251·4981, TWX: .710-343·6506; Sis. 
Mgr: J. Callahan 

GIBBS MFG. & RESCH., Sub. Hammond, 450 N. Main St, 
Janesville, Wlsc., 53545, Tel: 608·756-1261, TWX: 
910-288-2927; Dir. Sis.: N. Schlegel ...... Pgs. 1395-1402 
Ala Huntsville, J. Highsmith, 3322 So. Memorial 

205-881-3294 
Ariz Tempe, Saguaro Tech. Scv., 1000 E. Apache 

Blvd. 602-275-0431 
Cal Los Aitos, H.' Stout Assocs .• 200 3rd 

415-948-3265 
Cal Pasadena, TechniSls., 3820 E. Colorado 

213-792·5111 
Colo Denver, Checkmate' Sis., Box 22411' 

303·771·4020 
Conn Hamden, ·Equip. Sis.,. 3013 Dixwell 203·248·5581 
Fla Orlando, J. Highsmith, 2543 Ind'l. Blvd. 

305·293-5202 
III Geneva, ACcutronies/Gibbs, 628 North SI. 

312·232-2600 
MassBedford, Equip. SiS., 30 Shawsheen 617·275-7730 
Mich Livonia, Chandler Assoes., 32401 W. 8 Mile Rd. 

. 313·476·5800 
Minn Mpls, L.F. Green Assoc., 6225 Univ. 

• 612·781·1611 
Mo Kansas City, H.J.,weisler, 3307 Chippawa 

816·454-5096 
Mo St. Louis, H.J. Weisler, 2050 Woodson 

314-428-3934 
NJ Dover, V.P.I. Assoes., 162 Highview Terr. 

516-482-8387 
NM Albuquerque, Elctm. Mktg., 135 Vermont 

505-265-7837 
NY Fayetteville, .Components Ind., 416 Franklin 

315·637-9601 
NY Great Neck, V.P.I. Assocs., 300 Northern 

516-482-8387 
NC Charlotte, J. Highsmith & ·Co., 3733 Monroe Rd. 

704·333-7743 
Ohio N. Olmsted, Chandler Assocs., 23203 LoraIne Rd .• 

216-734-4747 
Pa Paoli, T. Griffin Co., 46 Darby Rd. 215·647·1550 
Tex Dallas, Roberts SiS., 9704 Lanward 214·348·4283 
Tex Houston, R & K Engrg. & SiS., 9119 Katy Frwy. 

713-464-3662 
Va Richmond, J .. Highsmith, 5003 Brook 

703·266·2080 
Wisc Janesville, GMRC Sis. Dept., Box 471 

608-756-1261 
EXP: III., Chicago, Hammond Int'l.; 4200 W. Diversey 

312-283-2000 
GIBSONIEGAN CO., 34· La Porte SI., Arcadia, Calif., 

91006, Tel: 213·446-5259; Sis. Mgr:.G.w. Egan . 
GIBSON ELEC., Talon Div. of Textron, Delmont, Pa., 

15626, Tel: 412-468-4121, TWX: 510-468-3567; Sis. 
Mgr: C.B. McCool 

GILLEN, JOHN 'CO., 2540 South 50th Ave., Cicero, III., 
60650, Tel: 312-656-4240; Sis. Mgr: G.W. Andrews 

GILLETTE ELCTRN. PRODS. CO.,'201 Laurel Sl.,Beverly, 
N.J., 08010, Tel: 609-387·1166; Pres: M. Green 

GILLIES, DUNCAN M. CO., INC:, 66 Central SI., W. 
Boylston, Mass., 01583, Tel: 617-835·4444; Sis. Mgr: 
D.M. Gillies . 

GIL TAB BOOKS, Monterey & Pinola Aves., Blue Ridge 
Summit, Pa.,17214, Tel: 717-794-2191; Sis. Mgr: S. B. 
Schiffman 

GLAR-BAN CORP., 496 Kennedy Rd., Buffalo, N.Y., 
14225, Tel: 716'897-1333 C.R. Arrison 

GLASS BEADS CO., Ceramic Prods. Div., Latrobe, Pa., 
15650, Tel: 412·537·7791; Sis. Mgr: T.J. Frederick . 

G~SS TECH., Gultonlnds., 822' Production p\~ 
Newport Bch., Cal., 92660, Tel: 7.1+642-11183, TWX: 
910-598-1352; Sis. Mgr: G. Porter .......... ~ ..... _.Pg. 2632 
Ala Huntsville, R. Steckmesser, Box 4006 . . 

, 205-881-1750 
Ariz Scottsdale, Carter Assocs., Box 99 602·945-4755 
Cal Los Angeles, E. Landa. 1607 Pontius 

213·272-9525 
Conn Meriden, H. Lavin Assoc., Inc., Box 921 

203-237·5527 
NJ Mountain Lakes, J. P. Dearie Co. 201·334-4848 
Tex Irving, Kentron' Engrg. Sis. Co., Box 1595 

. 214-254·5455 

GLASSCO INSTR. CO., See Kratos Instr. Dlv. 
GLASSEAL PRODS. CO., 725 Commerce Rd., Linden, 

N.J., 07036, Tel: 201-486-2067, TWX: 710·996·5918; 
Sls.·Mgr: C.M. Kalish 

GLASnC CORP .• 4321 Glenridge Rd., Cleveland, Ohio, 
44121, Tel: 216-486·0100, ·TWX: 810-421.8827; Sis. 
Mgr: A.H. Schempp 

GLEASON·AVERY CO., Auburn, N.Y., 13021, .Tel: 
315-253-7396; Sis. Mgr: J.L. Zabriskie 

GLENAIR,INC., 1211 Air Way, Glendale, Calif., 91201, Tel: 
'213-247-6000, TWX: 910-497-2066; Sis. Mgr: J.E. 
Merrell 

GLENTEK, INC., 1557 7th SI., Santa Monica, Calif., 90401 , 
Tel: 213:451-4511; Sis. Mgr: A.C. Vasak 

GLENTRONICS, 748 E. Alosta Ave., Glendora, Cal., 
91740, Tel: 213·963·1676; Sis. Mgr: D.C. Parks 

GLiDDEN·DURKEE DIV., SCM Corp., Metals Group, 900 
. ,Union Commerce Bldg., Cleveland, Ohio, 44115, Tel: 

216·771·5121'; Sis. Mgr: J.A. Walker 
GLiDELITE INDS., INC., 180 Central Ave., Hackensack, 

N.J., 07601, Tel: 201-487-0838 
GLO·QUARTZ ELEC. HEATER CO., Box 170, Mentor, 

Ohio, 44060, Tel: 216-255·9700, TWX: 980·284; Sis. 
Mgr: C.A. Wagner 

GLOBE DIV. OF TRW INC., 2275 Stanley Ave., Dayton, 
OhiO, 45404, Tel: 513-228-3171 .... Pgs. 1598-1607,2787 
Ala Huntsville, TRW, Huntsville Jet Port 205-772·9656 
Ariz Scottsdale, TRW,.77 W. 3rd Ave. 602-947·5791 
Cal Danville, Straube, 401 S. Hartz Ave. 

. 415·837·8151 
Cal Hayward, Straube, 98 W. Jackson SI. 

415·783-6750 
Cal Los Angeles, TRW, 5410 W. Imperial Hwy. 

213·649-1232 
Cal Menlo Pk., Straube, 483 Willow Rd. 415·323·2476 
Cal San Diego, Trans Dynamies, 3108 N. 5th Ave. 

. 714"298·8215 
Colo Denver, Williams, 4971 Jackson 303·388·4391 
Conn Rowaton, TRW ,137 Rowaton Ave. 203·853-4466' 
Fla Orlando, TRW, 3203 Lawton Rd. 305-841 ·2982 
III Elk Grove ViiI., J.G. Twist, 1301 Higgins Rd. 

312-293-6007 
III Elk Grove Village, J.G. Twist, 5222 W. Diversey 

312-777·2250 
Ind FI. WaY'1e, A.O. Whitesell, 3426 Taylor SI. 

. 219·432·5591 
Ind Indpls., R.O. Whitesell, 6620 E. Washington SI. 

317·359·9283 
Ind Kokomo, R.O. Whitesell, 3827 S. Lafountain Sq. 

317-453·6868 
Iowa Cedar Rapids, V. Fester, 4403 First S.E. 

319-362-6997 
Ky Louisville, R. O. Whitesell, 3620 Lex. Rd. 

502-893,7303 
MassWaltham, TRW, 1345 Main SI. 617-899-6100 
Mich Southfield, R. Whitesell, 25100 Evergreen 

313·358·2020 
Mich SI. Joseph, R.O. Whiteselt Shepard & Benning 

Bldg. \ 616-983-7337 
Minn SI. Paul, Northport, 2027 Grand Ave. 

612·698·3841 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

816-444·9494 
Mo SI. Louis, Harris·Hanson, 2814 S. Brentwood 

314·647·4350 
NM Albuquerque, Williams, 420 Wash., S.E. 

505·255·1638 
NY Garden City, Comtronic, 370 Old Country 

516·741·8966 
Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 

513·521-2290 
Ohio Cleveland, R. Whitesell, 21139 Loraine 

216·333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298-9546 
Ore Beaverton, N.R. Schultz Co., Box 156 

503-646-1345 
Pa Narberth, TRW, 1 Station Circle 215·667·3400 
Pa Pittsburgh, R. Whitesell, 201 Penn Center 

412-242-0100 
Tex Houston, Vista, 1614 S. Post Oak 713-622·5680 
Tex Richardson, Vista, 777 S. Central Expwy. 

214·235-4547 
Va Roanoke, TRW, 4719 Easthill Dr. SW 

703-774-5411 
WashBell9vue, N.R. Schultz Co., Box 157 

. 206·454-0300 
. GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, Cal., 

91766, Tel: 714-NA-3-2747; S!s. Mgr: M. Kramer 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 
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bijection & Transfer Molding • Cus-
tom Molding . . . 
Complete Mold-Making Facilities 
Quality Control/Mil Q9858 
Mfg. Code No. 21071 
Specialize in transistor pads, washers, 
header boards, frames, funnels, clips. 
Send for complete brochure. Let us 
quote on your plastic part require
ments. 

GLOBE,UNION INC., Globe Battery Div., 5757 N. Green 
Bay Ave., Milwaukee, Wisc., 53201, Tel: 414-228-2535, 
TWX: 910·262-3084; Sis. Mgr: H. Reed 

GM NAMEPLATE, INC., 2040 15th Ave .. W., Seattle, 
Wash., 98119, Tel: 206-284·2200; Sis: Mgr: D. Root 

GOE ENGRG. CO., 250 South 9th SI., City of Industry, 
Calif., 91746, Tel: 213·330-7401; Sis. Mgr: ·G.H. 
Reynolds 

GOERZ OPTICAL CO., INC., 301 Alpha Dr., Pittsburgh, 
Pa., 15238, Tel: 412-781-6011, TWX: 710-664·2082; 
Sis. Mgr: J. Parmentier 

GOLD LINE CONNECTOR, INC., Muller Ave., Box 893, 
Norwalk, Conn., 06851, Tel: 203-847·3826; Sis. Mgr: M. 
Miller 

GOLDAK CO., INC., 1101·A Air Way, Glendale, Calif., 
91201, Tel: 213-246-8464; Sis. Mgr: B.S. Kincaid 

GOLDING MFG. CO., 90 Porete Ave., N. Arlington, N.J., 
07032, Tel: 201-998-1805; Pres: J. Golding 

GOLDSMAN, INC., 1328·34 North 4th SI.,. Philadelphia, 
Pa., 19122, Tel: 215.PO-5·44.68; Sis. Mgr: R.H. Sager 

GOODRICH B. F .. CHEM. CO., 3135 Euclid Ave., 
Cleveland, Ohio, 44115, Tel: 216·881-8200; Sis. Mgr: 
J.F. Malone 

GOODRICH, B.F. IND'L. PRODS. CO., 500 S. Main SI., 
Akron, Ohio, 44318, Tel: 216·379·2000, .TWX: 
216'972·9100 

GOODYEAR AEROSPACE CORP., 1210 Massillon Rd., 
Akron, Ohio, 44315,' Tel:. 216·794·2121, TWX: 
810·431-2080; V.P. Sis: W. S: Zeigler 

GORDON' ALAN ENTPRS., 5362 Cahuenga Blvd., N. 
. Hollywood, Cal., 91601, Tel: 213·985-5500; Sis. Mgr: 

D. Sah!ein 

GORDOS CORP., 250 Glenwood Ave., Bloomfletd, N.J., 
07003, Tel: 201-743-6800; Pres: G.B. Marchev 

. Pgs. 1912-1914 
Ariz Scottsdale, Engineering Sis. Assoes., Box 544 

602·945-5781 
Cal Palo Alto, Engrg. Assocs., 999 Commercial SI. 

415·326·7842 
Cal Pasedena, P. !\lurches Co., 2396-E. Foothill Blvd. 

213-681 ·8957 
Colo Wheatridge, Waugaman Assoc., 4643 Wadsworth 

303-423·1020 
Fla No. Miami, Barrett Assoc., 300 N.W. 123rd SI. 

305·681 ·4957 
Fla Orlando, Barrett Assoc., Box 14205 305-277·2857 
III Glen Ellyn, Rockford Controls Co., 21 W. 181 Hill 

Ave. 312·469·6016 
Iowa Clarion, Ellinger Sis. Corp., 309 Fourth Ave., S.E. 

515-532-3218 
Md Timonium, Heller Sis. Co" Box 293 301-252·4780 
MassBraintree, R.F. Duffy Assoc., Box 328 

617-335·7724 
Mich Detroit, L.H. Dickelman Co., 18315 W. Seven Mile 

Rd. 313-255·3300 
Minn Minneapolis, Weneo SiS., Inc., 7728 Morgan Ave., 

S. 612-866-3639 
Mo SI. Louis, Ellinger Sis. Cbrp., 4969 Bancroft 

314-352·2027 
NJ Short Hills, Murray Co., Box 305 201 ·376·3834 
NY Rochester, M.C. Matthews Co., Box 612 

716-271-2143 
Ohio Euclid, Rockford Controls Ohio, 26100 Brush Ave.' 

216·731 ·5250 
Ohio Dayton, Rockford Controls Ohio, Inc., 2077 

Embury Pk. Rd. 513-278·7362 
Pa Newtown, E. Murphy, Box 253 215·968·2497 
SC Greenville, Barker Controls Co., Box 38B4 

803-244·6495 
Tex Dallas, R.F. Kimball Co., 5531 Dyer SI. 

. 214·363-5431 
WashSeattle, H. Levinson Co., 1211 E. Denny Way 

, 206·323·51 00 
GORE, . W.L. & ASSOCS., INC., 555 Paper Mill Rd., 

Newark, Del., 19711, Tel: 302-738-4880, TWX: 
510-666·0825; V.P. Mktg: R.C. Krueger 

GORMAN MACHINE CORP., 1645 Superior Ave., Costa 
Mesa, Cal., 92627, Tel: 714·646-4463; TWX: 
910-595·1520 

GOSH iNSTRS., INC., 1252 Berlin Tpke., Wethersfield, 
Conn., 06109, Tel: 203·527·4794 

GOSLIN ELEC. & MFG. CO., 2921 W. Olive SI., Burbank, 
Calif .. 91505, Tel:.213-848·0776; Sls.·Mgr: A.J. Goslin, 
Jr. 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY GOT - GRO 
GOTHAM AUDIO CORP., 2 West 46th SI., New York, N.Y., 

10036, Tel: 212-CO-5-4111; Sis. Mgr: E. Passin 

GOULD, INC., Brush Instl"S- Div., 3631 Perkins, 
Cleveland, Ohio, 44114, Tel: 216-361-3315, TWX: 
8111-421-8580; SIs. Mgr: R.J. Kuederle .... Pgs. 588,589 
Ala Huntsville, W. Brown lristr., 1314 Buford 

205-539-4411 
Cal Los Angeles, Brush, 5843 Sheila SI. 

213-685-7476 
Cal Palo Alto, Brush, 780 Welch Rd. 415-328-7973 
Colo Englewood, Brush, 295 W. Hampden 

303-781-4407 
Fla FI. Lauderdale, W. Brown Instrs., 961 N.w. 53rd 

SI. '. 305-564-8000 
Fla FI. Walton Beach, W. Brown Instrs., 98 Miracle 

Strip . 904-243-6424 
Fla Orlando, W. Brown Instrs., 222 Weber 

305-425-5505 
Ga Tucker, W. Brown Instrs., 1590 Ccioledge 

404-939-1674 
Haw Honolulu, Harkom Hawaii, 630 Piikoi SI. 587-178 
'" Oak Brook, Brush,.2000 Spring Rd. 312-654-1430 
Md Riverdale, Brush, 6715 Kenilworth Ave. 

301-864-0057 
MassBurlington, Brush, Northwest Ind'l. Pk. 

617-272-0750 
Mich Southfield, Brush, 600 Northland Towers, E. 

313-356-6600 
Minn Minneapolis, Brush, Box 23178 612-866-4388 
Mo SI. Louis, Brush, 11722 Studt La. 314-432-8055 
NJ Fairfield, KLS Assoc., 387 Passaic Ave. 

201-227-2900 
NJ Hackensack, Brush, 25 E. Salem SI. 

201-342-6161 
NY Syracuse, Labtronics, Pickard Bldg. 315-454-9314 

. NC Winston-Salem, W. Brown Instrs., 1108 Burke SI. 
919-725-5384 

Ohio Cleveland, Brush, 3631 Perkins 216-361-3315 
Ohio Dayton, Brush, 1700 Needmore Rd. 513-278-9900 
Pa Bala-Cynwyd, Brush, Barclay Bldg. 215-839-7066 
Pa Pittsburgh~ Brush, 3450 Babcock Blvd. 

412-931-3660 
Tex Dallas, Brush, 6600 Skillman SI. 214-348-8610 
Tex Houston, Brush, 7007 Gull Frwy. 713-644-3671 
WashSeattle, Brush, 5950 6th Ave., S. 206-762-2140 
For: Can., New Westminster, B.C., A. Crawford Assoc., 

721 ';kiiord Ava. u04-324-1101 
For: Can., Longueuil, Que., A. Crawford Assoc~, 157 

(rue) SI. Charles SI., W. 514-670-1212 
For: Can., Malton, Onl., A. Crawford Assoc., 6427 

Northam Dr. 416-673-1500 
For: 'Can., Ottawa, Onl., A. Crawford Assoc., 376 

Churchill Ave. . 613-725-3354 
GOULD, INC., Clevite Bearing Div., ,17000 SI. Clair Ave., 

Cleveland, Ohio, 44110, Tel: 216-481-7221, TWX: 
216-486-5610; Sis. Mgr: J. McKinnie 

GOULD, INC., Gaging & Control Div., 4601 Arden. Dr., EI 
Monte, Calif., 91731, Tel: 213-442-7755; Sis. Mgr: A.R. 
Randolph 

GOULD INC., Ind'l. Battery Div., 467 Calhoun SI., Trenton, 
NJ, 08607, Tel: 609-392-3111, .TWX: 510-681-8466; 
Sis. Mgr: R. Rell 

GOULD, INC.,.NICAD Div., 931 Vandalia SI., SI. Paul, 
MiM., 55114, Tel: 612-452-1500; Dir. Mktg: H.P. Barry 

GOULD LABS., Elctm. Tech., 540 E. 105th SI., Cleveland, 
Ohio, 44108, Tel: 216-851-5500. TWX: 810-421-8622; 

·Sls. Mgr: N.C. Beerli 
GOULD MFG. CANADA, LTD., MechanicalfDrods. Dlv., SI. 

Thomas. Onl.,Canada, Tel: 519-631-4880. TWX: 
. 610-356-6708; Sis. Mgr: J.H. Cooke 

GOW-MAC INSTR. CO., 100 Kings Rd., Madison, N.J., 
07940, Tel: 201-377-3450; Sis. Mgr: A.J. Mathieu 

GPS INSTR. CO., 14 Burr St, Framingham, Mass., 01701, 
Tel: 617-875-0607; Sis. Mgr: A. Kezer 

GRACE. W.A. & CO., Davison Chemical Div .• 4000 N. 
Hawthome SI., Chattanooga, TeM.,' .37406, Tel: 
615-698-3461; Sis. Coord: J. Bowman 

GRADO LABS., INC., 4614 Seventh Ave., Brooklyn, N .. Y., 
11220, Tel: 212-435-5340; Sis. Mgr: A. Krieger 

GRAFlX, INC., Box 3296, Albuquerque. N.M., 87110; Tel: 
505-265-6903; Sis. Mgr: G.R. Bussey 

GRAFO COLLOIDS CORP., P.O. Box 195, Sharon, Pa., 
16146, Tel: 412-835-7195; Sis. Mgr: H.J. Lang 

GRALEX INDS., INC., 155 Marine SI., Farmingdale, N.Y .• 
11735, Tel: 516-694-3600 M. Wind 

GRAND TRANSFORMERS, Box 188, Grand Haven, Mich., 
494i7, Tel: 616-842-5430; Sis. Mgr: G. V. Retzlaff 

GRANITE STATE MACHINE CO., INC., 124 Joliette SI., 
Manchester, N.H., 03102; Tel: 603-668-1900; Sis. Mgr: 
C.l. Ferguson 

GRANT PULLEY & HARDWARE CO., Div. Instr. Sys. 
Corp .• 525 High SI., W. Nyack, N.Y., 10994, Tel: 
914~EL-8-4400, TWX: 914-358-3541; Sis. Mgr: J. Del 
Vecchio 

See Page 957 for TRADE NAME DI~ECTORY 

GRANVILLE-PHILLIPS CO:, 5675 E. Araphahoe Ave., 
Boulder, Colo., 80303, Tel: 303-443-7660; V.P. Mktg: 
W.A. Ringer 

GRAPHIC CONTROLS CORP., Recording Chart Div., 189 
Van Rensselaer SI., Buffalo. N.Y., 14210, Tel: 

, 716-853-7500; Sis. Mgr: C.J. Evans 

GRAPHITE METALLIZING CORP., 1036 Nepperhan 
Ave., Yonkers, N.Y., 10702, Tet 914-968-8400, TWX: 
914-476-2411; SIs. Mgr: W.W. Walker .............. Pg.1596 
GRAPHTEX INC., 1 Dell Glen Ave .• Lodi, NJ, 07644, Tel: 

201-478-1166; Sis. Mgr: A.D. Jones 
GRAY.RESCH. & DEV. CO., 150 Park Ave., E. Hartford, 

Conn., 06108, Tel: 203-289-1507; Sis. Mgr: H. Lehrman 

GRAYHILL, INC., 569 HIIIgrove Ave., laGrange, III., 
60525, Tel: 312-354-1040; Sis. Mgr: B_ Vlnkemulder 

Pg.1915 
Ala Huntsville, J. Highsmith, Holiday Off. Ctr. 

205-881-3294 
Cal Los Altos, Nickerson-Gray, 4600 EI Camino Real 

415-941-5777 
Cal Orange, F. Huddleston. 44 Plaza Sq. 

714-639-1941 
Colo Denver, Lindberg Co., 5498 E. Evans 

303-758-9033 
Fla Miami Beach, Geartner, 1125 71 st SI. 

. 305-861-3661 
Fla Orlando, Geratner Assoc., 1221 Lee 

305-299-1000 
'" Hinsdale, Hill & Gray. 2 Salt Creek 312-325-4810 
Ind FI. Wayne, Menze, 6010 Lower Huntington 

219-747-5616 
Iowa Cedar Rapids, Reid, 526 MNB Bldg. 

319-362-6302 
Kans Overland Pk., Penzner-Marcus, 5600 W. 95th 

913-381-0004 
MassWellesley Hills, M. Scott, 20 Walnut SI. 

. 617-235-0102 
Mich Royal Oak, C. Jensen, 26711 Woodward 

313-399-0900 
Minn SI. Paul, Northport Engrg., 2027 Grand 

612-698-3841 
Mo Hazelwood, Penzner-Mankus, 400 Brookes 

314-731-'4334 
NJ MI. Laver, Naudain Assocs., RI. 73 & 

Ramblewood 215-L0-4-3194 
i~iYI Allluquerqutr, Uii(jo~r~, 209 Scan Pablo. S~ 

505-345-2489 
NY Great Neck, F. Tylinski, 425 Northem 

516-466-9070 
NY Ithaca, B. Dean. Inc., 714 W. Clinton SI. . 

607-272-2187 
NC Charlotte, J. Highsmith, 3733 Monroe 

. 704-333-7743 
Ohio Dayion, A. Baier, 3220 N. Main 513-276-4128 
Ohio Willoughby, A. Baier, 4399 Industrial 

216-946-6080 
Pa Pittsburgh, Covert & Newman, 300 Mt Lebanon' 

412-563-0303 
Tex FI. Worth, W. Fralia. 6100 Camp Bowie 

817 -PE-8-2394 
Utah Salt Lake City, Lindberg Co., 431 S. 3rd E. 
. 801-364-6409 
Va Richmond, J. Highsmith, 2604-D Buford 

703-272-5888 
WashSeattle. Seatronics. 5616 4th Ave., S. 

206-767-4330 
For: Can., Willowdale, Onto F. Taylor. 12 Howard • 

416-222-6924 
GRAVHILL MOLDTRONICS, INC., 707 Rogers St., 

Downers Grove, III., 60515, Tel: 312-968-7000; Sis. 
Mgr: D.W. FO.!Ikett 

GREAT EASTERN METAL PROD. CO .• Div. GEMP Mfg. 
Corp., 22 Woodworth Ave .• Yonkers, N.Y., 10701, Tel: 
914-476-7300; Sis. Mgr: l. Weinberg 

GREEN ELEC. CORP., 29-13 Broadway, Fair Lawn. N.J .• 
07410, Tel: 201-796'4700; Sis. Mgr: F. McKenzie 

GREEN RECTIFIER CORP .• 1-10 30th St. Fair Lawn, N.J., 
07410, Tel: 201-797-8100; Sis. Mgr: S. Carlson 

GREENLEE TOOL CO., 2136-12th St., Rockford, III., 
61101. Tel: 910-631-0747, TWX: 815-398-0698 

GREENRAY INDS., INC., 840 W. Church Rd., 
Mechanicsburg, P •• , 17055, Tat 717-766-0223; Sis. Mgr: 
R.H. Green ... _ ... _ .............. _ ...... Pgs. 606,607,1392,1393 
Ala Huntsville. Beacon Elctms. Assocs., Inc. 

. 205-881-5031 
Ariz Phoenix. Aztec.Entprs., 15 N. 40th 602-267-8103 
Cal Altadena, D. Wagner Assocs., Box 485 

213-681-4060 
Cal . Burlingame, J.E. Striker. 1319 Howard 

415-342-1425 
Colo Denver. O'Brien Sis .• 2785 Speer 303-477-4713 
Fla Ft. Laud, Beacon Elctrns., 651 N.E.45th 

305-564-4298 

Fla Maitland, Beacon Elctms., '540 S. Maitland 
305-647-3498 

Ga Atlanta, Beacon Elctrns., 2285 Peachtree 
404-351-3654 

'" Des Plaines, Marsland, 1000 Executive Way 
312-298-2620 

Ind FI. Wayne, McDonald Sis., 7409 Lower 
Huntington 219-745-9214 

Md AnnapOliS, Hayden. 16 Decatur 20"-206-6059 
MassReading, Geder, Box 232 617-944-3105 
Mich YpSilanti, Micro Sis., 650 Greenlawn 

313-483:1229 
Minn Mpls, Marsland, 231 N. Edgewood 612-545'4461 
Mo FlOrissant, Marsland, Box 567 314-831-0015 
NJ Englewood, Andrews & Andrews, Inc .• 44 N. Dean 

SI. 201-569-8800 
NM Albuquerque, Aztec Entprs., 829 Pennsylvania 

505-255-2440 
NY Huntington, Andrews & Andrews, Inc., 140 E. Main 

SI. 516-692-8686 
NY . Syracuse, Midstate Resch., 327 Wellesley 

315-478-8314 
Ohio Cleveland, Micro Sis., 2000 Lee 216-271-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy 

513-298-3033 
Okla Tulsa, J.A. Green Co., Box 3209 918-742-4657 
Pa Ambler, Wm. Assocs .. 910 Denston Dr. 

215-643-4119 
Tex Dallas, JA Green Co., Box 47206 214-631-7450 
Tex Houston, J.A. Green Co., Box 66506 

. 713-526-2959 
WashSeattle, Seatronics, Inc., 5616 Fourth Ave., S. S. 

206-767-4330 
For: Can., SI. Laurent, Que., Rutherford AgenCies, Box 

1013 514-747-4339 
--- Advertisement ---

Greenray Industries, Inc. manufac
tures a complete line of oscillators in
cluding VLF,' VHF, UHF, and 
Microwave types. We offer crystal 
controlled, L-C and cavity tuned 
styles, with temperature-compensa
tion, frequency standard and voltage 
controlled options. 
We also offer a complete line of mi
crowave'multipliers, solid state am
i'!ifi=r~, micro· .. !~"e filters ~n~ 
couplers. 

GRFF, Solitron/Microwave, Cove Rd., Box 278. Port 
Salerno, Fla., 33492, Tel: 305-287-5000. TWX: 
510-953-7500; Sis. Mgr: E. Jacobs 

GRIDCRAFT. 14520 Lima Rd., FI. Wayne, Ind., 46808, Tel: 
219-637-3141; Sis. Mgr: K. Howell 

GRIES REPRODUCER CO., Div. Coats & Clark Inc., 162 
Beechwood Ave., New Rochelle, N.Y .• 10801. Tel: 
914-6.33-8600, TWX: 914-235-2188 

GRIGSBY-BARTON, INC., 3800 Ind'i. Dr~ Roiling 
Meadows, III., 60008, Tel: 312-392-5900; Sis. Mgr: R.J. 
Grigsby .......................................... _ ........... Pgs. 1710,1711 
Cal Los Angeles, W. Harmon, 6118 Venice 

213-WE-7-1460 
Cal San Mateo, Luscombe Engrg., 220 E. 31d 

415-342-7057 
Aa Maitland, H. Sarkis, 671 Dommerich 

305-MI-7-3671 
III Chicago, L-Tec Co .• 5808 Higgins Rd. 

312-286-1500 
MassSomerville, N.E.A.A., Inc., 99 Highland 

617 -PR-6-2262 
Mich Detro~, L.H. Dickleman CO ... 13331 Puritan 

313-273-0806 
Minn SI. Paul, Mesa Co., 1821 University 612-645-8676 
Mo Kansas City. M-C Sis. Co., 505 Delaware 

, 816-842-4640 
NJ MOuntainSide. H. Richter, 608 Sherwood 

201-233-5820 
NY Fayetteville, H.G. Richter, Box 251 315-637-6713 
NC Raleigh. A.B. Andrews, Box 2627 919-833-5565 
Ohio Cleveland, L. Dicklelman, 28829 Chagrin 

, 216-831-1039 
Ore Beaverton, N.A. Schultz, Box 156 503-646-1345 
Pa WynC9te. Cooper-Clement, 835 Glenside 

215-L1-8-5450 
Tex Garland, Whiteside SiS., Box 22 214-276-8382 
WashBelievue, N. Schultz, 305 112th Ave., NE 

206-454-0300 
For: Can., Markham, Onl., Wilson Entprs., 19 Abercam 

416-297-1289 
GROENDYK MFG. CO., INC .. Box 278. Buchanan, Va .• 

24066. Tel: 703-254-1010; Sis. Mgr: H.J. McMillan 
GROOV-PIN CORP., 1125 Hendricks Causeway. 

Ridgefield, N.J., 07657. Tel: 201-945-6780, TWX: 
710-992-8963; Sis. Mgr: V.J. Mano 
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GRO - HAA 
~ROUND DATA CORP .• 4014 N.E. ·5th Terr .• Ft. 

Lauderdale. Fla .• 33308. 305-563-2527; Sis. Mgr: F. 
Leitner . 

GROVER PHOTO PRODS .• 341 Arden Ave .• Glendale.' 
. Cal.. 91203. Tel: 213-245-4400; Sis. Mgr: L.)I.·Grover 

GRUENBERG ELEC. CO .• INC .• 2121 Reach Rd .• 
Williamsport. Pa .• 17701. Tel: 717-326-1755; Pres: A.T. 
.Gruenberg. Jr. . 

GTE AUTOMATIC ELEC .• 400 N. Wolf Rd .• Northlake. III., 
60164. Tel: 312-562-7100. TWX: 910-226-1975; V.P .. 
Mktg: W.S. Gage 

GTE LEN KURT INC .• 1105 County Rd .• San Carlos. Calff .• 
•. 94070. Tel: 415-591-8461. TWX: 910-376-4396; V.P. 

Mktg: H.K. Krengel 
GTE SYLVANIA. INC .• W.M. Chace Co .• Div .• 1600 Beard 

Ave .• Detroit. Mich .• 48209. Tel: 313-842-7400; Sis. 
Mgr: W.J. Tait 

GTE SYLVANIA. INC .• Chern. & Metallurgical Div .• 
Towanda. Pa .• '18848, Tel: 717-265-2121; Sis. Mgr: 
J.W. Parks 

GTE SYLVANIA INC .• Co~sumer !,rods. - Lighting Prods .• 
100 Endicott St.. Danvers. Mass.. 01923. Tel: 
617-777-1900; V.P. Mktg: R.B. Martenson . 

GTE SYLVANIA INC .• Elctrn. Comps. Grp .• 10~ First Ave .• 
Waltham. Mass .• 02154; Tel: 617-449-2000; V. P: W.T. 

. Buschmann 
GTE SYLVANIA INC .• Elctrn.Sys. Gp .• 100 Arst Ave .• 

Waltham. Mass .• 02154. Tel: 617-893-9200 
'GTE SYLVANIA INC .• Elctrn. Tube Div .• Seneca Falls. N.y .• 

13148. Tel: 315-568-5881; Sis. Mgr: R. Starek 
GTE SYLVANIA INC .• Entertainment Prods .• 700 Ellicott St. 

Batavia. N Y.14020. Tel: 716-343-3470; Sis. Mgr: W.E. 
Boss '.' 

GTE SYLVANIA ItIIC .• Lighting Prods .• Sylvania Lighting 
Ctr .• Danvers. Mass .• 01923. Tel: 617-777-1900 

GTE SYLVANIA INC., Miniature Ughtlng Prods. Dlv., W. 
Main SI., Hillsboro, N.H., 03244, Tel: 603-464-5533; 
Prod. Mktg. Mgr: D.S. Dewsnap .... ~ ....... Pgs. 1464,1465 
Cal Los Angeles. 6505 E. Gayhart St. . 
Ga Atlanta. 2115 Sylvan Rd .• S.W. 
III Melrose Pk .• 2001 N. Cornell Ave. . 
Mass Danvers. Sylvania Lighting Ctr. . 
Mass Salem. 60 Boston St. 
Minn Minneapolis. 2211 E. Hennepin Ave. 
Mo SI. Louis. 5010 Keniper Ave. 
NH Hillsboro. W. MainS!; . 
NJ Teterboro. 1000 Huyler SI. 
NY Rochester. 3100 Munroe Ave. 
Ohio Cincinnati. 5480 Creek Rd. 
Ohio Cleveland. 4848 W. 130th ·SI. 
Pa. Phila.delphia. 4700 Parkside Ave. 
Tex Dallas. 13555 Inwood Rd. 

GTE SYLVANIA INC .• Parts Div:. 12 Second Ave .. Warren. 
Pa .• 16365. Tel: 814-723-20(>0; Sis. Mgr: FA Martin 

. GTE SYLVANIA, INC., Insulated Wire Parts Div .• 333 New 
Albany Rd.. Moorestown. N.J.. 08057. Tel: 
609-235-6700; Sis. Mgr: W. Wind.' . , 

GUARDIAN CALIFORNIA. 5755 Camille Ave .• Culver City. 
Cal .• 90230. Tel: 213-870-4642 •. TWX: 910-343-6464; 
Sis. Mgr: G. Ewmett 

GUARDIAN ELEC. MFG. CO., 1562 W. Carroll Ave., 
Chicago, III., 60607, Tel: 312-243-1100, TWX: 
910-221-5073; SIs. Mgr: R.F. Heyne 

Pgs. 1712-1714,1916 
Cal Culver City. Guardian Elec .• 5755 Camille Ave .. 

. 213-870-4642 
Cal Palo Alto. O·Donneli. 1955 B EI Camino Real 

. 415-327-9260 
Cal Torrance. O·Donneli. 18053 Crenshaw Blvd .. 

213-323-9243 
Colo Broomfield. Arrowhead. Bpx 335 303-222-6462 
Fla Orlando. Gra-Mar. Box 20493 305-841-2330 
Haw Honolulu. G. Piety Factors. 160 Mokauea SI. 

. 808-841-0185 
III Chicago. Guardian Elec .• 1550 W. Carroll 

312-243-1100 
'Ind Ft. Wayne. B. Homsher. 418 E. Berry , 

219-432-1164 
lrid Ft. Wayne. Needler Sis .• Box 2407 219-447-2,1.23 
Ind Indianapolis. Needler Sis .• Box 88153 . 

317-255-8056 
Kans Prairie Vlg .• Thunderbird Tech .• 4014 A W. 95th 

. . 913-642-7220 
Kans Wichna. ThunderbirdTech .• 7707 E. Osie 

. . 316-684-3941 
Md Ellicott City. McCourt. Chevrolet Ave. at St. 

John's La. 301-465-4515 
·MassW. Concord. Sis. Engrg. Co .. Baker Ave. 

. . 617-369-3943 
Mich-Westland. Miltimore Sis .• 34142 Fountain 

. 313-261-811-7 
Minn Minneapolis. F:A. Nitti. 324 S. 4th SI. 

612-339-5878 
'Mo St. Louis. Thunderbird Tech:. Box 12849 

314-542-6488 

MANUFACT!JRERS & SALES OFFICES .DlRECTORY 

NJ Riverdale. Tech. Oriented Electrn .• Box 72 
201-568-5747 

NY Binghamton. Elcom Sis .• Box 134 607,723,9270 
NY ·Massapequa.,J.;:. Coughlin. Box 281 

" .' . 516-799-7743 
NY Rochester. Elcom Sis .• Box 9112' 716·385-1-400 
Ny Whitesboro. Elcom Sis .• Box 38 315-732-6445 
Ohio Miamisburg. W.O. Schmidt, Box 1'05 513'298'4451 
Ohio Richmorid Hgts .• W. Roweil. Box 43062 ' . 

. 216-247-6011 
Pa Delmont. T.F.· Laslo. 411 . Manor Rd. 412-468-5045 
Pa Doylestown. Tech. Oriented Elec:; Box 530 
.. . 21 5-348:5333 

Tex Dallas,:W. Reese. 3131 Stemmons' Frwy. 
214-638-6515 

Tex Houston. W. Reese. 2400 W. Loop, S. . 
713-NA-l~134 

Utah S.alt Lake City. Arrowhead: Box 15386 
801-487-3444 

WashSea~le. R. Squitib. 655 N.E. Northlake PI. ' 
. 206-632-2450 

Wisc Milwaukee. F.A. Nitti.' 2340 W.WellsSt:-
414-933-1975 

For: Can .• Willowdale. Onl.;·A.,Simmond. 285 Yorkland 
. 416-491-1010 

GUBELMAN CHART DIV .• Nashua ·Corp .• 100 E. Kinriey 
SI.. Newark. N.J .• 07105. Tel: 201-589-5970; Sis. Mgr: 
C. James Sniolinske " 

GUDEBROD BROS. SILK CO .• INC .• Elctrns. & Exp. Div .• 
225 W 34th st. New York. N.Y .• 10001. Tel: 
212-LA-4-5858; Gen·l. Mgr: J. Bacsak 

GUDEMAN DIV., Gulton Inds., Inc . .-.340 W.,Huron St., 
. Chicago, III., 60610, Tel: 312-337-7400, TWX: 

910-221-3863; Sis. Mgr: P.J.' LoVecchio' " . 
Pgs. 2388-2409 

Ariz Phoenix. Hecht-Henschen, 2435 E. University, 
602-275-4411 

Cal Los Angeles. Fillmore. Heller. 5455 WUshi(e, , 
213-936-8714 

Cal San Carlos, Melchior. 820-B Cherry 415-591-7383 
Colo Denver. Todd Assocs:. 1260 S. Inca SI. 

, 303-744-2313 
Fla Clearwater. WMM Assocs .• 1260A S. Highiand 

.' ..'" 813'446-0075 
Ga : Atlanta. B.Brown. 3354 Lansbury Vlg. N.E. 

. 404-939-7075 
.111 Oak Pk .• Wasson-Galiagher: 1024 North 

. , 312-CO-1-7517 
Ind ,Indianapolis. Tech. Rep .• 4000 Meadows . 

,. ' ...... .; 317-546-4967 
Iowa. Cedar Rapids. J.A. Sis .• 3550 Cottage Gr .• S.E. 

. . 319-365-5259 
Md Arnold. Leceo Sis .• 724 Arnold Dr. 301-757-4785 
MassWakefield. Underwood Sis .• 591 North Ave. 

617-245-3850 
Mich: Grand Rapids. Elko Sis .• 3119 Midland S.E. 

. 61'6-949-1451 
Mich Grosse PI. Woods; Elko Sis .• 970 N. Oxford 

, 313-884-7893 
Minn SI. Paul. Cullen & Assocs .• 1595 Selby 

.. '. ., . . 612-646-7371 
Mo Kansas City. A. Burton. 1016 Baltimore , 

. 816-4~1-2850 
NJ FanWOOd. King &'·Assocs,. Box'267 201-561-5464 
NM "Albuquerque. EI.ectro~ic Mktg .• 135 Vermont N.E. 

. . .. 505'265-7837 
'NY Liverpool. George Corp .• 215 Fairmont 

315-457-1188 
NY New York. E. Glass AssQcs .• ~50 W. 57th St. 

212-JU-6-8440 
'NY Rochester. J.L. Semple. 21 Edgewater 

716-342-1413 
NC Winston-Salem. C. Dula. Box 5316919-723-4205 
Ohio Dayton. A.G. Siff. 22 Oxford SI:' 513-CR-8'4779 
Ohio Medina. J.C. Hofstetter. 5168 Valley View 
.. 216-241-4880 

Tex Dallas. Techno Assocs .• Box 2'0544 214·357-9213 
WashBellevu9. VaritageCorp .• · 300 12th Ave .• N.E. 

, .. . .., 206-455-3460 
GUIDE INDS .• INC .• 11855'Wicks St.;·Sun Valley. Calif .• 

91352,'Tel: 213-767-2610. TWX: 910-498-2707; Pres: 
C.A.:Strider .'. .. 

GUILDLINE INSTRS .• INC .• 1997 Palmer Ave .• Larchmont. 
N.Y .• 10538. Tel: 91~-834-81.oo; Sis. Mgr: E. Nemeroff 

GULT6N INDS .• Data Systems' Div .• 15000 Central. E.; 
. AlbuqJerque; N:M .• 87112. Tel: 505-299-7601. TWX: 

910-989'1669; Sis. Mgr: BL Critidas ' 
GUL TON INbS,. 'Engr. Magnetics Div.; 1'3041' CeriSe Ave,. 

Hawthorne. Calif .• 90250. Tel: 213-679-0111. TWX: 
910-325-~208; Sis. Mgr: M: Eisen .' 

GULTON INDS., INC., Microceramlcs Dlv., Metuchen, 
N.J., 08840, Tel:'201-548-2800, TWX: 71O-99U592; SIs. 

'Mgr: G. Wolter ........................... _ ••• Pgs.1972,2410-2413 
Cal Los Altos. Parsons Co .• 1 First,SI. 415-941-4745 
Ariz Phoenix. 'Hecht-Henschen· & Assoc .• Inc .• 2435 E. 

University Dr. 602-275-4411 

Cal Alhambra. M.W. Riedel Co ... ·2215 W. Valley Blvd. 
Cal Los Angeles,- Elcom Sis .• 3600 Motor Ave. 

213-870-4707 
Cal Los Angeles. M. Stolaroff.4622 N. Salusen ' .. 

. 213'295-7781 
Cal Mtn. View. RiedelWeselch. 2015 Latham S\. 
., 415-961-0565 

Cal 'San Carlos. Melchoir Assoc .• 820 Cherry 
. . . 415-591-7383 

Cal' San Mateo. J. Pyle Co .• 1611 Borel PI. 
'. 415-!i49-1266 

Colo Denver. Todd AssOcS .• 1260S. Inca SI. ' 
303-777-4381 

Colo:Engelwood. Thorson. 300 E~ Hampden 
, 303-789-1841 

Fla Altamonte Spr .• WMM Assoc., 515 Tivoli Ct. " 
305-831-4645 

Fla Tampa. F. Nickerson. 4513 S. Camerson'· 
, 813-833-4321 

Ga Decatur.·F.C. NickerSon. Box 33185 
404-377-1575 

"Ga Tucker. B. Brown Co .• Box 407 404-939-7075 
III Oak Pk .• Wasson'GsJlagher. 1024 North 81. 

. . 312-CO-1-7517 
Ind Indianapolis. Tech. Rep.~ 4000 Meadows 

. 317'546-4967 
Ind Mishawaka. Given. Davis. Rich. 3906 W. Taylor 

Rd. . 219-432-5585 
Iowa' Cedar Rapids. JA Sis. Engrg .• 3550 Cottage 

Grove Ave. 319-377-8211 
Md Bethesda. W. Mount. 4924 SI. Elmo 301-657-9312 
Md Towson. McCourt Co .• 610 Washington 

301-657-9312 
MassWakefield. Underwood Sis .• 591 North Ave. 

. 617-245-3850 
Mass Needham Hgts .• Tesco; Inc .• Box 201 

. 617-444-7925 
'Mass Newton. QRC Co .• 134 Upland Rd. 617-332-9600 
Mich Grand Rapids. Elko Sis .• 3119 Midland 

. 616-949'1451 
. Mich Pleasant Ridge,-Martenson. '46' Ridge 

313-543-3633 
Minn SI. Paul. E. Melius, 3758 N. Dunlap 612-488-7293 

,Minn SI. Paul. H.A. Cullen. 1595 Selby 612-646~7371 
Minn Sf. Paul. Wagner Compo Conslts .• 452 S.Snelling 

Ave. 612-698-0331 
Mo Kansas City. R.A. Burton Sis. Co .• 1016 Baltimore 

Ave. 816-471-2850 
Mo Overland Pk .• Tech: Mktg. Assoc:. 2050 Woodson 

·,.Rd. 314-427-3600 
NM Albuquerque. R. Reeder. 15000 Central 

505-299-7601 
NJ FanWOOd. King Assocs .• Box 267 201-561-5464 
NY New York. E. Glass. 250 W. 57th St. 

212-JU-6-8440 
NY. Rochester. 'J.L. Semple. 21 Edgewater La.··· 

716-342-1413 
NY Rochester. Reed Elctrns .• 2815, Monroe 

716-473-2767 
NC Charlotte. F.C. Nickerson. 4332 University 

.. . 704-525'2682 
NC Charlotte. Dula Assocs., 1402' E. Morehead SI. 

. 919-723-4205 
Ohio CinCinnati. A.C. Wahl. Box 15220 513-821-3270 
Ohio Medina; J. C. 'Hofstetter Co:. 5168 Valley View Dr. 

. \ 216-241-4880 
Ohio Dayton. R.G. Siff & Assocs .• 22 Oxford 

216-942-0601 
Ohio Wickliffe. W.J. 'Brauer. 29029 Euclid 216-942-0601 
Pa Ardmore. W. K. Metz. Box 309 215-649-3966 
Tex Dallas. Allied Comps .• Box 38009 214-01-'8-6660 
Tex Dallas. Techno Assocs .• Box 20544 

214-FL-7-9213 
WashBelieview. Vantage Corp .• 300 120th SI.. N.E. 

206-455-3460 
GULTON INDS .• Piezo Prods.- Div .• Box 4300. Fullerton. 

Cal.. 92634. Tel: 714-871-2150. TWX: 910-592-1247; 
Sis. Rep: A. Hanson 

GULTON INDS .• Servonicllnstr. Div .• 1644 Whittier Ave .• 
Costa Mesa. Cal.. 92626 •. Tel: 714-642-2400. TWX: 
714-642-1346; Sis. Mgr: J. Prebicin 

GWILLIAM CO .• 342 Furman SI.. Brooklyn. N.Y .• 11201. 
Tel: 212-MA-4-2644; Sis. Mgr: J. V. Cinque 

GYROSYSTEMS. INC .• 120 Marine SI., Farmingdale. N.Y .• 
11735. Tel: 516-293-5240; Sis. Mgr: E. Sandfort . 

GYROTRONICS. INC:. 3500 Sunset Av~ .• Asbury Park. 
N.J .• 07712 •. Tel: 201-922-1000; Gen·1. Mgr: Mr .. A. 
Herter " ' 

H,B INSTR. CO .• American & Bristol Sts .•. Phila .•.. Pa .• 
19140. Tel: 215-DA-9-9125; Sis. Mgr: C.G. Roveran 

H-P-M DIV.; Koehring Co .• Marion Rd .• MI. GUeaet, Ohio. 
'43338. Tel: 419-946-0222; Sis. Mgr: T.G. Bishop.':' 

HAAS PRECISION INDUSTRIES. 21308 Mack Ave .• 
Grosse 'Pointe Woods.. Mich.; 48236.;: Tel: 
313-886-8455; Sis. Mgr: W.L. Becker 

See. Page 3073 To Get Your Copy of the Radio-Electronic Master eem/19:71 



MANUFACTURERS & SALES OFFICES DIRECTORY HAC - HAY 
HACKENSACK CABLE CORP., 110 Orchard St., 

Hackensack, N.J., 07602, Tel: 20,-487:,,00; V.P-Sls: 
.R.H. Wilson . 

HACKER INSTRS., INC., Box 646, W. Caldwell, N.J., 
07006, Tel: 201-226-8450 

HADLOCK & TEMTE, INC., 3332 W. Franklin Blvd., 
Chicago, III., 60624, Tel: 312-SA-2-4200; Sis. Mgr: P.R. 
Klingsporn 

HADRON INC., 800 Shames Dr., Westbury, N.Y., 11590, 
Tel: 516-334-4402; Mktg. Mgr: W.R. Merrell 

HAFSTROM TECH. PRODS., INC., 4616 Santa Fe St., San 
Diego, Calif., 92109, Tel: 714-274-8822, TWX: 
714-277-3194; Sis. Mgr: J.R. Hafstrom 

HALE INSTRS., INC., Box 7487, Houston, Tex., 77008 
HALEDY ELCTRNS. CO., 99 Wall St., New York, N.Y., 

10005, Tel: 212-WH-3-3140; Sis. Mgr: S. Gold 
HALEX, INC., Box 2940, Torrance, Cal., 90509, Tel: 

213-542-3555; Sis. Mgr: H.S. Hansen 
HALLMARK STANDARDS, INC., 257 Washington St., Mt. 

Vernon, N.Y., 10551, Tel: 914-664-4288, TWX: 
710-566-1104; Sis. Mgr: M. Steinberg 

HALLOWELL, Div. Standard Pressed Steel Co., Hatfield, 
Pa., 19440, Tel: 215-723-6011; Sis. Mgr: R.E. McManus 

HALM INSTR. CO., INC., Glen Head Rd., Glen Head, N.Y., 
11545, Tel: 516-0R-6-6700; V.P. Sis: D. Schanck 

HALMAR ELCTRNS., INC., 1544 W. Mound St., Columbus, 
Ohio, 43223, Tel: 614-276-0131; Sis. Mgr:·D.W. Yauch 

HAM KITS, Box 175, Cranford, N.J., 07016, Tel: 
201-BR-6-8161; Sis. Mgr: J. Higgins 

HAMAMATSU TV CO., LTD., 1126 Ichino-Cho, 
Hamamatsu City, Shizuoka Pref., Japan, Tel: 
0534-34-3311; Sis. Mgr: M. Fujita 

HAMILTON HALL RESISTOR CORP., 227 N. Water St., 
Milwaukee, Wise., 53202, Tel: 414-273-6460; Sis. Mgr: 
K. Degnan 

HAMILTON INDS., Box 504, Winter Haven, Fla., 33880, 
Tel: 813-2~3-1058; Sis. Mgr: W.H. Hamilton, Jr. 

HAMILTON STANDARD, Div. United Aircraft· Corp., 
Windsor Locks, Conn., 06096, Tel: 203-623-1621, 
TWX: 710-420-0584; Sis. Mgr: D.P. McLelland 

HAMILTON WATCH CO., Precision Metals Div., Lancaster, 
Pa., 17604, Tel: 717-394-7161, TWX: 510'657-4444; 
Mktg. Mgr: T.G. Armstrong 

HAMLIN ELCTRNS_, INC., 3066 W. Clarendon Ave., 
Phoenix, Ariz., 85017, Tel: 602-277-4834, 'TWx: 
910-951-1535; Sis. Mgr: I_H. Bigelow 

PIIS.1724,1725,1917 
Cal Encino, Cardinal, 16161 Ventura #227 

213-788-4540 
Cal Palo Alto, Testco SiS., 941 Charleston Rd. 
'. 415-326-5320 
Colo Denver, Elctrn. Camps. Sis., Box 22457 

303-771-6200 
Conn Berlin, White Sis. Co.; Box 122 203-224-0423 
Fla Lutz, S. K. Wallace Assoc.; Inc., Box 67 . 

813-949-1817 
Fla Miami, S. Wallace, 3115 NW. 81st Terr. 

305-691-1654 
Ga McDonough, S. Wallace, Box 190 404-957-2156 
III Chicago, Lincoln, Hodges, 5875 N. Lincoln 

312-561-8440 
10Vfa Marion, Thomas & Modrcin, 890 17th 

319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin, Box 189' 

913-432-2131 
MassNeedham, White Sis. Co., 20 Chestnut SI; 

617-444-3676 
Mich Dearborn, Villani-Pitther, 20233 Ann Arbor Tr. 

313-271-4600 
Minn Mpls., R-J, Inc., 7100 S. France 612-922-1425 
Mo Hazelwood, Thomas & Modrcin, .Box 545 

314-838-6446 
NM Albuquerque, Elctrn. Camps., 1811 Carlisle N E 

. 505-256-9831 
NY Hyde Pk:, R. Kennedy, Greentree N. 

914-471-4430 
NY Manhasset, Win-Cor Elctrn. SiS., 75 Plandome 

516-627-9474 
NY Rochester, R. Kennedy, 39 Saginaw Dr. 

716-271-6322 
NC Kernersville, S. Wallace, Box 526 919-993-3993 
NC Matthews, S. Wallace, Box 215 704-847-9262 
Ohio Cincinnati, G & H Sis., 10599 Chester Rd. 

513-771-8231 
.Tenn Memphis, S. Wallace, 5960 Brierdale Cove 

901-682-2281 
.Tex Dallas, Allied Camps., Inc., Box 38009 

214-348-6660 
Tex Houston, Allied Camps., 6400 Westpark 

. 713-782-5406 
Utah Salt Lake Cy., Elctrn. Camps., 445 E. 2nd S 

801-355-5327 
WashSeattle, Testco SiS., Boeing Field 206-762-8220 
Wisc Waukesha, Lincoln, Hodges, 217 Wisconsin 

414-542-3087 

See Page 957 for TRADE NAME DIRECTORY 

HAMLIN, INC., 670 Lake St., Lake Mills, Wis·c., 53551, Tel: 
414-648-2361, TWX: 910-260-3740; V.P. Mktg: R.T. 
Armantrout 

HAMMARLUND MFG. CO., Sub. Elctrn. Asst., 20 Bridge 
Ave., Red Bank, N.J., 07701, Tel: 201-642-5700, TWX: 
710-722-5722; Sis. Mgr: RW. Fisher 

HAMMEL, RIGLANDER & CO., 435 Hudson St., New York, 
N.Y., 10014, Tel: 212-989-7950; Sis. Mgr: E.J. Renz 

HAMMOND MFG. CO., LTD., 394 Edinburgh Rd., N., 
Guelph, Ont., Can., Tel: 519-822-2960; Sis. Mgr: G.L. 
Poulter 

HANDY & HARMAN, 850 Third Ave., New York, N.Y., 
10022, Tel: 212-752-3400, TWX: 212-867-4894; Sis. 
Mgr: R.E. Burke 

HANOVIA LAMP DIV., Canrad Prec.lnd., Inc., 100 
Chestnut St., Newark, N.J., 07105, Tel: 201-344-2218; 
Pres: J.F. Reed • 

HANSCOM, H.F. CO., INC., 225 Chapman St., Providence. 
R.I., 02905, Tel: 401-941-1456; Sis. Mgr: H.F. Hanscom 

HANSEN MFG. CO., Box 23, Princeton, Ind., 47570, Tel: 
812-385-3415; Sis. Mgr: A.F. Bridger 

HAPCO. Box 1205, Boulder, Colo., 80302, Tel: 
303-447-0441; Sis. Mgr: B. Stark 

HARCO LABS., INC.. 186 Cedar St., Branford, Conn., 
06405, Tel: 203-488-8371; Sis. Mgr: M.A. Porto 

HARDER. DONALD C. CO., INC., 2580 "K" St., San Diego, 
Calif., 92102, Tel: 714-239-8021; Sis. Mgr: W.E. Nagle 

HARDMAN INC., Belleville, N.J., 07109, Tel: 
201-751-3000; Mktg. Mgr: G.M. Scales 

HARMON LICHTENSTEIN & CO., 26 Broadway, New 
York, N.Y., 10004; Sis. Mgr: R.B. Harmon 

HAROWE SERVO 'CONTROLS, 48 Westtown Rd., W. 
Chester, Pa.,· 19380, Tel: 215-692-2700, ·TWX: 
510-663-0335; Mktg. Dir: W:J. Cuff 

HARPER, H.M. CO., 8200 Lehigh Ave., Morton Grove, III., 
60053, Tel: 312-YO-6-6000, TWX: 910-223-3625; Sis. 
Mgr: J.I. Mengel 

HARPER-LEADER, INC., 1046 S. Main St., Waterbury, 
Conn., 06720, Tel: 203-756-8164; Sis. Mgr: M.M. Di 
Corpo 

HARREL, INC., 16 Fitch St., E. Norwalk, Conn_, 0685&, 
Tel: 203-866-2573; Sis. Mgr:J_C. Parry _ .. _ ..... _ .. Pg. 1973 
Ala Birmingham, McConnel SiS., .117 Citation 

205-871-3501 
Cal Corona, 2167 Burning Tree Dr. 714-776-4450 
Cal Walnut Creek, Viking Instr., Box 1039 

415-933-1221 
Colo Denver, Electro-Rep., 1051 S. Platte River 

303-744-2821 
III' Glen Ellyn 312-668-6622 
NJ Yardville, Box 202 609-365-2171 
NM Albuquerque, Electro-Rep., 3211 Silver SE 

505-256-1749 
NY Sodus, A.E. DeCew Agency, Box 56 

315-483-3261 
Ohio Willoughby, 4217 River St. 216-942-0920 

HARRIS MFG. CO., INC., 308 River St., Cambridge, Mass., 
02139, Tel: 617-864-4000; sis. Mgr: E. Sweeney 

HARRIS SEMICONDUCTOR, Box. 883, Melbourne, Fla., 
32901, Tel: 305-727-5412, TWX: 510-959-6195; Sis. 
Mgr: C.C. Merrick 

HARSHAW CHEM. CO., 1945 E. 97th St., Cleveland, Ohio, 
44106, Tel: 216-721-8300 

HART-ADVANCE RELAY DIV_, Oak Electro/Netics 
Corp., Crystal Lake, III., 60014, Tel: 815-459-5000, TWX: 
910-634-3353; Sis. Mgr: R_ Wlochall ... _._ ... __ .. __ Pg. 1723 
Ariz Phoenix, Shetler-Kahn, 2017 N. 7th 602-258-7893 

. Cal Ingll:iwood, J. Kent, 5005 W. Century Blvd. 
. . 213-678-4108 

Cal Los Altos, P. Wheaton, 960 N. San Anto.nio 
415-941-1237 

Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Fla Ft. Lauderdale, D. Green, 1040·Bayview 

305-563-2681 
Haw Honolulu, B. Kolans, Box 2098 811-628 
III Oak Pk., Wasson-Gallagher, 1024 North Blvd. 

312-261-7517 
La ·Metairie, J. McKinney, '2012 Condon Ave. 

504-887-1723 
Md Baltimore, J. Sheffer, 4609 Old Frederick 

301-233-'0606 
MassAndover, R. Purinton, Inc., 28 Park St. 

617-475-7055 
Mich Berrien Spring, C. Preston, Box 2495 

. . 616-471-1072 
Mo St. Louis, J.P. 'Carlson, 2316 Putter La. 

314-241-4351 
NJ Haddonfield, Gray, 8 E. Mt. Vernon 609-429-5300 
NJ Mountainside, H. Richter, 608 Sherwood 

. 201-233-4615 
NM Albuquerque, Shetler-Kahn, 408 San Mateo, N.E. 

505-265-7077 
NY Fayetteville, H. Richter, Box 251 315-637-6713 
NY Ontario Center, Gehrs & Kehoe, 344 Rte 104 

315-524-2491 
NC Charlotte, O. Jones, 9 Brittany 704-364-4700 

Ohio Cincinnati, L. Grablnger, 8613 Winton Rd. 
513-521-5689 

Ore Portland, B. Bartos, 2035 SW. 58th Ave. 
503-292-0878 

Tex Bellaire, J.F. McKinney Sis. Co., Box 1026 
713-665-3653 

Tex Dallas, J. McKinney Sis., 1303 Chemical 
214-631;9450 

EXP: Crystal Like, III., Oak Electro/Nellcs Corp. 
815-459-5000 

For: Can., Ot\awa, Ont., Whittaker Elctrns., Ltd., 42 
Howden Ave. 613-224-1221 

For: Can., Roxboro, Que., Whittaker Elctms., Box' 216 
514-684-3000 

HARTLEY PRODS. CORP., Barnert PI., Hohokus, N.J., 
07423, Tel: 201-652-7772; Sis. Mgr: R. Schmetterer 

HARTMAN ELECTRICAL MFG., Dlv. A-T-O, Inc., 175 N. 
Diamond St., ManSfield, Ohio, 44902, Tel: 
419-524-1411, TWX: 810-448-2814; V.P. Applications: 
O.C. Walley 

HARTMAN SYS. DIV. A-T-O, INC., 360 Wolf Hill Rd., 
Huntington Sta., N.Y., 11746, Tel: 516-HA-7-7500, 
TWX: 510-226-6982; Sis. Mgr: P.G. Schultz 

HARWIL CO., 903 Colorado Ave., Santa Monica, Calif., 
90404, Tel: 213-394-4710; Sis. Mgr: H. Hutchinson 

HARWORTH MFG. CO., 2881 EI Camino Real, Redwood 
City, Calif., 94061, Tel: 415-365-0823; Sis. Mgr: W. 
Harworth 

HASKON, INC., Precision Molding Div., 336 Weir St., 
Taunton, Mass., 02780, Tel: 617-824-4011, TWX: 
710-391-6512; Sis. Mgr: R.J. Sills 

HASTINGS-RAYDIST, Teledyne Co., Newcomb Ave., 
Hampton, Va., 23361, Tel: 703-723-6531, TWX: 
710-882-0085;.Sls. Mgr: R.T. Doyle 

HATFIELD WIRE & CABLE DIV., Continental Copper & 
Steel Inds., .360 Hurst St., Linden, N.J., 07036, Tel: 
201-925-4000; V.P. & Sis. Mgr: E.H. Mac Lead 

HATHAWAY COMPS_, 5250 E. Evans Ave_, Denver, 
Colo_, 80222, Tel: 303-756-8301, TWX: 910-931-G569; 
SIs. Mgr: CoHo' Brunell ._. __ ._._ ... _._._._Pgs_ 1715-1722,1918 
Cal Burbank, Compar L.A., Box 7018 213-843-3884 
Cal Redwood City, Woodworth Co., Box 2165 

415-369-5430 
Colo Littleton, R & G Entprs., 272 S. Lincoln 

303-794-G 1 G4 
Fla Ft. Lauderdale, J.F. Griffin & Co., Box 24058 
Fla No. Palm Beach, J. F. Griffin & Co., 812 Lakeside 

Dr. 305-622-1468 
III Chicago, Memac Sis. Co., 4740 N. Austin AVe. 

312-545-1033 
Mass Needham Hghts., Com/Pak, 77. Wexford St. 

617-444-1259 
Mich Detroit, S. Greiner Assoes., 15318 Mack Ave. 

313-882-7570 
Minn Minneapolis, M. Franklin Co., 7710 Computer Ave. 

612-920-8017 
NY New Rochelle, A & M Assocs:, 245 Huguenot St. 

914-235-4672 
NY Syracuse, Naylor Elec., 1718 Erie Blvd. E. 

315-472-9183 
Tenn Cleveland, Tenn-Tech SiS., Box 412 615-472-7059 
Tex Richardson, C. Hoffman Assocs., 777 S. Central 

Expwy. 214-235-3600 
WashBellevu9, A. Smith Co., 405 - 166 SE 

206-746-6770 
For: Can., Downsview, Ont., Applied Tech., 312 

Dolomite Dr. 416-636-8722 
HAWLEY PRODS., HITCO CO., SUB. ARMCO, 333 N. 6th 

St.,·St. Charles, III., 60174, Tel: 312-584-3130, TWX: 
910-238-1443; Sis. Mgr:·R.H. Scent 

HAYDEN BOOK CO., 116 W. 14th St., New York, N.Y., 
10011, Tel: 212-675-5020; Sis. Mgr: A. Bonds 

--- Advertisement ----

Hayden Book Co., Inc. offers an out
standing selection of technical books 
dealing with electronics and microe-" 
lectronics, computers, aeronautical 
technology, communications, and test 
equipment. These books are designed 
to meet the reference needs of engi
neers and managers. Also included are 
training. materials -- books, records, 
and overhead transparencies -- de
signed for students and technicians. 

HAYDON, A. W. CO., 232 N_ Elm St., Waterbury, Conn_, 
06720, Tel: 203-756-4481, TWX: 710-477-3141 

Pg.1597 
Ala Huntsville, W.A. Brown, 1314 Buford 

205-539-4411 
. Cal· Burbank, Transdynamics, Inc., Box 6489 

213-849-6261 
Cal Palo Alto, Transdynamics, 701 Welch 

415-326-6527 
Cal San Diego, Transdynamics, Box 3476 

714-298-8215 
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HAY - HEW 
Colo Engillwood, Transdynamic., Inc., 3401· S. Bannock 

St. 303-761-0455 
Conn ThOmaston, Nelson & Schoonmakllr, Inc., 106 

. . Main St. 203-283-5959 . 
Fla Ft: Lauderdale, W.A. Brown Comps., 961 N.w. 

53rd 305-564-8000 
Fla Orlando, viI.A. Brown Comps., 222 Weber 

305-425-5505 
III Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Ind Ft. Wayne, Sumer, Inc., 2211 S. Calhoun 

. . . . . 219-74i1-4331 
Kans Shawnee Mission, Florence & Meyer, 5812 

, Roeland 913-722-5210 
Kans Wichita, Florence' & Me~er, 2900 Woodland 

, . 316:838-7226 
Md Hyattsville, L.n. Lowery, 6200 Annapolis 

. . 301-773-4977 
MaSs Waltham, Selmark "Assocs., 181 West 

617,1199-8110 
Minn Mpls, F. Peterson Co.; Box 16224 612-927-4453 
Mo Bridgeton, i=:R. Krabbe, Box 776 314-739-6817 
NJ Uvingston, A.A. Budde, 13 Winans 201-994-1210 
NY Forest Hills; Malin' Assocs., Box 426 

. 212'268-9122 
NY' Roctiester, Woodams-Montbach, 43.72 Culver 

716-544-87:11 
NC Winston-Salem, W.A. Brown Comps., 1108 Burke 

. 919-725-5384 
Ohio Cleveland, C. Robinson Co., 5010 Mayfield 

. 216-381-9049 
Ohio Dayton,. C. Robinson Co., 11 W. -Monument Bldg. 

513-222-0832 
Pa Broomall, L.D. Lowery, 2801 W. Chester 

. 215-528-5170 
Tex Dallas, R. Kimball Co., 5531 Dyer 214-363-5431 
WashMercer Island, Transdynamics, 7834 S.E. 32nd 

206-232-1094 
For: Can., Montreal, Que., Philips Elctrns. Inds., Ltd., 

5930 Cole-De-Uesse ·514-342-9180 
For: Can., Toronto, Ont., Philips Elctms.lrids., Ltd., 

116 Vanderhoof Ave.. 416-425-5161 
HAYDON SWITCH & <-INSTR., 1500 Meriden Rd., 

Waterbury, Conn., 06720, Tel: 203-756-7441, TWX: 
710'477-2580; Sis. Mgr: W.C .. Grunewald 

HAYDU PRODS., INC., 1'150 Ali Baba·Ave., Opa Locka, 
Fla., 33054, Tel: 305-688-6521;.Sls. Mgr: G.K. Haydu, 
Jr. 

HAYES, C.I. INC., 870 Wellington Ave., Cranston, R.I., 
02910, Tel: 401-461-3400; Sis. Mgr: W.C. Diman 

HAYSITE DIV., Synthane-Taylor, 5599 New Perry Hwy., 
Erie, Pa., 16512, Tel: 814-868-3691; Prod. Mgr: R.W. 
Amundsen. 

HB ENGRG. CORP., 1101 Ripley St., Silver Spring, Md., 
20910"Tel:'301-589-0670; Dir. Mktg: C.S. Harris 

HEADWAY RESEARCH, INC., 3713 Forest La., Garland, 
Tex., 75040, Tel: 214-272-5431 W.F. Bain 

HEATH CO., Dept. 180, Benton Harbor, Mich., 49022, Tel: 
616-YU-3-3961, TWX: 616-983-3897; Sis. Mgr: W.E. 
Johnson . 

HEATRON, INC., Box 54, York, Pa., 17405, Tel: 
717-846-8819 

. HECHT RUBBER CORP.: 482-484 Riverside Ave., 
Jacksonville, Fla., 32202, Tel: 904-355-3401; Sis. Mgr: 
M. Hecht 

HECON CORP., 31 Park' Rd., New Shrewsbury, N.J., 
07724, Tel: 201-542-9200; Adv. Mgr: W_ Fuelleman 

Pg.1332 
Alas Anchorage, Hoffer El,1tprs., Box 4-1220 
Cal Sherm.an Oaks, Hecon Western,.15130 Ventu~a 

Blvd. 213-788-3931 
Colo Denver, Franklin Sis, 1924 S. Navajo 

303-922-3623 
Conn Rocky Hill, Hecon' Corp., 336 Old Main si .. 

. 203-529-9234 
III Wheeling,'Hecon Corp., 145 N. Milwaukee Ave. 

. 312-541-1882 
Minn St. Paul, Mesa Co:, 1821 University Ave. 

. 612-645-8676 
NJ Long Branch, Hecon Corp., 754 Bowyer Ave. 

. 201-229-5866 
Ohio Lyndhurst, Heeon Corp., 969 Hanley Rd. 

, • 216-382-7373 
SC Greenville, Barker Controls, 'Box 3884 

803-244-6495 
Tex Ft. Worth; Hecon·Corp., 1662 Shenna Blvd. 

.816-626-6594 
. For: Can., Rexdale, Ont., Hecon of Can., 80 Galaxy 

Blvd. • 416-678-2441 
HEDQUIST MACH. & TOOL, 13110 Diericx Dr., Mountain 

View, Cal., 94040, Tel: '415-967-0265; SI •. 'Mgr: W. 
Hedquist .. 

HEEGER, INC., 729 Ceres Ave., Los Angeles, Calif., 
90021, Tel: 213-627-9319 

HEI, INC., Jonathan Ind'i. Ctr.;Chaska, Minn., 55318, Tel: 
. 6t2-448-3510; Sis. Mgr: P.C. Spaulding 

MANUFACTURERS & SALES OFFIC,ES DIRECTORY 

HEIDELEX CORP., Stuart Rd., Chelmsford, Mass., 01824, 
Tel: 617-256:3921 

HEINEMANN ELEC_ COo, 2636 Brunswk:k Pike, Trenton, 
N.J_, 08602, Tel: 609-882-4600; Mktg_ Mgr: BA Ple.sser 

Pg.1919 
Ala Birmingham, J. Spader'Co., Box 6074 

. 205-879-1366 
Ark Little Rock, Ransom SiS., Box 9269 501-562-4090 
Ariz Phoenix, Benndorf-Richardson, 1606 E. Catalina 

602-264-5814 
Cal Burlingame, Campbell & George, 840 Mahler 

415-697-2965 
Cal Encino, Porter Co., 17000 Ventura Blvd. 

213-788-2350 
. Colo Denver, P.A. Douden, 1645 Wazee St. 

303-534~6798 
Fla Oviedo, Conley & Assocs., Inc., Box 668 

305:365-3283 
Fla Satellite Bch., Conley & Assocs., 465 Park Ave. 

305-262-2054 
Fla Tampa, Conley, 2821 Kimberly 813933-3183 
Ga Atlanta, Hooker Reid Co., Inc., Box 11754 

404-237-9385 
III Chicago, D. Dolin· SiS., 6232 N. Pulaski 

312-286-6200 
Ind Marion, O. Brombe.rg, 1723 Overlook 

317-664-5384 
Ky Louisville, O. Bromberg, 10306 Hartley 

502-245-8916 
La New Orleans, Glidden Engrg. & Equip., Box '10442 

504-835-6204 
Mel" EllicOtt City, McCourt, Chevrolet Ave. at St. Johns 

La. . 301-465-4515 
MassBoston, Elec. Apparatus, 1200 Soldiers Field 

617-782-7440 
Mich Dearborn, G. Home, 1140 N. Telegraph 

. . 313-561-1360 
Minn Minneapolis, H. Smith, 212 W. Franklin 

612-335-8911 
Mo St. Louis, Hill & Co., 915 Buder Bldg. 

314-621-1818 
NJ Ridgewood, Ballou, Inc., 51 N. Broad St. 

201-444-6990 
NJ Trenton, Kriegner SiS., 1602 Pennington 

. . 609-882-6330 
NY Buffalo, Canavan-Scanlon, 4511 Harlem 

716-839-3373 
NY Rochester, Canavan-Scanlon, 50 Telco 

716-442-0720 
NY Sanitaria Spgs., Canavan Scanlon, Box 1 

607-724-7220 
NY Syracuse, Canavan-Scanlon, Box 142 

, 315'463-9161 
NC . Raleigh, Hooker Reid Co., Inc., Box 10941 

919-828-8669 
Ohio Cincinnati, O. Bromberg, 561 Reading 

513:381-5728 
Ohio Cleveland, Brown Elect. Piod., 1900 Euclid 

. 216-861-0114 
Ohio Toledo, W.J. Ash, 4110 Templar 419-241-1141 
Okla Tulsa, Comps. Inc., 1526 E. 4th St.918-583-9149 
Pa Pittsburgh, Brown Elec. Equip., 1612 Potomac 

412-563-4444 
Tenn Memphis, Ransom SiS., 4230 Hwy. 51 So. 

. . 901-332-0036 
Tex. Dallas, Glidden Engrg. & Equip., 8609 Northwest 

Plaza Dr. 214-3(13-6539 
Tex Houston, Glidden Engrg. & Equip., 7728 Long 

Point . 713-681-1415 
WashMercer Island, J. Andersen; Box 637 

206-232-0484 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 

. 414-CO-4-1080 
HENTZ & KAUFMAN, LTD., 3650 Hayden Ave" Culver 

City, Calif., 90230, Tel: 213-VE-7-0753; Sis. Mgr: C.A. 
Tepper 

HEITZ, KARL,INC., 979 Third Ave., New York, N.Y., 10022, 
Tel:'212-421-5220; Sis. Mgr: M. Schlapler 

HELENOR METALS CORP., 60· Marbledale Rd., 
Tuckahoe, N.Y., 10707, Tel: 212-665-4122; V.P. Sis: 
N.L. Ament 

--- . Adverti~ment ---
Specialists in ,small size,fine dimen
simi thin wall·.brass, copper, and stain
less, steel tubing. Also specializing in 
brass rod, wire, and strip. All material 
drawn to your exact specifications and 
unconditionally guaranteed. Contact 

. Helenor Metals Corporation for all of 
, your precision tubing strip and wire 

needs. 

HEll-COIL PRODS., Div. Mite Corp., Shelter Rock La., 
Danbury, Conn., 06810, Tel: 203:743-7651, TWX: 
710-456-0336; Sis. Mgr: B.B. Morgan, Jr. 

HELiCAL PRODS. CO.,INC., P.O. Box 4, Hermosa Beach, 
Calif., 90254, Tel: 213'374-9941; Pres: C.M. Merrell 

HELIOTEK, Div. Textron, Inc., 12500 Gladstone Ave., 
SYlmar,Calif., 91342, Tel: 213-365-4611,TWX: 
910-496-1488; Mktg. Mgr: F. Woodward 

HELITRONICS .CORP., 155 Tichenor St., Newark, N.J., 
07105, Tel: 201-621-7773 . 

HELIX SPRING CORP., .35-10 10th St., Long Island City, 
N.Y., 11106; Tel: 212-YE-2-0303; Sis. Mgr: S:Treibish 

HELLER, G K, CORP., Box 14746E, Las Vegas, Nev., 
89114, Tel: 702-735-8081; Sis. Mgr: T. Picarelli 

HELWIG CARBON PRODS., INC., 2550 North 3Qth St., 
Milwaukee, Wisc., 53210, Tel: 414-372-3113; Sis. Mgr: 
J.E. Koenitzer 

HENES MFG. CO., 4301 E. Madison St., Phoenix, Ariz., 
85034, Tel: 602-275-4126; Sis. Mgr: J.E. Hill 

HENSCHEL CORP., 14 Cedar St., Amesbury, Mass., 
01913, Tel: 617-388-1103; V.P. Mktg: P.V. Johnson 

HERCULES, INC:, 910 Market St., Wilmington, Dela., 
19899, Tel: 302-656-9811; Pres: W.C. Brown 

HERLEY INDS., INC., 175 Eileen Way, Syosset,. N.Y.,. 
11791, Tel: 516-364-0100; Sis. Mgr: L.N. Blatt 

, HERMES ELCTRNS., Box 1 005, Dartmouth N.S., Can., Tel: 
902-466-7491, TWX: 610-271-1973; Sis. Mgr: D. 
Loader 

HERMES PLASTICS, .INC., 20 Cooper Square, New York, 
N.Y., 10003, Tel: 212-533-5100; V. P: Z. Kozak 

HERTZ FILTER, 50 Washington Ave., Garden City Pk., 
N.Y_, 11040, Tel: 516-PI-7-7250; Sis. Mgr: G. Starr 

pli- 1516 

HEWLETT-PACKARD, 1501 Page Mill Rd., Pa.lo A.lto, 
Cal., 94304, Tel: 415-493"1501, TWX: 910-373-1267; SIs. 
Mgr: J. Pelrak ....... _ ............................ _ ........ _ .. Pgs. 729-732 
Ala Huntsville, Box 4207 205-881-4591 
Ariz Phoenix, 2336 E. Magnolia 602-252-5061 
Ariz Tucson, 5737 E. Broadway 602-298-2313 
Cal Fullerton, 1430 E. Orangethorpe 714'870-1000 
Cal No. Hollywood, 3939 Lankershim Blvd. 

213-877-1282 
Cal Palo Alto, 1101 Embareadero 415~327-6500 
Cal Sacramento, 2220 Watt Ave. 916-482-1463 
Cal San Diego, 9606 Aero Dr. . 714-279-3200 
Colo Englewood, 7965 E. Prentice 303-771-3455 
ConnE. Hartford, 508 Tolland St.. 203-289-9394 
Conn Norwalk, ill East Ave. 203-853-1251 
Fla Ft. Lauderdale, Box 24210 ' 305-731-2020 
Fla Orlando, Box 20007 Hemdon Sta. 305-841-3970 
Ga Atlanta, Box 28234 404-436-6181 
III Skokie, 5500 Howard St. 312-677-0400 
Ind Indianapolis, 3839 Meadows Dr. 317-546-<1891 
La 'Kenner, Box 856 504-721-6201 
Md Baltimore, 6707 Whitestone 301-944-5400 
Md Rockville, Box 164 301-948-6370 
MassLexington, 32 Hartwell Ave. 617-861-8960 
Mich Southfield, 24315 Northwestern Hwy. 

, 313-353-9100 
Minn Sl Paul, 2459 University Ave. 612-645-9461 
Mo Kansas City, 11131 Colorado Ave. 816-763-8000 
Mo St. Louis, 2812 S. Brentwood 314-962-5000 
NJ Paramus, W. 120 Century Rd. 201-265-5000 
NJ Cherry Hill, 1060 N. Kings Hwy. 609-667-4000 
NM Albuquerque,' Box 8366 Sta. C, 6501 Lomas Blvd. 

N.E. 505-265-3713 
NM Las Cruces, 156 Wyatt Dr. 505-526-2485 
NY Albany, 1702 Central Ave. 518-869-8462 
NY Endicott, 1219 Campville Rd. 607-754-0050 . 
NY Poughkeepsie, 82 Washington St. 914-454-7330 
NY Rochester, 39 Saginaw Dr. 716-473-9500 
NY Roslyn, 1025 Northern Blvd. 516-869-8400 
NY Syracuse: 5858 E. Malloy Rd. 315-454-2486 
NC High POint, Box 5188 919-885-8101 
Ohio Cleveland, 25575 Center Ridge Rd. 216-835-0300 
Ohio Columbus, 1120 Morse Rd. 614-846-1300 
Ohio Dayton, 3460 S. Dixie Dr. 513-298-0351 
Okla Oklahoma City, 2919 United Founders Blvd. 

405-848-2801 
Ore Portland; 4475 S.w. Scholls Ferry 503-292-9171 
Pa King of Prussia, 1021 8th Ave. 215-265-7000 
Pa Monroeville, 2500 Moss Side Blvd. 412-271-0724 
RI E. Providence, 873 Waterman 401-434-5535 
Tex HoustOn, Box 22813 713-781-6000 
Tex Richardson, 'Box 1270 214-231-6101 
Tex San AntoniO, 231 Billy Mitchell Rd. 512-434-4171 
Utah Saft Lake City, 2890 S. Main St. 801-487-0715 
Vt ·So. Burlington, Box 2287 Kennedy Dr .. 

802-658-4455 
Va Richmond, Box 6514 703-285-3431 
WashBelievue, 43~-108th N.E. 206-454-3971 
WVa Charleston 304-768-1232 
For: Can." Edmonton, Alb., 11745 Jasper Ave. 

403-482-5561 
• For: Can., Halifax, Nova Scotia, 2745 Dutch Village 

Rd. 902-455-0511 
For: Can., No. Burnaby 2, B.C., 4519,Canada Way 

. 604-433-8213 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

For: Can., Ottawa 3, Onl., 880 Lady Ellen PI. 
613-722-4223 

For: Call., Pointe Claire, Que., 275 Hymus Blvd. 
514-697-4232 

For: Can., Rexdale, Onl., 50 Galaxy Blvd. 
, 416-677-9611 

For: Can., SI. James, Man., 511 Bradford CI. 
204-786-7581 

HEWLETT-PACKARD; N.J. Dlv.. 101 Locust Ave •• 
Berkeley Hgts •• N.J •• 07922. Tel: 201-464-1234. TWX: 

'710-984-7972; Sis. Mgr: B.W. Dudley •••••. Pgs. 729-732 
, (Refer to Hewlett·Packard, Palo Alto, Cal. for sales 
office information) 

HEXACON ELEC. CO •• 621 W. Clay Ave .• Roselle Park, 
N.J., 07204, Tel: 201oCH-5-6200 ........................ Pg.2940 
Cal Burlingame, Dillon Stevens, 833 Mahler Rd. 

415·697-3022 
Cal L.A., Dillon Stevens Co., 1610 S. Bonnie Brae SI. 

213-747-9221 
Colo Denver, Bax & Co., 2186 S. 'Holly 51. 

303-756-1804 
Conn Woodstock, HDQ & HV Neff, RR 2 

203-WA-8-4249 
Fla Jacksonville, W. Ihlefeld, 1201 San Marco Blvd. 

904-396-5282 
III Chicago, EMF Co., 6135 W. Belmont Ave. 

312-889·8323 
Ind Carmel, Ribaudo, 39 Circle Dr. 
Kans Kansas City, L.E. Bruns, 2210 N. 50th Terr. 

913-287-5242 
Mich Hillsdale, Zaiser Assoc., 157 S. Budlong 51. 

517·437-2656 
NJ Cherry Hill; Hunt Assoc., Box 398 609·428-6666 
NY Clinton, Cartwright & Clair, 46 Dwight Ave. 

315·732-5193 
NY New York City, Dunn & Bryan, 28 Warren 51. 

212-964·8091 
NY New York City, Lincoln Export Co., 36 Pearl SI. 

212·344-0210 
SC Greenvale, J.B. Jackson, 6 Midvale 51. 

803-244-2508 
Tenn Memphis, H. Carson, 5104 Pilgrim 901-327-8986 
Tex Richardson, P.J. Scanlon, Box 70 '214-AD-1-4661 
WashSeattle, Wills & Latham, 110 Boylston Ave. E. 

206-329·1272 
Wisc Milwaukee, Process Technology, 10721 W. 

Capitol Dr. .464-6620-6621 
For: Can., Montreal W. P. Q., Adlam Tool & Supply, 

10 Ronald Dr. 514-482-2548 
HEYMAN MFG. CO., E. Michigan Ave., Kenilworth, N.J., 

07033, Tel: 201-245-2345; V.P. Sis: J.L. Holder 
HGA ELCTRNS., 519 S. Fifth Ave., MI. Vernon, N.Y., 10550 
H H CONTROLS CO., 16 Frost SI., Arlington, Mass., 

02174, Tel: 617-272-3298; Sis. Mgr: G. Armstrong 

HI-a, Spring St. & Rte. 75. Windsor Locks. Conn •• 
06906. Te~ 203-623'2491, TWX: 710-420-0592; SIs. Mgr: 
R.A. Carroll ... _ •• _._. Pgs. 724.725.13~2-1331.1726-1738 
POWER SUPPLIES 
Ariz Phoenix, J. Heaton, 3915 No. 301h 602-264-7887 
Cal Menlo Pk., J. Heaton, 3723 Haven 415-369-4671 
Conn Hamden, Applied Meas., Box 5181 203-288-5288 
Mass Acton, Applied Meas., Box 316 617-263-2766 
Mich Grand Rapids, ELFI, 1635 Pembroke Dr., S.E. 

616-455-2920 
NC Raleigh, Candor, 4810 Stanford 919-787-2652 
Va Lynchburg, Candor, 309 Buckingham 

703-846-6579 
EXP: Cooksville, Onl., Can., ANBAK SiS., 3208 

Lenworth 416-625-1061 
EXP: Que., Can., Anbak Sis., Box 101, lie Perrot Sud 

514-453-6375 
RELAYS, TIMERS & SENSORS 
Ariz Phoenix, Barnhill Five, 537 E. Osborn 

602-263-1250 
Ariz Scottsdale, Compar Rocky MI., 84 W. Rrst 

602-947-4336 
Cal Menlo Pk., J.S. Heaton, Box 2087 415-369-4671 
Cal Mountain View, Winco SiS., Box 1238 

415-961-8510 
Cal Solana Beach, Crelco, 342 S. Cedros 

714-755-9776 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
Colo Englewood, Compar Rocky, 300 E. Hampden 

303-781-9012 
Fla Oviedo, Conley & Assocs., Box 668 305-365-3233 
Fla Tampa, Conley'& Assocs., Box 18662 

813-822-0161 
III Chicago, Engineered SiS., 4738 N. Harlem 

312-867-8434 
Ind FI. Wayne, Given, Davis & Rich" 3906 W. Taylor 

219-432-5585 
Md Timonium, Heller-Freedman, Box 293 

301-252-4780 
Mass Lexington, J.E. Boeing Co., Box 5 617-862-2500 

Mich Grand Rapids, ELFI SiS., 4131 W. Saxony SE 
616-455-2920 

Mich Royal Oak, ELFI SiS., 26711 Woodward 
313-399-0902 

Minn 51. Paul, R. G. Ragon, 1136 W. Larpenteur 
612-488-0201 

Mo 51. Charles, Buse SiS., 214 N. Second 
314-739-1613 

NJ Teaneck, Electra-Mec, 1258 Teaneck 
201-837-4262 

NM Albuquerque, Barnhill Five, 827 Penn. NE 
505-265-7766 

NM Albuquerque, Compar Rocky, 2125 San Mateo 
NE 505-265,1020 

NY Manhasset, HRC Assocs., 390 Plandome 
516-627-4644 

NY Rochester, Canavan-Scanlon, 50 Telco 
716-442-0720 

NY Syracuse, Canavan-Scanlon, Box 142 
315-463-9161 

NC Bethania, Candor Co. 919-924-1480 
Ohio CinCinnati, Comps., Inc., 11820 Knoll Sprgs. 

513-721-2997 
Ohio Cleveland, Camps., Inc., 7461 N. Linden 

216-842-2737 
Ohio Dayton, P.E. Montplaisir, 5637 Mark-Dale 

513-434-4316 
Pa Ardmore, Heller-Freedman, Box 391 

, 215-649-3679 
T ex Dallas, Blackburn Assocs., Box 20073 

214-351-9991 
WashBelievue, Ruggles Tech., 10717 N.E.-41h 

206-455-2778 
For: Can., Cooksville; Onl., Anbak SiS., 3208 Lenworth 

Dr. 416-625-1061 
For: Can., lie Perrot Sud, Que., Anbak SiS., Box 101 

514-453-6375 
HI-LO MFG. CORP., 1122 W. Newport, Chicago, III., 60657, 

Tel: 312-477-1890; Sis. Mgr: A. Klancnik 
HI-TEK CORP., Elctrns. Div., 2220 S. Anne 51., Santa Ana, 

Calif., 92704, Tel: 714-540-3520, TWX: 910-595-1758; 
Sis. Mgr: R. Williams 

HICKOK ELECT_INSTR •• 10514 Dupont Ave •• Cleveland. 
Ohio. 44108. Tel: 216-541-8060. TWX: 810-421-8286; Ch. 
Bd: R.D. Hickok. Jr ..... ___ ..... _._ ... _ ......... Pgs. 351,497-499 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246 

205-539-1711 
Ariz Tempe, Hyer Assocs., Box 272P8 602-275-7524 
Cal Long Beach, Product Data, 3760 Orange 

, 213-595-1777 
Cal Los Angeles, Hughes IntI., Box 90927 

213-670-1515 
Cal San Diego, Product Data, 10457 Roselle S. ' 

714-453-5700 
Cal Saratoga, Coherent Mktg., 21346 Sarahills 

408-867-2234 
Colo Denver, Hyer, 2335 S. Inca 51. 303-935-4681 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

203-624-7800 
DC Wash., Powell-Pendergraph, 7979 Old 

Georgetown 301-656-4535 
Fla Orlando, Col-ins-Co., Inc., Box 1318l! 

305-423-7615 
Ga Marietta, Col-ins-Co., Inc., 200 Carrington Way 

404-422-8327 
III La Grange, Bard, LaGrange Ind'l. Pk. 

312-354-0660 
Ind Indianapolis, Bard, 4000 Meadows 317-547-3113 
Kans Lenexa, Bard Assocs., 13100 W. 95th SI. 

913-888-2673 
Mass Burlington, J & J Assocs., 12 Cambridge 

617-272-2606 
Mich DetrOit, B. Hocker, 26847 Grand River 

313-531-1403 
Minn Mpls., Bard Assocs., 4640 W. 77th 51. 

, 612-922-8233 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314-849-0080 
NJ E. Orange, Friedman, 110 Halsted 201-673-2500 
NM Albuquerque, Hyer, 6401 Acoma 505-265-5961 
NY Depew, Labtronics, 5800 Transit Rd. 

716-685-4111 
NY Endicott, Labtronics, 205 W. Union 607-748-0509 
NY Garden City, Friedman Assocs., 174 Welherill 

516-746-5199 
NY Jonesville, Labtronics, 3 Eastwood La. 

518-372-6649 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Col-Ins-Co., Box 5597 

919-765-3650 
Ohio Cleveland, B. Hocker, 2262 Westminster 

216-734-4433 
Ohio Dayton, B. Hocker, 1400 Devereux 513-298-8638 
Pa Hatboro, Powell-Pendergraph, 206 Mill 

215-887"1135 
Tex Austin, A. Barnes, Box 9748 512-454-4371 

HEW - HIM 
Tex Houston, A. Bames, 3801 Kirby Bldg. 

713-523-7333 
Tex Richardson, A. Bames, 740 S. Sherman 

, 214-235-4541 
Utah Salt Lake City, Hyer, 2896 S. Main 51. 

801-487-7747 
WashSeattle, Datacom Assocs., 2207 Fairview E. 

. 206-329-2989 
For: Can., Ajax, Onl., Stark Elctrns., 180 Slation 

416-942-2120 
HICKOK INDICATING SYS.INC., 1520 W. Rosecrans Ave., 

Gardena, Cal., 90249, Tel: 213-324-1194, TWX: 
910-346-7021; Sis. Mgr: J.J. Mackey 

HICO (HORIZONS INT'L). E. Fuller at Middlefield. 
Redwood City. Cal. 94063. Tel: 415-469-7900. TWX: 
910-378-5429; Sis. Mgr: C. Lang .......... _ ............. Pg. 1616 
Ala Huntsville, G. Duckett Sis., Box 503 205-837-6026 

'Cal Santa Monica, Davidson Assoc., 2920 Nebraska 
213-829-1731 

Colo Denver, R. Bowen Co., 1440 S. Santa Fe 
303-722-4641 

Conn Milford, Todino Engrg., 132 New Haven 
203-874-6643 

Fla Orlando, G. Duckett SiS., Box·15626 
305-295-7802 

Ga Atlanta, G. Duckell SiS., Box 29067 404-451-3529 
III Chicago, Engineered SiS., 4738 N. Harlem 

312-867-8434 
Kan Overland Pk., Penzner-Mankus, Box 6264 

913-381-0004 
Kan Wichita, Penzner-Mankus, Box 11252 

316-782-3684 
Md Silver Spg., Globe Assoc., 8121 Georgia 

301-587-0060 
MassNeedham Hgts., Todino Engrg., 50 Kearney 

617-444-7925 
Mich Jackson, Norwood Scroggs, 2221 Arbor Hills 

, 517-782-5211 
Minn 51. Paul, Countryman Assoc., 1821 University 

.- 612-645-9151 
NY Rochester, R. Kennedy, 39 Saginaw 

716-271-6322 
NY HydePark, R. Kennedy, Green Tree Dr., N. 

914-229-2269 
NY Great Neck, F. Tylinski Co., 425 Northern Blvd. 

516-466-9070 
NC Greensboro, G. Duckell SiS., Box 22002 

919-273-4617 
Ohio Fairborn, Tech. Assoc., Box 388 513-878-2484 
Ohio Rocky River, Tech. Assoc., 19500 Center Ridge 

216-333-0035 
Pa GlenSide, R.L. Wilkinson, Box 215 215-424-8400 
Tex DallaS, Aymond Co., 4340 N. Central Expwy. 

214-827-8043 
Utah Salt Lake City, RG. Bowen, 1380 W.N. Temple 
, 801-364-4632 
WashSeattle, Seatronics, 5616 4th Ave., S. 

, 206-767-4330 
For:' Can., Montreal, Que., A. Deskin, 1565 Louvain W. 

51.4-384-1420 
For: Can., Toronto, Onl., A. Deskin, 78 Six Point 

416-239-4329 
For: Can., Vancouver, B.C., A. Deskin, 1641 Venables, 

W. 604-253-6396 
HIETT ELCTRNS. CORP., 309 Crescent Dr., Wheeling, III., 

60090 
HIGBIE MF.G. CO., Wagner Rd., Rochester, Mich., 48063, 

Tel: 313-651-5300, TWX: 810-232-1592; V.P. Mktg: 
W.T. Homan, Jr. 

HI,GH ACCURACY PRODS. CORP., 141 Spring SI., 
Claremont, Cal., 91711, Tel: 714-621-3965; Mktg. Mgr: 
C. Lambert 

HIGH SPEED HAMMER CO., INC., 313 Norton 51., 
Rocnesler, N.Y., 14621, Tel: 716-CO-6-6740; Sis. Mgr: 
D.w. Marcellus 

HIGH TEMPERATURE INSTR., 5 Union Hill Rd., W. 
Conshohocken, Pa., 19428, Tel: 215-825-1300, TWX: 
510-660-8416; Sis. Mgr: I.E. Robinson 

HIGH VACUUM EQUIP. CORP., 2 Churchill Rd., Hingham, 
Mass., 02043, Tel: 617-749-9000, TWX: 710-348-6981; 
Sis. Mgr: A.S. Cobb 

HIGH VOLTAGE ENGRG. CORP., S. Bedford 51., 
Burlington, Mass., 01803, Tel: 617-272-1313, TWX: 
710-332-0245 

HIGHTEMP RESINS, INC., 225 Greenwich Ave., Stamford, 
Conn., 06902, Tel: 203-325-4124; Sis. Mgr: H. Isbenjian 

HILL, E. VERNON,INC., Box 14248, San Francisco, Calif., 
94114, Tel: 415-626-6644; Sis. Mgr: A. Bocek 

HILLBURN RELAY' CORP.,' 125 Schmitt Blvd., 
Farmingdale, N.Y., 11735, Tel: 516-249-2020; Sis. Mgr: 
R. Michalski . 

HILTRONICS, 111 S. Liberty Dr., Stony Pt., N.Y., 10980, 
Tel: 914-942-1222; Sis. Mgr: S. Heller 

HIMMELSTEIN, S. & CO., 2500 Estes Ave., Elk Grove 
Village, III., 60007, Tel: '312-439-8181; Sis. Mgr: H.R. 
Stellberg 
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HIP - HOP .MANUFACTURERS &: SALES OFFICES DIRECTORY 

HIPOTRONICS, INC., Brewster; N.Y., 10509, . Tel: 
914-279-8091, TWX: 710-574-2420; Sis. Mgr: K. Reed 

Pgs.490-493,726-728,2415,2955 
Ariz Phoenix, Aztec Enterprises, 15 N. 40th PI. 

602-267-8103 
Cal Calabasas, Repex, Inc., Box 431 213-888-7170 
Cal Min. View, Repex, Inc., Box 807 .415-969-9200 
Colo Littleton, Aztec Entprs., 1449 W. Littleton Blvd. 

303-798-4573 
I Fla Orlando, F. Fausett, 2213 Merritt Park Dr. 

305-424-0701 
Ga Smyrna, F. Fausett, Box 278 404-436-5169 
III Wilmette, Crest Assocs., 505 Fourth 51. 

312-256-5202 
MassCanton, New England Elctrh., 590 Wash. 

617-828-4835 
Mich Livonia, Chandler, 32401 W. Eight Mile 

313-476-5800 
NM Albuquerque, Aztec Entprs., 829 Penn. N. E 

505-255-2440 
NY Sodus, A. De Cew Agency, Inc., Box F 

315-HT-3-3261 
Ohio N. Olmsted, Chandler Assoc., 23203 Lorain 

216-734-4747 
Pa King of Prussia, Letronix, 251 W. DeKalb 

. 215-265-1020 
Tex Houston, Scientific Sis., 6400 Westpark Dr. 

713-781-2711 
Tex Richardson, Scientific Sis., 777 S. Central Expy. 

214-231:6541 
Va Roanoke, F. Fausett, 1533 Bluemont 

404-436-5169 
For: Can., Montreal, Que., Componentics, 6420 

Victoria 514-342-4117 
HIRD BROWN AMERICA, Box 544, Livingston, N.J., 07039, 

Tel: 201-992-3311; Sis. Mgr: A. Marchev 

HISONIC, INC., 249 N. Troost, Olathe, Kans., 66061, Tel: 
913-782-0012; Sis. Mgr: W. Bonebrlght 

Pgs. 1517,2491 
Cal Fullerton, K'Son Co., 3261 N. Harbor Blvd .. 

714-879-2900 
Minn Mpls, K. Tannehill, 4620 W. 77th 51. 

612-920-6077 
NY Syracuse, Savco, Inc., 124 Kinne Rd. 

315-GI-6-4927 
NY Valley Cottage, LRC Assocs., Inc., Box 114 

.914-634-7973 
Pa PaOli, CR Hile, Box 397 215-644-1314 
Tex Dallas, Scott Tech. Sis., Box 30324 

. 214-FL-2-7698' 
,--- Advertisement ---

Hisonic ha$ an established reputation 
of unexcelled competence. in the de-
sigp. and quality manufacture ·of com-
plex filter' network as well as 
specialized inductors and transform-
ers. Our staff is experienced and 
equipped to apply unique modern syn-
thesis' techniques to your require-
ments. Do not accept an answer of 
"impossible"· unless you have con-
sulted Hisonic. 

HJS E"JGRG. CO., P.O. Box 96, Park Ridge, III., 60068, Te,l: 
312-775-6741; Sis. Mgr: F. Moraine 

H.K. METALCRAFT MFG. CO., 35 Industrial Rd., Lodi, N.J., 
07644, Tel: 201-471-7770; Sis. Mgr: S.P. Hull 

HLC MFG. CO.,INC., 700 Davisville Rd., Willow Grove, Pa., 
1909'0, Te~ 215-657-1700; .Sls. Mgr: RW, DeMott , 

HLS, INC., 2576 Lafayette 51., Santa Clara, Cal., 95050, 
Tei: 408-296-7436; Sis. Mgr: P.R. Szasz 

HMW ENTERPRISES, INC., 15 Walnut 51., Steelton, Pa., 
17113, Tel: 717-939-9313; Sis. Mgr: R.A. Reisman 

HOAGLAND INSTR., 65 Chestnut 51., Red Bank, N.J., 
o77eil, Tel: 201-741-7319; Sis. Mgr: wj. Fraser 

HOBART BROS. CO., 600 W. Main 51., Troy, Ohio, 45373, 
Tel: 513-335-7141; Sis. Mgr: W.e. Howell 

HOBBS MFG. CO., 666 Lincoln 51., Worcester, Mass., 
01605, Tel: 617-791-6301; Pres: P.W. Hall 

HOBBY & BROWN ELCTRN., 15 51. Marks Ave" Rockville 
Centre, N.Y., 11570, Tel: 516-678-2272; Sis. Mgr: AK 
Palmer 

HOBSON BROS., INC., 4940W. Lawrence Ave., Chicago, 
111.,60630, Tel: 3.12-AV-3-3600 . 

HOFFMAN ENGRG. CO., Div. Federal Cartridge, 9th & 
Tyler 51., Anoka, Minn., 55303, Tel: 612-421-2240, 
TWX: 910-578-2211; Sis. Mgr: J.H. Grace 

HOFFMAN, P.R. CO. DIV., Howard Aiken Inds., 321 Cherry 
51., Carlisle, Pa., 17013, Tel: 717-243-2011; V.P. Sis: 
JW. Mountz . 

HOLBROOK-MERRILL CO., 1150 Kifer Rd., Sunnyvale, 
Cal., 94086, Tel: 408-736-2300; Pres: L.P. Merrill 

HOLEX,INC.,2751 San Juan Rd., Box 148, Hollister, Cal., 
95023, Tel: 408-637-5851, TWX: 910-590·0457; Sis. 
Mgr: G.R Young 

HoLLINGSWORTH SOLDERLESS TERMINAL, Box 430, 
Phoenixville, Pa., 19460, Tel: 215-933-8947; Sis. Mgr: 
J.C. Ludwick . 

HOLLIS ENGRG., INC., Charron Ave .. Box 742, Nashua, 
N.H., 03060, rei: 603-889-1121, TWX: 710-228-1881; 
Sis. Mgr: C. Papoutsy 

HOLMBERG, INC., 20 Melville Park Rd., Melville, N.Y., 
11746, Tel: 516-249-2500; Sis. Mgr: C.B. Harlan 

HOLMIN, W.A. CORP., 1325 Seventh 51., Rockford, III., 
6.1108,Tel: 815-96l!-o517; Sis. Mgr: W.A. Holmin 

HOLT INSTR. LABS., Box 230, Oconto, Wisc., 54153, Tel: 
414-834-2222; Sis. Mgr: D.J. Stemper 
--- Advertisement '---

Holt Instrument Laboratories, origina' 
tors of the Audio Voltage Standard, 
and Pioneers in precision AC Voltage 
Measurements, manufactures a com
plete line of precise ~C sources and 
NBS-traceable Voltage Measurement 
Instrumentation.. Products include, 
AC Ammeter Calibrators to 100 am
peres, Audio Voltage Standards to 
1000 volts and. 35,000 HZ, Thermill 
Transfer Voltmeters, Audio Current 
Shunts and Precision Thermal Con
verters. 

HOLTZER-CABOT CORP., Tri-Borough Ind'L Pk., No. 
Attleboro, Mass., 02703, Tel: 617-695-1414; V.P-Mktg: 
C.E Walton 

HOLUB INDS., INC., 413 DeKaib Ave., Sycamore, III., 
60178, Tel: 815-895-2161; Sis. Mgr: G.W. Wetzel 

HOLYOKE WIRE & CABLE, Diy. TRW INC., 720 Main 51., 
Holyoke, Mass., Ot040, Tel: 413-533-3961; Sis. Mgr: T. 
Miles 

HOMELITE, Div. Textron Inc., Riverdale Ave., Port Chester, 
N.Y., 10573, Tel: 914-WE-9:3400, TWX: 914-937-4030; 
V.P. Sales & Sis. Mgr: R.S. Kennedy 

HONEYWELL, Aerospace & Def., 2701 4th Ave." 5., 
Minneapolis, Minn., 55408, Tel: 612-332-5200, TWX: 
612-321-1036; V.P. Mktg: R.J. Condon 

HONEYWELL, Apparatus Controls, 2701 4th Ave., So., 
. Mpls., Minn., 55408, Tel: 612-332-5200; Sis. Mgr: SA 

Young 
HONEYWELL INFORMATION SYSTEMS, 65 Walnut 51., 

Wellesley Hills, Mass, 02181, Tel: 617-237~41oo; V.P. 
Mktg: C.J. Lynch 

HONEYWELL,lndl. Div., 1-100 Virginia Dr., Ft Washington, 
Pa., 19034, Tel: 215-643-1300, TWX: 510-661-0328; 
Sis. Mgr: RM. Bullard 

HONEYWELL INFORMATION SYSTEMS, Box 549, Santa 
Barbara. Res· ·Pk., Goleta, Cal .. , 93017, Tel: 
805-968-3541; Sis. Mgr: R.E. Kidd 

HONEYWELL, PhotographiC Prods. Div., Box 1010, 
Uttleton, Colo., 80120, Tel: 303-798-9444; V.P. & Gen'l. 
Mgr: R.L. Pennock 

HONEYWELL, Residential Div., 2701· 4th Ave., 5., Mpls., 
Minn., 55408, Tel: 612-332-5222; V.P. & Gen'l. Mgr: 
S.J. Nelson 

HONEYWELL, Test . .Instrs. Dlv., Box 5227, Denver, 
Colo., 80217, Tel: 303-771-4700; Sis. Mgr: W.T. Usenby 

Pg.590 
Ala Mobile, 3262 Inl'l. Dr. 205-479-8572 
Cal Los Angeles, 6620 Telegraph Rd. 213'724-3500 
Cal San Diego, 1515 Morena Blvd. 715-276-6830 
Cal Sunnyvale, 910 Thompson PI. 408-732-0120 
Colo Englewood, 7825 E. Prentice Ave. 303-771-2340 
Conn Harttord, 885 Wethersfield Ave. 203-525-3163 
Fla Orlando, 1000 Woodcock Rd. 305-841-1570 
Ga Atlanta, 500 Plaster Ave., N.E. 404-875-9561 
III Chicago, 2015175th 51. 312;474-9300 
III Chicago, 7350 N. Lincoln Ave. 312-674-9770 
Md Lutherville, 1306 Bellona Ave. 301-828-0900 
MassBoston, 1230 Soldiers Field Rd. 6H-787-5300 

. Mich Southfield, 17515 W. Nine Mile Rd. 313-352-1900 
Minn Minneapolis, 7400 Metro Blvd. 612-941-5430 
Mo 51. Louis, 2146 Hampton Ave.' 314-647-6100 
NJ Westfield, 574 Springfield Ave. 201-233-9200 
NM Albuquerque, 3301 Carlisle Blvd., N.E. 

. 505-345-1656 
NY Long Island City, 24-30 Skillman Ave. 

NY Rochester, 100 Metro Pk. 
NC Greensboro, 1216 'Perry 51. 
Ohio Cleveland, 1001 E. 55th 51. 
Ohio Dayton, 2314 Stanley Ave. 
Pa Bala Cynwyd, One Decker Sq. 
Pa Pittsburgh, Bee 51. at Greentree Rd. 

212-392-4300 
716-461-1600 
919-292-1556 
216-881-0300 
513~461-4480 
215-835-2500 

. 412-922-4422 
Tex Dallas, 6000 N. Central Expwy. 214-363-5441 
Tex EI Paso, 7350 Gateway, E. 915-591-9447 
Tex Houston, 9440 Westglen Dr. 713-785-3200 
Va McLean, 1766 Old Meadow Rd. 703-893-4660 
WashMe.rcer Island, 9555 S.E. 36th 206-232-5030 
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HONEYWELL, INC., Wabash Comm. Factory, 200 Bond 
St., Wabash, Ind., 48992, Tet 219-563-2161, TWX: 
810-290-2725; SIs. Mgr: W.G. McLailghlin ~_ •• Pg: 2318 
Ala Huntsville, Beacon Elct., 3322 S. Memorial 

~05-881-5031 
Cal Mountain View, REPEX, Inc., Box 807 

415-989-9200 
Cal San Diego, Controls For Ind'I., 8799, Balboa 

714-278-6863 
Colo Denver, E~ Johnson, 10130 W. Asbury 

303-985-4810 
Fla FI. Lauderdale, Beacon Elct., 651 NE 45th 

. 305-564-4298 
Fla Maitland, Beacon Elctrns., Box 1278' 

305-647-3498 
Ga Atlanta, Beacon Elctrns., 2285 Peaclitree 

'. . 404-351-3654 
III Elmhurst, Scott Assocs., 663 Fairview 

312-279.5681 
Ind. FI. Wayne, R. Whitesell, 3426 Taylor 

. 219-432-5591 
Ind IndianapoliS, R. Whitesell, 6691 E. Wash. 

317-359-9283 
Ky Louisville, R. Whitesell, 3620 Lexington 

502-893-7303 
Mass Burlington, Schaal Assocs., Four A SI. 

. 617-862-3578 
Md Landover Hills, Eastern Comps., 6200 Annapolis 

301-322-1412 
Mich Southfield, R. Whitesell, 25100 Evergreen 

313-358-2020 
Mich 51. Joseph, R. Whitesell, Shepard-Benning Bldg. 

616-983-7337 
Minn Mpls., Pilot SiS., 7007 Walker·' 612-925-2464 
NY Fayetteville, M.P.-Andrews, 319 Mott 

315-637-3144 
Ohio Cincinnati, R. Whitesell, 1172 Galbraith 

513-521-2290 
Ohio Cleveland, R. Whitesell, 21139 Lorain 

216-333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298,9546 
Pa Phila., Eastern Comps., 1349 W. Cheltenham' 

215'927-6262 
Pa Pittsburgh, R. Whttesell, 201 Penn Ctr. 

412-242-0100 
Tex Dallas, Blair Engrg., 10034 Monroe St 

214-352-8411 
Tex Hoaston, Blair Engrg., 6420 Hillcroll 713-772-0677 

HOPE ELCTRNS., Box 773, Clillon, N.J., 07013, Tel: 
. 201-777-3522; Sis Mgr: R. Mossige 

HOPKINS ENGRG., 12900 Foothill Blvd., San Femando, 
Cal;, 91342, Tel: 213-361-8691, TWX: 9111-496-1531; 
Mktg. Mgr: D.A. Knox ._ ............... , ......... __ .......... ;Pg. 1519 
Ariz Scottsdale, Runyon Co., 6825 E. Thomas 

602-947-5711 
Cal Menlo Pk., Frauman Assocs., 101 Q Doyle 

415-322-8461 
Colo Denver, Camel Elctrns, 5303 E. Evans Ave. 

. 303-757-6191 
Conn Glastonbury, CK Barton Assoc., Inc., 343 New 

London Tpke:. 203-633-9417 
Iowa' Cedar Rapids, Engrg. Svcs. Co., 1026 3rd Ave., 

S.E. . 319-366-1591 
Kans Prairie Village, Engrg. Svcs. Co., 7924A State 

Line 913-649-4000 
Md Baltimore, Kaufholz Assoc .. Box 6.232 

301-488-6561 
MassAuburndale, C.K .. Barton Assoc., Inc., Box 51 ' 

617-332-2021 
Mich Jackson, Norwood Scroggs Co., 22221 Arbor Hills 

Rd. 517-782-5211 
Minn 51. Paul, H. Cullen & Assoc., 1595 Selby Ave. 

612-646-7371 
Mo 51. Louis, Engrg. Svcs. Co., 6717 Vemon Ave .. 

3t4-726-2233 
NJ Englewood, Andrews & Andrews, Inc., 44 N. Dean 

51. 201-569-8800 
. NY Huntington, Andrews Andrews, Inc., 425 New 

York Ave. 516-692-8686 
NY Syracuse, H. R. Murray, Inc., Dewitt Box 1.1 

315-446-5555 
NC Bethania, Candor Co., Bethania 919-924-1480 
NC Raleigh, Candor Co., 4810 Stanford 51. 

. , 919-828-5716 
Ohio Dayton, R.P.Calhoun & Assoc., 40 Southmoor 

. Cir. 513-299-4144 
. Pi! Newlon Sq., Kaufholz Assoc., Box 273 

215-356-5000 
Tenn Bristol, Candor Co., Box 3204 703-869-7632 
Tex Dallas, Stevens SiS., 9990 Monroe Dr.' 

. 214-350-2476 
Va Lynchburg, Candor Co., 309 Buckingham Dr. 

703-846-6579 
WashSeattle, Blum & Assoc., 2300 N.w. 97th 51. 

206-782-1600 

eem/1971 
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HOREX ELCTRNS., INC., 1729 21st St., Santa Monica, 
Calif., 90404, Tel: 213-451-0211; Engr. Mgr: G.E. 
Nicholasen 

HORLICK, WILLIAM I. CO., INC., 266 Summer St., Boston, 
Mass., 02210, Tel: 617-426-2480; Sis. Mgr: A.C. 
Horlick .. 

HOTPACK CORP., 5148 Cottman Ave., Phila., Pa., 19135, 
Tel: 215-333-1700, TWX: 710-670-1694 D.M.Bergen 

HOUGHTON, E.F. & CO., 303 W. Lehigh Ave., 
Philadelphia, Pa., 19133, Tel: 215-RE-9-71 00; V.P: Sis: 
C.A. Schmitt 

HOUSTON INSTR., Dlv. Bausch & Lomb, 4950 Terminal 
Ave., Bellaire, Tex., n401, Tel: 713-667-7403, TWX: 
910-881·5782; Sis. Mgr: LC. Bower .................... Pg. 591 
Ala Huntsville, J. Highsmith, 3322 S. Memorial 

205-881-3294 
Ala Huntsville, Reynolds, 904 Bobwallace 

205-536-1941 
Ariz Tempe, Tri-City Electrns., Box 26757 

602-969-5877 
Ariz Phoenix, Aztec Entprs., 15 N. 40th PI. 

. 602-267-8103 
Cal Long Bch., Product Data, 3760 Orange 

213-595-1777 
Cal San Diego, Product Data, 8799 Balboa 

714-279-2342 
Cal San Mateo, Dayton Assoes, Box 1461 . 

415-347-9419 
Colo lakeWOOd,· Davis Assoes., 820 S. Kline 

303-986-3377 
Colo Littleton, Aztec Entprs., 1449 W. Littleton 

303-798-4573 
Fla Ft. Lauderdale, Reynolds, 161 S.W. 75th Ave. 

305-581-6611 
Fla Melboume, Reynolds, 822 E. Strawbridge Ave. 

305-727-3205 
Fla Orlando, J. Highsmith, 2543 Industrial 

305-293-5202 
Fla Orlando, Reynolds, Box 8877 305-843-6440 
Ga Atlanta, Reynolds, 175 W. Wieuca Rd., N.E. 

404.252-5360 
Haw Honolulu, Aloha Assocs., 1225 Liluokalani 

808-922-3819 
III LaGrange, Bard, LaGrange Ind'l. Pk. 

312-354-0660 
Ind Indianapolis, Bard, 4000 Meadows Dr. 

317-547-3113 
i'c1ll::i L~IIt;txi:i. ccm..l A::i::iu\.:::i., i 31Uu VoJ. 95lh 

913-888-2673 
Mass Framingham, J. Lancaster, 147 Concord 

617.-873-8893 
Mich Detroit, Ridgway East, 25210 Five Mile Rd. 

, 313-538-3940 
Minn Mpls., Bard Assoes., 4640 W. 77th 612-922-8233 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314-849-0080 
NJ Mountainside, J.J. Wild, Box 1217 201-654-3272 
NJ Englewood, Sci. Devices-E., 95 Cedar La. 

201-871-3916 
NM Albuquerque, Aztec Entprs., 829 Penn., N.E. 

505-255-2440 
NY Fayetteville, Doolittle Elctrn., 100 Valerie Dr. 

315-637-3222 
NY Hastings on Hudson. J.J. Wild, Box 266 

914-963-3803 
NY Jericho, J.J. Wild, 400 Jericho Tpke. 

516-921-7100· 
NY Rochester, Genesee Computer, 20 University 

. 716-232-7050 
NC Charlotte, J.L. Highsmith, 3733 Monroe . 

704-333-7743 
NC Greensboro, Reynolds, 412 2. Markei si. 

919-275-3725 
Ohio Loveland, Ridgway East, Box 68 513-683-4350 
Ohio Fairview Pk., Ridgway East, 20881, Lorain 

216-333-1300 
Okla Tulsa: Data Engrg .. 4580 E. 50th SI. 

918-622-3753 
Pa Bessemer, Ridgway East, Box 626 412-667-8573 
Pa King of Prussia, S & S Assoes., Boro Line 

215-265-3450 
Pa Southampton, J.J. Wild, 8..0 Second SI. . 

.. 215-357-6645 -
Tex Houston, Data Engrg., 21'20 S. POs.! Oak 

713-622-2820 
Tex Richardson, Data Engrg., 777 S. Central 

. 214-231-4846 
Tex San Antonio, Data Engrg., 4438 Centerview 

512-732-7176 
Va . Annadale, Nine Assocs., Box 328 703-256-9105 
Va Richmond, J. Highsmith, 2604-0, Buford 

. 703-272-5888 
WashSaattle, A.S. Drake, 6133 Maynard S. 

206-763-2755 
Wisc Hales Cor., Arthur Engrg., 10720 W. Scharles 

. 414-425-5919 

For: Can., Ottawa, Ont., Datagraphics, 1505 Laperriere 
613-722-3489 

HOUSTON MAGNETICS CORP., 6214 Royalton si., 
Houston, Tex, 77036, Tel: 713-666-3201; Sis. Mgr: J. 
Alleran 

HOUSTON SCIENTIFIC INDS., INC., 4202 Directors Row, 
Houston, Tex, 77018, Tel: 713-681-6631; V.P: W.J. 
Onderdonk 

HOWARD IN OS., Div. MSL Inds., Inc., 2420 18th St., 
RaCine, . Wise., 53403, Tel: 414-632·2731, TWX: 
910·271-2387; Sis. Mgr: C.W. Curtis .•.• , ••......... Pg. 1617 
Cal EnCino, Howard Inds., 18075 Ventura Blvd. . 

213-881-4842 
Cal San Jose, Howard Inds., 164 N. Bascom Ave. 

408-275-9616 
Conn Torrington, Howard Inds., 70 Main St. 

203-482-3193 
Fla Ft. Lauderdale. Dewey Sis. Co., 320 SW. 75th 

T err. 305-587-9454 
III Chicago, Howard Inds. 312-437-5815 
Minn Minneapolis, Howard Inds., 5805 Excelsior Blvd. 

. 612-920-5890 
Mo Festus, Howard Inds., Box 232 314-937-3606 
NJ Red Bank. Tech. Sis. Co., 157 Broad SI. 

201-741-3356 
Ohio Dayton, Howard Inds., 6010 Far Hills Ave. 

513-434-9822 
Ohio Toledo, Howard Inds., 3030 N. Reynolds Rd. 

419-536-0293 
Tax Houston, Howard Inds., 3400 Montrose Ave. 

713-523-6345 
HOWE RICHARDSON SCALE CO., 680 Van Houten Ave., 

Clifton, N.J., 07015, Tel: 201-GR-I-3400; Sis. Mgr: J. 
Giner 

HOWELL INSTRS., INC., 3479 W. Vickery Blvd., Ft. Worth, 
Tex., 76107, Tel: 817-ED-6-7411; V.P. Sis: L.H. Becker 

HOYT ELEC. INSTR. WORKS, Burton·Rogers Co., Sis. 
Dlv., 556 Trapelo Rd., Belmont, Mass., 02179,' Tel: 
617-489-1520; Sis. Mgr: W. Burton .......... Pgs. 494,495 
Cal Hollywood, Duncan Eng., 1800 N. Highland 

213-462-5880 
Colo Denver, J. Dolliver, 1441 Humboldt St. 

303-FR-7-4740 
Fla SI. Petersburg, W.P. Lanagan, 126 30th Ave., N. 

813-862-6133 
III Chicago, A. Krue~er, ~844 W. Irving Pk. 

312-AV-2-8444 
Ind FI. Wayne, Val-Skol, 2005 Franklin 219-742-9122 
Ind Indianapolis, Val-Skol Sis., 3556 Luewan 

317-926-5063 
MassBelmont, Burton-Rogers, 556 Trapelo 

617-489-1520 
Mass SCituate, G.E. Morton,. 161 Summer 617-545-0155 
Minn Mpls, R. Siedare, 4724 42nd Ave., N. 

612-533-2294 
Mo Kansas .City, K-M Sis., 17th & Main St. 

816-GR-I-1355 
NJ Pennsauken, Left SiS., 5900 Westfield 

609-663-4025 
NJ W. Caldwell, Peterson-Rudnick, Box 822 . 

, 201-CA-6-4363 
NY Bronx, Peterson-Rudnick, 120 Debs 212-671-1923 
NY Syracuse, Caden' Reps., 3650 James St. 

315-437-2921 
Ohio CinCinnati, Val-Skol SiS., 10515 Margate 

. 513-563-6790 
Ohio Cleveland Hgts., Val-Skol, 12417 Cedar Rd. 

216-462-2822 
Ohio Columbus, Val-Skol SiS., Box 13088 

614-291-4123 
Pa Delmont, T. Laslo, 411 Manor Rd. 412-468-5045 
Tex Dallas, Stevens Sls.,9990 Monroe 214'350-2476 
WashBelievilie. E. Bowden, 12927 NE 26th PI. 

206-VA-2-5608 
HRB-SINGER, INC., Science Park, Box 60, State College, 

Pa., 16801, Tel: 814-238-4311, TWX: 510-691-2610; 
Mktg, Adm. Asst. LB. Raymond 

HUDSON LAMP CO., 528·Elm St., Kearney, N.J., 07032, 
Tel: 201-897·1850 .................................................. Pg. 1472 
Ariz Tuscon, D,V. Hamilton Co.: Box 50526 

602-624-2391 
Cal' Los Altos, W. Posey, 175 S. SaQ Antonio 

415-948-8881 
Cal Santa Monica: Rep. Assocs., 1710 Santa Monica 

. . Blvd. . 213-451-8901 
III Palaline, R.L. Hanna Co., Box 202 312-358-3940 
Mich St. Joseph, R.O. Whitesell, Shepard & 

Bennings-Bldg. 616-983-7837 
Ind Angola, Southern SiS., 105 Lakeshore 

219-665-3961 
Ky Louisville, Southern, 212 Republic Bldg. 

502-583-6902 
MassNeedham, Coakley, Boyd &' Abbott Co., Box 248 

. 617-444-5470 

HOR - HUG 
Mich DetrOit, R.O. Whitesell & Assoc., 25100 Evergreen 

313-358-2020 
Minn Mpls., J. Lee, 4241 Toledo Ave. S. 612-920-1525 
Mo Clayton, LA. Harry, 7603 Forsyth 314-872-3183 
Mil Grandview, LR. Harry, Box 288 816-763-3634 
NY Liverpool. Aero SiS., 600 Oswego St. 

315-457-6378 
Ohio Chargi;, Falls, E.H. Alexander, Box 68 

. 216-247-4133 
Ohio Cincinnati, Luebbe SiS., 2649 Erie Ave. 

513-871-4211 
'Pa GlenSide, Shelmar Elctrns, Corp., Box 254 

215-885-0800 
Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. Bldg. 

412-242-0100 
Tenn Madison, Dixie Elctrn. Assoc .. Box 200 

615-895-5666 
Tex Dallas, J. Yount & Co., Box 17270 214-EX-I-4125 
WashSeattle, Blum Assocs., 2300 N.W. 97th SI. 

206-SU-2-1600 
Wisc Milwaukee, F. Du BOiS, 2364 N. 117th 

414-774-3100 
HUDSON WIRE CO, 62 Water St, Ossining, N Y, 10562, 

Tel: 914-941-8500; Sis. Mgr: R.W. Cashman 
HUGHES AIRCRAFT CO, Aerospace Grp., Centinela Ave 

& Teale St, Culver City, Cal., 90230, Tel: 
213-391-0711, TWX: 213-871-5210 

HUGHES AIRCRAFT CO., CONNECTING DEVICES, Box 
H, Newport Beach, Cal., 92663, Tel: 714-548-0671, TWX: 
714-642·1353; Mktg. Mgr: E.V_ Valehraeh ...... Pg. 2633 
Ariz Tucson, Hughes Aircraft, Box 11036 

602-294-5211 
Cal Newport Bch., W. E. S. T., Inc., 3825 Birch 

714-540-9040 
Cal San Jose, Hughes Aircraft, 100 N. Winchester 

. 408-241-2407 
Conn Meriden, Eagle Assocs., Box 921 203-237-5527 
Fla Orlando, Dost Assocs., Box 17057 305-831-1118 
Fla Winter Pk., Grady Duckett SiS., Box 59 

. 305-424-3466 
Ga Atlanta, Grady Duckett SiS., Box 29067 

404-451-3529 
III Deerfield, W. Krueger Assocs., 1150 North 

312-945-3720 
Iowa Cedar Rapids, Palatine Engrg. SiS., 1032 33rd St., 

NE 319-365-8071 
Kans Andover, Palatine Engrg. Sis., 1722 N. Terry 

215-ee2-751~ 

Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 
913-262-5643 

Md Towson, Kraft Elctrns. SiS., 510 Woodbine 
301 :828-5828 

Mass Needham, Eagle Assoes., Box 274 617-444-3446 
Mich Southfield, Luebbe SiS., 20905 Greenfield 

313-357-0335 
Minn Mpls., R.J. Siedare Assocs., 4724 42nd Ave., N. 

609-429-4938 
Mo St. Louis, 'Palatine Engrg., 8622 St. Charles Rock 

314-426-7055 
NJ Haddonfield, T. Mills Co., 13 B Tanner 

609-429-1005 
NJ Riverdale, Adamo Sis" Box 29 201-839-4463 
NY Syracuse, Flaring & Murray, Inc., DeWitt Box'11 

. 315-446-5555 
NC Greensboro: Grady Duckett SiS., Box 22002 

919-273-4617 
Ohio Cincinnati, Luebbe SiS .. , 2649 Erie 513-871-4211 

.Ohio Cleveland, Luebbe Sis., 21330 Center Ridge 
216-734-4242 

Ohio Dayton, Box 224 513 294-0426 
Tex Irving, Space Elctrns., Box 705, Irving Bank 

Towers 214-631-0905 
EXP: Los Angeles, Cal., Hughes Int'l, Box 92927 

213-670-15'15 
HUGHES AIRCRAFT CO., Electron Dynamics Div., 3100 

W. Lomita Blvd., Torrance, Cal., 90509, Tel: 
213-534-2121, TWX: 910-347-6238; Mktg. Mgr: J.H. 
Johnson 

HUGHES AIRCRAFT COo, Frequency Control Devices, 
500 Superior Ave., Dept. E·l, Newport Beh., Cal., 92663, 
Tel: 714-548'0671, TWX: 910-596-1374; Sis. Mgr: F.H. 
Weisel, Jr. .. .... : ............................................. Pgs. 496,1403 
Ala Birmingham, F.C. Nickerson, 1148 Cheyenne Blvd. 

. 265-853-2852 
Ariz Scottsdale, O'Hara Engrg. Assoc., 8650 Joshua 

Tree La. . 602-947-4666 
Cal Mt. View, Quadrep, Inc., 949 Stierlin Rd. 

, 415-964-3532 
Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 

. 303-798-8439 
Conn No. Haven, Kitchen &'Kutchin, 17 Waltham SI. 

617-862-8230 
Fla Tampa, F. Nickerson, 45.13 S. Cameron Ave. 

813-833-4321 
Ga Decatur, F;C. Nickerson Co., 1240 Clairmont Ave. 

404-377-1575 
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HUG - HYB 
III Rolling Meadows, Sumer, Inc., 5105 Tollview Rd. 

312-392-7370 
Ind Flo Wayne, Sumer, Inc., 2211 S. Calhoun SI. 

219-744-4331 
Kilns Overland Pk., Tech. Reps., Inc., 9009 W. 95th SI. 

913-381-5852 
Md Baltimore, Laurel Assocs., 6508 Pimlico Rd. 

301-484-1567 
. Mass Lexington, Kitchen & Kutchin, 17 Waltham SI. 

617-862-8230 
Mich Orchard Lake, R.G. Sidnell, 6051 Pinecroft Dr. 

313-851-3518 
Minn Mpls., Sumer, Inc., 4660 W. 77th SI. 

612-920-8414 
Mo Hazelwood, Tech. Reps., Inc., 8618 Latty Ave. 

314-524-6900 
NJ Moorestown, Wire-Conn., 732 H.unter La. 

609-234-0569 
NM Albuquerque, Data Handling Co., 209 San Pablo, 

S.E. 505-268-4364 
NY Great Neck, Cooper-Simon & Co., 38 MiCidle 

Neck Rd. 516-487-1142 
NY No. Syracuse, Advanced Comps., Box 248 

315-699-2671 
NC Charlotte, F.C. Nickerson, 5817 Haddington Dr. 

704-537-2855 
Ohio Dayton, R.G. Sidnell, 3300 S. Dixie Dr. . 

513-293-1194 
Ohio Mentor, R.G. Sidnell, 4 Meadowlawn Dr. #9 

216-942-3304 
Ore Portland, J.V. Belusko, 2355 N.W. Quimby SI. 

503-222-4279 
Tex Irving, Space Elctms., Inc., Irving Bank Tower 

214-631-0905 
Tex Houston, Space Elctrns. 713-667-5903 

HUGHES AIRCRAFT CO, Ground Sys. Grp., 1901 Malvern 
St, Fullerton, Cal., 92634, Tel: 714-8~1-3232, TWX: 
910-592-1246 . 

HUGHES AIRCRAFT CO., Hybrid Microelectronic 
Circuits, 500 Superior AYe., Newport Bch., Cal., 92663, 
Tel: 714·548·0671, TWX: 910-596-1374; Sis. Mgr: D. 
Mortensen .............................................................. Pg. 1403 
HUGHES AIRCRAFT CO., Ind'l. Prods. Div., 2020 

Oceanside Blvd., OceanSide, Cal., 92054, Tel: 
714·757·1200, TWX: 910-322-1380; Div. Mktg. Mgr: 
R.w. Curry 

HUGHES AIRCRAFT CO., Ind'l. Prods. Div. Display Sys., 
2020 Oceanside Blvd., OceanSide, Calif., 92054, Tel: 
714-757-1200, TWX: 910-322-1380; Mgr: G.D. Wrench 

HUGHES AIRCRAFT CO., Ind'l: Prods. Diy. FACT Sys., 
Box 92904, Los Angeles, Cal., 90009, Tel: 213-67Il-9040, 
TWX: 213-871-5210; SIs. Mgr: J.E. Bear ............ Pg. 496 

Ala Huntsville, W.K. Rosinski, 1112 Monte Sano Blvd., 
S.E. 205-534-8827 

Conn Southport, Hughes Aircraft Co., 134 Old Post Rd. 
203-255-3523 

Tex Dallas, Bradenco, 2646 Andjon Rd. 214-358-3278 
WashSeattle, H. Levinson Co., 1211 E. Denny Way 

206-323-5100 
HUGHES AIRCRAFT CO., Ind'l. Prods. Div.llnd'l. Auto, 

2020 Oceanside Blvd., OceanSide, Cal., 92054, Tel: 
714-757-1200, TWX: 910-322-1380 . 

HUGHES AIRCRAFT CO., Mos DiY., 500 Superior AYe., 
Newport Beach, Cal, 92663, Tel: 714-548-D671, TWX: 
910-596-1374; Mktg. Mgr: F.L Krch ...... Pgs. 1540,1541 
Ala Birmingham, F. Nickerson, 1148 Cheyenne 

. 205-653-2852 
Cal San Jose, G. Bryant, 1492 Portobelo 

408-264-3200 
Cal Torrance, Mitronics Ind., 18039 Crenshaw 

, 213-323-7934 
Colo Littleton, Simpson, 2552' Ridge Rd. 303-798-8439 
Conn No. Haven, Forsberg SiS., 22 Broadway 

203-239-5111 
Fla Tampa, F. Nickerson, 4513 Cameron 

.' Blt3-633-4321 
Ga Decatur, F: Nickerson, 1244 Clairmont' 

404-377-1575 
III Rolling Meadows, Sumer, 5105 Tollview 

. 312-392-7370 
Ind FI. Wayne, Sum'er, Inc., 2211 S. Calhoun 

219-744-;4331 
Kans Overland Pk., TeCh. Reps., 9009 W. 9th 

. 913-381-5852 
Md Laurel, V.P.I., 13001 Mistletoe 301-792-7631 
Mass Brockton, Forsberg SiS., 646 Summer SI. 

617-522-6300 
Mich Orchard Lake, R. Sidnell, 6051 Pinecroft 

313-851-3518 
Minn Mpls., Sumer, Inc., 7710 Computer 612-920-6414 
Mo Hazelwood, Tech. Reps., 8618 Latty , 

. 304-524-6900 
NJ Dover, V.P.I., 162'Highview Terr. 201-366-7518 

MANUFACTURERS & SALES OFFICES DIRECTORY 

.NY Great Neck, V.P.I., 300 Northern Blvd. 
516-482-8387 

NY Uverpool, Omni Ind., 600 Oswego 315-457-6378 
NC Charlotte, F. Nickerson, 581.7 Haddington 

704-537-2855 
Ohio Mentor, R. Sidnell, 7191 Dogwood . 216-942-3304 
Ohio Dayton, R.G. Sidnell, 3300 S. Dixie 513-293-1194 
Ore Portland, J. Belusko, 2355 N.W. Quimby 

503-222-4279 
Pa Montgomeryville, V.P.I., Box 452 215-474-3200 
Tex Bellaire, Space Elctrns., Box 1186 713-667-5903 
Tex, Irving, Space Elct., Irving Bank Tower 

214-631-0905 
--- Advertisement ---

The MOS Division of Hughes designs 
and builds standard and custom MOS 
products. 
DtoA converters, discrete MOSFET 
transistors, Multiplexers, Dynamic 
Shift Registers up to 1024 bits and fre
quencies to 20 Mhz. Static Shift Regis
ters, Read Only Memories ROM up to 
10Mhz rates, RAM Memories, Dis
play drivers, Frequency Dividers, 
Counters, TV Synch Circuits, Differ
ential Digital Analyzers, Standard 
logic elements - P channel, CMOS, 5V 
CMOS and 1.5V CMOS. 
For custom and standard MOS MSI 
and LSI call Hughes. 

HUGHES AIRCRAFT CO, Research Labs., 3011 Malibu 
Canyon Rd., Malibu, Cal., 90265, Tel: 213-456-6411, 
TWX: 910-343-6910 

HUGHES AIRCRAFT CO., Storage Tubes Ind'l. Prods. Div., 
2020 Oceanside Blvd., Oceanside, Calif., 92054, Tel: 
714-757-1200, TWX: 910-322-1380; Sis. Mgr: R.W. 
Curry 

HUGHES AIRCRAFT CO, Vacuum 'Tube Prods. 
DivlVacuum Equip., 2020 OCeanside Blvd., Qceanside, 
Calif, 92054, Tel: 714-757-1200, TV'<?(: 910-322-1380; 
Sis. Mgr: W. VanDerUnden 

HUGHES AIRCRAFT CO., Vacuum Tube Prods. 
Div/Welding Equip., 2020 Oceanside Blvd" OceanSide, 
Calif., 92054, Tel: 714-757-1200, TWX: 910-322-1380; 
Sis. Mgr: C.A. Rollins 

HUGHES-TREITLER MFG. CORP., 300 Endo Blvd., 
Garden City, N.Y .. 11530, Tel: 516-ED-3-8660; Sis. 
Mgr: M. Finkelstein 

HUGHEY & PHILLIPS, INC., 3050 N. CaliforniaSl., 
Burbank, Cal.,. 91505, Tel: 213-649-1104, TWX: 
910-498-2252; Sis. Mgr: C.E. Stephens 

HUGLE INDS., 625 N. Pastoria: Sunnyvale, Cal., 94086, 
Tel: 408-738-1700; Sis. Mgr: J. Victor 

HULL CORP., Davisville Rd., Hatboro, Pa., 19040, Tel: 
215-672-7800, TWX: 510-665-6822; V.P-Sls: J.L.Hull 

HUMBLE OIL & REFINING CO., Box 2180, Houston, Tex., 
77001, Tel: 713-CA-I-3636, TWX: 715-571-1160; V.P. 
Sis: L.G. Rawl 

HUMPHREY; INC., 2805 Canon SI., San Diego; Calif., 
92106, Tel: 714-223-1654, TWX: 910-335-1266; Sis. 
Mgr: H.H. Kries, Jr. 
--- Advertisement ---

Humphrey, Inc. designs and manufac
tures electro-mechanical and inertial 
reference instruments, including gyro
scopes (free, rate, directional, verti
cal); alI-elctric attitude and directional 
gyros and repeaters for general avia
tion and avionics OEMs; bore hole 
survey systems for offshore and inland 
drilling; angular and rectilinear dis
placement transducers; accelerome

. ters and acceleration switches; planar 
ac\!elerometerS (Accelograph); pen
dulums; inertial reference systems for 
automotive, aircraft; and oceano
graphic performance testing. Proven 
and qualified as required for military 
and' industrial applications. 

HUNT, PHILIP A. CHEMICAL CORP., Palisades Pk., N.J., 
07650, Tel: 201-944-4000, TWX: 710-991-9783; Sis. 
Mgr: K.w. Lutz 

HUNTER SPRING, Div. of Ametek, Inc., One Spring Ave., 
Hatfield, Pa., 19440, Tel: 215-622-2971, TWX: 
510-661-4888; Sis. Mgr: J.V. Bishop 

HUNTER-STANLEY ELCTRNS., INC., 208 Russell SI., 
Nashville, Tenn., 37213, Tel: 615-254-6532; Sis. Mgr: 
W.O. Stanley . 

HUNTER TOOLS, 9674 Telstar Ave., EI Monte, Calif, 
91731, Tel: 213-686-0411, TWX: 910-587-1565 Wm. 
Schick 

HUNTINGTON ALLOY PRODUCTS DIV., International 
NiCkel Co., Guyan River Rd., Huntington, W. Va., 25720, 
Tel: 304-696-3402; Adv. Coordinator: 

HURST MFG. CORP., Box 326, Princeton, Ind., 47570, 
Tel: 812-38~2564, TWX: 810-350-2341; V.P. SIs: W.W. 
Taylor .......................................................... Pga. 1608-1615 
Ariz .. Phoenix, Dorton Entprs., 364 E. Virginia Ave. 

.' 602-263-0414 
Cal Inglewood, V & LAssoc., 3412 W. Century Blvd. 

213-671-7688 
Cal San. Carlos, D. H, Ross Co., 1095 Industrial Rd. 

415-591-4411 
Colo Broomfield, Arrowhead SiS., RR.l, Box 335 

. 303-222-6462 
Conn Canaan, Hathaway Elctrns., Box 797 

, 203-824-7215 
Fla Miami Bch., Geartner Assocs., 1125 71 st SI. 

305-861-3661 
Fla Orlando, Geartner Assocs., 1221 Lee Rd: 

305-299-1 000 
Ga Atlanta, ·Cartwright & Bean, Inc., 3223·Cain's Hill 

PI., N.W. 404-237-2273 
III LaGrange, Bierhaus SiS., Inc., 1013 E. 31 st SI. 

312-354-5100 
La Metairie, Cartwright & Bean, Inc., 7010 Magnolia 

CI. . 504-687-5225 
Md Glen Arm, Billis Sis. Co., Box 94H-40 

301-592-7047 
MassArlington, Hathaway Elclrns., 711 Mystic SI. 

617-646-1380 
Mich Grand Rapids, R Van Riper SiS., 1842 Newton, 

S.E. 616-452-0464 
Minn Mpls., M. Foster Co., 229 S. Cedar Lake Rd. 

305-299-1000 
NJ Cherry Hill, Billis Sis. Co., 14 Galway La. 

609-428-3650 
NY Elmont, F.E. Schmitt Co., Inc., 311 Meacham SI. 

516-437-8150 
NY Rochester, W.H. Zimmerman, 3100 Monroe Ave. 

716-586-4450 
NY Syracuse, W.H. Zimmerman, 112 DeWitt SI. 

315-474-4889 
NC . Charlotte, Cartwright & Bean, Inc., 625 Harwyn 

Dr. 704-537-7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast Dr. 

919-832-7128 
Ohio' Chagrin Falls, J.Kilroy Corp., 539 E. Washington 

SI. . 216-247-8997 
Pa Pittsburgh, G.S. Root Co., 809 Wainwright Dr. 

412-561-4125 
Tenn Memphis, Cartwright & Bean, Inc., 560 S. Cooper 

901-276-4442 
Tex Dallas, J.B. Guenther, Inc., 5121 McKinney Ave. 

214-528-6286 
Tex Houston, J.B. Guenther, Inc., Box 55525. 

713-468-0232 
WashSeattle, F.H. Haight Co., 3212 Eastlake Ave. 

. 206-322-1818 
Wisc Wauwatosa, Larson Assocs., 10855 W. Potter Rd. 

414-258-0529 
. For: Can., Scarborough, 0nl., Lake Engrg., Ltd., 123 

Manville Rd. • 416-751-5980 
HUTSON INDS., Box 34235, Dallas, Tex., 75234" Tel: 

214-241-3511, TWX: 910-860-5537; Sis. Mgr: P.E, 
Wible • 

HY-CAL ENGRG., 12105 E Los Nietos Rd., Santa Fe 
Springs, Cal., 90670, Tel: 213-698-7785; Mktg. Mgr: 
A.E. Bowman 

--- Advertisement 

PRODUCTS INCLUDE: Thermal 
Systems; SENSIMETER Indicators, 
digital & analog; Thermocouple Refer
ence Temperature Systems & Single 
Reference Units; Resistance Tempera
ture Sensors & rl'lated electronics, i.e. 
signal conditioners, bridges, readout, 
etc.; Thermocouples & accessories; 
Calorimeters; Radiometers;. Pyrheli
ometers; Test Facilities; Calibration 
Facilities; Applied Research & Engi
neering. 

HYCOMP INC., Box 250, Maynard, Mass., 01754, Tel: 
617-897-4578; Sis. Mgr: N.S, Palazzini 

HYBRID SYS.CORP., 95 Terrace Hall AYe., Butlington, 
Maas., 01803, Tet 617·272-1522, TWX: 710-332-7584; 
Sis: Mgr: C.M. Kramer ........... ~ ......... Pgs. 352,353,1284 
Ariz Phoenix, R. Mays, 4014 N . .7th SI. 602-279-5243 
Cal Encino, Cardinal, 16024 Ventura Blvd. 

213-788-4540 
Cal San Jose, RDP, 100 N. Wincester Blvd. 

408-248-0120 
Fla Clearwater, Brennan, 211 S. Ewing 813-446-5006 
Mass Attleboro, Engrg. Sis. New England 617-222-4078 
Kans Overland Pk., Penzer-Mankus, 5600 W. 95th SI. 

913-381-0004 
Mass Burlington, Hybrid Sys., 95 Terrace Hall Ave. 

617-272-1522 
Minn Mpls, Dalec, 821 Second Ave. 612-377-8383 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Mo Hazelwood, Penzer-Mankus, 400 Brooks La. 
314-731-4334 

NJ Haddonfield, Thomas, 138 Haddon Ave. 
609-854-3011 

NM Albuquerque, R.A·. Mays, 8016 Zuni 505-265-7989 
NY DeWitt, DB Assocs., 3307 Erie Blvd., E. 

315-446-0220 
NY Tuckahoe, HAF Spectrum, 65 Circuit 

. 914-793-1660 
Tex Richardson, Box 1021 214-235-3043 
Va Arlington, Gans-Fryling Co., 2030 16th 51. 

703-527-3262 
EXP: N.Y., N.Y., Multiparts Corp., 52 Wall 51. 

212-944-4370 
HYDE PARK ELCTRNS., INC., Box 44, Dayton View Sta., 

Dayton, Ohio, 45406, Tel: 513-885-2345; Sis. Mgr: 
W.R. Winger 

HYDOR THERME CORP., 7219 Airport Hwy., 
Pennsauken, N.J., 08109, Tel: 609-663-8600; Sis. Mgr: 
W.O. Delaney 

HYDRO-AIRE DIV., Crane Co., 3000 Winona Ave., 
Burbank, Calif., 91503, Tel: 213-842-6121, TWX: 
213-846-5585; Dir. Sis: N.E. Hauft 

HYDRO MOLDING CO., INC.,·Plattsburgh, N.Y., 12901, 
Tel: 518-561-5320; Sis. Mgr: S. Levites 

HYGRODYNAMICS, INC., Depl. 0-24, 949 Selim Rd., 
Silver Spring, Md., 20910, Tel: 301-588-6156, TWX: 
301-439-4909; Mktg. Mgr: J. Whitehill 
--- Advertisement ---

HYGRODYNAMICS' humidity 
measurement and control instrumen
tation includes: HUMIST A T, a hu
midity controller for air conditioning 
and other humidity control applica
tions. HYGRO-CHAMP and SA
'BER-CHAMP, moisture-in-paper test 
equipment; electronic humidity SEA
SORS, TRANSMITIERS, CON
TROLLERS and RECORDERS. 

HYKON MFG. CO., 163 E. State SI., Box 923, Alliance, 
Ohio, 44601, Tel: 216-821 :2320; Mgr: A.F. Duchon 

HYLETRONICS CORP., Newtown Rd., Littleton, Mass., 
01460, Tel: 617-486-8911, TWX: 710-347-0656; Sis. 
Mgr: J.R. Richmond 

HYPERION INDS. CORP., Power Equip. Div., 134 Coolidge 
Ave., Watertown, Mass., 02172, Tel: 617-926-0140, 
iVJ~: 71 ~-:J27-1 ::;~O; 81,;, ~V~i:il': ~. COv~'~'w'in 

HYPERTRONICS CORP., 50 Hunt St., Watertown, Mass., 
02172, Tel: 617-924-1822; Sis. Mgr: R. Macomber 

HYSOL DIV., Dexter Corp., 211 Franklin 51., Olean, N.Y., 
14760, Tel: 716-372-6300, TWX: 510-245-2800; V.P. 
Mktg: R.C. Whitson 

IBM CORP., Ind'l. Prods. Mktg., Dept. EEM, 1271 Ave. of 
the Americas, New York, NY, 10020, Tel: 
212-262-5203; Sis. Mgr: R.P. Wands 

IC METRICS, 607 Industrial Way W., Eatontown, N.J., 
07724, Tel: 201-229-5544, TWX: 710-722-6682 

ICO/RALLY, 1015 Corp. Way, Palo Alto, Cal., 94303, Tel: 
415-964-3272; Sis. Mgr: J. Nelson 

ICON CORP., 156 Sixth SI., Cambridge, Mass_, 02142, 
. Tel: 61NI68-5400; Sls_ Mgr: R_E_ Oaklund __ .. __ Pg_ 1333 

Cal Newport Bch, Tekmark West, 4301 Birch 51. 
714-540-4412 

III Brookfield, Icon Corp., Box 158 312-485-1350 
III Chicago, Data Elctrns., 5505 N. Menard Ave. 

312-774-1452 
Ind Indianapolis, Data Elctrns., 4165 Millesville Rd. 

317-547-2329 
Iowa Cedar Rapids, Engrg. Svcs. Co.,.1076 3rd Ave., 

S.E. 319-366-1561 
Kans Prairie Village, Engrg. Svcs. Co., 7924 Capital A 

State Line 913-649-4000 
Minh Mpls., Loonam Assocs., Box 35126 612-927-4055 
Mo SI. Louis, Engrg. Svcs., 6717 Vemon 

314-726-2233 
Ohio Elyria, Icon Corp., 940 Bennett Rd. 216-365-2911 
Okla Tulsa, N/C Southwest, Box 4990 918-747-0303 
Pa Glenside, C.A. Briggs Co., Box 151 216-885-2244 
Tex Dallas, N/C Southwest, Box 35453 214-352-2666 
WashSeattle, Seatronics Inc., 5616 Fourth Ave., S. 

206-767-4330 
For: Can., Toronto, ·Onl., Sigma Can. Ltd., Box 43 

416-239-8161 
ICORE ELECTRO-PLASTICS, INC., 3015 Copper Rd., 

Santa Clara, Cal., 95051, Tel: 408-732-5400, TWX:' 
910-339-9293; Sis. Mgr: W. Preston 

ICORE, INC., 3015 Coppel Rd., Santa Clara, Cal., 95051, 
Tel: 408-732-5400, TWX: 910-339-9293; .Sls. Mgr: C. 
Stanton 

IDALEE ELCTRNS. CORP., 891 Fulton 51., Valley Stream, 
N.Y., 11580, Tel: 516-825-8955; Sis, Mgr: R. Guss 

IDEAL ELEC. & MFG. CO., E. First & Oak Sis., Mansfield, 
Ohio,'44903, Tel: 419-522-361', TWX: 810-448-2808; 
Sis. Mgr: E. Strickland 

IDEAL-HELLERMANN CAN., LTD., 33 Fuller Rd., Ajax, 
Ont:, Can., Tel: 416-942-6312; Sis. Mgr: W. Imeson 

IDEAL INDUSTRIES, INC., 4450 Becker PI., Sycamore, III., 
60178, Tel: 815-895-5181; Mktg. Mgr: C.S. Stiles, Jr. 

IDEAL PRECISION METER CO., INC., 214 Franklin 51., 
Brooklyn, N.Y., 11222, Tel: 212-383-6904; V.P. Sis: S. 
June 

IDEAS, INC., 118 Grand Ave., Laramie, Wyo., 82070, Tel: 
307-742-6668; Sis. Mgr: D.A .. Nelson 

IE MFG. CO., 3039 W. Carroll Ave., Chicago, III., 60612, 
Tel: 312-722-6900; Sis. Mgr: S. Geansel 

IFE DIV, Plastic Mold & Engrg. Co., P.O. Box 4265, E 
Providence, R.I., 02914, Tel: 401-438-3315; Sls.·Mgr: 
D.G. Barrett 

IKL, INC., 4360 Campus Dr., Newport Beach, Calif., 92660, 
Tel: 714-540:1301; Sis. Mgr: D. Lang . 
--- Advertisement ---

IKL manufactures a variety of bi
directional counters and photo-elec
tric incremental encoders - both rotary 
and linear. Custom low-cost measure
ment systems for machine tools are 
regularly designed and built in quan
tity. Microcode digital micrometers 
available from 0.0001" to 0.000010" 
resolutions. 

ILC, INC., 164 Commercial St., Sunnyvale, Calif., 94086, 
Tel: 408-738-2944; Sis. Mgr: R. Tumer 

ILG INDUSTRIES, INC., 2850 N. Pulaski Rd., Chicago, III., 
60641, Tel: 312-725-8016; Mktg. Mgr: A.S. Henderson 

ILLUMINATION INDS., INC., 610 Vaqueros, Dept. C, 
Sunnyvale, Cal., 94086, Tel: 408-738-2744 Ext 336; Mktg. 
Mgr: E.A. Robinson ....... _ .... _ .................. _ ....... _ ...... Pg. 1644 
Ala Huntsville, Almega, Holiday Off. Ctr. 

205-881-1861 
Ariz Phoenix, Meas. Conslts., Box 11099 

. . 602-264-1279 
Cal Mountain View, R. Muenzer, 1959 Old Middlefield 

415-964-0390 
Cal Torrance, Mitronics Industries, 18039' Crenshaw 

Blvd. 213-323-7934 
Colo Arvada, Meas. Conslts., 8660 Ralston Rd. 

303-449-4577 
Conn Stamford, Northeast, 516 Pepper Ridge 

203-329-0012 
Fla Pompano Bch., SEMQlJIP, 1900 S. Ocean Blvd. 

305-942-4188 
III Chicago, Brooks Engr., 227 E. Walton PI. 

312-944-1227 
Kans Shawnee Mission, Mid-America Elctrns., Box 575 

913-432-8678 
Md Baltimore, Callas Elctrns., 6409 Frederick 

301-744-7711 
MassMarblehead, Northeast Assocs., Box 31 

617-595-1000 
Mich YpSilanti, Micro Sis. Corp., 650 Greenlawn . 

313-482-1229 
NJ Upper Montclair, D/R Assocs., Olympic 

Professional Bldg. 201-744-8378 
NM Albuquerque, Meas. Conslts., Box 6081 . 

505-344-7385 
NY Great Neck, Krasner, 33 Great Neck 

516-487-0690 
Ohio Dayton, Micro SiS., 1250 W. Dorothy 

513-298-3033 
Tex Dallas, Airep Elctrns., 6300 N. Central . 

214-363-5291 
IMC MAGNETICS CORP., Ariz. Div., 1900 E. Fifth 51., 

Tempe, Ariz., 85281, Tel: 602-967-7851; Sis. Mgr: P. 
Chase 

IMC MAGNETICS CORP., Eastern Div., 570 Main St., 
Westbury, N.Y., 11590, Tel: 516-334-7070, TWX: 
510-222-4469; Sis. Mgr: E. Egan 

IMC MAGNETICS CORP., New Hampshire Div., Rte. 16B, 
Rochester, N.H., 03867, Tel: 603-332-5300; Sis. Mgr: 
R. Smith 

IMC MAGNETICS CORP., Westem Div., 6058 Walker Ave., 
Maywood, Cal., 90270, Tel: 213-583-4785, TWX: 
910-321-3089; Sis. Mgr: E.W. Blair 

IMPACT-O-GRAPH DIV., Torq Engineered Prods., Inc., 32 
W. Monroe St., Bedford, Ohio, 44146, Tel: 
216-232-1880; Sis. Mgr: W.S. Mielziner 

IMPROVED LAMINATED METAL CO., 775 Eddy St., 
Providence, R.I., 02905, Tel: 401-461-0855; Dir.Mktg. 
RW. Douglass . 

IMTRA CORP:,151 Mystic Ave., Medford, Mass., 02155, 
Tel: 617-391-5660; Pres: W.H. farnham 

INCOR INSTR., 29 Newtown Rd., Plainview, N.Y., 11803, 
Tel: 516-293-8717; Sis. Mgr: M.T. Swift 

INCRE-DATA CORPORATION, 6405 Acoma Rd.,. S.E., 
Albuquerque, N.M., 87108; Sis. Mgr: R.G. Rscher 

INDAK MFG. CORP., 1915 Techny Rd., Northbrook, III., 
60062, Tel: 312-272-0343; Sis. Mgr: A.R. Cobb 

HYB - IND 
INDEPENDENTlNK, INC., 14705 S. Avalon Blvd., Gardena, 

90248, Tel: 213-321-0181; Sis. Mgr: C. Brucker 
INDIANA GEN'L. DIV., Electro-Mechanical Prods., 517 W. 

Walnut SI., Oglesby, III., 61348, Tel: 815-883-8453, 
TWX: 910-642-2370; Sis. Mgr: R.O. Wright, Jr. 

INDIANA GEN'L.-PROCESS EQUIP.,' 6001 S. General 
Ave., Cudahy, Wise., 53110, Tel: 414-769-8000, TWX: 
910-262-3100; Sis. Mgr: D.G. Morgan 

INDIKON CO., 76 Coolidge Hill Rd., Watertown, Mass., 
02172, Tel: 617-926-2710; Sis. Mgr: A. Finn 

INDIT CORP., 79 Albertson Ave., Albertson, .N.Y., 11507, 
Tel: 516-747-2510 . 

INDIUM CORP. AMERICA, 1676 Lincoln Ave., Box 269, 
Utica, N.Y., 13503, Tel: 315-797-1630, TWX: 
510-242-0288 

INDOFEX, INC., 7 Cherry Ave., Waterbury, Conn., 06702, 
Tel: 203-757-9291; Sis. Mgr: E.H: Ulm 

INDUSTRIAL COMMERCE, 105-07 Metropolitan Ave., 
Forest Hills, N.Y., 11375, Tel: 212-268-5277; Sis. Mgr: 
L.E. Bruckman 

INDUSTRIAL CONDENSER CORP., 3243 N. California 
Ave., Chicago, III., 60618, Tel: 312-463-2200; Sis. Mgr: 
R.W. Felber 

IND'L CONTROL CO., Central Ave_, Farmingdale, N.Y., 
11735, Tel: 516-694-3000; Sis. Mgr: G. Allura 

Pgs. 1872,1873 

INO'L. DEVICES, 982 River Rd., Edgewater, N.J_, 07020, 
Tel: 201-943-4084; Sis. Mgr: B_ Schnall . 

Pgs. 1474,1475 
Ala. Huntsville, Compo SiS., Box 1156 . 205-539-6973 
Ariz Phoenix, J.R. Morgan, 1123 N. 7th 602-252-3089 
Cal Hollywood, Westaironics, 1800 N. Highland 

213-466-6201 
Cal Menlo Pk, Frauman Assocs, Box 969 

415-322-8461 
Colo Denver, Koether-Cox, 1327 S. Inca St. 

303-733-5561 
ConnW. Simsbury, Anchor Engrg. Corp., 6 Arrowhead 

Dr. 203-658-6261 
Fla Ft. Lauderdale, Comps. Sis. Corp., 850 E. 

Oakland Pk. Blvd. . 305-563-1860 
. Fla SI. Petersburg, Comps. SiS., Box 9545 

813-360-7460 
III Chicago, K.D. Engle, 3621 W. Devon 

312-539-1820 
Kans Leawood, Fixman Eng., 8005 Ensley La. 

913-649-0679 
Kans Wichita, G. Fixman Engrg. Co., 6631 E. Kellogg 

316-MU-2-9433 
Md Baltimore, M/E Assocs., 320 Hillen' Rd .. 

301-825-1130 
MassWeliesley Hills, Anchor Engrg., 40 Wash. 

617-235-6330 
Mich Oak Pk., W. Spenser, 21500 Greenfield 

313-398-8005 
Minn Wayzata, G.A. Kelly, Box 222 612-GR-3-7602 
Mo SI. Louis, Fixman Engrg., 8160 Stanford 

314-PA-5-5219 
NJ Cherry Hill, M/E Assocs., 314 Columbia Blvd. 

609-667-6110 
NY Buffalo, Niagara Elec. SiS., 505 Delaware 

716-TI-6-4000 
NY Manhasset, Kaelber & Mack, Inc., 75 Plandome 

Rd. 516-MA-7-6620 
NY Rochester, Niagara Elec. Sis. Co., 55 Canterbury 

Rd. 716-BR-1-1223 
Tenn Chattanooga, Ind'l. Hardgoods Co., 809-11 N. 

Market SI. 615-267-0907 
Tex Dallas, Blackburn Assocs., Box 20073 

. 214-351-9991 
Va Richmond, M/E Assocs., Box 9764 703-262-9633 
WashSeattle, Fleehart & Sullivan, 10109 Aurora Ave., 

. N. 206-522-1533 
EXP: N.Y., ·N.Y., J.A. Gross, 41 Union Sq. 212-929-5063 
For: Can.,Windsor, Onl., W. Spenser Co., 3238 Curry 

St. 519-969-1332 
IND'L. ELEC. REELS, 1509 Chicago 51., Omaha, Neb., 

68102, Tel: 402-341-4600; Sis. Mgr: J.C. Costello 

INO'L £LCTRN. ENGRS., 7740 Lemona Ave., Van Nuys, 
Cal_, 91405, Tel: 213-787-0311, TWX: 910-495-1707; Sis. 
Mgr: W.E. Hartman _ .• _ .... _ ............. _ .... _ •.• _ ... _ .. Pgs. 1476-1478 
Ala Huntsville, Mekco, 3322 Memorial, S, 

205-881-3721 
Ariz Phoenix, Gramer, 110 W. Camelback Rd; 

602-279-1231 
Cal Menlo Pk., J. Heaton, 3723 Haven 415-369-4671 
Cal San Diego, L. L. Stoakes, 4438 Ingraham 

. 714-274-6281 
Colo Denver, Checkmate, 4785 S. Quebec 

. 303-771-4920 
Conn N. Haven, Kitchen & Kutchin, 22 Broadway 

203-239-Q212 
Fia Orlando, Mekco, 3165 McCrory 305-841-2215 
III MI. Prospect, Magnuson, 2420 Oakton 

312-956-0700 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) •• ;989-2008 (Vol. 2)_ .. 2009-3076-(Vol_ 3) 



INO - INS 
Kans Leawood, Poly-Onics, 4434 W. 90th 9t3-648-4173 
Md Rockville,. Marktron, 651 Lofstrand La. 

301-762-6210 
Md TowSon, Marktron, 202 W. Pennsylvania 

, '. 301-825-8222 
. MassLexiggton,.Kitchen & Kutchin, 17 Waltham 

617-862-8230 
Mich Detroit, l. .Dickelman,18315 W. SevenMile 

313-358-2616 
Minn St. Paul, Magnuson, 1246 W. Sevent~ 

612-227-8495 
Mo Hazelwood, Poly-Onies, 47 Village Sq. Shop. Ctr. 

. 314-837-0597 
. NJ Stratford, A. Luba, 3 Summit Rd. 609-784-5000 
NM Albuquerque, Data Handling, 209 San Pablo S.E. 

505-268-0928 
NY Great Neck, E.R.A., 330 Great Neck Rd. 

516-482-9320 
NY Kingston, Ossmann Comp., 411 Washington . 

914-338-5505 
NY Rochester, Ossmann Comps., 280 Metro Pk. 

716-442-3290 
NY Syracuse, Ossmann Comps., 132 Pickard BI. 

315-454-4477 
NY Vestal .. Ossmann Comps., 1901 Vestal Pkwy., E. 

607-785-9949 
NC . Burlington, Mekco, 1349 S. Church St. 

. 91.9-226-7177 
Ohio Aurora, EMA, 337 Garfield Rd. 216-562-6104 
Ohio Centerville, EMA, 35 Compark Dr. 513-433-2800 
Pa. Pittsburgh, R. Clark, 10517 Lindberg 

412-242-9500 
Tex Dallas, Norvell,.10210 Monroe 214-357-6451 
Tex Housion, Norvell, 6440 Hillcroft Ave. 

713-774-2568 
WashMercer Island, J. Anderson, Box 637 

206-232-0484 
INDUSTRIAL ELCTRN. HARDWARE, 109 Prince St., New 

York, N.Y., 10012, Tel: 212-0R-7-18.81, TWX: 
710-581-4338; Sis. Mgr: M. Offerman 

IND'l. ELCTRN. RUBBER, 8589 Darrow .Rd., Twinsburg, 
Ohio, 44087, Tel: 216-425-7121 

INDUSTRIAL FORMULATIONS, 175 Terminal Dr, 
Plainview, N.Y., 11803, Tel: 516-433-1182; Sis. Mgr: P. 
Novogrod. • 

IND'l. GAUGING & CONTROL, 296 Westport Ave., 
Norwalk, Conn., 06851, Tel: 203-847-4581; Sis. Mgr: I. 
Russell 

INDUSTRIAL INVENTIONS, INC., RD2 463 U.S. I, 
Monmouth Jct., N.J., 08852, Tel: 201-329-6000; Sis. 
Mgr: H. Star 

INDUSTRIAL MICROWAVE, 520 Martin PI., Scotch Plains, 
N.J., 07076, Tel: 201-322-4411, TWX: 710-997-9512; 
Sis. Mgr: H.J. Schatz 

INDUSTRIAL NUCLEONICS, 650 Ackerman Rd., 
Columbus, Ohio, 43202, Tel: 614:267-6351; Pres: D.l. 
NelSon 

INDUSTRIAL RETAINING RING, 57 Cordier St., Irvington, 
N.J., 07111, Tel: 201-926-5000, TWX: 201-621-7816; 
Sis. Mgr: P.l. Altpeter . 

IND'L. SOLID StATE CONTROLS, Box 934, York, Pa., 
17405, Tel: 717-848-2825; Sis. Mgr: R.G. Schaffer 

IND'L TECTONICS, 18301 S. Santa Fe Ave., Compton, 
Cal., 90224, Tel: 213-537'3750, TWX: 910-346-6302; 
Sis. Mgr: H.L. Meek 

IND'l. TECTONICS, Ball Div., Box 1128, Ann Arbor, Mich., 
48103, Tel: 313-426-4681, TWX: 810-223-6058; Sis. 
Mgr: F. Zajac 

INO'L TEST EQUIP., 20 Beechwood Ave." Port 
Washington, N.Y., 11050~ Tel: 516-767-5253; SIs. Mgr: I 
-M: Schreibman .............................................. Pgs. 497,733 
Ala' Huntsville,lntern'l. Scientific Instru., Box 2091 

205-536-9686 
Ariz phoenix, Luscombe Engrg"Co., 222 W. Osborne 

Rd. 602-274-1542 
Cal Pasadena, Luscombe Engrg., Co., 610 S. Arroyo 

Pkwy. 21.3-684-2000 
Cal San Mateo, Luscombe Engrg., Co., 220 E. Third 

'Ave. 415-342-7057 
DC Washington, Powell-Pendergraph, 7979 Old 

Georgetown Rd. . 301-656-4535 
Fla Maitland, E.I.R., Inc., Box 943 305-644-9595 
III Chicago, Midwest Elctrn., 5707 W. 'Division 

312-626-0030 
Mass Needham, Addelco: 56 Pickering St. 

617-444-4754 
Mich Farmington, Carter, McCormic, & Peirce, 23995 

Freeway Pk. , 313-447-7700 
NY Great NeCk, Industron Assoes., Inc., 300 Northern 

Blvd. 516-HU-7-2620 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

'Lorain 216,333-5850 
Ohio Dayton, Carter, McCormic & Peirce, 5423 . 

Webster . 513-278-5873 
Pa Hatboro, Powell-Pendergraph, 206 Mill 

215-887-1135 

MANUFACTURERS /l SALES OFFICES DIRECTORY 

Pa· Pittsburgh, Carter, McCormic & Peirea, 201 Penn 
Ctr. 412-824-3760 

Wisc Waukesha, Midwest Elctm., 1317 Garfield 
414-542-5129 

EXP:N.Y., N.Y., Ad. Auriema,120 Liberty . 
212-349-8220 

. EXP: Can., Ont., Whittaker Elctrn., 42 Howden, Ottawa 
5 . 613-224-1221 

INDUSTRIAL TIMER DIV., Singer Co.,. U.S. Hwy. 287, 
Parsippany, N.J., 07054, Tel: 201-887-2200; Sis. Mgr: 
P. Mariniello . 

IND'l. TOOLS, 201 BryantSt., Ojai, Cal., 93023, Tel: 
805-646-5561; Sis. Mgr: W.B. Burr, Jr. 

INDUSTRIAL WASHING MACH., 32 Main St., Matawan, 
. N.J., 07747, Tel: 201-566-4660; Sis. Mgr: H.M. Sadwith 

IND'l. WINDING MACH., Box 45, River Edge, N.J., 07661, 
Tel: 201-488-4492; Sis. Mgr: H.W. Roehrig 

. INERTIAL MOTORS CORP., 280 N. Broad St., 
Doylestown, Pa., 18901, Tel: 215-345-1010; Sis. Mgr: 
E.S. Mihalko 
--- Advertisement ---' 

Manufactures Low' Inertia D.C. Mo
tors for use in applications where mo
tion control is required. The extreme 
high torque to· Inertia ratios enables 
these motors to accelerate to 3,000 
RPM in less than .00001 sec. with 
stepping rates of 2,000 steps per sec
ond per revolution. Available in all 
sizes from 1 & 7/8" to 6.5" O.D., with 
integral digital and· analog tachome
ters. 

INFINETICS, INC., Electro-Magnetic Div., 1601 Jessup St., 
Wilmington, Del., 19802, Tel: 302-658-24'71; Sis. Mgr: 
T.A. Coneys 

INFO-LITE CORP., 2337 Lemoine Ave., Ft. Lee, N.J., 
07024, Tel: 201-947-6646; Sis. Mgr: J. Cartelli 

INFODEX, INC., 7 Cherry Ave., Waterbury, Conn., 
06702, Tel: 203-757-9291; Sis. Mgr: E.H. Ulm 

Pg.498 
Cal Mtn. View, IFM-North, 2269 Middl.efield Way 

. 415-961-2828 
III LaGrange, Bard Assocs., laGrange Pk. 

. 312-354-0660 
'Ind Indpls., Bard Assocs., 4002 Meadows 

312-849-2723 
'Kans Lenexa, Bard Assocs., 13100 W. 95th 

913-888-2673 
MassBurlgtn., Resch. Instrs., 87 Terr. Hall 

617-272-1800 
Minn Mpls., Bard Assocs., 4649 W: 77th St. 

. 612-866-1700 
NJ RQckaway, Data Rep. Assocs., Box 245 

. '201-625-2233 
NY Huntington .Sta., Data Rep., Box 164 

516-423-7677 
Ohio .Aurora, E.M.A., Inc., Box 275 216-247-4488 
Ohio Centerville, E.M.A., Inc., Box 191 513-433-2800 
Pa Norristown, Data Rep. Assoes., Box 349 

. 215-279-8210 
Tex Houston, Noakes Engrg., Box 36258 

713-529-6213 
Tex Irving, Noakes Engrg., Box 968 214-255-0441 
Va Falls Church, Jay Co., 2914 Annandale Rd. 

703-534-7800 
WashSeattle, Assoc. Inds., 3711 S. Hundson St. 

206-723-5600 
INFORMATION DISPLAYS, INC., 333 N. Bedford Rd., Mt. 

Kisco, NY., 10549, Tel: 914-241-1000, TWX: 
710'571-2179; V.P. Sis: C. Machover 

IblFORMATION HANDLING SVC., Denver Technological 
Ctr., Box 1154, Englewood, Colo., 80110, Tel: 
303-771-2600; N'tl Sis. Mgr: J.S. Ward 

INFOTRONICS INSTR. CORP., See Dohrmann 
INFRARED INDS., INC., Electro-OptiCS Div., Box 989, 

Santa Barbara, Cal., 93102, Tel: 805-684-4181, TWX: 
910-336-1140; Sis. Mgr: S.D. Grandfield 

INFRARED INDS., Photoconductor Dlv., Waltham, M)lss., 
02154, Tel: 617-893-5400, TWX: 710,324-1199; Sis. 
Mgr: A.G. Hurd 

IN~ERSOLL PRODS., Div. Borg-Warner Corp., 1016 W. 
120th St., Chicago, III., 60643, Tel: 312-264-7800, TWX: 
910-221-5081; Mktg. Mgr: J.G. Jaworski 

INJECTION PLASTIC CORP., 8124-30 N. Ridgeway Ave., 
. Skokie, III., 60076, Tel: 312-267-3888; Sis. Mgr: W. 

Hays 
: INJECTORALL ELCTRNS. CORP., 4 North Rd., Great 

Neck, N.Y., 11024, Tel: 516-487-6015; Pres: E. 
Wollman . . 

INLAND MFG. CO., 1108 Jackson St.: Omaha, Neb., 
68102, Tel: 402-342-1108; Sis. Mgr: T.A. Gomez 

INLAND MOTOR CORP .. OF VA., 501 First St., Radford, 
Va., 24141, Tel: 703-639-3973, TWX: 710-875-3740; 
Sis. Mgr: L. Davis 

INLAND TESTING LABS., INC., Sub. Gen'l. Testing Labs., 

7845 Nagle Ave., Morton Grove, III., 60053, Tel: 

312-966-0770; Sis. Mgr: l.M. Sonenthal 

INMANCO, INC., 3800 West 42nd. St., Chicago, III., 60632, 

Tel: 312-247-6900; Sis: Mgr: SA Sargent 

INNOVATEK ENTERPRISE, Smilhfield Rd., Millerton, N.Y., 

,12546, Tei: 914-373-9122; Sis. Mgr: P.F. Fitts 

INSACO, INC., Box 422, Quakertown, Pa., 18951, Tel: 

215-536-3500, TWX: 510-661-5943; Sis. Mgr: P.E. 

Haines 

INSCO. CORP., Main St., Groton, Mass., 01450, Tel: 

617-448-6369; Pres: D.L. Ammen 

INSPECTION 'SYSTEMS, Div. DeltaSonics, Inc., 12918 

Cerise Ave., Hawthorne, Calif, 90250, Tel: 

213-772-1409; Sis. Mgr: G.H. Lynn 

INSTRON CORP., 2500 Washington St., Canton, Mass., 

0202i; Tel: 617-828-2500; Sis. Mgr: A.J. Donius 

INSTRU-LEC CORP., 520 Homestead Ave., Mt. Vernon, 

N.Y., 10550, Tel: 914-668-3754; Sis. Mgr: A. Hobert 

INSTRULAB, INC., 1205 Lamar St., Dayton, Ohio, 45404, 

Tel: 513-223-2241, TWX: 810-459-1926; Asst. Sis. Mgr: 

W. Roilert 

INSTRUMENT DATA PRODUCTS, 3 M Co., 300 S. Lewis 

Rd., Camarillo, Cal., 93010, Tel: 805-482-1911, TWX: 

510-866-7099; Mgr: M.J. Acker~an 

INSTRUMENT DISPLAYS, 18 Granite St., Haverhill, Mass., 

01830, Tel: 617-374-0311; Sis. Mgr: T. Chadurjian 

INSTRUMENT ENGINEERING CO., 3100 Longhorn Blvd., 

Austin, Tex, 78758 

INSTRUMENT LABS. CORP., 315 W. Walton PI., Chicago, 

111.,60610, Tel: 312-642-0123; Sis. Mgr: H. Tli!ylor 

INSTR. RESCH. CO .. Box 231, Lincoln, Mass., 01773, Tel: 

617-897-7647; Sis. Mgr: B. Hobbs 

INSTRUMENT RESISTORS, .503 Adamston Rd., Brick 

Town, N.J., 08723, Tel: 201-477-5454; Sis. Mgr: H.G. 

Melick 

--- Advertisement --

INSTRUMENT RESISTOR Com

pany's new line of InResCo Reed 

Relays has been expanded and now 

covers a wide area of Printed Circuit 

designs. Form A B & C as well as com

binations are now available. Low cur

rent draw & low price are featured. 

Special designs to your specifications 

our specialty. ' 

INSTRUMENT SPECIALTIES, 276 Bergen Blvd., Little 

Falls, N.J., 07424, TliI: 201-256-3500, TWX: 

710-988-5732; Sis. Mgr: W.C. Carson 

PgS.2760,2761 

Cal Palo Alto, O'Oonnell Assocs., 1955 B EI Camino 

Real 910-373-1154 

Cal Torrance, O'Donnell Assoes., 18053 Crenshaw 

Blvd. 213-323-9243 

MassW. Concord, Sis. Engrg., Baker Ave. 

617-369-3943 

Minn St. Paul, Northport Engrg., Inc., 2027 Grand Ave. 

612-698-3841 

Mo St. Louis, Ryder Pratt Assoes., 6710 Clayton Rd. 

314-647-2632 

NC Charlotte, McLean Sis. Co., Box 17604 

704-366-2675 

Ohio Cincinnati, J.G. McLaughlin & Assoc., Box 43138 

513-561-2285 

Tex Irving, Lee Sis. Co., Box 5566 214-255-5943 

INSTR: & CONTROL SYS., INC., 129 W. Laura, Addison, 

III., 60101, Tel: 312-543-6200, TWX: 910-651-4955; 
. Sis. Mgr: H. Washington 

INSTRUMENTATION TECH. CORP., 18811 Napa St., 

Northridge, Calif., 91324, Tel: 213-886-2034; Sis. Mgr: 

G. Himler 

INSTRS. FOR IND., INC~ 151 Toledo St., Farmingdale, 

N.Y., 11735, Tel: 516-694-1414; Sis. Mgr: J.D. 
. Fahnestock ._ ..... _ ........................... _ ........ Pg. 1285 cont'd 
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cont'd --- Advertisement ---

IFI manufactures BROADBAND 
POWER AMPLIFIERS with instan
'taneous bandwidths (flat within 1.5 
db) to 15 octaves. Power outputs from 
"milliwatts to kilowatts" can be ob
tained using conventional signal gen
erators; sweepers and synthesizers as 
drivers. Typical Systems cover.10 kHz 
to 220 MHz without tuning or band
switching. 

Most requirements can be met with 
off-the-shelf hardware. Specials are 
produced quickly and inexpensively 
with standard modules. " 

Since we know more about broad-' 
, band power amplifiers than anybody, 
why, not call us direct, collect if you 
wish. Ask for Jim Fahnestock or El 
Swanson (516-694-1414). It's the 
quickest, surest way to get direct an
swers to your questions and authorita
tive information about our products. 
,West of the Rockies call Del Black 
(714-821-6600). 

Or if you prefer, drop us a note de
scribing your requirement. Our, re
sponse will be prompt and thorough. 

INSTRUMENTS, INC" 3'434 Midway Dr., San Diego, Calif., 
92110, Tel: 714-223-7156; Sis, Mgr: D,C, Kalbfell 

INSULATING FABRICATORS, 150 Union Ave., E 
Rutherford, N,J., 07073, ~el: 201-939-7392; V.P. Mktg: 
M,E McGuire ' ' 

INSULATING SHAPES, INC" 1381 Seabury Ave" Bronx, 
N.Y" 10461, Tel: 2'12-SY-2-4400 

INTECH, 1220 Coleman Ave" Santa Clara, CaL, 95050, 
Tel: 408-244-0500, TWX: 910-338-0254; V.P, Mktg. B. 
Jumper 

INTEGRATED CIRCUIT ELCTRNS., INC., Div. of 
Datatronics, 237 Riverview Ave., Waltham, Mass., 
02154, Tel: 617-891-4311; Sis. Mgr: D. Wdowiak 

INTEGRATED CIRCUIT ENGRG:, 4900 E. Indian School 
Rd., Phoenix, Ariz., 85018, Tel: 602-959-4760, TWX: 
910-950-1285; Sis. Mgr: G.R. Madland 

INTEGRATED CONTROLS,' 6532 Wellesley Pl., San 
Diego, CaL, 92122, Tel: 714-453-5800; Sis. Mgr: G.B. 
Johnson 

--- Advertisement ---

ELECTRONIC AND ELECTRO
OPTICAL INSTRUMENTATION 
FOR INDUSTRY 

Battery powered low level amplifi
ersand signal conditioners for the 
laboratory. 

Isolation and transducer amplifiers 
for industrial applications. 
'. Scope-Mate ,low, cost oscilloscope 
camera sets for general purpose oscil
logniphic data recording. 

Representatives located in major U. 
S. cities and European, countries. 

INTEGRATED DEV. & MFG. CO,. 510 E Washington, 
Chagrin Falls, Ohio, 44022, Tel: 216-247-5100; Sis. 
Mgr: D.B. Cordes 

INTEGRATED ELCTRNSc, 900 Walt Whitman Rd., 
Huntington Station, N.Y., 11746, Tel: 516-271-4100 

INTEL CORP., 365 Middlefield Rd;, Mountain View, CaL, 
94040, Tel: 415-969-1670; Sis. Mgr: R.F. O'Hare 

INTER-COMPUTER' ELCTRNS., 1213 Walnut St., 
Lansdale, Pa., ,19446, Tel: 215-855-0922 

,Pgs. 354-356 
Ariz Scottsdale, Fryco, Box 460 602-945-3281 

, Cal ,Los Altos, IFM North, 2235 Grant Rd. 
415-961-2828 

Cal ,Los Angeles, IFM South, 3455.Cahuenga Blvd. 
213-469-1641 

Md Bethesda, Bartlett Assocs., 4405 E West Hwy. 
301-656-3061 

,Mass Chelmsford, S & S Elctrns., 93 Chelmsford SI. 
, 617-256-8731 

NY White Plains, Bartlett Assocs., 470, Mamaronec,k 
, ' Ave. , 914-949-6476 
Ohio Cleveland, Data-Tron, 7016 Euclid Ave. 

216-391-8421 
Pa Wayne, Bartlett·Assocs., 130 W. Lancaster Ave. 

215-688-7325 
Tex Dallas, Gipe Assocs" 2653 Tarna Dr. 
For: Can., Agincourt, Ont., Electromechanical Prods., 

Markham Rd. 416-293-7011 

INTER-MARKET, iNC., 1920 Waukegan Rd., Glenview, 
m., 60025, Tel: 312-729-5330; Sls_ Mgr: H.M. Scott 

" Pgs. 1473,1926 
Ala Huntsville, Winfield Southeast, 512 Lanier 

, 205-536-0857 

See' Page 957 for TRADE NAME DIRECTORY 

Ariz Scottsdale, J. Swanson, Box 172 602-947-4379 
Cal Burlingame, Leddy Assocs., 1319 Howard Ave. 

415-347-5247 
Cal Los Angeles, Universal Comp., 2330 Westwood 

Blvd. . 213-474-1537 
Conn Berlin, White SiS., Box 122 203-224-0423 
Fla Miami Beach, Geartner, 1125 71 st St. 

, ' , , ' 305-861-3661 
Fla Orlando, Geartner, 1221 Lee Rd. 305-299-1000 
Ga Atlanta, Winfield Southeast, 2991-D N. Druid Hills 

N.E. ' 404-636-3023 
III Chicago, Actronic Sis. Engrg., 4750 N. Milwaukee 

312-286-1037 
MassNeedharn, White SiS., 20 Chestnut SI. 

617-444-3676 
Mich Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. 313-477-7700 
NJ Harrington Pk., Metro Tech. Sis., 39 Bluefield Ave. 

, 201-768-8495 
NY 'Jericho, Metro Tech. Sis., 333 N. Broadway 

516-935-3330 
NC Raleigh, Winfield Southeast, 4909 Carteret Dr. 

919-787-2841 
Ohio Cleveland, Carter, McCormic, & Peirce, 21380 

Lorain Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic, & Peirce, 5423 

Webster SI. 513-278-5873 
Pa Pittsburgh; Carter, McCormic, & Peirce, 201 Penn 

Ctr. Blvd. 412-824-3760 
Tex Dallas, RMC Engrg., 2924 Blystone La. 

214-357-0161 
WashSeattle, C. Lyle Reeve, 210 N. 171st 

206-542-5889 
For:' Montreal, Que., Can., H.W. Brieger SiS., 5253 

Decarie Blvd. 514-482-0722 
For: Thornhill, Ont., Can., Elctrn. Compo IntI., 5 

Guardsman Rd. 416-889-0212 

INTER-TECH. GRP., INC'., Box 23, Irvlnglon-on-Hudson, 
N.Y., 10533, Tel: 914-LY-I-8822, TWX: 710-564-0802; Sis. 
Mgr: G. Morrow' ................. _ ..................... _Pgs. 1998,2759 
Ariz Scottsdale, Palmer Assoc" 8650 E Joshua Tree 

La. 602-947'4666 
Cal San Carlos, Melchior, 820 B. Cherry St. 

415-591-7383 
Cal San Gabriel, R G. Moye, 244 Milton 

213-283-1669 
Colo Denver, Palmer Assocs., Box 4383 303-255-9961 
Fla Maitland, H, SarkiS, 671 Dommerich 

305'647-3671 
III Chicago, J. Galton Co., 4319 W. Irving Pk. 

312-725-7870 
III Plato Center, I. Mansfield & Assoc., Muirhead Rd. 

312-742-3700 
Md Timonium, Heller-Freedman, Box 293 

, 301-252-4780 
Minn Minneapolis, Int'l. Sis., 8703 Beard 612-881-6683 

. Mo SI. Louis, Coombs, 11734 Lakland Ind. Dr. 
314-542-3657 

NJ Fair Lawn, C.R. Mayer Assocs., Box 484 
201-791-8989 

NY Lynbrook, H.B. Heft, Box 623 516-LY-9-3351 
NY Syracuse, Naylor Elec., 171,8 Erie 315-GR-2-9183 
Ohio Cincinnati, I. W. Grothouse, 3662 Edgebrook 

, 513-611-8814 
Pa Ardmore, Heller-Freedman, Box 391 

215-649-3679 
Tex Dallas, Southwest Elctrn. Inds.,621 Meadows 

Bldg. 214-363-1671 
WashSeattlEl,H, Levinson, 1211 E. Denny'Way 

, " 206-323-5100 
INTERCONTINENTAL ELCTRNS., 319 Chestnut'St., E. 

Rochester, N.Y., 1'4445, Tel: 716-586-7850; Sis. Mgr: 
R. Main 

---. Advertisement ---

Manufacturers of Process Control Sys- . 
terns, Machine Control Systems, Ana- ' 
log and Digital Instrumentation, 
Temperature Controls and Motor 
Speed Controls. Design and MaiIufac: 
turing services available' for both long 
and, short run requirements. 

INTER DYNE CO., 2217 Purdue Ave., Los Angeles, Cal., 
90064, Tel: 213-477-6051, TWX: 910-342-6490; Sis. 
Mgr: C.G. Liotta 

INTERELECTRONICS CORP., 550 U.S. Rle. 303, 
Congers, N.Y., 10920, Tel: 914-EL-8-8000; Sis. Mgr: M.H_ 
Plntell .. _ ........... __ ....... _ ................... ,.: ............... _ ......... Pg_ 735 
INTERFACE, INC., Box 1652, Scottsdale, Ariz., 85252, Tel: 

602-946-9100; V.P: F.L. Schulte 
INTER LIND ELCTRNS., ~800 Oakcliff Rd., Doraville, Ga., 

. 30340, Tel: 404-448-9644; Sis. Mgr: ,G.M. Potter, Jr. 
INT'L. COMM., 7620 N.W. 36th Ave., Miami, Fla., 33147, 

Tel: 305-691-1220: TWX: 810-848-6588; 'V. P. Mktg: 
J.B. Gerber 

INT'L. COMPUTER PRODS., Box 34484, Dallas, Tex., 
75234, Tel: 214-239-.5381; Sis. Mgr: R.R. Kramer 

INTERNATIONAL CRYSTAL MFG., 10 N. Lee St., 
Oklahoma Clly, Okla., 73102, Tel: 405-CE-6-3741, TWX: 
910-831-3177 ....... _ ............ _ ......................... Pgs. 1404,1405 
INTERNATIONAL DIODE CORP., 90 Forrest St., Jersey 
. City, N.J .. 07304, Tel: 201-432-7151 

INTERNATIONAL ELECTRO EXCHANGE CORP., 6851 
Oxford SI., Minneapolis, Minn., 55426, Tel: 
612-929-7875, TWX: 910-576-2469; Sis. Mgr: D. Kinney 

Pgs. 1922-1925 
Cal Alhambra, M.w. Riedel, 2215 W. Valley 

213-283-7694 
Cal Mountain View, Weseloh, 1445 Meadow La. 

415-961-0565 
Mich Lathrup Village, R.C. Nordstrom Co., Box 32 

,313-444-4417 
Minn Mpls., ,G.E Arneson, 400 Viking Dr. 612-920-2086 
Ohio Dayton, Dynel Co., Box 7-Centerville Br. 

513-434-6467 

INT'L. ELECTRO-MAGNETICS, Eric Dr. & Cornell Ave., 
Palatine, III., 60067, Tel: 312-358-4622; Sis. Mgr: J. 
Pretto ..................... _ .... _ ............... _ ................... Pgs. 310,311 
INTERNATIONAL ELCTRN. INDS., Div., Callins Inds., Box 

"C", Greenfield, Tenn., 38230, Tel: 901-235-2234, 
TWX: 810-590-3779; Sis. Mgr: Frank Acuff 

INT'L. ELCTRN. RESCH., 135 W. Magnolia Blvd., Burbank, 
Cal., 91508, Tel: 213-849-2481, TWX: 910-498-2206; 
Adv. Mgr: Van Der Boom 

INT'L. ELCTRNS., 316 S. Service Rd., Melville, N.Y., 
11746, Tel: 516-694-7700, TWX: 510-224-6427; Sis. 
Mgr: EJ. Porto 

INT'L., ELCTRNS., I.E.C. Capacitor Div., Melville, N.Y., 
11746, Tel: 516-694-7700, TWX: 510-224-6427; Sis. Mgr: 
I. Friedman ................ _ ........................................... Pg.2418 

111 Chicago, RD. Marco, 8501 W. Higgins Rd. 
312-693-2067 

INT'L. INSTRS., Div. Sigma Instrs., 88 Marsh Hill Rd., 
,.'Orange, Conn., 06477, Tel: 203-795-4711; Sis. Mgr: 

D.R. Lynch , 
INTERNATIONAL LIGHT, Dexter Ind'l. Groon, 

Newburyport, Mass., 01950, Tel: 617-465-5923; Sis, 
Mgr: R.H. Winn 

INT'L. MICROWAVE, 33 River Rd., Cos Cob, Conn., 06807, 
Tel: 203-661-5924. TWX: 71 0-579-2925; Sis. Mgr: M.R. 
Hosenzweig 

INT'L: PRODS., Box 405, Atchison, Kans., 66002, Tel: 
913-EM-7-1934; Sis. Mgr: T. Moorhead 

INT'L. RADIO & ELCTRNS. CORP., See Crown Int'l. 

INTERNATIONAL RECTIFIER, Semiconductor Div., 233 
Kansas St., EI Segundo, Cal., 90245, Tel: 213-678-6281, 
TWX: 910-348-6291; Sis. Mgr: W. Wagner ...... Pg. 1807 
Alas Anchorage, H.J. Lang, 1406 47th Ave. 

907-279-5741 
Ariz Phoenix, Shefler-Kahn, 2017 N. 7th 602-258-7893 
Cal L.A., Inl'l. Rectifier, 1325 EI Segundo 

,213-678-2181 
Cal Mtn. View, R. Hartman, 1901 Old Middlefield Way 

. 415-969-0660 
Cal San Diego, King & Cassidy Elctrns., 8855 Balboa 

Ave. 714-278-7640 
Colo Denver, Shefler-Kahn, 2422 S. Downing 

303-733-6330 
Fla Miami, Int'l. Rectifier, 4230 S.w. 15th SI. 

305-445-5201 
Ga Atlanta, Grady Duckett, Box 29067 404-451-3529 
III Des Plaines, Inl'l. Rectifier, 2720 Des Plaines . 

312-299-7181 
Iowa Cedar Rapids, Seltec SiS., 4403 1 st Ave., SE 

319-362-8155 
Md Silver Spring, Inn Rectifier, 8605 Cameron 

301-589-3305 
MassLexington, Int'l. Rectifier, 2 Milita Dr. 
, 617-861-1820 

Mich Livonia, Inl'l. Rectifier, 19500 Middlebelt 
, " ' 313-477-3131 

Minn Mpls., Inl'l. Rectifier, 5009A Excelsior 
612-920-1200 

Mo Hazelwood, Int'l Rectifier, 47 Village Sq. 
314-838-6333 

NJ Palisades Pk., Inl'l. Rectifier, 71 Grand 
, 201-943-4554 

NM Albuquerque, Sheller-Kahn Co., 405 Ortiz,"NE 
505-265-7077 

NY Buffalo, R. Milscher, 496 Ellicott Sq. Bldg. 
716-854-2518 

NY New York, Int'l. Rectifier 212-565-0882 
NC Charlotte, Inl'l. Rectifier, 1135C Commercial 

704-372-9190 
Ohio Cleveland, Int'l Rectifier, 25000 Euclid 

216-261-2135 
Ohio Kettering, Inl'l. Rectifier, 3490 S: Dixie 

. 513-299-2635 
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INT - IRe MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Abington, Int'l. Rectifier, 1355 Old York 
215-886-0130 

Tenn Nashville, R. Mitscher, 2508 Stones River CI. 
615-883-2220 

Tex Dallas, Jnt'l. Rectifier, 13125 Tahoe Dr. 
. 214-233-7431 

Tex Dallas, Tesco Co., 2837 Anode SI. 214-358-3521 
WashBelievue, Vanlage Cor.,., 300 120th Ave., N.E. 
Wisc Milwaukee, Int'l. Rectifier, 2825 N. Mayfair 

414-258-2280 
For: Can., Scarborough, Onl., Int'I. Rectifier, 330 " 

Nantucket 416-755-7793 
INT'L. .REGISTER, 4700 W. Montrose Ave., Chicago, III., 

60641, Tel: 312-282-7300; Vice Pres: R.C. Bedford 
INTERNATIONAL SCANATRON SYS., 1623 Straight Path, 

Wyandanch, N.Y:, 11798, Tel: 516-643-7111; Sis. Mgr: 
J.F. Verruso 

INTERNATIONAL TECH. SVC., Box 299, Glen Ellyn, III., 
60137, Tel: 312-858-0199 

INT'L. TRANSDUCER, 640 McCloskey PI., Goleta, Cal., 
93017; Sis. Mgr: J.A. Scopatz . 

INT'L WAX REFINING CO., 99 E. Hawthorne Ave., Valley 
Stream, N.Y., 10603, Tel: 516-LO-I-2500 

INT'L. WIRE & CABLE,. 1300 W. Fletcher SI., ChIcago, III., 
60657, Tel: 312-477-3535 A. Lassers 

INTERNATIONAL WIRE PRODS., 500 W.Main SI., 
Wyckoff, N.J., 07481, Tel: 201-891-5800, TWX: 
710-988-5839; Sis. Mgr: A.S. Kelly 

INTEROCEAN SYSTEMS; 3446 Kurtz SI., San Diego, Cal., 
92110, Tel: 714-297-2997; Mktg. Mgr: J.E. Lasch 

INTERSIL, INC., 10900 N. Tantau, Cupertino, Calif., 95014, 
Tel: 408-257-5450, TWX: 910-338-0228; Sis. Mgr: A. 
Hammer . ' 

INTERSTATE ELCTRNS, CORP" Prods. Div., Box 3117, 
Dept. 7000, Anaheim, Cal., 92803, Tel: 714-772-2811, 
TWX: 714-776-0280; Sis. Mgr: J. C. Norburg .. ,..Pg. 499 

Ala Huntsville, Mekco Assoes., Holiday Off. Ctr. 
, 205-881-3721 

Ariz Phoenix, Meas. Conslts., Box 11099 
602-264-1279 

Cal Burbank, R. Olander, 540 Hollywood Way 
213-843-5200 

Cal Sanla Clara, R. Olander, 1.400 Coleman 
- 408-247-1788 

Colo Arvada, Meas. Conslts., Box 203 303-423-0010 
Conn Hartford, Instr. Assoes., 234 Murphy 

203-525-9367 
Fla Orlando, Mekco Assocs., 3165 McCrory Rd. 

305-841-2215 
Kans Overland Pk., Tech. Reps., 9009 W. 95th sf ' 

913-381-5852 
III Chicago, L. Green, 5218 W. Diversey 

312-286-6824 
Ind Indianapolis, L. Green, 1111 E. 54th SI. 

317-253-2087 
Md Silver Spring, Sel-Tronies, 721 Ellsworth 

301-589-3391 
Mass Bedford, Instr. Assocs., 175 Middlesex 

617-275-0700 
Mich DetrOit, B. Hocker, 26847 Grand River 

. 313-531-1403 
Minn Minneapolis, L.' Green, 6225 University, N.E. 

612-781-1611 
Mo Hazelwood, Tech. Reps., 8618 Latty Ave. 

314-524-6900 
NJ Fairfield, KLS Assoes., 387 Passaic Ave. 

201-227-2900 
NM Albuquerque, Meas. Conslts., Box 6081 

505-344-3575 
NY Albany, J. Reagan, 6 Highland Ave. 518-489-4777 
NY Binghamton, J. Reagan, 52B Crestmont . 

607-723-9661 
NY Kings Pk" KLS Assoes. ..212-233-.4849 
NY Newburgh, J. Reagan, Box 2547 914-561-4510 
NY New Hartford, J. Reagan, 41 Woodberry 

315-732-3775 
NY Rochester, J. Reagan, 891 Monroe 716-473-2115 
NC Burlington, Mekco Assocs., 1349 S. Church SI. 

919-226-7177 
Ohio Cleveland Hts., B. Hocker, 2262 Westminster 

216-734-4433 
Ohio Dayton, B. Hocker, 1400 Devereux 513-298-8638 
Ore Hillsboro, Showalter-Judd, Inc., 1445 N.E. 

Arrington 503-648-6372 
Pa King of Prussia, S & S, Boro Line Rd. 

215-265-3450 
Tex Austin, A. Bames Co., Box 9748 512-454-4371 
Tex Houston, A. Barnes Co., 3801 Kirby SI. 

. . 713-523-7333 
Tex Richardson, A. Barnes Co., 740 ·S. Sherman SI. 

. 214-235-4541 
WashSeattle, Showalter-Judd, 1806 S. Bush 

. . 206-324-7911 
For: Can., Montreal, Que., Radionic:;, 195. Graveline SI. 

. . 514-735-4565 . 
For: Can., Downsview, Ont:, Radionics, 1111 Finch 

Ave., W. 416-638:0218 

For: Can., Ottawa, Ont., Radionics, 376 Churchill Ave. 
613-728-4624 

For: Can., Quebec, Que., Radionies, 1001 RIB. De 
L'Eglise 418-651-5854 

For: Can., Vancouver, B.C., Radionies, 2182 W. 12th 
Ave. 604-732-7317 

INTERSWITCH, 770 Airport Blvd., Burlingame, cal., 
94010, Tel: 415-347-8217, TWX: 910-374-2353; Sis. Mgr: 
D. Oderklrk ..................... ;: ..................... : ............... Pg. 1927 
Ark Magnolia, J. Y, Schoonmaker, Box 247 

501-234-3778 
Cal Burlingame, W. Purdy, 770 Air~rt Blvd. 

415-347-7701 
Cal Los Angeles, P. Wiley, 1632 Silverlake 

213-663-8028 
Colo Denver, W. Purdy, 1449 W. Littleton BI. 

303-794-4283 
Conn Meriden, P. Sturgeon, 99 Colony SI. 

203-237-1112 
Fla N. Miami Bch., Cartwright & Bean, 20100 N.E. 

25th CI. 305-945-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305-425-8284 
. Ga Atlanta, Cartwright & Bean, 3223 Cain's Hili PI., 

N.W. 404-237-2273 
III Hinsdale, Hill-Gray, 2 Salt Creek 312-325-4810 
Ind IndianapoliS, Thomas & Sukup, 2060 E. 54th 

317-251-4574 
Iowa Cedar Rapids, Engrg. Svcs., 1026 3rd, SE 

319'366-1591 
Kans Prairie Vlg., Engrg. Svcs., 7830 State Line 

913-649-4000 
La Metairie, Cartwright & Bean, Box 73336 

504-887-5225 
MassChestnut Hill, P. Sturgeon, ;330 Boyiston 

. 617-734-7710 

Mich DetrOit, Hilltronics, 13720 Puritan Ave. 
313-342-3242 

Mlnn Minneapolis, HrylR, Inc., 9 E. 22nd" 51. 
612-335-7734 

Mo SI. Louis, Engrg. Svcs., 6717 Vernon 
314-726-2233 

NJ Bergenfield, H. Gray Assoc., 20 Foster 51. 
201-384-3643 

NJ Cherry Hill, Trinkle SiS., 500 N. Kings 
. 609-667-3500 

NM Albuquerque, C.T. Carlberg, 2611 Quincy NE 
505-265-1579 

.NY Fayetteville, M.P. Andrews, 319 Mott Rd. 
315-637-3144 

NC Charlotte, Cartwright & Bean, 625 Harwyn , 
704-537-7965 

NC Raleigh, Cartwright & Bean, 1016 Belfast 
919-832-7128 

Ohio Dayton, !'leal Bear, 1563 E. Dorthy La. 
513-299-3566 

Ohio Richfield, Neal Bear,' 3435 Streetsboro 
216-659-3331 

Tenn Memphis, Cartwright & Bean, 560 S Cooper 
901-276-4442 

T~x Dallas, J. Schoonmaker, 2995 Ladybird 
214-357-8481 

Tex Houstcln, J .. y. Schoonmaker, Box 26036 
713-926-9510 

Tex San f\ntonio, J. Schoonmaker, Box 5540 
512-342-0251 

For: Can., Willowdale, Onl., A. Simmonds, 285 
Yorkland " 416-491-1010 

, INTRONICS, INC., 57 Chapel St., Newton, Mass., 02158, 
Tel: 617-332-7350, TWX: 710-335-6835 P.G. Yochuin 

Pgs, 734, 1288 
INVERTRONICS, Box .342, Pine Brook, N.J., 07058, Tel: 

201-334-6471 
INVINCIBLE GEAR CO., 14938 Telegraph 'Rd., DetrOit, 

Mich., 48239, Tel: 313-533-7524; Sis. Mgr: L.J. Smith 
IONIC ELECTROSTATIC CORP., 111 Monroe 51., 

Garfield, N.J., 0.7026~ Tel: 20.1-478-7300; Sis. Mgr: J. 
Sedlacsik, Jr 

10NICS, INC., Electronics Div., 65 Grove SI., Watertown, 
Mass, 02172, Tel: 617-926-2500; Gen. Mgr: H.G. Ryan 

IPT CORP., 185 Evelyn Ave., Mountain View, Cal., 94040, 
Tel: 415-961-9521, TWX: 910-379-6472; Sis. Mgr: J.F. 
Day, III 

See Page ;i073 To Get Your Copy of the Radio-Electronic Master 

--- Advertisement --
IPT Corporation manufactures pro
duction, test and assembly equipment 
for the semiconductor industry, both 
manufacturers and users. Products in
clude Photomask Duplicators, Elec
tronic Testers, Wafer .Probes, Hybrid 
Probes, Die Bonders, and Automatic 
Component Test Handlers. Request 
information on the IPT -600 bench Top 
unit for IC/MSI devices in sticks, and 
The IPT-900 for MOS/LSI devices in 
carriers. . 

IRC BOONE DIY. OF TRW INC., Box 393, Boone, N.C., 
28607, Te~ 704-264-8861, TWX: 510-836-3241 

Pgil. 2889-2895 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602-947-5791 
Cal Burlingame, J. Logan & Assoc., 801-0 Mahler Rd. 

415-697-6100 
Cal Los Angeles, TRW, 5410 W. Imperial Hwy. 

213-673-5262 
Cal San Diego, Transdynamics, Inb., 3108 5th Ave. 

714-298-8215 
Colo Denver, Elctrn. Compo Sis. Co., Box 22011 

303-771-6200. 
Conn Rowayton, TRW, 137 Rowayton Ave . 

203-853-4466 
DC Washington, TRW EN 1-3155 
Fla Orlando, TRW, 3203 Lawton Rd. 30.5-841-2982 
III Chicago, J,G. Twist Co., 5222 W. Diversey Ave. 

312-777-2250. 
Ind FI. Wayne, R.O. Whitesell Assoc., 3426 Taylor SI. 

219-432-5591 
Ind Indianapolis, A.O. Whitesell Assoc., 6691 E, 

Washington 51. 317-359-9283 
Ind Kokomo, R.O. Whitesell Assoc., 3827 S. 

Lafountain Sq. 317-453-6868 
lowa·Cedar Rapids, Halgin Sis. Co., 4403 First Ave., 

S.E. 319-363-5119 
Kans MiSSion, Halgin Sis. Co., Box 1245 913-722-2441 
Ky . Louisville, R.O. Whitesllil Assoc., 3620 Lexington 

Rd.; Lex Manor Bldg. 502-893-7303 
Md Baltimore, TRW . EN 9-3155 
MassWaitham, TRW,.1345 Main SI. 617-899-6100 
Mich Southfield, A.O. Whitesell Assoc., 25100 

Evergreen Rd. 313-358-2020 
Mich 51. Joseph, R.O. Whitesell Assoc., Shepard & 

Benning Bldg. 616-983-7337 
Minn 51. Paul, Northport Engrg., Inc., 2027 Grand Ave. 

612-698-3841 
Mo Clayton, Halgin Sis. Co., 201 S. Central 51. 

314-721-4415 
NM Albuquerque, Elctrn. Compo Sis. Co.: Box 3087, 

Sta. 0 505-256-3663 
Ohio CinCinnati, R.O. Wh~esell Assoc., 1172 W. 

Galbraith 513-521-2290 
Ohio Cleveland, A.O. Whitesell Assoc., 21139 Loraig 

Ave. 216-333-2585 
Ohio Dayton, R.O. Whitesell Assoc., 4133 S. Dixie Ave .. 

513-298-9546 
Ore Portland, C,K. Shanks & Assoc:, Box 25375 

503-292-5656 
Pa Pittsburgh, R.O. Whitesell Assoc ... Penn Ctr. Bldg., 

201 Penn Ctr. Blvd. 412-242-010.0 
Pa Villanova, TRW, 771 Lancastilr Ave. 

215-527-3150 
Tex Houston, Vista Engrg. Assoc., 1614 S. ;:>ost Oak 

Rd. 713-622-5680 
Tex Richardson, Vista Engrg. Assoc.,.777 Central 

Expwy. 214-235-4547 
Utah Salt Lake City, Elctrn. Comp: Sis. Co., Box 2066, 

801-278-6044 
Wisc Waukesha, J.G. Twist Co., 540. Catskill Rd. 

414-786-6330 

IRC BURLINGTON DIY. OF TRW INC., Box 887, 
Burlington, "Iowa, 5260.1, Tel: 319-754-8491,' TWX: 
91O-S25-1135; Sis. Mgr: W. Stallard ...... Pgs. 2885-2888 
Ala Huntsville, TRW, Box 60.45 205-772-9656 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602-947-5791 
Cal Danville, Straube, 401 S. Hartz 415-837-8151 
Cal Los Angeles, TRW, 5410 W. Imperial 

213-649-1232 
Cal San Diego, TransdynamicS, 3106 5th Ave. 

714-298-8215 
Cal Menlo Pk., Straube, 483 Willow 415-323-2476 
Colo Denver, Elctrn. Comp., Box 22011 30.3-771-.6200 
Conn Rowayton, TRW, 137 Rowayton Ave. 

203-853-4466 
DC Washington, TRW ENterprise 1-3155 
Fla ,Orlando, TRW, 3203 Lawton Rd. 305-841-2982 
Haw No. Hollywood, Bassett & Moore, 12045 Magnolia 

, 213-877-7129 
III Elk Grove Vlg., J. Twist, 1301 Higgins' .. 

312-593-0200 

eeml1971 
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Ind Ft. Wayne, R. Whitesell, 3426 Taylor 

. 219·432·5591 
Ind IndianapoliS, A. Whitesell, 6691 E. Wash.· 

317-359·5374 
Ind Kokomo, R. Whitesell, 3827 S. Lilfountain 

317-453·6868 
Iowa Cedar Rapids, Halgin Sis., 4403 First S.E. 

319-363·5119 
Kans Mission, Halgin Sis. Co., Box 1245 913-722·2441 
Ky Louisville, R. Whitesell, 3620 Lexington 

502·893·7303 
Md Baltimore, TRW ENterprise 9·3155 
MassWaltham, TRW, 1345 Main St. 617·899·6100 
Mich Southfield, R. Whitesell, 25100 Evergreen 

313-358-2020 
Mich St. Joseph, A. Whitesell, Shepard & Benning Bldg. 

616-983·7337 
Mich Benton Harbor, R. Whitesell, 303 Fidelity Bldg. 

616-927·2041 
Minn St. Paul, Northport Engrg., 2027 Grand 

612·698·3841 
Mo . Clayton, Halgin Sis., 201 S. Central 314-721·4415 
NM Albuquerque, Elctrn. Comp., 1811 Carlisle N.E. 

505-256-9831 
Ohio CinCinnati, A. Whitesell, 1172 W. Galbraith 

513-521-2290 
Ohio Cleveland, R. Whitesell, 21139 Lorain 

216-333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298·9546 
Ore Portland; C.K. Shanks & Assoc., Box 25375 

503-292·5656 
Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. Blvd. 

412·242'()loo 
Pa Villanova, TRW, 771 Lancllster Ave. 

. 215·527-3150 
Tenn Bristol, R. Whitesell, 340 Edgemont 615-968-4195 
Tex Houston, Vista Engrg., 1614 S. Post Oak 

.713·622-5680 
T ex Richardson, Vista Engrg., 777 Central Expwy. 

214·235-4547 
Utah Salt Lake City, Elctrn. Comp., 445 E. 2nd S. Str. 

801·355-5327 
Wisc Waukesha, J. Twist, 540 Catskill Rd. 

414·786-6330 

IRC PHILADELPHIA DIV. OFTRW INC., 401 N. Broad St, 
Philadelphia, Pa., '19108, Tel: 215-922-8900, TWX: 
710-670-2286; Sis. Mgr: R.A. Glover ................ Pg.2896 
Ala Hunlsville, !nv'v Sis. Oii., Box 130 .. 5 205-772-91300 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602·947·5791 
Cal Danville, Straube· Assoc., 401 S. Hartz 

415'837·8151 
Cal Los Angeles, TRW, 5410 W. Imperial 

. 213·649-1232 
Cal San Diego, Transdynamics, 3108 5th 

714-298·8215 
Cal Menlo Pk., Straube, 483 Willow 415·323·2476 
Colo Denver, Elctrn. Comp., Box 22011 303-771-6200 
Conn Rowayton, TRW, 137 Rowayton Ave. 

203·853·4466 
DC Washington, TRW ENterprise 1-3155 
Fla Orlando, TRW, 3203 Lawton Rd. 305·841-2982 
Haw No. Hollywood, Bassett & Moore, 12045 Magnolia 

. 213·877-7129 
III Elk Grove Vge., J.G. Twist, 1301 Higgins 

. . 312-593'()200 
III Des Plaines, TRW, 666 Garland PI: 312-299·6629 
Ind FI. Wayne, R. Whitesell, 3426 Taylor 

219·432·5591 
Ind Indianapolis, R. Whitesell, 6691 E. Wash. 

317-359-5374 
Ind Kokomo, R. Whitesell, 3827 S. Lafountaio 

317-453-6868 
Iowa Cedar Rapids, Halgin SiS., 4403 First S.E. 

319.·363·5119 
Kans Mission, Halgin Sis. Co., Box 1245 913-722·2441 
Ky Louisville, R. Whitesell, 3620 Lexington. 

. 502-893·7303 
Md Baltimore, TRW ENterprise 9·3155 
MassWaltham, TRW, 1345 Main SI. 617·899·6100 
Mich Southfield, A. Whitesell, 25100 Evergreen 

313-358-2020 
Mich St. Joseph, A. Whitesell, Shepard & Bsnning Bldg. 

616-983-7337 
Mich Benton Harbor, A.O. Whitesell Assoc., 303 Fidelity 

Bldg. . 616·927-2041 
Minn SI. Paul, Northport Engrg., 2027 Grand 

. 612·698·3841 
Mo Clayton, Halgin SiS., 201 S. Central St. 

. 314-721-4415 
NM Albuquerque, Elctrn. Comp., 1811 Carlisle N.E. 

505·256·9831 
Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 

513-521-2290 
Ohio Cleveland, A.O. Whitesell Assoc., 21139 Lorain 

Ave. . 216-333-2585 
Ohio Dayton, A. Whitesell, 4133 S. Dixie 513-298-9546 
Ore Portland, C. Shanks, Box 25375 503-292-5656 

See Page 957 for TRADE NAME DIRECTORY 

Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. 
412-242-0100 

Pa Villanova, TRW, 771 Lancaster Ave. 
215-527-3150 

Tenn Bristol, R. Whitesell, 340 Edgemont 615-968-4195 
Tex Houston, Vista Engrg., 1614 S. Post Oak 

713-622-5680 
Tex Richardson, Vista Engrg., 777 Central Ex. 

214-235-4547 
Utah Salt Lake City, Elctrn. Comp., 445 E. 2nd S. 

801-355-5327 
Wisc Waukesha, J. Twist, 540 Catskill Rd. 

414-786-6330 

IRC ST. PETERBURG DIY. OF TRW INC., 2801 72nd St, 
N~ SL Petersburg, Fla., 33733, Tel: 813-347-2181, TWX: 
81 D-863-0357 ._ ••••• _ •••.••• __ .......................... Pgs. 2928-2931 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602·947·5791 
Cal Los. Altos, E. Recht Assoc., 900 N: San Antonia 

Rd. 415·941·0336 
Cal Los Angeles, TRW, 5410 W .. lmperial Hwy.· 

213-673·5262 
Cal San Diego, Transdynamics, Inc., 3108 5th Ave. 

714·298·8215 
Colo Denver, Elctrn. Corp., Sis. Co., Box 22011 

303-771·6206 
ContlRowayton, TRW, 137·Rowayton Ave. 

203-853·4466 
DC Washington, TRW EN 1·3155 
Fla Orlando, TRW, 3203 Lawton Rd. 305·841-2982 
Fla Petersburg, IRC St. Petersburg Div. of TRW Inc., 

2801 ·72ndSt., N. 813·347·2181 
III Chicago, J.G. Twist Co., 522 W. Diversey Ave. 

. . 312-777-2250 
Ind Ft. Wayne, A.O. Whitesell Assoc., 3426 Taylor SI. 

219-432-5591 
Ind Indianapolis, R.O. Whitesell Assoc., 6691 E. 

Washington St. 317-359·9283 
Ind Kokomo, R.O. Whitesell Assoc., 3827 S. 

Lafountain Sq. 317-453-6868 
Iowa Cedar Rapids, Halgin Sis. Co., 4403 First Ave., 

S.E. 319-363-5119 
Kans Mission, Halgin Sis. Co., Box 1245 913-722·2441 
Ky Louisville, R.O. Whitesell Assoc., 3620 Lexington 

Rd., Lex Manor Bldg. 502-893-7303 
Md Baltimore, TRW EN 9-3155 
MassWaltham, IRC, 1345 Main St. 617-899-8100 
MassWaltham, TRW, 345 Main St. 1\17-899-6100 
Mich Southfield, R.O. Whitesell Assoc., 25100 

Evergreen Rd. 313·358-2020 
Mich St. Joseph, A.O. Whitesell Assoc., Shepard & 

Benning Bldg. 616·983-7337 
MO Clayton, Halgin Sis. Co., 201 S. Central St. 

. 314·721-4415 
NM Albuquerque, Electronic Component Sis. Co., Box 

3087, Sta. D 505·256·3663 
NY New York, Elctrn. Corp. Sis. Co., 1967 Tumbull 

Ave. 212·597·5500 
Ohio Cincinnati, R.O. Whitesell Assoc., 1172 W. 

Galbraith 513·521-2290 
Ohio Cleveland, R.O. Whitesell Assoc., 21139 Lorain 

Ave. 216·333·2585 
Ohio Dayton, R.O. Whitesell Assoc., 4133 S. Dixie Ave. 

. 513·298-9546 
Pa Phila~, IRC, 401 N. Broad st. 215·922·8900 
Pa Pittsburg, A.O. Whitesell Assoc., Penn Ctr. Bldg., 

201 Penn Ctr .. Blvd. 412·242-0100 
Pa' Villanova, TRW, 771 Lancaster Ave. 

. 215·527-3150 
Tex Richardson, Vista Engrg. Assoc., 777 Central 

Expwy.· 214·235·4547 
Utah Salt Lake City, Elctm. Compo Sis. Co., Box 2066 

. 801-278·6044 
Wisc Waukesha, J. G. Twist Co., 540 Catskill Rd. 

. 414-786·6330 
IROON INC., 207 Lawrencewood Ctr., Niles, III., 60648, Tel: 

312-967·5151; Sis. Mgr: J. Oliver 
lRD MECHANAL YSIS, INC., 6150 Huntley Rd., Columbus, 

Ohio, 43229, Tel: 614-885-5376; Sis. Mgr: R.B. Jones, 
Jr. 

IRISH MAGNETIC RECORDING TAPE, Div. Morhan Nat'l. 
Sis., 270·78 Newton Rd., Plainview, N.Y., 11803, Tel: 
511\·293·5582; Sis. Mgr: G. Krug . 

IRWIN LABS., INC., 1238 S. Gerhart Ave.,'Los Angeles, 
Calif., 90022, Tel: 213·685-8090; Sis. Mgr: W. Irwin 

ISC MAGNETICS DIY., Instr. Sys. Corp., 770 Park Ave., 
Huntington, N.Y., 11743, Tel: 516-423-6200, TWX: 
510-226-6983; Mgr-.M. Schwartz 

Pgs. 500,1334,1335,1806,1920,1921 
ISC/TELEPHONICS DIV,lnstr. Sys. Corp., 770 Park Ave., 

Huntington, N.Y., 11743, Tel: 516-423·6200, TWX: 
510·226-6983; V.P. Mktg: J.w. Partridge 

ISO-SWITCH CORP., 2955 Randolph .SI., Costa Mesa, 
Cal., 92626, Tel: 714,540-3244; Sis. Mgr: A. Williams 

ISOCHEM RESINS CO., 99 Cook St., Lincoln, A.I., 02865, 
Tel: 401-723-2100; Sis. Mgr: R. Glovin • 

ISOFILM INT'L., 20131 Bahama St., Chatsworth, Cal., 
91311, Tel: 213-882·0565, TWX: 910-494·1224; Sis. 
Mgr: 

ISOLANTITE MFG. CORP., 337 Warren Ave., Stirling, N.J., 
07980, Tel: 201·647-3333; Sis. Mgr: J. Simon 

ISOMET CORP:, 103 Bauer Dr., Oakland, N.J., 07436, Tel: 
201·337·3811; Sis. Mgr: J.J. Fitzgerald 
--- Advertisement ---

!somet Corporation manufactures a 
complete line of laser accessories in
cluding Electro and Acousto-Optic 
Modulators, Q·Switches and Mode 
Lockers. Matching electronic drivers 
are available. !somet also offers a com
plete line of Optical Crystals and Ul
trasonic delay devices. 

ISOTECH INC., 2 Vose Rd., Westford, Mass., 01886, Tel: 
617~692-2644; Sis. Mgr: L. Wood 

ISO TEMP RESEARCH, INC., Box 3389, Charlottesville, 
Va., 22901, Tel: 703·295·3101; Pres: L.C. Tignor 

--- Advertisement ---

!sotemp Research is dedicated to pre
cise temperature control using all 
state-of-the-art temperature sensing 
elements. Our specialty is low cost 
solid state proportional control. We of
fer temperatures from 0 to 2,OOO'C, 
stabilities to .OOOS·C, output from mil
liwatts to kilowatts, DC to 1,000 CPS. 
Consult us on your temperature con
trol needs for military, industrial or 
consumer applications. 

ISOTRONICS, INC., 1.2 Coffin Ave., New Bedford, Mass., 
02746, Tel: 617-997-4575; Pres: J. Scherer 

ITEK CORP., 10 Maguire Rd., Lexington, Mass., 02173, Tel: 
617-276·2000, TWX: 617·862-6901 . 

ITHACO, INC., 7~5 W. Clinton St, Ithaca, N.Y., 14850, 
Tel: 607-272-7640, TWX: 510-255-9307 

Pgs. 1286,1287 
Ala Huntsville, Sci. Osvices, 703 Watts, S.E. 

205·536·1969 
Cal Los Altos, Sysfems Mktg. Conslts., Box 1376 

415-941·4777 
Cal Newport Bch., Best Elcl., 4301 Birch 

714·540·4412 
Cal San Diego, Best Elctrn., Box 17156 714·277'()993 
Conn Easton, Lindgren Assoes., Box 36 203·255-4133 
Fla Orlando, Datarep, Box 5929 305-855·8945 
Fla Orlando, Sci. Devices, 707"E. Colonial 

305·424·7932 
Haw Honolulu, Aloha, 225 'Liliuokalani Ave. 

. 801·922-3819 
III Evanston, Mauer Co., Inc., Box 624 312-869·1644 
Ind Indianapolis, Meas. Instrs., 1635 N. Gent 

317·631·0909 
Kans Prairie Vlg., Leemark Engrs., 4518 W. 89th 

913-648·0124 
MassWaltham, Broger Instr., 223 Crescent 

617-891-8045 
Mich Southfield, Meas. Instrs., 25657 Southfield 

313·352-2144 
Minn Mpls., Heimann, 5603 Lyndale, S. 612-861·6051 
NY Northport, Lindgren, 1026 Ft. Salonga 

516-261-7937 
Ohio Cleveland, Meas. Instrs., 19115 Detroit 

216-333-6611 
Ohio Columbus, Meas. Instrs., 2074 Arlington 

614-488·9753 
Pa . Pittsburgh, Meas. Instrs., 908 Perry Hwy. 

412-366-1906 
Tex Dallas, IBL Engrg., 219 Preston Royal Ctr. 

214-363-2921 
Utah Salt Lake City., Applied Engrg. Prods., 6375 

Emigraiion Canyon 801-364-4942 
Va Springfield, E-Tech" 6615 Backlick Rd. 

703-451-6500 
WashSeattle, J.B. Jolly.Co., 10119 51st S.W. 

206-938-4166 
For: Can., Montreal, Que., Ahearn & Soper, Ltd., 3300 

Cavendish Blvd. 514·482-9750 
For: Can., No. Vancouver, B.C., Ahearn & SQper, Ltd., 

1234 Marine Dr. 604-988-6822 
For: Can., Ottawa, Onl., Ahearn & Soper, Ltd., 280 

Albert St. 613-232-4518 
For: Can., Toronto, Onl., Ahearn & Soper, Ltd., 844 

Caledonia Rd. 416-789-4325 
ITI ELECTRONICS, INC., 369 Lexington Ave., Clifton, N.J., 

07015, Tel: 201·473-0900; Sis. Mgr: H. Atwood, Jr. 
In AEROSPACE, 15151-91 Bledsoe SI., San Fernando, 

Cal., 91342, Tel: 213-362-1511, TWX: 910-496·1485; 
Sis. Mgr: E.E. Bielicki 

In AVIONICS DIV, 390 Washington Ave., Nutley, N.J., 
07110, Tel: 201-284-0123, TWX: 201-667-1146; VP 
Sis: J. Gansler 
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ITT CANNON ELECTRIC, 666 E. Dyer Rd., Santa Ana, 
cal., 92702, Tel: 714-557-4700, TWX: 9111-321-4267-U; 
V.P. Dlr. Mktg: N. Schoenfeld ••.•••.••••••••• Pgs. 2637-2641 
Ala . Huntsville, Brandel-Stephens, 2003. Byrd Springs' 

. . 205-883-0445 
Ariz "hoenix, ITT' Cannon Elec., 280t Air I.a. 

. . 602-273-0755 
Cal Los Altos, Recht, 900 N: San Antonio 

, . 415-941-0336 
Cal Los Angeles, Black & Strong, 1728 S. La Cienega 

213-870-9191 
Cal San Diego, Black & Strong, 7961 Engineer 

714~279·8383 
Colo Englewood, 300 E. Hampden 303-761-1474 
Conn Windsor, ITT Cannon, 61 Cook Hill 203-688-6205 
Fla Orlando, Brandel-Stephens, 132 E. Colonial 

305-425·3202 
Ga Atlanta, Brandel-Stephens, 31 10 Maple Dr., N.E. 

, 404-261 -7579 
Haw Honolulu, Dougherty Entprs., I I 64 Waimanu ' 
. 809-839-9455 
III Chicago, Carlson'Elctrn., 7448 N. Harlem 

312-774-4812 
Kans Prairie Vlg., Thunderbird Tech., 4014 A-W. 95th 

913-642-7220 
Kans Wichita, Thunderbird Tech., 7707. E. Osie 

316-684-3941 
Md Hyattsville, L. Lowery, 6200 AnnapoliS 

301-773-4977 
MassWakefield, ITT Cannon Elec., 591 North 

617-245-3850 
Mich Birmingham, J. Hofstetter, 2100 E. Maple 

313-642-0590 
Minn Mpls., ITT Cannon Elec., 4725 Excelsior 

612-920-2911 
Mo SI. Louis, Thunderbird Tech., Box 12849 

, 314-542-6488 
NY Garden City, Comtronic, 370 Old Country Rd. 

, 516-741-8966 
NY Rochester, Elcom Sales, Box 9112 716-385-1400 
NY Syracuse, ITT, Cannon Elec., E. Molloy 

315-454-9241 
NC Charlotte, Dula, 1321,E. Morehead 704-334-7090 
NC Winston-Salem, Dula; 3389 Nottingham ' 

919-768-7166 
Ohio Dayton, J. Hofstetter, 3300 S': Dixie Dr. 

.' 513-298-0662 
Ohio Medina, J. Hofstetter, 5168 Valley View Dr. 

216-241-4880 
. Pa Broomall, L Lowery, 2801 West Chester Pike 

. 215-528-5170 
Pa Pittsburgh, J. Hofst~tter, 176 Reed Dr. • 

412-922-3890 
Tex Dallas, Braniff Airways Bldg. 214-357-8171 
Tex Dallas, Thunderbird Tech., 5526 Dyer SI. 

214-368-3064 
WashBelievue, 300 120th Ave., N.E. 206-454-3903 

ITT ELECTRON TUBE, Box 100, Easton, Pa.,18042, Tel: 
215-252-7331, TWX: 510-651-4908; Sis. Mgr: A.W. 
McEwan . . 

In GREMAR, INC., 10 Micro Dr., Woburn, Mass., 01Q01, 
Tel: 617-729-8950;TWX: 710-393-1235; Sis. Mgr: D.F. 
Keohane 

ITT JENNINGS, DiY.lnt'l. Telephone & Telegraph Corp., 
970 Mclaughlin AYe., San Jose, Cal., 95108, Tel: 
408-292-4025, TWX: 910;-338-0159; Gen. Sis. Mgr: R.W. 
Hansen .... , ......... : ... Pgs: 501,1740,1741,1928,2416,2417 

Ariz Phoenix, Hytronic Meas., 1017 North Third SI. 
602-253-6104 

Cal Los Angeles, E. Landa Co., 1607 Pontius Ave. 
213-879-0770 

Cal Los Altos, E. Landa Co., One First SI. 
415-948-0788. 

Cal San Diego, E: Landa Co., 3650 Clalremont Ave. 
714-274-7242 

Colo Denver, Hytronic Meas., 4940 Ellst 39th Ave. 
303-388-4081 

Conn North Haven. Forsberg Sls.,.22 Broadway 
203-239-5111 

Fla Indian Rocks Bch., Tech Rep Associ., Box 425 
815-595-2834 

Fla Meillourne, Tech Rep AssOCI., Box 2095 
305-723-9140 

Ga Jonesboro, Tech Rep AssocL, Box 955 
404-753-0111 

III Chicago" U3S .Elctrns.,' 5642 W.Diversey 
312·622-8183 

Kans Overland Pk., Lowell-Kangas & Assoc., Box 4116 
913-888,3200 

Md Rockville, Marktron, Inc., 651 Lofstrand I.a. 
. 301-762-6210 

Md Towson, Marktron, Inc., 202 w.· Pennsylvania Ave. 
301-825-8222 

Mass Brockton, Forsberg Sls.,.lnc., 646 Summer SI. 
617-522-6300 

Mo SI. Louis, Lowell-KaQgas & Assoc., 12015 . 
Manchester 314-821-4050 

NJ Tenafly, Garrettson Co.; 121 Oak SI. 
201-568-2354 

NM, Albuquerque, Hytronic Meas., 2,05 San Pablo a.E. 
505-268-3941 

NY Glen Cove, Garrettson Co., 28 Jefferson Ave. 
516-671-2376 

NY N. White Plains, Garrettson ·Co., 48 Washington 
Ave. 914-946-3001 

NY Syracu$9, Nycom Inc., 2002 Teall Ave. 
315-437-8343 

NY Williston Pk., Garrettson Co., 275 Hillside Ave. 
516-747-6610 

Ohio Cleveland, Whelan Corp., 21877 Euclid Ave. 
. . 216-692-1266 

Ohio Dayton; Whelan Corp., 2600 Far Hills Ave. ' 
,216-298-9997 

Pa Philadelphia, Garrettson Co., 92:14 Masland SI. 
, ' 215-464-2275 

Tex Dallas; Titan Reps:, 6434 Maple Bldg. 
. 214-357-8266 

Utah Sail Lake City, Hytronic Meas., 2022 S. Main SI. 
801-466-4924 

ITT JENNINGS, Dlv.lnt'l. Telephone & Telegraph Corp., 
Box 281, Dunellen" N.J., 08812, Tel: 201-968-6556 

. Pgs. 501,1740,1741,1928,2416,2417 
Refer to ITT Jennings, San Jose Cal. for Sales Office 
Information 

r"'JENNINGS,lndl Prods., 970 McLaughlin Ave., San 
Jose, Cal, 95116, Tel:,408-292-4025, TWX: 910-338-0159; 
Sis. Mgr: D.R. Morrison .......... ~ ............... Pgs. 1618,1739 

Ariz Phoehix, Hytronies Meas., 1017 N. Third SI. 
'. ' 602-253-6104 

Cal Los Altos, WW.Posey, 175 So. San Antonio 
, " ' " 41'5'948-7771 

Cal Englewood, V ,. LAssoes., 3412.W,pentu;Y . 
. , . .. . 203-671-7688 

Colo Denver, Hytronies Meas., 4940 E.39th AVe: 
, 303-388-4081 

Conn Essex, J. Stawicki, Box 126. 203-767-8566 
Fla Indian Rocks Bch; Tech Rep., Box 425 

. ' 813-595-2813 
Fla Melbourne, Tech Rep., Box 2095 305-723-9140 
Ga J.onesboro, Tech.Rep., Box 955' . 404-753-0111 
III Arlington Hghts:, R. Dlethert, ,2420 Oakton SI. 

. 312-593-7600 
Ind ' IndianaPolis, Schroeder & Loomis,Box 20071 

. . 317-251-4571 
Kans Overland Pk., Lowell'Kangas, Box 4116 . 

913-888-3200 
Md Silver Spring, Ansell Engrg., 816 Thayer Ave. 

. 301-588-4222 
Minn MinneapOlis, Furber Co., 6500 Nicollet Ave. S.' 

, ' 612-861-1518 
Mo SI.Louis, Lowell-Kangas, 12015 Manchester 

. 314-821-4050 
NJ River Edge, Teenimat, Box 233 201 :265~9730 
NM Albuquerque, Hytronies Meas., 205 San Pablo . 

S.E. ' 505-268-3941 
NY East Aurora, Harries & Kershaw, 654 1/2 Main 

St: .' 716-652-1221 
NY Fayetteville, Harries & Kershaw, 110 Fayette Cir. 

.. 315-637-9871 
NY Webster, HarrieS' & 'Kershaw, 216 Shorewood Dr. 

, 716-671-6365 
NC Gastonia, R. Diethert, 903 E. 2nd Ave. 

. ,,704-864-9757 
Ohio DaYton, Whelan CorP.; 2600 Far Hills ·Ave. 

513-298-9997 
Pa Jenkintown, AMTEC, 730 WaShington La: 

215-549-2080 
Tex Dallas, TItan, Reps., 6434 Maple Ave. 

. 214-357-826& 
'Utah Salt Lake City, Hytronics Meas., 2022 S. Main ·SI. 

. 801 ~466-4924 
WashSeattle, 1'. Jackson; 315 N.145th SI. 

206-363-3931 
Wisc Waukesha, R. Diethert, 217 Wisconsin 

, " 414-542-9783 
ITT MACKAY MARINE, 133 Terminal Ave., Clark, N.J., 

07066, Tel: 201-381-2828; Sis. Mgr: E.A. Engebretson 
--.-.- Adye~tlsement --'- ' 

lIT Mackay Marine manufactures' a 
complete line of communications and' 
navigational equipment systems, in-' 
eludes Synthesized· Receivers (15 kHz 
to 30 MHz, Synthesized Transmitters 
(2-30, Mhz)Solid State Transmitters 
arid Receivers, Auto' alarms, Keyers, 
Radio Direction Finders, Lorans, 
Omega Receivers, Satellite N aviga-
tion Systems, 'Antenna systems and 
Survival equipment. .. 

See Page 3073 To Get Your .Copy of the Radio-Electronic Master 

ITT SEMICONDUCTORS, 3301 Electronics Way, W. Palm 
.- Beach, Fla., 33407, Tel: 305-842-2411, TWX: 

510-952·6667; Sis. Mgr: R. Bender 
ITT TELECOMMUNICATIONS, Transmission Dept., 2912 

Wake Forest .Rd., Raleigh, N.C., 27602, Tel: 
919,828-4441, TWX: 510-928-0500; Sis. Mgr: HL 
Blackford 

ttl'THERMOTECH INC., 1202 S. 5th St., Hopkins, Minn., 
55343, Tel: 612-938-7671; Sis. Mgr: E. Ostergard 

.. Pgs. 2766-2773 
Ariz ,Phoenix,D. Dick,4710 North 15th Ave. ' 

, 602-277-9740 
Cal Burbank, Secana Co., 1613 W. Burbank Blvd., 

. 213-849-6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
Conn West Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203-658-6261 
· Fla 'St. Petersburg, Florida DiY." 3200 Tyrone Blvd. 

813-347-219.1 
III. Chicago, J. Robinson, 1721 W. Division SI. 

312-252-3400 
III Norridge, B. Reynolds, 5135 N. Monterey Dr. 

312-824-4129 
Ind FI. Wayne, R. McCampbell, 3715 Nokomis Rd. 

219-747-9697 
Iowa Des Moines, F.·F: Wilcox, Box 1056 515-255-8416 
Kans Mission, Inland Assoes., 6047 Howe Dr. 

913-362-2366 
MassWeliesley Hills, Anchor Engrg., 40 Wash. SI. 

617-235-6330 
· Mich,Detroit, G. Hall, 10432 W. McNichols Rd. 

313-864-1368 
Mich Farmington, L. George, 32500 Grl!nd River 

313-474-1505 
, Minn Minneapolis, W. J. Houlihan, 6030 Wayzata Blvd. 

612-545:2538 
Mo SI. Louis, E.Monnig; #3 Laymont 314-991-2512 
NJ Roselle, Midlantic Plastic SiS., 208 Columbus Ave. 

201-241-3875 
NY Manhasset, Kaelber & Mack, 75 Plandome Rd 

, 516-627-6620 
!'IY Rochester, P. B. Schumacher, Box 8399 

716-235-2123 
NC Greensboro, Mfrs. SiS., Box 20005 919-274'2474, 
Ohio Cleveland, G. Richards, 14237 Detroit Ave. 
. ,. 21'6-221-9176 
Okla Tulsa, T. J. Ray Co., Box 45191 918-627-1515 
Ore Portland, C. E. Riggs, 422 N. W. 8th Ave. 

. 503-226-3286 
Pa Ardmore, Midlantic Plastic SiS., 125 Coulter Ave. 

. , 215-649-2436 
WashSeattle, J. Noll, 314 2nd Aye. S. 206-623-5709 
Wisc Buller,'D. Jensen, 5170 North 125th SI. :' 

, '414-781'2260 

J-B-T :INSTRS., INC., Box 1818, New Haven, Conn., 
06508, Tel: 203-772·2220; Sis. Mgr: W.A. Oliver 

Pg.1929 
Cal Inglewood, J. Berman, 9000 Bellanca SI. Sta. 

213-678-1281 
Cal La Mesa, J. Berman, Box 453 714-583-6457 

· Cal Oakland, Moulthrop SiS., 1530 E. 12th SI. 
415-261-7676 

Colo Denver, Nelson, 1294 S. Bannock 303-733-5528 
Conn Wallingford, Adams-McGregor, 77 Bayberry Dr. 

203-269-5816 
Fla Pompano Beach, HawkinS-Hutto, 2159 S.E. 9th 

SI. ' 305-943-9593 
· Fla Winter·Pk., Hawkins-Hutto, 501 Park Aye., N. 

305:647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple, N.E. 

, , 404-261-6160 
Haw Honolulu, B. Kolans & Co., 158 Mokauea SI. 

, 811-628 
Ii" Oak Pk.,G. Petitt, 6332 W. Roosevelt 

, 312-369-8940 
Ind, .FI. Wayne, W.W: Bieberich, 801 Leesburg 

219-432-2537 
Kans Overland Pk.; TL Dowell, 8151 Marty 

913-649-6069 
Md Reisterstown, Massey, Dover Rd. 301-833-2039 
MassScituate, Adams-McGregor, Box A 617-545-2213 
Mich SI. Clair Shores; J. Thorpe, 28915 Harper Ave. 
'.. 313-779-6363 

Minn Mpls, Heimann, 5603 Lyndale Ave., S. 
... . 612-861-6051 

NY Woodside, D.Tobias, 49-01 31st AYe. 
212-726-4551 

NC Raleigh, Millar EICtrns., Box 17173 919-787-9564 
Ohio Rocky River, C.H. Dolfuss, 19035 Detroit 

. ' , .' 216-33a: 7504 
Pa .. Ha~ertown, Snyder & Massey, 1325 W. Chester 

pike 215-7:89-2320 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY JBT· JOH 
Pa Pittsburgh, G. Root, 809 Wainright Dr. 

4 t 2-561-4125 
RI Lincoln. Adams-McGregor, 66 Lakeview 

401-726-1300 
Tex Dallas, Lund, 2616 Manor Way 214-358-4335 
WashSeattle, J.J. Backer Co., 221 W. Galer St. 

206-285-1300 
For: Can., Winnipeg, Manitoba, Smith-Paterson, 1550 

Erin 204-774-1855 
For: Can., Vancouver, B.C." Smith-Paterson, 1120 

Hamilton 604-681-0743 
J-TRON, 10700 "G" W. Katella, Anaheim, Cal., 92804, Tel: 

714-638-3131; Sis. Mgr: L. Jones 

JACKSON BROS:, (LONDON) LTD., 258 Bway., New 
York, N.Y., 10007, Tel: 212--WQ-2--5485; U.S. Ag!: M. 
Swedgal .. _ ... _ ......... __ ... _ ... ,_ ..... _ ..... _ .......................... Pg.2419 
Cal Millbrae, Melvin Sis. Co., 113 EI Camino Real 

697-6922 
III Westchester, W.G. Brouillette. 9855 Roosevelt 

312-345-6500 
Ore Portland, J. Eckersley, 3150 S.W. Hamilton 

503-246-3183 
Ohio Columbus, H. Seay, 1350 Crestwood 

614-235-0265 
JACKSON ELEC. INSTR. CO~, 35 Windson Ave., Mineola, 

N.Y., 11501, Tel: 516-742-5400; Sis. Mgr: H.M. Rich 
JACKSON, J.A. CORP., 430 Center Ave., Mamaroneck, 

'N.Y., 10543, Tel: 914-698-4150; Sis. Mgr: J:A. Jackson 
JAIDINGER MFG. CO., INC., 1921 W. Hubbard St., 

Chicago, III., 60622, Tel: 312-421-1090; Sis. Mgr: J.H. 
Jaidinger 

JAMES ELCTRN. TOOL CO., P.O. Box 1482, Palo Alto. 
Calif., 94302, Tel: 415-961-3448; Sis. Mgr: E.T. James 

JAMES ELCTRNS., INC., 4050 N_ Rockwell St, Chicago, 
ilL, 60618, Tel: 312-463-6500; Sis. Mgr: J.A. Kennedy 

Pgs. 1742,1743 
Cal Hollywood. L.G. Snyder, Box 1268 213-469-6278 
Cal Oakland, Belilove Co., Box 8612 415-658-9011 
Colo Englewood, A-G Elctrns., 5417 Oneida Way 

303-771-1473 
Fla Lutz, SK Wallace Assocs., Box 67 813-949-1817 
III Chicago, Lightner Assocs., 6322 Milwaukee Ave. 

312-774-1500 
Md Baltimore, O.K. Jones & Assocs., 2104 N. Charles 

, St. 301-752-05'17 
Mass Norwood, S. Pierce, Inc., 24 Linden St. 

617-762-3164 
Mich Ferndale, Shalco Inc., 23529 Woodward Ave. 313 
Minn Mpls., C.E. Bohlig, Box 16095 612-922-7011 
Mo Kansas City, Automatic Gen. SiS., 6550-E Troost 

Ave. 816-333-8206 
NJ Union City, Bressler Assocs., 4808 Bergenline 

Ave. 201-864-9577 
Ohio Novelty, P. Lohse & Co., 13932 Fox Hollow Dr. 

216-381-7788 
Ore Portland, D.G. Weber Co., 1226 S.E. 7th 51. 

503-234-7671 
Pa Lansdowne, W.F. Satterwaite. Box 191 

215-623-5100' 
Tex Richardson, J.A. Lavender & Co., 725 S. Central 

Expwy. 214-231-5040 
JAN HARDWARE MFG. CO., INC., 47-27 36th 51., Long 

Island 9ity, N.Y., 11101, Tel: 212-EM-1-0800; Sis. Mgr: 
I.E. Wasserman 

JANCO CORP., 3111 Winona Ave., Burbank, Cal., 91504, 
Tet 213-845-7473, TWX: 9111-498-2701; Sis. Mgr: R_ 
Jenson .. _._ ........ __ ..... _ ... _ .... _ ............... _ ........ Pgs. 1930;1931 
Ala' Huntsville, Rep, Inc., Box 4286 205-881-9270 
Ariz Scottsdale, Hower Co., Box 1627 602-947-4204 
Cal Menlo Pk., McKnight Co., 115 Spruce 

415-325-2844 
Cal San Diego, D. Allen Co., 7969 Engineer 

714-278-9250 
Colo Denver, Brown Tech., 130 S. Yarrow 

303-233-0863 
Conn Glastonbury, C. K. Barton Assoc., Box 91 

203-633-9417 
Fla Orlando, D. Pflueger, 131 Zelma 305-425-4002 
Ga Atlanta, REP, Inc., 1483 Monroe Dr., N.E. 

404-876-1591 
III Chicago, Midwest Microwave, 6200 N. Hiawatha 

Ave. 312-283-4900 
Kans Prairie Viii., Thunderbird Tech. Sis. & Svc., 4014-A 

W. 95th 51. 913-642-7220 
Kans Wichita, Thunderibird Tech. Sis. & Svc., i707 E. 

Osie 316-684-3941 
Md Baltimore, Kaufholz Assoc., Box 6232 

301-488-6561 
Mass Auburndale, C. K. Barton Assoc., Box 51 

, 617-332-0342 
Minn Mpls, Electro Svc. Co., 1455 W. Lake 51. 

. 612-827-2907 
Mo 51. Louis, Thunderibird Tech. Sis. & 'Svc., Box 

12849 314-542-6488 

See Page 957 for TRADE NAME DIRECTORY 

NY Albertson, C. F. Ward, 33 Coventry Ave. 
516-742-5561 

Ohio CinCinnati, Camp., Inc., 11820 Knollsprings 
513-721-2997 

Ohio Cleveland, Camp., 7461 N. Linden La. 
216-842-2737 

Pa Newton Sq., Kaufholz Assoc., Box 273 
215-356-5000 

Tex Dallas, Aymond Co .. Inc., Box 64917 
214-827-8043 

WashSeattie. Norwest Co., 1818 Westlake, N. 
206-282-3707 

For: Can., Toronto. Ont., J. Herring Co., 3468 Dundas 
416-762-7545 

EXP: N.Y., Rye, 18 Purdy Rd. ' 914-967-5704 
JANEL, INC .• 226 Main Ave., Box 2. Stirling, N.J., 07980, 

Tel: 201-647-5600; Sis. Mgr: L. Alpert 
JANITROL AERO DIV .• 4200 Surface Rd .• Columbus, Ohio, 

43228, Tel: 614-276-3561, TWX: 614-759-0241; Sis. 
Mgr: N. S. Petersen 

JANNEY CYLINDER CO. Sub Edgewater Corp .. 7401 
State Rd., Philadelphia, Pa., 19136, Tel: 215-624-6600; 
Sis. Mgr. & V.P.: P.P. Jefferis 

JAVEX ELCTRNS., 9509 Oak Glen Rd .• Cherry Valley, 
Calif.,' 92223, Tel: 714-845-3986; Sis. Mgr: C.J. 
Reimuller 

JAY-EL PRODS., 1859 W. 169th 51., Gardena, Calif., 
90247, Tel: 213-FA-I-3260. TWX: 213-327-1471; Sis. 
Mgr: L.K. Miller 

JB ELCTRN. TRANSFORMERS, INC., 2300 W. Armitage 
Ave., Chicago, III., 60647, Tel: 312-342-0080; Sis. Mgr: 
N.K. Yost 

JEFFERSON ELEC., Div. Litton Inds., 840 S. 25th Ave., 
Bellwood, III., 60104, Tel:312-626-7700; Sis. Mgr: W. 
Beam 

JENAER GLASWERK SCHOn & GEN. INC .• 200 Park 
Ave., New York, N.Y:.10017, Tel: 212-TN-7-8327; Sis. 
Mgr: H. Moeller 

JENKINS', M.W. SONS, INC., P.O. Box 70, Depl. 25, Cedar 
Grove, N.J., 07009, Tel: 201-239-5150; Sis. Mgr: H.E. 
Worden 

JENSEN MFG. DIV., Muter Co., 5655 West 73rd SI., 
Chicago, III., 60638, Tel: 312-767-7600, TWX: 
910-224-4661; Sis. Mgr: T.A. Firaneck 

JAPANESE PRODS. CORP .• 51 Cliff SI.. New Rochelle, 
N.Y., 10801, Tel: 914-636-8830; Sis. Mgr: M. Steinberg 

JEROME ELEC. CORP .. 391 Lakeside Ave .• Orange. N.J .• 
07050, T ttl: 20 I-oi' d-H5ii5; Shi. iviyr: J. DiGirolalilo 

JERROLD ELCTRNS. CORP., 401 Walnut 51., 
Philadelphia, Pa., 19t05, Tel: 215-925-9870,· TWX: 
215-569-8603 

JERROLD/WATKINS DIV .• General Instr. of Can., 60 
Wingold Ave., Toronto, 395, Onl., Can.; Sis. Mgr: T. 
Blanks 

JERSEY SPECIALTY CO .. INC .. Box 248, Wayne. N.J .. 
07470, Tel: 201-694-6200 

JERSEY TECH. CONSLTS., 22 Colles Ave., Box 215, 
Morristown, N.J., 07960, Tel: 201-JE-8-8995; Sis. Mgr: 
A.P. Gregg 

JETTRON PRODS., 58 Rte. 10, Box 7, Hanover"N.J .• 
07936. Tel: 201-887-0571. TWX: 710-986-8243; Sis. 
Mgr: J.M. Schill 

JEWELL ELECTRICAL INSTRS.. Grenier Field, 
Manchester. N.H., 03105, Tel: 603-669-6400; Sis. Mgr: 
D.A. Nelson 

JFD ELCTRNS.lSUB. RIKER-MAXSON, ComPs. Div., 
15th Ave. at 62 St, Bklyn., N.Y., 1 t219, Tel: 
212-331-1000, TWX: 710-584-2462; Sis. Mgr: G_ Ollen 

Pg.2420 
Cal Sunnyvale. JFD Northwestern, Box 823 

1108-732-0525 
Cal Van Nuys, JFD Western, 7811 Lemona Ave. 

213-785-0487 
Colo Denver. Bennewitz Asso .• 2801 E. Colfax 

303-399-1132 
Fla Eau Gallie. J.J. Smith Assocs .• Box 1506 

305-254-4206 
Ga Atlanta. Grady Duckett Sis., Box 29087 

404-237-5531 
III Chicago. S.A.R.G.E., 1915 N. Harlem Ave. 

312-237-9525 
Mass Framingham. JFD, 418 Union Ave. 617-872-4843 
Mich Grand Rapids, R. Van Riper SiS., 1842 Newton, 

S.E. 616-452-0464 
Minn Mpls., Heimann, 5603 Lyndale Ave., S. 

612-861-6051 
NJ Pennsauken, JFD, 6021 Mansion Blvd. 

302-798-0894 
NY E. Rockaway, Wm. Bellenkes Assoc., 63 Talfor 

Rd. L Y9-8260 
NY New Hartford. JFD New'York, Box 96 

315-732-3507 
Pa York. R. Schiding, 2780 Carlisle Rd. 

717-764-3407 
Tex FI. Worth. W.P. Fralia Co .• Box 12625 

817 -PE-8-2394 

WashSeattle, H. Levinson. 1211 E. Denny Way 
206-EA-3-5100 

Wisc Milwaukee, Star Engrg., 7328 W. Burdick ' 
414-LI-3-3469 

J.K. ELCTRN. CONTROLS. INC .• Box 1582. Vancouver. 
Wash., 98663, Tel: 503-631-2322; Sis. Mgr: B. Brownell 

JMR ELCTRNS. CORP .• 1424 Blondell Ave .• Bronx. N.Y .• 
10461. Tel: 212-792-9620; Sis. Mgr: R. Arbus 

JO-BELL PRODS .• INC .• 5456 West ll1th St.. Oak Lawn. 
111..60453, Tel: 312-425-0240; Sis. Mgr: P.J. Bell 

JODEE PLASTICS, INC .• 9903 Foster Ave .• Brooklyn. N.Y .• 
11236, Tel: 212-NI-9-0555; Sis. Mgr: N. Meglino 

JOHANSON MFG. CORP., 400 Rockaway Valley Rd., 
I Boonton, N.J_, 07005, Tel: 201-334-2676, TWX: 

710-987-8367; Sis. Mgr: E. Fagerlund .............. Pg. 2421 
Ala Huntsville, Powertronics. Box 403 205-852-6347 
Cal Burbank, Weightman & Assocs .• 1226 W. Olive 

Ave. '213-849-7711 
Cal Menlo Pk., Straube Assocs .• 483 Willow Rd. 

415-323-2476 
Colo Denver, Electro-Rep .• 1051 S. Platte River Rd. 

303-744-2821 
Conn Meriden, J. Murphy Assocs .. 166 ,Converse Ave. 

203-268-1812 
Fla Clearwater. Perrott Assocs .• Box 4532 

813-531-5513 
Fla Orlando, Perrott Assocs., Inc., 1607 Forsyth Rd. 

305-275-1132 
Fia W. Palm Beach, Perrott Assocs., Box 6277 

305-967-1770 
III Edwardsville, Delbridge Assocs., Box 241 

618-462-8689 
III Rolling Meadows, Sumer, Inc., 5105 Tollview Ave. 

312-392-7370 
Ind Ft. Wayne. Sumer. Inc., 2211 S. Calhoun 

219-744-4332 
La New Orleans. G. V. Peck Co., Box 8087 

504-282-1553 
MassSeekonk, J. Murphy Assocs., 30 Sunset Dr. 

617-761-7153 
Minn Minneapolis. Stoss Assocs., 5700 W. 36th SI. 

612-925-2757 
NM Albuquerque. Electro-Rep., 3211 Silver. S.E. 

, 505-256-174U 
NY Fayetteville. Graydon-Sherman. Davis Bldg. 

315-637-9861 
NY MI. Vernon. Friedman-Smith Elctrn. SiS., 519 S. 

5th Ave. 914-664-4866 
NC Thomasvilie, Powertronics, Box 403 919-476-4257 
Okla Tulsa. G. V. Peck Co., Box 15671 918-585-5853 
Pa Lansdowne, W. F. Satterthwaite, Box 191 

215-623-5100 
Tex Dallas, G.V. Peck Co .• 210 Casa Linda Plaza 

214-328-3511 
Tex Houston, G. V. Peck Co., 5757 Bellaire Blvd. ' 

713-664-1435 
WashSeattle, R. Johnston Co., 1011 N.E. 69th 51. 

206-524-5170 
EXP: N.Y .• New Yor. Multiparts Corp., 52 Wall 51. 

212-944-4370 
For: Can .• Mont.. Que .. Braydon Electro. 360 Montee 

DeLiesse Rd. 514-341-3330 
--- Advertisement ---

Johanson Technology offers a com
plete line of monolithic ceramic chip 
capacitors. The same high quality 
chips are also available as glass encap
sulated leaded devices. J.T.I. glass en
capsulated units are designed for 
critical space problems found in com
puter and communication system ap
plications, yet are competitively prices 
with common molded devices. 

. JOHNS-MANVILLE SLS. CORP., 22 East 40th SI.. New 
York. N.Y., 10016 

JOHNSON CORP., !lOS Wood SI.. Three Rivers, Mich., 
49093. Tel,: 616-278-1715; Sis. Mgr: R.W. Gotschall 

JOHNSON E. F. CO., 1923 Tenth Ave., S.W., Waseca, 
Minn., 56093, Tel: 507-835-2050; Sls_ Mgr: C.S. Willson 

Pgs. 2422,2423,2642-2644 
Ariz Phoenix, H.A. Moore Sis. Co .• Box 7245 

602-274-0060 
Cal No. Hollywood. M. Stobin. 7353 Greenbush 
Cal Redwood City, Logan Sis .• 463 Brewster 

415-369-6726 
Cal Sausalito, E. Johnson. 3030 Bridgeway Bldg. 

415-332-t 979 
Colo Denver, McLoud & Raymond. 2151 S. Grape, Box 

22044 " 303-756-1589 
Conn~eriden. P.R. Sturgeon, 99 Colony 51. 

203-237-1112 
Fla Winter Pk .• HawkinS-Hutto. 501 Park N. 

305-647-7407 
Ga Atlanta, Millar Elctrns .• 3110 Maple 'NE 

404-261-6160 
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Haw Honolulu, Dougherty Entprs., Box 3497, 1001 
Dillingham 531-7548 

III Chicago, Ellinger Sis., 6580 Northwest 
, 312-763-1570 

Ind Ft. Wayne, McFadden Sis., 1102 Roosevelt 
219-445-4281 

Ind Indianapolis, McFadden Sis., 11059 ·N. Park 
317-846-0790 

Iowa Cedar Rapids, J. Vrbik, 3-50 St., NE 
319-377-8244 

Kans Overland .Pk., E.F.· Johnson,"8001 Conser 
913-381-9736 

Md Lanham, E. Johnson, 9420 Defense Hwy. 
301-577-5505 

MassChestnut Hill, E. Johnson, 1330 Boylston 
617-734-8660 

Minn Savage, E. Johnson, Box 405 612-890-7904 
Minn Waseca, E. Johnson, 299 10th Ave., SW 

507-835-2050 
NY Buffalo, R. MitsCher, 496 Ellicott Sq . .Bldg. 

716-854-2517 
NY Camillus, R. Mitscher, 3573 Howlett Hill 
NY Elmont, F. Schmitt, 311 Meacham Ave. 

516-437-8150 
NY Fayetteville, R. Milscher, 51 Ely Dr. 315-445-4540 
NY Pittsford, R. Mitscher, 22 Latchmere 

716-381-9115 
NY Syracuse, R. MitsCher, 606 Forest N. 

315-458-1321 
NC Raleigh, Millar Elctrns., Box 17173 919-787-9564 
Ohio Columbus, McFadden sis., 150 E. Broad 

614-221-3363 
Ohio Novelty, McFadden SiS., 13938 Brenner 

216-241-0849 
Tenn Memphis, E.F. Johnson: 5050 Poplar' 

901-683-2828 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. . 

, 214-357-4601 
Tex Houston, R.E. Nesbitt Co., Box 66831 

713-528-3811 
WashMercer Island, E. Johnson, 3049 78th, S.E. 

206-232-6242 
EXP: Minn., Waesca, E. Johnson, 299 10th Ave., S.w. 

507-855-2050 
EXP: N.Y., NY, Roburn Agencies, 349 W .. 14th St. 

212-989-5939 
For: Can., Willowdale, Ont., A.C. Simmonds, 285 

Yorkland 416-445-9111 
JOHNSON ELEC. COIL CO., 9361 Larch Ave., Box 559; 

Elmhurst, III., 60126, Tel: 312_833-1800; Sis; Mgr: V¥'.l. 
Johnson 

JOHNSON & HOFFMAN MFG. CO., Div. SUpGrior Tube· 
Co., 40 Voice Rd., Carle Place, N.Y., 11514, Tel: 
516-PI-2-3333; Sis. Mgr: R.A. Wille 

JOHNSON MFG. CO., Box 96, Princeton, Iowa, 52768, Tel: 
319-289-5123; Vice Pres: R.H. Thompson 

JOHNSON R. W. CO., 7511 (9) Clay Ave., Huntington 
Beach, Cal, 92648, Tel: 714-847-8070; Sis. Mgr: R.W. 
Johnson 

JOHNSON RESEARCH CORP., 2099 New Hwy., 
Farmingdale, N.Y., 11735, Tel: 516-694-5330; V.P.: 
S.F. Jo~nson 

--- Advertisement ---

J.R. Corp's GPL Master Directory is 
widely used by Govt. contractors and 
agencies,. contains over 5000 pages of 
Listings of Qualified Manufacturers 
and their addresses. 

The AN, AND, MS Military Standard 
Parts Caialog is a complete Set of Mili
tary Standard Parts Drwgs., 18 Books, 
Loosleaf form. 

Our Mil-Fed Spec. Library Service 
contains Specs & Slash Sheets of .all 
issues you select according to the FSC 
Classes of your choice, up-dated as is
sued. 

All these services are available on Mi
cro-Fiche as well as hard copy. Priced 
right, write for particulars & prices. 

Manufacturer's Catalog File 10,000 
companies Catalog's on Microfiche 
Indexed by Firm Name; by Product 
and by Manufacturers Part. 

JOHNSTON LABS., INC., 3 Industry La, Cockeysville, Md., 
21030, Tel: 301-666-9500; Sis. Mgr: L. Gevins 

JOLIET CONTROL CORP., Box 751, Joliet, III., 60434, Tel: 
815-726-6273; Sis. Mgr: J. Bourg 

JONARD INDS. CORP., 3047 Tibbett Ave., Bronx, N.Y., 
10463, Tel: 212-549-7600; Sis. Mgr: B. Osten 

pg. 2941 
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Cal Lynwood, Assoc. Engrg. SiS., 12140 Atlantic Ave. 
213-774-3655 

Haw Honolulu, Aloha Assocs" 225 Ukiuokalani Ave. 
III Grayslake, R. Kipp Ass6cs., Box 226 

--- Advertisement ---

JONARD manufactures "PRECI
SION HAND TOOLS FOR ELEC
TRONICS . & 
TEL.ECOMMUNICATIONS." This 
includes a cOmplete line of: DYNA
MOMETER DIAL & TENSION 
GAUGES. CONNECTOR CON
TACT EXTRACTION & RE
MOVAL TOOLS. RELAY SPRING 
ADJUSTERS. CONTACT BUR
NISHERS & CLEANERS. PLIERS. 
WRENCHES. TOOL KITS (standard 
or made to order). JONARD ALSO 
SPECIALIZES IN CUSTOM 
MANUFACTURING TO EXACT 
SPECIFICATIONS. 

JONES, A.D. OPTICAL WORKS, 64 Cambridge St., 
Burlington, Mass., 01803, Tel: 617-272-5210; V.P. Cust. 
.Rel: R.J. Downing . I 

JONES HIRAM ELCTRNS., 11607 Vanowen St., No. 
HollYWood, Cal., 91605, Tel: 213-87!Hl213; Sis. Mgr: 
E.W. Reed .................................................. Pgs.2634,2635 
Mass Burlington, G & K Elctrns., 87 Terrace Hall 

617-272-3521 
NY Bayside, W.Jay Assoes., 23-25 Bell Blvd. 

212-762-4238 
NY NYC, C. Tennant, 100 Park Ave. 212-889-2530 
Ohio CinCinnati, Schlemmer, 1172 W. Galbraith 

513-522-8340 
Tex Dallas, Packard Assocs., Box 20825 

. 214-357-5713 
JONES MOTROLA CORP., 432 Fairfield Ave., Stamford, 

Conn., 06904, Tel: 203-327-6440; Sis. Engr: W. 
Bissonnette . 

JONESVILLE PAPER TUBE CORP., 474 Beck Rd., 
Jonesville, Mich., 49250, Tel: 517-849-2951; Sis. Mgr: 
W.W. Schray . 

JORDAN CONTROLS, 5607 W. Douglas Ave., Milwaukee, 
Wisc., 53218, Tel: 414-461-9200; Sis. Mgr: C.E. Jordan 

JORDAN ELECTRIC CO., 14707 Keswick St.,Van Nuys, 
Calif., 91405, Tel: 213-873-5782; Sis. Mgr: B.M. Barton 

JOSLYN ELCTRN. SYS" Dlv. J~slyn Mfg. & Supply Co., 
6868·Cortona Dr., Box 817, Goleta, Cal., 93017, Tel: 
805-968-3551; Gen'l. SIs. Mgr: Don Worden 

, Pg.1933 
JOY MFG. CO., 338 S. Broadway, New Phila., Ohio, 44663, 

Tel: 216-343-3351, TWX: 216-389-9708; Mktg. Mgr: 
A.J. Pancheri 

JOY MFG. CO., Fan Mktg. Dept., 338 S. Broadway, New 
Philadelphia, Ohio, 44663, Tel: 216-343-3351, TWX: 
216-098-6451; Mktg. Mgr: W.J. Bienko 

JSH ELCTRNS, INC., 8549 Higuera St., Culver City, Calif., 
90230, Tel: 213-870-4616, TWX: 910-340-6356 

JUALL GEAR CO., INC., 1108 Goffle Rd., Hawthorne, N.J., 
07506, Tel: 201-427-4220; Sis. Mgr: C. Juall 

JUDSON RESCH. & MFG. CO., Conshohocken, Pa., 
19428, Tel: 215-828-3011; Sis. Mgr: M. Smith 

JUDD WIRE DIV., Electronized Chems. Corp., S Bedford 
St., Burlington', Mass., 01803, Tel: 413-863-4357, TWX: 
510-290-2147; Sis. Mgr: J.R. Moochen 

JULIE RESEARCH LAB., 211 W. 61st St, New York, N.Y., 
'10023, Tel: 212-C1-5-2727; Sis. Mgr: D. Koep 

Pgs. 502,503,2853 
Ala Huntsville, Int'l. Sci. Instrs., 4017 Dunsmore 

205-536-9686 
Cal Cosa Mesa, Meas. Assocs., 2955B Harbor 

714-540-7160 
Cal Pasadena, Luscombe Engrg., 610 S. Arroyo 

Pkwy. ' 213-684-2000 
Cal' San Mateo, Luscombe Engrg., 220 E. 3rd 

415-681-1398 
Cal Sunnyvale, Meas. Assoes., Box 2162 

408-739-7785 
Conn Hamden, Instr. Conslls., 2381 Whiteny 

203-248-4174 
III Evanston, Mauer Co., Box 624 312-869-1644 
Iowa Cedar Rapids, Engrg. Svcs., 1026 3rd 

319-366-1591 
Kans Prairie Vlg., Engrg. Syes., 7830 State Line 

914-649-4000 
Md Bethesda, S & S Assocs., 7720 Wisconsin 

301-654-1434 
MassWaban, Instr. Conslls., Inc., 81 Wyman St. 

617-969-9881 
Minn St. Paul, Wagner Comp., 542 S. Snelling Ave. 

612-698-0331 
Mo St. Louis, Engrg. Sves., 67 Vernon Ave. 

314-726-2233 

NY Mt. Vernon, Electricallnstr. Svc" 25 Dock 
914-699-9717 

NY Syracuse, Ossmann Instr., 101 Picikard 
NC Raieigh,.!nt'l. ScI. Instrs., 5100 N. Glenn Dr. 

919-787-7244 
Pa King of Prussia, S & S Assocs., Boro Une 

, 215-265-3450 
K & L MICROWAVE INC., 203 Newton St., Salisbury, Md., 

21801 
K'& S ENGRG. CO., 6917 W. 58 St., Chicago, Iii., 60638, 

Tel: 312-586-8503; Sis. Mgr: M. Berkenbilt 
K-TECH., INC., 885 Waverly St., Framingham, Mass., 

01701, Tel: 617-873-9705, TWX, 710-380-0509; Sis. 
Mgr: M.R. Levy 

K-W ENGRG. WORKS, N50 W16328 Pin Oak Ct., 
Menomonee Falls, Wise., 53051, Tel: 414-781-8616; 
Sis. Mgr: H.C. Kaetel 

K WEST, 9371 Kramer Ave., Westminster, Cain., 92683, 
Tel: 714-893-6593, TWX: 910-586-1806; Sis. Mgr: F.C. 
Jones 

KAHL SCIENTIFIC INSTR. CORP., P.O. Box 1166, EI 
Cajon, Calif., 92022, Tel: 714-444-5944; Mgr: E. 
Jerzewski 

KAHLE ENGRG. CO., 3344 Hudson Ave., Union City, 
N.J., 97087, Tel: 201-867-8500; Dir. SIs: C.A. Napor 

Pg.947 
---' Advertisement --- . 

KAHLE Automatic Production Ma-
. chines and Machine Systems are cus

tom engineered for precision, high 
speed processing or assembling of 
lamps, tubes, semi-conductors, diodes, 
transistors, electrical sub-assemblies, 
switches, . vacuum bottles, ·etc. Her
metic seal and exhaust machines in
clude those for most vacuum and gas 
filled devices; two or three piece lead
and-cap, lead-slug butt welding by re
sistance or capacitor discharge 
welding machines with 100-200 per 
minute capacity; cat-whisker or cur
rent carrying element welding. Glass 
machinery of all types. 

KAHLENBERG BROS. CO., Box 358, Two Rivers, Wisc., 
54241, Tel: 414-793-1307; Sis Mgr: K.w. Kahlenberg 

KAHN & CO., INC., 885 Wells. Rd., Wethersfield, Conn., 
06109, Tel: 203-529-8643, TWX: 710-425-0790; Pres: 
1.1. Kahn 

KAHN RESCH. LABS., INC., 81 S. Bergen PI., Freeport, 
N.Y., 11520, Tel: 516-FR-9-8800; Sis. M'gr: 

KAISER AEROSPACE & ELCTRNS., Box 11275, Sta ... A", 
Palo Alto, Calif., 94306, Tel: 415-321-3320, TWX: 
910-373-1274; Mktg. Mgr: C.K. Snyder 

KAISER CATV, Div Kaiser Aerospace & Elctrns., Box 9728, 
Phoenix, Ariz, 85020, Tel: 602-944-4411, TWX: 
910-957-1601; Sls.Mgr.: G. Woods 

KALART VICTOR, Hultenius St., Plainville, Conn., 06062, 
Tel: 203-747-1663; Sis. Mgr: M. Goldberg 

KAMAN NUCLEAR, Div. Kaman Sci. Corp .. 1700 Garden 
Gods Rd., Colorado Springs, Colo., 80907, Tel: 
303-473-5880, TWX: 510-431-4929; Mktg. Mgr: D. 
Wick 

KANO ,LABS., INC., 1000 Thompson La., Nashville, Tenn., 
37211, Tel: 615-833-4101; Sis. Mgr: T.J. O'Kane 

KAPPA NETWORKS, INC., 165 Roosevelt Ave:, 
Carteret, N.J., 07008, Tel: 201-541-4226 

Pgs.152O,1521,2748,2749 
Cal Escondido, Andrew Elctrn., Box 2154 

714-747-3015 
Cal Menlo Pk., G. McKnight, Box 36. 415-325-2844 
Colo Denver, Elctm. Comps. Sis., Box 22457 

. 303-771-6200 
Cal Woodland Hills, Interstate Mktg., 22030 Ventura 

. 213-883-7606 
Fla Melbourne, Hanson Assoes., Inc., Box 26 

305-727-7474 
III ..Franklin Pk .. Dekotech SiS., Box 306 

312-455-5100 
MassLexington, ~. Boeing, 18 Muzzey SI: 617-862-2500 

. Minn Mpls., L. Murphy, 730 Chicago AVf). 612-333-4511 
N'J Cherry Hill, Benco SiS., Box 245 609-429-5515 
NY W: Islip, Hill Assocs., 142 Sequams La., W. 

516-587-9487 
Ohio CinCinnati, Tri-State Mktg., 1717 Section Rd. 

. 513-631-5060 
Tex- Dallas, R. Thomas, 8616 Northwest Plaza Dr. 

. 214-363-11591 
For: Tex, Ft. Lee, Euramco IntI.; Box 1190G 

KARTRON INC., P.O. Box 1338, Huntington Beach, Calif., 
92647, Tel: 714-534-1161; Sis. Mgr: T.B. Unton conl'd 
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cl.lnt'd --- Advertisement _. ---

Coil Tester--Shorted Turn Indicator
-used since 1946 by repeat and new 
customers. New circuit-board con
struction. Standard probes for un
mounted coils (no iron core or brass 
sleeve) range in six sizes from 
5/32x7/32x3-inch (detects one 
shorted turn of #44 copper wire in 
2-inch dia. loop or # 20 wire in 3-ft. 
dia. loop) down to 0.045xO.050x5/8-
inch requiring 3 or more turns # 44 to 
indicate a short. Non-shocking, goof-· 
proof. Require·s 5-minute warmup, 10-
minute housewife training, your 
sample shorted turns for "calibration", 
and your "wire-around-probe and 
through donut" for toroids at reduced 
sensitivity. Built for squashing by 
Mack truck, except small (soft-iron) 
probes are fragile. Price $250. Ship-
ping wt. 9 lbs.· . 

KATO ENGRG. CO., 14151stAve., Mankato, Minn., 56001, 
Tel: 507-387-4011, TWX: 910-565-2243; Sis. Mgr: M.C. 
Madsen 

KATOLIGHT CORP., 1 st Ave. at Chestnut, Mankato, Minn., 
56001, Tel: 507-387-7973; Sis. Mgr: C.E. Buhr 

KAVLlCO ELCTRNS., 20869 Plummer SI., Chatsworth, 
Cal., 91311, Tel: 213-882-2400; Sis. Mgr: S. Kennon 

KAWECKI BERYLCO INDS., INC., 220 E. 42nd SI., New 
York, N.Y., 10017, Tel: 212-682-7143, TWX: 
710-581-5199; V.P.-Sls: D. Richards 

KAY ELEMETRICS, 12 Maple Ave., Pine Brook, N.J., 
07058, Tel: 201-227-2000, TWX: 710-734-4347; Mktg. 
Mgr: I. Silberg ................................................ Pgs. 504-509 
Cal Goleta, Kay Sis. &Svc., Box 206 805-967-9316 
Cal Los Angeles: Kay Sis. Office 213-622-8039 
Ind So. Bend, Kay Sis. & Svc., U.S. Rte. 31, N. 

219-272-2848 
KAY-RAY, INC., 740 E. Northwest Hwy., Palatine, III., 

60067, Tel: 312-358-9437; Sis. Mgr: J.J. Karp 
KAYE INSTRS., INC., 737 Concord Ave., Cambridge, 

Mass., 02138, Tel: 617-868-7080 
KAYNAR MFG. CO., 800 S. State College Blvd., Fullerton, 

Cw:;:., :23:1, T.:;I: 71';-:7~-1S50. TW~~: C1C·C~:-1:2:D; 
Sis. Mgr: H. Hatfield 

K.C.C. SHOKAI, LTD., 31, 4-chome, Ouchl-dori, Naka-ku, 
Kobe, Japan, Tel: 078-87-0271, TWX: 5622-835 (WMKCC 
KOBI; Sis. Mgr: K. Himeno ................................ Pg. 1479 
NY New York, Nichimen Co., Inc., 60 Broad SI. 

D14-3456 
Tex Houston, Japan Cotton Co., Meirose Bldg. 

CA 5-6863 
--- Advertisement ---

KCC is the biggest manufacturer of 
.wire accessories in Japan. For exam
ple, Adhesive wire marker, Slip-on C
type marker, Slip-on tube marker, 
Sleeve type tube marker etc. KCC is 
also the pioneer of the mosaic display 
board in Japan. 

KDI ADTROL,INC., 700 Abbott Dr., Broomall, Pa., 19008, 
Tel: 215-544-6900 

KDI SEALTRON CORP., Box 15073, Cincinnati, Ohio, 
45215, Tel: 513-821-7444; Sis. Mgr: J.A. Prior 

KEDMAN CO., ·Box 267, 762 S. Redwood Rd., Salt Lake 
City; Utah, 84110, Tel: 801-363-4413; V. P: D.D. Moore 

KEENE CORP., Kaydon Bearing Div., Muskegon; Mich., 
49443, Tel: 616-755-3741; Sis. Mgr: W.J. Klinkner 

KEISER'S INDS., INC., Laumau SI., MI. 'Holly Springs, Pa., 
17065, Tel: 717-486-7511; Sis. Mgr: E.C. Gedon 

KEITHLEY INSTRS., INC., 28775 Aurora Rd., Cleveland, 
Ohio, 44139, Tel: 216-248-0400; Sis. Mgr: A.D. 9liverio 

KELK, GEORGE LTD., 48 Lesmill Rd., Don Mills, Onl., 
Canada, Tel: 416-445-5850; Sis. Mgr: C.H. Draper 

KELLER, HUGO P.,INC.,41 East 42nd SI., NewYork,N.Y., 
10017, Tel: 212-682-8450 A. Holland 

KELM G.R. MACH. WORKS, INC., 347 E. Railway Ave., 
Paterson, N.J., 07503, Tel: 201-523-0546; Sis. Mgr: O. 
Lakatos 

KELTRON CORP., 225 Crescent SI., Waltham, Mass., 
02154, Tell 617-894-0525; Sis. Mgr: H.M. Fox 

KELVIN~ 5919 Noble Ave., Van Nuys, Cal., 91401; Tel: 
213-782-6662; Sis. Mgi: A.A. Featherston . 

KEMLITE LABS., INC., 1819 W. Grand Ave., Chicago, III., 
60622, Tel: 312-TA-9-6050; Sis. Mgr: J.V. Daniels 

KEMPER ENGRG. CO., 9337 Shoshone Ave., Northridge, 
Cal., 91324, Tel: 213-886-0121; Sis. Mgr: J.P. Kemper 

KEMTRON ELECTRON PRODS., INC., 14 Prince Pl., 
Newburyport, Mass., 01950, Tel: 617-462-4464; Sis. 
Mgr: K.A. Callahan 

KENDALL CO., Fiber Products Div., Walpole, Mass., 
02081, Tel: 617-668-0175, TWX: 710-346-0844; Dir. 
Mktg: KW. Hays . 

KENDALL CO., Polyken Div., 309 W. Jackson Blvd., 
Chicago, III., 60606, Tel: 312-WE-9-71 00; Sis. Mgr: W.J. 
Hodges 

KENICS CORP., One Southside Rd., Danvers, Mass., 
01923, Tel: 617-774-8600, TWX: 710-347-0882; Sis. 
Mgr: A.R. Macdonald 

KENNAMETAL INC., Lloyd Ave., Latrobe, Pa., 15650, Tel: 
412·537-3311, TWX: 510-468-727~; V.P. Sis: B. 
Burgoon, Jr. 

KENNEDY CO., 540 Woodbury Rd., Altadena, Calif., 
91001, Tel: 213-798-0953, TWX: 910·588-3751; Mktg. 
Mgr: D.S. Krueger 

KENNEY ENGRG. CORP., 1301 S. Shamrock, Monrovia, 
Cal., 91016, Tel: 213-357-2224; Sis. Mgr: B. Cerchione 

KENT CORP., 169 N. Lake SI., Mundelein, III., 60060, Tel: 
312-566-1300, TWX: 910-685-4322; V.P. & Gen'l. Mgr: 
C. Chun 

KENTON ENGRG. CORP., 8232 Christiana Ave., Skokie, 
III., 60076, Tel: 312-677-8280; Sis. Mgr: A. Zemanski 

KENTROX INDS., INC., 14335 N.W. Science Pk. Dr., 
Portland; Ore., 97229, Tel: 503-643-1681; Pres: T.J. 
Holce ' 

KENTUCKY ELCTRNS., Box 511, Owensboro, Ky., 42301, 
Tel: 502-684-0431; Sis. Mgr.: P. M. Gahr 

KEPCO, INC., 131-38 Sanford Ave., Flushing, N.Y., 
11352, Tel: 212-461-7000, TWX: 710-582-2631; SIs. Mgr: 

. M. Kupferberg .............................................. Pgs. 737-771 
Ala Huntsville, J. Highsmith, 3322 S. Memorial 

205-881-3294 
Ariz Tempe, Tri-City Elctrns., Inc., Box 26757 

602-967-3222 
Cal Sherman Oaks, Windsor Dynam., Box 5500 

213-989-3631 
Cal Woodside, Windsor Dynam., 195 Greer Rd. 

415-854-4870 
Colo Denver, J.F. Hurlbut, 1295 Bannock SI. 

303-744-1451 
Conn Farmington, R. Perron, 10 Briarwood Rd. 

203-673-4825 
Conn Trumbull, R. Perron & Co., 36 Louis SI. 

203-268-9631 
DC Wash., Eastern Instr., 5410 Indian Head Hwy. 

202-333-8880 
Fla Orlando, J. Highsmith, 2543 Industrial 

30ti-2ij3-ti202 
III Chicago, Midwest Elcl., 5707 W. Division 

312-626-0030 
Ind Indianapolis, Midwest Elcl., 4000 Meadow 

317-546-4967 
Iowa Cedar Rapids, Midwest Elcl., 2042 Franklin N.E. 

. 319-362-4410 
Kans Shawnee Mission, Kathrinus, Kelly, Boswell, 5460 

Buena Vista 913-722-0000 
MassNorwood, R, Perron, 159 Morse SI. 617-762-8114 
Mich Royal Oak, Satullo, 4514 N. Wooqward 

313-549-3910 
Minn Mpls., E.C. Elctm., 10108 Abbott S. 612-888-4626 
Mo SI. Louis, N. Kathrinus, 2427 Brentwood 

314-962-5627 
NH Dover, R. Perron, 1 Elm SI. 603-742-2321 
NJ Red Bank, Eastern Instr., Inc. 201.842-4242 
NM Albuquerque, C. Schmidt, 9611 Acoma, S.E. 

505-298-2415 
NY Great Neck, Eastern Instr., 300 Northern 

516-466-9505 
NY No. Syracuse, NACO Elctrns., Box 248 

. 315-699-2651 
NY Poughkeepsie, NACO Elctrns., 14 Lori SI. 

914-462-2730 
NY Rochester, NACO Elctrns., 74 Park Ave. 

. 716-244-4720 
NY Utica, NACO Elcl{ns., 2631 Edgewood 

. 315-732-1801 
NC Charlotte·, J.L. Highsmith, 3733 Monroe 

704-333-7743 
Ohio Cleveland, Satullo Co., 16801 Euclid Ave. 

, . 216-486-2800 
Ohio Dayton, Satullo Co., 2801 Far Hills Ave. 

513-293-7061 
Pa Phila., Eastern Instr., 613 Cheltenham 

215-927-7777 
Pa Pittsburgh, Satullo Co. 412-931-5200 
Tex Dallas, Airep Elctms., Inc., 6300 N. Central 

Expwy. 214-363-5291 
Utah Salt Lake City, J . .Hurlbut, 3605 S. Bannock 

801-299-4321 
Va Richmond, Eastern Instr., Inc., Ross Bldg. 

703-644-6622 
Va Richmond, J. Highsmith, 2604-D Buford 

703-272-5888 
WashSeattle, H. Levinson, 1211 E.Denny Wy. 

206'323-5100 
Wisc Waukesha, Midwest Elecl., 1317 Garfield 

414-542-5129 

KAR - KEY 
EXP: N.Y., NY, Ad. Auriema, 120 Liberty SI. 

212-349-8220 
For: Can., Montreal, Que., Radionics, 195 Graveline 

514-735-4565 
KEPRO CIR. SYS., INC., 3630 Scarlet Oak Blvd., SI. Louis, 

Mo., 63122, Tel: 314-AC-5-5166; Mktg. Mgr: G.E. 
Mobus 

KERR-MCGEE CHEM. CORP., Kerr-McGee Bldg., 
Oklahoma City, Okla., 73102, Tel: 404-236-1313; Sis. 
Mgr: W.F. O'Brien 

KERTRON,INC., 7516 Centrallnd'i Dr., Riviera Beach, Fla, 
33404, Tel: 305-848-9606, TWX: 510-952-7611; Sis. 
Mgr: J.J. Fiynn 

KESSLER-ELLIS PRODS., 120 1st Ave., Atlantic 
Highlands, N.J., 07716, Tel: 201-291-0500; Sis. Mgr: R. 
Messer .................................................................... Pg. 1336 
Ala. Huntsville, Rep, Inc., 8100 S. Memorial Pkwy. 

205-881-9270 
Ariz. Scottsdale, Palmer Assoc., 8650 E. Joshua Tre.e 

La. 602-947-4666 
Cal Sunland, Anderson Power prods., 9310 Hillrose 

213-352-3114 
Colo Denver, Palmer Assocs., 1050 Yuma SI. 

303-255-9961 
Fla. Clearwater, WMM Assoc., 1260 A. S. Highland 

Av. 813-446-0075 
Ga. Atlanta, Rep, Inc., 1483 Monroe Dr. N.E. 

404-876-1591 
III Chicago, Lincoln, Hodges, 5875 N. Lincoln 

. 312-561-8440 
Ind Indianapolis, F. Sedlack, 2511 E. 46th 

317-545-1141 
Iowa Des Moines, BEAMS, 517 Fifth Av. 515-279-3015 
Md Silver Spring, Globe Assocs., 8121 Georgia Ave. 

301-587-0060 
MassNewburyport, Gilway Sis. Co., Box 584 . 

617-465-7568 
Mich DetrOit, D. Poulin, 17222 E. Warren 313-886-4990 
Minn Minneapolis, R.J. Sis., 7100 S. France 

. 612-922-1425 
. NY Liverpool, L. Garner & Assocs., Box 56 

315-652-7911 
NC Charlotte, Count, Inc., 7616 Frosch Rd. 

704-392-7496 
Ohio Cleveland, E. Bock, 18838·Canyon 216-331-5212 
Pa Media, W. Reeves, 2973 N. Providence 

215-566-6709 
Tex Dallas, T.M. Curtis Co., 5635 Yale Blvd. 

214-361-1666 
WashSeattle, C. Parsons, 5319 4th Ave., S. 

206-762-7373 
Wisc Waukesha, Rockwell, Brown, Lincoln, Hodges, 

217 Wisconsin 414-542-3M7' 
KESTER SOLDER CO, Div. Litton Ind. Inc., 4201 

Wrightwood Ave., Chicago, III., 60639, Tel: 
312-235-1601; Mgr.Sls. Adm: G. Vanicek 

KESTLER ELCTRNS., 9417 La Rosa, Temple City, Cal, 
91780, Tel: 213-286-2739; Sis. Mgr: R.J. Kestler 

KEUFFEL & ESSER CO., 20 Whippany Rd., Morristown, 
N.J., 07960, Tel: 201-285-5360; V.P. Sis: J. Burton 

KEVLlN MFG. CO., 26 Conn St, Woburn, Mass., 01801, Tel: 
617-935-4800, TWX: 710-393-1239; Sis. Mgr: J.J. 
Glynn 

" 
KEYSTONE CARBON CO., Thermistor Dlv., SI. Marys, 
Pa., 15857, Tel: 814-834-1591; Sis. Mgr: J.A. Brock 

Pgs. 1974-1979 
Cal San Carlos, Electro Pacific, 1710 Industrial Rd. 

. 415-593-1334 
Cal San Francisco, Electro-Pacific, 2524 ·Franklin SI. 

4 i 5-776-8582 
Cal San Marino, VanGott&Assoc., Box 8401 

213-282-1125 
Fla No.Miama Bch, Cartwright & Bean, 20100 N.E. 

25th CI. 305-945-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

Ave. 305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223· Cain's Hill N.W. 

404-237-2273 
III Elk Grove Vge, Knoblock, Box 67 312-593-5940 
Ind FI. Wayne, R. Whitesell, 3426 Taylor 

. 219-432-5591 
Ind. Indianapolis, R. Whitesell, 6691 E. Washington 

317-359-9283 
Ind Kokomo, A.O. Whitesell & Assoc:, 3827 S. La 

Fountain Sq. 317-453-6868 
Ky Louisville, A.O. Whitesell & Assoc., 3620 

Lexington Rd. 502-893-7303 
'La Metairie, Cartwright & Bean, 7010 Magnolia CI. 

504-887-5225 
Md Silver Spg., Mechtronics SiS., lHOO Old 

Columbia Pike 301-622-2420 
MassReading, C.E. Godfrey Co., Box 68 617-944-2230 
Mich Montgomery, J.L. Montgomery, Inc., 19400 W. 

Ten Mile 313-358-2616 
Minn Mpls., R. W. Marshall Co., 6106 Excelsior Blvd. 

612-929-0457 
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KEY - KRA 
NY NY., .Haber-Ramp, 2315 Broadway 212-799-4040 

"NY Pompey, S.F. Foster Co., 2806 Hennaberry Rd. 
315-677-3333 

NY Web~ter, S.F. Foster Co., 1591 Greensboro 
716-872-5220 

NC Charlotte, Cartwright & Bean, 625 Harwyn Dr. 
704-333-6457 

NC Raleigh, Cartwright & Bean, 1016 Belfast Dr. 
. 919"-832-7128 

Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 
513-521-2290 

Ohio Cleveland, R.O. Whitesell & Assoc., 21139 lorain 
Ave. 216-333-2585 

Ohio Dayton, R.O. Whitesell & Assoc., 4133 S. Dixie 
Ave. '513-298-9546 

Pa Ambler, Griffin-Campbell, Inc., 25 Skippack Pike 
215-646-7535 

Pa Pittsburgh, A.O. Whitesell & Assoc., 201 Penn 
Ctr. Blvd. 412-242-0100 

'Tenn Bristol, RO Whitesell, "340 Edgemont Ave. 
615-968-4195 

Tex Dallas, Spacetronics Co., 4515 Prentice SI. 
214-368-1215 

EXP: Westbury, N.Y., Minthorne IntI., 2200 Shames 
516-334-3303 

For: Can., Markham, Onl., Tel-Mar Elec. Sis., ltd., 
19tti Ave., R.R. 2 416-887-5612 

KEYSTONE ElCTRNS. CORP., 49 Bleeker SI., New York, 
N.Y., 10012, Tel: 212-475-4600; Sis. Mgr: A.D. David 

--- Advertisement ---" 
"" Manufacturers of Battery Holders 

made of aluminum and steel for mer
cury, ni-cad and alkaline cells. Com
plete line of terminals, ,brushings, 
brackets, eyelets and Pre-Punched 
bakelite boards. Also Standardized 
and Custom-Built Terminal Boards. 
Certificate of Compliance to govern
ment specifications issued on request. 
Free descriptive catalog: Write direct 
or phone nearest representative. 

KEYSTONE COLUMBIA, INC., Box 1005,23328 Sherwood 
Rd., Warron, Mich., 48090, Tel: 313-757-4400 

KEYSTONE MICRO SCAN., 151 Hallet St., Boston, Mass., 
02124, Tel: 617-436-8000; Ex. V.P. T. Role 

--- Ad-:ertisement" "--
Keystone Micro Scan, Inc. manufac
tures complete lines of microfiche 
reader equipment and accessories -
controls for safe operation of hazard
ous equipment-glass fiber optic pro
ducts-light pipes-light sources and 
"Opti-Scopes" (flexible fiber optic 
borescopes). Keystone also services 
electronic and computer peripheral 
equipment makers producing preci
sion metal parts and sub assemblies -
complete electro-plating and painting 
capability. ' ' 

K.G;S, ElCTRNS., 2029 N. lincoln Ave., Pasadena, Cal., 
91103, Tel: 213-798-0787 ........................ Pgs. 2956,2957 
KIDCO, INC., Box 278, Medford, N.J., 08055, Tel: 

609-267-2100; Sis. Mgr: L. Moyerman 
KIDDE, WALTER & CO., Belleville Div., 675 Main St., 

Belleville, N.J., 07109, Tel: 201-759-5000, TWX: 
710-995-4925; Gen. Mgr: W.E. Morgan 

KIKUSUI ElCTRNS. CORP., 3-1175, Shinmaruko-Higashi, 
Kawasaki City, Kanagawa·Pref., Japan; Tel: 
044-41-0111; Sis. Mgr: M. Nagura 

KllOVAC CORP., Box 4422, Santa Barbara, Cal., 93103, 
Tel: 805-684-4560, TWX: 910-336-1141; Sis. Mgr: J.l. 
Dysar:t ............................ Pgs. 1688-1691,1744,1745,2428 
Ariz Tempe, WhiTronics, Inc., 209 N. Perry La. 

602-966-4417 
Cal los Angeles, Rep. Assocs., 1710 Santa Monica 

Blvd. 213-451-8901 
Cal "San Carlos, Electro Pacific, 1710 Industrial Rd. 

415-593-1334 
'Conn Hamden, Compar, 2531 Whitney 203-288-9276 
Fla Orlaqdo, Holcombe, 2827 Cullen lakeShore 

305-855-2455 
Ga Atlanta, Holcombe, 3098 Piedmont N.E. 

404-233-2837 
III Chicago, Gassner & Clark, 6644 N. Western 

312-764-6121 
Iowa Cedar Rapids, Brown-Flanders, 3400 Indian S.E. 

319-366-0635 
Kans Shawnee MiSSion, M. Bettis, Box 598 

: 913-362-0772 
Kans Wichita, M.E. Bettis Co., 423 N. Fountain 

316-685-7441 
Md Towson, Burgin-Kreh, Box 9787 301-661-1120 
Mass Newton Highlands, Compar, 88 Needham 

- 617-969-7140 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Minn St. Paul, De Beck, 2119 Grand 612-690-1557 
Mo St. louis, M. BettiS, 9103, Bessemer 314-429.2099 
NJ Riverton, Given Assocs., Box 183 609-829-7249 
NM Albuquerque, Data Handling, 209 San Pablo, S.E. 

505-268-0928 
NY Buffalo, R. Lamb, 1865 Kenmore 716-874-4900 
NY Great Neck, Trionic, 320 Northern Blvd. 

516-466-2300 
NY Kingston, R. Lamb, Box 661, Uptown Sta. 

914-338-8833 
NY Rochester, R. Lamb, 4515 Culver Rd. 

716-544-5580 
NY Syracuse, A.F. lamb Co., E. Molloy St. -

, 315-454-2469 
NC Charlotte, DGW, Inc., Box 6096 704-334-7090 
NC Winston-Salem, DGW, Inc., Box 5316 

919:768-7166 
, Ohio Dayton, H. Pipe, 5335 Far Hills Ave. 

513-434-7900 
Tex Dallas, Norvell Assocs., Box 20279 214-357-6451 
Tex Houston, Norvell: 6440 Hillcroft Ave. 

713-774-2568 
Va lynChburg, Burgin-Kreh, 2600 Memorial 

703-845-5600 
WashBelievue, A. ,Smith, 405 166th St., S.E. 

206-746-6770 
For: Can., Downsview, Ont., Whittaker Elct., 43 

Troutbrooke 416-247-7454 
For: Can., Ottawa, Ont., Whittaker Elct., 42 Howden 

613-224-1221 
For: Can., Roxboro, Que., Whittaker Elct., Box 216 

" 514-683-3621 
For: Can., W. Vancouver, B.C., Whittaker Elctrns., 

1144 Millstream 604-926-3411 

KilOVOLT CORP., 238 High St., Hackensack, N.J., 
07602, Tel: 201-488-7373; Sis. Mgr: S. Rothman 

Pgs. 772,773 
Cal Sherman Oaks, Windsor Dynamics, Inc., Box 5500 

213-989-3631 
Cal WoodSide, Windsor Dynamics, 195 Greer 

415-851-0417 
Colo EnglewoQd, PlS Assocs., 7895 E. Prentice 

303-771-0140 
Conn Meriden, Abbott-Allison Co., "Inc., Box 467 

203-237-9232 
III Chicago, P. Lind Elctrns. Co., 5483 W. Northwest 

Hwy. 312-774-1246 
Ind Indpls, P. Lind Elctms., 3969 Meadows 

317-547-9178 
Mich Farmington. Carter, McCorrnic & Peirce, 23995 

Freeway Pk. Dr. 313-477-7700 
Minn Circle Pines, Lind Elctms .. 10104 Sunset 

. 612-786-5770 
NM Albuquerque, 'PlS Assocs., 4200 B Silver 

505-255-2330 
NY Latham, l-Tron Corp., Box 336 518-785-5032 
NY Tonawanda, l-Tron Corp., 123 Dalewood Ave. 

" 716-691-8887 
NY Skaneateles, l-Tron Corp., Drawer 67 

, 315-685-6172 
Ohio Dayton, Carter, MCCorrnic & Peirce, 5423 

Webster Ave. 513-278-5873 
Okla Tulsa, J.A. Green ,Co., Box 3209 918-742-4657 
Pa Pittsburgh, Carter, McCorrnic & Peirce, 201 Penn 

Ctr. Blvd. 412-824-3760 
Tex Dallas, J.A. Green Co., 7118 Envoy Ct. 

214-ME-I-7450 
Tex Houston, J.A. Green Co., 3400 Montrose 

713-526-2959 
WashSeattle, Dewar & Assocs., 6261 1st Ave.' 

206-763-2233 
EXP: N.Y., Melville, Rocke Inl'l., 80 Marcus 

516-694-7800 
KINETIC TECH., INC., 3393 De la Cruz Blvd.,Santa Clara, 

Cal., 95050, Tel: 408-296-9305; Sis. Mgr: R. S. Smith 
KINETRON CORP., 1416 Roller Rd, Asbury Park, N.J., 

07712, Tel: 201-776-9595; Sis. Mgr: V.H. Triwedi 
-" ---" Advertisement --"--

CUSTOM FABRICATED 
ENCLOSURES 

for 
Filters - Transformers - Delays Lines 

Relays - Capacitors - Related 
, Networks' 

including 
Standard MIL-T-27B transformer 
cases, sizes AF-OA (Deep Drawn 

and Fabricated). Chassis-MU-Metal 
Shields-Brackets-Inserts,Weld Studs 

KING LABORATORIES, INC., 127 Solar St., Syracuse, 
N.Y., 13204, Tel: 315-471-8123; Sis. Mgr: W.R. 
Macleod " 

KING RADIO CORP., 400 N. 'Rogers Rd., Olathe, Kans., 
66061, Tel: 913-782-0400; Sis. Mgr: B.L. Glover 

KINGMANN-WHITE, INC., 653 S. Melrose St., Placentia, 
Calif., 92670, Tel: 714-528-2111; Sis. Mgr: J.M. Quirk 

KINGS ElCTRNS., 40 Marbledale Rd., Tuckahoe, N.Y., 
10707, Tel: 914-SW-3-5000, TWX: 710-562-0110; Sis. 
Mgr: E. Corcoran 

KINGSLEY MACH. CO., Aero-Space Div., 850 Cahuenga 
Blvd. - EEM, Hollywood, Calif., 90038, Tel: 
213-469-7243; V.P. Sis: J.M. Butler 

KINNEY VACUUM CQ., 3529 Washington st, Boston, 
Mass., 02130, Tel: 617-522-7100, TWX: 710-348-0873; 
V.P-Sls: A.A. Chambers 

KIRCH BERGER, . M & CO., INC., 250 Humphrey 'St., 
,Englewood, N.J., 07631, Tel: 201-568-4555; Sis. Mgr: 
T.H. Church 

KIRK & BLUM MFG. CO., 3120 Forrer St.,Cincinnati, Ohio, 
45209, Tel: 513-351-1400; Sis. Mgr: E.A. Vogel 

KIRKHlll RUBIjER CO., 300 E. Cypress St., Brea, Calif., 
92621, Tel: 714-529-4901, ,TWX: 910-596-1213; V.P. 
Sis: D. Reid 

KIRKLAND H. R: CO., 8 King St., Morristown, N.J., 07960, 
Tel: 201-538-2777; Sis. Mgr: B. A. Kirkland 

KISTLER INSTA.· CO., Overlake Ind'i. Pk., Redmond, 
Wash., 98052, Tel: 206-885'3737, TWX: 910-449-2860; 
Sis. Mgr: E.l. Balyeat 

KLEIN, MATHIAS & SONS, 7200McCormick Rd., Chicago, 
111.,60645, Tel: 312-JU·S-6820; Sis. Mgr: C.F. Castino 

KLINE IRON & STEEL CO., INC., P.O. Box 1013, Columbia, 
S.C., 29202, Tel: 803-Al-4-0301; Sis. Mgr: J.A. Trotter 

KLING METAL SPINNING & STAMPING, 247 Centre St., 
New York, N.Y., 10013, Tel: 212-226-5580; Sis. Mgr: S. 
Gross 

KLiPSCH & ASSOCS., INC., Box 280, Hope, Ark., 71801, 
Tel: 501-777-6751; Sis. Mgr: A.l. Moers 

KNOPP, INC., 1307 66th St., Oakland, Calif., 94608, Tel: 
415-653-1661; Sis. Mgr: H. Muller 

KNOWLES ElCTRNS., INC., 3102 N. Mannheim ,Rd., 
Franklin Park, III., 60131, Tel: 312-455-3600; Dir. Mktg: 
C.K. APeI 

KOCH, H. & SONS, Corte Madera, Cal., 94925, Tel: 
415-924-3510, TWX: 415-927-3221; Sis. Mgr: A.H. 
Duyore 

KOCH INDS., 401 S. Dale St., Anaheim, Cal., 92804, Tel: 
714-527-1864; Sis. MgnH.E. Koch 

KOH-I-NOOR RAPIDOGRAPH, 100 North St., 
Bloomsbury, N.J., 08804, Tel;. 201-479-4124, TWX': 
51 0-235-3340; Sis. Mgr: R. La Barre 

KOlE ENTERPRISES, INC., Box 152, Biscayne Annex, 
Miami, Fla., 33152, Tel: 305-633-9023; Sis. Mgr: B. 
Cole 

KOllMORGEN-COLOR SYS. DIV., Kollmorgen Corp., 67 
Mechanic St., Attleboro, Mass., 02703, Tel: 
617-222-3880, TWX: 710-346-0567; Pres: A.J. Blanc 

KOllSMAN INSTR'. CORP., 575 Underhill Blvd., Syosset, 
N.Y., 11791, Tel: 516-921-4300, TWX: 212-672-1224; 
Group V.P: J.C. Allwarden 

KOLTON ElEC. MFG. CO., 123 New Jersey A.A. Ave., 
Newark, N.J., 07105, Tel: 201-344-4622; Sis. Mgr: H. 
Kolton 

KOMAK, INC., 9th & Ontario Sts., Phila.; Pa., 19140, Tel: 
215-BA-6-0770; Sis. Mgr: W.M. Auchenbach 

KONEll ENTERPRISE, Box 962, So. Pasadena, Cal., 
91030, Tel: 213-681-6281; Sis. Mgr: B. Perra 

KOOlTRONIC FAN CO., P.O. Box 504, Princeton, N.J., 
08540, Tel: 609-799-1466; Sis. Mgr: P.J.- Paulucci 

KOONTZ-WAGNER ELEC., 516 N. Michigan St., South 
Bend"lnd., 46601, Tel: 219-234-3157; Sis. Mgr: F.V. 

" Mulligan , 
KOPP GLASS, INC., Box 8255, Swissvale, Pittsburgh, Pa., 

15218, Tel: 412-271-0190; Sis. Mgr: W.A. Provost 
KORAD MAT'lS. SYS. DIV., Union Carbide,2520 

Colorado Ave., Santa Monica, ,Cal., 90406, Tel: 
213-829-3377, TWX: 910-343-6870 J.J. Kessey 

KORRY MFG. CO., 223-8th Ave. N., Seattle, Wash., 981 09, 
Tel: 206-624-4066, TWX: 910-444-2295; Sis. Mgr: J.A. 
Hevly , 

KOSS ElCTRNS., INC., 4129 N. PI. Washington Ave., 
Milwaukee, Wise., 53212, Tel: 414-964-5000; Sis. Mgr: 
G. Cornehls 

KRATOS INSTRUMENT DIV., 403 S. Raymond Ave" 
Pasadena, Cal, 91105, Tel: 213-449-3090, TWX: 
910-588-3288 .................................................. Pgs. 510,5!1 
Ala Huntsville, Space Engrg., Bdx 5208 205-837-6060 
Cal long Beach, Kirk-Anderson, 4102 E. 7th 

213-433-4929 
Cal Oakland, Willard Nott, 4450" Piedmont 

" "415-654-3747 
Conn Hamden, Northeas! Engrg., 3013 Dlxwell 

203-248-4481 
Fla Orlando; Space Engrg., 999 Woodcock, #216 

305-841-2271 
Iowa Cedar Rapids, Engrg. SVC., 1026 3rd S.E. 

, 319·366-159-1 
Kans Prairie Vlg., Engrg. Svc., 7924-A State Line 

. . 913-649-4000 
Md Landover Hills, Easiern Camps., 6200 Annapolis, 

#311 301-322-1412 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY' KRA - LAM 
Mass Danvers, Northeast Engrg., 5 Elm SI. 

617-774-3010 
Minn SI. Paul, Wagner Compo Conslts., 542 S. Snelling 

612-698-0331 
Miss SI. Louis, Engrg. Svc., 6717 Vernon 314-726-2233 
NY Manhasset, Northeast Engrg., 124 Trumbull Rd. 

516-365-9633 
Ore Portland, Shaffer & Nelson, 1001 E. Water 

. 503-234-7437 
Pa Phila, Eastern C;omps., 1349 If:/. Cheltenham 

, 215-927-6262 
Tex Dallas, ·V. Sykes, 13333 N. Central Expwy. 

214-235-5289 
Utah Salt. Lake City, Shaffer & Nelson, 805 W. 2500 S. 

801-484'3382 
WashBelievue, Doland Co., 545 108th SI. N.E. 

206-454-4952 
WashSeattle, Shaffer & Nelson, 314 N.E. 72nd 

206-523-0664 
WashSpokane, Shaffer &: Nelson, W. 1505 4th 

509-624-1339 

KRATOS PRECISION PRODS., 11161 W_ Pico Blvd., Los 
Angeles, Cal" 90064, Tel: 213-4711-0635; Gen, & Sis, 
Mgr: J.M. Phipps " ....... , ••.. _ .......... _ .. :._ ..............•...• Pg. 1783 
Ariz Pho'enix, Lange Assocs., 221 W. Seminole Ave. 
Cal Los Altos, Nickerson-Gray, Box 127 415-941-5777 
Cal Pasadena, Nurches Co., 2396 E. Foothill Blvd. 

213-681-8957 
Colo Englewood, A-G Elctrns., 5417 S. Oneida Way 

303-771-8805 
Fla N. Miami, Barrett Assocs., 300 NW 123rd SI. 

. ., 305-68-4957 
Fla Orlando, Barrett Assocs., Box 14205 

305-277-2857 
III Highland Pk., Feller Assocs., 940 Auburn Ave. 

312-433-3651 
Md Baltimore, Stitzer Assocs., Box 6673 

. 301-823-2600 
Mich Plymouth, Romarc Co., Box 257 313-455-0300 
Minn Mpls., Tec Sis., 9906 Chicago Ave. S. 

. 612-884-1180 
NH Manchester, Engrg. Assoc. of New Eng., 503 

Donald SI. 
NJ Coliingswood; Burdette Co., 201 Lees Ave. 

. 609-858-6768 
NJ Livingston, Varrelman-Gorman, Box 206 

201-992-2505 
NY Centerport, Varrelman:Gorman, Box 216 

212-463-5000 
NY Liverpool, Varrelman-Gorman: Box 387 

215-458-4774 
Ohio Cleveland, KW. Elctrn. 'SiS., 3439 Brainard Rd. . 
Ohio Dayton, KW. Elctrn. Sis., 8459 N. Main SI. 

. 513-890-2150 
Pa Delmont, KW. Elctrn .. Sis., 411 Manor Rd. 

412-468-4020 
Pa Erie, KW. Elctrn. Sis., 155 W. 8th SI. 

814-455-1615 
Pa PaOli, Stitzer Assocs., 24 State Rd. 215-644-5500 
Tex FI. Worth, Dyna-Reps, Inc., Box 8446 
Tex Houston, Dyna-Reps, 1815 Dallas SI. 

. 817-451-1392 
WashSeattle, Blum & Assots., 2200 NW 97th SI. 

206-782-1600 
EXP: Can., Ottawa 4, Ont, Communications Sys., 347 

Catherine Sf. . 
KRAUTKRAMER ULTRASONICS, INC., 1 Research Dr., 

Stratford, Conn., 06497, Tel: 203-335-2504; Assl. Sis. 
Mgr: A. Ruiz, Jr. 

KRECKMAN, HERB COi, Cresco, Pa., 18326, Tel: 
717-595-2212; Sis. Mgr: H. Kreckman 

KRISS ELCTRNS., INC., 169 Lake SI., Upper Saddle River, 
N.J., 07454, Tel: 201-327-8185; Sis. Mgr: C.J. Kriss 

KROHN-HITE, 580 Massachusetts. Ave" Cambridge, 
Mass" 02139, Tel: 617-491-3211,. TWX: ·710-320-6583; 
Sis, Mgr: E.C,.Lutfy .......... _ ............... , .... _ .... Pgs.512,1522 
Ala Huntsvilfe, Col-Ins-Co., Inc., Box 4246 

205-539-1771 
Alas Anchorage, H.J. Lang, 1406 47th Ave. 279-5741 
Ariz Phoenix, Aztec Entprs., 15 N. 40th PI. 

. . 602-267-8103 
Cal Inglewood, L & M Engrg., 9911 Inglewd Ave. 

213-674-6850 
Cal Santa Clara, L & M Engrg., Inc., 3242 McKinley 

Dr. 409-243-2891 
Colo Littleton, Aztec Enterprises, Inc., 1.449 W. Littleton 

Blvd. 303-798-4573 
Col'inGlastonbury, Instr. Rep., Box 165 . 203-633-0777 
Fla Orlando, Col-ins-Co.,·lnc., Box 13189 

, .'. 305-423-7615 
Ga Marietta, Col-Ins-Co, 200 Carri~gton Way 

404-422-8327 
III Rosemont, Cozzens & Cudahy, Inc., '9501 W. 

Devon Ave. '. 312-825-1144 
Ind Indpls, Cozzens & Cudahy: 21 Beachway Dr. 

: 317-244-2456 

See Page 957 for TRADE NAME DIRECTORY 

Md Beltsville, Snow Co., 10442 Baltimore Ave. 
301-345-2211 

MassArlington, Instr. Rep., 1046 Mass Ave. 
617-646-1034 

Mich Detroit, Electro Sis., 11211 Morang Dr. 
313-526-8800 

Minn Mpls, Cozzens & Cudahy, 7450 Computer Ave. 
612-920-1 022 

Mo Edmundson, Cozzens & Cudahy, Inc., 10534 
Natural Bridge Rd. 314-423-1234 

NM Albuquerque, Aztec Enterprises, Inc., 829 
Pennsylvania, N.E. 505-255-2440 

NY Elmont, Crane & Egert, 146 Meacham Ave. 
516-488-2100 

NY Syracuse, Ossmann Instrs., Inc., 6666 Old 
Collamer Rd. 315-437-6666 

NC Winston-Salem, Col-Ins-Co., Box 5597 
. 919-765-3650 

Ohio Cleveland, Electro Sis. Assoc., 335 E. 200th SI. 
216-486-1140 

Ohio Dayton, Electro Sis. Assoc., Box 3122 
513-426-5551 

Pa Phila, R. Meyers, 529 Shoemaker Rd. 
215-224-1663 

Pa Pittsburg, Electro Sis., 201 Penn Ctr. Blvd. 
412-371-9449 

Tex Dallas, R. Martin Assocs., Box 64513 
214-FL-8-3704 

Tex Houston, R. Martin Assocs., Box 19291 
713-468-3877 

WashSeattle, Avionics Liaison, 6770 Perimeter Rd., S. 
206-RO-7-3870 

For: Can., Toronto, Onl., A. Crawford Assocs., Ltd., 
6427 Northham Dr., Malton 416-678-1500 

KSC SEMICONDUCTOR CORP., KSC Way, Katrina Rd., 
Chelmsford, Mass., 01824, Tel: 617-256-3321, TWX: 
710-343-0576; Sis. Mgr: J.Q. Adams Jr. 

KULITE SEMICONDUCTOR PROD., 1030 Hoyt Ave., 
Ridgefield, N.J., 07657, Tel: 201-945-3000; Sis. Mgr: A. 
Brosh 

For: Can., Ajax, Dnt, Munro Elct Comps., Box 147 
416-942-2191 

KURMAN INSTRS. CORP., 15 Burke La., Syosset, N.Y., 
11791, Tel: 516-921-7550, TWX: 510-221-2139; Sis. 
Mgr: J. Bozart 

KURZ-KASCH, INC., 1421 S. Broadway, Dayton, Ohio, 
45401: Tel: 513,223-8161; Pres: R.L Davidson 

KURZ & ROOT CO., INC., 1000 N. Meade SI., Appleton, 
Wisc., 54911, Tel: 414-739-9441, TWX: 910-272-1169; 
Sis. Mgr: W.E. Meyer 

KWIKSET POWDERED METAL PRODS., Kwikset 
Div-Emhart Corp., Box 3579, Anaheim, Cal., 92803, Tel: 
714-535-8111; Sis. Mgr: J. Mikitka 

KYRDS CORP., Box 406, Madison, Wisc., 53701, Tel: 
608-238-3587; Sis. Mgr: E. Cox 

L & L MFG. CO., 166 Conchester Rd., Twin Uaks, Pa., 
19016, Tel: 215-HU-5-6334; Sis. Mgr: S. Lewicki 

L & R MFG. CO., 577 Elm SI., Kearny, N.J., 07032, Tel: 
201-991-5330; Nan Sis. Dir: J.L Morganelli 

LAB-LINE INSTRS., INC., 15th & Bloomingdale Aves., 
Melrose Park, III., 60160, Tel: 312-345-7400; Sis. Mgr: 
R.C. Wagner 

LAB. CORP., Div. Redford Corp., 981 Onondaga St, 
Skaneateles, N.Y., 13152, Tel: 315-685-5781; Sis. Mgr: 
J.T. Hubbard 

LAB ELECTRO-ACOUSTIQUE, 5 Rue JiJles-Parent, 
92-Rueil, Malmaison, France, Tel: 967-2784; Pres: A. 
Lubszynski 

LA.BELON CORP., 10 Chapin SI., Canandaigua, N.Y., 
14424, Tel: 315-394-6220; Sis. Mgr: R.O. Dill 

LABORATORY DATA CONTROL, Box 10235, Riviera 
Beach, Fla., 33404, Tel: 305-844-5241; Sis. Mgr: J.L. 
West 

LABORATORY EQUIPMENT CORP., 3000 Lakeview Ave., 
SI. Joseph, Mich., 49085, Tel: 616-983-5533; Sis. Mgr: 
W.E. Stockwell 

LAD ELECTRO-SYS., INC., 7 Commercial SI., Hicksville, 
N.Y., 11801, Tel: 516-822-1420; Exec. V.P: S.F. 
Delligatti 

LAKE CHEMICAL CO., 250 N. Washtenaw Ave., ChiGago, 
KULKA ELEC. CORP., 520 S. Fulton Ave" Mt. Vernon 111.,60612, Tel: 312-826-1700;"V.P. Sis: C. Kleiman 
N.Y_, 10551, Tel: 914-664-4024, TWX: 710-562-0104; Sis. LAKESHORE ELECTRIC CORP., 205 Willis, Bedford, 
Mgr: J,D, Murphy ............................... _._ .................... Pg.26 5 Ohio, 44146, Tel: 216-232-0200; Sis. Mgr: SW. SO?S 
Ala Huntsville Winfield Southeast 512 Lanier LAKETOWN MFG. CORP., Box 27A RFD 1, Waconia, 

, '205-536-0857 Minn., 55387, Tel: 612-442-4045; Sis. Mgr: N.S. Field 
Ariz Phoenix, Shefler-Kahn Co., Box 1587 

602-AL-8-7893 
Cal Los Angeles, E. Strassner, 3121 Los Feliz 

213-666-1511 
Cal Redwood City, Warren-Hickey, 175 Fifth 

415-368-3849 
Colo Denver, Koether - Cox,'1327 S.lnca 

303-733-5561 
Conn Waterbury, Coakley, Boyd & Abbett, 820 Hamilton 

203-756-8766 
Fla N. Miami, Winfield Elcl., 1875 N.E. 149 

. 305-751-5566 
Ga Atlanta, Winfield Southeast, 2991-0 N. Druid Hills 

N.E. 404-636-3023 
III Chicago, R. Hanke, 2660 N. Clybourn 

312-528-5800 
Ind Ft Wayne, B. Homsher, 418 E. Berry SI. 

. 219-432-1164 
Kans Overland Pk., Lowell - Kangas, Box 4116 

913-TU-8-3200 
La Metairie, J. McKinney, 2012 Condon Ave. 

504-887-1723 
Md Hyattsville, L. Lowery, 6200 Annapolis 

. 301-773-4977 
MassNeedham, Coakley, Boyd & Abbett, Box 248 . 

617-444-5470 
Mich Ferndale, Shalco, 23529 Woodward 313-547-4771 
Minn SI. Paul, R. Ragon, 1'136 W. Larpenteur 

612-488-0201 
Mo SI. Louis, Lowell : Kangas, Box 12526 , 

, 314-MI-7-1111 
NJ So. Orange, Simberkoff, 71 Valley 201-763-7900 
NY DeWitt, F. Taylor, 4455 E. Genessee 

315-GI-6-0422 
NC Raleigh, Winfield Southeast, 4909 Carteret 

919-787-2841 
Ohio Dayton, N. Bear, 1563 E. Dorothy La. 

513-299-3566 
Ohio W .. Richfield, N·. Bear, 3435 Streetboro Rd. 

216-659-3331 
Ore Portland, Earl & Brown, Box 25408 503-292-9145 
Pa Broomall, L. Lowery, 2801 Westchester 

215-EL-6-5300 
Pa Pittsburgh, Trymac, 201 Penn Ctr. Blvd. 

412-823-8400 
Tex Bellaire, J. McKinney, 5458 Edith 713-665-3653 
Tex Dallas, J. McKinney, 1303 Chemical St.· 

214-631-9450 
WashSeattle, Earl & Brown, 2047 14th NoW. 

206-284-1121 
Wisc Milwaukee, A. Gaertner, 206 W. Highland 

414-BR-3-6162 

LA MARCHE MFG, CO., 102 Bradrock Dr" Des Plaines, III., 
... " ........ "'_1, .... "_, .. u' ..... ~............ .,, __ .,.,A "..,C 
w ..... w, ........... __ ... v •• _ ............................... ,;;I ...... ·0, .. ... 
Ala Birmingham, Hollen Crim, Box 58033 

205-871-4084 
Alas Anchorage, J.P. Bagoy, Box 1005 277-0911 
Ariz Phoenix, B. Hartley, Box 4381 602-258-2552 
Ark EI Dorado, L. Byrne, 632 Champagnalle ,. 

501-UN-3-9435 
Cal EI Cerrito, B. Sal etta, 10567 San Pablo 

415-527-0557 
Cal Encino, R. J. Meyers, 16024 Ventura 

213-981-6552 
Colo Denver, J. Raney, 4068 E. Iliff 303-757-7623 
Fla Ju'niper, J.L Marsh, Box 865 305-746-4911 
Ga Atlanta, H.P. Whitehead, Box 28662 404-252-5977 
Ga Atlanta, J. Reid, 4271 Garmon Rd., NW 

404-CE-7-9385 
III Wood Dale, T. Waters, 242 E. Irving 

312-595-0050 
Ind Indianapolis, K. Reinhardt, '1407 N. Illinois 

317-631-4136 
Md Annapolis, P. Martini, 778 Fairview Ave. 

301-267-7462 
MassDover, E. Hubert, Box 21 617-235-6815 
MassMelrose, W. Doggett, 159 Warwick 617-665-7404 
Mich Detroit, Webco, 16542 Wyoming 313-862-4673 
Mich Grand Rapids, J. Perry, 2339 Oakwood S.E. 

616-949-0271 
Mo Kansas City, C. Dunn, 11 E. Gregory 

816-HI-4-6212 
Mo St Louis;R. Link, Box 4311 314-AX-l-0330 
NM Albuquerque, R. Black, 1025 Hermosa, S.E. 

NY 
NY 
NC 

505-265-0144 
Buffalo, W. Stamp, 127 S. Long SI. 716-634-2240 
Uniondale, A. Crowe, 783 Henry SI. 516-485-2622 
Raleigh, M. Constantino, 2317 McMullan 

919-828-8669 
Ohio Columbus, A. Ulrich, 1565 Alum Creek 

614-253-2706 
Ohio Willoughby, B. Ehret, Box 488 216-946-2033 
Okla Enid, R. Riddle, 2705 W. Chestnut 405-233-6562 
Okla Tulsa, LW. Hubbell, Box 7573 918-RI-3-9851 
Ore Portland, B. Haynes, 401 S.E. 50th Ave. 

503-236-2744 
Pa Havertown, E. Roberts, 614 Darby Rd. 

215-JA-8-6640 
Pa Pittsburgh, Box 7904 412-561-8500 
Tenn Jackson, D. Hallman, 730 Westwood 

901-424-8840 
Tex Dallas, D. Cooper, 4914 Greenville Ave. 

214-368-5881 
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LAM - LEA 
Tex Houston, E. Meyer, 6831 Navigation 

713-WA-8-3463 
, Utah Salt Lake, D. Parker, 3385 S. 2770 East 

801-466-1159 
WashSellttle, V. Roger, 6361 Rrst Ave. 206-RO-2-3834 
For: Can., Scarborough, Ont., B. Preston, Box 102 

. 293-8716 A.C. 416 
For: Can .. Vancouver, B.C., Simson Maxwell, 1380 W. 

6th 736-5431 

LAMBDA ELCTRNS., 515 Brd_ Hollow Rd., Melville, N. , 
11746, Tel: 516-694-4200, TWX: 51D-224-6484; Sis. Mgr: J. 
Albers ................................................... _, .•••••• ~Pgs. 777-806 
Ariz Mesa 602-962-0327 
Cal No. Hollywood, 13425 Wyandotte St. , 

213-877-0041 
Cal Sunnyvale, 575 N. Mathilda Ave, 408-738·2541 
Fla Largo, Tanglewood N, 813-595-6500 
III Schiller Pk., 4849 N. Scott St. 312·671-0182 
Ind Indianapolis, 7401 N. Central Ave. 317-631-9557 
Md Baltimore 301-243-0035 
MassLexington,2 Militia Dr. 617-861-8585 
Minn Minneapolis 612-332·6714 
NY Melville, 515 Broad Rd. 516-694-4200 
NC Greensboro 919-274·5745 
Ohio Cleveland' 216-771-7447 
Pa WarminstE!r, 1093 Little La. 215-272-7101 
Tex Houston, 1823 Maux 713-4M-6554 
For: Can., Pointe Claire, Que., 100C Hymus Blvd, 

514-697-6520 
EXP: N.Y .. Melville, 515 Broad Hollow Rd. . 

516-694·4200 
LAMINAIR, INC.,. 13226 Figueroa, Los Angeles, Calif., 

90061, Tel: 213-321-0545; Sis. Mgr: C.M. Newsom 
LAMINATED FABRICATORS, 1145 San Mateo Ave., San 

Bruno, Calif., 94066, Tel: 415-583·5092; Sis. Mgr: H.L. 
Jacobs 

LAMINATED SHEET PRODS., 127 W. Main St., Millbury, 
Mass., 01527, Tel: 617-865-5881; Sis. Mgr:. R. 
McQuiggan 

LAMINATED SHIM CO., INC., 48 Unioh St., Glenbrook, 
Conn., 06906, Tel: 203·325-2631, TWX: 203-327-1184; 
V.P., Sis. Mgr: M.E. Errico . 

LAMPKIN (ABS., INC., Perico Rd., Bradenton, ·Fla., 33505, 
Tel: 813-746-4175; Sis. Mgr, W, L. Pascoe 

LAMPS, INC., 19220 S. Normandie Ave., Torrance, Cal., 
90502, Tel: 213-323-7578, TWX: 91D-346-7038; Sls:Mgr: 
J.F. Delaney .............................................. Pgs. 1480,1481 
Cal ' Los Altos, Shannon Assocs., One First St. 

, 415-941-2217 
Cal Del Mar, McKim Entrprs., 1812 Santa Fe 

714-755-2641 
Colo Littleton, R·G Entprs., 7272 S. Lincoln Way 

303-794-6164 
Conn Farmington, R. Perron, 10 Briarwood 

203-673-4825 
Conn Old Greenwich, Hoffman Engr., Box 300 

203-637:1719 
Conn Trumbull, R. Perron, 36 Louis St. 203·268-9631 
Fla Indian Rock Bch., Tech-Rep., Box 425 

813-391-0008 
Fla Melbourne, Tech-Rep., Bo~l!095 . 305-723-9140 
Ga Jonesboro, Tech-Rep., aox 955 404-753-0111 
III Chicago, Engineered 515., 4738 N. Harlem 

312-867-8434 
Md Baltimore, Callas Elctrns~, 6409 Frederick 

301-744-7711 
MassNorwood, R. Perron, 159 Morse 617-762-8114 
Mich Southfield, G. & H. Sis., 24001 Southfield 

313-358-1910 
Mlnn Minneapolis, G. Arneson, 4900 Viking , 

612-920-2086 
Mo Bridgeton, F.R. Krab.be, Box 776 314-739-6817 
NH Dover, R. Perron, One Elm St. 603-742-232f 
NY' Fayetteville, Graydon-Sherman, 404 E. Genesee 

315-637-9861 
Ohio CinCinnati, G, & H. 515., 10599 Chester 

513-771-8231 
Ore Beaverton, Arneson, 4175 S.W. Cedar Hill 

503-646-3416 
Pa Wayne, Emlen-Peterson, 34 West 215-687-3535 

. Tex Dallas, Scott Tech. SiS., Box 30324 214-352-7698 
WashSeattle, Arneson, 5950 6th Ave., S. 206-762-76M 
EXP: Cal., Torrance, Lamps, Inc., 19220 S. Normandie 

Ave. 213-323-7578 
LAMSON & SESSIONS CO., 5000 Tiedeman Rd., 

Cleveland, Ohio, 44144, Tel: 216-267-5000; Sis. Mgr: 
E.A. Murray 

LANCASTER GLASS CORP., 220-226 W. Main St., 
Lancaster, Ohio, 43130, Tel: 614-653-0311; Sis. Mgr: 
B.C. Greenlee . 

LANCE INDS., P.O. Box 4156, Sylmar, Calif., 91342, Tel: 
213-367-1811; Sis. Mgr: J. Updyke 

LANCER ELCTRNS. CORP., 1416 W. Main St., Norristown, 
Pa., 19401, Tel: 215-277-4410; Sis. Mgr: C.E. Anstey 

LANDAUER, R.S., JR. & CO., Science Rd., Glenwood, III., 
60425, Tel: 312-755-7000; Dir. of Sis: A. J. Kawaters 

MANUFACTURERS & SALES OFFICES DIRECTORY 

LANDIS 8. GYA, INC., 4 Westchester Plaza, Elmsford, 
N.Y., 10523, Tel: 914-592-4400, TWX: 710 567·1219; Sis. 
Mgr: E. Gelde ............................ _ ......................... Pg. 1337\ 
Ala Huntsville, Craft Assocs. Co., Box f053 

205-837·0221 
Cal Los Altos, Recht, 900 N. San Antonio Rd. 

415-941-0336 
Cal Los Angeles, P. Willey, 1632 Silverlake 

213-N0-3·8028 
Conn Old Lymo, Aid Engrg., Salt Kettie La. 

203-434-5581 
Conn Rocky Hill, Aid Engrg., Box 247 203-873·3692 
Fla Maitland, Craft Assocs. Co., Box 986 

305-645-2242 
Ga Atlanta, Craft Assocs. Co., Box 11716 

404·237·2282 
Haw Honolulu, Berkley Engrg., Box 3856 808-538-1921 
III ROiling Meadows, Sumor, 5105 Tollview 

312-392-7370 
Ind Ft Wayne, Sumor, Inc., 2211 S. Calhoun St. 

219-744-4331 
Md Glen Arm, Billis SiS., Box 94H-40 301-592-7047 
MassWestboro, Aid Engrg., Box 208 617-839-8181 
Mich DetrOit, L Dickelman, 18315 W. Seven Mile 

313-255-3300 
Minn Mpls., Sumer, 77-10 Computer Ave. 

612-920-8414 
NJ Cherry Hill, Billis Sis. Co., 14 Galway La. 

609-HA-8-3651 
NY Mt. Vernon, D. Sonkin, 10 Fiske PI. 914-668-9809 
NY Syracuse, Naylor Elec;, 1718 Erie Blvd., E. 

315-GR-2-9183 
Ohio Cincinnati, L.H. Dickelman, 6914 Silverton Ave. 

513-793-2452 
Ohio Cleveland, L. Dickelman, 28829 Chagrin Blvd. 

216-831-1039 
Ore Mercer Island, J. Andersen, Box 637 

206-232-0484 
SC Greenville, Bond Trans. & Cont., 1214 Laurens 

803-288-4590, 
Tex Dallas, Southland Engr., 1040 '1(. Mockingbird 

214-638-6264 
Tex Houston, Sollthland Engrg., 5810 Schumacher 

713-782-4575 
WashMercer Island, J. Andersen, Box 637 

206-232-0464 
LANDSVERK ELECTROMETER CO., 641 Sonora Ave., 

Glendale, Cal., 91201, Tel: 213-245-9281; Sis. Mgr: 
R.L. Morris 

LANE INDS., Elctrns. Div., 7254 Atoll .Ave. N., North 
Hollywood, Calif., 91605, Tel: 213-877-7828; Sis. Mgr: 
F. Christian 

LANSDALE MICROELECTRONICS DIV., Gulton Inds., Inc., 
212 Durham Rd., Metuchen, N.J., 08840, Tel: 
201-548-2800, TWX: 710-998-0592; Sis. Mgr: 

LANSDALE TRANSISTOR 8. ELCTRNS., INC., 19 
Jenkins Ave., Lansdale, Pa., 19448, Tel: 215-855-9002, 
TWX: 510-661-4932; Sis. Mgr: L Gana ........... Pg. 1808. 
Cal Los Angeles, L.J.G. Inds., 1720 Pontius Ave. 

213-472-8902 
Cal Palo Alto, L.J.G. Inds., 201 Town & Country 

Village 415-327-8272 
III Chicago, Brock & Cushman, Inc., 6261. W. Grand 

Ave. 312-CO-1-6313 
La Metairie, M. White Engrg., 247 Phosphor Ave. 

504-833-3731 
MassNeedham, Compo Rep. Assocs., Inc., 1116 Great 

Plain Aye. 710-325-6907 
Minn St. Paul, Countryman, Wagner & Behnen Co., 

1821 University Ave. 612-645-9151 
NJ Rivervale, LBS Assocs., 615 John St. 

201-391-9400 
Ohio Springfield, H. Stobbs, 2279 Seminole Dr. 

513-255-4023 
Tex Dallas, Mfrs. Mktg. Svc.,.10303 CarryBack Cir. 

'. 214:357-6893 
Tex' EI Paso, McNicol, Inc., 811 N. Estrella 

915-LO-5-8282 
WashSeattle, B. Hirsh Co., 4013 Leary Way . 

206-783;3423 
For: Can., Montreal, Que., Elpro Elctrn. SiS., Ltd., Box 

35, Youville Sta. 514-381-8331 
For: Can., Oakville, Ont., W. Barron, Box 127 

. 416-845-2224 
LANSING, JAMES B. SOUND, 3249 Casitas Ave., Los 

. Angeles, Cal., 90039, Tel: 213-665-4101, TWX: 
910-321-4317; Exec. VP Mktg: 

LA POINTE INDS., INC., 1.55 W. Main St., Rockville, Conn., 
06066, Tel: 203-875-3351, TWX: 710-435-1663; Pres: 
J.H. Stillbach . 

LAPP INSULATOR DIV., INTERPACE CORP., Radio 
Specialties, 350 Sumner St., LeRoy, N.Y., 14482, Tel: 
716'967-6221, TWX: 716-967-2511; Sis. Mgr: Sumner 
P. Lapp 

--- Advertisement --

Lapp Insulator Division of Interpace 
Corporation manufactures a complete 
line of high voltage gas·filled capaci· 
tors in variable and fixed types for 
capacitances up to 30,000 mr'nf, with 
current ratings up to 400 amps. at 1 
mc. Other Lapp products for commer· 
cial and military radio broadcast in· 
clude tower footing and guy insulators, 
as well as a complete line of antenna 
strain insulators, standoffs and en· 
trance bushings. 

LARK ELCTRNS., INC., 45 Walker St., New York, N.Y., 
10013, Tel: 212-925-9060; Sis. Mgr: J. Cole 

LA ROSE, W.T. & ASSOCS., Box F, Lansingburg Sta., 
Troy, N.Y., 12182, Tel: 518-237-6500; Sis. Mgr: J.F. 
Trembley 

LARSEN IMPORTING CO., 140 Nassau St., New York, 
N.Y., 10038, Tel: 212-233-2490; Sis. Mgr: A. Gordon 

LARSON' AERO DEV., Box 135, Concord, Cali!., 94522, 
Tel: 415-228·7870; Pres: M.D. Larson 

LARSON CHARLES 0: CO., P.O. Box "E", Sterling, III., 
61081, Tel: 815-625-0503; Sis. PreS: C. O. Larson 

LARSON INSTR. CO., INC., GreenbUSh Rd., 
Orangeburg, N.Y~ 10962, Tel: 914-359-3800; Pres: G.E. 
Larson ...................................................................... Pg. 513 
Ala HuritsvillEi, BJR Research, Bo,x 4422 

205-881-3569 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor Blvd. 

714-540-7160 
Cal Sunnyvale, Meas. Assocs., Box 2162 

408-739-7785 
Fla Orlando, Truex Assocs., 3165 McCrory 

305-841-8931 
III Chicago, Megatek, 1915 N. Harlem 312-889-1277 
Ind Richmond, Kennedy SiS., 4423 South B SI. 

317-966-1933 
Kans Leawood, Vasen SiS., 8005 Ensley '816-842-1760 
Mich St. Clair Shores, G.C. Davies, 22931 Avalon 

. 313-778-2784 
Mo St. Louis, G. Fixman, 8160 Stanford 314-725-5219 
NY. Syracuse, Tesco Assocs., 2002 Teall Ave. 

315-463-4566 
Okla Tulsa, Barnard Equip., Box 7002 918-742-2652 
Pa Ingomar, R. W. Moulton Assocs., Box 331 

412-366-3333 
Pa New Britain, Kastle Assocs., 434 E. BlItler 

215-348-4466 
SC Santee, JLH Electro DynamiCS, Box 131 

803-897-2670 
Tex Dallas, IBL Engrg., 219 Preston Royal ' 

I 214-363-2921 
WashSeattle, Instr. Engrg., 3616 Sea-Rrst Bldg. . 

. 206-682-1123 
EXP: Can., Montreal, Que., Brian Engrg., 2445 Duncan 

514-735-1671 
LASER SYS. CORP., 396 W. Washington, Ann Arbor, 

Mich., 48103, Tel: 313-761-7150; V.P: D.R. Matthews 
LASER TECHNOLOGY, INC., 10624 Ventura Blvd., N. 

Hollywood, Calif., 91604, Tel: 213-763-7091; Sis. Mgr: 
H B McLaughlin 

LASERMETRICS, INC., 19 Legion PI., Rochelle Park, N.J., 
07662, Tel: 201-843-5780; Sis. Mgr: R. Goldstein 

LATRONICS CORP., Box 469, Latrobe, Pa., 15650, Tel: 
412-539-1626; Sis. Mgr: J.F. Murray 

LATTIN RADIO LABS., 1431 Sweeney, Box 44, 
Owensboro, Ky .. 42301, Tel: 502-683·2868; Pres: W.J. 
Lattin 

LAURIER ASSOCS., 2 Vose Rd., Westford, Mass., 01886, 
Tel: 617-692-2644; Sis. Mgr: L. Wood 

LEA MFG. CO., 237 E. Aurora St., Waterbury, Conn, 
06720, Tel: 203-753-5116; Sis. Mgr: J.A. Doyle 

LEA-RONAL, INC., 272 Buffalo Ave., Freeport, N.Y., 
11520, Tel: 516-868-8800; Sis. Mgr: M. Nadel 

LEACH CORP., Controls Div., 717 N. Coney Ave., Azusa .. 
Cal:, 91702, Tel: 213-334-8211, TWX: 910-584-1855; 
Sis. Mgr: G. Long 

LEACH CORP., Controls Div., 717 N. Coney Ave., Los 
Angeles, Cal., 91702, Tel: 213-334-8211; Sis. Mgr: B. 
Dody 

LEACH CORP., Relay Div., 5915 Avalon Blvd., Los 
AngeleS, Cal., 90003, Tel: 213-232-8221; Sis. Mgr: D. 
Purkey 

LEADER INSTR. CORP., 37-27 27th St., Long Island City, 
N.Y., 11101, Tel: 212·729-7410; V.P: Y. Dobashi 

LEAR SIEGLER, INC., 3171 S. Bundy Dr., Santa Monica, 
balif., 90406, Tel: 213-391-0666, TWX: 91D-343-6463 

LEAR SIEGLER, Elctm. Instr. Div., 714 N. Brookhurst St., 
Anaheim, Cal., 92803, Tel: 714·774-1010, TWX: 
91D-591-1157 

LEAR SIEGLER, INC., Transportation Support Div., 3333 
W. Warner Ave., Santa Ami, Calif., 92704, Tel: 
714-546-3060; V.P. Mktg: R.L. Kelly 
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LEAR SIEGLER,lnstr. Div., 4141 Eastern Ave., S.E., Grand 

Rapids, ·Mich., 49508, Tel: 616-241-7000, TWX: 
·810-273-6929; V.P. Contr: G.R. Anderson 

LEAR SIEGLER, INC., Romec Div., 241 S. Abbe Rd., Elyria, 
Ohio, 44035, Tel: 216-323-3211, TWX: 216-322-7265; 
Sis. Mgr: R.N. MacLeod 

LEBOW ASSOCS., INC., 1728 Maplelawn Rd., Troy, Mich .. 
48084, Tel: 313-642-1220, TWX: 810-232-4818; Sis. 
Mgr: C.E. Storie 

LECROY RESCH. SYS. CORP., 126 N. Rte. 303, West 
Nyack, N.Y., 10994, Tel: 914-358-7900, TWX: 
710-575-2629; Sis. Mgr: A. Michalowski 

LECLANCHE S A, 48 Ave De Grandson, CH 
1401-Yverdon, Switzerland 

LECTRODRYER DIV., McGraw-Edison Co., P.O. Box 
4599, Pittsburgh, Pa., 15205, Tel: 412-923-2970; Sis. 
Mgr: 

LECTRODYNE SYS. CORP., 1234 Carpenter St., 
Philadelphia, Pa., 19147, Tel: 215-463-8585; Sis. Mgr: 
S. Shankin 

LECTROETCH, 14925 Elderwood Ave.," E. Cleveland, 
Ohio, 44112, Tel: 216-451-8080; Sis. Mgr: E. Badt 

LECTROHM, INC., Sub_ Cook Elec., 5562 Northwest 
Hwy_, Chicago, III., 60630, Tel: 312-763-1700; SIs. Mgr: 
M_ Forester _ .............. _ •••..•••• _ •••• __ •••• _Pgs. 1760,2854-2856 
Ariz Phoenix, Lange Assocs., 221 W. Seminole Dr. 

602-942-0724 
Cal Inglewood, V & L, 3412 W. Century Blvd. 

213-671-7688 
Cal Menlo Pk., Frauman Assocs., Box 969 

415-322-8461 
Colo Aurora, Robbins & Assocs., Box 948 

. 303-399-6618 
Fla Cutz, S.K. Wallace, Box 117 813-949-1817 
Ga McDonough, S.K. Wallace, Box 190 404-957-2156 
III Chicago, Rinl!ldi Sis. Co., 6319 N. Central 

312-763-4848 
Iowa Cedar Rapids, Erigrg. Svcs .. 1026 3rd Ave., S.E. 

319-366-1591 
Kans Praire Vlg., Engrg. Svcs., 7924 A State Line 

. 913-649-4000 
MassSherborn, Naton, 42 Old Field 617-789-5645 
Mo St. Louis, Engrg. Svcs., 6717 Vernon Ave. 

314-726-2233 
NJ Ft. Lee, S. Justin, Box 1068 201-947-4371 
NC Kernersville, S.K. Wallace, Box 526 919-993-3993 
Ohio Wickfiffe, D. Steffen, 30212 Lakeland 

216-944-8080 
Ohio Dayton, D. Steffen & Assoc., 1201 Hempstead 

513-293-3145 
Tenn Memphis, S.K. Wallace, 5960 Brierdale Cove 

901-682-2281 
Tex Dallas, T. Curtis, 5635 Yale Blvd. 214-361-1666 
Wisc Milwaukee, Star Engrg., 7328 W. Burdick 

414-543-3469 
LECTROMAGNETICS, 6056 W. Jefferson Blvd., Los 

Angeles, Cal., 90016, Tel: 213-870-9383; Sis. Mgr: F.J. 
Nichols 

LEDElC,INC_, 126 Webster Sl, Dayton, Ohio, 45402, Tel: 
513-224-9891, TWX: 513-944-0286; Dlr. Mktg_ Eo 
Hoffman __ .. __ .... _._ ... _ ... _ .• Pgs. 1542,1619-1621,1936-1940 
Ariz Phoenix, Barnhill Five, 537 E. Osborn 

602·263-1250 
Cal Inglewood, Ledex, Inc., 1621 Centinela 

213-670-6112 
Cal Los Angeles, Galaxie Sis. Inl'l., 1930 Wilshire 

Blvd. 213-483-0910 
Cal Palo Alto, Testco, 941 Charleston Rd. 

415-326-5320 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
Fla Clearwater, W. Wimberly, 532 S. Ft. Harrison 

813-446-7072 
Fla Orlando, W. Wimberly, 500 S. Osceola 

305-425-3083 
III Lombard, Strain Sis .. Co., 1028 Cherry La. 

312-627-7696 
Kans Prairie Vlg., Thunderbird Tech., 4014-A W. 951h 

St. 913-642-7220 
Kans Wichita, Thunderbird Tech., 7707 E. Osie 

316-684-3941 
Mass Lexington, 1<. Stevens, 442 Marrott 617-862-1812 
Mich Lalhrup Vlg., R. Nordstrom, Box 32 313-444-441 i'" 
Minn Minnetonka, T. Ayre, 5509 Eden Prairie 

612-935-2191 
Mo St. Louis, Thunderbird Tech., Box 12849 

314-542-6488 
NY Liverpool, L. Garner, Box 56 315-652-7911 
NY Oceanside, Bittan Assocs., 400 Merrifield 

516-678-6222 
NC Raleigh, A.B. Andrews Co., Box 2627 

919-833-5565 
Ohio Dayton, Dynel Co., Box 7, Centerville Br. 

513-434-6467 
Pa Philadelphia, V.S. Malta, Box 4007 215-836·5122 

See Page 957 for TRADE NAME DIRECTORY 

Pa Pittsburgh, R. Clark, 10517 Lindberg 
412-242-9500 

Dallas, Thunderbird Tech., 5526 Dyer 
214-368-3064 

WashSeattle, Testco, 219 Boeing Field 206-762-8220 

LEECRAFT MFG_ CO., INC., 21-16 44th Rd., Long Island 
City, N_Y., 11101, Tel: 212-392·8800: Sis. Mgr: T.J. 
Marine ............................. , ......................... , ............... Pg. 1482 
Ark Hot Springs, M. Young & B.M. Triggs, Rte .. 2, Box 

705 501-262-1365 
Cal Fremont, Kelly & Kenman, Box 328 415-863-2200 
Cal Chatsworth, Hansen, 9139 Lurline 213-225-8114 
Colo Broomfield, Arrowhead Sis., 7943 W. 98th 

303-222-6462 
Conn Bloomfield, Zaslow SiS., 6 Newberry 

203-242-7781 
Fla Miami Bch., Geartner, 1125 71st St. 305·861-3661 
III Hinsdale, Hill & Gray, 2 Salt Creek La. 

312-325-4810 
Ind Angola, Sou1hern Sis., 105 Lakeshore 

. 219-665-3961 
Iowa Des Moines. K-S-W, 3831 43rd St. 515-279-9235 
Ky Louisville, Southern Sis. Co., 212 Republic BI. 

502-583-6902 
Md Hyattsville, L. Lowery, 6200 Annapolis . 

301-773-4977 
Mass Lowell, Zaslow SiS., 3999 Middlesex 

617-458-8452 
Mlch Royal Oak, C. Jensen, 26711 Woodward 

313-399-0900 
Minn St. Paul, R. Ragon, 1136 W. Larpenteur 

612-488-6634 
Mo Kansas City, K·S-W, 7546 Troost Ave. 

816-363·5651 
Mo St. Louis, K-S-W, 3219 Hampton Ave. 

314-781-6111 
NM Albuquerque, Arrowhead Sis., Box 243 

505-268-9706 
NY Cazenovia, A.L. Perkins, 3994 East Rd. 

315-682-5005 
NC Charlotte, B.M. Triggs, Box 17844 704-376-4619 
Ohio Cleveland, Anderson-Bolds, 10001 Camegie 

. 216-229-4700 
Ore Portland, A. Stroum, 8888 SW. Canyon 

503-292-3534 
Pa Broomall, L.D. Lowery, Box 209 215-356-5300 
'fenn Chattanooga, Shipley Sis. Co., Box 4051 

615-266-6235 
Utah Salt Lake City, Arrowhead SiS., 49 W. Malvern 

801-487-3444 
WashSeattle, Almac Stroum, 5811 6th Ave., S. 

206-763-2300 
EXP: N.Y., N.Y., Roburn Agencies, 345-349 W. 14th St. 

212-989-5939 
For: Can., Scarborough, Ont., Lake Engrg., 123 

Manville 416-751-5980 
LEEDS & NORTHRUP CORP., Sumneytown Pike, No. 

Wales, Pa., 19454, Tel: 215-643-2000; Sis. Mgr:' J.P. 
Puckett . . 

LEESONA CORP., Coil Winding Machinery Div, Mi,.ybrook 
Rd., Danbury, Conn., 06810, Tel: 203-744-5510; Sis. 
Mgr: H.R. Snider . 

--- Advertisement --

The Coil Winding Machinery Division 
sells a complete line of wire winding 
equipment for the Electronic Industry. 
Engineering, manufacturing, tooling, 
sales and service facilities for bobbin 
coil, stick, heavy duty and toroidal 
winding machinery are located in 
Danbury, Conn. Application Engi
neering services available to solve your 
production problems. 

LEGI ELCTRNS. CORP_, 3118A W_ Jefferson Blvd., Los 
Angeles, cal~ 90018, Tel: 213-737·1521 

Pgs. 1483-1486 
Cal Burlingame, Leddy Assocs" 1319 Howard Ave .. 

415-347-5247 
NY Tuckahoe, Rotondi Assocs., 16 Fisher Ave. 

. 914-961-4338 
LEHIGH VALLEY ELCTRN.,INC., Box 125, Fogelsville, Pa., 

18051, Tel: 215-2&5-4211; Sis. Mgr: p.o. Donahue 
LEHIGHTON ELCTRNS., INC., Box 281, Lehighton, Pa., 

18235, Tel: 717-386-4156; Sis. Mgr: J.A. Mandour 
--- Advertisement ---

Let Lehighton Electronics, Inc. be 
your one stop high quality fast delivery 
source for artwork, printed circuit 
boards' and assemblies,· special and 
catalog test. production and automa
tion equipment and switchgear. Please 
send your specifications and drawings 
for fast competitive pricing. 

LEICO INDS., INC.,250 W. 57th St., New York, N.Y., 
10019, Tel: 212-765-5290; Sis. Mgr: E. Sherer 

LEKTRA LABS., INC., 129-07 181h Ave., College POint, 
N.Y., 11356, Tel: 212-939-7171; Sis. Mgr: F.L. Chilton 

LEM INSTRUMENT CORP., 20 Sarah Dr., Farmingdale, 
N.Y., 11735, Tel: 516-293-7240; Sis. Mgr: F. Lowell 

LEMOSA, INC., 465 Califor9ia'St., San Franci~co, Cal., 
94104, Tel: 415-989-5515; Sis. Mgr: F. Yosh,da 

LENCO, INC., 319 W. Main, Jackson, Mo., 63755, Tel: 
314-243-3141; Sis. Mgr: R.W. Poe 

LENK MANUFACTURING CO., INC., Franklin, Ky., 42134, 
Tel: 502-586-3231; Office Mgr: M. Daousi 

LENOX-FUGLE ELCTRNS., INC., 100 Sylvania Pl., S. 
Plainfield, N.J., 07080, Tel: 201-756-1164; Sis. Mgr: 
H.J. Lenox 

LENOX INSTR. CO., 121 E. Luray St., Philadelphia, Pa., 
19120, Tel: 215-DA-4-4543; Sis. Mgr: JW. Lang Jr. 

LENZ ELEC. MFG. CO., 1751 N. Western Ave., Chicago, 
111.,60647, Tel: 312-276-4454; Sis. Mgr: R.G. Zender 

LEPEL HIGH FREQUENCY LABS., 59-21 
Queens-Midtown Expwy., Maspeth, N.Y., 11378, Tel: 
212·HA-6-4580; Regional Sis. Mgr: J. Cioffi 

LEUPOLD & STEVENS, INC., Box 688, Beaverton, Ore .• 
97005, Tel: 503-646·9171; Sis. Mgr: CW. Fetty 

LEVELL ELECTRONICS LTD., Park Rd., High Barnet, 
Herts" England, Tel: 01-449-5028; Sis. Mgr: M Yemm 

LEVIANT INT'L., 641 Lexington Ave., New York, N.Y., 
10022 

LEVITON MFG. CO., INC., 236 Greenpoint Ave., Brooklyn, 
N.Y., 11222, Tel: 212-EV-3-4500; TWX: 212-366-3247; 
Sis. Mgr: J. Amsterdam 

LEWIS CORP., Rte. 6, Woodbury, Conn., 06798, Tel: 
. 203-263-2158; Pres: R.L. Hunicke 

LEWIS ENGRG. CO., 550 Spring St., NaugatUCk, Conn., 
06770, Tel: 203-729-5253; Dir. Mktg: J.E. Nicholas 

LEWIS G. B. CO, 426 Montgomery St., Watertown, Wisc, 
53094, Tel: 414-261-3162; Sis. Mgr: R. Zimmerman 

LEYBOLD-HERAEUS, Seco Rd., Monroeville, Pa., 15146, 
Tel: 412-372:8800; Sis. Mgr: D. Meyers 

LGM ELCTRNS., INC., 4304 La Branch St., Houston, Tex., 
77004, Tel: 713-524-8383 . 

LIBERTY CONTROLS, Div_ Liberty Leasing Co., Inc., 
R.F.D. 5, JOliet, III., 60431, Tel: 815-725-2241: Sis. Mgr: 
D.J. Fumagalll ............................................ Pgs. 1746-1749 
Cal Burlingame, Peters de Laet, 1606 Rollins 

415-697-1800 
Cal Hawthorne, Peters de Laet, 13845 S. Hawthorne 

213-772-4226 
Cal Sacramento, Peters de Laet, 910 15th 

916-442-0769 
Colo Denver, Peters de Laet, Hilton Off. Bldg. 

303-255-2171 
Fla Ft. Lauderdale, R. Carlson, 3071 N.W. 47th Terr. 

305-733-0811 
Ind La Fontaine, Kirsch SiS., 107 Wabash , 

317-981-2801 
La New Orleans, Glidden Engrg., Box 10442 

504-835-6204 
Md Towson, C. Newson, 16 Skidmore 301-825-0001 
Miim St. Paul, Countryman Assocs., 1821 University 

612-645-9151 
Mo SI. Louis, R. Carlson, 8721 Manchester 

314-961-4485 
NJ Middletown, DA Rugg, 2 Dove Ct. 201-671-0662 
NY Buffalo, Niagara Elec. SiS., 505 Delaware 

716-886-4000 
NY Rochester, Niagara Elec., 55 Canterbury 

716-271-1223 
Ohio Cleveland, E. Bock, 18838 Canyon 216-331-5212 
Okla Tulsa, H. Furtney Co., Box 7081 918-747-6490 
Ore Portland, Peters de Laet, 5937 N. Greeley 

~ 503-285-7703 
Pa Phila., C. Newson, 711 Bethlehem Pike 

215-248-3377 
Tex Dallas, Glidden Engrg., 8609 Northwest Plaza 

214-363-6539 
Tex Houston, Glidden Engrg., 7728 Long Pt. 

716-681-1415 
Utah Salt Lake City, Peters de Laet, 323 W. 1410, S. 

801-484-7649 
WashSpokane, Peters de Laet, 11 S. Jefferson 

509-624-0137 
WashSpokane, Peters de Laet, 1703 Nagle PI. 

206-322-2215 
LIBERTY MIRROR DIV., Libbey-Owens-Ford Co., 851 

Third . Ave., Brackenridge, Pa., 15014, Tel: 
412-224-1800, TWX: 510-467-4624; Sis. Mgr: J.R. 
Drake 

LICON DIV., Illinois Tool Works, 6615 W. Works Rd., 
Chicago, III., 60634, Tel: 312·282-4040, TWX: 
9111'-221-0275: Mktg. Mgr: J. Aylward 

Pgs. 357,1934,.1935 
Cal Los Angeles, Licon, 5431 Sheila St. 213-723-1181 
Cal Menlo Pk., McKnight Co., 115 Spruce 

415-325-2844 
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Colo Denver. Elctrn. Comps .• 4785 S. Quebec 
, 303-771-6200 
'Fla Clearwater. W. Wimber,ly. 532 S, FI. Harrison ',' 

. 813-446-7072 
Fla Orlando. W. Wimberly. 500 S.·Osceola 

305-425-3083 
Ga Atlanta. Grady Duckett Sis" Box 29067 

404-451.-3529 
III Chicago. Licon, 6615 W. Irvfng 312-282-4040 
Md Ellicott City. McCourt Co .• Chevrolet Ave. at St. 

Johns ' 301-465-4515 
Kans Overland Pk .• Penzner-Mankus. Box 6264 

913-381-0004 
Kans Wichita. Penzner-Mankus; Box 11252 

316-782-3684 . 
MassLexington. J. Griffin. Box 640 617-891-7741. 
Mich Dearborn, Villani-Pitcher. 20203 Ann Arbor Trail 

313-271-4600 
Minn Minneapolis. Wenco Sis .• 7728 Morgan S. 

612-866-3639 
Mo Hazelwood. J. Mankus. 400 Brookes 

314-731-4334 
Neb Lincoln. Mktg. Assoc .• 1200 N. 79th SI. 

402-434-5244 
NM Albuquerque. Elctrn. Comps., 1811" Carlisle, N.E. 

505-256'9831 
NY Massapequa. J.F. Coughlin. Box 281 

516-799-7743 
NY Syracuse. Licon. Div. I.T.w., 3650 James. 

315-437-8525 
NC Greensboro. Grady Duckett. Box 22002 

919-273-4617 
Ohio Euclid. Rockford Controls. 26100 BruSh 

216-731-5250 
Ohio Columbus. Rockford Controls, Box 6523 

614-231-5890 
Ohio O'ayton. Rockford Controls. 2077 Embury Pk. 

. 513-278-7362 
Pa Newtown Sq., Kaufholz Assocs .• Box 273 , 

215-356-5000 
Tex Dallas, Evans-McDowell. Box 35093 

214-351-1839 
Utah Salt Lake City. Electrn. Comps .• 445 E. 2nd S. 

801-355-5327 
Va Richmond. McCourt Co .• 100,Damascus 

703-266-8490 
'WashSeattle. Licon. I.T.W., 331 Andover E. 

206-CH-2-1288 
For: Can., Don Mills, Ont.. illinois Tools. 67 ,Scarsdale 

LlEBEL-FLARSHEIM CO .• DivSybron Corp .• 111 East 
Amity Rd,. Cincinnati, Ohio, 45215, Tel: 513-761'2700; 
V.P. Mktg: J.T. Johnson ' 

LlECO.INC .• 80 E Montauk Hwy., Lindenhurst. N.Y .• 11757. 
Tel: 516-884-4300;·Sls. Mgr: E. Lark 

LIGHT ELEC. CORP., 50 Indel Ave., Rancocas, N,J., 
08073, Tel: 609-267-6750; ,SIs. Mgr: L, Torclcollo 

Pgs. 808,809 
Cal No. Hollywood. Crown Elctrns., 5657 Larikershim 

Blvd, 213-877-3550 
Colo Denver. Space Sys. Sis. & Engrg., 58io W. 38 

Ave. 303-424-5574 
III Chicago. Communications Engrs., 7106 N. 

Western Ave,' 312-761-0548 
III K.w. Meyers Co .• 7256 W. Touhy Ave •• 

31,2-774-6440 e. 
Kans Leawood,Leemark Engrs ... Box 6175 

913-646-0124 
MassWeliesley Hills. Anchor Engrg .• 40 Washington SI. 

617-235-8330 
NJ Cherry Hill. Benco Sis .• 112 E. Ormond Ave. 

609-429-5515 
NJ Englewood Cliffs. Power Conversion & Control. 

Box 1251 201-569-0015 
NM Albuquerque. Space Sys. Sis. & Engrg .• Box 9083 

505-247-0458 
NY Brooklyn. Alto Assocs., 1125'E, 4th St. 

212-253-6295 
Ohio Ai/on Lake, Doyle Sis .• 321 Bellaire Rd. ' 

313-533-0033 
Pa Pittsburgh. Weiss InSlrs.,6 Barton Dr. 

412-371-3020 
Tex Dallas. A. Martin Assocs .• Box64513· 

. 214-358-3704 
Tex Houston. R. Martin Assocs .• Box 19291 . 

713-468-3877 
liNCOLN' ELEC. CO .• 22801 SI. Clair Ave., Cleveland. 

Ohio.44117. Tel: 216-481-81 00; Sis. Mgr: A.F. Boucher, 
LINDBERG HEVI-DUTV, Div. Sola Basic Inds., 2450 W. 

, Hubbard St.. Chicago. III., 60612. Tel: 312-666-3443 
L.INDEN LABS .• INC .• Box 920, State College. Pa,. 16801, 

Tel: 814-363-2308; Sis. Mgr: J.w. Anderson 
LINDGREN, ERIKA. & ASSOC .• 4515 -17 N, Ravenswood 

Ave .• ChicagO. IiI.. 60640. Tel: 312-LO-l-0408; Pres: A. 
Felice, 

--- Advertisement 

Lindgren manufactures screen and 
solid RFIIEMI shielded enclosures to 

, satisfy all requirements for industry, 
research & development; government 
and,bio-medical. We meet or exceed 
all applicable Mil Specs and Mil Stds. 
and provide sizes from single work sta- , 
tions to shielding whole laboratories or 
production lines. Write or call for cata
log. 

LINDSAY ANTENNA & SPECIAL TV PRODS .• 50 Mary St., 
Lindsay, Ont.. Canada, Tel: 705-324-2196; Sis. Mgr: J. 
Thomas 

LINDSAY STRUCTURE. Div'. Int·1. Steel Co .• 1360' Edgar 
St.. Evansville. Ind .• 47710. Tel: 812-425-3311; Sis. 
Mgr: W.H. BeastaU 

LINE ELEC. DIV .• Singer Co .• U,S. Hwy. 287. Parsippany. 
N,J .• 07054, Tel: 201-887-8200; Sis. Mgr: P. Mariniello 

LINEAR ALPHA. INC .• 823 Emerson. Evanston. III .• 60201, 
Tel: 312-475-1730; Sis. Mgr:Dr. EH. Wakefield 

LINEAR CORP .• 347 s'. Glasgow Ave .• ,lnglewc;>od;Calif .• 
90301, Tel: 213-678-4242; Sis. Mgr: M.A. Schanbacher 

LINEAR NETWORKS CO .• Box 1328. San, Pedro. Cal.. 
90733. Tel: 213-547-2258; Sis. Mgr: J.L. Hogin 

LINEAR SYS .• INC .• 220 Airport Blvd .• Watsonville. Calif.. 
, 95076. Tel: 408-722-4177; V.P. Mktg: O.K. Bradley 
L1NELL ENGRG. CORP .• 2852 N. Cicero Ave .. Chicago; III .• 

, Ei0641. Tel: 312-283-0451; Sis, Mgr: 
LINEMASTER SWITCH CORP.. Box 52. Woodstock. 

Conn .• 06281. Tel: 203-928-6538; Sis. Mgr: W,O. 
Johnson 

LING ELCTRNS .• Div. LTV Ling Altec. 1515 S. Manchester 
Ave .• Anaheim. Calif.. 92803, Tel: 714-774-2000. TWX: 
'910-591-1142; Sis. Mgr: H.L. Proppe 

LINGENFELTER APPLIED TECH .• 9101 Gaither Rd .• 
Gaithersburg. Md .• 20760. Tel: 301-948-9002; Sis. Mgr: 
J. Lingenfelter 

LINK DIV .• Singer Co .• Binghamton. N.Y .• 13902. Tel: 
607-772:aOll. TWX: 510-252-0195; V.P. Mktg: W.D. 
Turner 

LION PRECISION DIV .• Lion Resch. Corp .• 60 Bridge St.. 
Newton, Mass .• 02195. Tel: 617-969-4710 L. Michelson 

-, -- Advertisement ---, , 

Lion Precision specializes in the 
manufacture of precision industrial 
gaging equipment 'for non-contact 
measurement using capacitance. 
Equipment includes low pressure 
transducers, flowmeters, thickness 
gages, spring gages, wire gages, sorting 
chutes, controllers, carbon dioxide 
senSOTe, reflectometers and emissome
ters. 

,L10NMOUNT & CO .• LTD,. Bellevue Rd .• ' New Southgate. 
London. England, Tel: 01-368-7047; Sis. Mgr: M. 
Lowenberg 

LIPPS. INC,. 1630 Euclid St.. Santa Monica. Calif.. 90404. 
Tel: 213-393-0449; Sis. Mgr: R.J. Cross 

LIQUID CRYSTAL INDS .• INC .• 460 Brown Ave., Turtle 
Creek. Pa .• 15145. Tel: 412-823-4300; Sis. Mgr: A.L. 
Gursha 

L1SK. G.W.CO,. 5019 South St.. Clifton Springs. N.Y .• 
14432. Tel: 315'462-2611; Sis. Mgr: A.A, Nelson 

-' -- Advertisement ---

Design, develop,: and manufacture 
standard and special military and com
mercial Linear and Rotary Solenoids. 

, Also Rotary stepping actuators, both 
uni-directional and bi-directional for 
Rotary switches, waveguide switches, 

.flag indicators, and similar applica
tions. 

L1STENIN,G. iNC .• 6 Garden St.. Arlington, Mass .• 02174. 
Tel: 617-643-4100; Sis. Mgr: J. Cook, 

L1TTELFUSE.' INC .• 800 E. Northwest Hwy .• Des Plaines. 
. III .• 60016. Tel: 312-824-1188. 'TWX: 910-233-3598; 

Exec. V.P: W. ,Clements" ' . 
LITTLE FALLS ALLOYS. INC:, 189 Caldwell. Ave., 

Paterson. N.J .• 07501. Tel: 201-525-1014. TWX: 
710-988-5923; Sis. Mgr: J.D. Fisk, 

LITTON ENGRG. LABS .• Box 669. 'Carson 'City. Nev .• 
89701, Tel: 702-882-0590; Pres: C.V. Litton 

LITTON INDS .• Electron Tube Div,. 960 Industrilil Rd .• San 
Carlos. Calif.. 94070, Tel:" 415-591-8411,. TWX: 
910-376-4900; Sis. Mgr: B. Silver 

LITTON INDS .• Potentiometer'Dhi .• 226 E Third St.. Mt. 
Vernon. ,N.Y.. 10550. Tel: 914-664-7733. TWX: 
71 0-562-0129;SI9. Mgr: G. Erbe 

L1TTONINDS .• :Useco Diil:. '13536 Saticoy St.. Van Nuys. 
Calif .• 91409. Te'l: 21'3-786-9381; Sis. Mgr: T. Balzer 

See Page 3073 To Get Your .Copy of the Radio-Electronic Master 

LITTON SYS., INC .• Guidance & Control Sys. Div .• 5500 
Canoga Ave., Woodland Hills. Calif., 91364. Tel: 
213-887-3702. TWX: 910-494-2091; Sis. Mgr: W.C. 
McAtee 

LIVINGSTON ELCTRN .• Div. Jetlron Prods" Box 7. 58 Rte. 
10, Hanover, N.J., 07936, Tel: 201-887-0571. TWX: 
710-986-8243; Sis. Mgr: B. Leroe 

LM ERICSSON. Electron Tube Div .• 215 Park Ave S .• New 
York. N Y. 10003. Tel: 212-677-8400 

LOCHART INDS .• INC., 15707 Texaco Ave .• Paramount. 
Cal.. 90724. Tel: 213-7,74-2981; Sis, Mgr: E.H. Lockhart 

LOCKHEED AIRCRAFT SVC .• On,t. IntI. Airport. Ont.. Cal .• 
91764. Tel: 714-984-1234. TWX: 714-556-9517; Dir. 
Sis. & Mktg: W.H. Snyder 

LOCKHEED AIRCRAFT SVCE. Special Devices Div., 
, OntariO Int·l. Airport, ,OntariO. Calif.. 91764. Tel: 

714-984-1234. TWX: 714-556-9517; Div. Mgr: D.C. 
Shea , ' 

LOCKHEED ELCTRNS. CO .• Rte. #22; Watchung. N.J .• 
07060. Tel: 201-757-1600. TWX: 710-991-9541; Sis. 
Mgr: M.A. Tutino 

LOCKHEED ELCTRNS. CO .• Data Prods. Div .• 6201 E. 
Randolph. Los Angeles. Calif .• , 90040. Tel: 
213-722-6810. TWX: 910-580-3623; Dir. Mktg: D. 
Kreiger 

LOCTITE CORP .• 705 N. Mountain Rd .• Newington. Conn .• 
06111. Tel: 203-278-1280 

LOCUS, INC. 906 West College Ave,. State College. Pa .• 
16801. Tel: 814-273-0301; Sis. Mgr: R.L. Riddle, 

LOGETRONICS.INC .• Dryomatic Div .• 6628 Electronic Dr .• 
Springfield. Va .• 22151. Tel: 103-354-4500; Sis. Mgr: 
H.E. Puttbach ' 

LOGIMETRICS, Sub. SlanllFin Corp., 100 Forest Dr., 
Greenvale, N.Y., 11548, Tel: '516-484-2222; Sis. Mgr: 
G.D. Arzt ...................... ~ ................................. Pgs. 514,515 
Ala Huntsville. J.' Highsmith. Holiday Off. Ctr. 

205-881-3294 
Ariz Scottsdale. Scien. Devices-SW. 8202 E. Sheridan 

, 602-946-0333 
Cal Inglewood. L&M Engrg .• 9911 Inglewood 

, 213-674-6850 
Cal Santa Clara. L&M Engrg .• 3242 McKinley 

, 408-243-2891 
Colo Denver. Scien. Devices. 2765 S, Colorado 

303-758-1888 
Fia Orlando. J. Highsmith. 254-3' Industrial 

. , , 305,293-5202 
Haw Honolulu. Alona Assocs,. 225 Lilioukalani 

808-922-3810 
III Chicago. P. Lind Elcirns .• 5483 Northwest 

, 312-774-1246 
Ind Indianapolis. P. Lind Elctrns .• 3969 ryJeadows 

317-547-9178 
Md Silver Spg .• Brim.berg Assocs .• 814 Thayer 

301-568-7790 
Kans Overland Pk., Tech. Reps .• 9009 W. 95th 

, 91'3-381-5852 
Mass Burlington. A. Sickles. 12 Cambridge 

617-272-7285 
Mich Detroit. ,H. Teplitz. 26847 Grand R,iver , 

313-537-9058 
Minn ,Circle Pines, p .. Lind Elctrns .• 1.Dl 04 Sunset 

612-786-5770 
Mo Florissant. 'I' echo Reps .• 525 St. Francois 

, 314-838-9100 
NJ Englewood. Scien. Devices - East. 95 Cedar 

201-871-391.6 
NJ Hazlet. Mer. Mon. Elctrn. Instr., Box 302 

, 201-264-1851 
NM Albuquerque. Soien. Devices. 4300 Silver, S.E 

, 505-268-6729 
NY N. Syrawse, Naco Elctrns .•. Box 248 

, 314-699-2651 
NC Charlotte. J. Highsmith. 3733 Monroe 

704-333-7743 
Ohio Cleveland. H, Teplitz. ,3945 Meadowbrook 

216-371-2044 
Ohio Dayton. H. Teplitz. 3718 Salem 513-277-6531 
Pa Fairview Vge,. Acrom,atix Assocs .• Box 271 , 

215-279-0377 
Tex Houston. Seien. Devices. 3827 Richmond 

713-623-4250 
Tex' Richardson. Scien. Devices. 312 N. Central 

, ' ',' 214-231-8106 
WashBelievue. Brennan. 208 Carlson Bldg. 

, 206-454-9332 

'LOGITEK, INC., 42 Central Dr., Farmingdale, N.Y., 
11735, Tel: 516-694-3080; SIs. Mllr: A. Partner 

, Pgs. 1338,1750-1759 
LONDON CHEMICAL CO .. 240 Foster Ave .• Bensenville. 

III .• 60106; Sis. Mgr: 

'LONDON CO., 811 Sharon Dr:, Cleveland, OhiO, 44145, 
Tel: 216-871-8900 .... : ................................. ; ............. Pg.516 
Cal Pasadena. Wright Eng .• 155 W. Bellevue 

213-681-2651 

eem/1971 
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Cal Los Altos. Wright Eng .• 175 S. San Antonio 

415-941-4405 
Colo Denver. Applied Tech. Prods .• 5120 Havana 

303-364-7248 
Conn Glastonbury. Instr. Rep .• Box 165 203-633-0777 
Fla Miami. Scott Instrs .• 8821 S.W. 129 Terr. 

305-235-7888 
III Chicago. Berndt Assoc .• 6200 N. Hiawatha 

312-283-0713 
MassArlington. Instr. Reps .• 1046 Massachusetts 

617-646-1034 
Mich Royal Oaks. Satullo. 4514 N. Woodward 

313'549-3910 
NJ Rockaway. Data-Rep .. Box 245 201-625-2233 
NY Huntington Sta .• Data-Rep .• Box 164 

516-423-7677 
Ohio Cleveland. Satullo. 16801 Euclid 216-486-2800 
Ohio Dayton. Satullo. 2801 Far Hills 573-293-7061 
Pa Norristown. Data-Rep .. Box 349 215-279-8210 
WashSeattle. Dewar. 6361 First Ave .. S: 206-763-2233 

LONG. T.J .• INC .• 215 Stonehinge La .• Carle PI.. N.Y .• 
11514. Tel: 516-334-2300; Sis. Mgr: N.A. Terry 

LORAL ELCTRN. SYS .• Div. Loral Corp .• 825 Bronx River 
Ave .• Bronx. N.Y .• 10472. Tel: 212-TI-2-9500; V.P. 
Mktg: G Blanton 

LORANGER MFG. CORP .• Box 948. Warren. Pa .• 16365. 
Tel: 814-723-8600; Sis. Mgr: J.A. Loranger Jr. 

LORCH-ADRET CORP., 105 Cedar La., Englewood, N.J_, 
07631, Tel: 201-569-8282, TWX: 710-991-9718; Mktg. 
Mgr: N.A. Ellen .................... _._ .......... _ ................... _ .. Pg.517 
Ariz Phoenix. Williams. 2250 N. 16th SI. 602-254-6085 
Cal Los Angeles. R.F. Assocs .• 1621 Pontius 

213-478-1586 
Cal Palo Alto. R.F. Assocs .• 800 San Antonio 

415-327-5531 
Colo Denver. Williams Assocs .• 4971 Jackson 

303-388-4391 
III Chicago. Marsland ASsocs. 312-775-1309 
III Des Plaines •. Marsland. 1000 Executive Way 

312-298-2620 
Ind . Indianapolis. Marsland. 3734 Carrollton Ave. 

. 317-924-3568 
Md Randallstown. F. Groman. 3904 Bryony 

301-922-1994 
MassReading. Geder Assocs .• 39 Cross 617-944-3105 
Minn Mpls .• Marsland. 231 N. Edgewood Ave. 

612-545-4481 
Mo Florissant. Marsland. Box 567 314-631-0015 
NJ River Edge. Tecnimat. Box 233 201-265-9730 
NM Albuquerque. Williams. 420 Wash .• S.E. 

505-255-1638 
NY Liverpool. R&D Assocs .• 109 Woods-Path 

315-622-2350 
Ohio Dayton. Manrep Assocs .• 745 Salem 

513-278-6111 
Pa Jenkintown. Amtec. 730 Wash. La. 215-549-2080 
Tex Arlington. Packard-Speairs. 803 Ave. "8" East 

817-261-4424 
Tex San Antonio. Ashcraft. 6936 Van Pedro SI. 

512-824-7267 
Utah Salt Lake City. Williams. 2461 S. Main SI. 

801-466'8709 
WashSeattle. G.M. Gillett. Box 99035 206-284-3344 
For: Can .• Ottawa. Onl.. L. Albert. 281 Palace 

613-746-0021 

LORCH ELCTRNS. CORP., 105 Cedar La., Englewood, 
N.J., 07631, Tel: 201-569-8282, TWX: 710-991·9718; 
Mktg. Mgr: N.A. Ellen ...... _ ......................... _ .......... _Pg. 609 
Ariz Phoenix. Williams. 2250 N. 16th . 602-254-6085 
Cal Los Angeles, R.F .• 1621 Pontius 213-478-1586 
Cal Palo Aito. R.F .• 800 Sari Antonio 415-327-5531 
Colo Denver. Williams Assocs., 4971 Jackson . 

303-388-4391 
III Des Plaines. Marsland. 1000 Executive Way 

, 312-298-2620 
Ind Indianapolis. Marsland. 3734 Carrollton 

317-924-3568 
Md Randallstown. F. Groman. 3904 Bryony Rd. 

. 301-922-1994 
. MassReading. Geder Assocs .• 39 Cross SI. 

, 617-944-31Ci5 
Minn Mpls. Marsland. 231 N. Edgewood Ave. 

612-545-4481 
Mo Florissant. Marsland Assoc .• Inc .• Box 567 

, 314-831·0015 
NJ River Edge. Technimat. Box 233 201-265-9730 
NM Albuquerque. Williams. 420 Washington. S.E 

, 505-255-1638 
NY Liverpool. R&D Assocs .• 109 Woods-Path 

315-622-2350 
Pa Jenkintown. AMTEC. 730 Washington La. 

215-549-2080 
Tex Arlington. Packard-Speairs. 803 Ave. "H" 

817-261-4424 
Tex San Antonia. Ashcraft. 6936 Van Pedro SI. 

512-824-7267 

See Page 957 for TRADE NAME DIRECTORY 

WashSeattle. G. Gillett. Box 99035 206-284-3344 
EXP: N.Y .• New York. Lindor Inl'l.. 10 E. 40th SI. 

, 212-685-6740 
For: Can .• Ottawa 7. Onl.. L. Albert. 281 Palace 

. 613-746-0021 
LORD MFG. CO .• Div. Lord Corp .• 1635 West 12 SI.. Erie. 

Pa .• 16512. Tel: 814-456-8511. TWX: 510-696-6672; 
Sis. Mgr: J. Michel 

LORLIN INDS .• INC.. Precision Rd .• Danbury. Conn .• 
06810. Tel: 203-744-0096; Mktg. Mgr: R.C. Lancaster 

LOYOLA INDUSTRIES. INC .• 155 Arena SI.. EI Segundo. 
Calif.. 90245. Tel: 213-322-6140; Sis. Mgr: Q.P. 
Thompson 

LPS RESEARCH LABS., 2050 Cotner Ave .• Los Angeles. 
Cal., 90025, Tel: 213-478-0095; Sis. Mgr: Nick Barton 

LTV ELECTROSYSTEMS. Garland Div .• Box 6118. Dallas. 
Tex .• 75222. Tel: 214-BR-6-7111. TWX: 214-276-8576; 
Mgr. Mkt. Plan: D. Dirks 

LTV ELECTROSYSTEMS, Memcor Div_, Comps. Oper., 
1320 Flaxmlll ·Rd., Huntington, Ind., 46750, Tel: 
219-356-4300, TWX: 810-333-1531; SIs. Mgr: J_H_ Klnnaw 

Pgs. 2857,2922 
Ala Huntsville. Murphy & Cota. 904 Bob Wallace ' 

205-539-8476 
Cal Los Angeles. W. Barron. 1406 S. Grand 

213-748-6191 
Cal. San Carlos. D. Ross. 1095 Ind·1.. 415-591-4411 
Colo Denver. Gossard. 12159 W. Dakota 303-985-0602 
Fla Orlando. Geartner. 1221 Lee Rd. 305-299~1000 
Fla Miami Beach. Geartner. 1125 71 sl. SI. 

305-861-3661 
'Ga Atlanta. Murphy & Cota. 500 Plasamour. N.E. 

, 404-875-2525 
Ind Lafontaine. Kirsch Sis. Co .• 107 Wabash Ave. 

317-981-2801 
Iowa Marion. Thomas-Modrcin. 819 17th 319-377-6261 
Kans Shawnee Mission. Thomas-Modrcin. 5450 Buena 

Vista 913-432-2131 
Md Baltimore. Brotihers & Conneen, 6302 Lincoln Ave. 

301-764-7189 
Md Baltimore. Brothers & Conneen. 1620 Myamby 

. 301-823-5063 
Md Baltimore. Brothers & Conneen. 4391 

Crestheights 301-486-6127 
MassRandolph. O. H. Marks. 16 Vine SI. 617-963-8464 
Mich SI. Clair Shores, J. Thorpe. 38915 Harper 

313-779-6363 
Minn SI. Paul. H. Cullen. 1595 Selby 612-646-7371 
Mo Hazelwood. Thomas-Modrcin. 47 Village Sq. 

314-838-6446 
NJ Cinnaminson. Brotiher & Conneen. 3108 Pheasant 

Run 609'829-9325 
NJ Union: H. Strand. 397 Chestnut 201-687-8484 
NY Fairport. M.P. Andrews. 38 Harvest Rd. 

716-381-2571 
NY Fayetteville. M. Andrews. 319 Mott 315-637-3144 
NC Burlington. Murphy & Cota. 1557 Granville 

, 919-228-9670 
NC Winston-Salem. Murphy & Cota. 1106 Burke 

919-723-1001 
Ohio Cleveland. Glover. 7008 Big Creek 216-842-4520 
Pa Newton Sq:. Brotihers & Conneen. 12 S. Newton 

SI. 215-353-2241 
Tex Addison. Parvin Sis. Co., Box 307 214-239-9148 
Tex Houston. Parvin. 5700 Savoy La. 713-782-0218 
WashSeattle. J.J. Backer, 221 W. Galer SI. 

206-285-1300 
LUDLOW CORP., Chart Paper Div .• Ware. Mass .• 01082. 

Tel: 413-967-6204; Sis. Mgr: J. N. Lyons. Jr. 
LUFT INSTRlL.INC .• Old Winter St.. Lincoln. Mass .• 01773. 

Tel: 617-259-9215; Sis. Mgr:.L. Luft 
LUKE LINE FASTENERS. 201 Laurel SI.. Beverly. N.J .• 

08010, Tel: 609-387-1166; Sis. Mgr: L. Klein 
LUMA ELECTRIC EQUIPMENT CO .• 1607 Coining Dr:. 

Toledo. Ohio. 43612. Tel: 419-479-8481; Sis. Mgr: J. 
Hinds 

LUMINATOR DIV .• Gulton Ind .• Box 278. Plano. Tex .• 
75074. Tel: 214-235-8307; Mktg. Mgr: W. leter 

LUMINETICS CORP .• Box 1943. Pompano Beach. Fla .• 
33061. Tel: 3.05-974-5403 

LUMITRON CO .• 393 Broad SI.. Summit. N.J .• 07901. Tel: 
201-273-8998; Sis. Mgr: H.G. Chassie 

LUNDEY ASSOCS .• INC .• 694 Main SI.. Waltham. Mass .• 
02154. Tel: 617-893-6064; Sis. Mgr: ET. Englund 

LUNDY ELCTRNS. & SYS .• INC .• Robert La .• Glen Head, 
N.Y .• 11545. Tel: 516-0R-6-1440. TWX: 510-223-0605; 

. Mktg. Dir: J. Snee 
LUNKENHEIMER CO .• Div. Conval Corp .• P.O. Box 14360. 

Cincinnati. Ohio. 45214. Tel: 513-921-3400; Pres: M.w. 
Pauly , , 

LUTRON ELCTRNS. CO .• INC., Coopersburg. Pa .• 18036. 
Tel: 215-282-3800; S!s. Mgr: J.A. Wisniewski 

LVC IND'S., INC_; Co-ord Switch Bloc-Lite Dlvs., 102-48 
43rd Ave., Corona, N.Y., 11368, Tel: 212-899-5588; Sis. 
Mgr: J_ Muller ... : ....... ~: ............ : .... , .... ; ........ Pgs. 1441,2617 

Ala Huntsville. Young & Lawrence. 2901 Governors 
Dr. SW 205-539-6575 

Cal Los Angeles. Dyna Sis .• Box 6757 213-268-1175 
Fla Winter Park. Young & Lawrence. 601 N. New 

York Ave. 305-647-6929 
NJ Riverton. V. Malta, 220 Linden 609-829-3924 
NJ Parsippany. H. Krasner. 6,Linda 201-334-1959 
NY Great Neck. H. Krasner. 33 Great Neck 

516-487-0690 
Ohio Akron. A. Natalino. 209 Harmony Hills 

216-666-1447 
Ohio Dayton. A. ~atalino. 333 W. 1st SI. 513-223-5002 
Pa Phila .• V.S. Malta. Box 4007 . 215-836-5122 
Pa Pittsburgh. A. Natalino, 530 Sixth 412-281-8283 
EXP: Can .• Montreal. Que .• Ind'i Elctrns. & Automation. 

Box 306 514-935-7262 
LYNCH COMMUNICATION SYSTEMS. 695 Bryant SI.. 

San Francisco, Calif.. 94107. Tel: 415-397-1471; V.P .• 
Mktg: A.K. Urschel 

LYNCH. R.H. MFG. CO .• 7831 E. Arroyo Dr.. S. San 
Gabriel. Calif .• 91770. Tel: 213-280-3810; Pres: R.H. 
Lynch 

LYNN ELCTRNS. CORP .• Box 3003. Philadelphia. Pa .• 
19150. Tel: 215-677-6700; Sis. Mgr: P.B. Rosen 

LYON METAL PROD .• INC .• 47 Railroad Ave .• Aurora. III.. 
60507, Tel: 312-892-8941; V.P. Sis: L.F. Tilly 

M & T CHEMICALS INC., SUb. American Can Co .• Rahway. 
N.J .• 07065. Tel: 201-499-0200 J.J. Gurney 

, M-T ELCTRNS. CO .• 536 Lewelling Blvd .• San Leandro. 
Calif .• 94579. Tel: 415-357-5262; Sis. Mgr: P. Moore 

'MAC DERMID, INC .• 50 Brookside Rd .• Waterbury. Conn., 
06720. Tel: 203-754-6161; Pres: H. Leever 

MAC PANEL CO .• Programming Prods. Div .• Box 5027. 
High Pt.. N.C .• 27262. Tel: 919-882-8138. TWX: 
919-883-4923; Sis. Mgr: J.L. Craycroft 

MACDONALD & CO .• 213 S. Brand Blvd .• Glendale, Calif .• 
91204, Tel: 213-241-1101; Sis. Mgr. D.w. MacDonald 

MACHLETT LABS., INC., Sub. Raytheon Co .• 1063 Hope 
SI.. Stamford. Conn .• 06907. Tel: 203-348-7511. TWX: 
710-474-1744; Sis. Mgr: C.E. Ramich 

MACK ELEC. DEVICES. 32' Glenside Ave .• Wyncote. Pa .• 
19095. Tel: 215-884-8123; Sis. Mgr: N.K. McKinney 

. MACKAY. AD .• INC .• 198 Broadway. New York. N.Y., 
10038, Tel: 212-BA-7-8532; Sis. Mgr: P.H. Nisley 

MACLEAN-FOGG LOCK NUT CO .• 1000 Alianson Rd .• 
Mundelein. III., 60060. Tel: 312-566-0010. TWX: 
910-685-4323; Sis. Mgr: H.C. Koestring 

MACRODATA. 20440 Corisco SI.. Chatsworth, Cal.. 
91311, Tel: 213-882-8880; Sis. Mgr: F.E. Chase 

MACRONETICS. INC .• 1003 Weeks SI.. E Palo Alto. Cal.. 
94303. Tel: 415-322-5351; Prod. Mgr: R.B. Suddick 

MAG-CON ENGRG. CO .• 85 Richardson St.. S.E. SI. Paul. 
Minn., 551,12. Tel: 612-633-8820; Sis. Mgr: M. Lorge 

MAGITRAN CO .• 311 E Park SI.. Moonachie. N.J .• 07074. 
Tel: 201-641-3650; Sis. Mgr: J. Grieg 

MAGNAFLUX CORP .• 7328 W. Lawrence Ave .• Chicago. 
111 .• 60656. Tel: 312-UN-7-8000; Sis. Mgr: R.G. Strother 

MAGNAVOLT INC .• 44 Prospect SI.. Yonkers. N.Y .• 10701. 
Tel: 914-YO-3-5900; Sis. Mgr: J.J. Wilentchik 

MAGNECESSORIES. Box 6960. Washington. b.c .. 20032. 
Tel: 301-839-1383; Sis. Mgr: R.H. Carson 

--- Advertisement ---

Manufacturer of The Carson Tape 
Splicer, a precision machined splicing 
block available for all widths to tape, 
and of Vis i-Mag, a solution for applica
tion to magnetic tapes to make visible 
the signals recorded on the tape. It is 
especially useful in trouble shooting 
digital magnetic tape systems, in video 
tape editing, in track alignment in 
head alignment, etc. Several types are 
available. Write for further informa
tion. 

MAGNECRAFT ELEC_, 5575 N. Lynch Ave_,' Chicago, 111_, 
60630, Te~ 312·282·5500, TWX: 910·221-5221; SIs. Mgr: 
R.A. Dldrlksen , ............ _ .. ; .... _ ..... _ ......... _ ..... Pgs. 1762·1768 
Ala Huntsville. BJR Resch .• 9202 Navlos Dr. 

205-881-3569 
Ariz Scottsdale. Engrg. Sis .• Box 544 602-945-5781 
Cal LA .• Univ. Comps .• 2330 Westwood ,Blvd. 

213-474-1537 
Cal San Carlos. ,Kottmeier. Box 1194 415-592-8333 
Colo Wheat Ridge. Waugaman. 4643 Wadsworth: 

303-.423-1020 
Conn Farmington. R. Perron. 10 Brlarwood Rd .. 

203-673-4825 
Conn Trumbull. R. Perron. 36 Louis SI. 203-268-9631 
Fla No. Miami. Winfield Elctrn. Sis .. 1875 N.E. 149th 

SI. 305-945-6544 
III Chicago, Ellinger. 6580 N.W. Hwy. 312-763-1570 
Iowa Clarion. Ellinger Sis .• 309 4th Ave. 515-532-3218 
Mass Norwood, R. Perron. 159 Morse SI. 617-762-8114 
Minn Minneapolis. R. Siedare, 4724 - 42nd Ave .• N. 

612-533-2294 
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Mo SI. Louis, Ellinger Sis., 4969 Bancroft 
314-352-2027 

NH Dover, R. Perron & CO.,lhc., 1 E:lm SI. 
603-742-2321 

. NJ So. Orange, Simberkoff, 71 Valley SI. . 
. . 201-763-7900 

NY Kenmore, Simberkoff, 284 Edgewood Ave. 
716-834-8119 

NY Kingston, Simberkoff Sis., Bo'237 914-331-4920 
NY Lockport, Simberkoff Sis .. , 35 Niagara SI. 

716-434-4426 
NY New York, SimberkoffSls., Inc. 212:943-7023 
.NY No. Syracuse, Simberkof!, 58 Homeland . 

. 315-458-5<169 
Ohio Cleveland, Weschler Elec., 4250 W. 130th SI. 

216-251-4609 
Ohio Dayton, Weschler Elec., 1700 Needmore 

. 513-274-6972 
Okla Tulsa, H.J. Daly, 5836 S. 70th E. St. 

918-627-41!i9 
Ore Portland,·D. Fry Co., Box 3803 503-:/26-3903 
Pa Pine Valley, Simberkof!, 411 Welsh Rd .. 

215-676-8755 
Tex Garland, Compatible Comps., Box 2022 

214-279-6330 
Va Arlington, Simperkof!, 420 Arlington Towers 

703-525-5898 
For: Can., Scarborough, Ont., Lake Engrg., 123 

Manville Rd. 41~751-5980 

MAGNEDYNE INC., 5580 EI Camino Real, Carlsbad, 
Callf~ 92008, Tel: 714-729-7191; Sis. Mgr: J. Kimble 

Pg.1622 
Ariz Scottsdale, O'Hara Engrg. Assoc., 8650 Joshua 

Tree La. 602-947-4666 
Cal Encino, Cardinal Assocs., 16161 Ventura Blvd. 

213-788-4540 
Cal Mt. View, A. Barauck Co., Box 807 415-327·7711 
·Colo Littleton, Gropley, Inc., 1523 E. Easter Cir. 

303-794·4231 
Conn Milford, Todino Engrg: SiS., 132 New Haven Blvd. 

. 203-874·6643 
iii Chicago, J. Popp Sis., 5661 W. Chicago Ave .. 

. 312-261-1259 
Mass Needham Hgts., Todin·o Engrg. SiS., 50 Kearney 

Rd. 617-444·7925 
Mich Plymouth, ROMARC, Bex 257 . .313·455-0300 
Minn St. Paul, Wagner Compo Conslts., 542 S. Snelling 

Ave. 612·698·0331 
NJ Teaneck, R.T. Reid Assoc., 175 Cedar La. 

201-692·0200 
NY E. Rochester, Tech. SiS., 319 E. Chestnut 51. 

. . 716-381-0740 
Ohio Dayton, D. Steffen & Assoc., 1202 Hempstead 

. 513-293-3146 
Ohio Wickliffe, D. Steffen & Assoc., 30212 Lakeland 

Blvd. 216-944-8080 
Pa . Bethayres, Control Instr. Sis., Box ·219 

·215-67&-1808 
Tex Dallas, K.O, Brown & Co., Box 20845 

214-357-3996 
WashRenton, 0 & 0 Sis., 43 Logan St. 206-226-4120 

MAGNET WIRE, INC., 25 Walker St., New York, N.Y., 
10013, Tel: 212-226-0900; SIs. Mgr: J. Wasserman 

MAGNETEC CORP., 7751 Densmore Ave.; Van Nuys, 
Calif., 91406, .T.el: 213-787-5131; Sis. Mgr: J.w. 
Hawkins . . . 

MAGNETIC ANALYSIS CORP., 535 South ·4th Ave., Mt. 
Vemon, N.Y., 10550, Tel: 914·699-9450; Sis. Mgr: V.L. 

. Spoley 
MAGNETIC. CIRCUIT ELEMENTS, 2455A Garden Rd., 

Monterey, Cal.,93940, Tel: 408·373-0456; Sis. Mgr: 
J.S. Conkiin 

---. - Advertisement --.-, 

MCE offers an extensive line of stand·· 
ard inductors and transformers with 
package.options. These include 60 and 
400 Hz transformers, lamination type· 
or. toroidal chokes, and precision, in
ductors. Miniature high frequency, 
high temperature and high voltage 
units for power supplies are our spe
cialty. Complete catalogue including 
engineering data and prices on re
quest. 

MAGNETIC CORE CORP., Box 368; Newburgh, N.Y., 
"12550, Tel: 914-561-5116; Pres: G.E. Gruenhagen 

MAGNETIC SYS. & INSTRS., Div. O:S. Walker Co .. 
Rockdale· ·St., Worcester, Mass., 01606, Tel: 
617-853-3232; Sis. Mgr: C. Cowing 

MAGNETIC TECHNOLOGY, Vemltron Corp.,. 21001 
KHlrtdge St, Canoga Pk., Cal., 91303, Tel: 213-887-7700, 
TWX: 910-494-1217; SIs. Mgr: F.J. Bowser 

Pgs.386,387,1503,1634,1635 
Cal Los Angeles, Halber. 3261 W. Fourth 

213-387-8283 

Cal Sunnyvale, Servo Data, 844 Bremerton 
, 408-739-7895 

Colo Denver, Franklin, 1924 S. Navajo 303-922-3623 
Conn N. ·Haven, KHchen & Kutchin, 22 Broadway 

203-239-0212 
Fla Orlando,Orbe,lnc., 1221 N. Orange Ave. 

305-425-9004 
Fla St. Petersburg,.Qrbe, 4410 Central 813-894-068'7 
III Wheaton, A. Erickson, 170 Longfellow 

312-685-3499 
Mass Lexington, Kitchen & Kutchln, 17 Waltham 

. 617-862-8230 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Minn Mpls" F. Peterson,.4501 Minnetonka 

. 612-927-4453 
NJ Cherry Hill, A. Lanson, 112 Henfield Ave. 

609-424-4670 
NJ Harrington Pk., Metro Tech., 39 Bluefield 

201-768-8495 
NY Endicott, Tech. Mark, Professional Bldg. 

607·748-7473 
Tex Dallas, Jacobson Co.; Box 9702 214-363-7584 
WashSeattle, R. Johnston, 1011 N.E. 69th 

. 206·524-5170 
MAGNETIC VIDEO CORP., 23434 Industrial Pk. Ct., 

.Farmington, Mich., 48024, Tel: 313-477-6066 

MA~NETIC WINDINGS.CO., 2711 Freemansburg Ave., 
Easton, Pa~ 18042, Tel: 215-253-2751,. TWX: 
510-651-2455; Sis. Mgr: G.E. Brown • .; ............. Pg. 2964 
Ala Huntsville, BJR Research & Mfg., Box 4422 . 

205-881-3569 
Cal los Angeles, Clemick-Neenan, 654 N. Sepulveda 

213-47~1272 
Cal Palo Alto, Engrg. Assoc., 999 Commercial 

. 415-328-7842 
Colo Englewood, Electrodyne, 300 Hampden 

. . " 303-469-0024 
ConnThOmastQn, Nelson & Schoonmaker, 106 Main 

203·283-5959 
Fla. Winter .Pk., J. Smith, Box 460 305·374·6784 
ill Chicago, C. Greenslade SiS., 5875 N. Lincoln 

312·561-0156 
Mich Farmington, D. Martensen, 22725 Orchard Lake 

313-474-8300 
NY Buffalo, R. MHscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NY NY, Simon Diamond, 19 Rector 212-944-2970 
Ohio Dayton, Whelan, 2600 Far Hills 513-298-9997 
Ore Portland, Earl & Brown, 2041 S.W. 58th, P.O. Box 

1540.8 503-266-4148 
Pa Paoli, Stitzer, 24 State 215-644-5500 
WashSeattle, Earl & Brown, Box 9285 2~284-1121 
Wisc Milwaukee, F. DuBOiS, ·2364· N. 117th 
. . 414-774-3100 

. MAGNETICO, INC., 6 Richter Ct.,E.Northport, N.Y., 
11731, Tel: 516·261-4502; Sis. Mgr: S.J. Renard 

MAGNETICS, INC., Comps. Div., Box 391, Butler, Pa., 
16001. Tel: 412-285-4711, TWX: 710-373-3821; Sis. 

I Mgr: Joseph F. Huth 
. MAGNETICS,;lnd'l. Control Div., Sandy Lake, Pa., 16145, 

Tel: 412,376-7515,TWX: 510·461-3334; Dlv. Mgr: L.N. 
Martin' 

MAGNETICS SYS. & INSTRS., Div. 0.5. Walker Co., 
Rockdale· SI., Worcester, Mass., 01606, Tel: 
617-853-3232; Mgr: P.J. OttowitZ 
--- Advertisement ---

. Hysteresisgraphs, Gaussmeters, 
Fluxmeters" Laboratory Magnets, 
Superconducting Magnets, Power 
Supplies, Teaching Systems, Magnetic 
Tape Testers 

MAGNO-CERAM CO., 2614 S. Clinton Ave., S. Plainfield, 
N.J., 07000, Tel: 201-561-2000; Sis. Mgr: H. Gelbard 

,MAGNUM ELEC. CORP., Drawer 247,1000 Streetman, 
Erie, Mich., 48133, Tel: 313-848·2555 

MAGNUSON ENGRS., INC., 1010 Timothy Dr., San Jose, 
Calif., 95133, Tel: 408-287-1260; Sis. Mgr: T. SmHh 

MAGTROL, INC., 70 Gardenville PkWy., W., Buffalo, N.Y., 
14224, Tel: 716-875-3333, ·TWX: 710-260-1360; Sis. 
Mgr: W. Mulroy . 

MAIDA DEV. CO., 214 Academy St., Hampton, Va., 23369, 
Tel: 703-PA-3-0785; Sis: Mgr: F.X. Maida 

MAIN ELCTRNS., INC., 353 Pattie, Wichita, Kans., 672·,1, 
Tel: 316-267-3581; Sis. Mgr: D.A: Main 

MAJOR ELCTRNS. CORP., 649 39th St., Brooklyn, N.Y., 
1.1232, Tel: 212-854-2100; Sis. Mgr: J. Mandel 

MALAKER CORP., W:Main St., High Bridge, N.J., 08829, 
Tel: 201-638·6112, TWX: 201·280·4020; Sis. Mgr: J.B. 
Malaker 

MALCO MFG. CO., 5150 W. Roosevelt Rd., Chicago, III., 
60650, Tel: 312-287-6700; Pres: M .. Just 

MALLORY, P.R., 3029 E. Washington St.,lndianapolis, Ind., 
46206, Tel: 317-636-5353, TWX: 317-634-4214 

See Page 3073 To Get Your Copy oj .the Radio-ElectroniC Master 

MALLORY BATIERY, P.R. Mallory, S. Broadway, 
Tarrytown, N.Y., 10591, Tel: 914-591·7000; Mktg. Mgr: 
M. Manolios 

(Refer to Mallory, P.R..& Co. Inc. for sales office 
information.) 

MALLORY ,CAPACITOR, . ~.R. Mallory, 3029 E. 
Washington Sl,lndpls., Ind., 46201, Tel: 317-636-5353, 
TWX: 317-634-4214; Sis. ·Mgr: A.E. Irwin 

(Refer to Mallory, P.R. & Co: Inc. for sales office 
information.) . 

MALLORY CONTROLS, P.R. Mallory, Box 327, Frankfort, 
Ind., 46041, Tel: 317-654-5501, TWX: 317-634-4214; 
Sls.Mgr: R. Horstmann 

(Refer to Mallory, P.R. & Co. Inc. for sales office 
information.) 

MALLORY METALLURGICAL, Diy. P.R. Mallory, 3029 E. 
Washington St., Indianapolis, Ind., 46201, Tel: 
317-636-5353, TWX: 317-634-4214; Sis. Mgr: D:J. 
SmHh . 

MALLORY TIMERS, P.R. Mallory, 3029 E: Washington St., 
Indpls., Ind., 46201, Tel: 317-636-5353, TWX: 
317-634-4214; Sis. Mgr: D.J. Bowden 

(Refer to Malloiy, P.R. & Co. Inc. for sales office 
information.) . . 

MAMCO .CORP., Motor DiY., 532 Fourth St., RaCine, Wise., 
53404, Tel: 414-834-1923; Sis. Mgr: F.E. Schumacher 

MANGER ELEC. CO., INC., W. Henry SI., Stamford, Conn., 
06902, Tel: 203-348-7761; Sis. Mgr: H.S. Loeber 

MANHATIAN ELEC. CABLE CORP., 170 Imlay St, 
Brooklyn, N.Y., 11231, Tet 212-855-0500; SIs. Mgr:·J. 
Mlchelman ........................................................... _Pg. 3034 
Cal Burlingame, 6 Guittard Rd. 415-697-7016 
Cal Los Angeles, 3038 Vail St. 213-685-9473 
Ga Atlanta, 101 Villanova Dr. S.W.· 404-349-3560 
Mo St. Louis, Midwestern Elec. Cable, 2823 Papin St. 

. 314-865-5050 
NY Rye, Station Plaza 914-WO-7-4080 
Ohio Independence, 5555 Granger Rd. 216-749·7500 
Tex Houston, Texas Eiect. Insulated Cable, 3111 

Leeland 713-227·5228 
--- Advertisement ---

A complete line of electronic and elec
trica'! wire and cable sold exclusively 
through distributors .. Our unique in
depth inventory located in major cities 
throughout the United States, offers 
the largest and most diversified selec
tion of Communi eat ions, Instrumenta
tion and Control Cable - for immediate 
delivery. 

MANN, DAVID W.CO., Div. GCA Corp., 174 Middlesex 
Tpke., Burlington, Mass., 01803, Tel: 617-272-5600; 
Sis. Mgr: A.J. O'Malley' .. 

MANN-RUSSELL ELCTRNS., INC., 1401 Thorne Rd., 
Tacoma, Wash., 98421, Tel: 206-383-1591; V:P. Sis: 
H.K. Haskell . 

MANSOL CERAMICS CO., INC., 140 Little St., Belleville, 
N.J., 07109, Tel: 201-759-8600, TWX: 710-995-4921; 
Sis. Mgr: R.J. Durkin 

MARATHON BATIERY CO., Colc! Sprtng, N.Y., 10516, 
Tel: 914-265-9282, TWX: 710-573-2221; Mktg. Mgr: R. 
Gray ..................................................... .; ........ ; Pgs. 810,811 
Cal Westminster, A. Dowers, 15152 Golden West Cir. 

213-596-4485 
Car San Carlos, LoDan Inc/D. Bucchia, 1077 Industrial 
.. . . 415-592-4600 
Colo Denver, Brown Tech., 130 S. Yarrow St. 

303-233-0863 
Fla Ft. Lauderdale, Young & Lawrence, 415 E. 

Broward 305-563-6717 
Fla 51. Petersburg, Young & Lawrence, 300 31st St., 

N. 813-894-0026 
Fla Winjer Pk., Young & Lawrence, 601 N. New York 

Ave. 305-647-6929 
ill Oakbrook, Whitmore, 1301 W.22nd·St. 

312'325-4727 
Ind Angola, Southern, 105 Lakeshore Dr. . 

219-665-3961' 
Ind Indianapolis, Southem, ·1111 E. 54th St. 

317-253-3359 
Kan Kansas City, D & 0 Engrg., Box 2349 

. . 913-FI-2-615.1 
Kan Wichita"D & 0 Engrg., Box 1800 316-AM-4-7358 
Ky Louisville, Southern, 212 Republic Bldg. 

, . 502-583-6902 
'Md Silver Spring, Aeron, 1110 Fidler La. 

. . 301-588-4047 
Mass Reading, C.E. Godfrey Co., Box 68 617-944-2230 
Mich Grosse Pointe Pk" Associated Factory Agents, 

1347 Audubon· 313-886-1669 
Mich livonia, D. Baines, 14393 Alexander 

313-427-7636 
Minn Mpls., Whitmore Assocs., 7710 Computer 

. 612-926-2855 
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MANUFACTURERS & SALES OFFICES DIRECTORY MAR - MAU 
NY Buffalo. R. Mitscher. 496 Ellicott Sq. 

716-854-2517 
NM Albuquerque. Bowden Assoc .• 730 San Mateo 

S.E 505-268-7676 
Ohio Cincinnati. Comps .• 11820 Knollspgs. 

513-721-2997 
Ohio Cleveland. Comps .• 7461 N. Linden La. 

216-842-2737 
Okla Tulsa. D & 0 Engrg .• Box 5037 918-WE-2-2813 
Pa Phila .• C. Newson. 711 Bethlehem Pike 

215-248-3377 
Tex Dallas. D & 0 Engrg .• Box 8433 214-EM-8-3544 
Tex Hurst. Edmar Tech. Sis. Co .• Box 818 

, 817-282-5561 
Va Arlington. Perrott Ehgrg. Labs. 1020 N. Fillmore 

St. 703-528-5861 
WashSeattle. R. Squibb. 655 N.E. Northlake 

. 206-832-2450 
Wisc Oak Creek. Erdman Sis .• 6312 S. 27th 

414-761-2120 
EXP: N.Y .• Richmond Hill. Aviation Sis .• 115-06 Myrtle 

Ave. 212-441-3100 
MARATHON INSTRS. DIV .• Spec Tool Co:. 9626 E 

Beverly ·Rd.. Pico Rivera. Calif.. 90660. Tel: 
213-723-9533. TWX: 213-685-6218; Sis. Mgr: A.G Fink. 
Jr. 

MARCAL ELECTRO-SONICS. P.O. Box 185. Burkank. 
Calif.. 91503. Tel: 213~VI-9-4473; Sis. Mgr: F.C. Farrell 

MARCO-OAK. Div. Oak Electro/Netics Corp .• Box 4011. 
Anaheim. Cal.. 92803. Tel: 714-535-6037. TWX: 
9l0-591-1185; Sis. Mgr: B.w. Scharf 

MARCONIINSTRS., Dlv. English Elec., 111 Cedar La., 
Englewood, N_J., 07631, Tel: 201-567-0607, TWX: 
·710-991-9675; Mgr: K. Elkins ._ ..... _ .............. Pgs. 519-521 

Ala Huntsville. Lee. #5R Traylor Island 205-539-0761 
Alas Anchorage. Comm. Engrg .• 3340 Mtn. View 

907-272-3591 
Ariz Phoenix. Moxon Elctrns .• 15 N. 40th PI. 

602-273-7363 
Cal Los Angeles. Moxon Elctrns .• 2311 Pontius 

213-272-9311 
Cal San Diego. Moxon Elctrns .• 2054 Garnet 

714-274-6525 
Cal Sunnyvale. Moxon Elct .• 1259 Birchwood 

408-734-4352 
Colo Denver. Hytronic Meas .. 4940 E 39th 

, 303-388-4081 
Fla Orlando. Lee Assocs,. 200 E, Marks 

305-241-4445 
Ga Chamblee. Lee Assocs,. Inc,. 250R Riverglen Cir. 

404-457-7117 
III Chicago. K.w. Meyers. 7256 W, Touhy 

. 312-774-6440 
Ind Indpls,. K, Meyers. 3512 Rockville 317-243-6681 
Md Bethesda. 5 & S. 7720 Wisconsin 301-854-1434 
Mass Belmont. Vector Sis,. 774 Pleasant St. 

617-489-1400 
Minn Mpls .• K.W. Meyers. 4725 Excelsior 612-920-7080 
NJ Saddle Brook. L & M Assocs .• 511 Victor 

201-843-8700 
NM Albuquerque. Hytronic Meas .• 205 San Pablo 

. 505-268-3941 
NY Brentwood. L & M Assocs .• 7 Mayflower 

516-231-8363 
NY Fayetteville. M.P, Andrews. 319 Mott 

315-837-3144 
NC Winston-Salem. Lee Assocs,. Inc. 919-724-2406 
Ohio Worthington. Ohio Instr .• 505 Whitney 

614-885-0743 
Pa Andalusia. L & M. 965A Bristol Pike 215-839-3100 
Tex Dallas. Bradenco. 2646 Andjon Dr. 214-352-4626 
Tex Houston. Bradenco. 3130 S,W. Frwy. 

713-JA-9-9881 
Utah Salt .Lake City. Hytronic Meas .• 2022 S. Main 

801-466-4924 
MARDUTH PRODS .• 1387 Ledge Rd .• A.D. 1. Hinckley. 

Ohio. 44233. Tel: 216-239-8479; Sis. Mgr: D.R. 
Christian • 

--- Advertisement --

Manufacturer of hand held and motor 
driven Surface Roughness measuring 
equipment used by the Armed Forces 
and industry to control the quality of 
the surface finish of a wide variety of 
machined and cast products. Special 
pickUps and attachments are available 
for unusual measuring problems. Small 
transistorized units for ease in porta
bility. Comply with ASA B-47,1 
Standard and Military Standard, Mil-
1-45177A. 

MARK MICRO'ELCTRNS. MFG.. 56 New Hook Rd .• 
Bayonne;. NJ. 07002. Tel: 201-339-2121. TWX: 
710-729-4489; Sis, Mgr: M. Feinman 

See Page 957 for TRADE NAME DIRECTORY 

MARK PRODUCTS CO .• 5439 W. Fargo Ave .• Skokie. III.. 
60076. Tel: 312-675-1500; Sis. Mgr: J.C. Bridgwater 

MARK PRODS .• INC .• 3935 Fairhill Dr .• Houslon. Tex .• 
77042. Tel: 713-782-4430; Sis. Mgr: W. Tabor 

MARKAL CO .• 250 N. Washtenaw Ave .• Chicago. III .• 
6061? Tel: 312-826-1700; VP Sis: D. Lytlon 

MARKEL, L FRAIIIK & SONS, School La., Norristown, 
Pa., 19404, Tel: 215-272-8960, TWX: 510-66Q-0190; V. P. 
Mktg: W.F. Michener .............. _._._ ......... _ ... Pgs. 2812,3035 
Ariz Pheonix. K. Jahn Co .• Box 15621 602-956-9060 
Cal L.A .• Insulation Supply. 779 E Pico 213-747-5416 
Cal L.A .• National Wire & Cable. 136 San Fernando 

213-225-5611 
Cal Redwood City. Insulation Supply. 2553 Middlefield 

415-369-7357 
Colo Denver. Ward Elec. Supply. 1909 Blake 

303-222-3541 
Conn Watertown. A.P. Mahan Co .• Hopkins Rd. 

203-274-2363 
Fla Palm Bch. Gdns .• J. Griffin. 3902 Burns 

305-848-4617 
Ga Chamblee. K. Ekmark. 3676 Teal Rd. 

404-457-5703 
III Chicago. J. Glenn. 4300 S. Tripp Ave. 

312-847-6400 
MassWeliesley. A. Mahan. 572 Washington 

617-237-1040 
Mich Northville. L. George Agency. Box 127 

313-474-1505 
Minn Mpls .• F. Peterson. Box 16224 612-927-4453 
Mo Webster Groves. Hippler. 1135 Cheshire 

314-961-8499 
NJ Old Bridge. H,B. Heft Assocs .• Box 444 

201-679-8000 
NY Lynbrook. H.B. Heft. Box 623 516-599-3351 
NY Rochester. Gislason. 617 Case Bldg. 

716-454-4741 
NC Charlotte. H.T. Altman Co., Box 15631 

704-399-8626 
Ohio Chagrin Falls. Electrolock. 1 N, Franklin 

216-247-4245 
Okla Oklahoma City. J. Cole. 1811 N.w, First 

405-235-2447 
Ore Portland. C. Riggs. 422 N.W. 8th Ave. 

503-226.-3286 
Pa Munhall. P,EI. Sis. Corp .• 800 Martha St. 

412-462-6300 
Pa Phila .• C. Newson. 711 Bethlehem Pike 

215-248-3377 
Tenn Chattanooga. Jackson. Box 2035 615-267-4260 
Tex Arlington. Cline & Son. Inc .• Box 413 

817-261-2255 
Utah Salt Lake City. Elec. Parts & Insulation Co .• 246 

W. 13th. S. 801-486-0773 
WashSeattle. C. Riggs. 314 Second Ave .• S. 

206-623-5707 
Wisc Elm Grove. J.J, Glenn & Co .• Box 553 

414-353-7262 
For: Can .• Burlington. Ont.. H. Ruggles. 3077 Mainway 

416-832-1403 
MARKEM CORP .• 194 Congress St.. Keene. N.H .• 03431. 

Tel: 603-352-1130. TWX: 710-366-1880; Sis. Mgr: P. 
Faulkner 

MARKITE CORP .• 155 Waverly PL. Dept. 301. New York. 
N.Y .• 10014. Tel: 212-0R-5-1384. TWX: 710-581-3673; 
515. Mgr: J. Luch 

MARLIN MFG. CORP,. 12404 Triskett Rd .• Cleveland. 
Ohio. 44111. Tel: 216-941-6200; Sis. Mgr: P.J. Hruby 

MARLIN-ROCKWELL. Div. TRW. Inc .. 402 Chandler St.. 
Jamestown. N.Y .• 14701. Tel: 716-484-0141; Gen·1. Sis. 
Mgr: P.H. Martin 

MAROTTA SCI. CONTROLS. INC.. Boonton Ave .• 
Boonton. N.J.. 07005. Tel: 201-334-7800. TWX: 
710-987-8358; SIs, Mgr: W.T. Browne 

MARSHALL INDS .• Capacitor Div .• 1960 Walker Ave .• 
Monrovia. Cal .• 91016. Tel: 213-359-8281. TWX: 
910-585-1830; Sis. Mgr: W.L. Atkinson 

MARSHALL INSTRS .• INC .• 14203 Bessemer St.. Van 
Nuys. Calif .• 91401. Tel: 213-TR-3-1016; Sis. Mgr: J.v. 
Pavelka . 

MARSTAN RESISTOR. Balco Elctms.. Inc.. 307 
Washington St.. Orange. N.J.. 07050. Tel: 
201-877-1200. TWX: 710-994-5812; Mktg. Mgr: M. K. 
Goldstein 

MARYLAND LAVA CO .. Box 527. Dept. EEM. Bel Air. Md,. 
210.14. Tel: 301-838-4114; Sis. Mgr: J.B. Dinning 

MARYLAND MAGNET CO,. 8825 Allenswood Rd .• 
Randallstown. Md.. 21133. Tel: 301-922-2272; Sis. 
Mgr: J. Caplan 

MASON ELECTRIC CO. INC .• 3839 Verdugo Rd .• Los 
Angeles. Cal.. 90065. Tel: 213-254-9104. TWX: 
910-321-2352; Sis. Mgr: R. Doll 

MASPRO CO .• INC .• Asada. Nissin. Nagoya-Shigai. Japen. 
Tel: 052-802-2214; Sis. Mgr: C. Oda 

MASSA DIV .• Dynamics Corp. America. 280 Lincoln St.. 
Hingham. Mass .• 02043. Tel: 617-749-4800. TWX: 
710-348-0162; Sis. Mgr: D.w. Bacso 

MASSEY DICKINSON CO .• INC .• 9 Elm St.. Saxonville. 
Mass .• 01701. Tel: 617-877-2511; Pres: Paul L. 
Meretsky , 

MAST DEV. CO .• 2212 East 12th St.. Davenport. Iowa. 
52803. Tel: 319-326-0141; Sis. Mgr: JA Carrig 

MASTER APPLIANCE CORP .• 1745 Flett Ave:. Racine. 
Wisc .• 53403. Tel: 414-633-7791; Dir. ()f Mktg: F.N. Pfeil 

MASTER ENGRAVING. 11 Wallace St.. East Paterson. 
N.J .• 07407. Tel: 201-791-3323; Sis. Mgr: K. Raindorf 

MASTER MOBILE MOUNTS. Div. Crystek. 1000 Crystals 
Dr.. Fort Myers. Fla .• 33901. Tel: 813-WE-6-21 09. TWX: 
510-951-7638; Sis. Mgr: G.T. Gay . 

MASTER SPECIALTIES. 1640 Monrovia. Costa Mesa. 
Cal.. 92627. Tel: 714-642-2427; Mktg. Mgr: S. Brown 

MASTER TAPE PRINTERS. INC .• 4517 Elston Ave .• 
Chicago, III .• 60630. Tel: 312-685-4100; Sis. Mgr: R.G. 
Dorfmeister 

MASTERITE INDS .• INC .• 2841 Lomita Blvd .• Torrance. 
Calif.. 90505. Tel: 213-775-3471; Sis. Mgr: J.H. 
Vallerand 

MATERIALS DEVELOPMENT. 6214 W. Manchester Ave .• 
Los Angeles. Cal.. 90045, Tel: 213-641-9892 

MATERIALS FOR.ELCTRNS .• INC .• 149-32 132nd St.. 
Jamaica. N.Y .• 11430. Tel: 212-322-9400; Sis. Mgr: G. 
Planchon . 

MATERIALS RESCH. CORP .• Route 303, Orangeburg. 
N.Y .• 10962. Tel: 914-359-4200. TWX: 710-576-2656; 
V.P. Mktg: C. Malo 

MATERIALS TECHNOLOGY, INC .• P.O. Box 187. 
Somerset. N.J .• 08873. T~I> 201-249-9200; Sis. Mgr: M. 
Gothelf 
--- Advertisement ---

Electroformed foil for printed cir
cuitry and chemical milling applica
tions. Vertical grain gives more 
uniform etching with less undercut. 
Clad metals and strip plating service 
available, 

MATRIX CORP_, 520 North 11th Ave., Beech Grove.' 
Ind., 46107, Tel: 317-786-4601; Sis. Mgr: K. Bartlett 

Pg.361 
Cal Concord. Nutronic Sis .• 822 C Challerge 

415-689-8953 
Cal Los Angeles. Burtis Instr. Sis .• 8921 S. Sepulveda 

213-670-5863 
DC Wash. Powell-Pendergraph. 7979 Old Georgetown 

301-656-4535 
111 Chicago. SEA Inc .• 4210 W. Irving Pk. 

312-282-6694 
Ind Carmel. Sea Inc .• 620 S. Range Line 

317-846-0687 
Minn Mpls .• SEA Inc .• 7601 N. Kentucky 612-425-4455 
Ohio Cleveland.lnstr. Sys., 21877 Euclid 216-486-0782 
Ohio Dayton. Instr. Sys .• 3481 Off. Park 513-293-8095 
Pa Fairview Vlg .• Acromatix Assoc .• Box 271 

215-279-0377 
Tex Austin. System Engrg .• 1005 E St. Elmo 

512-444-0540 
Tex Dallas. Sys. Engrg. Sis .• Box 31357 214-231-8981 
Wisc Waukesha. SEA Inc., 142 South St. 414-547-6637 

--- Advertisement ---

Matrix Corporation manufacturers 
data acquisition equipment' including 
random access Scanners (binary and 
BCD controlled), Frequency to Volt
age, Voltage to FrequlUlcy Converters, 
and multi-channel strain gage data ac
quisition systems. 

MATRIX ENGINEERING CORP .• 1502 West 166 St.. 
Gardena. Calif .• 90247. Tel: 213-770-0521; Sis. Mgr: 
R.C. Lace . 

MATRIX SCIENCE. 435 Maple Ave .• Torrance. Cal.. 90503. 
Tel: 213-775-2411. TWX: 910-349-6953; Sis. Mgr: J. 
Schnepf 

MATRIX SYS. CORP .• 9201 Gazette Ave .• Chatsworth. 
Cal.. 91311. Tel: 213-882-2008; Sis. Mgr: J. Singleton 

MATSUSHITA COMM. IND·L. CO .• LTD .• 880 Tsunashima. 
Kohoku-ku. Yokohama. Japan. Tel: 045-531-1231; Sis. 
Mgr: Y. Saruogi . 

MATTHEWS. JAS & CO .• 6619 Penn Ave .• Pittsburgh. Pa .• 
15206. Tel: 412-362-6500; Sis. Mgr: S.T. Kerr 

MATTHEWS RESCH.. INC.. 4306 Wheeler Ave .• 
Alexandria. Va .• 22304. Tel: 703-751-1600 

MATTHEY BISHOP INC .. 'Malvern. Pa .• 19355. Tel: 
215-NI-4-3100. TWX: 510-668-9565; Sis. Mgr: C.P. 
Curtis 

MAURATRON, INC., 13333 N. Central Expwy., Dallas, 
Tex~ 75231, Tel: 214-235-2640; Pres: J,E. Sykes 

Pg.815 
Ariz Scottsdale. C.T. Fink. Box 434 602-992-9884 
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Tex Dallas, V. Sykes, 13333 N. Central EXPy. 
'" 214-235-5280 

MAURER, J.A., INC., 25-26 50th SI., Woodside, N.Y., 
11377, Tel: 212-937-8800 .. TWX: 710-582-2995; Sis. 
Mgr: EJ. Neff 

MAURY .MICROWAVE CORP., 8610 Helms Ave., 
Cucamonga, Calif., 91730, Tel: 714-987-4715; Sis. 
Mgr: M.A. Maury, Jr. 

MAXI-SWITCH CO., 3121Washingion Ave-:- N., 
Minneapolis, Minn., 55411, Tel: 612-529-760,1; Sis. Mgr: 
E.A. Mitchell .... : ..................................................... Pg. 1941 
Ala Huntsville, Young & Lawrence, 2907 Govemors 

SW. . 205-539-6575 
Cal Canoga Park, R. Kruse, Box 1225 213-341-3020 
Cal Santa Clara, Nova-Tionix, 1659 ScOtt 

. .408-243-9530 
Fla Fl.'Lauderdale, Young & Lawrence, 415 E . 

Broward 305-563-6717 
Fla SI. Petersburg, Young & Lawrence .. 300 31st SI. 

N. 813-894-0026 
Fla Winter Park, Young & Lawrence, 601 New York 

305-647-6929 
III Fox Lake, Mesa, Inc., Box 92 312-587-6363 
MassChelmsford, M. Flynn, 17 Purcell 617-256-6229 
Mich Brooklyn, W. Moburg, 13695 S. M-50 

517-592-6801 
Minn SI. Paul, J;R. South, 1001 Tiller LB. 612-484-8866 
NJ Middletown, D.A. Rugg, 2 Dove CI. 201-671-0662 
NY Penfield, J.E Blair, 15 Stone Island Rd. 

716-586-1419 
NC Bethania, Candor 919-924-1480 
NC Raleigh, Candor, 4810 Stanford SI. 919-828-5716 
Tenn Cleveland, Candor, Box 412 615-472-7059 
T ex Dallas, P. Kreager, 9230 Cliffmere Dr. 

214-348-3521 
Tex Houston, P. Kreager, Box 12583 713-649-5756 
Va Lynchburg, Candor, 309 Buckingham Dr. 

703-846-6579 
MAXSON ELCTRNS. DIV., Maxson Elctrns. Corp.: Sunrise 

Hwy., Great River, N.Y., 11739, Tel: 516-362-2229, 
TWX: 510-227-7614; Mgr. Mktg. Svc: F. Benanti 

MAXWELL LABS., INC., 9244 Balboa Ave., San Diego, 
Calif., 92123, Tel: 714-279-5100, TWX: 910-335-2063; 
Sis. Mgr: L Kovalik 

MAVTRONICS, INC., Box 460, Colorado Springs, Colo:, 
80901, Tel: 303-636-1301, TWX: 910-920-4982; Sis. 
Mgr: C.D. Johnson 

MB ELCTRNS/TEXTRON CO., Bo~ 1825, New Haven, 
Conn., 06508, Tel: 203-389-1511,TWX: 710-465-3283; 
Mktg. Dir: A.J. Kaye . 

MCCLINTOCK MATRIXES, INC., 211 Washington Rd., 
Woodbury, Conn., 06798, Tel: 203-263-4624; Sis. Mgr: 
A. Hertz 

MCCOY ELCTRNS. CO., SUb. OakElectrolNetlcs Corp., 
Chestnut & Watts St., Ml Holly Springs, p&., 17065, Tel: 
717-4a6-3411,'T'ivX: 510-650-3548; Sis. Mgr: M.L. Myers, 
Jr ..... _ .............. _ .......... _ ..... _ ........................... pgs. 1408-1411 
Cal Inglewood. D. E Foyer, 5005 W. Century Blvd .. 

213-678-4108 
Cal Los Altos. Oak Electro/Neties, 960 N. San 
, Antonio. 415-941-1237 
Colo Denver. LW. Strong. 635 Canosa CI. 292-6900 
Fla FI. Lauderdale, Oak Electro/Nelles, 1040 Bayview 

Dr. '305-563-2681 
III Chicago. Brock & Cushman, 6156 W. Grand 

, 312-622-4110 
Ind FI. Wayne. Menze, 6010 Lower Huntington 

219-747-5616 
Iowa Cedar Rapids; Lorenz, 4403 First SE 

319-366-0774 
Md Baltimore, J. Sheffer, 4609 Old Frederick 

233-0606 
MassNorwood. JMG. Inc .• Box 310 617-762-5333 
Mich Jackson. N. Scroggs Co .• 2221 Arbor Hills 

517-782-5211 
Mo Kansas City. Automatic Gen. Elcl.. 6550 E. Troost 

333-8206 
Mo 'SI..Louis, Automatic Gen. Elec., 4523 

Westminister 314-652-5366 
NJ HaCldonfteld. Gray Assoc .• 8 E. MI. Vernon 

, , 609-429-~300 
NJ Westwood, Clarfield-Stollmack, 175 Westwood 

" . . 201~666-8989 
NY Pompey, S. Foster,'2806 Hennaberry . 

315-677-3333 
NY Webster, S. Foster, 1591 Greensboro' Dr. 

716.,872-5220 
Ohio Dayton, Midwest Mktg., 137 Lakeview 

I 513-433-2511 
Ore Salem, M., Widdekind, 3292 Sunnyview NE 

. 503-363-6445 
Tex Richardson, A. Kimball, 777 S. Central Expwy. 

214-231-3447 
WashSeattle,M. Widdekind, 815 W. Ey!ing SI. ' 

AT 4-8020 
EXP: NY N.Y., S. Ginsbury, 425 Park S. 212-689-5212 

For: Can., Aurora, Onl., Oak Electro/Neties 727-4231 
MCELROY ELCTRNS. CORP., Fredonian SI., Shirley, 

Mass., 01464, Tel: 617-425-4055; Pres: J,C. McElroy 
MCFADDEN ELCTRNS~ CO., 8953 S. Atlantic Blvd., South 

Gate, Calif., 90281, T61:213-564-5958; Sis. Mgr: W.V. 
McFadden ' 

MCG ELCTRNS., INC., 279 Skidmc:>re Rd., Deer Park, N.Y., 
11729, Tel:~516-586-5125; Sis. Mgr: M. Coyle 

MCGILL MFG. Co., Electrical Div., ,909 N. Lafayette SI., 
Valparaiso, Ind., 46383, Tel: 219-462-2161;Sls. Mgr: P. 
Bain 

MCKEE-PEDERSEN INSTRS., P.O. Box 322, Danville, 
Calif., 94526, Tel: 415-937-3630; Sis. Mgr: W.H. Schick 

MCLEAN ENGRG. LABS.. 70 Washington Rd., Princeton 
Jctn., N.J., 08550, Tel: 609-799.(1100; V_Po Sis: W.B. 
Eckenhoff ............ , .................................... _Pg5. 1623,2788 
Ala Huntsville, W. Brown, 1314 Buford N.W. 

205-539-4411 
Cal Cupertino, T. Snitzer, 10320 Saratoga-Sunnyvale 

405-257-8333 
Cal Del Mar, T. Snitzer, Box 805 714-454-2191 
Cal L.A., T. Snitzer, 9005 Exposition Blvd. 

213-836-6170 
Colo Englewood, PLS Assoc., 8080 E Union 

303-771-0140 
Conn Bridgeport,' Tech~ical Instrs., 575 Broad 

203-FO-8-4582 
Fla Ft. Lauderdale, W. Brown, 96,1 N.E. 53rd 

305-564-8000 
Fla FI. Walton Bch., W. Brown, 98 Miracle Strip Pkwy. 

904-243-6424 
Fla Orlando, W. Brown, 222 Weber 305-425-5505 
Ga Tucker, W. Brown, 1682 Weymouth,CI. 

, 404-939-1674 
III Elmhurst, Scott Assocs., 663 Fairview 

312-279-5681 
Kans Kansas CitY, Harris-Hanson, 7916 Paseo 

816-HI-4-9494 
MassWilmington, Tech. Instrs., 122 West SI. 

, , 617-658-9171 
Mich SI. Clair Shores, J. ThOl'pe, 28915 Harper 

313-779-6363 
Minn Mpls., Sdott Elctrn., 5209 W. 60th SI. 

612-929-2985 
Mo SI. Louis, HarriS-Hanson, 2814 So. Brentwood 

. 314-962-0111 
NJ FI. Lee, K"Hughes, 2175 Lemoine ,201-944-1600 
NM Albuquerque, PLS Assocs., 4300H Silver 

505-255-2330 
NY Albany, J. Reagan, 6 Highland Ave. 518-489-4777 
NY Binghamton, J. Reagan, 52B Crestmont 

607-723-9661 
NY New Haritord; J. Reagan, 41 Woodberry 

315-732-37,75 
NY Rochester, J. Reagan, 891 Monroe 716-473-2115 
NC Winston-Salem, W. Brown, 1108 Burke 

919-725-5384 
Ohio Cleveland, Marlow Assoes., 4468 Mayfield 

216-381-4500 
Ore Beaverton, N.R. Schultz Co., Box 156 

503-646-1345 
Tex Dallas, J.A. Green Co., 7118 Envoy CI. 

214'ME-1-7450 
Tex Houston, J.A. Green Co., 3400 Montrose 

. 713;JA-6-2959 
Va Alexandria, W. Brown, 325 First703-TE-6-1800 
WashSeattle, N. Schultz, 305 - 112th Ave. 

206-454-5224 
For: Can., Montreal, Que., Brian Engrg:; 2445 Duncan 

, ~4~i~1671 
For: Can., Rexdale, Onl., Brian Engrg., 45 Shaft 

416-248-0226 
MCMILLAN RADIATION LABS, INC .. Sub. Lunqy, Elctrns. & 

Sys., Inc., Brownville Ave., Ipswich, Mass., 01938, Tel: 
617-356-57,61, TWX: 710-390-1133; Mktg. Mgr: RW. 
'Neumann 

MCNAB,INC., 165 Spring SI.,NeWYork. N.Y., 10012; Tel: 
212-W0-6-2625; Sis. Mgr: R.C. Ryan . 

MCNALLY BROS. MACH. & GEAR;' 1145' E. 79thSI., 
Mipls., Minn., 55420, Tel: 612-888-8419; Sis. Mgr: A.B. 
,Sorensen" :'. 

MCPHERSON INSTR.; SUb. GCACorp., 530 Main SI., 
Acton, Mass., 01720, Tel: 617:263-7733; Sis. Mgr: S.C, 
Hammond , 

MCS CORP., 1307 S. Myrtie Ave:, Monrovia, Calif., 91 016, 
Tel: 213-357-3285, TWX: 910-585-3482; Sis. Mgr: A. 
Coverley 

See Page 3073 To GetYot,tr Copy of the l'Iadio-ElectronicMaster 

--- Advertisement -'--

Specialists in microwllve wageguide 
components and subsystems assem
blies. Unusual custom waveguide de
vices fabricated to .customer drawings 
or completely designed to customer 
specifications. Employing cost-saving 
production techniques, MCS produces 
in reasonable time, with no do-overs. 
In addition to custom capabilities a 
complete catalog line of microwave 
test· equipment from 1.7 to 90 GC is 
available. This includes ferrite devices, 
slotted lines, couplers, standard gain 
horns, attenuators, flanges 'and related 
·components. 

MEASUREMENT SYS., INC.; 523 Wesi Ave., Norwalk, 
Conn .. 06850, Tel:, 203-838-5561; Pres: MH Mehr 

MECA ELCTRNS., INC., 459 E. Main SI., Denville, N.J., 
07834, Tel: 201-625-0661; Sis. Mgr: RR Davo 

MECH-TRONIC EQUIP. CO., Box 510, Silver Spring, Md., 
20907, Tel: 202-TU-2-4851; Pres: RL. Davis 

MECHANICAL ENGRAVING CO., INC., 10 Van Cortlandt 
Ave., E., Bronx, N.Y., 10468, Tel: 212-LU-4-8600; Sis. 

Mgr: J. Mandel 
MECHANICAL ENTERPRISES, 5249 Duke SI., Alexandria, 

Va., 22304, Tel: 703-751-3030, TWX: 710-832-9810; 
Sis. Mgr: A.A. Thomas' . 

MECHANICAL PRODS .. Div. Aiken Inds., Inc., 1824 River 
SI., Box ·729, Jackson, Mich:, 49202, Tel: 
517-782-0391, TWX: 810-253-0827; Sis. Mgr: L.R. 
Matzen 

MECHANICAL TECHNOLOGY, INC., 968-9 
'Albany-Shaker Rd., Latham, N.Y., 12110, Tel: 

5'18-785-2323; Sis. Mgr: K.E Wilson 
MECHANICS FOR ELCTRNS., INC., 340 Fordham Rd., 

Wilmington, Mass., 0188'7, Tei: 617-658-5500, TWX: 
710-347-6938; V.P. Mktg: M. Kasok 

MECHANIZATION ASSOCS., 140 S. Whisman Rd., MI. 
View, Calif., 94040, Tel: 415-967-4262; Sis. Mgr: B.F. 
Kalvelage. . 

MEDISTOR INSTR. CO., 4503 8th Ave., N.W., Seattle, 
Wash., 98107, Tel: 206-784-8141; Sis. Mgr: L. Larson 

MEGADYNE INDS., INC., 1665 Buffalo Rd., Rochester, 
N.Y., ;4624, Tel: 716-328-4242; Sis. Mgr: A. Terpening 

--- Advertisement ---

THIN-FILM MICROELECTRON-
ICS 

• coated substrates 
.. precircuits . . . ' 
• resistor networks & ladders 
• active hybrids 
• 'custom micro assemblies 

MILITARY & COMMERCIAL 
, • Qualified to MIL-Q-9858A, MIL-
STD-883'NOD36352'Class 1 

MEKONTROL INC.,' 56 Hudso~' SI., Northboro, Mass., 
01532, Tel: 617-393-2451; Sis. Mgr:.DR Percival 

MEL-RAIN CORP .. 3100 Roosevelt Ave., Indianapolis, Ind., 
4621,8, Tel: 317-637-3531; Sis. Mgr: N. Potter 

MELCOR-MATERIALS ELCTRN. PRODS., 990 Spruce 
SI., Tr!!nto'n, N:J., 08638, Tel: 609-393-4178; Sis. Mgr: 
M. Levine 
--- Advertisement ---

Creators of the solderable ceramic 
. cooling module. Highest efficiency, 
aild reliability in the industry. 
Modules and Thermoelectric assem
blies, supplied in OEM quantities and 
prices. Complete line of modules avail
able from stock. 

MELCOR ELCTRNS_ CORP:. 1750 New Hwy., 
Farmingdale,N.Y., .11735, Tel: 516-694-5570, TWX: 
510-224-6429; Dir. Mktg: N. Sakellarios .......... Pg. 1290 
Ariz Mesa, Tri-City Elctrns. 602-969-5877 
Cal Encino, Diacoustic 213-346-4322 
Cai' .Los Angeles, EI Com 213-223-1351 
Cal Los Altos; IFM-North 415-961-2828 
Fla ·SI. Petersburg, Orbe, 4110 Central 813-894-0687 
III Hinsdale, J.D~ Allyn ,312,325-0495 
Md Baltimore, R. F.,'Assocs., 6630 Baltimore Nat'l. 

Pike 301-747-0111 
Md Rockville, Suburban Sound 30i -933-7788 
Mich Ann Arbor"H. C. Heym, 1615 Chalmers 

313-971-6552 
Mo SI. louis" 'Fixman Engrg., 8Hio Stanford 

314-725-5219 
NY Floral Park, MOS Assocs.; 80-54 266\h . 

Ohio Dayton, Rixan Assoes. 
Pa New Britain, Kastle Assocs. 
Tex Dallas, Remtek, Inc., ..' 
WashSeattle, Datacom, 2207 Fairview 
WashSeattle, Para tech. 

516-694-5923 
513-222-0011 
215-348-4466 
214-369-8146 
206-329-2989 
206-784-6447 

eem/1971 
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EXP: N.Y., Richmond Hill, Aviation Sis., t 15-06 Myrtle 

212-441-3100 
For: Can., Ville La Salle, Que., Electrodesign, Ltd. 

514-363-5120 
MELETRON CORP., 940 N. Orange Dr., Los Angeles, 

Calif., 90038, Tel: 213-463-4841; Sis. Mgr: ER. Davis 
MELLAND GEAR & INSTR. CO., INC., 84 Sylvester St., 

Westbury, N.Y., '11590, Tel: 516-ED-3-2700; Sis. Mgr: 
F. Raleigh 

MELLOTONE, INC., 1220 Broadway, New York, N.Y., 
10001, Tel: 212-LA-4-1322; Sis. Mgr: J. Powder 

MELOY LABORATORIES, 6631 Iron PI., Springfield, Va., 
22150, Tel: 703-354-4450; Sis. Mgr: J.R. Thompson 

Pg.1407 
Cal Los Altos, Collins & Hyde, 900 N. San Antonio 

,415-941-3355 
Cal Los Angeles, Collins & Hyde. 5380 Whittier 

213-728-7221 
Tex Dallas, Scott Tech. Sis., Bo,x 30324 214-352-7698 

MELTRONICS INC., 3343 Merrick Rd., Wantagh, N.Y., 
11793, Tel: 516-785-1286; Sis. Mgr: M. Miele 

--- Advertisement ---

Meltronics manufactures a complete 
line of precision magnetic clutches and 
brakes friction and, hysteresis types; 
single and multi-speed reducers; com
ponent modules (brake-pot); gear as
semblies; rotary actuators and custom 
linear . solenoids. Custom designs our 
specialty on all products. 

MEM CONTROLS, INC., 1450 East 289th St., Wickliffe, 
Ohio, 44092, Tel: 216-944-7070; Mktg. Mgr: F. J. 
Weihmiller 

MEMOREX CORP., 1200 Memorey Dr., Santa Clara, Cal., 
95050, Tel: 408-987-1 000, TWX: 910-338-0131; Compo 
Sup: R.D, Boucher . 

MENNEN-GREATBATCH ELCTRNS., INC., 10123 Main 
51., Clarence, N.Y., 14031, Tel: 716-759-8361; Sis. 
Mgr: T. Bellanca 

MEi>CO, INC., 71 E. Columbia Rd., Morristown, N.J., 
07960, Tel: 201-539-2000, TWX: 710-986-7437; V.P. Sis. 
Mgr: R.J. Gebhardt .............................................. Pg. 2864 
Ala Huntsville, Int'l. Sci. Instr., Box 2091 205-536-9686 
Ariz SCottsdale, Carter, 201 W. Rrst 51. 602-947-4355 
.Cal . Pico Rivera, Westrep, 9519 Telegraph Rd. 

.2 13·S';S·25G 1 
Cal San Diego, Celtec Co., 3821 Fourth Ave. 

714-291-4955 
Cal Irvine, MEPCO, Inc., 2182 DuPont Dr. 

714-833-1990 
Cal Mountain View, Quad Rep., 943 Stierling Rd. 

415-964-3532 
Colo Wheat Ridge, Waugaman, 4643 Wadsworth 

303-423-1020 
ConnTrurilbull, Circuit Sis. Co., 90 Haviland Dr. 

203-261-4832 
Fla Clearwater, Perrott, 1158 Bel!eaire La. . 

813-531-5513 
Fla. Orlando, Perrott, 1607 Forsyth Rd. 305-275-1132 
Fla W. Palm Bch., Perrott, 7517 W. Lake Dr. 

305-967-1770 
III Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Ind Ft. Wayne, Sumer, Inc., 1430 Dividend Dr. 

219-484-9588 
Iowa Cedar Rapids, H. Brown, 3400 Indian Rd. 

319-366-0635 
Kans Overland Pk., Tech. Reps., 9009 W. 95th 

. 913-381-5852 
Kans Wichita, Tech. Reps., 6814 Farmview La. 

316-682-4140 
Md Towson, Micro Comp., 660 Kenilworth 

301-823-3603 
Mass Lexington, Circuit Sis., One Militia Ave. 

617-861-0567 
MassWaltham, MEPCO, 46 Charlesbank Way 

I 617-899.4949 
Mich Southfield, Luebbe SiS., 20905 Greenfield 

313-357-0355 
Minn Mpls., Stack-Johnson, 2740 Louisiana 

. 612-925-2111 
Mo FlOrissant, Tech. Reps., 525 SI. Francois 

314-838-9100 
NJ Nutley, Falk-Baker Assocs., 382 Franklin . 

201-661-2430 
NY Ithaca, B. Dean, Inc., 714 W. Clinton SI. 

607-272-2187 
NY Northport, Halcon, Inc., Box 328 516-423-1818 
Ohio Cincinnati,Luebbe SiS., 2649 Erie 513-871-4211 
Ohio Dayton, Luebbe SiS., Box 224 513-294-0426 
Ohio Dayton, Luebbe Sis. Co., 3490 S. Dixie Dr. 
Ohio Sheffield Lake, Luebbe SiS., 269 Thelma 

216-459-1779 
Pa Glenside, Precision Elctrns., 1601 Church 

215-646-8383 

See Page 957 for TRADE NAME DIRECTORY 

Tex Garland, Carter Assocs., 400 Forest Gate 
214-276-7151 

WashBelievue, N.R. Schultz, 305 - 112th Ave. N. E. 
206-454-5224 

MERCHANT, ROBERT C. CO., Box 246, Carmel Valley, 
Calif., 93924, Tel: 408-659-2255 

MERCO PRODS. CO., INC., 1298 Bethel Dr., Eugene, 
Ore., 97402, Tel: 503-688-7331; Pres: J.R. Auld 

MERCOID CORP., 4201 Belmont Ave., Chicago, III., 60641, 
Tel: 312~736-2100; Sis. Mgr: P.P. Sloss 

MERCURY ELCTRNS. CORP., 315 Roslyn Rd., Mineola, 
N.Y., 11501, Tel: 516-742-5400; Sis. Mgr: H. Rich 

MERCURY ELCTRNS. CORP., 339 E Cottage PI., York, 
Pa., 17403, Tel: 717-854-9557; Sis. Mgr: C.H. Bruns 

MERIDIAN LABORATORY, INC., 2611 University Ave., 
Madison, Wlsc., 53705, Tel: 608-238-3333; Pres: C.H. 
Krause 

MERIT PLATING CO., INC., 212 East 141st SI., Bronx, 
N.Y., 10451, Tel: 212-CY-2-6380; Pres: D. Levy 

MERIX CHEM. CO., 2234 East 75th SI., Chicago, III., 
60649, Tel: 312-221-8242; Sis. Mgr: J. Parus 

MERRIMAC RESCH. & DEV., INC., 41 Fairfield PI., West 
Caldwell, N.J., 07006, Tel: 201-228-3890, TWX: 
710-734-4314; V.P: F.J. Weber 

MERRIMACK MAGNETICS, 361 Aiken SI., Lowell, Mass., 
01850, Tel:. 617-458-1487; Sis. Mgr: R.O. Ross 

MESON ELCTRNS. CO., INC., 380 Cottage St., Rochester, 
N.Y., 14611, Tel: 716-235-7070; Sis. Mgr: Mr. H.B. 
Dorren 

MET-L-WOOD CORP., 6755 West 65th St., Chicago, III., 
60638, Tel: 312-585-7575; Sis. Mgr: D.O. Williamson 

METAL BELLOWS CORP., 1075 Providence Hwy., 
Sharon, Mass., 02067, Tel: 617-668-3050, TWX: 
710-346-0849; Sis. Mgr. R.M. Carey 

METAL CERAM, INC., 17 N. West St., Mt. Vernon, N.Y., 
10550, Tel: 914-664-2800; Sis. Mgr: N. Hascoe 

METAL WORKS, INC., 500 W. Ninth St., Hermann, Mo., 
65041, Tel: 314-486-2128; V.P. Mktg: R.T. Mathias 

METALCRAFT,INC., 149 4th St., S.W., Mason City, Iowa, 
50401, Tel: 515-423-9460; Sis. Mgr: D. Lauber 

METALLIZED PRODS., Box 391, Norwalk, Conn., 06852, 
Tel: 203-838-4703, TWX: 710-468-3053; Sis. Mgr: J. 
Pressler 

METALLO GASKET CO., 16 Bethany St., New Brunswick, 
N.J., 08903, Tel: 201-545-7223; Pres: S.W. Geipel 

METALPHOTO CORP., 18531 S. Miles Rd., Cleveland, 
Ohio, 44128, Tel: 216-475-0555; Sis. Mgr: R. 
LunJragtiil 

METAPLAST ELECTROCHEMICALS, 915 Westchester 
Ave., Bronx, N.Y., 10459, Tel: 212-DA-8-2444; Pres: 
J.L. Lester 

METEOROLOGY RESEARCH, INC., 464 W. Woodbury 
Rd., Altadena, Calif., 91001, Tel: 213-791-1901; Mktg. 
Mgr: G.P. Ettenheim, Jr. 

METEX CORP., 970 New Durham Rd., Edison, N.J., 08817, 
Tel: 201·287-0800, TWX: 710-998-0578; Sis. Mgr: B. 
Rashkow 

METHODE ELCTRNS., INC., 7447 W. Wilson Ave., 
Chicago, III., 60656, Tel: 312-867-9600, TWX: 
910-221-2468; Sis. Mgr: W.T. Jensen 

METRIC SYS., 736 N. Beal St., Ft. Walton Beach, Fla., 
32548, Tel: 904-242-2111; Sis. Mgr: C.J. Scribner 

Pgs. 358-360 

METRIX INSTR. CO., Box 36501; Houston, Tex., 77036, 
Tel: 713-668-2386 P.C. Sundt .............................. Pg. 518 
Ariz Phoenix, W.E. Sanderson, 5045 N. 12th 

602-277-0077 
Cal Van Nuys, Combustion 8. Controls, 15759 

Strathern 213-787-5660 
Ga Atlanta, Control Equip., Box 11795 404-237-1688 
III Des Plaines, Martec Assocs., 1616 Linden 

312-296-3331 
Mass Newton Centre, Daner-Buchler, Inc., 684 

Commonwealth Ave. ' 617-969-4650 
NJ Cinnaminson, Control Equip., Inc., 464 N. 

Randolph Ave. 609-829-1447 
NJ Englewood, Tridon SiS., Eight Depot Sq. 

201-569-8011 
NY Rochester, Daner-Buchler, Inc., 2019 Hudson 

716-467-5100 
Ohio No. Canton, M.S. Jacobs & Assoc., 1600 Portage 

Rd. 216-494-5480 
Okla Tulsa, DelcOn, Box 4504 918-836-3351 
Okla Tulsa, Quigg Process Equip., Center Bldg. 

918-587-0166 
Pa Jenkintown, Stein Instr. Co., 413 Johnson 

215-885-2370 
Pa Pittsburgh, M.S. Jacobs, 810 Noblestown 

412-923-2090 
Wisc Milwaukee .. Process Meas. & Control Co., Box 

7292 414-774-3290 
WVa Charleston, M. Jacobs & Assoes., Box 523 

304-343-8906 
For: Can., Weston, Ont., Vibron, 2400 Finch 

416-741-5200 

METROLOGICAL DATA CORP., 70 Plauderville Ave., 
Garfield, N.J., 07026, Tel: 201-772-6720; sis. Mgr: T. 
Nash 

METRON INSTRS., INC., 1051 S. Platte River Dr., Denver, 
Colo., 80223, Tel: 303-744-1791; Sis. Mgr: J.C. Palmer 

METROPOLITAN SUPPLY CORP., 468 Park Ave. S., 
New York, N.Y., 10010, Tel: 212-686-2120; Sis. Mgr: H. 
Rosen ................................................ Pgs. 1809,2000,2001 
METROPOLITAN WIRE GOODS, Industrial Div., 

Washington & George, Wilkes-Barre, Pa., 18705, Tel: 
717-825-2741; Sis. Mgr: R. Maslow 

METTLER ELCTRNS. CORP., 123 N. Fair Oaks Ave., 
Pasadena, Calif., 91101, Tel: 213-795-7769; Pres: H.C. 
Mettler 

M F ELCTRNS. CORP., 118 E. 25th St., New York, N.Y., 
10010, Tel: 212-674-5360; Sis. Mgr: M.J. Finkelstein 

Pgs. 1412,1413 
Cal N. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 
Cal Cupertino, B.J. Wolfe Entprs., Box 718 

408-252-5010 
Cal No. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 

213-877-5518 
Conn Meriden, Abbott-Allison, Box 467 203'237-9232 
MassAndover, Abbott-Allison Co., Box 96 

617-245-0250 
Tex Dallas, Southern Engrg., 1823 Levee 

214-748-5760 
M.l.A.L. U.S.A., INC., 165 Franklin Ave., Nutley, N.J., 

07110, Tel: 201-667-1600, TWX: 710-989-1443; Sis. 
Mgr: J.W. Yuhas 

MI-KRO CONNECTOR DIV., Penn-Akron Corp., 40-09 21 st 
St., Long Island City, N.Y.,ll101, Tel: 212-EX-2-8814; 
Gen. Mgr: S. Straus 

MICA CORP., 4031 Elenda St., Culver City, Calif., 90230, 
Tel: 213-870-6861, TWX: 910-340-6365; Sis. Mgr: L. 
Eggert 

MICA FABRICATING CO., 53 Central Ave., Rochelle Park, 
N.J., 07662, Tel: 201-843-1272 M:H. Cymberg 

MICACRAFT PRODS., 49-51 Uberty St., Newark, N.J., 
07102, Tel: 201-623-4074; Sis: Mgr: C.E Garneau 

MICHIGAN CHEMICAL CORP.: 351 E Ohio St., Chicago, 
111.,60611, Tel: 312-828-9500, TWX: 910-221-3843; 
V.P. Mktg: T.A. Girard 

MICHIGAN CHEM. CORP., Rare Earth SiS., 351 East Ohio 
St., Cilicagu. iii., 00011, Tt:l: :),I~~u2~-S5CO. -r.V~: 
910-221-3843; Sis. Mgr: T.A. Girard 

MICHIGAN MAGNETICS, 203 W. Third SI., Vermontville, 
Mich, 49096, Tel: 517-726-0590; Mktg. Dir: B.L. 
Killinger 

MICHIGAN SCI. CORP., 730 Bellevue Ave., Milford, Mich., 
48042, Tel: 313-684-0035, TWX: 313-342-0894; Sis. 
Mgr: H. Larsen 

MICO INSTR. CO., 80 Trowbridge St., Cambridge, Mass., 
02138, Tel: 617-547-8660; Sis. Mgr: R.F. Walker 

MICRO BALANCING, INC., 120 Rnn Ct., Farmingdale, 
N.Y., 11735, Tel: 516-694-7965; V.P. (SiS.) D.G. 
Stadelbauer 

MICRO-CIRCUITS CO., Dept. EEM I, New Buffalo, Mich., 
49117, Tel: 616-469-2727; Sis. Mgr: R.F. Bradley 

Pg.2480 
--- Advertisement ---

Send for our "Ten Ways to Use Elec
trically Conductive Paints". FREE. It 
gives you fresh ideas on production 
and research problems. One customer 
is saving $32,000 per year in a test 
application. Another is saving $72,000 
per year on high meg resistors. 
Another cut shielding and ground cost 
on a plastic part from 5 to 1.5 . 

MICRO CONTACTS INC., 62 Alpha Plaza, Hicksville, N.Y., 
11801, Tel: 516-433-4380 ' 

MICRO DESIGN ASSOCS., Box 692, Burbank, Cal., 
91503, Tel: 2"3-763-9018; Sis. Mgr: J. Herndon 

MICRO DEVICES CORP., P.O. Box 501, Far Hill Sta., 
Dayton, Ohio, 45419, Tel: 513-294-0581; Sis. Mgr: R.L. 
Woehrrnyer ' 

MICRO ELCTRNS. CORP., 37550 Sierra Hwy., Palmdale, 
Cal, 93550 ................................................. Pgs. 2646-2648 
Cal Palmdale, EDCO, 37550 Sierra Hwy. 

805-947-0398 
Tex Dallas, Aymond Co., 4340 N. Central Expwy. 

214-827-8043 
MICRO ELCTRNS., INC., Box 8236, Albuquerque, N.M., 

87108; Tel: 505-877-1181; Sis. Mg.: CW. Lytle 
MICRO ELCTRNS., LTD., 84 Hung To Rd., Kwun Tong, 

Hong Kong, Tel: K-893363; Sis. Mgr: R. Chan 
MICRO INSTR., 12901 Crenshaw Blvd., Hawthorne, Cal., 

90250, Tel: 213-772-1275, TWX: 910-325-6631; Sis: 
Mgr: B.A. Beneteau 
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MIC - MID, 
MICRO-MEAS.DIV., Vishay Intertechnology, 38905 Chase 

Rd., Romulus, Mich., 48174, Tel: ,313-941-3900; Sis. 
Mgr: R.J. Whitehead 

MICRO NETWORKS, 5 Barbara La., Worcester, Mass., 
. 01604, Tel: 617-756-4635 

MiCRO-NOW INSTR., 6104 N. Pulaski Rd., Chicago, III., 
60646, Tel: 312-478-1151; Sis. Mgr: C. Arnow 

MICRO-OHM CORP., 4900 Santa Anita Dr., EI Monte, Cal., 
91731, Tel: 213-442-3310; Sis. Mgr: S. MacDonald 

MICRO-POWER,INC., 25-14 Broadway, Long Island City, 
N.Y., 11106, Tel: 212-726-4060, TWX: 710-582-2608; 
Dir. Mktg: R.J; Sheloff 

MICRO SCIENCE ASSOCS., 2274 Mora Dr., Mt. View, 
Cal., 94040, Tel: 415-968-7215, TWX: 910-379-6938; 
Mgr. Cust. Svc: B. Ruth' 

MICRO-STRAIN, INC., Spring City, Pa., 19475, Tel: 
215-948-4550; Sis. Mgr: R. Jespersen 

MICRO SWITCH, DIv. Honeywell, 11 W:' Spring St., 
Freeport, III., 61032, Tel: 815-232-1122, TWX: 

. 910-642-0922; Sis. Mgr: E.N. Hughes 
MICRO-TECHNICAL INDS., 1999 South Coast Hwy., 

Laguna Beach, Cal., 92651, TWX: 714-494-1036; Sis. 
Mgr: C. Schwab 

MICRO TECH. MFG., INC., 703 Plantation St., Worcester, 
Mass., 01605, Tel: 617-755-5215, TWX: 710-340-6739; 
Sis. Mgr:·D.G. Allen 

MICRO-TEL CORP., 6310 Blair Hill La., Baltimore, Md., 
. 21209, Tel: 301-823-6227; Sis. Mgr: E.C. King 
MICROCOM CORP., Horsham Valley Ind'l. Pk., Horsham, 

Pa., 19044, Tel: 215-0S-2-6300; Sis. Mgr: F. 
Shandelr'nan 

MICRODATA CORP., 644 Young St., Santa Ana, Cal., 
92705, Tel: 714-540-6730, TWX: 910-595-1764; Prod. 
Mgr: R. Oakey 

MICRODOT INC., 220 Pasadena Ave., S. Pasadena, Calif., 
. 91030, Tel: 213-682-3351, TWX: 910-588-3768; Sis. 

Mgr: J. Redwine 

MICRODOT INC., Instrumentation Div., 19535 E. Walnut 
Dr., City of Industry, <::al., 91744, Tel.: 213-965-4911, 
TWX: 910-588-3768; Sis. Mgr:. Ru S. Burkett .... Pg. 522 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton Ave. 

. 205-534-9771 ' 
Cal Cupertino, T.,L. Snitzer, 10320 

Saratoga-Sunnyvale Rd. 408-257-8333 
Cal Del Mar, T. L. Snlizer, 1150 Camino Del Mar 

, 714-454-2191 
Cal Los Angeles, T. L. Snitzer, 9005 Exposition Blvd. 

, 213-836-6170 
Colo Englewood, PLS Assocs., 8080 E. Union Ave. 

, 303-771-0140 
Conn Brookfield Ctr:: Webb Assocs .. Junction Rd. 

, 203-775-0055 
Fla Orlando, Gentry Assocs." 550 No. Bumby Ave. 

305-841-7740 
III Des Plaines, S. Sterling, 1001. E. Touhy Ave. 

, 312-298-4830 
MassBedford, Webb Assocs., 5 Shawsheen Ave. 

. .. 617-275-8310 

Mich Detroit, S. Sterling, 17500 W. McNichols Rd. 
313-255-1970 

Mo St. l,ouis, S. Sterli~ 11734 Lackland Ind'l. 
314-542-3636 

NJ Haddonfield, Mak' Elctrns., Box 1000 
- 609-428-1663 

NJ Hazlet, Mer Mon Elctrn. Instrs., Box 302 
201-264-1851 

NM Albuquerque, PLS Assocs., 4300 H Silver Ave., 
S.E. 505-255-2330 

NY Depew, Labtronics,5800 Transit Rd. 
716-685-4111 

NY Endicott, Labtronics 607-748-0509 
NY Hicksville, Salsbury Assocs., 331 W. John St. 

516-008-1080 
NY Schenectady, Labtronics 518-372-6649 
NY .Syracuse, Labtronics, 130 Pickard Bldg. 

. 315-454-9314 
NC Burlington, Gentry Assocs., 116 E. O'Neal Ave. 

, . 919-227-2581 
Ohio Cleveland, S,· Sterling, 5827 Mayfield Rd .. 

216-442-8080 
Ohio Dayton, S. Sterling, 2673 Culver Ave. 

513-298-7573 
Pa Pittsburgh, S. Sterling, 1/ 2 Parkway Ctr. 

412-922-5720 
Tex Richardson, Lear Assocs., Box 1266 

214-231-7696 
Tex Houston, Lear Assocs:, Box 26653 713-649-7727 
Utah Salt Lake City, PLS Assocs., 5219 Major St. 

801-262-2866 
Va Alexandria, W, A. Brown Instrs., 325 First St. 

703-836-1800 
WashSeattle, Datacom Assocs., 2207 Fairview Ave., E. 

206-329-2989 
MICROFLAME, INC., 3724 Oregon Ave. S .. Minneapolis, 

Minn., 55426, Tel: 612-935-3777 C.D. Ludwig 

MANUFACTURERS & SALES OFFICES DIRECTORY 

MICROFLECT CO., 3575 25th S.E., Salem, Ore., 97302, 
Tel: 503'363-9267, TWX: 510-599-0107; Sis. Mgr: G.F. 
Kreitzberg 

MICROLAB/FXR, 10 Microlab Rd., Livingston, N.J., 07039, 
Tel: 201-992-7700, TWX: 710-994-4850; Sis. Mgr: R. 
Vincent 

MICRO-LINE, Div. Bausch & Lomb, Box 938, Jamestown, 
. N.Y., 14701, Tel: 716-488-1958; Sis. Mgr: J.C. Liuzzo 

MICROMEGA, DIv. Bunker-R8(I1O Corp., 12575 Beatrice 
St., Los Angeles, Cal., 90066, Tel: 213-391-7137, TWX: 
910-342-6990; Pres: E. Strumwasser 

MICROMETALS, 228 III. Sunset, City of Industry, Calif., 
91747, Tel: 213-968-4718; Sis. Mgr: R.H. Barden 

MIC.ROPAC INDS., INC., 905 E. Wainut St., Garland, Tex., 
75040, Tel: 214-272-3571, TWX: 910-860-5186; Sis. 
Mgr: R.C. Cire 

MICROPHASE CORP., 35 River Rd., Cos Cob, . Conn., 
06807, Tel: 203-661-6200, TWX: 710-579,2926; Sis. 
Mgr: F.S. PMn 

MICROSEMICONDUCTOR DIV. STANDARD 
RESOURCES CORP., 11250 Playa Ct., Culver City, Cal., 
90230, Tel: 213-391-8271;.SI5. Mgr: S. Rastogi 

. Pgs. 1810-1813 
Ariz Scottsdale, F. Board Assocs., Box 1906 

602-949-9561 
Cal Downey, Bertram-Zoolalian; 7340 Florence Ave. 

213-927-4406 
Cal Mountain View, Nor-Cal Assocs., 2680 Bayshore 

415,961-8121 
Colo Denver, Brown Tech., 130 S. Yarrow St. 

. 303-233-0863 
Fla Orlando, G.F. Bohman Assoc., 7040 Lake Ellenor 

Dr. . 305-855-0274 
Fla Palm Beach Gardens, G.F. Bohman Assocs., 

i0303 Ave. P.G.A. 305-842,7188 
III Bellwoo,d, F;iat Engrg. Assocs., 5133 St. Charles 

Rd. 312-547-6201 
Md Towson, JA Dougherty SiS., 320 Hillen Rd. 

. 301-823-0431 
MassWaltham, Impact SiS., 223 Crescent SI. 

. 617-352-8881 
Mich Southfield, Sterling-Lowall, 21251 Civic Ctr. Dr. 

313-352-8881 
'Minn Mpls., BItronics SiS., 6245 Thomas Ave .. , S. 

612-888-7044 
Mo Grandview, Centech. SiS., Box 31.0 816-763-2900 
NJ Livingston, Varrelman-Gorman, Box 206 

201-992-2505 
NY Liverpool, Varrelman·Gorman, 21 Lorraine 

Crescent 315-458-4774 
Ohio Dayton, Gibson Elctrns., t 22 Westpark Rd. 
.' 513-433-3521 

. Pa Ambler; Griffin-Campbell, 25 Skippack Pk. 
215-646-7535 

Tex Richardson, Thornton-Leeper Elctrn. SiS., Box 111 
214-231-6891 

WashSeattle, Blair Hirsh Assocs., 4013 Leary Way 
N.W. 206-SU-3-3423 

MICROSONICS, INC., Div. Sangamo Elee. Co .. 60 Winter 
St., Weymouth, Mass., 02188, Tel: 617-337-4200; Sis. 
Mgr: J. Klayman 

MICROTRAN CO., 145 E. Mineola Ave., Valley Stream, 
N.Y., 11582, Tel: 516-LO-I-6050, TWX: 510-225-8412; 
Gen. Sis. Mgr: W. 'Benscher .................. Pgs. 2958-2963 
Ala Birmingham,. F. Nickerson Co., Box 9679 

205-853-3181 
Ariz Scottsdale, F. Schoeffler, 7224 N. Uikeside 

. 602-948-3470 
Cal Los Altos, Westec Elctrns., 110 1 st St. 

415-948-8880 
Cal San Marino, Van Gott Assocs., Box 8401 

213-282-1125 
Colo Denver, Gossard, 12159 W. Dakota 303-985-.0602 
Fla Miami Beach, Geartner, 350 Lincoln 305-531-0200 
Fla Orlando, Geartner Assocs., 1221 Lee 

305-299-1000 
Ga Decatur, F. Nickerson, 1240 Clairmont 

. 404-377-t 575 
III Chicago, T.B. Hunter, 5653 W. Irving Pk. 

312-777-2500 
Ind La Fontaine, Kirsch SiS., 107 N. Wabash 

317-981-2801 
Iowa Cedar Rapids, V. Fester Sis., 1311 Oakland 

319-362-6997 
Kans Shawnee, J. Guernsey Co., Box 3305 

913-631-2414 
Md Baltimore, J.R. Daniel, 1404 Bare Hills 

710-232-1813 
Mass Newtonville, C. Segel Co., Box 106 617-969-69OQ 
Minn Hopkins; Beta Engrg., 128 Jackson 612,938-2551 
NY. Hollis, A. Friedman, 86-51 Palo Alto 212-776-4800 
NY N.Y., E. Glass Assocs., 250 W. 57th 

212-JU-6-8440 
NY Syracuse, Nycom .. lnc., 2002 Teall Ave. 

315-437-8343 

NC Charlotte, F. Nickerson, 5817 Haddington 
704-537-2855 

Ohio Cincinnati, J.Olsen, 12119 Marwood 
51'3-671-8134 

Ohio Cleveland, J.O. Olsen, 16201 Shaker 
, 216-752-5444 

Ohio Dayton, R.G. Sift, Box 7035, Sta. B 513-278-4779 
Pa Jenkintown, Arnold Assocs., Box 1012 

, 215-887-7870 
Pa Pittsburgh, J.O. Olsen Co., 104 Elatan Dr. 

. 412-279-2550 
Pa Pittsburgh, J.O. Olsen Co., 1843 Maydell 

... 412-341-8391 
Tex Grand Prairie, Howeli SiS., Inc., Box 747 

214-AN-2-5153 
Tex Bellaire, Howell SiS., Inc., 4701 Linden 

713-MO-4-4379 
WashSeattle, Westec Elctrn., Inc., Box 66521 

206-CH-3-7070 
EXP: N.Y., Valley Stream, Microtran, 145 E. Mineola 

Ave. '516-561-6050 
MICROWAVE ASSOCS., INC., Northwest Ind. Pk., 

Burlington, Mass., 01803, Tel: 617-272-3000, TWX: 
710-332-6789 

MICROWAVE CAVITY LABS., Dlv. KMS Inds~ 10 N. 
Beach Ave., La Grange, III., 60525, Tel: 312-354-4350, 
TWX: 910-683-1899; Sis. Mgr: T.N. Hewlett 

.' '. . Pgs. 610,611 
Cal Orange, Smith & Assoc., 363 S. Main 

. 714-633-7991 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd. 

305-841-2330 
III Mt. Prospect, Cain, 1203 Ironwood Dr .. 

312-253-3578 
Md Baltimore, Stemler, 6707 Whttestone 

301-944-8262 
MassBetlford, Reptron, Inc., 110 Great Rd. 

617-275-8585 
NJ Cherry Hill, Stemler Assocs., BOx 287 

609-966-4070 
NJ Montville, G & A SiS., 8 Brittany Rd . 

201-227-3926 
NY Rochester, J. Ryerson, Box 8369 . 716-442-1900 
Ohio Columbus, Cain & Co .. 2485 Liptori ,Rd. 

. 614-861-2119 
Tex Richardson, Lear Assocs., Box 1266' 

214-231-7696 
Va Alexandria, Stemler, .206 N. Washington 

703-548-7818 
MICROWAVE DEVELOPMENT LABS., INC., 87 Cresent 

Rd., Needham Hgts., Mass., 02194, Tel: 617-449-0700, 
TWX: 710-325-1739; Sis. Mgr: R. Tucker 

MICROWAVE DIODE CORP.,·4 Hale Ct., Newburyport, 
Mass., 01950, Tel: 617-4.62-7462; Sis. Mgr: D.E. Shea 

MICROWAVE DIV, Sanders Assocs., Inc., Ledge St, 
Nashua, N.H., 03060, Tel: 603-885-2445, TWX: 
710-228-1887; Mktg. Mgr: M. Bloom 

MICROWAVE FILTER CO., INC., 135 W. Manlius St., East 
Syracuse, N.Y., 13057, Tel: 315-437-4529; Sis. Mgr: G. 
Bostick 

MICROWAVE INSTRS. CO., 31.11 Second Aye .. Corona 
del Mar, Calif., 92625, Tel: 714-673-7688; Gen'l Mgr: R. 
Botsco 

MICROWAVE LABS. AMERICA, Box 13, Bay, Sta., 
Brooklyn, N.Y., 11235; Sis. Mgr: H. Gindins 

MICROWAVE MAGNETICS INC., 183 Newburyport Tpke., 
. Danvers, Mass., 01923, Tel: 617-774-1072; Pres: C.R. 
Buffler 

MICROWAVE PRODS., INC., 9533 Irondale Ave., 
Chatsworth, Cal., 91311, Tel: 213-882-3434; Sis. Mgr: 
C. Troesken 

MICROWAVE/SYS., INC., 1 Adler Dr., E. Syracuse, N.Y., 
13057, Tel: 315-437-9951, TWX: 710-541-0406; Sis. 
Mgr: R.J .. Berk 

MICTRON DIV. KMS, INC., Box 10126, Porter Rd., 
Sarasota, Fla., 33578, Tel: 813-955-4259; Sis. Mgr: R. 
Theetge 

MIO-EASTERN INDS., Dlv. of Eanco, Inc., 660 
Jerusalem Rd., Scotch Plains, N.J., 07076, Tal: 
201-233-5900; SIs. Mgr: D.R. Ellenback .. Pgs.812-814 

Cal Los Angeles, Dyna SiS., 5331 E. OlympiC 
213-268-1175 

F,la Alamonte Spg., WMM Assocs., 515 TiVOli 
305-831-4645 

Fla Clearwater, WMM Assocs., Inc., 1260A S. 
Highland Ave. 813-446-0075 

Fla Pompano Bch., WMM Assocs., Inc., 721 S.E. 6th 
Terr. 305-943-3091 

III Evanston, Mauer & Co.,.3308 Noyes 
312-869-1644 

Iowa Ft. Dodge; Heimann, 236 7th 515-576-2374 
Kans Leawood, Leemark Engrs., Inc., Box 6175 

913-648-0124 
Mass Wellesley His., R. Sturdy, 204 Worcester 

617-235-2330 

See Page 3073 .TQ Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY MID· MIL 
Mich Detroit, Lowry Dietrich, 600 Michigan 

313-961-4540 
Minn Mpls., Heimann Co., 5603 Lyndale 612-861-6051 
Mo 51. Louis, Leemark Engrs., 9623 51. Charles Rock 

Rd. 314-647-4545 
NY Huntington, C.R. Mayer Co., Box 152 

516-WA-I-7876 
Ohio Cleveland, Lowry Dietrich, 316 Marion 

216-781-1855 
Ohio Dayton, Lowry Dietrich, 333 W. 1st 513-223-6042 
Pa Pittsburgh, Lowry Dietrich, 90 Clairton 

412-892-2992 
Pa Valley forge, J.-E. Cuesta Co. 215-265-5800 
Tex Dallas, Bellingham Sis., 1002 Burlington 

214-WH-2-6595 
WashSeattle, Eicher-Richards Co., 2727 N.E. Blakeley 

51. 206-LA-3-7888 
For: Can., Vancouver, B.C., Canadian Dynamics, Ltd., 

8264 51. George 51. 325-6014 
MID-WEST COIL & TRANSFORMER CO., 1642 N. 

Halstead 51., Chicago, 111.,60614, Tel: 312-MI-2-4055; 
Sis. Mgr: G. Ortaggio 

MID-WEST METAL PRODS., 456 E. Donovan Rd., Kansas 
City, Kans., 66115, Tel: 913-342-8171, TWX: 
913-553-9260; Mgr: G.H. Turner 

MIDDLESEX GEN'L.INDS., 58 Washington 51., Somerville, 
Mass., 02143, Tel: 617-666-0100; Sis. Mgr: H. Foundas 

MIDG-LiNE INSTR. CO., Kendall Br., Box 487, Miami, Fla., 
33156, Tel: 305-238-0864 

MIDGET LOUVER CO., 800 Main Ave., Norwalk, Conn., 
06901 

MIDLAND STANDARD INC., 603 E. Chicago 51., Elgin,lIl., 
60120, Tel: 312-741-6600; Sis. Mgr: J. McGill 

MIDTEX/AEMCO, 10 State St., Mankato, Minn., 56001, 
Tel: 507-388-2985, TWX: 910-565-2244; Sis. Mgr: G. 
Cheever .................................................................. Pg. 1761' 
Ala Huntsville, Twentieth Century Mktg., Box 6127 

205-772-9237 
Cal San Francisco, Tech. Mktg., 1485 Bayshore 

415-467-8700 
Cal Sherman Oaks, Judd Lynn, 14106 Ventura Blvd. 

213-788-9911 
Fla Clearwater, WMM Assoc., 1260 A S. Highland 

813-446-0075 
III Downers Grove, Richmar Elctrn. Camps., 915 

Burlingion 312-968-0118 
Md BRltimore. D.K. ,loneR, 2100 N. Charles 

301-752-0577 
Mich Grand Rapids, R. Van Riper SiS., 1842 Newton, 

S.E. 616-452-0464 
Minn Mankato, D.C. larSon, 10 State 51. 507-388-2985 
Mo 51. Louis, Hill & Co., 915 Buder Bldg. 

314-621-1818 
NH Nashua, BELL Controls, 139 Peele Rd. 

603-888-2021 
NJ Haddonfield, Thomas, 138 Haddon 609-854-3011 
NY Liverpool, E. Rhodes MeSSick, 4 Gerviston 

.. 315-685-3122 
NY Rockville Centre, Magneco Inds., Box 187 

516-538-0062 
Ohio CinCinnati, F. Kahsar SiS., 5229-A Glenway 

513-471-9011 
Tex Garland,Garter Assocs., Box 87 214-276-7151 
WashSeattle, C.B. Parsons, 5319 Fourth 206-762-7373 
For: Can.Mont, Que., Future Elctrns., 6655 Cote Des 

Neiges Rd. 514-735-5775 

MIDWEC CORP., Ind'i. Div., Box 417, Scottsbluff, Neb., 
69381, Tel: 308-632-4127, TWX: 910-&27-0061; Sis. Mgr: 
J. Tierney .................................................... Pgs. 2430,2431 
Ariz Tempe, Saguaro Tech. Serv., 1000 E. Apache 

602-275-0431 
Cal Long Bch., Kirk-Anderson, 4102 E. 7th 

213-433-4929 
Cal Santa Clara, Cal-Tronix, 916 Di Giulio 

408-296-1366 
Colo Denver, Checkmate SiS., Box 22411 

303-771-4920 
Conn New Canaan, S. Pierce, 115 Bald Hill 

203-966-4630 
Fla Winter Pk., G. Duckett Sis., Box 59 305-424-3466 
Ga Atlanta, G. Duckett SiS., Box 29067 404-451-3529 
III Chicago, H-Sa!" Tollaksen, 304 S. Halsted 

. 312-236-2964 
Ind Greenwood, Valentine-Schillinger, Box 242 

317-881-3547 
Ind South Bend, Vallentine-Schiliinger, 1811 Thomhill 

210-291-6258 
Md Baltimore, Kaufholz, Box 6232 301-488-6561 
Mass Norwood, S. Pierce, 24 Linden 617-762-3164 
Mich Plymouth, Romarc, Box 257 313-455-0300 
Minn Mpls., Siedare, 4724 42nd 612-533-2294 
Neb Lincoln, Mktg. Assoc., 1200 N. 79th 402-434-5244 
Neb Scottsbluff, Midwec Corp., P.O. Box 417 
NY N. Syracuse, L.D. Allen, Inc., Box 205 

315-458-7470 

See Page 957 for TRADE NAME DIRECTORY 

NY Port Washington, P.D. Aaron Assoc., Box 511 
516-767-2600 

NC Greensboro, G. Duckett SiS., Box 22002 
919-273-4617 

Ohio CinCinnati, J.O. Olsen, 5539 Stokeswood 
513-922-2176 

Ohio Cleveland, J.O. Olsen Co., 16201 Shaker 
216-752-5444 

Pa Newtown Sq., Kaufholz Assoc., Box 273 . 
215-356-5000 

Pa Pittsburgh, J.O. Olsen, 104 Elatan 412-279-2550 
Tex Dallas, Blackburn Assoc., Box 20073 

214-351-9991 
WashSeattle, Fleehart & Sullivan, 10109 Aurora 

206-522-1533 
MIDWEST AUDIO CORP., 5707 W. Division, Chicago, III., 

. 60651, Tel: 312-626-0030; Sis. Mgr: B.A. Menarik 
MIDWEST AUTOMATIC, INC., 510 Third 51., Des Moines, 

Iowa, 50309, Tel: 515-244-3103; Sis. Mgr: H. Frankie 
MIDWEST ELECTRIC PRODUCTS, Box 910, Mankato, 

Minn., 56002, Tel: 507-387-4414; Sis. Mgr: H. Duane 
Neubauer 

MIDWEST MOLDING & MFG. CO., Gurnee, III., 60031, Tel: 
312-0N-2-1320; Sis. Mgr: T.E. Richards 

MIKRON INSTA. CO., Box 211, Ridgewood, N.J., 07451, 
Tel: 201-445-0020; Sis. Mgr: D.S. Michael 

MIL ELCTRNS.INC., Dracut Rd., Hudson, N.H., 03051, Tel: 
603-889-6671, TWX: 617-458-8400; Sis. Mgr: E. 
Lavigueur 

MILBAR, 530 Washington 51., Chagrin Falls, Ohio, 44022, 
Tel: 216-247-4600; Sis. Mgr: A.C. Douglas 

MILES REPRODUCER CO., INC., 598 Broadway, New 
York, N.Y., 10012, Tel: 212-925-6985; Sis. Mgr: J.M. 
Kuhlik 

MILFORD RIVET & MACH., 857 Bridgeport Ave., Milford, 
Conn., 06460, Tel: 203-878-4631, TWX: 710-462-0538; 
V.P. Sis: D.w. Clark 

MILGO ELECTRN. CORP., 7620 N.w. 36th Ave, Miami, 
Fla., 33147, Tel: 305-691-1220, TWX: 810-848-6588; 
Sis. Mgr: D. Crane 

MILLEN, JAMES MFG., 150 Exchange St., Malden, 
Mass., 02148, Tel: 617-324-4108; Sis. Mgr: R. Wade 
Caywood 

Pgs. 523,1488,1489,1999,2429,2497,2762,2763 
Cal Los Angeles, W. Harmon, 6118 Venice 

213-937-1460 
Cal Millbrae, Polach & BenSinger, 231 E. Millbrae 

415-697-2525 
Cal . Pasadena, D. Ellis Co., 123 N. Marengo 

213-681-9108 
Conn New Haven, Gerber Sis., Box 2917 203-777-6279 
III Chicago, Carlson Elctrn., 7448 N. Harlem 

312-SP-4-0277 
Md Hyattsville, L.D. Lowery, 6200 Annapolis 

301-773-4977 
Mass E. Longmeadow, Gerber SiS., 26 Maple 

413-525-3059 
MassWaltham, Gerbi" SiS., 176 2nd Ave. 

. 617-891-8040 
Minn Mpls., Exon Elctrn., 5164 Ranier Pass 

612-788-4111 
NY PI. Wash., J. DiBlasi, 14 Vanderventer 

516-PO-7-0470 
Pa Broomall, L. Lowery, 2801 W. Chester 

215-EL-6-53oo 
Pa Harrisburg, L.D. Lowery, 1501 Allison 

717-233-0917 
Tex Dallas, J. Yount Co., Box 17270' 214-EX-I-4125 
EXP: N.J., Iselin, Tech. Equip., 487 Lincoln Hwy. 

201-283-2340 
'For: Can., Markham, Onl., H.A. Gray, 14 Laidlaw 

416-294-4833 
MILLER ASSOCIATES, Mercersburg Academy, 

Mercersburg, Pa., 17236; Pres: R.A. Miller , 
MILLER DIAL, 4400 N. Temple City Blvd., EI Monte, Calif., 

91731, Tel: 213-283-5111, TWX: 910-587-3438; Sis. 
Mgr: C.A. Hall 

MILLER ELEC. CO., Box 231, Woonsocket, R.I., 02895, 
Tel: 401-767-2800; Sis. Mgr: L.F. Wilkinson 

MILLER ELEC. MFG. CO., 718 S. Bounds, Box 1087, 
Appleton, Wisc., 54911, Tel: 414-734-9821, TWX: 
414-739-3395; Sis. Mgr: K.M. Ligare 

MILL~R ELECTRO-RESCH. LABS., 14800 W. Grange, 
New Berlin, Wisc., 53151, Tel: 414-425-6303; Sis. Mgr: 
A.W, Miller 

MILLER, HARRY CORP., 4th & Bristol Sts., Philadelphia, 
Pa., 19140, Tel: 215-DA-4-4oo0; Sis. Mgr: R.w. Allen 

MILLER, J.W. CO., 19070 Reyes Ave., Compton, Cal., 
90221, Tel: 213-537-5200; SIs. Mgr: G.E. Hall 

. Pgs. 2492-2496 
Ariz Phoenix, H.A. Moore, 4142 N. 18th 51. 

602-274-0060 
Ark EI Dorado, D. Bellew, 418 Maple Hill 51. 

501-833-8325 
Cal Gardena, Bidwell Sis., Box 2032 213-770-0300 

Cal Redwood City, Logan, 463 Brewster Ave. 
415-369-6726 

Colo Denver, A. Bowen, 1440 S. Santa Fe . 
303-722-4641 

Fla Pompano Bch., HawkinS-Hutto: Inc., Box 1059 
305-943-9593 

Fla Tampa, HaWkins-Hutto, 10416 Butia PI. 
Fla Winter Pk., HawkinS-Hutto, 501 Park, N. 

305-MI-7-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple, N.E. 

404-261-6160 
III Chicago, Markal, 5787 N. Lincoln 312-561-7290 
Ind Indianapolis, J. Merritt, 225 Knollwood 

317-291-9674 
La Metairie, D. Bellew, 3017 D 18th 51. 

504-833-6496 
Md Reisterstown, Par-Nell SiS., 69 Main 51. 

301-833-6444 
Mass N. SCituate, W. Hendrickson, 766 Country Way 

617-545-0652 
Minn Minneapolis, C.R. Gibb, 1311 W. 25th 

612-377-1200 
Miss Michigan City, D. Bellew, Box 43 601-768-2478 
Mo Kansas City, Nevco, Inc., 1715 Baltimore 

816-421-1751 
NJ Teaneck, S. Fisher, 161 Cedar La. 201-836-6661 
NM Albuquerque, C. Carlberg, 2611 Quincy, N.E. 

505-265-1579 
NY Schenectary, LSM Assocs., 2037 The Plaza 

518-372-2144 
NY Hamburg, LSM Assocs., 54 Puritan PI. 

716-649-8380 
NY Phelps, LSM Assocs., Orchard Pk. 315-548-4891 
NC Raleigh, Millar Elctrns., Inc., Box 17173 

919-787-9564 
Ohio New Bremen, T. Shelby, 17 S. Walnut 

419-629-6511 
Ore Portland, Earl & Brown, 2041 S.W. 58th 

503-292-9145 
Pa Holland, Par-Nell Sis. Co., 7 Patricia Rd. 

215-355-9330 
Tex Addison, Campion SiS., Box 396 214-239-9196 
Utah Salt Lake City, A. Bowen, 1380 W: North Temple 

801-364-4632 
WashSeattle, Earl & Brown, 2047 14th, W. 

206-284-1121 
EXP: N.Y., N.Y., Robum Agencies, 349 W. 14th 

212-989-5939 
Fuc Can., TOi"vili.o. On~ .• Atlas Mu.dlo. 50 Wingold 

416-RU-I-6174 
For: Can., Vancouver, B.C., Atlas Radio, 909 Beach 

604-MU-3-5848 
MILLER, L.C. CO.; 717 Monterey Pass Rd., Monterey Park, 

Calif., 91754, Tel: 213-268-3611; Sis. Mgr: E.J. 
Thompson 

MILLER R.A. INDS., INC'-, 1525 Marion, Grand Haven, 
Mich., 49417, Tel: 616-842-9450; Pres: R.A. Miller 

MILLER, SANFORD CORP., 89 Throop Ave., Brooklyn, 
N.Y., 11206, Tel: 212-387-0600; Sis. Mgr: A.L. Scheer 

MILLER-STEPHENSON CHEM. CO., INC., Rte. 7, 
Danbury, Conn., 06810, Tel: 203-743-4447; Sis. Mgr: 
H.J. Robertson 

MILLETRON, INC., 540 Alpha Dr., Pittsburgh, Pa., 15238, 
Tel: 412-781-5300; Sis. Mgr: J.J. Peters 

MILLI-SWITCH CORP., Box 67, Gladwyne, Pa., 19035, Tel: 
. 215-MI-2-9222; Sis. Mgr: B.W. Chandler 
MILLIVAC INSTRS., Box 997, Curry Rd., Schenectady, 

N.Y., 12301, Tel: 518-355-8300; Sis. Mgr: D.P. Morey 
MILMAN ENGRG. CO., INC., 1669 12th, Santa Monica, 

Calif., 90404, Tel: 213-451-1457; Sis. Mgr: E.1. 
Druckman 

MILTON ROY CO., 5000 Park 51., N., 51. Petersburg, Fla., 
33733, Tel: 813-544-2581; Sis. M!1t: H. Thomas 

MILWAUKEE RESISTOR, 700 W. Virginia St., 
Milwaukee, Wlsc., 53204, Tel: 414-271-9900; V.P:Sls. 
Mgr: R.J. Amacher .................................... Pgs. 2858-2863 
Ala Birmingham, F.C. Nickerson, Box 9679 

. 205-853-2852 
Cal Inglewood, Ungar Sis. Assocs., 317 Glasgow Ave. 

213-678-5371 
Cal Concord, Jasin Co., 3506 Skylark Dr. 

415-686-0905 
Colo Denver, NEilson Co., 1294 S. Bannock 51. 

. 303-733-5528 
Fla Tampa, F. Nickerson, Box 13126 813-833-4321 
Ga Decatur, F. Nickerson, 1240 Clairmont 

404-377-1575 
III No. Brook, E.T. Champion, 1195 Longmeadow 

312-498-4150 
III Evanston, W.F. Swinke, 3014 Colfax 51. 

312-248-4343 
Ind FI. Wayne, W. Bieberich, 801 Leesburg 

219-432-2537 
Kans Mission, Tech. SiS., 5827 Outlook 913-831-2888 
MassWeliesley, Johnson, 471 Wash. 51. 617-235-3977 
Mich Southfield, J. Montgomery, 19400 W. Ten Mile 

313-358-2616 
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MIL· MON 
Minn Mpls., c. Gibb, 1311 W.25. . 612-377-1200 
Mo SI. Louis, Tech. Sis., 34 Brentwood BI. 

314-725-5361 
NJ Haddonfield, Braddock Assocs., Box 305 

. 609-429-0087 
NY Great Neck, Cooper-Simon, 38 Middle Neck 

516-487-1142 
NY Hewlett, J. Kirshbaum, 1533 Penins.ula 

516-374-0111 
NY N.Y., Sylvan 'Ginsbury, 425 Park. Ave., S. 

212-689-5212 
NY Rochester, Gislason Sis., 82 SI. Paul 

'716-454-4741 
NC Charlotte, F. Nickerson, 5817 Haddington . 

704-537-2855 
Ohio -Rocky River,.R. Staff, 19684 Center Ridge 

216-331-5100 
Ohio Toledo, CSC Assocs., 3855 Ellenridge La. 

419-536-.6606 
Ore Portland, A. Minthorne, 6565 S.w·. Macadam 

503-246-4556 
Tex Dallas, A. E. Nesbitt Co., Box 20816 

214-357-4601 
Tex Houston, R.·E. Nesbitt Co., Box 66831 

. 713-528-3811 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 

.. . 414-264-1080 
For: Can., Toronto, Onl., N. Burgess, 418 MI. Pleasant 

Rd. 416-489-1854 
MINARIK ELEC. CO., 232 E. Fourth SI., Los Angeles, Cal., 

90013, Tel: 213-624-8876; Sis. Mgr: l. Jensen 
MINI-CIRCUITS LAB., Div. Scientific Comps. Corp., 2913 

Quentin Rd., Brooklyn, N.Y., 11229, Tel: 212-252-5252; 
Sis. Mgr: H. Kaylie ' . 

--- Advertisement ---

Complete line of double balanced mix
ers from 100 Hz to 2 GHz. Low cost, 
shielded case model SRA-I $9.95 (6-
49) features 40dB isolation, 6.dB con
version loss; DC;500 MHz Frequency 
response. High level, low interinod, 
units also available. 

MINIATURE ELC I RN. Co"MPS. CORP., Sub. Space & 
Sys. Div. General Time Corp., 600 South SI., Holbrook, 
Mass., 02343, Tel: 617-963-7717. TWX: 710-348-0451; 
Sis. Mgr: W.J. Gillis, Jr. . 

MINISINK RUBBER CO., INC., 2 Orange· County, 
Unionville,. N.Y., 10988, Tel: 914-726-3311; Sis. Mgr: J. 
McNeil, Jr. 

MINNEAPOLIS SpEAKER CO., 3806 Grand Ave., 5., 
Minneapolis, Minn., 55409, Tel: 612-825-1010; Sis. 
Mgr: D.C. Ringham' . 

MINNESOTA RUBBER CO., 3630 Wooddale Ave., 
Minneapolis, Minn., 55416, Tel: 612-929-6781, TWX: 
910-576-2727; Sis. Mgr:.D. Mattocks 

MINNETECH LABS., INC., 811510thAve., N., Minneapolis, 
Minn., 55427, Tel: 612-544-4431.; Sis. Mgr: W.G. 
Christensen . 

MINOR RUBBER CO., INC., 69 Ackerman 51., Bloomfield, 
N.J., 07003, Tel: 201-338-6800; Sis. Mgr: S .. Messing 

MIRRO ALUMINUM CO., Manitowoc, Wisc., 54220, Tel: 
414-684-4421, TWX: 414-681-8953; Sis. Mgr: F.J. 
Timberlake 

MISCO DIV., Howmet Corp., 221 W. Webster Ave., 
Muskegon, Mich., 49440, Tel: 616-726-3541: TWX: 
616-726-5610; Vice pres: K. YQnker . 

MISKELLA INFRA-RED CO., 7301 Grand Ave., Cleveland, 
Ohio, 44104, Tel: 216-HE,1-2210; Sis. Mgr: FeJ. Zitek 

MITCHELL, E.C., CO., 404 Boston ·SI., Middleton, Mass., 
01949, Tel: 617-774-1191; Owner: E. Mitchell 

MITEQ, INC., 1 00 Ricefield La., Hauppauge, N.Y., 117117, 
Tel: 516-543-8873; Mktg. Mgr: D.L. McPherson' 

MKS INSTRS., INC., 45 Middlesex Tpke., Burlington, 
Mass.,01803, Tel: 617'272-9255; Sis. Mgr: F.H. Krauss 

M M ELCTRN_.ENCLOSURES, 111 Bloomlngdale·Rd., 
Hicksville, . N.Y., 11801, Tel: 516-935-9400, TWX: 
510-221-1857; Sis. Nlgr: D.B. Elliott .................. Pg. 2319 
Ala Huntsville, BJR Inds., Box 4422 205-881-3569 
Ariz Scottsdale, Vinson,.8325 E. Rancho VISta . 

. 602-947-7371 
Cal Los. Angeles, Daton Engrg. Co., 1609 Westwood. 

Blvd. 213-479-4211 
Cal Santa Clara, Vico Sis .. Co., Box .372 408-298-5944 
Colo Denver, Vinson Assocs., 2145 S.Clermont -

. 303-757-5151 
Conn Kensington. N.S. Stachalek,,52 Cole La. 

203-VA-8-4587 
Fla Indian -Rocks Bch., Tech. -Rep., Box 425 . 

813-595-2834 
Fla Melbourne, Tech. Rep .. Assocs., Box 2095 

305-723-9140 
Ga Jonesboro, Tech. Rep. AssQcs., Box 955 

404-753-011 t 
III Northfield, Adcon Assocs .•. 466 Central 

. 312-446-6486 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Kans Mission, Tech. Sis. Assocs., 5827 Outlook 
913-831-2888 

MassW. Acton, K.B. Reidy, 30 Villege Rd. 
. 6t7-CO-3-7146 

M"ich 'Farmington, Carter, McCormic & Peirce, Inc.,. 
. . 23995. Freeway Pk. Dr. 313-477-7700 
Minn Mpls., Hasse & Assocs., Box 22707 612-588-0551 
Mo SI. Louis, TeCh-SiS., 34 N. Brentwood 

. . 314.-725-5361 
NJ Raritan, J & L Assocs., Box 235 201-722-0682 
NJ Haddonfield, M.& S Assocs., Box 185 

. 609-HA-9-7055 
NM Albuquerque, Vinson Assocs., Box 3827 

505-298-7442 
NY Utica, R. J. Davis Assoc., 107 James 51. 

315-724-5773 
Ohio Cleveland, Carter, McCormlc & Peirce, 21380 

Lorain Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, 5423 
. Webster SI. 513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Ctr. Blvd. 412-824-3760 
Tex Dallas, Blair Engrg. SiS., 10034 Monroe. 

'214-352-8411 
MMIINSTRUMENTS, Div. Microwave MagnetiCS, Inc., Rte. 

#1, Danvers, Mass, 01923, Tel: 617-774-1072; Sis. 
Mgr: C.R. Bulller, . 

MOBAY CHEM. CO., Pkwy. W., Rte. 22 & 30, Pittsburgh, 
Pa., 15205, Tel: 412-923-2700 

MOBIL ELCTRNS., INC., Box 1132, Anderson, Ind., 46015, 
Tel: 317-642-7976; Pres: J.M. Hart 

MOBIL-TRONICS, Box 1022, Tustin, Cal., 92680, Tel: 
714-832'6744; Sis. Mgr: R.J. Hatton 

--- Advertisement ---

MOBIL-TRONICS' complete' cart 
line includes carts and material han
dling equipment for all industries: 
Aerospace, Educational, Electro!1ics, 
Hospitals, Industrial, Institutional, 
Printing, Trucking, Warehousing, etc. 
In addition to our standard line, we are 
well equipped to ·bid on any custom 
cart requirement. 

MODEL RECTIFIER CORP., 2!i00 Woodbridge Ave., 
Edison, N.J., 08817, Tel: 201-985-7800; Sis. Mgr: G. 
Sadof 

MODEL RECTIFIER,. "MRC Elctrns., 2500 Woodbridge 
Ave., Edison, N.J., 08817, Tel: 201-985-7800; Sis. Mgr: 
G.Sadof 

MODELECTRIC PRODS. CORP., 9 Cindy La (Wayside), 
Asbury Park, N.J., 07712, Tel: 201-493-8586; Sis. Mgr: 
S.M. Nadler 

MODERN IND'L. PLASTICS, 3337 N. Dixie Dr., Dayton, 
Ohio, 45414, Tel: 513-278'4281; Sis. Mgr: W.J. Keith 

MODEX, INC., 3150 Pullman Ave., Costa Mesa, Cal., 
92627, Tel: 714-557-6016; Sis. Mgr: E. Schwarm 

MODULAR DEVICES, INC., 1265 West 135th St, Gardena, 
Calif., 90247, Tel: 213-327-5546; Sis. Mgr: R.H. Roth 

MODULAR POWER, INC., 15302 Oak Canyon Rd., Poway, 
Cal., 92064, Tel: 714-748-3864;.5ls. Mgr: R:J. McNaul 

MODUTEC, INC., 18 Marshall St., Norwalk, COnn., 
06854, Tel: 203-853-3636, TWX: 710-468-2039; SIs. Mgr: 
R.A. Eck .......................................................... Pgs. 524-527 
Ala Huntsville, Beacon Elc!., 8003 Benaroya La.Cl 

205-881-5031 
Alas Anchorage, Alaska Instr., Box 807 279-7477 
Ariz Phoenix, Aztec Entprs., 15 N. 40th 602-267-8103 
Cal Pasadena, Luscombe Engrg., 610 S. Arroyo 

213-884-2000 
Cal San Mateo, Luscombe Engrg., 235 E. Third 
. . 415-342-7057 
Colo Littleton, Aztec Entprs., 1449 W. Littleton 

303-798-4573 
Fla ·Ft. Lauderdale, Beacon Elctrn., 65.1 N.E. 45th 

305-564-4298 
Fla Maitland, Beacon Elctrn., Box 1278 305-647-3498 
Ga Atlanta, Beacon Elctm., 2285 Peachtree 

404-351-3654 
III Wilmette, Crest, 5054th SI. 312-256-5202 
iowa' Cedar Rapids,. Reid, 526 Merchants Bank BI. 

319-362-6302 
Kans Leawood, G. Fixman Engrg., 8005 Ensley 

. 913-649-0679 
Kans Wichita, G. Fixman, 6631 E. Kellogg 316-682-9~33 
Md . Silver Springs, Sel-Tronics, 721.Ellsworth . 

. . . . 301-589-3391 
MassCariton, New England Elctrn., 515 Wash. 

. 617-828-4835 
Mich Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. Dr. 313-477-7700 
Minn Mpls., R.J. Inc., 7100 S. France 612-922-1425 
Mo St.LouiS, G. Fixma~ Engrg., 8160 Stanford 

314-725-5219 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

201-947-6767 

NM Albuquerque, Aztec Entprs., 829 Pennsylvania, 
. N.E. . 505-255-2440 

NY Hyde Pk., R. Kennedy, GreenTree Dr., N. 
. 914-229-2269 

NY Rochester, A. P. Kennedy Co., 39 Saginaw Dr. 
716-271-6322 

Ohio Cleveland, Carter, McCormic & Peirce, 21380 
Lorain 216-333-5650 

Ohio Dayton, Carter, McCormic & Peiree, 5423 
Webster . 513-278-5873 

Pa Newtown Sq., Holdsworth & Co., 8 Smedley La. 
215-356-8550 

Pa Pittsburg, Carter, McCormic & Peirce, 201 Penn 
Ctr. 412-824-3760 

. Tex Richardson, Scien. Sis., 777 S. Central Pkwy. 
214-231-8541 

Tex Houston, Scien. SiS., 6400 West Park Dr. 
• 713-781-2711 

WashSeattle, A.K. Squibb, 655 N.E. Northlake PI. 
. 206-ME-2-2450 

EXP: N.Y., NY, Frathom Co., 202 E. 44th 212-687-9390 
For: Can., Burlington, Onl., Motion Control Engrg., Box 

374 416-637-9369 
MOFFATT PRODS., INC., 727 Winnetka Ave., N., 

Minneapolis, Minn., 55427 
MOHAWK DATA SCIENCE, Franklin Elctrns. Div., 3rd & 

Allendale Rds., King of Prussia, Pa., 19406, Tel: 
215-265-7700, TWX: 510-860-2194; Sis: R.A. Potavin 

MOHAWK DATA SCIENCES CORP., Box 630: Palisade 
SI., Herkimer, N.Y., 13350 . 

MOHAWK WIRE & CABLE, Box 707, Leominster, Mass., 
01453, Tel: 617-537-9961, TWX: 710-347-76,20; Sis. 
Mgr: A.B. Van Vleck 

MOISTURE REGISTER CO., 1510. W. Chestnut SI., 
Alhambra, Calif., 91802, Tel: 213-283-3143; Sis. Mgr: 
J.A. Barnes 

MOLDED PLASTICS DIV., Cincinnati Milaeron, 4780 
Marburg Ave., Cincinnati, Ohio, 45209, Tel: 
513-475-8444, TWX: 810-461-2616;. Sis. Mgr: R.l. 
Voyles 

MOLECTRON CORP., 930 Thompson Pl., Sunnyvale, 
Cal., 94086, Tel: 408-738-2661; Sis. Mgr: B.W: McCaul 

MOLECU-WIRE CORP., P.O. Box 495, Farmingdale, N.J., 
07727, Tel: 201-922-9400, TWX: 710-723-6943 

MOLECULAR DIELECTRICS, INC., Div. Synthone Taylor 
Corp., Box "496, Ledgewood, N.J., 07852, Tel: 
201-473-4108 

MOLEX PRODS. CO., 5224 Katrine Ave., Downers Grove, 
111.,60615, Tel: 312-969-4550; Sis. Mgr: J.H. Krehbiel, 
Jr. . 

MOLON MOTORS & COIL, 3737 Industrial Ave., Rolling 
Meadows, III., 60008, Tel: 312-259-3750; Mktg. Mgr: 
T.J. Bujewski 

MONA INDS., INC., Paterson, N.J., 07524, Tel: 
201-274-8220; Sis. Mgr: W.O. Schlimbach 

MONARCH MARKING SYS., Dayton, Ohio, 45401, Tel: 
513-866-7401; Sis. Mgr: J.l. Custer 

MONITOR LABS, INC., 10451 Roselle St" San Diego, 
Cal., 92121, Tel: 714-453-6260, TWX: 910-337-1278; Sis. 
Mgr: E.E. Watkins, Sr ............................................. Pg. 364 
Ala Huntsville, E.G. Holmes & Assocs., Box 3376 

205-837-6900 
Ariz Phoenix, Meas. Cons., Box 11099 602-284-1279 
Cal Pasadena, Ward/Davis Assocs., 770 S. Arroyo 

Pkwy. 213-684-2840 
Colo Arvada, Meas. Cons., Box 203 303-423-0010 
ConnW. Hartford, Victor Assocs., 893 Farmington Ave. 

203-523-5680 
Fla Orlando, E. G. Holmes & Assoc., 316-1/2 Bumby 

SI. 305-241-2128 
Ga Chamblee, E. G. Holmes & Assoc., 4185 

Claremont Rd. 404-451-6161 
Md Rockville, M.E.S.A., 121 Congressional La. 

301-881-8430 
MassFramingham, Victor Assocs., 280 Worcester Rd. 

617,879-5710 
Mich DetrOit, B. Hocker Assocs., 26847 Grand River 

Ave. 313-531-1403 
NJ Flanders, Meas. Tech., 2 Mildred Terr. 

201-584-8099 
NM Alburquerque, Meas. Conslts., Box 6081 

505-344-3575 
NY Great Neck, Meas. Tech., 295 Northern Blvd. 

516-482-3500 
NY Kingston, R.F. Lamb; Box 861,. Upton Sta. 

914-338-8833 
Ohio Dayton, B.Hocker Assocs., 1400 Devereux Dr. . 

. 513-298-8638 
Pa Jenkintown, Stein Instr., 413 Johnson SI. 

215-885-2370 
Tex Dallas, Remtek, Inc., 11411 Central Expwy. 

214-369-8146 
Va Virginia Bch., E. G. Holmes, 928 Gen. Beauregard 

Dr. 703-340-3760 
WashSeattle, Showalter/Judd, 1806 S. Bush PI. 

206-324-7911 

See Page 3073 To ~et Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY MON - MUE 
For: Can., Downsview, Onl.,' Electronetic Sys., 62 

Alness 51. . 416-636-3673 
For: Can., Vancouver, B.C., Canadian Dynamics, 8264 

51. George SI. 604-325-3201 

MONITOR PRODS" 815 Fremont Ave" 5, Pasadena, 
Cal., 91030, Tel: 213-682-3761; Sis. Mgr. J.W. Blasler 

, Pgs. 1414-1'416 
Cal Mountain View, QuadRep, 943 Stierlin Rd. 

415-964-3532 
Cal W. Covina, Groh Assocs., 1824 Dumess SI. 

, ' 213-338-8217 
Fla Indian Rock Bch., Tech. Rep. Assocs., Inc., Box 

425 ' '813-595-2834 
Ga Jonesboro, Tech. Rep. Assocs., Inc., Box 955 

404-753-0111 
Mass Wellesley Hills, R, H. Sturdy Co., Inc., 204 

Worcester SI. 617-235-2330 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313-851-5753 
NY Great Neck, Trionic Assocs., Inc., 320, Northem 

Blvd. 516-466-2300 
Ohio Dayton, Berberich Assocs., ,4130 Linden Ave. 

513·252-9981 
Tex Dallas, Tesco, 2837 Anode SI. 214-358-3521 

'MONITOR SYS., INC., An Aydin Co., 401 Commerce Dr., 
FI. Washington, Pa., 19034, Tel: 215-646-8100, TWX: 
510-661-1520; Sis. Mgr: D. Plager 

MONOLITHIC DIELECTRICS, Box 647, Burbank,' Cal., 
91503, Tel: 213-848-4465; Sis. Mgr. J. Bruce 

Pgs. 2432,2433 
Cal BUrbank,Weightman, 1226 W. Olive 

213-849-7711 
Cal Menlo Pk., Weightman, 120 Santa Margaritta 

415-325-2885 
Colo Boulder, Mile High Elctrns., 1828 Pine 

303-444-5615 
Fla Winter Pk., Kirkwood & Assoc., Box 52 

305-645-2220 
'" Grayslake, R. Klipp; Box 226 312-223-4837 
",.' Palatine, Wood Sis., 233 Lake Cook 

312-359-4550 
Iowa Cedar Rapids, H. Brown, 3500 Indian S.E. 

319-366-0635 
Mass Newlon, Normell Assoc., 10 Day 51. 

617-969-5478 
NJ Belleville, RHB Sis., 95 Carpenter 201-687-6220 
NJ Riverton, Given ASSOCS., Box 183 009-629-/249 
NY Bayport, RHB Sis., 124 Fairview 516-997-8300 

. NY Niagara Falls, Watmet, 40 Falls 51. 716-285-3595 
Tex Dallas, Robert Sis., 9704 Lanward 214-348-4283 
Va Falls Church, Jay Co., 2914 Annandale 

703-534-7800 
MONROE, Div. Litton Inds., 550 Central Ave., Orange, N.J., 

07050, Tel: 201-673-6600; V.P. Sis: R.F. Kane 

MONSANTO COMPANY, ELECTRONIC INSTRUMENTS, 
620 Passaic Ave., W. Caldwell, N.J., 07006, Tel: 
201-228-3800; Mktg. Mgr. M.C. Pogue .... Pgs.. 528,529 
Ala Huntsville, W. A. Brown Instr., 1314 Buford 51. 

NW. 205-539'4411 
Ariz Scottsdale, F.Y. Gates 'Co., Prof. Bldg. Box 2908 

602-947-2991 
Cal Burlingame, Dynamic Assocs., 822' Airport Blvd. 

415-344-2521 
Cal Los Angeles, Dynamic Assocs'.; 2500 S. La 

Cienega Blvd. 213-837-0123 
Cal Slin Diego, Dynamic Assocs., 3235, Hancock SI. 

714-291-1391 
Colo Denver, F.Y. Gates Co., 700 E. Louisiana Ave. 

. . . . 303-722-4674 
DC Washington, Eastern, 54'10 India." Head Hwy. 

301-839-3860 
Fla Orlando, W.A. Brown Instru., 222 Weber Ave. 

, 305-425-5505 
Fla FI. Lauderdale, W.A. Brown Instr., 961 N.W. 53rd 

SI. 305-566-5697 
Fla FI. Walton Beach, W.A. Brown Instr., 18 Chelsea 

Dr. , 904-243-8424 
Fla Orlando, W.A: Brown Instr., 222 Weber Ave. 

, 305-425-5505 
. G,a Tucker, WA Brown Inslr., 1590' 'Cooledge Rd. 

N.W. 404-939-1674 
'" Chicago, KW., Meyers Co., 7256 W. Touhy Ave. 
Ind 'Indianapolis, KW. Meyers Co., 3512 Roeiville Rd. 
MassBurlington, R.J. Sickles Assoc., 12 Cambridge 51. 
Mich Southfield, S. Sterling Co., 21250 Civic Ctr. Dr. 
Minn Mpls., K.W. Meyers Co., 4725 Excelsior Blvd. 
Mo SI. Louis, S. Sterling Co., 11734 Lacklimd Or. 

314-542-3636 
NM Albuquerque, F.Y. Gates Co., 2631 Texas N.E. 

505-298-1875 
NY Fayetteville, M. P. Andrews, 319 Mott Rd. 

315-637-3144 
NY Great Neck, Eastern Instru., 300 Northern Blvd. 

. 516-466-9505 

See Page 957 for TRADE NAME DIRECTORY 

NC Winston-Salem, WA Brown Instr., 1108 Burke SI. 
919-725-5384 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd. 
216-442-8080 

Ohio Dayton, S. Sterling Co., 2673 Culver Ave. 
513-298-7573 

Ore TIgard, McLaren-Topp Co., 12750 S.W. Pacific 
Hwy. 503-639-1136 

Pa Philadelphia, Eastern Instru., 613 W. Cheltenham 
Ave. 215-927-7777 

Pa Pittsburgh, S. Sterling Co., No.2 Parkway Ctr. 
412-922-5720 

Tex Houston, Seien. SiS., 6400 W. Park Dr. 
713-781-2711 

Tex Richardson, Scien. SiS., 777 S. Central Expwy. 
214-231-6541 

Utah Salt Lake City, F.Y. Gates Co., 455 E. 4th 51. 
801-359-1101 

Va Richmond, Eastern Instru., Ross Bldg. 
703-644-6622 

WashBelievue, McLaren-Topp Co., 13547 S.E. 26th 51. 
206-746-5750 

Wise Milwaukee, K.W. Meyers Co., 4359 S. Howell 
Ave. 414-482-1313 

MONSANTO ELCTRN. MATLS.,Box 8, 51. Peters, Mo., 
63376, Tel: 314-272-6281, TWX: 910-760-1591; Sis. 
Mgr: B. Reed' . . 

MONSANTO-ELCTRN. SPEC. PRODS., 10131 Bubb Rd., 
Cupertino, Cal., 95014, Tel: 408-257-2140, TWX: 
910-338-0206; Sis. Mgr: C.A. Bruce 

MONTGOMERY CO, Windsor Locks, Conn, 06096 
MONTGOMERY MFG. CO., INC., 206 S. Main 51., 

Owensville; Ind., 47565, Tel: 812-724-2505; Sis. Mgr: 
A.N. Montgomery 

MOODY MACHINE PRODS. CO., 'INC., Box 2248, 
Providence, R.I., 02905, Tel: 401-421-3317; Sis. Mgr: 
J.H. Moody 

MOOG, INC., Controls Div., Proner Airport, East Aurora, 
N.Y., 14052, Tel: 716-652-0220, TWX: 710-264-1441; 
Sis. Mgr: H.R. Warnock 

MOORE INDS:, 8158 Orion Ave., Van Nuys, Cal., 91406, 
Tel: 213-787-5559; Sis. Mgr: J.R. Kauke 

MOORE JOHN B. CORP., Outer Main 51., Box 65, So. 
Amboy, N.J., 08879, Tel: 201-727-2200; Sis. Mgr: W.H. 
Mcinnis 

MOORE, SAMUEL & CO., Mantua, Ohio, 44255, Tel: 
216-274-2276, TWX: 810-437-2430; Sis. Mgr: A. 
Grummey 

~~~O!1l\N I~JSTn. COR~ .. 170 !::. Or~nce Gro'!9 .b"v~,. 
Pasadena, Calif., 91103, Tel: 213-796-7158; Sis. Mgr: 
A.B. Moran 

MORAN, T.R. CO.: 137 EucalyptUs Dr., EI Segundo, Cal., 
90245, Tel: 213-772-1574; Pres: T.R. Moran 

MOREY CORP, 2659Wisconsin Ave., Downers Grove, III., 
60515, Tel: 312-964-2300; Sis. Mgr: W.J: Morey, Jr. 

MORGAN ADHESIVES CO., 4560 Darrow Rd., Stow, Ohio, 
44224, Tel: 216-688-8255, TWX: 216-098-6487; Gen'l. 
Mgr: G. McMahon. • 

MORIRICA ELCTRNS.,. -LTD., 205 Tozuka-machi, 
Tozuka-ku, Yokohama, Japan 

MORRIS, J.I. CO., 372 Elm 51., Southbridge, Mass., 01550, 
Tel:617-764-4394; Sis. Mgr: J.B. Dirlam 

MORRISON PRODS., INC., 16816 S. Waterloo Rd., 
Cleveland, Ohio, 44110, Tel: 216-531-1460; V.P. Sis: 
J.W. Bolt 

MORTON CHEMICAL CO., Div. Morton Inl'l., Inc., lION. 
Wacker Dr., Chicago.-III., 60606, Tel: 312-621-5732, 
TWX: 312-222-9394; Sis. Mgr: J.D. Frichette 

MOSER JEWEL CO., 544 Fayette St., Perth Amboy, N.J., 
08862, Tel: 201-442-3434; Sis. Mgr: J .. Ackley 

MOSINEE pAPER CORP., Mosinee, Wise., 54455, Tel: 
715-693:2111; Pres: C. S.choltens 

MOSLER ELECTRONIC SYSTEMS DIV., Div. Mosler Safe 
Co., 9 South St., Danbury, Conn., 06810, Tel: 
203-743-6766; Dir. Mktg: A.M: Marzano 

MOSSMAN, DONALD P., INC., P.O. Bllx 265, Brewster, 
.N.Y., 10509, Tel: 914-279-3725; Sis. Mgr: B.W. Rist 

MOSTEK CORP., 1400 UpHeld Dr., Carrollton .. Tex., 
75006, Tel: 214-242-1494; Sis. Mgr: D. West 

MOTOR GENERATOR DIV., Hobart Brothers, EE-61 , Troy, 
. Ohio, 45373, Tel: 513-339-6011, TWX: 513-797-0955; 

Sis. Mgr: J.H.· Headapohl . 
MOTORESEARCH MFG. CO., 1600 Junction Ave., Racine, 

Wisc., 53403, Tel:,414-632-5131 . 

~.'OTOROLA COMMUNICATIONS & ELECTRNS., Camp. 
Prods. Dept., 4501 W. Augusta Blvd., Chicago, 10., 
60651, Tel: 312-772-6500, TWX: 910-221-5565; Sis. Mgr. 
C. Calchopp ......... :;; .......... : ................................... Pg. 1417 
MOTOROLA, Gov'!. Elctms. Div., Box 1417, Scottsdale, 

Ariz., 85252, Tel: 602-949-3033, TWX: 910-950-1286 
MOTOROLA INSTR. & CONTROL, Box 5409, Phoenix, 

Ariz., 85010, Tel: 602-959-1000, TWX: 910-950-0088; 
Sis. Mgr: A. Marsh 

MOTOROLA SEMICONDUCTOR PRODS., Tech. Info. 
Ctr., Box 20912, Phoeni¥, Ariz.,' 85036, Tal: 
602-273-6900" TWX: 910-951-1334; Sis. Mgr: R.J. 
O'Connor 

MOTRONICSCORP., Riverside Ind'i. Pk., Little Falls, 
N.Y., 13365, Tel: 315-823-4050; Sis. Mgr: R. Shapleigh 
• ~1~4 

Ariz Scottsdale, Fryco Eng. Rep., Box 460 
, 602-945-3281 

Cal Los Angeles, Halbar Assocs., 3261 W. Fourth 51. 
. 213-387-8283 

Conn Meriden, Eagle Assocs., Box 921 203-237-5527 
Fla Orlando, Buchanan & Abrams, Box 6026 

305'423-8995 
III Chicago, Gassner & Clark, 6644 N. Western 

. 312-764-6121 
Iowa Cedar Rapids, Iowa Midland Supply, 708 3rd 51. 

5 E 319-366-3555 
Mich DetrOit, Burcaw, 18236 W. McNichols 

313-533-7700 
NJ Bergenfield, H. Gray, 20 Foster 51. 201-384-3643 
NY Rochester, B. Tollefson, 110 Allen Creek 

716-271-4141 
Ohio Mansfield, Mong & Assocs., Box 1033 

419-524-2835 
Ore Portland, D. G. Weber, 1226 S.E. Seventh Ave. 

503-234-0686 
Pa Fairview Village, Danco Corp., Box 245 

215-539-9300 
Tex Dallas, EBR, 1339 Plowman Ave. 214-942-8486 
Tex Houston, EBR, 4101 San Jacinto 51. 

713-529-3797 
Tex Lubbock, EBR, 5119 B. 34th 51. 806-792-6143 
WashSeattle, D. G. Weber, 403 Maritime Bldg. 

206-623-5990 
For: Can., Ville laSalle, Que., Electrodesign, 840 

Lafleur 514-363-5120 
MP AUDIO CORP., Fairfield, Conn., 06430, Tel: 

203-268-2385; Pres: M. Paneyko 
MPB CORP., Precision Park, Keene, N.H., 03431, Tel: 

603-352-0310, TWX: 710-366-1801; Grp. Sis. Mgr: 
W.A. Trace. 

MPC PRODS. CORP., 4200 W. Victoria Ave., Chicago, III., 
60646, Tel: 312-583-5100, TWX: 910-221-2~76; Dir. 
Mktg: A. V. Trozzo 

MSE, INC., 811 Sharon Dr., Westlake, Ohio, 44145, Tel: 
216-871-8900; Sis. Mgr: P, Douglas 

MSI ELCTRNS. INC., 34-32 57th 51., Woodside, N.Y., 
11377, Tel: 212-672-6500; Sis. Mgr: A. Lederman 

MSL STEEL CO., Div. MSL Ind., 3912 W. McLean Avo., 
Chicago, III., 60647, Tel: 312-342-5900; Sis. Mgr: L. 
Roewer 

MUCKLE MFG. CO., 334 Medford, Owatonna, Minn .. 
55060, Tel: 507-451-7115; Sis. Mgr: Mort Armstrong 

MUELLER BRASS CO., 1925 Lapeer Ave., Port Huron, 
Mich., 48060, Tel: 313-985-5111; V.P. Sis: J. Lorenzen 

MUELLER ELEC. CO., 1589H E: 31st St., Cleveland, 
OhiO, 44114, Tel: 216-771-5225; Sis. Mgr: E.H. 
daConingh, Jr. . ..................................................... Pg. 2649 
Ariz Phoenix, Maddox SiS., 5709 N. 19th PI. 

602-274-3807 
Cal Los Angeles, Maddox SiS., 2945 E. 12th 

213-269-7291 
Cal San Francisco, Maddox Sis., 2720 17th 

415-431-2953 
Colo Denver, L.B. Putnam, 7111 Larsh Dr. 

303-TA-5-5066 
Fla No. Miami Beach, Cartwright & Bean, 20100 N.E. 

25th CI. 305-WI-5-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305-GA-5-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill Pl., 

N.W. 404-CE-7-2273 • 
III Grayslake, R. Klipp & Assoc., Box 226 

. 312-223'4837 
Mass Lynn, Keene Sis. Co., 156'Broad St. . 

. 617-595-2300 
Mich Detroit, Hilltronics, 13720 Puritan Ave. 

313-342-3242 
Minn Mpls:, A.S. Miller, 6608 17th Ave., S. 

612-UN-6-6677 
Mo Kansas City, K & M SiS., 500 Davidson 

816-GR-1-1355 
NY Buffalo, R.W. Mitscher, Ellicott Sq. Bldg. 

716-854-2517 
NY Great Neck, Joseph & Bain, Box 486 

5 t 6-487 -9395 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704-537-7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

919-832-7128 
Ohio Columbus, H H Seay, 1350 Crestwood 

614-235-0265 
Ore Portland, R. Legg Co., Box 25327 503-292-8824 
Tenn Memphis, Cartwright & Bean, Box 4760 

901-276-4442 
Tex Waco, Sanders-Willis Co., Box 7452 

, 817-PL-4-0441 
Utah Salt Lake City, L.B. Putnam, Box 2435 

801-277-0375 
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MUE - NAT MANUFACTURERS & SALES OFFICES DIRECTORY 

For: Can., Toronto, Ont., W. Cooper, 44.80 Chesswood 
. " 416-630-3900 

MUIRHEAD, INC., 1101 Bristol Rd., Mountainside, N.J., 
07092, Tel: 201-233-6010; Pres: D. Semmels 

MULLARD, INC., 100 Finn Ct., Farmingdale, NY., 11735, 
Tel: 516-694-8989; Mktg. Mgr: H. Zimmerm.an 

MULTI;AMP CORP., 61 Myrtle St., Cranford, N.J., 07016, 
Tel: 201-276-8200; Sis. Mgr: A.H Magnuson 

MULTI-FLEX SEALS, INC., 1170 Commerce Ave., Bronx, 
N.Y., 10462, Tel: 212-792-9010; Sis. Mgr: M. Glicksman 

MULTI MEDIA ENGRG., INC., 2385 Lewis Ave., Rockville, 
Md., 20851, Tel: 301-770-3500; Gen'!. Mgr: DA 
Wheeler 

MULTICO~E SL8. CORP., Diy. BIC, Dept. RY-39, 
W,stbury, N.Y., 11590, Tel: 516-ED-4-7450; SIs. Mgr: M. 
Zalkln ................ : ... ~ ................................................. Pg. 2942 
Cal Inglewood, J. Berman Co., Inc., Box 6003 

,. 213-678-1281 
Cal Oakland, F. Moulthrop, 1530 E. 12th St. 

. 415-AN-1-7676 
Colo Denver, McLoud & RaYmond, 2151 S. Grape. 

303-SK-6-1589 
Fla Winter Pk., Hawkins-Hutto. 501 Park, N. 

305-MI-7-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple N.E. 

404-261-6160 
Haw Honolulu. G. Piety Factors, 160 Mokauea 810-185 
III Oak Pk., G. Petitt, 6332 Roosevelt 312 FO-9-8940 
Ind Indianapolis, Hi Blind, 1060 E. 86th St. 

317846-5441 
Iowa Cedar Rapids, Elctrn., 1310 Hertz 319-364-4342 
Md Silver Spring, Lienau, 8537 2nd Ave. 

301-588-1970 
MassWellesley Hills, M. Scott. 20 Walnut 

617-CE-5-o102 
Mich Plymouth, J.M; Flora, Inc., 165 W. Liberty 

313-453-4296 
Minn Minneapolis; S. Clothier. 7400 Lyndale 

612-869-3231 
NY Buffalo, A. Mitscher, 496 Ellicott Sq. 

716-TL-4-2517 
NY Weslbury, Carduner Sis. 516-ED-4-7450 
Ohio Medina, J. Podolny. 3178 Country Club Dr. 

216723-1546 
Tex Dallas. J. McKinney. 1303 Chemical 51. . 

214-ME-I-9450 
WashSeattle, W. Lanphear. 4031 Stoneway .. 

206-ME-3-4900 

MULTIMETRIC IND., INC., 120-30 Jamaica AYe., 
Richmond HIli, N.Y., 11418, Tel: 212-441-4240; SIs. Mgr: 
D. Kohn .................................................................. Pg.1524 
Ariz Phoenix, Hytronic Meas .• 1017 North 3rd 
. 602-253-6104 

Cal Mountain View, Gado Instr. Sis., 655 Castro 
415-961-2222 

Cal Torrance, Stark Instr. Sis .• Box 6398 
.' 213-534-2876 

Colo Denver, Hytronic Meas., 4940 E. 39th 
303-388-408 I 

Conn Hamden. Instr. Conslis., 2381 Whitney 
203-288-5246 

Iowa Cedar Rapids. Engrg. Svcs .• 1026 3rd Ave. S.E. 
319-366-1591 

Kans Pralrie Vlg .• Engrg. SvCs .• 7830 State Line 
913-649-4000 

Md Silver Spring. Gawler-Knoop. 10 Old Post Office 
Rd. 301 -589-4406 

Md Towson. Gawler-Knoop, 807 E. Seminary 
. 301-825-3151 

MassWaban, Instr. Consultants, Box 25 617-969-9881 
Mich YpSilanti. Micro Sis .• 217 Tall 313-482-1229 
Mo . SI.. Louis. Engrg. Sves .• 6717 Vernon 

314-726-2233 
NJ . Roseland. Gawler-Knoop, 14 Beaufort ' 

201 '226-4545 
NM Albuquerque. Hytronic Meas. Inc., 205 San Pablo, 

S.E. 505-268-3941 
Ohio Dayton, Micro SiS., 1250 W. Dorothy 

513-298-3033 
Ohio. Cleveland. Micro Sis., 2000 Lee 216-371-0522 
Pa Doylestown. Gawler~Knoop .. Box 794 

215-348-4846 
Utah Salt Lake Cy .• Hytronlc Meas .• Inc., 2022 S; Main 

. 801-466-4924 
WashSeattle. Datacom. 2207 Fairview 206-329-2989 
EXP: NY, Melville. Rocke Int'l. Corp., 80 Marcus Dr. 

516-694-7800 
For: Can., Downsview, Ont., Componetics. Ltd .• 62 

Alness St. . 416-636-3673 
For: Can., Montreal. Que .• Componeties, Ltd:. 6420 

Victoria Ave. 514-342-4117 

MULTITECH AUTOMATION' PRODS., 583 Monterey 
Pasa Rd., MontereyPk" Cal., 91754, Tel: 213-283-7773; 
S18. Mgr:D.B. Froelich .......................................... Pg. 362 

Ala Huntsville, ALMEGA. Holiday Office. Ctr. 
205-861-6635 

Cal Arcadia, Stark Instr. Sis .•. 2125 Loui~ Ave. 
213-681-0532 

Cal Torrance. Stark Instr. Sls.;·BQx 6398 
213-534-2876 

Cal Santa Ana, .Stark Instr. Sis .• 2110 N. Wright 
714-541-9821 

Colo Boulder, 'J. Smith & Assoes .• Box 3257 
303-449-7509 

NM Albuquerque, J. Smith & Assoes., Box 8412 
505-255-2111 

Ore TIgard, McLaren-Topp Co., 12750 SoW. Pacific 
Hwy. 503-639-1136 

WashBelievue, McLaren-Topp Co., Box 250 
206-746-5750 

MULTITECH COMMUNICATIONS, 583 Monterey Pass 
Rd., Monterey Pk., Cal., 91754, Tet 213-283-7773; Sis. 
Mgr: D.E. Cantrell ............................... _ ........... : .... Pg. 324 
. Ala Huntsville. ALMEGA. Holiday Office Ctr . 

. 205-881-6635 
Ariz· Phoenix, J. Smith & Assocs .• 11032 N. 34th Ave. 

602-942-3233 
Colo Boulder, J. Smith.& Assoes., Box 3257 

. 303-449-7509 
III Chicago. P. Lind Elctms .• 5483 N. Northwest Hwy. 

312-774-1246 
Ind Indpls .• P. Lind Elctrns .• 3969 Meadows Dr. 

317-547-9178 
Kans Levenworth. McGraw Engrg .• 512 McDonald Rd. 

913-651-2929 
Minn Circle Pines. P. Und Elctrns .• 10104 Sunset Rd. 

612-786-5770 
Mo FlOrissant. McGraw Engrg. Co., Box 511 

314-831-0342 
NJ Ridgewood. Hansen Assocs .• Box 806 

201-652-7055 ' 
NM Albuquerque. J. Smith & Assocs .• Box 8412. 

• 505-255-2111 
NY Huntington Sta., Hansen AssQCS .• 20 Rolling Hills 

Dr. 212-947-0379 
Ohio Dayton, Instr .. Sys .• 3481 Office Pk. Dr. 

513-293-8095 
Ohio Cleveland. Instr. Systems. 21877 Euclid Ave. 

216-486-0782 
Ore Portland. McLaren-Topp Co .• 5319 S.W. Westgate 

Dr. 503-297-2248 
WashBellevue. McLaren-Topp Co .• Box 250 

206-746-5750 

MULTITECH DATA PRODS~ A MuHltech Co., 583 
Monterey Pass Rd~ Monterey Pk., Cal., 91754, Tel: 
21~28~7n3; Diy. Mgr: A.L. White ........ _~ ...... ~Pg. 363 

MULTITECH MICROELCTRNS., 583 Monterey' Pass, 
Monterey Pk., Cal., 91754, Tel: 213-283-7773; SIS; Mgr: 
D. Bryant ............. ~ ........... ~ .. , ................................. Pg. 1543 
Ariz Phoenix. J. ~~anson. 4134 N, 44th 602-947-4379 
Cal San Bernardino. J. Pernett. 8738 Sorrento 

. 714-687-5343 
Colo Boulder. J. Smith. Box 3257 303-449-7509 
Fla Orlando. G. Bohman. 5133 St. Charles 

305-855-0274 
III Bellwood. Flat Engrg .• 5133 St. Charles 

312-547-6200 
Md Wheaton. K-GElctrns .• 11151 Veirs Mill 

. 301-946-4055 
Mo Florissant •. Mc-Graw Engrg .• Box 511 . 

.' 314-831-0342 
NJ Ridgewood, Hansen Assoes .• Box 806 

. '. 201-652-7055 
NM Albuquerque. J.Smith. 401-B San Pedro. N.E. 

505-255-2111 
NY Rochester~ A & 0 Devices. 320 N. Washington St. 

. 716-586-8033 
Ore TIgard. McLaren-Topp. 12750 S.W. PacificHwy. 

503-639-1136 
WashBellevue. McLaren-Topp. Box 250 206-746-5750 

MULTITECH POYiER SYS., 3100 Pullman St.,Costa 
Mesa, Cal., 92627, Tet 714-557-3962 ... _ ........... Pg.816 
Cal Canoga Park. Snavely AssocS".22315 Hart St. 

213-348-5258 
Cal Tustin, Taylor Assocs .• Box 986 714-543-0444 
Mo Hazelwood. TechMark. Box 273 314-831-6446 
NJ RichWOOd. Hansen Assoes .• ,Box;806 .. 

. . 201-652-7055 
--- Advertisement --. ,--. 

Design, prototype arid production of 
Pulse Modulators, TWT Amplifiers, 
Signal Generators, High'Voltage 
Power Sources and Computer Power 
Supplies for airborne and ground sys
tems to military, commerciallirid cus
tom requirements. Complete magnetic 
and chassis fabrication ·capabilities. 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

MURA CORP .. 50 S. Service Rd .• Jericho. N.Y .• 11753. Tel: 
516-334-2700; Sis. Mgr: 

MURATA CORP. OF AMERICA, 2 Westchester Plaza, 
Elmsford, N.Y., 10523, Tet 914-592-9180; Sis. Mgr: J. 
AHerescu .. _ .... _,,_ ........... _ .... __ ............. _ ....... __ .Pg.1418 

MIJRATA MFG. CO. LTD., Nagaoka'Cho, Otoklinlgun, 
Kyoto, Japan,Tel: 075-92t-9111; Sis. Mgr: T. Akebi 

" . Pg.1418 
MUTRON CORP.. 646 Summer St. Brockton. MaSs .• 

02402. Tel: 617-588-6110. TWX: 710-345-0194; Sis. 
Mgr: A.A. Forsberg . . 

MYSTIK TAPE. BORDEN INC. 1700 Winnetka Ave .• 
Northfield, III .• 60093, Tel: 312-446-4000. TWX: 
910-992-1436; Sis. Mgr:D. McGrew 

N-H MICROWAVE. INC .• Box 887. Red Bank, N.J .. 07701, 
Tel: 201-842-3535; Sis: Mgr: L.H. Nilson 

NIP CO .• 5620 N. Rosemead Blvd .• Temple City, Calif., 
91780. Tel: 213-283-8854; Sis. Mgr: A.D. Anderson 

NANO F.~ST.INC .• 416 W. Erie, Chicago. III .• 6061 OJ Tel: 
312-943:4223; Sis. Mgr: H.Maram 

NANOSECOND SYSTEMS. INC .• 176 Linwood Ave., 
Fairfield, Conn .• 06!I31. Tel: 203-255:1008 

NARCO AVIONICS. Div. Narco Sci. Inds .. Commerce Dr .• 
Ft. Washington. Pa., 190M. Tel: 215-643-2900; Pres: 
C'. Husick 

NARDA MICROWAVE CORP .• Plainview. N.Y .• 11803, Tel: 
516-433-9000. TWX: 510-221-1867; V.P. Mktg: J.P. 
Schindler 

NATEL ENGRG. CO., 8944 Mason Ave., Canogii Pk., 
Cal., 91306, Tet 213-882-9620, TWX: 910-494-1959; Sis. 
Mgr: J. Naster ............................ , ................... Pgs. 366,367 
Ala Huntsville. Reynolds. 904 Bob Wallace . 

205-536-1941 
Cal Encino. Cardinal Assoes .• 16024 Ventura 

213-788-4540 
Cal San Carlos. Elctm. Engrg .• Box 997 415-593-2189 
Conn Hamden. J & J Assocs., 935 Dixwell Ave. 

203-624-7800 
Fla Clearwater, Perrott Assoes .• Box 4532 

813-531-5513 
Fal Orlando. Perrott Assocs .. 1607 Forsyth 

. 305-275-1132 
Ga Atlanta. Reynolds. 175 Wieuca N.E. 404-252-5360 
MassBurlington. J & J Assocs .• 12 Cambridge 

617-272-2606 
Mo. SI. Louis, Palatine Engrg .• 1573 Warson' 

314-426-7055 
NM Albuquerque. Gl'l!dy Moore, Box 6035 

505-268-2038 
Ohio Dayton. G.L. Ashby. 4130 Linden 513,252-5627 
Pa Meadowbrook. J.A. D'Aquila. 2047 Washington 

. 215-947-2589 
Tex Dallas. Synthenetics, 8383 Stemmons Frwy. 

. • 214-631-1740 
NATIONAL ·ACME. Acme-Cleveland Co .• Elec. Controls. 

170 E. 131 St.. Cleveland. Ohio •. 44108. Tel: 
216-268-4200; Sis. Mgr: W.M. Marshall 

NATIONAL ASTRO LABS .• 2201 HOllywood Way. 
Burbank. Cal.. 9'1504. Tel: 213-849-6701; Sis. Mgr: L.R. 
Evans 

NAT·L. BAND & TAG. 721 York St.. Newport. Ky .• 41071. 
'Tel: 606'261-2035; Sis. Mgr: E. Haas. Jr. , 

NATIONAL BERYLUA CORP., Greenwood Ave. Haskell, 
. ·N.J .. 07420. Tel: 201-839-1600. TWX: 710-988-5363; 

Sis. Mgr: H.F. Schmit 
--- Advertisement -. ---

Manufacturers of high-purity elec
tronic and ,refractory oxide ceramics 
inchlding beryllia:, thoria, zirconia, 
'magnesia and alumina. Specialty cus
tom-shapes 'and standard tubing, cru
cibles and boats; ceramic-to-metal 
assemblies for semiconductor packag
ing, microwave wi.dows and other 
electronic devices. Complete facilities 
for mtg. and research on compositions, 
processing and properties of oxide bo
dies, foams, fibers and composites. 

N,b.T'LCERAMIC CO .• 500 Southard St.. Trenton. N.J .• 
08601!. Tel: 609-394-5373; Sis. Mgr: E.A. Domber 

NAT'L:. COIL CO .• Box 1040. Douglas, Ariz .• 85607. Tel: 
602-364-4409; Sis. Mgr: P. Smith 

NATIONAL ELCTRNS .• A Varian Sub .• Box 269. Geneva. 
III .• 60134. Tel: 312-232-4300. TWX: 910-237-1685; 
Sis. Mgr: H. Albertine' ". . 

NAT'l. lI\jSTA. LABS .• 12300 Park Lawn .Dr .• Rockville. 
Md:, ;!0852. Tel: 301-881-2800; Sls.Mgr: 0.1. Steele 

NATIONAL LEAD CO., ElctrnB. Dept., Box 420, 
Hightetown, N.J~ 08520, Tet 609-448-3200; Sis. Mgr: 
D.B. McCulloch ............................... _ ......... Pgs. 1980-1982 
Cal Burbank. Weightman & Assocs., 1226 W. Olive 

Ave. 213-849-7711 
Cal Menlo Pk., Weightman & Assocs .• 120 Santa 

Margarita Ave. 445-325-2885 

eem/1971 
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Fla Boca Raton. Lynch·Gentry Assocs .• 1680 N.W. 

9th SI. 305-391-7946 
Fla SI. Petersburg. Lynch·Gentry Assocs .• Box 13248 

613-347-5131 
III MI. Prospect. Magnuson Assocs .• Box 130 

312-956-0700 
Ind Indianapolis. R.H. Newsom Assoes .• 6320 Woburn 

Ave. 317-849-4442 
Md Baltimore. R. A. Wafer Assocs .• 616 Edmondson 

Ave. 301-744-1133 
MassNewton. Normell Assoes .• 10 Day SI. 

617-969-5478 
Mich Muskegon. NL Inds. Inc .• Box 787 616-722-1154 
Minn SI. Paul. Magnuson Assocs .• 1246 W. 7th SI. 

612-227-8495 
NJ Riverton. Given Assoes .. Box 183 609-829-7249 
NJ Union City. Bressler Assocs .• 4808 Bergenline 

Ave. 201-864-9577 
NY New York. Bressler Assocs .• Inc. 212-695-3727 
NY Niagara Falls. NL Inds .• Inc .• Box C. Bridge Sta. 

. 716-285-9304 
Ohio Cleveland. Jay Engrg. Co .• 4712 W. 130th SI. 

216-252-0486 
Ohio Dayton. Jay Engrg. Co .• 1721 E. 3rd SI. 

513-253-2151 
NAT'L. LEAD CO .• Metal Div .• 111 Broadway. New York. 

N.Y .• 10006. Tel: 212-732-9400; Mktg. Mgr: T.R. 
Zanardi 

NA T'L. MIDCO INDS.. INC.. Box 5433. Trenton. N.J .• 
08638. Tel: 215-943-7010; Sis. Mgr: J.H. Carpenter. Jr. 

NATIONAL MOLDITE. 250 South SI.. Newark. N.J .• 07114. 
Tel: 201-589-6860;·Sls. Mgr: S. Lowenberg 

NATIONAL SEMICONDUCTOR. 2900 Semicndctr. Dr .• 
Santa Clara. Calif.. 95051. Tel: 408-732-5000. TWX: 
910-339-9240; Sis. Mgr: F. Kvamme 

NAT'L . SEMICONDUCTORS, 331 Comella St., 
Plattsburgh, N.Y., 12901, Tel: 518-561-3160; Mktg. Mgr: 
D.F. Clifton ............................................................ Pg. 1814 
Ala Huntsville. BJR Research. Box 4422 

205-881-3569 
Cal Glendale. J. L. McCoy Co .• 940 Alma SI. 

213-246-2134 
Conn Farmington. Keyco Assocs .• Box 357 

203-677-1771 
III Glenview. Nerc Elctrn .• 2108 Valley Lo 

. 312-729-5075 
Mass Needham. Keyco Assocs .• 10 Kearney 

ij,y-4411-2600 
Mich Farmington. Davis & Martensen Co .• 22725 

Orchard Lake Rd. 313-474-8300 
NJ Upper Montclair. D & R. 248 Lorraine 

• 201-744-8378 
NY Huntington. Andrews & Andrews. Inc .• 140 E.' Main 

SI. 516-692-8686 
Ohio Wickliffe. D. Steffen. 30212 Lakeland 

, 216-944-8080 
Ohio Dayton. D. Steffen. 1201 Hempstead 

, 513-293-3145 
Pa Phi/a,. H.A. Goodman. 401 W. MI. Airy 

215-247-7116 
Tex Richardson. Thornton/Leeper Elctrn .• 423 Melrose 

214-231-6891 
For: Can .• Montreal 378. Que .• Nat·l. Semiconductors. 

2150 Ward 514-744-5507 
NATIONAL SONICS. 43 Milbar Blvd .• Fanningdale. N.Y .• 

11735. Tel: 516-694-5110; Sis. Mgr: N.J. Poulis 
NAT'L-STANDARD CO.. Niles. Mich.. 49120. Tel: 

616-683-8100. TWX: 616-684-2397; V.P. Mktg: W.D. 
Peace 

NATIONAL-STANDARD CO .• Auto Arc Div .• 22000 Lunn 
Rd .• Strongsville. Ohio. '44136. Tel: 216-238-5111; Sis. 
Mgr: D.C. Martinez 

NATIONAL TEL-TRONICS CORP., 55 Northern Blvd., 
Great Neck, N.Y., 11021, Tel: 518-468-5100; Sis. Mgr: 
C.J. Siebert ........................................ _ .................. 1>g. 2650 
Cal Burbank. Shephard-Stern Co .• 4109 W. Burbank 

Blvd. ' 213-849-6671 
Cal San Mateo. L.H. Harriss Co .• 204 E. Hillsdale 

Blvd. 415-341-2909 
Cal Van Nuys. Shepard Comps. Co .• 16152 Covello 

SI. 213-787-4610 
Colo Boulder. Straube Assoc .• Box 1649 303-443-8600 
Conn Hamden. H. Mandell Co .• Box 5473 203-248-7441 
Fla Coca Bch .• T.G. Frazee. 4800 Ocean Bch. Blvd. 
Fla FI. Lauderdale. Sproch Sis. Inc .• 3520 W. Broward 

Blvd. 305-587-3792 
III Chicago. Rozner Sis. Co .• 4720 N. Central Ave. 

312-AV-3-0022 
Ind Ft. Wayne. McNabb-Brase & Assoes .• 424 W. 

Ludwig Rd. 219-484-8558 
Ind Indianapolis. 3951 N. Meridian 317-926-2439 
Ind Indianapolis. McNabb-Brase & Assoes .• 4002 

Meadows Dr. 317-545-8167 
Iowa FI. Dodge. H. Morrison. 236 Seventh' Ave. N. 
MassRevere. H. Mandell Co .• Box 24 617-284-5623 

See Page 957 for TRADE NAME DIRECTORY 

Mich SI. Joseph. McNabb & Assocs .• Inc .• 606 Main 51. 
616-983-7242 

Minn MinneapOlis. Heimann Co .• Inc .• 5603 Lyndale 
Ave .• S. 612-827-5457 

NJ Nutley. Falk-Baker Assocs .• 382 Franklin Ave. 
201-661-2430 

NY Massapequa. S.F. Elctrns .• 234 Normandy Rd. 
516-CL-2-9896 

NY Pompey. S.F. Foster Co .• Inc .• 2806 Hennaberry 
Rd. 315-677-3333 

NY Rochester. S.F. Foster Co .. Inc .• 386' Culver 
Pkwy. 716-288-9912 

NC Raleigh. A.B. Andrews Co .• Ste. 1401. Branch 
Bank & Trust Co. 919-833-5565 

Ohio Cincinnati. W.F. Needles. 5539 Stokeswood CI. 
513-922-2176 

Ohio Cleveland. J.O. Olsen Co .• 16201 Shaker Blvd. 
216-752-5444 

Ohio Dayton. C.V. Clark Co .• 1629 Shroyer Rd. 
513-298-9066 

Okla'Tulsa. Allied Comps .• Inc .• Box 4768 
, 918-939-2848 

Ore Salem. MK Widdekind Co .• Inc .• 3292 Sunnyview 
Ave. N.E. 503-363-6445 

Pa Philadelphia. R.J. Cooper. 2928 Sandyford Ave. 
215-MA-4-5486 

Pa Pittsburgh. E.A. Snefsky. 104 Elatan Dr. 
412-279-2550 

Tex Dallas. Allied Comps .• Inc .• Box, 38009 
214-348-6660 

Tex Houston. Allied Comps .. Inc .. 6400 Westpark Dr. 
713-782-5406 

WashSeattle. M.K. Widdekind Co .• 815 W. Ewing SI. 
206-284-8020 

EXP: Fla. No. Miami Beach. Manrep Corp .• 1925 N.E. 
150th SI. 309-949-3457 

EXP: N.Y .• New York. Empire Exporters. Inc .• 123 
Grand SI. 

For: Can .• Hamilton. Onl.. Cartwright AgenCies. 153 
Main SI. W. ' 416-528~0294 

For: Can .• Montreal. Que .• Mcintyre Agencies. 3600 
Barclay Ave. 514-731-9618 

NATIONAL TIME & SIGNAL. 21803 Wyoming Ave .• Oak 
Pk .• Mich .• 48237. Tel: 313-J0-4-6281; Sis. Mgr: J. 
Guay 

NAT'L. UNION ELEC. CORP .• Elctrns. Div .• Bloomington. 
III .• 51701. T:I: ZO!!-92B-2367. T"-'X: 510-35~·~170: 
Sis. Mgr: B. Hart ' 

NATIONAL VACUUM PLATERS. INC .• 2641 E. Hagert SI.. 
Philadelphia. Pa .• 19125. Tel: 215-GA-5-0166; Pres: 
S.H. Salop 

NAT·L. WATER LIFT CO .• Div. Pneumo Dynamies. 2220 
Palmer Ave.. Kalamazoo. Mich.. 49001. Tel: 
616-345-8641. TWX: 616-381-2944; Mktg. Mgr: J. 
Jarboe 

NAT'L WIRE & CABLE, Dept. EEM, Service Div., 136 
San Fernando Rd., Los' Angeles, Cal., 90031, Tel: 
213-225-5611, TWX: 910-321-4155; Sis. Mgr: J.B. Miller 

Pgs. 3036-3045 
Ariz Phoenix. K. Jahn Co .• Box 15621 602-956-9060 
Cal La Jolla. J.J. Colbert. 2501 Via Viesta 

714-454-1500 
Cal San Mateo. National Wire & Cable Corp .• Box 226 

415-344-3066 
Conn Wethersfield. Compak Corp .• Box 37 

. 203-563-4784 . 
Fla Orlando. J.w. Barrett ASSDes .• Box 14205 

, 305-277-2857 
Fla Orlando. J.W. Barrett. 1616 N. Orange 

305-850-0165 
III Elmhurst. Scott Assoes .• 663 Fairview 

312-279-5681 
Kans Kansas City. Production Automation. Box 11584 

816-763-2132 
Md Glen Burnie. F. Lott Co .• Box 534 301-744-4611 
Mass Needham. Com/Pak. 77 Wexford SI. 

617~444-1259 
Minn Mpls .• Tech. Assocs .• 6121 Excelsior 

612-929-6721 
NJ Pine Brook. J.w. Richardt Co .• Box 357 

201-227-0600 
NY Ontario Ctr .• Gehrs & Kehoe Assocs .• 344 Rte. 

104 315-524-8045 
NC Behtania. Candor Co .• Inc. 919-924-1480 
Ohio Cincinnati. Luebbe Sis. Co .• 2649 Erie Ave. 

513-871-4211 
Pa Wynnewood. H.J. Fairbanks Co .• Box 124' 

215-MI-2-5816 
Tex FI. Worth. J. Gibbs Assocs .• Box 16040 

817-AX-2-1065 
WashSeattle. Bergford. 56 Calif. Ave. 206-937-6664 
For: Can .• Toronto. Onl.. Devitronex. 2 Tycos 

781-5401 

(NES) NATIONWIDE ELCTRN. SYS •• 7N662 Rte. 53, 
Itasca, III., 60143, Tel: 312-773-0370, TWX: 
910-651-4713; Sis. Mgr: R. White ........................ Pg. 365 

--- Advertisement ---

NES has a broad range of products 
which 'include such things as: digital 
clocks, accumulators. code translators. 
data acquisition systems. process con
trol computers, system interface ele
ments, electronic time clocks and 
various systems components. 

Besides this large selection of stand
ard products, NES is still interested 
and builds custom-fitted systems and 
equipment in any quantities, single to 
magnitudinous. This is economically 
feasible because of the modular and 
versatile construction designs and 
practices utilized by NES. 

NATVAR CORP .• Box 67. Rahway. N.J .• 07065. Tel: 
201-388-8800. TWX: 710-996-5860; Sis. Mgr: R.A. 
Reilly . 

NAUGLER ENGRG .• INC .• Off Dunham Rd .• Beverly. 
Mass .• 01915. Tel: 617-922-5634; Sis. Mgr: C.A. 
Osborn 

NAYBOR. E.V. LABS .• INC .• 26 Manorhaven Blvd .• Port 
Washington. N.Y .• 11050. Tel: 516-PO-7-4300; Sis. 
Mgr: E.V. Naybor 

NAZ·DAR INT·L.. 1087 N. North Branch 51.. Chicago. III.. 
60622. Tel: 312-943:8338; Sis. Mgr: S.J. Nickels 

NCI. INC .• Capacitor Div .• 5900 Australian Ave .• W. Palm 
Beach. Fla.. 33407. Tel: 305-842-3201. TWX: 
510-952-7618; Sis. Mgr: J.R. Behrens 

NEBEL. R.E. LAB .• 31 Whitehall Blvd .• Garden City. N.Y .• 
11530. Tel: 516-741-6603; Sis. Mgr: R.E. Nebel 

NEC AMERICA INC., See Nippon Elec.lNEC America 

NEFF INSTR. CORP., 1088 E. Hamilton Rd., Duarte, 
Calif., 91010, Tel: 213-357-2281, TWX: 910-585-1833; Sis. 
Mgr: J.H. Hueckel ................................................ Pg. 1291 
Ala Hunfsville. BCS Assocs .• Box 1273 205-881-6220 
Ariz Phoenix. Barnhill Three. 537 E. Osborn Rd. 

. 602-263-1250 
Cal Glendale. Instr. Specialists. 1109 5. Central Ave. 

213-245-9404 
Cal San Diego. Instr. Specialists. 1901 State SI. 

714-232-2017 
Cal Santa Clara. Instr. Specialists. 2359 De La Cruz 

Blvd. 408-244-1505 
Colo Denver. Barnhill One. 1170 S. Sheridan Blvd. 

303-934-5505 
Conn Brookfield Ctr.. Webb Assocs .• Junction Rd. 

203-775-0055 
Fla Orlando. BCS Assoes .• Box 6578 305-843-1510 
III Chicago. Carter Elctrns .• 4919 W. 63rd SI. 

312-585-5485 
Ind Indianapolis. Carter Elctrns .• 6333 Hollister Dr. 

317-293-0696 
Kans Overland Pk .• Tech. Reps .• 9009 W. 95th 51. 

913-381-5852 
MassBedford. Webb Assocs .• 5 Shawsheen Ave. 

. 617-275-8310 
Mich Detroit. Electro Sis. Assoes .. 11211 Morang Dr. 

313-526-8800 
Minn Minneapolis. Carter Elctrns .• 1025B Evergreen La. 

612-544-9393 
Mo Hazelwood. Tech. Reps .• 8618 Latty Ave. 

314-524-6900 
NJ Union. SSM Assocs .• 1519A StUyvesant Ave. 

201-687-8737 
NM Albuquerque. Barnhill Three. 1410 D Wyoming 

N.E. 505-299-7658 
NY Pleasantville. SBM Assocs .• 28 Hobby SI. 

914-769-1811 
NY Rochester. SBM Assocs .• 4515 Culver Rd. 

716-266-1400 
NC Greensboro. BCS AssDes .• Box 6426 

- 919-273-1918 
Ohio Cleveland. Electro Sis. Assoes .. 851 E. 222nd SI. 

216-261-5440 
Ohio Dayton. Electro Sis. Assocs .• Overlook Br .• Box 

3122 513-426-5551 
Pa Jenkintown. PDC Corp .. Benson·East 

215-887-9610 
Pa Pittsburgh. Electro Sis. Assoes .• 201 Penn Ctr. 

Blvd. 412-371-9449 
Tex' Houston. Barnhill Two. 3810 Westheimer 

713-621-0040 
Tex Richardson. Barnhill Two. 312 N. Central Expwy. 

214-231-2573 
Wisc Milwaukee. Carter Elctms .• 6400 W. Capitol Dr. 

414-464-5555 
For: Can .• New Westminster. B.C .• A. Crawford 

I Assocs .• 721 Aldford Ave. 604-524-1161 
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For: Can., Malton, Onl., A. Crawford Assocs., 6427 
Northam Dr. 416-678-1500 

For: Ca~., Ottawa, Onl., A. Crawford Assocs., 376 
Churchill Ave. 613-725-3354 

For: Can., Longueuil, Que., A. Crawford Assocs., 157 
SI. Charles SI. W. '514-670-1212 

NEILL ENGRG. CO .. 134 Western Ave" Akron, Ohio, 
443313, Tel: 216-867-5458; Sis, Mgr: G. Neill 

NELSON·HERSHFIELD ELCTRNS" 1848 W. Campbell 
Ave" Phoenix, Ariz., 85015, Tel:. 602-264-1348; Sis. 
Mgr: R, Milne 

NELSON ROSS ELCTRNS" 5 Delaware, Lake Success, 
N,Y., 11040, Tel: 516-3211-1100, TWX: 510-223-0414; Sis. 
Mgr: E. Feldman ' ..................... ~ ...................... Pgs: 536,537 
Ala Huntsville, J. L. Highsmith, 3322S: Memorial 

205:881-3294 
Alas 'Anchorage; Arva, Inc., Box 759 907-272-5231 
Ariz Phoenix. T, L. Snitzer Co., 15 N. 40th PI. 

602-273-1673 
Cal Cupertino, T, Snitzer, 10320 Saratoga·Sunnyvale 

. 408-257-8333 
Cal Los Angeles, T. Snitzer, 9005 Exposition 

213-836-6170 
Colo Denver, Bennewitz, 2801 E. Colfax 303-399-1132 
Conn Hartford, Instr. Assocs., 234 Murphy 

203-525~9367 
Fla Orlando, J: Highsmith, 2543 Industrial 

. 305-293~5202 
III Chicago, L. Green, 5218 W. Diversey 

" 312-286-6824 
Ind 'Indianapolis, L. Green, 1111 E. 54th 317:253-2087 
Iowa Cedar Rapids, Engrg. Svcs" 1 026 3rd Ave., S.E. 

, 319-366-1591 
Kans Prairie Vlg .. Engrg. Svcs., 7924 A State. Line 

. 913~649-4000 
Md Belhesda, S & S Assocs., 7720 Wisconsin 

301-654.-1434 
MassBedford,lnstr. Assocs., 175 Middlesex 

617-275-0700 
Mich Delroit, H. Teplitz, 26847 Grand River 

313-537-9058 
Minn Mpis., L. Green, 6225 UniverSity, N.E. '; 

612-781-1611 
Mo 51. I.ouis, Engrg. Svcs., 6717 Vernon 

314-726-2233 
NY Great Neck, Meas. Tech., 295 Northern 

516-482-3500 
NM Albuquerque, Bennewitz Assocs., 9720 Candelarie 

N.E. . 505-298-6775 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrook 

216-371-2044 
NC Charlotte, J. Highsmith, 3733 Monroe 

. 704-333-7743 
Okla Tulsa, Data Engrg., 4580 E. 50th' SI. 

918-622-3753 
Ore Portland, Arva, Inc., 2035 SW. 58th SI. 

503-292-8762 
Pa E. King of Prussia, S & S, Boro Line 

215-265-3450 
Tex Richardson, Data Engrg., 777 S. Central 

, 214-231-4846 
WashSeattle, Arva, Inc .. 1320 Prospect SI. 

206-622-0177 
NELSON STUD WELDING CO., United·Carr Div. TRW Inc., 

E. 28th & Toledo Ave., Lorain, Ohio, 44055, Tel: 
216-245-6931; Sis. Mgr: R.E. Igoa 

NEPTUNE ELCTRNS. CO., 30 West 15th SI., New York, 
N.Y., 10011, Tel: 212-CH-3-8130; Partner: I.M. Affias 

NES, INC., See Nationwide Elctrn. Sys. 

NESHAMINY TRANSFORMER, Div. Neshamlny Elctm., 
Edlson·Furlong Rd., Furlong, Pa., 18925, Tel: 
215-794-7411; Sis. Mgr: P.F. Klein .................... Pg. 2965 
Cal Altadena, D. Wagner Assoc., Box 485 

213-MU-1-4060 
III Downers Gr., Richmar Elctrn., 915 Burlington 

. . 312-968-0118 
NH Nashua, Bell Controls, 139 Peele Rd. , . 

603-888-2021 
NJ' Haddonfield, Thomas, 138 Haddon 609-UL-4-300 
NY Rockville Centre, Magneco Inds .• Box 187 

516-764-4000 
NY Syracuse,'W. Zimmerman, 112 DeWitt 

315-GR-4-4889 
Tex Houston, Tex. Special Elctrn., 7024 Mapleridge 

713-666-5871 
NESOR ALLOY CORP., 666 Passaic Ave., W. Caldwell, 

N.J., 07006, Tel: 201-228-0400; Sis. Mgr: M. Feldman 
NESTER/FAUST MFG: CORP., 2401 Ogletown Rd., 

Newark, Dela., 19711, Tel: 302-737-6330; Sis. Mgr: J.F. 
Hofmann 

NETWORK INDS., INC., Box 397, Bayonne, N.J., 07002, 
Tel: 201-437-3929; Sis. Mgr: AA Mercer 

NETWORKSELCTRN. CORP., 9750 De Soto,Chatsworth, 
Calif., 91311, Tel: 213-341-0440; Sis. Mgr: B.R. 
Maxwell 

NEUMADE PRODS. CORP., 720 White Plains Rd., 
S~rsda!e,NY.,10583, Tel: 914-725-4900;Sls.Mgr: R. 
NeuJones 

NEUTRONIC CORP., Box 1125, Bridgeton, MO.,.63044,Tel: 
314-278-4446; Sis. Mgr: A.G. Tumminello 

NEW ENGLAND ELEC. WIRE, 367 Main SI., Lisbon, N.H., 
035E1S, Tel: 603-838-6629; Sis. Mgr: C. McKenzie 

NEW ENGLAND INSTR:; 14 Kendall La., Natick, Mass., 
01760; Tel: 617-873-9711;TWX: 710-346-0398; Sis, Mgr: 
p, Burns ................... ; .................................. Pgs. 2920,2921 
Ala Huntsville, Young & Lawrence, 2907 Governer 

. 205;539-6575 
Ariz' Scottsdale, Compar ROCky MI., 84th W. First 

602-947-4336 
Cal· Palo Alto, O'Donnell, 1955B EI Camino Real 

415-327-9260 
Cal Torrance, O'Donnell, 18053 Crenshaw 

213-323-9243 
Colo Denver, Compar Rocky MI., 4600 E. Asbury 

303-757-7621 
Conn Wallingford, Underwood Sis., 50 S. Main 

203-269-4845 
Fla Orlando, G. Bohman, 6990 Lake Ellenor 

305-855-0274 
Fla Winter,Pk., Young & Lawrence, 601 N. New York 

.,' 305-647-6929 
Ind FI. Wayne, Tri·State, 3220 Broadway '. 

. , 219-456-3567 
Ind Hobart, J. PopP Sis. Co., 1133 Lincoln SI. 

. 219-942-1962 
Kans Overland Pk., Penzner·Mankus, Box 6264 ' 

913-381-0004 
. Md Lutherville, Daniel & Co., Box 124 301-VA-5-3330 
MassWakefield, Unllerwood SiS., 591 North Ave. 

. 617-245-3850 
Mich Farmington, W. Hummon, Box 501 ' 313-474-0661 
Minn Mpls., R. Marshall, 6106 Excelsior 612-929-0457 
Mo Hazelwood, Penzner·Mankus, 400 'Brookes 

314-731-4334 
. NJ Riverdale, Adamo SiS., Box 29 201-839-4463 

NM Albuquerque, Compar Rocky MI., 2129 San 
Mateo NE 505'265-1020 

NY Ithaca,B. Dean, Inc., 714 W. Clinton SI. 
607-272-2187 

NC Bethania, Candor Co., Inc. 919-924-1480 
Ohio CinCinnati, Tri·State Mktg., 1717 Section 

513'631-5060 
Ohio Cleveland,Tn·State Mktg., 25000 Euclid 

216-731-9207 
Pa' GlenSide, Daniel & Co., Box 3 215-TU-7-0550 
Tenn Bnstol, Candor Co., Box 3204 703-669-7632 
Tex Dallas, Evans &. McDowell, Box 35093 

214-FL-l-1839 
Utah Salt Lake City, Compar Rocky MI., Box 15006 

, . ." ,. 801-364-1163 
WashSeattle, Associated Ind., 3711 S. Hudson 

. . . 206.723.5690 
NEW HAVEN WIRE & CABLE, INC., Box 266, New Haven, 

Ind., 46774, Tel: 219-749-1102; Sis. Mgr: W.F. 
Hackensmith, Sr. 

NEW HERMES ENGRAVING MACH. CORP., 20 Cooper 
Sq., New York,N.Y., 10003, Tel: 212-777-3080; Sis. 

. Mgr: H. Susskind 
NEW LONDON INSTR. CO., INC., Box 189,-New London, 

Conn., 06320, Tel: 203-443-8451; Sis. Mgr: I.A. Cohn 

N.EW PROD. ENGRG., Sub. Wabash Magrietlcs, First & 
Webster St&', Wabash,lnd." 46992, Tel: 219,563-219.1, 

·TWX:.810-290-2722; Sis. Mgr: R.W. Bowers 
, , , Pgs.1792,1793 

Cal Huntington Bch., Camps., 17875 Beach 
. . . . 714-847-8584 

,Cal Palo Alto, Comps., 1020 Corp. Way 415-961-9064 
Colo Denyer, Walter Engrg., 880 Bonnie Brae . 

303-777-5585 
III Des Plaines, Coombs Assocs., 1001 E: Touhy '. 

, 312-298-4830 
Ind Wabash,New Prod. Engrg., 1st & Webster 

219-563-2191 
Md Gaithersburg, Wright Co. , 19003 Coltfield 

202-296-0979 
MassMiiton, P.T. McCa'rthy, 69 Gulliver 51. 

617-696-3154 
Mich Detroit, A, Blumenberg; 20250 Briarcliff 

. . 313-341-4737 
NJ Clark, Dolan Assocs., 195 Dorsel Dr. 

201-382-2797 
NY. Syracuse, Carlen Reps., 3650 James SI. 

315-437-2921 
Ohio Dayton, Neal Bear Corp., 1563 E. Dorothy 

513-299-3566 
Ohio W. Richfield, Neal Bear, 3435 Streetsboro 

216-659-3331 
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Ore Portland, R. Legg Co., 4475 SW. Scholls Ferry 
Rd. 503-292-8824 

Pa Narberth, White/Keystone. 100 N. Essex 
. 215-MO-4-6505 

Tex FI. Worth, W.·Fralia, 6100 Camp Bowie 
817-738-2002 

Wisc Brookiield, R. Jenzake, 945 Apple Tree 
414-251-4804 

EXP: N;J., Matawan, MJK Int'!., '225 Matawan 
201-583-9527 

NEW·TRONICS CORP., 15800 Commerce Pk. Dr., 
-Brookpark, Ohio, 44142, Tel: 216-267-3150; Sis. Mgr: 
'W.C. McNeil" 

NEW YORK SOLDER CO.,684 East 133rd SI., Bronx, 
N.Y~ 10454, Tel: 212-CY-2-3740 

N.Y. TESTING LABS., INC., 81 Urban Ave.,'Westbury, N.Y., 
11590, Tel: 516-Ep-4-7770;Sls. Eng:J.'Gaspari 

NEWBURY INDS., INC., 10975 Kinsman Rd., Newbury, 
Ohio, 44065, Tel: 216-564-2285; Sis. Mgr: P. Sorensen 

NEWCOMB AUDIO PRODS. CO., 12881 Bradley Ave .• 
',Sylmar, Calif., 91342, Tel: 213-369-1921; Sis. Mgr: R. 
Newcomb 

NEWMAN, M.M. CORP., 7 Hawkes SI., Marblehead, 
Mass., 01945, Tel: 617-631-71 00; Pres: M.M. Newman 

NEWPORT LABS., INC., 630 E. Young SI., Santa Ana, Cal., 
92705, Tel: 714-540-4914" T.WX: 910-595-1787; Sis. 
Mgr: L.H .. Becker ' 

NEY, J.M. CO., Maplewood Ave., Bloomfield, Conn., 
06002, Tel: 203-242-2281; Dir. of Mktg: D.V. Landmann 

NH RESEARCH,INC., 1510 S. Lyon SI., Santa Ana"Calif.,' 
92705, Tel: 714-835-1616;' Sis. Mgr: F. Schlines 

NIELSEN HARDWARE CORP., 770 Wethersfield Ave .. 
Hartford, Conn., 06101, Tel: 203-522-8145, TWX: 

:710-425-2970; Sis. Mgr: G.E. Swanson 
NILSEN MFG. CO., 920 Hwy. 27, Haines City, Fla., 33844, 

Tel: 813-422-1197; Sis. Mgr: M. Zamzow 
NiPPERT Cd., 825 Pittsburgh Dr., Delaware, Ohio, 43015, 

, Tel: 614-363-1981; V.P:'J.E.Nippert 

NIPPON ELECTRIC/NEC AMERICA, 200 Park Ave., N;V., 
N.Y., 10017,. Tel: 212-661-3420, TWX: 710-581-3376; 
Pres: S. Abe .......................................................... Pg. 1487 
Cal Los Angeles, Nippon Elec. Co., Ltd .. 9841 Airport 

Blvd. 213-776'5923 
III Chicago, Nippon Elec. N.Y., Inc., 500 N. Michigan 

Ave. 312-828-9494 
NY New York, Nippon Elec. N.Y., Inc., 200 Park Ave. 

212-661-3420 
NITINE, INC., Div. of Shulton Inc .. Rte. 46, Clifton, N.J., 

07015, Tel: 201-779-4800; Sis. Mgr: JW. Beckley 

NJE CORP., ·Sub. of Condec Corp., 20 Borlght Ave., 
Kenilworth, N.J., 07033, Tel: 201-272-6000, TWX: 
710.996-5967; .Sls. Mgr: ,J.R. Hoeftler ...... Pgs •. 818-825 
Ala Huntsville, Col·lns. Co., Box 4246 205-881-1835 
Ariz Phoenix, Moxon Elctrns., 15 N. 40th PI. 

'602.273.7363, 
Cai Los Angeles, MoxonElctrns,., ,2311 Ponli.us Ave. 

213-272-9311 
Cal San Diego, Moxon ,Elctrns., 2054 GarnElt SI. 

. , . 714-274-6525 
car Sunnyvale, Moxon Elctrns ... 1259 Birchwood Dr. 
. .' .,' 408-734-4352 
Coio Litileton, Sci. Devices·SW, 4943 E. Geddes CI. 

. , '303-758-1888 
CoiuiHamden, Instr. Conslts., 2381 Whitney Ave. 

. , ' 203;248-4174 
Fla :Orlando, Col·lns:Co., Inc.; Box 13189' 

. 305-423-7615 
III' "Chicago, Carter Elctrns., Inc., 4919 ·W. 63rd SI. 

, _. 312-585-5485 
Ind Indianapolis. Carter Elctrns., Inc., 6333 Hollis Dr. 

. . ' , 317-293-0696 
Kans Overland Pk., Tech. Reps., Ihc., 9009 W. 95th SI. 

. 913-381-5852 ' 
Md Hockville, Mesa, Inc.,'12601 Twinbroo~,Pkwy. 

. . .. 301-881-8430 
MassWaban, Instr. Conslts.; 81 Wyman SI. 

617-969-9881 
Mich Grand Rapids, Sheridan Assocs., Box 6312 

616-949-8110 
Mich Lathrup Village, Sheridan Assoc., Box 128 . 

313-353-3333 
Minn Minneapolis, Carter Elctrns., 1025B Evergre.en La. 

. :, 612-544-9393 
Mo, Hazelwood"Tech.'Reps.; 8618 Lally Ave., 

. 314-524-690p 
J'IJ Fort Lee, Tech. Mktg. Assoc., 4 Horizon Rd. 

.' .. , 201-224-6911 
NJ MerchantVille, Megargel/Himmelstein, 6705 Park 

Ave. ..' .609-662-3081 
NM Albuquerque, Sci. Devices·SW, 4300 Silver S.E. 

505-268-6729 
NY Depew,Labtronics, Inc., 58oo-Transit" Rd. 

. 716-685-4111 
NY Jonesville, Uibtronics, Inc.,.3 Eastwood La. 

. . 518-372-6649 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY NJE· NOV 
NY Syracuse, Labtronics, Inc., 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Col-Ins-Co., Inc., Box 5597 

919-765-3650 
Ohio Cincinnati, Sheridan Assocs., Box 37826 . 

513·761-5432 
Ohio Dayton, Sheridan Assocs., Inc., Box 423 

. ' 513-277-8911 
Tex Houston, Sci. Devices, 3827 Richmond Ave. 

713-667-8755 
Tex Richardson, Scientific Devices, Inc., 312 N. 

Central Expwy. 214-231-8106 
Wisc Milwaukee, Carter Elctrns., Inc., 6400 W. Capitol 

Dr. 414-464-5555 

NL INDS., See National Lead Co. 

NOBEX DIV., Griffith Plastics Corp., 1027 California Dr.," 
Box 4365, Burlingame, Cal., 94010, Tel: 415-344-7691, 
TWX: 910-374-2840 .................................. Pgs. 1466-1471 
Ala Montgomery, F. Wamble Sis., 3745 Marie Cook 

Dr. 205-542-5889 
Alas Anchorage, Hoffer Entprs., 129 Fifth Ave. 
Ariz Scottsdale, Leddy Assocs., Box 172 

602-947-4379 
Cal Burlingame, J. Logan & Assocs., 844 Stanton Rd. 

415-697-61 00 
Cal Inglewood, V & L Assocs., 3412 W. Century Blvd. 

213-671-7688 
Colo Littleton, Leddy Assocs., 7386 5, Platte Canyon 

Dr. ' 303-794-3918 
Ind Ft. Wayne, McDonald Sis. Co., Box 2848 

219-745-9214 
La Metairie, McKinney Sis, Co., 2012 Condon Ave. 

504-887-1723 
Md Baltimore, M/E Assocs., 320 Hillen Rd. 

, 301-825-1130 
MassN. Scituate, W.A. Hendrickson Co., 766 Country 

Way 617-545-0652 
Minn Minneapolis, Wenco SiS., .7728 Morgan Ave., S. 

612-866-3639 
NJ Cherry Hill, M/E Assocs., 314 Columbia Blvd. 

609-667-6110 
Okla Tulsa, McKinney Sis. Co., 1246 E. 28th St. 

918-742-6791 ' 
Tex Dallas, McKinney Sis. Co., 1303 Chemical St. 

214-631-9450 
WashSeattle, Reeve Mktg. Assocs., 4000 Aurora Ave. 

~!. 206-632-4290 
NOBLE ELCTRNS., INC., 5025 Seventh St., Carpinteria, 

Calif., 93013, Tel: 805-684-2410 
NOBLE & WESTBROOK, Div. Bristol Brass Corp., 20 

Westbrook St., E. Hartford, Conn., ,06108, Tel: 
203-289-2717; Gen'l. Sis. Mgr: N.P. Lord 

NOEL MFG. CO. INC., 1415 Blondell Ave., Bronx, N.Y., 
10461, Tel: 212-597-8900 NL Tuchy 

NOLD, WALTER, CO., 24 Birch RG.: N'atick, Mass., 01760, 
Tel: 617-653-1635; Sis. Mgr: W. Nold 

NON-LINEAR SYS., INC., Box N, Del Mar, Cal., 92014, Tel: 
714-755-1134, TWX: 910-322-1132; Sis. Mgr: R.F. 
Shull 

NOPCO CHEM. DIV., Diamond Shamrock Chern. Co., 350 
Mt. Kemble Ave., Morristown, NJ, 07960, Tel: 
201-267-1000, TWX: 710-986-7430; VP Mktg: C.E. 
Henry 

NORCROSS CORP., 255 Newtonville Ave., Newton, 
Mass., 02158, Tel: 617-969-7020; Sis. Mgr: R.A. 
Norcross 

NORELCOM INDS., INC., 200 Allen Blvd., Farmingdale, 
N.Y., 11735, Tel: 516-249-7245; V.P. & Sis. Mgr: R. 
Thaw ' 

NORDEN DIV., United Aircraft Corp., Helen St., 
Norwalk, Conn., 06851; Tel:' 203-838-4471, TWX: 
710-468-0788; Sis. Mgr. Encoders: J.J. Cronan 

Pg.370 
Conn Thomaston, Nelson & Schoonmaker, Box 179 

203-283-5959 
Fla Orlando, F. Fausett & Co., 711 N. Magnolia Ave. 

305-424-0701 
Ga Smyrna, F. Fausett & Co., Box 278 404-436-5169 
III Des Plaines, Martec Assocs., 1616 Linden St. 

312-296-3331 
Ind Ft. Wayne, D. C. Flanagan, 2512 East Dr. 

219-748-1594 
I(ans Overland PI<., Palatine Eng. Sis .. 7520 W. 63rd St. 

913-262-5643 
MassArlington, Nelson & Schoonmaker, Box 189 

617-643-5454 
Mich Southfield, Sterling·Lowell Co., 21251 Civic Ctr. 

Dr. 313-354-6130 
Minn Minneapolis, M. Franklin Co., 7710 Computer Ave. 

612-920-8014 
Mo St. Louis, Palatine Eng. SiS., 86~2 St. Charles 

Rock Rd. 314-426-7055 
NJ Phillipsburg, Tronix Inc., Box 349 201-859-3944' 
NY New York, Haber-Ramp, 2315 Broadviay 

212-799-4040 

See Page 957 for TRADE NAME DIRECTORY 

NY Skaneateles, Nelson & Schoonmaker, Box 34 
315-685-5058 

SC Greenwood, F. Fausett & Co. 803-451-7847 
Va Henry, F. Fausett & Co., Gen. Del. 703-365-5221 
WashSeattle, J. B. Jolly, 10119 51st St., S.w. 

206-938-4166 
EXP: Conn, E. Hartford, United Aircraft IntI., 400 E. 

Main St. 203-565-3394 
For: Can., Longeuil, U.A.C., Ltd., Box 10 514-677-9411 

NORGUS SILK SCREEN CO., INC., 58 Sylvan Ave., Dept 
E., Clifton, N.J., 07011, Tel: 201-471-9600; Sis. Mgr: E. 
Farrell 

NORMAN INDS., 814 Dlversey Pkwy., Chicago, III., 
60614, Tel: 312-348-6888 ...................................... Pg.532 
NORPLEX DIV. UOP, Norplex Dr., laCrosse, Wisc., 54601, 

Tel: 608-784-6070, TWX: 910-287-2574; Sis. Mgr: C.J. 
Williams 

NORTEC ELCTRNS. CORP., 3697 Tahoe Way, Santa 
Clara, Cal., 95051, Tel: 408-732-2204; Sis. Mgr: M.H. 
Phelps 

NORTH AMERICAN ELEC. LAMP CO., 1520 North 13 St., 
St. Louis, Mo., 63106, Tel: 314-CE-I-2585; Sis. Mgr: L. 
Lander 

NORTH AMERICAN ROCKWELL CORP., Air Maze Div., 
25000 Miles Rd., Cleveland, Ohio, 44128, Tel: 
216-292-6800, TWX: 810·422-2215; Sis. Mgr: G.O. 
Krueger 

NORTH ATLANTIC INDS., 200 Terminal Dr., Plainview, 
N.Y., 11803, Tel: 516-0V-I-8600, TWX: 510-221-1879; 
V.P. Mktg: F.G. Roberts .............. Pgs. 368,369,530,531 
SERVICE CENTERS 

Cal North Hills, Elect. Standards Repair Svc., 13418 
Wyandott St. 213-765-4224 

Fla Orlando, BCS Assocs., 940 N. Fern Creek Ave. 
305-843-1510 

Ala Huntsville, BCS Assocs., Box 1273' 205-881-6220 
Ariz Phoenix, Meas. Conslts., 4510 N. 27 Ave. 

602-264-1279 
Cal Long Beach, Product Data, 3760 Orange 

213-595-1777 
Cal San Diego, Product Data, 8799 Balboa 

, 714-279-2342 
Colo Arvada, Meas. Conslts., 8660 Ralston Rd. 

303-423-0010 
Conn Glastonbury, Instr. Reps., Box 165 203-633-0777 
Fla Orrando, BCS Assocs., Box 6578 305-843-1510 
III Chicago, P. Lind, 5483 Northwest Hwy. 

312-774-1246 
Ind Indianapolis, P. Lind, 3969 Meadows 

317-547-9178 
Kans Overland Pk., Tech. Reps., 9009 W. 95 St. 

913-381-5852 
Md Baltimore, Dyna Rep. Co. 301-539-5148 
MassArlington, Instr. Reps., 1046 Massachusetts 

617-646-1034 
Minn Circle Pines, P. Lind, 10104 Sunset BI. 

612-786-5770 
Mo Hazelwood, Tech. Reps., 8618 Latty Ave. 

314-524-6900 
NM Albuquerque, Meas. Conslts., Box 6081 

, 505-344-3575 
. NY Depew, Labtronics, 5800 Transit 716-685-4111 

NY Endicott, Labtronics, Inc. 607-748-0509 
NY Schenectady, Labtronics, Inc. 518-372-6649 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Greensboro, BCS Assocs., Box 6426 ' 

, '919-273-191'8 
Pa Fairview Vlg., Acroinlltix, 3118 Germantown 

215-279-0377 
Tex Houston, Scien. SiS., 6400 Westpark 

713-781-2711 
Tex Richardson, Sci. Sis., 777 S. Central Expwy. 

, 214-231-6542 
Va Springfield, Dyna Rep., 5265 Port Royal , 

, 703-321-8630 
WashBelievue, Sci. Devices N.w., 854-106th Ave., N.E. 

, 206'454-0900 
Wisc Milwaukee, P. Lind Elctrns. Co. ENterprise 1611 
EXP: N.Y., Plainview, North AtlantiC, 200 Terminal 

516-681-8600 

NORTH ELEC. CO., Electronetlcs Dlv., 553 S. Market 
St., Galion, Ohio, 44833, Tel: 419-468-8279, TWX: 
419-464-4860; Mktg. Dlr: N.J. Mccarty 

Pgs. 826,827,2651 
Ala Huntsville, Winfield Southeast, 512 lanier 

205-536-0857 
Cal San Fran., Artwel Elec., 1485 Bayshore 

415-467-1880 
Colo Denver, Franklin SiS., 1924 5: Navajo 

303-922-3623 
Fla No. Miami, Winfield Elctrn., 1875 N.E. 149th 

305-945-6544 
Ga Atlanta, Winfield Southeast Co .. 2991-D N. Druid 

Hills Rd., N.E. 404-636-3023 

HawaHonolulu, Aloha Assoc., 225 Liliuokalani 
808-922-3819 

III Mt. Prospect, Laver & Stearns, 1030 E. NW Hwy. 
312-259-6300 

Ind Indpls., M. Cunningham, 720 E. 65th 
219-485-3612 

Mass LeXington, R. Purinton, Inc., 28 Park St. 
617-475-7055 

Minn Mpls., R. J. Siedare, 4724, 42nd 612-533-2294 
Neb Lincoln, Mktg. Assocs., 1200 N. 79th 

402-434-5244 
NJ Fair Lawn, Bixon Assoc., Box 305 201-797-5356 
NY Webster, E.A. Kershaw, 216 Shorewood 

, 716-671-6365 
NY Smithtown, J. McCarron Co., 82 River Hgts. Dr. 

516-724-3809 
NC Raleigh, Winfield Southeast Co., 4909 ·Carteret 

Dr. 919-787-2841 
Ohio Wickliffe, D. Steffen, 30212 Lakeland 

216-944-8080 
Ohio Dayton, D. Steffen & Assoc.; 1201 Hemp. 

513-293-3146 
Pa King 'of Prussia, Rivco, Box 338 215-265-5211 
Tex Dallas, Jacobson Co., Box 9702. 214-363-7584 
Va Oakton, Prod. Mgt. Co., 11405 Vale Spring 

301-948-0493 

NORTH HILLS ELCTRNS., INC." Alexander Pl., Glen 
Cove, N.Y., 11542, Tel: 516-671-5700; SIs. Mgr: V. Macri 

Pgs. 817,1339,2967 
NORTHEAST ELCTRNS. CORP., Box 649, Concord, N.H., 

03301, Tel: 603-224-7466, TWX: 710-361-1886; Sis. 
Mgr: H.E. Corey, Jr. 

NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St., 
Acton, Mass., 01720, Tel: 617-263-2711 

NORTHERN ENGRG. LABS., 357 Beloit St., Burlington, 
Wlsc., 53105, Tel: 414-763-3591; Sis. Mgr: J.D. 
Holmbeck .............................................................. Pg. 1419 
Cal Burbank, Tech-Source, 2104 W. Magnolia 

213-849-6863 
Fla Clearwater, W. B. Wimberly, 532 S. Ft.'Harrlson 

813-446-7072 
III Chicago, E. Schmeichel, 5968 W. Chicago 

312-378-2070 
MassNeedham, Hatch Assocs., 1233D Highland 

617-444-3310 
NJ Bergenfield, H. Gray, 20 Foster St. 201-384-3643 
Ohio Wickliffe, W. J. Brauer, Box 305 216-943-0601 

NORTHERN PRECISlul" LABS., Ii"C., 202 i'ai(iiellJ Rd., 
Fairfield, N.J., 07006, Tel: 201-227-4800, TWX: 
710-734-4301; Sis. Mgr: T. Monaco 

NORTHERN SCI., INC., SUb. TRACOR, Inc., 2551, W. 
Beltline, Middleton, Wisc., 53562, Tel: 608-836-6511, 
TWX: 910-280-2521; Sis. Mgr: W.J. Buffo 

NORTHFIELD PRECISION INSTR. CORP., 4400 Austin 
Blvd., Island Pk., N.Y., 11558, Ter: 516-431-1112; SIs. 
Mgr: M. Farber ...................................................... Pg. 1825 
Cal Pasadena, Electro-Mechanical Instr., Inc., 1388 E. 

Walnut 213-MU-I-2748 

NORTON ASSOCS., INC., 10 01 Tomas Ct., Copiague, 
N.Y., 11726, Tel: 516-842-4666; Pres: R.S. Norton 

Pgs. 312-315 
NORTON COATED ABRASIVE & TAPE DIVS., Dept. 7111, 

Troy, N.Y., 1'2181, Tel: 518-273-0100; Sis. Mgr: D.H. 
Paul 

NORTON CO., ,I New Bond St., Worcester, Mass., 01606, 
Tel: 617-853-1000 ' 

NORTON CO., Metals Div., 45 Industrial Pl." Newton, 
Mass., 02164, Tel: 617-969-7690; Sis. Mgr: E.R. 
Einarsen 

NORTON CO., Vacuum Equip. Div., 160 Charlemont St., 
Newton, Mass., 02161, Tel: 617-332-5800; Sis. Mgr: J. 
Flood ' 

NORTRONICS, 8101 10th Ave., N., M9ls., Minn., 55427, 
Tel: 612-545-0401; Mktg. Mgr: M. Kronfeld 

Pgs. 316-319 
Cal Van Nuys, Nortronics, 7120 Hayvenhurst 

, 213-988-4290 
Conn Essex, J. Stawicki Assoc., Westbrook Rd. 

203-767-8566 
NJ Cherry Hill, Trinkle Sis., 500 N. Kings Hwy. 

609-667-3500 
NJ' Montclair, Compo Marketers, 151 Valley 

201-746-6717 
NORWALK THERMOSTAT CO., 100 N. West St., Norwalk, 

,Ohio, 44857, Tel: 419-663-0822; Sis. Mgr: D.H. 
Callihan 

NOVA ELECTRIC MFG. CO., 263 Hillside Ave:, Nutley. 
N.J., 07110, Tel: 201-NO-I-3434; SIs. Mgr: N.J. Gottfried 

pg. 828 
Cal Mountain View, Gado Instr., 655 Castro 

415-961-2222 
Colo BOulder, A.L.S. Elctrns., 1932 Fourteenth 

303-447-2436 
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Conn Bristol, E-P-R, Inc., 281 Vera Rd. 203-584-2202 
Ga' Atlanta, Brennan Assocs., Inc., Box 372 

404-469-8324 
·111, Crystal Lake, Power Conversion Prods., 42 E St. 

. 815-459-9100 
III Skokie, Custom Elect. Sys., 4821 Main 

312-679-1424 
Md Siiver Spgs., Gawler-Knoop, Ten oid Post Off. 

301-589-4406 
MassConcord, E-P-R, Inc., .1.113 Lexington,Rd. 

617-259-8429 
Minn Mpls., Electrical Jobbers Equip., 1120 Glenwood 

612-377-7904 
Mo St. Louis, Coombs Assocs., 11734 Lackland Indl. 

Dr.. 314-542-3399 
!'IJ Ridgewood, Hansen Assocs., Box 806 

201-652-7055 
NM Albuquerque, ALS. Elctrns., Box 11626 

505-268-9600 
NY Liverpool, Rayelco Elctrns., Inc., Box 189 
NY New York, Henley.&Co., 202 E 44 212-986-5544 
Ohio. Worthington, Ohio Instr., 505 Whitney . 

614-885-0743 
Utah Salt Lake City, ALS. Elctrnsc, 3385 South 2770 

East 801-363-2921 
. WashSeattle, Datacom Assocs., 2207 Fairview E # 12 

206-329-2989 
EXP: N.Y., N.Y., Henley & Co., 202 E. 44th St. 

, 212-YU-6-5544 
For: Can., Calgary, Alberta, Canadian Dynamics, 

122-17th Ave. SE . 403-265-6500 
For; Can., Don Mills, Ont., York Instrs., 1262 Don Mills 

Rd. 416-445-1255 
For: Can., Vancouver, B.C., Canadian Dynamies, 8264 

St. George 604-325-3201 
NOVATRONICS, INC., Box 878,Pompano .Beach, Fla., 

33061, Tel: 305-942-5200, TWX: 510-956:9878; Sis. 
. Mgr: J. Cianciarulo . '. . 
NUCLEAR-CHICAGO, 2000 Nuclear Dr., Des piaines, III., 

e0018, Tel: 312-298-6600; VP Mktg: R.A. Hagglund 
NUCLEAR CORP. AMER, Nuclear Div., 2 Richwood PI., 

Denville, N.J., 07834, Tel: 201-627-4200, TWX: 
710-907-0407; Sis. Mgr: D. Pessolano 

NUCLEAR DATA, INC., 100 W. Golf Rd., Palatine, III., 
60067, Tel: 312-529-4600; V.P. Sis: C.J. Long, Jr .. 

NUCLEAR DIODES, Box 135, Prairie View, III., 60069, Tel: 
. 312-634-3870, TWX: 72-6407; Sis. Mgr: J.W. Orth . 

NUCLEAR EQUIP. CHEM. CORP .. 165 Marine St., 
Farmingdale, N.Y., 11735, Tel: 516-CH-9-8454; Sis. 
Mgr: E Backstrom 

NUCLEAR MEAs. CORP., 2460 N. Arlington Ave., 
Indianapolis, Ind., 46218, Tel: 317-546-2415;·Sls. Mgr: 
L.G. Vaughn . 

NUCLEAR PRODS. CO., Box 1178, EI. Monte, Calif., 
91734, Tel: 213-283-2603; Sis. Mgr: R.M. Evleth 

NUCLEAR RESCH.' CORP., Street Rd. & 2nd St. Pike, 
Southampton, Pa., 18966, Tel: 215-357-5015; Sis. Mgr: 
D.S. Pollock 

NUCLEAR SUPPLY CO., 422 Washington Bldg., 
Washington, D.C., 20005, Tel: 202-ST-3-3480; Sis. 
Mgr: A. Rochman 

NUCLEAR SYS:, Box 98, Garland,'rex., 75040,Tel: 
214~276-0543; Mgr:R. Marlow 

NUCLEONIC PRODS" 6660 Variel Ave., Canoga Pk, Cal., 
91303,'Tel: 213-887-1010, TWX: 910-494-1954; Sis. 
Mgr:·J. Goldman 

NUCLIDE CORP., AGV Div., 916 Main St., N. Acton, Mass" 
01720, Tel: 617-263-2936; Gen'l. Mgr: D.J. Marshall 

NURAD, INC., 2165 Druid Pk. Dr.,. Baltimore, Md., 21211, 
tel: 301-462-1700; Sis. Mgr: H. Rutstein . 

NUS CORP .. Underwater & Elctm. Sys. Div., Box 248, 
Paramus, N.J .. , 07652, Tel: 201-265-2400; Sis. Mgr: 
J.W. Torrance 

NUTEK INDUSTRIES, Box 651, Mountain View, Cal., 
94040, Tel: 415-321-0495; Sis. Mgr: J.C. Meyer 

NUTMEG SCReW MACH. PRODS .. Box 1470, Waterbury; 
'Conn., 06720, Tel: 203-879-1496; Sis. Mgr:T.J. Iorio. 

NVF CO .. Box 68, Yorklyn, Del., 19736, Tel: 302-239-5281; 
Sis. Mgr: G. Le Van 

NWL TRANSFORMERS, Nothelfer Winding Labs., Box 
455, Trenton, N.J., 08603, Tel: 609-882-2500; Sis. Mgr: R. 
Graham .................................................................... Pg. 2966 
Tex Dallas, Titan Reps, 6434 Maple Ave. 

" 214-357-8266 
NY·GLASS PLASTICS, 7314 E. Madison St., Paramount, 

Calif., 90723, Tel: 213-636-1035; Sis. Mgr: A. Willis 
NYE, WILLIAM F." INC.,. p.O. Box G-927, New Bedfprd, 

Mass., 02742. Tel: 617-996-6721; Sis. Mgr: G.B. Mock 
NYLOGRIP PRODS. CO., 281 Winter, Waltham. Mass., 

02154, Tel: 617-891-8100, TWX: 710-324-4832; Sis. 
Mgr: N.R. Hough.ton 

NYLOK CO. DIV., USM Corp., 611 Industrial Ave., 
Paramus, N.J.,. 07652, .Tel: 201-261-9400, TWX: 

. 201'262-2243; Sis. Mgr: RW. Rundle 
NYLOMATICCORP.; 137 Nolan Ave., Morrisville, Pa., 

19067. Tel: 215-295-4151; Sis. Mgr: Calvin Engel 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NYLTITE CORP. AMERICA, 3451 S. Clinton Ave., ,So 
Plainfield, N.J., 07080, Tel: 201-561-1300; Sis. Mgr: F. 
Ramz 

NYTRONICS, iNC., CapaCitor Dlv., Orange SI., 
Darlington, S_C., 29532; Tel: 803-393-5421, TWX: 
810-665-2182; Sis. Mgr: R.M. Andersen .......... Pg. 2434 
Ariz Phoenix, Barnhill Five, 537 E. Osborn Rd. 

602-263-1250 
Cal Los Angeles, Clemick-Neenan & Assoc., 654 N. . 

Sepulveda Blvd. .. 213-476-1272 
Cal San Lorenzo, W. Paiks, Box 36 415~357-4240 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
Conn No. Haven, Compo Rep., 22 Broadway 

203-239-9762 
Fla Orlando, .Florida Elctrn.Engrg. Sis., 601 N. Fern 

Creek 305-425-0032 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

N.W.· 404-237-2273 
III Chicago, Balhorn & Welch, 1925 N. Harlem 

. 312:889-5011 
Iowa Cedar Rapids, Balhorn & Welch, Box 1521 

. 319-363-9970 
Kans Prairie Village, Thunderbird Te.ch. Sis. & Svc., 

4014-A W. 95th St. 913-642-7220 
Kans Wichita, Thunderbird Tech. Sis., 7707 E Osie 

316-684-3941 
La Metairie, Cartwright & Bean, Box 73336 

. 504-887-5225 
MassNeedham, Compo Rep., 1116 Great Plain 

617-444-2484 
Md Bethesda, Warren Mount Co., 4924 st. Elmo Ave. 

301-657-9312 
Mich Ann Arbor, H. C. Heym, 1615 Chalmers 

313-971-6552 
. Minn St. Paul, Wagner Compo Conslts., 542 S. Snelling 

Ave, 612-698-0331 
Mo Hazelwood. Thunderbird Tech. ·Sls. & Sves., Inc., 

400 Brookes Dr. 314-731-4343 
Mo St. Louis, Thunderbird Tech. Sis.,. Box 12849 

314-542-6488 
NJ !i'nglewood Cliffs, SprunglNussbaum, 120 Sylvan 

201-947-6767 
NM Albuquerque, Barnhill Five, 1410 D. Wyoming, 

N .E. 505-299-7658 
NY . Rochester, W.A: Franklin SiS., 179.Hillary 

716-889-4849 
NY Syracuse, W.A. Franklin Sis .. 2 Standish 

315-446-1120 
NY Whitesboro, W,A Franklin SiS., 42 Glenrldge 

315-736-0323 
NC Charlotte; Cartwright & Bean, 625 Harwyn Dr. 

'704-333-6457 
Ohio Cincinnati, G & H SiS., 10599 Chester 

513-771-8231 
Okla Tulsa, H.J. Daly, 5836 S. 70th East Ave. 

918-627-4159 
Pa Narberth, J. Bresson, 107 Forrest 215-839-6770 
Tenn MemphiS, Cartwright & Bean, 560 S. Copper 

901-276-4442 
Tex Dallas, M.M.S. Comps., Box 20263 214-357-6893 
WashBelievue, Antage Corp., 300 120th Ave., N.E. 

206-455-3460 
NYTRONICS, INC., Custom Comps. Grp., Third Ave., 

Alpha, N.J., 08865, Tel: 201-454-1143, TWX: 
510-235-2918; Pres-Mag. Div: J. Potash 

NYTRONICS, INC., Essex Elclrns. Div., Orange St., 
Darlington, .S.C., 29532, Tel: 803-393-5421, TWX: 
81~665-2182; Sis. Mgr: P.W .. Shatusky .......... Pg.2498 
Ariz Phoenix, Barnhill, 4900 E: Indian School 

. •. . .692-959-2115 
. Cal Gardena, Santa Monica Bell Elec., 306 E Alondra 

Blvd. 213-321-5802 
Cal Menlo Pk., Bell Elctrns .• 1070 O'Brien 

. 415-323-9431 
.Cal San Diego, Bell Elctrns., 8072 Engineer 

.' . . 714-278-4350 
Colo Denver, Barnhill, 1170 S. Sheridan 303-934-5505 
.Fla Orlando, Fla. Elec. Eng, SiS., 601 N. Fern Creek 

. 305-425-0032 
III Chicago, Balhorn& Welsh, 1925 N. Harlem 

312-889-5011 
Kans Prairie Village, Thunderbird Tech. Sis. & Svc ... 

4014-A W. 95th St. . 913-642-7220 
Kans Wichita, Thunderbird Tech. Sis; & Svc., 7707 E. 

Osie.. 316-684-3941 
Md Bethesda, W. Mount Co., 7735 Old Georgetown 

Rd. 301-657-9312 
MassBedford, F.R. Lesser, 20 Haydon La. 

617-275-7558 
Mich Birmingham, H.C. Heym Assoc.,1688 

Buckingham Rd. . 313-644-9166 
Minn St. Paul, Wagner Comps., 542 S. Snelling 

612-689-0331 
Mo SI. Louis, Thunderbird Tech. Sis. & Svcs., .Inc.·, 

Box 6156 314-838-6688 

NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 
Ave. 201-947-6767 

NM Albuquerque, Barnhill Assoes., 827 Pennsylvania, 
N.E. 505-265-7766 

NY Syracuse, W. A; Franklin Sis.; 2 StandiSh Terr. 
315-446-1120 

Ohi CinCinnati, G & H Sis., 10599 Chester 
513-771-8231 

Okla Tulsa, H. j. Daly, 5836 S. 70th E. Ave. 
918-627-4159 

Pa Narberth, J. Bresson Assoc., 107 Forrest 
215-839-6770 

Tex Dallas, Southwest Elec. Inds., 621 Meadows Bldg. 
214-363-1671 

Tex Houston, Southwest Elee. Inds., 1405 S. Post Oak 
Rd. 713-621-3760 

Utah Salt Lake City, Barnhill, 24~9 S: Main 
801-487-1327 

WashBelievue, Vantage Corp., 300 120th Ave., NE 
206-455-3460 

EXP: N.Y., N.Y., Nat'l. Atlantic Corp., 50 E. 42nd St. 
212-697-2584 

0& S RESEARCH,INC., 1912 Bannard St., Riverton, N.J., 
08077, Tel: 609-829-2800, TWX: 609-829-2836; Pres: 
ER. Sanders 

OAK MFG., Dlv. Oak EleclrolNetics, Dept. EL, Crystal 
Lake Ave., Cryslal Lake. III., 60014, Tel: 815-459-5000, 
TWx: 910-634-3353; Sis. Mgr: P.M. Hassett 

Pgs. 1942,1943 
Ariz Phoenix, Shetler-kahn, 2017 N. 7th 602-258-7893 
Cal Inglewood, J. Kent, 5005 W. Century Blvd. 

213-678-4108 
Cal Los Altos, P. Wheatori: 960 N. San Antonio 

415-941-1237 
Colo Denver, I.W. Strong, 635 Canosa Ct. 

303-292-6900 
Fla Ft. Laud.! D. Green, 1040 Bayview Dr. 

. 305-563-2681 
HawaHonolulu, B. Kolans & Co., Box 2098 811-628 
La Metairie, J. McKinney SiS., 2012 Condon 

504-887-1723 
Md Baltimore, Sheffer, 4609 Old Frederick 

301-233-0606 
MassAndover, R. Kolarik, 30 Park St. 617-475-9390 
Mich Berrien Spg., C. Preston, Box 249 616-471-1072 
Mo SI. Louis, J.P. Carlson, 2316 Putter La. 

314-241-4351 
NJ Haddonfield, Gray Assocs., 8 E. Mt. Vernon 

609-429-5300 
NJ Mountainside, H. Richter, 608 Sherwood 

201-233-4615 
NM Albuquerque, Shefler-Kahn Co., 408 San Mateo 

Blvd., N.E. . . 505-265-.7077 
NY Fayetteville, H. G. Richter, Inc., Box 251 

315-637-6713 
NY New York, I;i. G. Richter, Inc. 212-962-5820 
NY Rochester, E Schomburg, 1850 Clover 

716-244-0920 
NC Charlotte, O.W. Jones, 9 Brittany CI. 

704-364-4700 
Ohio CinCinnati, l.Grabinger, 8613 Winton Rd. 

513-521-5689 
Ore Portland; B. Bartos, 2035 S.w. 58th Ave. 

. 503-292-0878 
Tex Bellaire, J.F. McKinney Sis. Co., Box 1026 

713-665-3653 
Tex, Dallas, J. McKinney Sis., 1303 Chemical 

214-631-9450 
EXP: iii., Crystal Lake, Oak Electro/Netics 

815-459-5000 
'For: Can., Aurora, Ont., Oak Electro/Neties Can., Ltd., 

Box 100 416-921-2133 
OAKITE PRODS., INC., 50 Valley Rd., Berkeley Hgts., N.J., 

07922., Tel: 201-464-6900; Sis. Mgr: F.J. McNally 
OAKTRON INDS., Monroe, Wisc., 53566, Tel: 

608-325-2121; Sis. Mgr: J.F. Disch 
OAL ASSOCS., INC.; 455A Union Ave., Westbury, N.Y., 

11590, Tel: 516-334-1940; Sis. Mgr: O. Lohkemper 
. O'BRIEN, D. G., INC., 500 Cochituate Rd., Framingham, 

Mass;, 01701, Tel: 617-872-6596, TWX: 710-380-0643; 
Prod:· Mgr: P.C. DOringer 

OCTAGON PROCESS, INC., :is Archer St., Edgewater, 
N.J., 07020, Tel: 201-945-9400; Sis. Mgr: C, Maas 

ODETICS, ·INC., 1845 S. Manchester, Anaheim, Cal., 
92802, Tel: 714-.530-6050, TWX: 910-594-1461; Sis. 
Mgr:J. Muen~h 

OECO CORP.,. 712 S.E Hawthorne Blvd., Portland, Ore., 
97214, Tel: 503-232-0161, TWX: 910-464-6146; V.P. 

.. Gen'l. Mgr: SA Meek 
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MANUFACTURERS & SALES OFFICES DIRECTORY OEM- OPT 
OEM PRODS., Litton' Automated Business Sys., 600 

Washington Ave., Carlstadt, N.J., 07072, Tel: 
201-935-2200; Sis. Mgr: F. 'Misiewicz 

QGALLALA ELCTRNS., Div. Arnold Engrg. Co., Box 59, 
Ogallala, Neb., 69153, Tel: 308-284-4093, TWX: 
910-620-0322; Sis. Mgr: H.L. Harrington 

Pgs. 2754,2755 
Ariz Scottsdale, C.T. Fink & Assocs., Box 434 

602-947-7981 
Cal Palo Alto, Arnold Engrg., 701 Welch Rd. 

415-326-9302 
III Marengo, Arnold Engrg., Box G 815-568-2000 
Ind Huntington, Arnold Engrg., UB Bldg. Rm. 306 

219-356-5224 
MassLexington, Arnold Engrg., Box 309 617-862-2804 
Mich Jackson, Arnold Engrg., 1304 W. Michigan Ave. 

517-784-5663 
Minn Mpls., FW. Ladky, 7601 Wayzata Blvd. 

612-545-1494 
Mo Grandview, Centech SiS., Box 310 816-763-2900 
NJ Leonia, Arnold Engrg., Box E - 135 Fort Lee Rd. 

201-461-815 
; NY Buffalo, Arnold Engrg., 1660 Kenmore Ave. 

716-875-2470 
NC Raleigh, Arnold Engrg., 204 N. Person 

919-828-3270 
Okla Tulsa, Arnold Engrg., Box 4768 918-939-2848 
Tex Dallas, Allied Comps., 10464 N. West Hwy. 

214-348-6660 
Wisc Milwaukee, FW. Ladky, 4604 N. Wilson Ave. 

414-964-8060 
OGDEN TECHNOLOGY LABS., 1536 E. Valencia Dr., 

Fullerton, Cal., 92634, Tel: 213-289-4425, TWX: 
910-592-1284: Sis. Mgr: C.D. Richmond 

O'HARA METAL PRODS. CO., 542 Brannan SI., San 
Francisco, Calif., 94107, Tel: 415'989-5390: Sis. Mgr: 
M. Bollock 

OHIO CARBON CO., 12508 Berea Rd., Cleveland, Ohio, 
44111. Tel: 216-CL-2-6100; Sis. Mgr: 0.1. Stoffel 

OHIO SEMITRONICS, 1205 Chesapeake Ave., 
Columbus, Ohio,43212, Tel: 614-486-9561; Sis. Mgr: J.R. 
Gillard .............. _ .................... _ ..... _ .............. _ ... Pgs. 533,1986 
Ala Huntsville, M. 0:' Anderson, Box 1466 

205-536-8484 
Ariz Tempe, Windsor Dynamics, 3300·5. Mill 

602-967-3222 
Cal Sllcirman Oaks, V/ind;:;or Dyn.'J.r7licr;, 8o~ 5500 

213-989-3631 
Cal Woodside, Windsor-Dynamics, 195 Greer Rd. 

415-854-4870 
Conn Meriden, Abott-Allison, Box 467 203-237-9232 
III Lombard, Quadtron, Box 306 312-627-6800 
Ohio Cleveland, Control Design, 7333 Fair Oaks 

216-439-2299 
Ot1IO STEEL TUBE·DIV., Copperweld Steel Co., Shelby, 

Ohio, 44875, Tel: 419-347-2424, TWX: 810-490-2480; 
Sis. Mgr: J.E. Horner 

OHMART CORP., 4241 Allendorf Dr., Cincinnati, Ohio, 
45209, Tel: 513-272-~,131 ' 

OHMITE MFG. CO., 3635 W. Howard St., Skokie, III., 
60076, Tel: 312-675-2600, TWX: 910-223-0805; Sis. Mgr: 
F. Maiale ........................... _ .. _ ... Pgs. 1769,2869,2923,2968 
Alas Anchorage, H. J. Lang & Assocs., 1406 47th Ave. 

279-5741 
Ariz Phoenix, Shefler-Kahn Co., Box 1587 

602-AL-8-7893 
Cal Los Angeles, Ohmite Mfg., 5300 Santa Monica 

Blvd. 213-466-3433 
Cal Palo Alto, Ohmite Mfg. Co.; 999 Commerci~1 SI. 

415-321-6953 
Colo Denver, I.W. Strong & Assoc., Inc., 635 Canosa 

CI. 303-292-6900 
Conn Waterbury, Coakley, Boyd & Abbett, 820 Hamilton 

Ave. 203-756-8766 
Fla Orlando, Cartwright & Bean, 601 N. Fem Creek 

Ave. 305-425-8284 
Ga Atlanta, A. Brown Assocs., 1771 Tully Cir. 

404-636-9446 
III Skokie, Ohmite Mfg. Co., 3601 Howard SI. 

312-0R-5-2600 
. Iowa Des Moines, T. L. Dowe'lI, Inc., 4127 27th SI. 

515-255-6580 
Kans Overland Pk., T. L. Dowell, Inc., 8151 Marty 

, 913-649-6069 
La Metairie, Cartwright & Bean, 7010 Magnolia CI. 

MassNeedham, Coakley, Boyd & Abbett, 1424 
Highland Ave. • 617-444-5470 

Mich Birmingham, Ohmite Mfg. Co., 725 S. Adams SI. 
313-642-6040 

Minn Minneapolis, F.B. Hill Co., 7317 Cahill Rd. 
612-941-5270 

Mo SI. Louis, T. l. Dowell, Inc., 4753 Titan CI. 
. 314-892-2859 

See Page 957 for TRADE NAME DIRECTORY 

NJ Hackensack, Ohmite Mfg. Co., 40 zatirlskie SI. 
201-488-3690 

NJ Pennsauken, Ohmite Mfg., Cooper Pkwy. Off. 
Bldg., E. . 609-663-1703 

NY Rochester, Ohmite Mfg. Co., 3700 East Ave. 
716-DU-1-1890 

NC Charlotte, W.J. Suk Assoc., 1530 E. Blvd. 
. 704-332-6191 

Ohio Cleveland, Ohmite Mfg. Co., 25000 Euclid Ave. 
216-261-6000 

Ore Salem, M.K. Widdekind Co., 3292 Sunnyview, N.E. 
503-363-6445 

Tenn Memphis,Cartwright & Bean, Box 4760, 
Crosstown Sta. 901-276-4442 

Tex Dallas, B. Wylds Co., 3505 Turtle Creek La. 
214-522-0120 

Tex Houston, B. Wylds Co., 8385 Westview Dr. 
713-468-3264 

WashSeattle, M.K. Widdekind Co., 815 W. Ewing SI. 
206-284-8020 

OHR-TRONICS, Sub. Mohawk Data Sciences Corp., Box 
406, King of Prussia, Pa., 19406, Tel: 215-265-7700; 
Sis. Mgr: R.A. Potavin 

OKI ELCTRNS. AMERICA, 500 S.E. 24th 51., FI. 
Lauderdale, Fla., 33316, Tel: 305-523-7202, TWX: 
510-955-9837: Pres: GAS. Roberts 

OKLAHOMA AEROTRONICS, 632 Penns. Ave., 
Hartshorne, Okla., 74547, Tel: 918-297-2566; Sis. Mgr: 
C. Oberst 

OKONITE CO., Wire & Cable Div., Box 340, Ramsey, N.J., 
07446, Tel: 201-825-0300; V.P. & Gen'l. Sis. Mgr: J. 
Hoss . 

OLEKTRON CORP., Box 248, Dudley, Mass., 01570, Tel: 
617-943-8810: Sis. Mgr: B.D. McCarthy 

--- Advertisement --
Olektron Corporation designs and 
manufactures Signal Processing Com
ponents for adding, dividing, switch
ing, frequency (mixers) converting. 
Package styles are Flat Packs, TO-5, 
BNC,3mm, Type N. All components 
are to most MIL Standards. 

. 6L YMPIC FASTENING SYS., Sub. Armco Steel, 11445 S. 
Dolan 51., Downey, Cal., 90241, Tel: 213-773-2060, 
TWX: 910-583-1411; Dir. Mktg: F.B. Nance 

OLYMPIC INSTRS., INC., Vashon, Wash., 98070, Tel: 
206-463-2730; Pres: C.A. Crecelius 
--- Advertisement ---

Wire Length Meters (Weights & 
Measures Approved) to accurately 
measure lengths of 1/64' to I" diame
ter wire & flexible cable in feet to 9,-
999 feet and repeat. Reels, collapsible 
and rigid. Bench and floor mounts for 
all Olympic Equipment. Regional 
warehouse stocks. 

OLYMPUS CORP. AMERICA, Two Nevada Dr., New Hyde 
Park, N.Y., 11040, Tel: 516-488-3880; Sis. Mgr: C.E. 
Knight 

OMEGA ENGRG., INC., Box 4047, Stamford, Conn., 
06907, Tel: 203-322-1666; Gen'l. Mgr: B.A. Hollander 

OMEGA LABS.,INC., Haverhill 51., Rowley, Mass., 01969, 
Tel: 617-948-7757; Sis. Mgr: C.M. Watson, Jr .. 

OMNI SPECTRA, 24600 Hallwood Ct., Farmington, Mich., 
48024, Tel: 313-477-1234, TWX: 810-242-1463: Sis. 
Mgr: W.A. Johnston 

OMNI-SPECTRA, INC., Arizona Div., 253 S. Hinton, 
Scottsdale, Ariz., 85251, Tel: 602-947-4346, TWX: 
910-950-1296; S(s. Mgr: R.J. Blaisdell 

OMTRONICS MFG.; 2406 Leavenworth St., Omaha, 
Neb_, 68105, Tel: 402-348-9500, TWX: 910-622-8220; Sis. 
Mgr: J. Matejka .......... _ ..................... _ ... ~_.Pgs. 2865-2868 
Ariz Phoenix, Dorton Enterprises, Box 16127 

602-263-0414 
Cal Orange, F. Huddleston, 44 Plaza Sq. 

714-639-1941 
Cal Redwood City, Woodworth Co., Box 2165 

415-365-0252 
Colo Denver, Gossard, 12159 W. Dakota Dr. 

303-985-0602 
Fla No. Miami, Winfield Elctrn. SiS., 1875 N.E. 149th 

305-945-6544 
III LaGrange Pk., Bierhaus SiS., 1013 E. 31 51. 

312-354-5100 
Iowa Cedar Rapids, J. Vrbik Co., Three-50th 

319-377-8244 
MassCanton, New England Elctrn., 590 Wash. 

617-828-4835 
Minn Mpls., Hasse & AssoCs., Box 22707 612-588-0551 
Mo Hazelwood, J.C. Mankus, 400 Brookes 

314-731-4334 
NJ Emerson, J. Rudy Assocs., 24 Bland 

201-567-5880 
Ohio Cincinnati, Camps., Inc., 11820 Knollsprings 

513-721-2997 

Ohio Cleveland, Comps., Inc., 7461 N. Linden 
216-VI-2-2737 

Tex FI. Worth, W. Fralia, 6100 Camp Bowie 
. 817-PE-8-2394 

WashBain Bridge Is., Viking Sis., 59 Bill PI. 
206-842-5611 

EXP: Conn., Stamford, Dage Corp., 757 Main 51. 
203-324-3123 

ON-GUARD CORP. AMERICA, 350 Gotham Pkwy., 
Carlstadt, N.J .. 07072, Tel: 201-939-5822: Sis. Mgr: J. 
Meyerson 

ONAN DIV., Onan Corp., 1400 73rd Ave., N.E., Mipls., 
Minn., 55432, Tel: 612-786-6322, TWX: 910-576-2833; 
V.P. Mktg: W.J. Auger 

OPAD ELEC. CO., INC., 43-12 Walker St., New York, 
N.Y., 10013, Tel: 212-W~0380; Pres: H.L. Opad 

Pg.829 

OPAMP LABS., 172 S. Alia Vista Blvd_. Los Angeles, 
Cal., 90036, Tel: 213-934-3566; Sis. Mgr; B. Losmandy 

Pg.I292 
OPTICAL ELCTRNS., Box 11140, Tucson, Ariz., 85706; 

Tel: 602-624-8358: Sis. Mgr: J.D. Ricks . 
OPTICAL GAGING PRODS., 26 Forbes St., Roehester, 

N.Y., 14611, Tel: 716-328-9090: Mktg. Mgr: J.A. 
Bernardini 

OPTICAL INDS., 1218 E. Pomona SI., Santa Ana, Cal., 
92707, Tel: 714-547-4159; 515. Mgr: C.A. Freneh 

OPTICON CHEM., Div. Dynalysis, Box 2445, Palos Verdes 
Peninsula, Cal., 90274, Tel: 213-830-8304: Sis. Mgr: 
CW. Lolcoma 

OPTICS TECHNOLOGY, 901 California Ave., Palo Alto, . 
Calif., 94304, Tel: 415-327-6600, TWX: 415-492-9241: 
Sis. Mgr: A.J. Aplin 

OPTIMA ENCLOSURES, Dlv. Scientific Atlanta, 2166 
Mountain Ind'i Blvd., Tucker, Ga_, 30084, Tel: 
404-939-8340, TWX: 810-76&,3967; SIs. Mgr: Philip A. 
Stokes .. _.~_ ... _ •. _ ... _ ............ _ .... _ ......... _ ...... _ ..... _ ....... Pg_ 2320 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton 

205-536-5306 
Ariz Phoenix, Hytronic Meass., 1017 N. 3rd 51. 

602-253-6104 
Cal Long Beach, Scien.-Atlanta, 4300 Long Beach 

Blvd. . 213-428-7515 
Cal Los Altos, SCien.-Atlanta, 960 N. San Antonio 

415-941-1616 
Colo Denver, HYLrunic ivieass., 4940 c. 3Sth AVe. 

303-388-4081 
Fla Orlando, Gentry Assocs., 550 N. Bumby Ave. 

305-841-7740 
Fla 51. Petersburg, Genrty Assocs., 4152 49TH Ave. 

S. 813-867-7820 
Ga Tucker, SCien.-Atlanta, 2166 Mtn. Ind. Blvd. 

404-939-6340 
III Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, 21 Beachway 

Dr. 317-244-2456 
Me Bladensburg, Scien.-Atlanta, 5801 Annapolis 

301-779-1515 
MassLexington, Zieco, 18 Muzzey 51. 617-861-8300 
Mlnn Minneapolis, Cozzens & Cudahy, 750 France Ave. 

S. 612-920-1022 
Mo Emundson, Cozzens & Cudahy, 10534 Natural 

Bridge 314-423-1234 
NJ Leonia, SCien.-Atlanta, 135 Fort Lee . 

201-461-5340 
NM Albuquerque, Hytronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NC Burlington, Gentry Assocs., 116 E. O'Neal Ave. 

919-227-2581 
Ohio Medina, Cozzens & Cudahy, 735 S. Court 51. 

216-725-5660 
Okla Tulsa, Carey-Wolf, Zerbe, Box 7425 

918-622-9233 
Ore Hillsboro, Showalter-Judd, 1445 N.E. Arrington 

503-648-6372 
Tex FI. Worth, Carey-WOlf, Box 12425 817-738-1702 
Tex Houston, Carey-Wolf, Zerbe, 4031 Broadway 

713-643-2114 
Utah Salt Lake City, Hytronic Meass. 
WashSeattle, Showalter-Judd, 1806 S. Bush PI. 

206-324-7911 
OPTIMATION, INC., 9421 Telfair Ave., Sun Valley, Calif., 

91352, 'Tel: 213-768-0830, TWX: 910-498-2710; Vice 
Pres: R.D. Webb 

OPTIMIZED DEVICES INC., 220 Marble 'Ave., 
Pleasaniville, N.Y., 10570, Tel: 914-769-6100: Sis. Mgr: 
C.A. Winick 

OPTO-METRIC TOOLS, Sub/E. Leitz, Link Dr., Rockleigh, 
N.J., 07647, Tel: 201-767-1320 

OPTOELECTRONICS, INC., 1309 DynamiC 51., Petaluma, 
Cal., 94952, Tel: 707-763-4181; Sis. Mgr: L.L. Roberts 
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OPT - PAN 
OPTOMECHANISMS, INC., 40 Skyline Dr., Plainview, N.Y., 

11803, Tel: 516-GE-3-81 00, TWX: 510-221-1882; 
Exec. V.P: W.O. MacLean 

OPTRON CORP., 30 Hazel Terr., Woodbridge, Conn., 
06525, Tel: .203-389-5384; .Sls. Mgr: Bruce L. Adams 

ORBIT, INC, Box 351, Deming Air Base, Deming, N.M., 
88030, Tel: 505-546-7175; Pres: C. Tilden 

ORBIT INDS., Div. Countis Inds., Box 1444, San Luis 
Obispo, Calif., 93401, Tel: 805-544-1770; Sis .. Mgr: 
E.M. Counlis . 

ORBIT INSTR. CORP., 131 Eileen Way, $yosset, N.Y., 
11791, Tel: 516-WA-I-6310; Sis. Mgr: M. Dancik 

ORGANIC PRODS. CO., Box 428, Irving, Tex., 75060, 
TWX: 214-254-4342; Pres: J.C. Walter 

ORIEL OPTICS CORP., 1 Market St., Stamford, Conn., 
06902, Tel: 203-348-4247; Sis. Mgr: D. Pomfret ... 

ORION PRODS. CO., 155 San Lllzar.o, Sunnyvale, CaL, 
94086, Tel: 408-245-4479; Sis. Mgr: J. Willis 

ORTOFON DIV., Elpa Mktg. Inds., Inc., Thorens & Atlantic 
Aves., New Hyde Park, N.Y., 11040 .. ' Tel: 

. 516-746-3002; Sis. Mgr: P.A. Stone 
OSBORNE TRANSFORMER CORP., 3834 Mitchell Ave., 

Detroit, .Mich., 48207, Tel: 313-568-0700; Pres: J.R. 
Osborne 

OSTBY & BARTON CO., Box. 6267, Providence, R.I.. 
02904, Tel:. 401-739-7310, TWX: 710-381-1584; Sis. 
Mgr: W.A. Webb . . 

OTIS RADIO & ELEC. CORP., 222 Ave. E:, Hawarden, 
Iowa, 51023, Tel: 712-552-2144, TWX: 712-992-1790; 
Sis .. Mgr: R. Otis 

OVEN INDS.; Sub. Greenray Inds., Box 229, 
Mechanicsburg, Pa., 17055, Tel: 717-766-0721; Sis. Mgr: 
T.M. Nolan .. _ ................... _ ...... : ....... : ....................... Pg. 1394 

Ala Huntsville, Beacon "Eictrn.,3322 Memorial S.W. 
205-881-5031 

Cal. Altadena, D. Wagner Assocs., Box 485 
. 213-681-5021 

Cal Burlingame, J. Striker, 1319 Howard Ave. 
415-342-1425 

Fla' Ft. Lauderdale, Beacon Elctrn., 651 NE 45th 
305-564-4298 

Fla Maitland, Beacon Elctrn., Box 1278 305-647-3498 
Ga Atlanta, Beacon Elctrn., ·2285 Peach Tree 

404-351-3654 
III Skokie, Sallro & .. Assoc., 3736 Dempster 

. 312-588-0905 
MassReading, C. Geder, Box 232 . .617-944-3105 
NJ Englewood, Andrews & Andrews, 44 N. Dean 

. 201-569-8800 
NY . Huntington, Andrews & Andrews, 140 E. Main 

. . 516-692-8686 
NY , Syracuse, Falso Inc., Box 5211 . 315-463-0266 
Ohio Medina, McShane., Box 523 216-725-4568 
Pa Hatboro, De Shawn, 218 Bealrice '215-055-9111 
Tex Dallas,.J.A. Green Co., 7118 Envoy Ct. 

214-631-7450 
Tex Houston, J.A. Green CO.,.3400 Montrose St. 
Va Falls Church, Beacon Elctrns., 207 Park 

703-534-1673 
EXP: pi!., Mechanicsburg, Greenray, 840 W Church 

. . 717-766-0246 
For: Can., Montreal, Que., Rutherford AgenCies, Box 

1013, St. Laurent 

OVENAIRE, INC., 706 Forrest St., Charlottesville, Va., 
22901, Tel: 703-293-5148, TWX: 510-587-5461; Sis. Mgr: 
L.A. Thacher •• _ ....... : ..•..• _ .. ~ .......... _ .............. Pgs. 1420-1423 
Ariz Scottsdale, "AR/TEC, 8214 E. Coolidge St." 

602-947-6304 
Ala Huntsville, Vaughn Electrosources, Sahara 011. 

Pk. 205,881-8830 
Cal' Millbrae, Melvin SI., 113 EI Camino Real 

415-697-6922 
Cal' Van Nuys, R.L. Assocs. 213-780-1666 
Colo Denver, Walter Engrg:, 8"80 Bonnie Brae 

303-777-5585 
Fla Maitland, Ellis & Assocs., Box 1261 306-645-1101 
III Chicago, T. Hunter, 5653 W. Irving Pk. 

" . 312-777-2500 
Ind Indpls., Scott Elctrns., 1300-02 N: Penria .. 

317-63.5-8951 
.' Iowa Des Moines, KSW' Assocs., 3831 43rd St. 

. . 515-279-9235 
Md Baltimore, C. Emrich, Holling & Wilkins Ave. 

301-747-8348 
Mass Natick, Naton-Neenan, 20 Strawberry Hill . 

. 617-235-1966 
MassSudbury, Naton-Neenan Assocs.,·Sox 203 . 

617-893-0914 
Minn St. Paul, Countryman, 1821 Univ:·Ave. 

612-645:9151 
Mo Kansas' City, KSW AssOcs:, 7546 Troost 

816'363-5651 
Mo St. Louis, KSW Assocs., 2319 Hamptori 

314-781-6111 
NJ Haddonfield, Mesa Tech., 70 Tanner St. 

609-429-9531 

MANUfACTURERS & SALES OFFICES DIRECTORY 

NY Buffalo, Quality Comps., 4541 Main St. 
. . . 716-839-4170 

NY 'Melville, TX Sis" Inc., 900 Walt Whitman 
. 516-271-5850 

NC Greensboro, L &. 0, Inc., Box 7243 919-292-3201 
Ohio Cleveland, Scott Elctrns., 1836 Euclid 

216-861-2627 
Ohio Dayton, Scott Elctrns., 517 Hulman Bldg. 

513-223-2652 
TexDallas, Stevens $Is., Box 34493 214-241-2574 
WashSeattle,.F. H. Haight C.o., 3212 E. Lake 

206-322-1818 
OWATONNA TO.oL C.o., 395 Eisenhower Dr., .owatonna, 

Minn., 55060, Tel: 507-451-5310; V.P. Mktg: J.A. 
Mullenmaste( 

OWENS-CORNING FIBERGLAS, Fiberglas Tower, 
Toledo, Ohio, 43601, Tel: 419-259-3000; Sis. Mgr: J.A. 
MacLean 

OWENS-ILLINOIS, C&TP Div., Elctrn. Mal'ls., Box 1035, 
Toledo, Ohio, 43601, Tel: 419-242-6543; Sis. Mgr: OW. 
Towse 

OWENS-ILLINOIS, Consumer & Tech. Prods., Box 1035, 
Toledo, .ohio, 43601, Tel: 419,242-6543; Vice Pres: 
R.F: Miller 

OXFORD INSTR. CORP., 100 Cathedral St., Annapolis, 
Md., 21401, Tel: 301-268-2350; Sis.. Mgr: J.E. 
Templeton 

PABST ENGINEERING EQUIPMENT CO., INC., 676 
Pennsylvania Ave., Elizabeth, N.J., 07201, Tel: 
201-353-2880; Pres: R.D. Verkouille 

PACE DIV., Pathcom, Inc., 24049 S. Frampton, Harbor City, 
Calif., 90710, Tel: 213-325-1290; Sis. Mgr: W.I. Thomas 

PACE-TRONICS, 46 Main St., Newark, N.J., 07105, Tel: 
201-232-1319 

PACE WIRE &' CABLE CORP., 3590 Oceanside Rd., 
Oceanside, N.Y., 11572, Tel: 516-678-2275; Sis. Mgr: 
S. Stadlen . 

PACIFIC ELECTRICORD, 747 W. Redondo Beach Blvd., 
Gardena, Cal.; 90247, Tel: 213-532-6600; Sis. Mgr: D. 
Cory 

PACIFIC ELECTRO DYNAMI.CS, 14220 Sunset Hwy, 
Bellevue, Wash, 98004, Tel: 206-747-7400, TWX: 
910-443-2307; Sis. Mgr: J.M. Hopper 

PACIFIC MEAS., INC., 940 Industrial Ave., Palo Alto, Calif., 
'94303, Tel: 415-328-0300, TWX: 910-373-1171; Sis. 

Mgr: D. Armann 
PACIFIC PHOTOMETRIC INSTRS., 3024 Ashby Ave., 

Berkeley, Cal., 94765, Tel: 415-848-1141; Sis. Mgr: 
F.D. Weekes 

PACIFIC RELAYS, INC., 13915 Saticoy St., Van Nuys, 
Calif., 91402, Tel: 213-782-2360 

PACIFIC RESINS & CHEMS., Plastics Div., 3142 W. Mill 
Rd. Ct., Milwaukee, Wise., 53209, Tel: 414-352-2510; 
Sis. Mgr: R.J. Peters 

PACIFIC SCIEN. CO., Heat Treat Equip. Div., 6280 Chalet 
Dr., City Commerce, Cal., 90022, Tel: 213-773-2020; 
Sis. Mgr: R.L. Allgeier . 

PACIFIC .SWITCH CONTROLS, INC., 14048 Burbank 
Blvd., Van Nuys, Calif., 91401, Tel: 213-873-4802, 
TWX: 910-495-1766; Sis. Mgr: J. Riley 

PACIFIC TECHNOLOGY, 235 Airport Way, Renton, 
Wash., 98055, Tel: 206-226-8350; SIs. Mgr: E.H. Toombs 

Pg; 830 
Mich Ann Arbor, H.C. Heym Assoes., 1615 Chalmers 

Dr. 313-971-6552 
Pa Latrobe, Meas. & Control Assoc., 704 Spnng SI. 

412-539-8200 
WashSeattle, Sperry Co., Box 6868. 206-932-1101 

PACIFIC' TRANSDUCER CORP., 2301 Federal, Los 
Angeles, Calif., 90064, Tel: 213-478-1134; Pres: G.A. 
Argabrite 
-~- Advertisement ---

PACIFIC TRANSDUCER CORPO
RATION manufactures a complete 
lirie of heat measuring instruments 
which include Surface Temperature 
Thermometers; Thermographs for 
laboratory production; Stem Thermo
graphs; Bimetallic Thermometers; Py
rometers,' Hand Held; 
Pyromillivoltmeters. Also Durometers 
for elastomers and plastics; Portable 
Metal Hardness Testers; Polariscopes. 

PACIFIC UNIVERSAL PRODS. CORP .. 168 Vista Ave., 
Pasadena, Calif., 91107, Tel: 213-MU-I-7646; Pres: C. 
Chopnick .. 

PACKAGED RESINS CO., 130 Wood .Rd., Braintree, 
Mass., 02184,' Tel: 617-843-4623; Sis. Mgr: A.P. 
Alexander 

PACKARD INSTRUMENT CO., INC" 2200 Warrenville Rd., 
Downers Grove, III., 60515, Tel: 312-969-6000, TWX: 
910-695-3220; Sis. Mgr: J. Connell 

PACKER, B. L., CO.,INC.;5-05 Bums Ave., Hicksville, N.Y., 
11801, Tel: 516-433-4470; Sis. Mgr: L. Pack"r 

PAISLEY, Standard Brands Chem. Inds., Box 987, Edison, 
N.J., 08817, Tel: 201-287-4350; Sis. Mgr: A.J. Miner 

PAKTRON DIV., Illinois Tool Works, Inc., 1321 Leslie Ave., 
Alexandria, Va., 22301, Tel: 703~548-4400, TWX: 
703-931-4207; Sis. Mgr: M.J. Waters 

PALL CORP., 30 Sea Cliff Ave., Glen Cove, N.Y., 11542, 
Tel:. 516-6n-4oo0, TWX: 510-223-0606; Dir: N. 
Nickolaus 

PALL TRINITY MICRO COR!?, Rte. 281, Cortland. N.Y., 
13045, Tel: 607-SK-6-7535, TWX: 510-252-0791; V.P. 
Mktg.lSls: AL. Weiner 

PALMER ELCTRNS., INC., 156 Belmont Ave., Garfield, 
N.J., 07026, Tel: 201-772-5900; Pres: V. Palmeri 

PALOMAR ENGRS:, Box 455, Escondido, Cal., 92025, Tel: 
714-747-3343 J. Althouse 

PAMOTOR, iNC., 770 Airport Blvd., Burlingame, Ca!., 
94010, Tel: 415-347-1203, TWX: 910-374-2353; SIs. Mgr: 
0_ Linzey ._ •••• _ .. ,._" ••••••• _ .... _ .... _ ••••• __ ........ _ ..... ~_._ .. _ ... Pg. 2789 
Cal Burlingame, W. J. Purdy, 770 Airport 

415-347-7701 
Cal Los Angeles, P. F. Wiley, 1632 Silverlake 
.. 213-663-8028 

Cal sari Diego, King & Cassidy Elctrns., 8855 Balboa 
Ave. 714-278-7640 

Colo Littleton, W. Purdy, 1449 W. Littleton 
303-794-4283 

Conn Meriden, P. R. Sturgeon, 99 Colony 203-237-1112 
Fla No. Miami Beach, Cartwnght & Bean, 20100 N.E. 

25th Ct. 305-954-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI .. , 

NW. 404-237-2273 
III Hinsdale, Hili-Gray, 2 Salt Creek La. 

312-325-4810 
Ind Indpls, Thomas & Sukup, 2060 E. 54th SI. 

317-251-4574 
Iowa Cedar Rapids, Engrg. Svcs., 1026 - 3rd 
..' . 319-366-1591 

Kans Prairie Vlg, Engrg. Svcs., 7924 Stateline 
913-649-4000 

La Metairie, Cartwright & Bean, 1812 Bullard 
504-887-0482 

Md Hyattsville, L. Lowery, 6200 Annapolis 
301-773-4977 

MassChesnut Hill, P. Sturgeon, 1330 Boylston St. 
617-734-7710 

Mieh DetrOit, R.Merchant, 18411 W. McNichols 
313-535-6000 

Mich SI. Joseph, R. Merchant, 505 Pleasant 
616-983-7378 

Minn Mpls, M. Foster, 228 S. Cedar Lake . 
612-374-2612 

Mo' St. Louis, Erigrg. Svcs. Co., 6717 Vernon 
314-726-2233 

NJ Bergenfield, H.Gray Assoc., 20 Foster 
201-384-3643 

NM Albuquerque, C.T. Carlberg, 2611 Quincy 
505-265-1579 

NY Fayetteville, M. P. Andrews, 319 Molt 
315-637-3144 

NC Charlotte, Cartwright & Bean, 625 Harwyn . 
704-537-7965 

Ohio Dayton, N. Bear Corp., 1563 E.Dorothy 
. . 513-299-3566 
.ohio W. Richfield, N. Bear, 3435 Streetsboro 

216-659-3331 
Pa Broomall, L.D. Lowery, 2801 W. Chester 

215-356-5300 
Pa Ene, Nebco Assocs., 1564 W. 42nd St. 

814-868-2111 
Pa Monroeville, Nebco, 1974 Gregory Ave. 

412-824-2111 
Tenn MemphiS, Cartwright & Bean, 560 S. Cooper St. 

910-276-4422 
Tex Dallas, J. Schoonmaker, 2995 Ladybird 

214-357-8481 
Tex San Antonio, J. Schoonmaker Co., Box 5540 

512-342-0251 
For: Can., Willowdale, Ont., A. Simmonds & Sons, 285 

Yorkland 416-491-1010 
PAN AMERICAN TRADE DEV., 2 Park AVB., New York, 

N.Y., 10016, Tel: 212-686-7960, TWX: 710-581-6567; 
Sis: Mgr: R. White 

PAN-L-FAST, 13161 Sherman Way, N. Hollywood, Cal., 
91605, Tel: 213-764-1143; Sis. Mgr: J. Eliot 

PANAMECH·INC., 421 E Beach Ave., Inglewood, Cal., 
90302, Tel: 213-678:2534. 

PANDUIT CORP., 17301 S. RIdgeland Ave., TInley PIt., 
111.,60477, Tet 312-532-1800; SIs. Supv: D.G. Carson 

Pg.3047 
Ala Prattville, Holman-Lobsinger. Box 224 

205-365-3230 
Alas Anchorage, H.J. Lang & Assocs., 1406 W. 47th 

Ave. 279-5741 
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Ark Little Rock, Ransom Sis. Co., Box 9269 
501-562-4090 

Cal Los Altos, Ewing-Foley; Inc., Box 1107 
415-941-4525 

Cal Los Angeles, 5331 E Olympic Blvd. 
. 213-685-6980 

Colo Denver, lindberg Co., 5498 E Evans 
303-758-9033 

Conn Glastonbury, Barton-Caron Assocs., Box 91 
203-633-9417 

Fla Palm Bch. Gdns., J.F. Griffin, 3902 Burns . 
305-622-1468 

Fla Orlando, Triflex, Inc., 1400 Hillcrest Ave. 
305-841-5440 

Ga Atlanta, Holman-Lobsinger, 3110 Maple 
404-261-5238 

Ind FI. Wayne, Val-Skol, 2005 Franklin 219-742-9122 
Ind Indpls, Val-Skol Sis., 3556 Luewan 317-926-5063 
Iowa Marion, Thomas & Modrcin, 890 - 17th 

319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin Assoc., Box 

189,5450 Buena Vista br. 913-432-2131 
Ky Louisville, A. Pickens, .130 N. Spring 

502-587-1244 
La Metairie, Derbes-Sarris, Box 9219 504-835-7383 
Md Lutherville-Timonium, Naudain, Box 1 

301-252-5378 
MassAuburndale, Barton-Caron Assocs., Box 51 

617-332-2021 
Mich Southfield, 24681 Northwestern Hwy. 

313-354-1830 
Minn Mpls, Elec. Camp. Sis., 6524 Walker 51. 

612-929-4494 
Mo Hazelwood, Thomas & Modrcin, Box 545 

314-838-6446 
NJ Hackensack, 25 E Salem 51. 201-489-5335 
NJ Mt. Laurel, Naudain Assocs., Rte. 73 Ramblewood 

Pkwy. 609-235-1801 
NM Albuquerque, C.T. Carlberg, Box 3177 

505-265-1579 
NY Buffalo, R.W. Mitscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Fayetteville, R.w. Mitscher, 214 Palmer 

315-637-9761 
NY Vestal, R.w. Mitscher, 3845 Pembrooke 

607-798-0868 
NC Winston-Salem, L.G. White Southern, Inc., Box 

2356,1014 Brookstown Ave. 919-725-3612 
Ohio Cincinnati, VAI-Skol, 10515 Margate Terr. 

513-563-6790 
Ohio Cleveland Hgts., Val-Skol, 12417 Cedar 

216-462-2822 
Ohio Columbus, Val-Skol SiS., Box 13088 

614-291-4123 
Okla Tulsa, T. Ray, Box 45191, 8514 E. 31st 

918-627-1515 
Pa Pittsburgh, M. Smith, 2015 Swallow Hill 

412-276-5363 
Tenn MemphiS, Ransom SiS., Box 16187 901-332-0036 
Tex Dallas, 7701 Stemmons Frwy. 214-638-7280 
Tex Houston, 6440 Hillcroft 713-771-9868 
Utah Salt Lake Cy, lindberg Co., 43t S. 3rd E 

801-364-6409 
WashBelievue, Panduit Corp., 300 120th 206-454-7267 
Wisc Appleton, Harold Mercer Co., Box 581 

414-739-6223 
·Wisc Brookfield, Harold Mercer Co., Box 222 

414,-786-6431 
For: Can., Montreal 355, Que., Deskin Sis. Corp., 1565 

Louvain SI., W: 514-384-1420 
PANEL CONTROLS CORP., 1000 MI. Elliott Ave., Detroit, 

Mich., 48207, Tel: 313-568-2400; Sis. Mgr: D. Miller 
PANELOC CORP., Front & Main Sts., Collinsville, Conn., 

06022, Tel: 203-693'8363; Sis. Mgr: G.M. Williams III 
PANOB CORP., 49 Beech 51., Port Chester, N.Y., 10573, 

Tel: 914-939-3066; Sis Mgr: M.T. Vita 
PANTA-PAK PACKAGING DIV., Pantasote Co. of N.Y. Inc., 

277 Park Ave., N. Y., 100t7, 212-826-8900; Sis. Mgr: 
J.J. Hayman 

PANTOGRAPHIC REPRODUCTION, 35 Elm Ridge Terr., 
Newington, Conn., 06111, Tel: 203-666-8128; Pres: L.J. 
Bakinow 

PAR-METAL PRODS .. DIV., Eon Corp., 1260 Atlantic Ave., 
Brooklyn, N.Y., 11216, Tel: 212-772-5800; Sis. Mgr: 
H.L. Miller 

PARABAM, INC., 3017 E. Las Hermanas St., Compton, 
Cal., 90221, Tel: 213-537-1771; Sis. Mgr: J.N. Day, Jr. 

Pg.371 
Cal Van Nuys, Gordon-Elloit, Inc., 13615 Victory 

213-873-6862 
III Chicago, Actronic Sis. Engrg., Inc., 4750 N. 

Milwaukee Ave. 312-286-1037 
MassSudbury, L.J. Maroni Assoc., Box 99 

617-443'6231 
Mo 51. Louis, Richter Equip., 9567 Page 

314-HA-7-0990 
Ohio Medina, McShane, Box 523 216-725-4568 

Pa Paoli, T. Griffin Co., 46 Darby Rd. 215-644-7710 
Tex Dallas, R.W. Mureen Co., 5523 Dyer 51. 

214·369-7561 
For: Can., Toronto, Onl., lisle Instr. Sys.; Ltd., 85 

Colville Rd. 249-9151 
PARAGON ELEC. CO., Sub. AMF Inc., 1600 12th 51., Two 

Rivers, Wisc., 54241, Tel: 414-793·1161; Dir. Mktg: 
R.C. Van Haren 

PARAMETRICS, INC., 284 Racebrook Rd., Orange, Conn., 
06477, Tel: 203-799·2333; Sis. Mgr: D. Maass 

PARAMETRIC INDS., INC., 742 Main 51.,· Winchester, 
Mass., 01890, Tel: 617-729-7333 FE Fallon 

PARAMOUNT INDS., INC., 1430 Progress Rd., FI. Wayne, 
Ind., 46808, Tel: 219-484-4111; Sis. Mgr: R.R. Weimer 

PARAPLEGICS MFG., 304 N. York· Rd., Bensenville, III., 
60106, Tel: 312-625-7740 V.J. Caricato . 

PARCOE, INC., 4501 Prospect Ave., Cleveland, Ohio, 
44103, Tel: 216-881-3627; Sis. Mgr: M.w. Kerr 

PARKER INSTR. CORP., 200 Harvard Ave., Stamford, 
Conn., 06904, Tel: 203-325·4361, TWX: 710·474-2277; 
Mktg. Mgr: Mr. Chambers 

--- Advertisement ---

Parker Instrument's u'nique etched cir
cuit coil produces a light weight, exter
nally rugged meter movement. Use in 
panel, control, edgewise, and aero
space applications where low cost 
must be accompanied by reliability. 
Available in a wide choice of styles 
and ranges to fit any application. 
Broad Engineering background to as
sist in design and manufacture of spe
cial purpose instrumentation. 

PARKER SEAL CO., 10567 Jefferson Blvd., Culver City, 
Calif., 90230, Tel: 213-837-5101, TWX: 910-340-6764; 
V.P-Mktg: W.A. Swan 

PARKS, HENRY FRANCIS LAB., Box 25665, Seattle, 
Wash., 98125, Tel: 206-523-4832; Sis. Mgr: S.T. Parks 

PASS & SEYMOUR, INC., Solvay Sta., Syracuse, N.Y., 
13209, Tel: 315-468-6211; V.P. Mktg: N.L. Cresci 

PATWIN DIV., United-Carr Inc., Box 710, Waterbury, Conn., 
06720, Tel: 203-756-3636, TWX: 710-477-1219; Sis. 
Mgr: JW. Powers 

PAUL, F.H. & STEIN BROS., 235 5th Ave., New York, N.Y., 
10016, Tel: 212-684-6370; Sis. Mgr: E. Stein 

PCA ELCTRNS., INC., 16799 Schoenborn 51., Sepulveda, 
Calif., 91343, Tel: 213-892-0761, TWX: 910-496-1525 

PCB PIEZOTRONICS, INC., 3311 Walden Ave., Depew, 
N.Y., 14043, Tel: 716-684-0001; Sis. Mgr: J.F. Lally 

PEARCE-SIMPSON, Div. Gladding Corp., Box 800, 
Biscayne Annex, Miami, Fla., 33152, Tel: 
305-888-1551; Dir of Mktg: M. Parrish 

PEARSON ELCTRNS., 4007 Transport 51., Palo Alto, Cal., 
94303, Tel: 415-326-7285; Sis. Mgr: D.O. Meacham 

PECO, 450 Landess, Milpitas, Cal., 95035, Tel: 
408-262-4050; Sis. Mgr: E.A. Gard 

PEERLESS ELEC. PRODS., Div. LTV Ling Altec., 1515 S. 
Manchester Ave., Anaheim, Cal., 92803, Tel: 
714·774-5373, TWX: 910-591-1142; Dir. Mktg: B. 
Wolpert 

PEK, INC., Div. Varo, 825 E. Evelyn Ave., SUQnyvale, Calif., 
94086, Tel: 408-245-4111,TWX: 910-339-9214; Mktg. 
Dir: Tiemo von Zweck 

PELMOR LABS., INC., 401 Lafayette St., Newtown, Pa .. 
18940, Tel: 215-968-3825; Sis. Mgr: S.B. Moon 

PEM MACH. TOOL CO., INC., 39A Myrtle SI., Cranford, 
N.J., 07016, Tel: 201-276-8600; Sis. Mgr: J.A. Kostecki 

PEMCO, 942 Commercial 51., Palo Alto, Calif., 94303, Tel: 
415-321-1177, TWX: 415-492-9484; V.P. Sis: R.L. 

'. Buckmaster 
PENBERTHY DIV., Heath Tecna Corp., 6701 Maynard 5., 

Seattle, Wash" 98108, Tel: 206-763-2170; Sis. Mgr: 
H.W. Sankey . 

PENINSULA MICROWAVE LABS., 875 Maude Ave., 
Mountain Wew, Cal., 94040, Tel: 415-969-3303, TWX: 
910-379-6945; VP Mktg: D.P. DuVall 

PENN AIRBORNE PRODS., Industrial Hwy., 
Southampton, Pa., 18966, Tel: 215-355-3400; Sis. Mgr: 
W. Williams .............................................................. Pg. 534 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213·469-1641 
Cal Palo Alto, Mauldin Co., 200 Calif. Ave. 

. 415·326-5291 
Iowa Des MOines, H.E Ferris, 4005 Plainview 

515-255-1757 
MassNatick, Andurss-Peskin, Box 268 617-653-3919 
Mich Royal Oak, Stillings Instr. Sys., 4850 Leafdale 

313'549-6030 
Minn Mpls, Pilot Sis. & Engrg. , 7007 Walker SI. 

612-925-2464 
NJ Summit, E. Smith & Assocs., 747 Springfield 

201-273-8881 
NY NY, E. Smith & Assocs., 60 E 42nd 212-682-6890 
NY Rochester, E. Smith,& Assocs., 941 Granite Bldg. 

716-546-5090 
Ohio Dublin, AnalytiC Co., Box 356 614-889-1224 

PAN - PER.· 

Ohio W. Carrollton, AnalytiC Co., Box 213 
513-434-8940 

Pa Downingtown, Reinbrecht, 125 Woodland 
215-436-4340 

Pa Pittsburgh, W. Wells, 172 Topsfield 412-833-1632 
PENN ENGRG. & MFG. CORP., Doylestown, Pa., 18901, 

Tel: 215-766-8853, TWX: 510-665-9338; VP-Sls. Mgr: 
K.A.. Swanstrom 

PENN FIBRE & SPECIALTY, 2020 E. Westmoreland St., 
Phila., Pa., 19134, Tel: 215-RE-9-4862; Sis. Mgr: W.K. 
Davis 

PENN KEYSTONE CORP., Division St., Ansonia, Conn., 
06401, Tel: 203-734-3301; V.P. Sis: EM. Parker 

PENN RESISTOR CORP., 526 N. Broad St., Lansdale, Pa., 
19446, Tel: 215·855-9516; Sis. Mgr: R.C. Pollsen 

PENN·SCl. PRODS. CO., INC., 1000 Old York Rd., 
Abington, Pa., 19001, Tel: 215-887-0375; Sis. Mgr: N.H. 
Koslow 

PENNSYLVANIA ELCTRNS. TECHNOLOGY, 1397 Frey 
Rd., Pittsburgh, Pa., 15235, Tel: 412-243-3816; 515. 
Mgr: F.K. Ross 

PENNSYLVANIA IND'L. CHEM. CORP., 120 State St., 
Clairton, Pa., 15025, Tel: 412-233-8600, TWX: 
412-233-3051; Sis. Mgr: L.J. Wolfe 

PENNWALT CORP., Pennwalt Bldg. - Three Pkwy., Phila., 
Pa., 19102, Tel: 215-587-7000, TWX: 215-569-9748; 
Mktg. Mgr: l.E Robb 

PENNWOOD NUMECHRON, Tymeter Elctrns., 7249 
Frankstown Ave., Pittsburgh, Pa.., 15208, Tel: 
412-371-4200; Sls.Mgr: J. Bergman •••••••••••••••••• Pg. 372 
EXP: N.Y., Westbury, Minthorne Int'l., 2200 Shames Dr. 

PENTA LABS., Div. Kilovac, Box 4422, Santa Barbara, 
Cat,931 03, Tel: 805-684-4560, TWX: 910-336-1141; Sis. 
Mgr: ·J.L Dysart .............................. Pgs. 1744,1745,2428 
(Refer to Kilovac Corp. for Sales Office Information) 
PENTRONIX, DIV., Wolverine Pentronix, 1737 Cicotte St., 

Lincoln Pk., Mich., 48146, Tel: 313-388-3100; Sis. Mgr: 
F.J. Lohan 

PERFECT GEAR & INSTR. CORp., 18141 Napa, 
Northridge, Calif., 91324, Tel: 213-885-1781, TWX:' 
910-493-1241; Sis. Mgr: A. Cazier 

PERFECTION MICA CO_, Magnetic Shield Div., 740 
Thomas Dr., Bensenville, III., 60106, Tef: 312-766-7800, 
TWX: 910-256-4815; Sis. Mgr: Fl Vance 

P!ls.2002,2003,2321,2764,2765 
Cal Menlo Pk., Frauman Assoc., Box 969 

415-322-8461 
Colo Denver, E Johnson, 10130 W. Ashbury 

303-985-4810 
Conn Meriden, A. Allison Co., Box 467 203-BE-7-9232 
III Westchester, W. Brouillette, 9855 Roosevelt 

312-FI-5-6500 
Md Baltimore, D. Jones, 2100 N. Charles 

301-752-0577 
Minn St:Paul, E. Melius, 3758 N. Dunlap 612-484-8541 
NJ Moorestown, Elec. Camps., 355 Cride'r 

. 609-235-3012 
NJ Union City, Bressler, 4808 Bergenline 

201-UN-4-9577 
NM Albuquerque, Bennewitz, 9720 E Candelaria, NE 

505-298-6775 
NY New York, Bressler Assocs. 
Ohio Dayton, F. Ohmer, Box 2013 

212-0X-5-3727 
513-434-1454 
215-342-3990 Pa Phila., D. Jones, 6520 Rising Sun 

Tex Dallas, Techno Assocs., Box 20544 
214-FL-7-9213 

Utah Salt Lake Cy., P. Bowthorpe Agency, 143 S. 4th 
801-328-8173 

WashSeattle, Jon B. Jolly, Pier 59 206-624-2152 
For: Can., Westmount, Que., R. Griffith, 455 Mt. 

Stephen WE 7-1167 
PERIPHERAL EQUIP. CORP., 9600 Irondale Ave., 

Chatsworth, Cal., 91311, Tel: 213-882-0030, TWX: 
910-494-2093; Sis. Mgr: G. Held 

--- Advertisement ---

Peripheral Equipment Corp. is recog
nized by industry as the leader in lat
est-~neration digital magnetic tape 
transports. PEC is the largest in
dependent supplier of low-cost tape 
transports with thousands of units in 
the field and more than 300 models to 
choose from. PEC also offers a com
plete line of data formatters for use 
with its magnetic tape transports. A 
new addition is PEC's line of low-cost 

,disc drives designed especially for 
mass storage in mini and small com
puter systems. Send for a complete set 
of literature from PEe. 

See Page_957 for TRADE NAME DIRECTORY PAGES:. 1-988' (Vol. 1) .. _989-2008 (Vol. '2) .. _2009-3076 (Vol. 3). 
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PERKIN-ELMER CORP., Elctrn. Prods. Dept., Ind'i. 
Prods. Div., 131 Danbury Rd., Wilton, Conn., 06897, Tel: 
203-762-4786, TWX: 71CJ..479-3213; SIs. Mgr: M. 
Redovian ................................................................ Pg. 2969 
Ariz Scottsdale, Mercury Engrg., 6031 E. Windsor 

602-945-1927 
Cal Encino, Perkin-Elmer, 18075 Ventura Blvd. 

213-881-4655 
Cal Los Angeles, 6023 S. Garfield Ave. 213-685-9609 
Cal' Mtn. View, Western Sis., Box 96 415-967-5913 
Cal San Carlos, R:W. Rayburn, 607 Knoll Dr. 

415-593-2630 
Cal San, Francisco, '320 Shaw Rd, 415~761-1155 

Colo Littleton, Alden Sis., 7386 S, Platte Canyon 
303-794-1531" 

Conn Wilton, Perkin-Elmer, 131 Danbury Rd. 
203-762-4786 

Fla Ft. Lauderdale, Snow Co., 3109 N.E. 25th 
305·563-2448 

Ga Chamblee, 5925 Peach tree Ind'l. Blvd. 
404-451-1661 

III Bedford Pk., 6850 S. Harlem Ave. 312-458-2200 
III Chicago, Electro-Tech Mktg., 3525 W. Peterson 

312-588-4535 
III Lisle, A.L. Maple, 6006 Forest View 
Mass Natick, W. Beayer, 41 Indian Ridge Rd. 

617-655-1529 
MassNeedham Hghts., IS5-~th Ave. 
NC High Point, 2401 Brevard SI. 
Minn St. Paul, Box 3211 

617-449-0300 
919-883-0141 
612-733-5960 

Mo St. Louis, Box 510 314-991-1320 
NJ Moorestown, EW. Ball, 31 S. Shirley Ave, 

609-235-3737 
NJ Rutherford, K.W. Kuenzle, 65 Lincoln Ave. 

, 201-939-6779 
NJ Tenafly, R.T. Gustafson, 45 Oak St. 201-567-3083 
NJ W. Caldwell, Box 76, 15 Henderson Dr. 

201-227-9100 
NY Buffalo, Box 2012 716-894-5214 
Ohio Cincinatti, J.J. O'Brien, 740 Northland Rd 

513-825-0455 
Ohio Cincinalti, 4835 Para Dr. 513-242-2313 
Ohio Cleveland, 12200 Brookpark Rd. 216-267-1800 
Ohio Cleveland Hghts., Baron Sis., 1001 Englewood 

216-381-7186 
Ohio Rocky River, W.J. Flynn, 21017 Aberdeen Rd. 

216-333-8734 
Pa Berwyn, B.J. Graham, 840 Old State Rd. 

215-644-5840 
Pa Phila., Sencorlnc., 2222 Glendale st. 

215-342-0223 
Pa Phila., 5698 Rising Sun AYe. 215-742-0200 
Tex Dallas, 21'21 Santa Anna Aye. 214-327-7311 
Tex Dallas, Southern Engrg., 6434 Maple 

214-357-0669 
WashBelleyue, Conrard Engrg., 12880 Bellevue 

Redmond , 206-455-1336 
WashSeattle, 100 Andover Pk. W. 206-244-7200 

PERKIN-ELMER CQRP., Instr., Div., Main Ave., Norwalk, 
Conn., 06852, Tel: 203-762-1000, TWX: 710-468-3213; 
Sis. Mgr: W.B. Ferguson , 

PERKINS MACHINE & GEAR, Circuit Ave., W. Springfield, 
Mass., 01089, Tel: 413-737-4751: V.P: J.D. Elbaum 

PERMACEL, Diy. Johnson & Johnson, U.S. Highway'" I, 
New Brunswick, N.J., 08903, Tel: 201-524·0400: Sis. 
Mgr: A. Callahan 

PERMACOR, A Div. of Radio Cores, Inc., 9540 S. Tulley 
Ave., Oak Lawn, III., 60454, Tel: 312-422-3353: Sis. 
Mgr: JW. Loughlin 

PER MAG CORP .. 88-06 Van Wyck Expwy., Jamaica, N.Y., 
11418, Tel: 212-0L-7-1818, TWX: 710-582-2952; Sis. 
Mgr: J. Kaelin 

PERMALUSTER, INC., 1844 N. Keystone St., Burbank, 
Calif., 91504, Tel: 213-849-4543: Sis. Mgr: H. Walker 

PERMANENT MAGNET CO., INC., 4437 Bragdon St., 
Indianapolis, Ind., 46226, Tel: 317-541'-1336: Sis. Mgr: 
R:M. Burns 

PERMAVOL T TRANSFORMERS,INC., Box 2582, S. Bend, 
Ind., 46613, Tel: 219-282-1255, TWX: 810-299-2532 

PERMONITE MFG. CO., 910 w. Jackson Blvd., Chicago, 
111.,60607, Tel:, 312-738-2220, TWX: 312-431-1173: 
Sis. Mgr: A.L. Kaye 

PERRY AMPLIFIER, 138 Fuller St., Brookline, Mass., 
02146, Tel: 617-734-0844; Sis. Mgr; H. Rodman 

MANUFAcTURERS & SALES OFFICES DIRECTORY 

--- Advertisement 

Ultra low noise (lOB typical) transis
tor amplifiers for use with infrared de
tectors and electrical transducers; 
voltage mode, current mode and auto
matic bias control. Standard models 
are available to match all infrared de
tectors and transducers produced in 
the U.S. and Europe. Multi-Element 
amplifier arrays are available'in all op
erating modes with hybrid modules 
containing up to 100 signal channels. 
Standard secondary function amplifi
ers such as; logarythmic, AGC, video, 
RF, etc., are also available frorn stock. 

PESCHEL INSTRS., 1412 Viscaya Pkwy., Qape Coral, Fla., 
33904, Te,l: 813-Ll-2-3164 

PESCO PRODS., Div. Borg-Wamer Corp., 24700 N. Miles 
Rd., Bedford, Ohio, 44146, Tel: 216-292-6100, TWX: 
810-422-2212; Sis. Mgr: R.L. Schroeder 

PETERSEN RADIO, 2800·W. Broadway, Council Bluffs, 
Iowa, 51501, Tel: 712-323-7539; Sis. Mgr: N. Anderson 

PETTY GEOPHYSICAL ENGRG., 700 Tower Life Bldg., 
San Antonio, Tex., 78206, Tel: 512-226-5131; VP Mktg: 
H. J. Jones 

PFC MFG. DIY., Area Elctrns., Inc., Community Dr., 
Great Neck, N.Y~ 11022, Tel: 516-487-0500, TWX: 
510-223-0804; Sis. Mgr: 'M. Samuels .... PgS.23311-2345 
Cal Hawthorne, W.C.V. Co., 14125 Inglewood 

213-772-4479 
Cal Mountain View, W.C.V. Co., 2015 Latham 

415-961-5096 
Md Towson, Habco Elctrns., 603 Alleghany 

301-825-9637 
Mass Brookline, Technology Prods., 233 Harvard 

617-731-0658 
NJ Fairlawn, Bixon Assoc., Box 305 201-797-5356' 
NY Great Neck, Pacent Engrg., 300 Northern 

. 516-482-4678 
NY Syracuse, J.A. Hotze, 112 Dewitt St. 

315-479-6641 
Pa Fairview Vlg.,-R. Hilderbrande, Germantown Pike 

215-247-6225 
Tex Richardson, C. Hoffman, 777 S. Central 

- 214-235-3600 
WashSeattle, Underwood & Underwood, Box 66581 

206-243-2133 
PFIZER-MINERALS, Pigments & Metals Div., 235 E. 42nd 

St., New York, N.Y., 10017, Tel: 212-LR-3-2816; V.P. 
Sis: RW. Linnett 

PHAOSTRON INSTR. & ELCTRN. CO., 151 Pasadena 
Ave., So .. Pasadena, Cal., 91030, Tel: 213-255-1417, 
TWX: 910-321-4134 

PHELPS DODGE COMM .. No. Haven Div., 60 Dodge Ave., 
North Haven, Conn., 06473, Tel: 203-239-3311, TWX: 
710-465-0244; Sis. Mgr: D. McGalliard 

PHILADELPHIA QUARTZ CO., 1146 Pub. Ledger Bldg., 
Phila., Pa., 19106, Tel: 215-627-7200; Sis. Mgr: J.R. 
Forrest 

PHILADELPHIA SCI. CONTROLS, 1135 Cedar Ave., 
Croydon, Pa., 19020, Tel: 215-785-3282; Sis. Mgr: R.J. 
Zeigler ................. _ .................... _ ........................... Pg. 1770 
Cal Burbank, TeCh-Ser, 2435 N. Naomi 213-846-9631 
Cal Palo Alto, Tech-Ser, 800 San Antonio 

415-326-6400 
Cal San Diego, Tech-Ser, 3760 Midway 714-222-1121 
Conn Hamden, Northeast Engrg., 3013 Dixwell 

203-248-4481 
Fla , Clearwater, J., Barber, 1813 Brentwood 

I 813-442-8713 
III Northfield, Laub Engrg., 456 Frontage 

'312-446-4166 
Kans Shawnee Mission, M. BettiS, Box 598 

816-362-0772 
Kans Wichita, M. Bettis, 423 N. Fountain 

314-MU-5-7441 
Md Landover Hills, Eastern Comps., 6200 Annapolis 

215-927-6262 
MassDanvers, Northeast Engrg., 5 Elm 617-774-3010 
Mich Detroit, H. Teplitz, 26847 Grand River 

313-537-9058 
Mo St. Louis, M. Bettis, 9103 Bessemer 

316-HA-9-2099 
NY Manhasset, Northeast Engrg., 124 Trumbull 

516-365-9633 
NY Syracuse, G. Miller, 700 E. Water 315-478-3113 
Ohio Cleveland, H. Teplitz, 3945 Meadow Brook 

216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem 513-277-6531 
Ore Portland, J. Edstrom, 407 SW. Eleventh 

503-777-3582 
Pa Philadelphia, Eastem Comps., 1349 W. 

Cheltenham 215-927-6262 
Tex Dallas, Tech-Ser, 10210 Monroe 214-358-2504 

PHILAMON,INC., 90 Hopper St., Westbury, N,Y~ 11590, 
Tel: 516-333-1700, TWX: 510-222-4749; Sis. Mgr: 

Pg.I424 
EXP: N.Y .. New York, B. Freudenberg, 50 Rockefeller 

Plaza 212-757-9130 

PHILIBRICK/NEXUS RESEARCH, See Teledyne 
Philbrick 
PHILCO-FORD CORP., 815 Conn. Ave., NW., 

Washington, D.C., 20006, Tel: 202-298-7800 
PHILIPS BROADCAST EQUIPMENT CORP., Government 

Systems Division, One Philips Pkwy., Montvale, N.J., 
07645, Tel: 201-391-1000, TWX: 710-990-7301; Dir. of 
Mktg: W.L. Portugal 

PHILIPS ELCTRN. INSTRS., 750 S. Fulton Ave., Mt. 
Vernon, N.Y., 10550, Tel: 914-664~4500, TWX: 
710-562-0127; Sis. Mgr: R. Rude 

--- Advertisement --

Ali Philips Electronic Measuring Ap
paratus (T & M) is available with im
mediate delivery from 
stock-Oscilloscopes, Meters, Pulse 
Generators, Transistor Curve Tracers, 
Low Frequency Measuring Systems 
and instrumentation Recorders. Con
tact Philips Electronic Instruments, 
750 S. Fulton Ave., Mt. Vernon, N.Y. 
10550 Phone 914/664-4500. 

PHILIPS ELCTRNS. INDS., LTD., 116 Vanderhoof Ave., 
'Toronto 17, Can., Tel: 416-425-5161; Sis. Mgr: A.J. 
Hutcheon 

PHILIPS ELMET CORP .• Lisbon Rd., Box 1041, Lewiston, 
Me., 04240, Tel: 207-784-5478; Sis. Mgr: J.D. Hix 

PHILIPS METALONICS, Div. PEPI Inc., 888 S. Columbus 
Ave., Mt. Vernon, N.Y., 10550, Tel: 914-664-4500, 
TWX: 710-562-0127; Sis. Mgr: B.E. Lawton 

PHILLIPS MFG. CO., 7334 N. Clark St., Chicago, III., 
60626, Tel: 312-338-6200; Sis. Mgr: GW. Vines 

PHILLIPS PROCESS CO., INC., 192 Mill St., Rochester, 
N.Y., 14614, Tel: 716-232-1825; Sis. Mgr: W.O. Geib 

PHILMORE MFG. CO., 130-01 Jamaica Ave., Richmond 
Hill, N.Y., 11418, Tel: 212-HI-I-5000; Sis. Mgr: J. 
Granat 

PHILWAY PRODS., 701 Virginia Ave., Ashland, Ohio, 
44805, Tel: 419-322-1587; Sis. Mgr: J.W. Miller 

PHOENIX MATERIALS CORP., Box 9, Kittanning, Pa., 
16201, Tel: 412-548-1531; Sis. Mgr: M. Baggott 

PHOENIX WIRE,INC., 100 Teflon Ave., S. Hero, Vt., 05486, 
Tel: 802-372-4561; Sis. Mgr: W.A. Legge 

--- Advertisement --

Micro-Miniature High-Reliability 
Wires. Phoenix Wire specializes in the 
custom application of Teflon to fine 
wires. Guages 26 to 60 of any compo
sition can be insulated with less than 
.000025 to over .006 inches of Teflon. 
Custom cut & strip service for all types 
of insulated wires also available. 

PHOTO CHEMICAL PRODS. CAL., 1715 Berkeley, Santa 
Monica, Cal., 90404, Tel: 213-393-9761; Sis. Mgr: J.S. 
Clavell' 

PHOTO-CRYSTALS, 605 Prairie St., St. Charles, III., 
60174, Tel: 312-JU-4-3813; Sis. Mgr: W.A. Bailey 

PHOTO DIGITIZING SYS., 820 S. Mariposa St., Burbank" 
. Cal., 91506, Tel: 213-849-6251; Sis. Mgr.: A.M. Pezzuto 

PHOTO RESCH. CORP., 3000 N. Hollywood Way, 
Burbank, Calif., 91502, Tel: 213-849-6017; Sis. Mgr: R. 
Lattin 

PHOTO-SONICS, INC., 820 S. Mariposa St., Burbank, 
Calif., 91506, Tel: 213-849-6251; Sis. Mgr: D. Lassiter 

PHOTO TECH. PRODS., Sub. Ehrenreich Photo Optical. 
623 Stewart Ave., Garden City, N.Y., 115;10, Tel: 
516-248-5200; Mktg., Mgr: S. Held 

PHOTOBELL CO., INC., 12M East 22nd St., New York, 
N.Y., 10010, Tel: 212-674-2121; Sis. Mgr: A. Edelman 
--- Advertisement -, ---

Photoelectric devices, methods, ideas 
for machines, instruments, production 
lines; to trigger, control, sort, alarm, 
count, inspect, reject, measure, sense. 
Low quantity prices, custom designs, 
for projectors, receivers, reflex photo
heads, solid-state logic circuits to fit 
need. 

PHOTO LOGIC CO., 3704 E. Walnut Ave., Orange, Cal., 
92669, Tel: 714-538-7977; Sis. Mgr: R. Arnold conrd 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

conl'd --- Advertisement --

Photologic Company manufactures 
Kelvin type (dual contact) relay test 
sockets in more' than 500 different 
configurations including TO-5 types. 
Relay testers are manufactured in 
standard types or specials to meet cus
tomer specifications. Complete litera
ture is available on request. 

PHOTOMATION, INC., 280 Polaris Ave., Mountain View, 
. Calif., 94040, Tel: 415-967-8992; Pres: A.W. Heimsoth 

PHOTO MECHANISMS DIV., INC., Sub. LogEtronics, Inc., 
15 Stepar PI., Huntington Sta., N.V., 11746, Tel: 
516-423-4411; Sis. Mgr: C.J. Brasser 

PHOTON SOURCES, INC., Box 636, Ann Arbor, Mich., 
48107, Tel: 313-455-1220; Sis. Mgr: A.P. Scherer 

PHOTOVOLT CORP., 1115 Broadway, New York, N.V., 
10010, Tel: 212-989-2900; Sis. Mgr: P. Merrett 

PHOTRON INSTR. CO., 6516 Detroit Ave., Cleveland, 
Ohio, 44102, Tel: 216-281-7020; Sis. Mgr: N.H. 
Fayerweather 

PHVSICAL ELCTRN. LABS., 1185 O'Brien Dr., Menlo 
Park, Calif., 94025, Tel: 415-323-9092; Pres: A.A. Craig 

PHYSICAL SCIENCES, 312 E. Live Oak Ave., Arcadia .. 
Cal., 91006, Tel: 213-445-2611, TWX: 910-582-3215; 
Sis. Mgr: H. Potter 

PHVSITECH, INC., 645 Davisville Rd., Willow Grove, Pa., 
19090, Tel: 215-657-2900; Sis. Mgr: T.J. Padden 

P.1. TAPE, 7951 North Ave., Lemon Grove, Calif., 92045, 
Tel: 714-466-2255; Sis. Mgr: L. Cochran 

PIC DESIGN CORP., Sub. Benrus, Box 335, Benrus Ctr., 
Ridgefield .. Conn., 06877, Tel: 203-438-0345, TWX: 
710-467-0666; Mktg. Mgr: F. Novak 

PICKARD & BURNS INC., 90 E. Montauk Hwy., 
Lindenhurst"N.V., 11757, Tel: 516-888-5200; Pres: D. 
Aore 

PICKERING & CO., INC., 101 Sunnyside Blvd., Plainview, 
N.V., 11803, Tel: 516-0V-l-02oo; Dir. of Mktg: D.P. 
Collins 

PICKERING & CO., Meas. & Controls Div., 101 Sunnyside 
Blvd., Plainview, N.V., 11803, Tel: 516-681-0200; Sis. 
Mgr: G.p. Petetin 

PICKETT INDUSTRIES, INC., P.O. Box 1515, Santa 
Barbara, Calif., 93102, Tel: 805-963-3501; Sis. Mgr: H. 
Edmondson 

PICO CRIMPING TOOLS CO., 9832 Jersey Ave., Santa Fe 
Springs, Calif., 90670, Tel: 213-723-2150; Pres: D.E. 
~~:!:;~, 

PICO ELCTRNS INC., 316 W. First SI., Mounl Vernon, 
N.Y., 10550, Tel: 914-699-5514; SIs. Mgr. J. Sweeney 

Pg.2970 
Ariz Scottsdale, C. Hower & Co., Box 1627 
MassWaltham, Selmark Assocs., 181 West SI. 
Minn Mpls., F.B. Hill, 7317 Cahill Rd. 
Ohio Dayton, Bek Assocs., 1700 Needmore Rd. 
Tex Dallas, J.V. Schoonmaker Co., 2995 Ladybird La. 

PICONICS INC., Cummings Rd., Tyngsboro, Mass., 01879, 
Tel: 617-649-7501; Sis. Mgr: M. Wiggin 

--- Advertisement ---

Specializing in microelectronic induc
tors and transformers, we offer fixed 
and tunable devices ranging in sizes 
smaller than transistor dice to as large 
as 113 To-5 can volume. Extended 
tuning range units give 10: I tuning 
range. Our devices are considered the 
most stable in the industry irregardless 
of size. Present applications include 
sattelites, military i-f amplifiers, mina
ture transmitters. 

PIEZO TECHNOLOGY, 2400 Diversified Way, Orlando, 
Fla., 32804, Tel: 305-425-1574, TWX: 810-850-4136; Sis. 
Mgr. J. Dlnnan ................................................. : .... Pg. 1425 
Ariz Scottsdale, Erskine Assocs., Box 1586 

, 602-947-7255 
Cal Millbrae, Melvin Sis., 113 EI Camino Real . 

415-697-6922 
Cal Van Nuys, R.L. Assocs., 14401 Gilmore 

213-782-7826 
Colo Denver, Walter Engr., 880 Bonnie Brae 

303-777-5585 
Fla Maitland, Ellis Assocs., Box 1261 305-644-9014 
III Chicago, T. Hunter, 5653 W. Irving Pk. 

312-777-2500 
Ind Flo Wayne, Scott Elctrn~., 124 W. Wash. 

219-743-1586 
Ind Indianapolis, Scott Elctms., Hullett Bldg. 

317-635-8951 
Kans Mission, Midland Engr., 5460 Buena Vista 

913-262-6565 
Ky Louisville, Scott Elct;, 334 Francis Bldg. 

502-583-3220 
Md Baltimore, C. Emrich, Rolling & Wilkens 

301-747-8348 

Mass Sudbury, Naton·Neenan Assoc •. , Box 203 
617-893-0914 

Minn SI. Paul, Countryman Assoc., 1821 University 
612-698-9151 

NJ Haddonfield, Mesa Tech., Box 466 609-429-9531 
NV Buffalo, Bowser & Sapecky, 4541 Main 

716-839-4170 
NV Dewitt, Bowser & Sapecky, 4317 E. Genessee SI. 

315-446-5920 
NV Melville, TX Sis., 900 Walt Whitman Rd. 

516-271-5850 
NV Poughkeepsie, Bowser & Sapecky, Box 1684 

914-452-5730 
NC Greensboro, L & 0, Inc., Box 7234 919-292-3201 
Ohio Cincinnati, Scott Elct., 9505 Montgomery 

513-791-2513 
Ohio Cleveland, Scott Elctrns., 1836 Euclid 

216-861-2627 
Ohio Dayton, Scott' Elctrns .. 517 Hulman Bldg. 

513-223-2652 
Tex Dallas, Stevens SiS., Box 34493 214-350-2476 
For: Can., Scarborough, Onl., Lake Engrg., 123 

Manville 751-5980 
PILOT CHEMICALS, INC .. 36 Pleasant SI., Watertown, 

Mass.; 02172, Tel: 617-WA-4-5445; Staff Physicist: 
F.R.Dunnili 

PINKERTON ELECTRO·SECURITY CO., Div. Pinkerton's, 
Inc., 61 Sutton Rd., Webster, Mass., 01570, Tel: 
617-943-1518; Sis. Mgr: J.F. McKenna 

PINLITES,'1275 Bloomfield Ave., Fairfield, 'N.J., 07006, 
Tel: 201-226-7724; SIs. Mgr. D. Rovlne ............ Pg. 1490 
Ala Huntsville, Powertronics, Box 3384 205-852-6347 
Ariz Scottsdale, E. Foley, 441 N. Winfield Scott Plaza 

602-945-2655 
Cal Burlingame, J. Logan, 844 Stanton Rd. 

415-697-6100 
Cal Pasadena, Compo Corp., 232 N. Lake 

213-681-7448 
Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Conn Woodbury, C. Lueders, Westwood Rd. 

203-263-4446 
Fla Melbourne, Hanson Assocs., Inc., Box 26 

305-727-7474 
III Chicago, Lightner, 6322 N. Milwaukee 

312-774-1500 
Kans Overland Pk., Buse SiS., 6920 W. 82nd 

913-649-1913 
Md Silver Spring, R. uavies, i Ii Old "osi Oii. 

301-587-3910 
Mass Needham Hgts., C. Lueders, Box 161 

, 617-449-0345 
Mich Birmingham, J. Hofstetter, 100 Maple E. 

, 313-642-0590 
Minn SI. Paul, Cahill, 3000 Hudson Rd. 612-739-8445 
Mo SI. Charles, Buse SiS., 608 S. Main SI. 

314-724-6667 
NJ Cherry Hill, Mid-Eastern, 1759 Country Club 

609-428-7977 
NV New Hartford, KLM, 1 Nouvelle Pk. 315-735-8525 
NV N.V., Haber-Ramp; 2315 Broadway 212-799-4040 
NC Raleigh, Powertronics, 2911 Essex Cir. 

~ 919-787-9090 
Ohio Medina, J. Hofstetter, 5168 Valley View 

216-241-4880 
Okla Tulsa, Allied Comps., Box 4768 918-939-2848 
Pa Pittsburgh, J.C. Hofstetter Co., 176 Reed Dr. 

412-922-3890 
Tex Dallas, Allied, 10464 E. Northwest 214-3,48-6660 
WashSeattle, R.,Johnston, 1011 N.E. 69th 

206-524-5170 
PIONEER ELEC. & RESCH. CORP., 743 Circle Ave., 

Forest Park, III., 60130; Tel: 312-771-8242; Sis. Mgr: 
J.w. Bullock 

PIONEER FOOT SWITCH CO., 3720 N. New' England 
Ave., Chicago, III., 60634, Tel: 312-MU-5-3119; Pres: S. 
Mack ' 

PIONEER MAGNETICS, 1745 Berkeley St., Santa Monica, 
Cal., 90404, Tel: 213-829-3305; Sis. Mgr: H. Kohnen 

PIONEER METALS,INC., Hwy. 127, N., Harrodsburg, Ky., 
40330, Tel: 606-734-4373, TWX: 810-535-3211; Sis. 

'Mgr: P. Meadows ' 
--- Advertisement ---

Pioneer Metals, Inc. manufactures a 
special Honeycomb for R.F.L sheild
ing. This material is commonly reo 
ferred to as "Copper Brazed 
Honeycomb", and is made from a mild 
steel foil .005 to .010" thick. The cell 
is hexagonal in shape, and is brazed 
with copper under vacuum or Hydro· 
gen atmosphere. We also have facili
ties for contract furnace brazing and 
complete 'manufacture of component 
parts. 

PHO - POL 
PIRGO ELCTRNS., Affilate Sprague, 130 Central Ave., 

Farmingdale, N.V:, 11735, Tel: 516-694-9880; Sis. Mgr: 
G.R. Levy 

PITIMAN CORP., Sellersville.. Pa., 18960, Tel: 
215-257-5117; VP & Sis. Mgr: C.A. Pittman, III 

PLAN HOLD CORP., 21611 Perry SI., Carson, Cal., 90745, 
Tel: 213-775-6711; Sis. Mgr: J.W. Doll 

PLANET INSTR., T.A. Edison Inslr. Div. McGraw Edison, 
1520 Progress Rd., FI. Wayne, Ind., 46808, Tel: 
219-483-8194, TWX: 810-332-1419; Mklg. Mgr: J. Rusler 

Pgs. 1340,1626 
Ariz Scottsdale, Mercury Eng., 6031 E. Windsor 

, 602-945-1927 
Cal Palo Alto, E.E. Enterprises, 770 Welch Rd. 

, 415-324-4448 
Cal Van Nuys, E.E. Enterprises, 5901 'Noble 

213-787-5360 
Colo Littleton, Alden, 7386 S. Platte Canyon 

303-794-1531 
Fla Miami Beach, Geartner, 1125 71st 305-861-3661 
Fla Orlando, Geartner Assoc., 1221 Lee 

305-299-1000 
III MI. Prospect, Magnuson, 2420 Oakton 

, 312-622-6322 
Ind Flo Wayne, McDonald Sis. Co., Box 2848 

, 219-745-9214 
MassBedford, F.R. Lesser, Box 241 617-275-7558 
Minn SI. Paul, Magnuson Assocs., 1246 W. 7th SI. 

612-227-8495 
NJ Summit, A. Potter, 64 Woodland 201-277-0220 
NV Hyde Pk., R. Kennedy, Green Tree 914-229-2269 
NV N.Y., Haber.Ramp, 2315 Broadway 212-799-4040 
NV N.V., Metro·N.V., Corp., 210 W. 78th 

212-682-5844 
NV Rochester, R. Kennedy, 39 Saginaw 

716-271-6322 
Tex Houston, P.J. Scanlon Co., Box 1643 

713-466-6897 
Tex Richardson, P. Scanlon, 724 S. Sherman 

, 214-231-4661 
WashBelievue, Conrard, 12880 Believue·Redmond 

206-455-1336 
EXP: N.V., N.V., Technitron, 41 W. 57th SI. 

212-758-2790 
For: Can., Pte. Claire, Dorval, Que., C. Pipo, Box 57 

514-697-2784 
For: Can., Weston, Onl., C. Pipe, 65 Waterford 

416-249'1766 
PLASMADYNE, Div. <>eotel,lnc., ~1:!39 S. Main, Santa Ana, 

Calif., 92707, Tel: 714-545-7171; Sis. Mgr: A. Bernstein 
PLASTIC ASSOCS., INC., 60 Inip Dr., Inwood, N.V., 11696, 

Tel: 212-327-5600; Sis. Mgr: A. Tonnesen 
PLASTIC WIRE & CABLE CORP., Sub. Triangle Inds., Inc., 

E. Main SI.,' Jewett City, Conn., 06351, Tel: 
203-376-44n; V.P. Mktg: J.T. Daly 

PLASTICS MACH. DIV., New Britain Mach. Co .. Box 1320, 
New Britain, Conn., 06050, Tel: 203-229-1641 

PLASTIGLIDE MFG. CORP., 1757 Stanford SI., Santa 
Monica, Cal., 90404, Tel: 213-870-9208; Sis. Mgr: S. 
Powell 

PLASTOFILM INDS., 916 W. Union Ave., Wheaton, III., 
60187, Tel: 312-668-2838; Sis. Mgr: G. Wiss 

PLASTOID CORP., 42-61 24th SI., Long Island City, N.V., 
11101, Tel: 212-ST-6-62oo; Sis. Mgr: W. Grant 

PLECTRON CORP., Ovarton, Neb., 68863, Tel: 
308-987-2416; Sis. Mgr: M. Meyer 

PLESSEV ELCTRNS. CORP., 170 Finn CI., Farmingdale, 
N.V., 11735, Tel: 516-694~7377; Sis. Mgr: B.R. Erde 

PL VMOUTH RUBBER CO., INC., Canton, Mass., 02021, 
Tel: 617-828-0220, TWX: 617-828-4546; Sis. Mgr: F.E. 
Harris, Jr. ' 

PMC DESIGNING, 1832 Amberlawn Ave .. Cincinnati .. Ohio, 
45237; VP & Sis. Mgr: J. Restle 

POCO GRAPHITE, INC., Subs. Union Oil Co. Cal., Box 
2121, Decatur, Tex.; 76234, Tel: 8-17-627-2121, TWX: 
910-890-5724; Sis. Mgr: T.M. Todd 

PODGOR, JOSEPH CO., 7895 Browning Rd., 
Pennsauken, N.J., 08109, Tel: 609-NO-3-7878; Sis. 
Mgr: F.e. Kline ' 

PODGOR, JOSEPH E. CO., INC .. Box 1714, Phila., Pa" 
19105, Tel: 215-WA-5-7878; Sis. Mg,: F. Kline 

POLACOAT, INC., 9750 Conklin Rd., Cincinnati .. Ohio, 
, 45242, Tel: 513-791-1300; Pres. B.J. Benton 

POLARAD ELCTRN. INSTRS" 5 'Delaware Dr., Lake 
Success, N.Y., 11040, Tel: 516-328-1100, TWX: 
510-223-0414; SIs. Mgr: E. Feldman •••••••• Pgs. 538-540 
Ala Huntsville, J. Highsmith, 3322 S. Memorial 

, 205-8a 1-3294 
Alas Anchorage, Arva, Inc., Box 759 907-272-5231 
Ariz Phoenix, T. L. Snitzer Co., 15 N. 40th PI. 

602-273-1673 
Cal Cupertino, T. Snitzer, 10320 Saratoga·Sunnyvale 

408-257-8333 
Cal Del Mar, T. Snitzer, Box 805 714-454-2191 
Cal' Los Angeles, T. Snitzer, 9005 ExpOSition 

213-836-6170 

See Page 957 for TRADE NAME DIRECTORY PA(;ES: 1-988 (Vol. 1) •• ,989-2008 (Vol. 2) ••• 2009-3076 (Vol. 3) 



POL· POT MANUFACTURERS&: SALES OFFICE~ DIRECTORY 

Colo Denver. BennawHz. 2801 E. Colfax 303-399-1132 
Conn Hartford. Instr. Assoes .• 234 Murphy 

203-525-9367 
'DC Wash .• Eastern Instr .• 2600' Virginia. N.W. 

, 202-333-8880 
Fla Orlando. J. Highsmith. 2543 Industrial 

, 305-293-5202 
III Chicago. L. Green. 5218 W. Diversey 

312-286-6824 
Ind Indpls .• L. Green. 1111 E. 54th St. 317-253-2087, 
Iowa Cedar Rapids. Engrg. Sves .• 1026 3rd. S.E. 

319-366-1591 
Kans Prairie Vlg .• Engrg. Svcs .• 7830 State Line 

. 913-649-4000 
Md Silver Spring. Brimburg. 814 Thayer 301-588-7790 
MassBedford. Inslr: Assoes .• 175 Middlesex 

617-275;0700 
Mich Detroit. H. Teplitz. 26847 ,Grand River 

313-537-9058 
Minn Mpls .• L. F. Green. 6225 University. N.E. 

. 612-781-1611 
Mo St. Louis. Engrg. Svcs .• 6717 Vernon 

314-726-2233 
NJ Red Bank. Eastern Inslr .• 157 Broad 

201-642-4242 
NM Albuquerque. Bennawitz. 9720 Candelaria. N.E. 

505-298-6775 
NY Great Neck. Meas. Tech .• 295 Northem Blvd. 

516-482-3500 
NY No. Syracuse. NACO Elctrns .• Box 248 

, 315-699-2651 
NY Poughkeepsie. NACO Elctrns .• 14 Levi St. 

914-462-2730 
NY Rochester. NACO Elctms .• 74 Park Ave. 

716-244-4720 
NY Utica. NACO Elctrns .• 2631 Edgewood 

3i5-732-1801 
NC Charlotte. J.L. Highsmith. 3733 Monroe 

704-333-7743 
Ohio Cleveland. H. T eplitz. 3945 Meadowbrook 

216-371-2044 
Ohio Dayton. H. Teplitz Co .• 3718 Salem 'Ave. 

513-277-6531 
Okla Tulsa. Data Engrg. Corp .• 4580 E. 50th St. 

918-622-3753 
Ore ~ortland. Arva. Inc .• 2035 S.W .. 5eth Ave. .' 

503-292-8762 
ea Phila .• Eastern Instr .• 613 Chelthanham 

, ,.215-927-6269 
'!'ex Houston. Data Engrg .• 2120 S. Post Oak 

713-622-2820 
Tex Richardson. Data Engrg .• 777 S. Central 

Expy.l-W ' '214-231-4846 
Tex San Antonio. Data Engrg .• 4438 Centerview 

, 512-732-7176 
WashSeattle. Arva. Inc .• 1320 Prospect St. . 

206-622-0177 
POLLAK. JOSE:PH CORP .• 195 Freeport St.. Boston. 

Mass .• 02122. Tel: 617-282-9550; Sis. Mgr: C.G. 
Darsch 

POLY-SCIENTIFIC. Litton Sys .• 1213 N. Main St.. 
Blacksburg. Va.. 24060. Tel: 703-552-3011. TWX: 
710-875-3692; Sis. Mgr: W.M. Mader 

POLYGON INDS. LTD .• 50 Northline Rd .• Toronto 16. Ont.. 
Canada. Tel: 416-755-3301; SI$. Mgr: A.E. Shaw 

POLYMER CORP .• 2120 Fairmont Ave .• Reading. Pa .• 
19603. Tel: 215-929-5858. TWX: 510-651-5396; Sis. 
Mgr: R.E. Barthold ' 

--- Advertisement ---, 

Nylons, Fluorocarbons, cross-linked 
, polystyrene ,and Acetal stock 'shapes; 

fabricated or sintered parts for electri
cal and mechanical components. 
Filled nylons, molding resins; non-
conductive ferromagnetic plastic 

. materials; copper-clad dielectric 
materials;, plastic powders for integral 
insulation applied by heat fusion pro
cesses. 

POLYMER RESCH.. 3330 W. Cameron Ave .• Milwaukee. 
Wis .• 53209 . 

POLYPHASE INSTR. CO .• 126 E. Fourth SI., Bridgeport, 
Pa .• 19405. Tel: ?15-279-4660; V.P. Sis: RH. Simmons 

POMONA ELCTRNS. CO., INC., 1500 E. 9th St~ Pomona, 
Cal., 91766, Tel: 714-623-3463, TWX: 910-581-3822; Sis. 
Mgr: C.W. Musarra ., .................................. Pgs. 2652-2704 
Ariz Phoenix. H.A. Moore Sis. Co .• Box 7245 

602-CR-4-0060 
Cal Beverly Hills. Intercontinental Aviation. Box 1705 

213-274-7579 
Cal La Selva Bch .• Belchamber & French. 308 Playa 

408-688-3281 
Cal Palo ,Alto. Engineering Assoc .• 999 Commercial 

415-DA-6-7842 

Cal Pasadena. P. Nurches'. 2396 E. Foothill 
213-681-8957 

Cal Whittier, DeAngelo.Rothman. '11936 E. 
Washington 213-945-2341 

Colo Aurora. AES. Inc .• 12891 E. Nevada 
303-EM-6-0208 

ConnW. Haven, R.S. Reiss Assoes .• 70 Jessie 
, 203-WE-3-8542 

Fla Brandon, L. Haas. 604 Dall Dr. 813-689-3271 
F1a No. Miami. L. Haas. 1826 N.E. 150th 

305-949-9143 
Ga Atlanta. V. McCorvey. 2187 Briarcliff N.E. 

404-636-2502 
iii Chicago. W.M. Linz. 4001 W. Devon 

312-MU-5-6060 
MassSharon. R.S. Reiss. 199 E. Foxboro 

617-SU-4-3439 
Mich Grand Rapids. C. Geer. 4601 Blaine SE 

616-534-9449 
Minn Mpls .• Northern States, 1109 W. 78 1/2 St. 

, 612-866-3468 
Mo Kansas City, NEVCO. Inc .• 1715 Baltimore 

816-421-1751 
Mo St Louis. NEVCO, 2427 Brentwood Blvd. 

314-962-5629 
Neb Omaha, NEVCO. 12308 Grey Fawn Dr. 

402-333-6850 
NY NY, J. weber. 2700 Henry Hudson Pkwy. 

212-546-8306 
NY Woodside, Tobias. 49-01 31st Ave. 212-726-4551 
Ohio Hilliard, P. Lohse & Co .• 590 Mengel La. 

, ' 614-876:4394 
Ohio Novelty, P. Lohse. 13932 Fox Hollow 

216-338-8120 
Pa Phiiadelphia,D.S. Linz. 238 Shelmire SI. 

215-ES'9-0734 
SC Greenville. V. Avis McCorvey. Box 5185 

803-244-6254 
Tex Dallas, Techno Assocs., Box 20544 

214-FL-7-9213 
WashSeattle. R.K. Squibb. 655 N.E. Northlake 

206-632-2450 
For: Can:. Downsview. Ont.. Electronetic Sys .• 62 

Alness 416-636-3673 
For: Can.; Montreal. 'Que., Electronetic Sys .• 6420 

Victoria 514-342-4117 
For: CAN., Vancouver, B.C .• A. Deskin, 1641 Venables 

604-253-6396 
For: Can., Ottawa, Onl.. Electronetic Sys., 1342 Bank 

St \ 613-733-3781 
POPPER & SONS. INC .• 300 Park Ave. S., New York, N.Y .• 

10010, Tel: 212-674-5500; Sis. Mgr: H.P. Leighton 
PORCELAIN PRODS. CO .• Div. Clarken Co .• 225 N. 

'. Patterson SI., Carey, Ohio, 43316. Tel: 419-396-2211 
PORT-O-VOX ENTERPRISES. CORP .• 130 West 57th SI.. 

New York. N.Y .• 10019. Tel: 212-CI~6-2491; Ch. Engr: 
K. Saari 

PORT PLASTICS. INC .• 8037 E. Slauson Ave .• Montebello. 
Cal., 90640. Tel: 213-685-6200 

PORTABLE ELEC. TOOLS .. DIV., G.W. Murphy Inds., 1200 
E. State St., Geneva, III .• 60134. Tel: 312-CE-2-2500, 
TWX: 910-237-1683; Sis. Mgr: R.Melius 

PORTER. H.K. CO., INC., Porter Bldg .• Pittsburgh, Pa .• 
15219. Tel: 412-391-1800 

PORTER, H.K., INC., 74 Foley. SI., Somerville. Mass .• 
02143. Tel: 617-776-82.00; V.P-Mktg: H.M. Webster 

POSITRONIC INDS., Gorn Connector Dlv., 1906 S. 
Stewart, Springfield, Mo., 65804, Tel: 417-883-3434; Sis. 
Mgr: J.T. 'Gentry ....................................... , ............. Pg. 2631 
Ariz Phoenix, Hecht. Henschen. 2435 E. University 

602-275-4411 
Cal Alhambra. M. Riedel. 2215 W. Valley 

213-283-7694 
Cal Santa Clara. Richards. 2938 Scott BI. . 

. 408-246-5860 
Colo Littleton. R. Entprs .• 7272 S. Lincoln Way 

303-794-6164 
III Evanston. Rt;lndell. 2201 W. Oakton 312-866-8060 
Mass Newtonville. Edcom, 815 Washington 

. 617-969-9710 
'Mich Farmington. L.' George. 32500 Grand River 

, 313-474-1505 
Minn Mpls .• Furber. 6500 Nicollet Ave., S. 

612-861-1518 
Mo Springfield, P. Plus. 1906 S. Stewart, . 

417 -883-5660 
NY Fayetteville. F. Darcy. 808 Fay-Manlius 

315-637-6587 
NY Port Washington, P.O. Aaron. Box 511 , 

516-767-2600 
Ohio Dayton, Myers, 298 Pleasant Hill 513-299-3215 
Pa Phila .• Professional Svc .• 1207 Ferndale 

215-676-0980 
Tex Dallas. W. Reese, 3131 Stemmons Frwy. 

214-638-6575 
WashSeattle. B. Hirsh. 4013 Learyway 206-783-3423 
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EXP: Stamford. Conn .• J.P. Inl'l.. 1989 Summer 
203-348-2691 

POSSIS MACH., 825 Rhode Island Ave., S .• Minneapolis. 
Minn~. 55426. Tel: 612-545-1471; Div. Mgr: G.H. Baillie 

POST ELCTRN. PRODS .• 12 Lothrop SI.. Beverly. Mass .• 
01li15, Tel: 617:922-5005; Sis. Mgr: E.B. Renwick 

POTTER a BRUMFIELD, Dlv.· American . MachIne 
Foundry Co., 1200 E. Broadway, Prl!,ceton, Ind., 47570, 
Tet 812-385-5251, TWX: 812-291-4125; SIs- Mgr: D. 
Morrow ......................................................... Pgs. 1771-1782 
Ariz Phoenix. Howe & Howe. 4109 N. 18th 

602-264-7971 
,Cal Los Altos. Recht. 900 N. San Antonio 

415-941-0336 
Cal, Los Angeles. Black & Strong. Inc .• 1728 S. , 

LaCienega Blvd. 213-UP-0-9191 
Cal San DiegO. Black· & Strong. Inc .• 7961 Engineer 

Rd. ,714-279-6363 
Cal San Juan Capistrano. Potter & Brumfield. 26181 

Avenida Aeropuorto 714-493-4507 
Colo Littleton. Simpson AssoCl/ .• 2552 Ridge 

303-798-8439 
ConnNew Canaan. G. Hathaway Elctrns .• 129 Oenoke 

, 203-966-2580 
Fla Orlando. Irby & Connolly. Inc .• Box 6034B 

305-423-8270 
Ga Atlanta. Cartwright & Bean. 3223 Cain's Hill 

·404-237-2273 
III Chicago. Balhorn & Welch. Inc .• 1925 N. Harlem 

Ave. 312-889-5011 
III laGrange Pk., Bierhaus Sis .• 1013 E. 31st 

312-354-5100 
Ind Ft. Wayne. R. O. Whitesell. 3426 Taylor 

219-432-5591 
Ind Kokomo, R O. WhHesell & Assoc .• Inc .• 3827 S. 

Lafountain Sq. 317-453-6868 
Ind Indpls; R O. Whitesell. 6691 E. Wash. 

317-359-9283 
Ky Louisville. R O. Whitesell. 3620 Lexington 

502-893-7303 
La Metairie, Cartwright & Bean. Inc. of Tenn .• Box 

73336 504-887-5225 
MassArlington. Hathaway Elctms.; 7-11 Mystic 

. . 617-646-1380 
Mich Detroit. Hilltronies. 13720 Puritan Ave. 

. ' . . 313-342-3242 
Mich SI. Joseph., R. O. Whitesell & Assoc .• Inc .• 

Shepard & Benning Bldg. Rm. 214 616-983-7337 
Minn Mpls. Mel Foster. 228 S. Cedar Lake 

, 612-374-2612 
Mo· Grandview. L. R. Harry. Box 288 816-763-3634 
Mo SI. Louis. L. R Harry. Box 12608 314:a72-3183 
NJ Cherry Hill. J. McCoy. Box 20 HA 8-3444 
NM Albuquerque. C. Carlberg; 2611 Quincy 

505-265-1579 
NY Buffalo. R. Lamb Co .• 1865 Kenmore 

716-874-4900 
NY'· Garden Cy. Comtronic. 370 Old CountrY 

516-PI-I-8966 
NY Kingston. R Lamb Co .• Box 661 914-338-8833 
NY Rochester • .R. Lamb Co .• 4515 Culver 

. " 716-544-5580 
NY Syracuse, R Lamb Co .• E. Molloy Rd. 

, . 315-454-2469 
NC Charlotte. Cartwright & Bean. 625 Harwyn 

, . 704-537-7965 
NC Raleigh, Cartwright & Bean. 1016 Belfast 

919-832-7128 
Ohio Cincinnati. R. Whitesell. 1172 Galbraith 

. 513-521-2290 
Ohio Cleveland. Scott Elctrns .• 1836 Euclid 

216-861-2626 
Ohio Columbus. Scott Eldrns .• 79 E. State 

. 614-228-2313 
Ohio Dayton. R. Whitesell. 4133 S. Dixie 513-298-9546 
Okla Tulsa. Comps .• Inc .• Box 50277 918-LU-3-9149 
Pa Camp Hill. Beil & Whittaker. Inc .• 849 Foxcroft Dr. 

717-233-1254 
Pa Easto~. Beil & Whitaker. 2470 Forrest 

215-434-5220 
Pa Harrisburg. Beil & Whittaker. 5610 Akron 

. 717-652-0184 
Pa Pittsburgh. Scott Elctrns .• 1050 Freeport Rd. #7 

, 412-471-5233 
Pa Reading. Beil & Whittaker. Inc .• 3623 Jacksonwald 

Ave. 215-779-2610 
Tenn Memphis. Cartwright & Bean. 560 S. Cooper 

901-276-4442 
Tex Dallas. J. Guenther. 5121 McKinney 214-528-6286 
Tex Houston. J. B. Guenther. Inc:. Box 55525 

. 713-468-0232 
Va Alexandria. Potomac Elctrns .• Inc .• 604 

. Montgomery SI. 836-1630 
Va Alexandria, Potter & Brumfield. 604 Montgomery 

Va 
SI. 836-1630 
Richmond. Potomac Elctms .• Box 4971 

703-270-3682 

, eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

WashSeattle. R. Johnston. 1011 N.E. 69th 
206-524-5170 

Wisc Milwaukee. E. Dickinson. 3612 N. Green Bay 
414-264-1080 

EXP: N.Y .• NY. AMF Int'l.. 261 Madison 212-687-3100 
For: Can .• Guelph. Ont.. Potter'& Brumfield. 135 

Oxford SI. 519-822-0390 
For: Can .• Montreal. Que .• Braydon Electro. Ltd .• 360 

Montee De Liesse Rd. 514-748-6378 
For: Can .• No. Vancouver. B.C .• C. L. Thompson Ltd .. 

1121 W. 15th St. 604-987-9388 
For: Can .• Weston. Ont.. F. Eakin. 9 Milvan Dr. 

416-741-7485 
For: Can .• Winnipeg. Manitoba. C: L. Thompson Ltd .• 

870 Bradford St. 204-783-0848 
"THE POTTER CO .... SUb. Potter-Englewood Corp .• 500 

W. Florence Ave. Inglewood. Calif. 90301. Tel: 
213-678-2651. TWX: 910-328-6138; Mktg. Mgr: D. 
Flowers 

POTTER INSTR. CO .• 532 Broad Hollow Rd .• Melville. N.Y .• 
11746. Tel:, 516-694-9000. TWX: 510-224-6485; V,P. 
Mktg: W,P. Sharpe 

POWER APPLICATIONS. INC .. Box 305. Bayside. N.Y .• 
11361. Tel: 212-631-7784; Sis. Mgr: W.R. Wright 

POWER CONTROL CORP .• Box 11432. Pittsburgh. Pa .• 
15238. Tel: 412-782-3120; Sis. Mgr: CW. Duffett 

POWER CONVERSION PRODS. INC .• Forty Two East St. 
Crystal Lake. III .. 60014. Tel: 815-459-9100. TWX: 

. 91 0-634-3356; Sis. Mgr: C.F. Seyer 

POWER DESIGNS, 1700 Shames Dr., Westbury, N.Y., 
11590, Tel: 516-333-6200, TWX: 510-222-6561; Sls_ Mgr: 
H_ Roth ..... ; ......... _ .... _ .... -..._ ........... -.. ...... -.. .. -.. .. Pgs. 832-835 
Ariz Phoenix. Hytronic Meas .. 1017 N. 3rd 

602-253-6104 
'Cal Palo Alto. Ward/Davis. 3941 Bayshore 

415-968-7116 
Cal Pasadena. Ward/Davis. 770 S. Arroyo 

213-684-2840 
Cal San Diego. Ward/Davis. 9045 Balboa 

714-277-8081 
Colo Denver. Hytronic Meas .• 4940 E. 39th 

303-388-4081 
Conn New Haven. H.J. Schult. 965 Dixwell . 

203-UN-5-1365 
Fla Maitland. EIR; Inc .• Box 943 305-644-9595 
III Chicago. L. Green. 5218 W. Diversey 

312-286-6824 
Inti indianapulis, L. Grt:n::HI, ! I"J I C. U..j.I.j"1 Sri -~u3-~~;)7 
Md Silver Spring. QED Elctrns .• 850 Sligo 

301-588-8134 
MassNewtonvilie. H. Schult. 815 Washington 

617-527-5304 
MiCh Detroit. H. TeplilZ. 26847 Grand River 

313-537-9058 
Minn Mpls .. L. Green. 6225 University. N.E. 

612-781-1611 
NJ Camden. QED Elctrns.;2916 Federal St. 

215-925-8711 
NM Albuquerque. Hytronic Meas .. 205 San Pablo. S.E. 

505-268-3941 
NY MI. Vernon. QED Elctrns .• 500'Nuber Ave. 

914-~-0080 
NY Rochester. Ossmann Instrs .. 474 Thurston 

.' 716-271-4565 
NY Syracuse. Ossmann Instr .• 6666 Old Collamer . 

315-437-6666 
NY Vestal. Ossmann Instrs:. Vestal Pkwy .• E. 

607-785-9947 
NY Wappingers Falls. Ossmann Inst.. 122 E. Main 

914-297-7777 
Ohio Cleveland. H. TeplilZ. 39-45 Meadowbrook 

216-371-6531 
Ohio Dayton. H. TeplilZ. 3718 Salem Ave. 

513,277-9178 
Tex Dallas. Applied Sci. Acc .• 2929 Ladybird' 

214-352-4829 
Tex Houston. Applied Sci. Acc .• 7211 Hillcrolt 

" 713-781-1441 
Utah Salt Lake City. Hytronic Meas .• 2022 S. Main 

801-466-4924 
EXP: N.Y .• Melville. Rocke Int'l.. 80 Marcus 

516-694-7800 
For: Can .• Dartmouth. Nova Scotia. Computing Devices 

of Can .• Ltd .• Comm. Grp .. Box 763 902-466-7461 
For: Can .• Ottawa. Ont.. Computing Devices. Box 508 

613-828-9143 
For: Can .• Vancouver. B.C .• Computing Devices. 683 E. 

Hastings 604-255-7366 
POWER DESIGNS PACIFIC. Miranda Ave .• Palo Alto. Cal.. 

,94304. Tel: 415-321-6111. TWX: 910-373-1251; Sis. 
Mgr: J.k. Levin 

POWER ELCTRNS. CO .• 5701 Savoy La .• Houston. Tex .• 
77036. Tel: 713-SU-2-7200; Sis. Mgr: W.F. Mayfield 

POWER ENGRG. & EQUIP. CO .• INC .• 1826 213th St.. 
Torrance. Cal.. 90501. Tel: 213-328-6677. TWX: 
910-349-6659; Sis. Mgr: C.R. Lever 

POWER INC., 12809 Eagle Ridge Dr., Burnsville, Minn., 
55378, Tel: 612·890·1360; Sis. Mgr: D.L Carlson 

. Pg.831 
Cal L.A .• American Tech .• 1460 S. Sherbourne 

213-659-3791 
POWER .INilTRS .• 7352 N. Lawndale Ave .• Skokie. III.. 

60076. Tel: 312-676-2300; Sis. Mgr: A.L. Svanascini 

POWER/MATE, 514 S. River St., Hackensack, N.J., 
07601, Tel: 201-343-6294, TWX: 710-990·5023; Sis. Mgr: 
M. Charter ...................................................... Pgs. 836-859 
Ariz Phoenix. Recording Sciences. Box 27806 ' 

. 602-275-1372 
Cal Inglewood. L & M Engrg .• 9911 Inglewood 

213-674-6850 
Cal Santa Clara. L & M Engrg .• 3242 McKinley Dr; 

408-243-2891 
Colo Littleton. Radco Elctrns .• 2552 Ridge Rd. 

303-794-4279 
Conn W Hartford. Victor Assoc." 893 Farmington Ave. 

203-523-5680 
Fla Orlando. Gra-Mar. 3113 Lawton Rd. . 

305-841-2330 
III Chicago. K. W. Meyers. 7256 Touhy Ave. 

312-774-6440 
Ind Indianapolis. KW. Meyers Co .• 3512 Rockville Rd. 

317-243-6681 
Md Towson. Mark-Tron. 202 W. Penn. 301-825-8222 

. Md Rockville. Mark-Tron. 651 Lofstrand 301-762-6210 
Mass Framingham. Victor Assoc .• 280 Worcester Rd. 

617-879-5710 
Mich Grand Rapids. Urban-Ferris. 1119 Burton st. SE 

616-245-0511 
Mich Southfield. Urban-Ferris. 21711 W. 10 Mile Rd. 

313-354-9066 
Minn Mipls .• K. W. Meyers, 4725 Excellsior BI. 

612-920-7080 
NJ Hackensack. PMC Sis .• 520 S. River SI. 

201-343-6295 
NM Albuquerque. Recording Science. 1811 Carlisle. 

N.E. 505-265-7631 
NY Fayetteville. 'Graydon-Sherman; Davis BI: 

315-637-9861 
Ohio Cleveland. Gibson Elect. Mktg .• 26100 Brush Ave. 

216-731-8330 
Ohio Dayton. Gibson Elect. Mktg .. 122W. Park Rd. 

513-433-3521 
SC Rock-Hill. Gra-Mar. 709 Myrtle Ave. 803-328-9773 
\N~~hSe~ttle, Ha~'es Tech., 3611 Terminal Ct. 

206-PA-3-4141 
Tex Dallas. Remtek.11411 N. Central Expwy. 

214-369-8146 ' 
Wisc Milwaukee. K. W. Meyers Co .• 4359 S. Howell 

Ave. 414-482-,1313 
EXP: Hackensack. Power/Mate Internat·l. 516 S. River 

St. 201-343-6294 
POWER PHYSICS CORP .• Box 626. Eatontown. N.J .• 

07724. Tel: 201-542-1393. TWX: 710-722-6646; V.P. 
Mktg: V. Melin 

POWERCUBE CORP. 214 Calvary St.. Waltham. Mass .• 
02154. Tel: 617-924-1758. TWX: 710-327-921"6; Sis. 
Milr: N. E. Chapman ' 

POWERTEC, Dlv. of Alrtronlcs, Inc., 9168 De Soto Ave., 
Chatsworth, Cal_, 91311, Tel: 213-882.0004, TWX: 
910-494-2092; Sis. Mgr: F. Barthold ........ Pgs. 860-864 
Cal Santa Clara. Richards. ,2938 Scott 408-246-5860 
Cal Torrance. O·Donneli. 18053 Crenshaw 

213-323-9243 
Colo Denver. D.E. Bond. 5505 E. Evans, 303-756-1234 
Fla Orlando. Geartner. 1221 lee Rd. 305-299-1000 

,Fla Miami Bch .• Geartner, Assoc:. 350 Lincoin ' 
'. 305-531.0200 

Ind Indianapolis. Holsapple Assoc. 317-894,0513 
Kan Wichita. Thunderbird Tech .• 7707 E. Osie 

, 316-684-3941 
Kans Prairie Vlg .• Thunderbird Tech .• 4014A W. 95th 

913-642-7220 
Md Baltimore. Dyna-Rep. 301-539-5148 
MassNeedham. Garrettson. 50 Kearney, Rd. 

617-449.2640 
Minn Mpls .• Comstrand. 6279 University 612-560-5300 
Mo' St. Louis. Thunderbird Tech .• Box 12849 

314-542-6488 
NJ Livingston. Garrettson Co .• Box 226 
NM Albuquerque. D.E. Bond Assoc ... Box 14237 
NY Glen Cove. Garrettson Co .• 29 Jefferson Ave. 
NY White Plains. Garrettson Co .• Box 149 . 
NY Williston Pk .. Garrettson Co .. Inc .. 275 ,Hillside 

Ave. 516-747-6610 
Pa Phila .• Garrettson. 92-14 Masland St. 

215-HO-4-2275 
Tex Dallas. W. Reese. Box 24410 214,638-6575 
Tex Houston. W. Reese. 2400 W. Loop. S. . 

713-621-3134 
Va Springfield. Dyna-Rep .• 5625 Port Royal 

703-321-8630 
WashBelievue. A. Smith. 405 166 S.E. 206-746-6770 

POT - PRE 
POXYLUBE. Dlv. Gen·1. Devices. 541 S. Wehster Ave .• 

Indianapolis. Ind .• 46219. Tel: 317-359-5407; Sis. Mgr: 
J.R. Young 

PPM, INC., 32 W. Mpnroe, Bedford, ,Ohio, 44146, Tel: 
216-232-1880; Sis. Mgr: A.L. Bletcher .... _ .. , .. _ ..... Pg. 535 
Cal Mountain View. Morse Assocs .• Box 507 

415-968-7722 
Cal Santa Fe Spgs .• SLS. Engrs .• 15408 Cornet 

714-521-8673 
Colo Boulder. J. Smith. Box 3257 303-449-7509 
Conn Meriden. Abbott-Allison. Box 467 '203-237-9232 
Mich Livonia. Palmer Elec .• 33645 Wood 313-538-5125 
Minn Mpls .• Container Sys.; 5605 Lyndale Ave. S. 

612-861-1566 
Mo St. Louis. Wells-White. 7607 Page Blvd. 

314-726-2511 
NM Albuquerque. J. Smith. 5301 Central NE ' 

505-255-2111 
NY Syracuse. J. D. Birchard. Box 736 315-469-4689 
NY Westbury. OAL Assocs .• Box 788 ,516-334-1940 
Ohio Cincinnati. Nelcor. Box 6506 513-751-0200 
Wisc Milwaukee. Ellsworth Co .. 9715 N. Lake 

414·352-1230 
PRACTICAL AUTOMATION. INC .• Trap Falls Rd .• Shelton. 

Conn .. 06484. Tel:, 203-929-1495; Sis. Mgr: D. Shaw 
PRD ELCTRNS .• INC .• Sub. Harris-Intertype Corp .• 1200 

Prospect Ave.. Westbury. N.Y:., '11590. Tel: 
516-334-7810. TWX: 510-222-4494; Sis. Mgr: E.T. 
McDonald 

PRECISION DIPBRAZE TOR .• 14715 Arminta St.. Van 
Nuys. Cal.. 91402. Tel: 213-786-6524; Sis. Mgr: J. 
Graham 

PRECISION ELCTRNS. CORP .• 427 Plain St.. Marshfield. 
Mass .• 02050. Tel: 617-834-6677; Pres: K.A. Williams 

PRECISION ELECTRONICS. INC .• 9101 King' Ave .• 
Franklin Park. III.. 60131. Tel: 312-678-5350; Sis. Mgr: 
William Stow 

PRECISION ELCTRNS .. INC .• 1 Di Tomas Ct.. Amityville. 
N.Y.:. 11701. Tel: 516-598-2300; Sis. Mgr: J.'Salit 

PRECISION EXTRUSIONS. 702 E. Green Ave .• 
Bensenville. III .• 60106. Tel: 312-766-0340; Sis. Mgr: 
J.W. Anderson 

PRECISION INC .• 3415-48th Ave .• N .• Minneapolis. Minn. 
55429. Tel: 612-588-9441; SIs'. Mgr: E.N. Honebrink 

PRECISION INSTR. CO .• 3170 Porter Dr .• Palo Alto. Calif .• 
94304. Tel: 415-493-2222. TWX: 910-373-1752; Nat·1. 
Sis. Mgr: C.A. Paisley 

PRi:CISiOi" LAiviP EhIGR3., °114 Hamillon Di., i~ovalo, 
Cal .• 94947. Tel: 415-883-59111; Sis. Mgr: H. McGill. Jr. 

PRECISION MECHANISMS, 44 Brooklyn Ave., 
Westbury, N.Y., 11590, Tel: ,516-ED-3-5955; Sis. Mgr: 
LN. Canlck ............................................................ Pg. 1876 
Cal N. Hollywood. Comps. Sis .• 11484 Oxnard 

213-980-3400 
Cal San Diego. Comps. Sis .• 12696 Pacato ,Cir .• N. 

714-291-5799 
MassLexington. Comps. Sis .• 1789 Mass. 

617-VO-2-1633 
NY Hartsdale. Comps. Sis .• 221 E. Hartsdale 

914-SC-5-1050 
NY" Rochester. A & D Devices. 320 N. Washington 

716-586-8033 

PRECISION METAL PRODS. CO., 41 Elm St., Stoneham, 
Mass., 02180, Tel: 617-438-3650, ,TWX: 710-393-0113; 
Sis. Mgr: R.A. Degnan ................... , .......... _ ......... Pg. 2705 
Ariz Scottsdale. J. Osborn Assocs .• Bcix 968 

, 602-9411-0501 
Cal. Lo's Angeles. Galaxie Sis. Inl'l.. 1930 Wilshire 

. 213-4'83-0910 
Colo Denver. McLoud & Raymond Co .• 2151 .S. Grape 

St. ' 303-756,1589 
'Fla Orlando. W.R. Lehmann Co .• Box 20275' 

, , 305-841-4901 
Ga Atlanta. W.R. Lehmann Co .• Box 52786 

404-237-0600 
III Chicago. Rusz Sis. Co .• 7740 Ardmore 

, 312'NE-1-7322 
Ind Ft. Wayne. B. F. Homsher. 418 E. Berry 

219-432-1164 
Md Baltimore. M/E Assocs .• 320 Hillen 

301-VA-5-1130 
MassW. Concord. Sis. Engrg .• Baker Ave, . , 

, 617-VO-2-7320 
Mich Lathrup Village. R.C. Nordstrom • .Box 32 

, 313-444-4417 
'Minn Minneapolis. Fe Peterson Co .• Box 1.6224 

612-927-4453 
Mo SI. Louis. J.J. Vondras & Co .• Box 10121 

314-837-0645 
NJ Cherry Hill. M/E Assocs .• 314 Columbia 

609-667-6110 
NY Mt. Vernon .. Zauderer Assocs .• Box 342 

914-664-7385 
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PRE - PRE 
NY Syracuse, c.w. Floring & Assoc., Box 175 

. . 315-478-2149 
Ohio Dayton, Electro-Com, 1700 Needmore 

. 513-276-3993 
Tex Dallas; Engineers Inl'l. Co:, Box 35601 . 

. 214-352-2666 
Va Richmond, M/E Assoes., 8300 E. Buckeye Dr. 

703-266-3457 
WashSeattle, W.J. Stulgis, 608 W. Crockett 

206-AT-2-7870 

PRECISION MONOLITHICS, 1500 Space Park Dr., Santa 
Clara, Cal., 95050, Tel: 408-246-9220, TWX: 
91Q.338-052B; Sis. Mgr: F. Burge .......... Pgs. 1545-1547 
Ala Huntville, W. A. Brown Comps., 1314 Buford 51. 

N. W. 205-539-4411 
Ariz Scottsdale, C. T. Fink & Assoc., Box 434 

. 602-947-7981 
Cal Burbank, Tech-Ser, 2435 N. Naomi SI. 

213-846-9631 
Cal Palo Alto, Tech-Ser, 800 San Antonio Rd. 

415-326-6400 
Cal San Diego. Tech-Ser, Box 10544 714-222-1121 

" Colo Denver, Electro-Rep., 1051 S. Platte River Dr. 
303-744-2821 

Conn West Hartford, Instr. Dynamics, 345 N. Main 51. 
203-233-5503 

Fla FI. Lauderdale, W.A. Brown Comps., 961 'NW. 
53rd SI. 305-564-8000 

Fla Orlando, WA Brown Comps., Box 513 
305-425-5505 

III Chicago, G. McL. Cole, 6514 W. Higgins Rd .. 
312-774-3535 

Ind Greenwood,.Valentine-Schiliinger, .Box 242 
219-291-6258 

Ind Sciuth Bend, Valentine-Schillinger, 1811. Thornhill 
Dr. 317-881-3547 

Md Baltimore, Stemier Assoc., 6707 Whitestone Rd. 
301-944-8262 

MassWakefield. Instr: Dynamies, Lakeside Off. Pk. 
617-245-5100 

Mich Detroit, A. Blumenberg, Box 25, College Pk. 
313-341-4737 

Minn SI. Paul, Cahill Assoes., 3000 Hudson Rd.· 
612-739-8445 

'Mo Kansas City; Harris-Hanson, 7916 PaseoSI. 
816-4'14-9494 

Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 
Blvd. '314-962-0111 

NJ Cherry Hill, Stemier Assocs., Box 287 
609-966-4070 

NM Alburquerque. Electro-Rep, 3211 Silver S.E. 
, 505-256-1749 

NY Fayetteville, fin. P. Andrews. 319 Mcitt Rd. 
315-637-3144 

NY Great Neck, H. J. Krasner, 33 Great Neck Rd. 
. 516-487-0690 

NC Winston-Salem, W. A. Brown Comps., 1108 Burke 
51. 919-725-5384 

Ohio Dayton, Whelan Corp., 2600 Far Hills Ave. 
513-298-9997 

Pa. Paoli, Stemier 'Assoc., Box 711 : 215-644-3477 
Tex Dallas, R. R. Thomas Co., 8616 N.W. PlazaDr. 

, 214-363-8591 
Tex Houston, E. Smith Sis. Co., 7007 Gulf Frwy. 

. 713-649-5756 
.va Alexandria, Stemier AssoCs., 206 N. Washington 

51. 703-548-781 iI 
WashSeattle, Showalter-Judd, 1806 S. Bush PI. 

. . . 206-324-79'11 
PRECISION PAPER TUBE CO., 1033 S. Noel Ave., 

Wheeling; III.. 60090, Tel: 312-537-4250; Sis. Mgi: A. 
Johnson 

PRECISION RESISTOR CO., 109 U.S. Hwy. 22, Hillside, 
N.J., 07205, Tel: 201-926-3036; Sis. Mgr: R.t.. Wright 

PRECISION SCI. CO., Sub. GCA Corp., 3737 W;Cortland 
51., Chicago, III., 60647, Tel: 312-227-2660, TWX: 
910-221;3122; Sis. Mgr: J.W. Black 

PRECISION 'SENSORS, INC., P.O. Box 297, Trumbull. 
Conn, 06611, Tel: 203-377-3773, TWX: 710-453-2069; 
Sis. Mgr: R.F. Wolfe 

PRECISION STANDARDS CORP., 1701 Reynolds, Santa 
Ana, cal., 92705, Tel:' 714-546-0431; Sis. Mgr: E.M. 
Zimmer, Jr. :_ .................................................. Pgs. 541-544 
Ala Huntsville, W.A. Brown Comps .• 1314 Buford SI., 

N.W. 205-539-4411 
Cal RedwoOd City, General Inline Tech., 688 Main 51. 

415-365-1859 
Cal Los Angeles; General Inline Tech .• 11660 

'Chenault 51. 213-476-5103' 
Colo Denver, J.F. Hurlbut Co .• 1295 S. Bannock 51. 

. 303-744-1451 
Conn Hamden. Instrument Conslls., 2381 Whitney Ave. 

203-288-5246 
Fla FI. Lauderdale, W.A. Brown Comp., 961 N.W. 

53rd SI. 305-566-5697 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Fla OrlandO, WA Brown Comp .• 222 Weber Ave. 
305-425-5505 

III Chicago, l.F. Green & Assocs., 5218 W. Diversey 
Ave. . 312-286-6824 

III Chicago, Carter Elctrns., 4919 W. 63rd SI: 
. 312-585-5485 

Ind Indpls., L.F. Green & Assoes:, 1111 E. 54th SI. 
317-253-2087 

Ind Indpls., Carter Elctrns:, 6333 Hollister Dr. 
. . . 317-293-0696 

MasSNeedharri, Addelco, 56 Pickering 51. 
617-444-4754 

MassWaban. Instr. Conslls., 81 Wyman SI. 
617-969-9881 

Minn Minneapolis,. Carter Elctrns., 1025B Evergreen La. 
612-544-9393 

Minn Minneapolis, L.F. Green & Assocs .• 6225 
University Ave., N.E. 612-781-1611 

Mo Hazelwood, Carter Elctrns., 400 .Brooks Dr. 
314-731-2237 

Mo 51. Louis, ,B. Adler Assocs., 2573 Woodson Rd. 
314-423-7200 

NJ Hohokus, Hansen ASSQcs., 215 Brookside Ave. 
201-652-7055 

NY Huntington, Hansen Assoes., Box 175 
212-947-0379 

NY Fayetteville, M.P. Andrews, 319 Mott Rd. 
. 315-637-3144 

NC Winston-Salem, W.A. Brown Comps., 1108 Burke 
SI. 919-725-5384 

Ohio Worthington, Ohio Instr., 505 Whitney Ave. 
614-885-0743 

Pa Fairview Viii., Acromatix Assocs., 3118 
Germanlown Pike 215-279-0377 

Pa King of Prussia, Letronix, 251 W. De Kalb Pike 
. 215-265-1020 

Tex Dallas, Southwest Elctrn. Inds., 621 Meadows 
Bldg. 214-363-1671 

"Tex .Houston, Soulhwest Elctrn. Inds., 1405 S. Posl 
Oak Rd. 713-621-3760 

Utah Salt Lake City, J.F. Hurlbut, 3605 S. Bannock SI. 
801-299-4321 

Va Alexandria, W.A.. Brown Equip., 325 First SI. 
703-836-1800 

WashSeattle, J.K.Dooley Co.;4110 Stone' Way., N. 
206-632-1618 

Wisc Milwaukee, Carter Elctrns.,.6400 W. Capilol Dr. 
414-464-5555 

For: Can., Montreal, Que., Electro-design, 840 La Fleur 
514-363-5120 

For: Can., Toronto, Onl., Electro-design, 3433 Bathurst 
SI. 416-787-0991 

. For: Can., Vanier-Ottowa, Onl., ElectrO-design, 290 
Montreal Rd. 613-745-0541 

PRECISION SWITCH, 181 Westchester Ave., Port 
CheSler, N.Y .• 10573, Tel: 914-937-5247; Sis. Mgr: 
G.M. Blaney 

PRECISION TIMER, Westbrook Ind'i. Commons, 
Westbrook, .Conn., 06498, Tel: 203-399-6253; :Sls. Mgr: 
A.B. Hunlcke •••••••• _ .••••• _ •••••• _ ......... _ •••••.••• Pgs •. 1341-1344 
PRECISION TUBE, Church Rd. & Wissahickon, No. Wales, 

Pa., 19454, Tel: 215-699-5801, TWX: 510-661-8427; 
Sis. Mgr: J.P. Johnson 

PREFERRED ELECTRONICS, INC., Main Une Dr., 
Westfield, Mass., 01085, Tel: 413-568-2301; Sis. Mgr: 
P.A. Muto 

PREFORMED LINE PRODS. CO., 5349 51. Clair Ave., 
CIEiveISnd, Ohio, 441(i3, Tel: 216-881-4900; Sis. Mgr: 
'M.A. Lekson 

PREIS, H.P. ENGRAVING MACH. CO., 651 U.S. Hwy. 22, 
Hillside, N.J., 07205. Tel:fo!OI-686-7736; Sis. Mgr: M.H. 
Preis 

PREMAX PRODS. DIV., Chisholm-Ryder Co., Inc., 
Highland & College Aves., Niagara Falls, N.Y., 14305, 
Tel: 716-285-9186; Pres: M.C. Uop . -

) 

PREMIER METAL PRODS. CO.,.Dlv. of Sunshine Mining 
Co., 337 Manlda ·St., Bronx, N.Y., 10474, Tel: 
212-991-6600; SIs. Mgr: B. Klinger •••••••• Pgs. 2322,2323 
Cal Whittier, DeAngelo; Rothman, 11936 E. Wash. 

213-945-2341 
Colo Denver, R. Bowen Co., 1440 S. Sanle Fe 

303-722-4641 
Fla Orlando, Alcheson & Adams,.Box 2171 

305-424-9491 
Ga Decatur, Atcheson & Adams, Box 877 
III Chicago, Ellinger Sis., 6580 N.W. Hwy. 

312-763-1570 
Md Baltimore, E-K-P Assocs., 1626 Forest Pk. 

301-747-3170 
MassNeedham, Eagle Assocs., Inc. 617-444-3446 
Mich Farmington, Carter, McCorrnic & Pierce, 23995 ' 

Freeway Pk. Dr. 313-477-7700 
NJ Marllon, E-K-P AsSocs., N. Maple 609-983-0650 
NY Great Neck, Harris & Aldrich, 320 Northern 

. . 516-466-4122 

NY Liverpool, Lewis-Dunnigan, 107 Riverline 
315-622-2133 

NY MI. Vernon, D. Sonkin, 10 Fiske PI. 
914-MO-8-9809 

NC Greenboro, Adams, 1300 Westover· 919:272-6838 
Ohio Cleveland, Mike Roth, 678·S. Green 

216-382-9090 
Okla Tulsa, G.V. Peck Co., Box 15671 918-LU-5-5853 
Pa Easton, E-K-P, 1346 Spring Garden 215-252-6373 
Tenn Knoxville, Atcheson & Adams, Maloney Rd., Rte. 

3 615-577-4241 
Tex Dallas. G. Peck, 210 Casa Linda Plaza 

214-DA-8-3511 
Tex Houston, G. Peck, 5757 Bellaire Blvd. 

713-MO-4-1435 
Utah·Salt Lake City, R.G. Bowen, 1380 W.N. Temple 

801-364-4632 
EX?: N.Y., Hicksville, Emec, Inc., 55 E. Old Country Rd. 

516-WE-I-3700 
PREMIER MICROWAVE, 35 New Broad SI., Port Chesler, 

N.Y., 10573. Tel: 914-939-8900. TWX: 914-937-5080; 
Sis. Mgr: J. Simmonds 

PRENTICE ELCTRNS. CORP.,795 San Antonio Rd., Palo 
Alto, Calif., 94303, Tel: 415-327-0490; Dir. Mktg: W. 
Backus 

PRESS-ON PRODS.; 39 Factory Rd., Addison, III., 60101, 
Tel: 312-543-9466; Sis. Mgr: T. Cummins 

PRESIN CO., INC., Trap Falls t:/d., Shelton, Conn., 06484, 
Tel: 203-929-1495; SIs. Mgr: M. Tyler •••••••••••••• Pg. 1345 
Cal Los Angeles, Tucul Engrg., 6402 Crenshaw 

. 213-750-0338 
Cal San Fran., Electro Pacific, 2524 Franklin 

415-776-8582 
Colo Denver, D.E. Bond, 5505 E. Evans Ave. 

303-756-1234 
ConnW. Hartford, Instr. Dynamics, 345 N. Main 

203-233-5503 
Fla Melbourne, Reynolds, 822 E. Strawbridge 

305-727-3205 
Md Towson, Kraft Elctrn., 510 Woodbine 

301-828-5838 
Mass Wakefield, Instr. Dynamics, Lakeside Off Pk-Door 

#7' ·617-245-5100 
Mich Ann Arbor. H.C. Heym, 1615 Chalmers . 

313-971-6552 
NJ S. Hackensack, Engrd. Prods., 290 Huyler 

201-488-4040 
Minn Mpls., Wenco Sis., 77.28 Morgan Ave., S. i 

612-866-3639 
NY Syracuse, Lighlstone, E. Molloy 315-454-3209 
Ohio Chagrin Falls,J. Kilroy, Box 365 216-247-8997 
Pa. Newlown Sq., Holdsworth, 8 Smedley 

215-356-8550 
PRESSTEEL CO., 9705 E. Garvey Ave., EI Monte, Calif., 

91733, Tel: '213-283-1225; Pres: W.H. Mead 
PRESTOUTE WIRE & CABLE, Box 649, Port Huron, Mich., 

48060, Tel: 313-985-6131, .TWX: 313-985-8529; Dir. 
Sis: V.R. Steinmeyer 

PRESTON. SCIENTIFIC, 805 E. Cerritos Ave., Anaheim, 
cal., 92805, Tel: 714-776-6400; Sis. Mgr: B. Spear 

,', Pgs. 373,549,1293 
Ala Huntsville, Inl'l. Sci. Instrs., Box 2091 

. 205-837,1601 
Ariz Phoenix, Williams ASsocs., 2250 N. 16th. 

, ,602-254-6085 
Cal Palo Alto, B. Oppenheim, Inc., Box 11127 

. 415-321-7323 
Cal Westchester, Burtis Instr. Sis., 8921 S. S.epulveda 

Blvd. 213-670-5863 
Colo Denver, Williams Assocs., 4971 Jackson 

. 303-388-4391 
ConnW. Hartford, Inslr. Dynamics, 345 N. Main 

203-233-5503 
Fla Orlando, Truex ilssocs., 3165 McCrory 

305-841-8931 
III Chicago. Megalek, 1915 N. Harlem 312-889-1277 
Md College Pk., Riffe ASsDes., 4313 Knox Rd. 

. 301-779-7770 
MassWakefield, Inslr. Dynamics, Lakeside Off. Pk. 

617-245-5100 
Mich Delroil, B. Hocker, 26847 Grand River 

313-531-1403 
Minn Hopkins, Megatek, Inc., 128 N. Jackson 

. . 612-935-5243 
NM Albuquerque, Williams, 420 Wash. S. E. 

505-255-1638. 
NY. Cortland. RJC Assocs., 26 Morningside Dr. 

315-457-3220 
Ohio Dayton', B. HoCker, 1400 Devereux Dr. . 

. 513-298-8638 
Okla Tulsa, Applied Science Assocs., 7966 E. 41 st 

. 918-NA-7-6199 
Pa Jenkintown, Stein Instr., 413 Johnson .. 

215-885-2370 
Tex DaJlas, Applied Sqience, 2929 Ladybird 

214-352-4829 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Tex Houston, Applied SCience Assocs., 7211 Hillcroft 
Rd. 713-781-1441 

WashBelievue, Brennan, 208 Carlson Bldg. 
206-454-9332 

PRICE ELEC. CO., E. Church & 2nd Sts., Frederick, Md., 
21701, Tel: 301-663-5141, TWX: ·710-862-0901; Sis. 
Mgr: B.L. Reeder 

PRICE & RUTZEBECK, Box 30, Hayward, Calif., 94543, 
Tel: 415-582-3062; V.P: L. Steinberger 

PRIMO CO., LTD., 1 • 25, li-chome, Mure, Mitakashi, 
Tokyo, Japan, Tel: 0422-43-3121; Sis. ·Mgr: M. Nomura 

Pg.320 
III Chicago, Primo Co., Ltd., 530W Surf SI. 

312-472-6142 
PRINCETON APPLIED RESCH. CORP., Box 565, 

Princeton, N.J., 08540, Tel: 609-452-2111; Sis. Mgr: B. 
Lubow 

PRINCETON ELCTRN. PRODS., Box 101, New Brunswick, 
N.J., 08902, Tel: 201-297-4448; Sis. Mgr: W.M. 
Herbener 

PRINCO INSTRS., Industrial Pk., Southampton, Pa., 18966, 
Tel: 215-EL-5-1500; Sis. Eng: G.G. Pfaff 

PRINTACT RELAY DIY., Executone Inc, Box 1430EM, 
Long Island City, N.Y., 11101, Tel: 212·EX·2-4800; Dlv. 
Mgr: J.A. Richards ................................................ Pg. 1784 
Ala Birmingham, F. Nickerson, Box 9679 

205-853-2852 
Ariz Scottsdale, OEN Specialties, 6625 E. MacDonald 

602-946-4617 
Cal San Diego, Qualtronics, 3731 6th Ave. 

714-291-3991 
Cal San Francisco, R. Slater, 420 Market 

415-392-9154 
Cal Tarzana, R. Capell Co., Box 723 213-987-2233 
Colo Colorado Spgs., Elctrn. Mfrs. Cons., Box 503 

303-636-5131 
Fla Oldsmar, F. C. Nickerson Co., Box 40 

813-855-4209 
Fla Tampa, F.C. Nickerson, Box 13126 813-833-4321 
Ga Decatur, F. C. Nickerson, Box 33185 

404-377-1575 
III Chicago, Matthews-Midwest, 5439 W. Lawrence 

.312-725-1500 
MassNorthboro, Lewis & .Tupper, Box 132 

617-393-8449 
NJ Livingston, AA Budde, Box 226 201-994-1210 
NJ Cherry Hill, Billis Sis., 14 Galway La. 

609-428-3650 
NY Baldwinsville, Scibetta Reps., 7484 River 

315-652-7324 
NY Jamaica, S.A.M .. Assocs., 150-08 87th 

. 212-658-8881 
NC Charlotte, F. C. Nickerson, 5817 Haddington 

704-537-2855 
Okla Tulsa, G. V. Peck, Box 15671 918-585-5853 
Pa Phil a., H. Goodman; 401 W. MI. Airy 

215-CH-7-7116 
Tex Dallas, G. V. Peck, Box 18627 214-328-3511 
Tex Houston, G. V. Peck, 5757 Bellaire 713-664-1435 
WashSeattle, R. R. Slater, Terminal Sis. Bldg. 

206-622-3860 
For: Can., Scarborough, Onl., Banke Elctrns., Ltd., 

1149 Bellamy Rd. 416-291-7529 
PRIVATE TELE-COMMS., INC., 1300 W. Belmont Ave., 

Chicago,lIL, 60657, Tel: 312-477-0100; Sis. Mgr: D.L. 
Erickson 

PRO-CHEM,INC., 16530 Broadway Ave, Cleveland, Ohio, 
44137, Tel: 216~663-6618; Sis. Mgr: J. Brillhart 

PROCESS & INSTRS. CORP., 1943 Broadway, Brooklyn, 
N.Y., 11207, Tel: 212-452-8380; Sis. Mgr: J. Greenspan 

PRODELlN, INC., Box 131, Hightstown, N.J., 08520, Tel: 
609-448-2800; Gen'l Sis. Mgr: K. Robinson 

PRODUCTS FOR RESEARCH, INC., 78 Holten SI., 
Danvers, Mass., 01923, Tel: 617-774-3250; Sis. Mgr: 
M.R. Cole 

PROFILE ELCTRNS., INC., Box 314, concord, N.H., 
03301, Tel: 603-224-2556; Sis. Mgr: A.W. Wright 

PROGRAM DATA CO., 739 E. 223rd SI., Torrance, Cal., 
90502, Tel: 213-830·3016; Sis. Mgr: R. Russo 

Pg.2706 
Conn Old Saybrook, M.L. Assocs., 5 Ruth Dr. 

203-388-9414 
III Des Plaines, Martec Assocs., 1616 Linden 

31'2-296-3331 
MassMarlboro, M.L. Assocs., 96 Helen Dr. 

617-485-6190 
PROJECTS UNLIMITED, INC., 1926 E. Siebenthaler Ave., 

Dayton, Ohio, 45414, Tel: 513-278-4244, TWX: 
810-459-1970; Sis. Mgr: G. Gianopulos 

PROTO TOOL CO, Div. of Pendelton Toollnds. Inc., 2209 
Santa Fe Ave., Los Angeles, Calif., 90054, Tel: 
213-589-3311, TWX: 910-321-4180; Mgr. Mktg: .P.L 
Keables. . . 

PROTOTYPE TRANSFORMER CORP., 545 N. Arlington 
Ave., E. Orange, N.J., 07017, Tel: 201-672-2400; Vice 
Pres: H.J. Gaynor 

PRYOR MARKING PRODS., 21 E. Hubbard, Chicago, III., 
60611, Tel: 312-527-2048 

PULSE ENGRG., INC., Box 12235, San Diego, Cal., 92112, 
Tel: 714-453-6010, TWX: 910-322-1134; Sis. Mgr: L.C. 
Oakley. . 

PULSE MONITORS, INC., Sub. Tele Sciences Inc., 351 
New Albany 0 Rd., Moorestown, N.J., 08057, Tel: 
609-234-0556; Sis. Mgr: E. Hoeg I 

PULSE TECHNIQUES, INC., 1411 Palisade Ave., W. 
Englewood, N.J., 07666, Tel: 201-837-2575; Sis. Mgr: 
W.O. Summerlin 

PURE CARBON CO., INC., 441 Hall Ave., SI. Marys, Pa., 
15857, Tel: 814-834-1573; Sis. Mgr: J.M. Clark 

PUREGAS EQUIP. CORP., Div .. General Cable Corp., 1445 
Strongs Rd., Copiague, N.Y., 17726, Tel: 
516-226-8000; Sis. Mgr: R. Dale 

PURITAN-ZEP, Div. Puritan Equip., 11 Penn St., EI 
Segundo, Cal., 90245, Tel: 213-772-1421; Dir. Mktg: 
J.A. McBride 

PYCO, INC., 604 E. Lincoln Hwy., Penndel, Pa., 19047, Tel: 
215-757-3704; Sis. Mgr: T.E. Wehr 

PYLE-NATIONAL CO., Div. Harvey Hubbell, Inc., 1334 N. 
Kostner Ave., Chgo., III., 60651, Tel: 312-342-6300, 
TWX: 910-221-0335; Sis. Mgr: C. Currie 

PYLE-NATIONAL DIV., HARVEY HUBBELL, Military 
Connector Div., 1334 N. Koster, Chicago, III., 60651, 
Tel: 312-01-2-6300; V.P. Sis: R.F. Felgenhauer. 

PYLON CO., INC., 51 Newcomb St., ,IIttleboro, Mass., 
02703, Tel: 617-222-3726; Sis. Mgr: R.M. Pozzo 

PYROFERRIC-ILLINOIS, INC., 200 Madison SI., Toledo, 
III., 62468, Tel: 217-849-3300; V.P. & Sis. Mgr: E.T. 
Brooks 

PYROFERRIC - N. Y.,INC., Bronx Blvd. at 216th St., Bronx, 
N.Y., 10467, Tel: 212-654-3930 

PYROFILM CORP., 60 S. Jefferson Rd., Whippany, N.J., 
07981, Tel: 201-887-8100, TWX: 710-986-8220; V.P. 
Mktg: J.A. Cook 

PYROMETER INSTR. CO., INC., 234 Industrial Pkwy., 
Northvale, N J, 07647, Tel: 201-768-2000; Sis. Mgr: 
J.R. Reilly 

Q.v.S., INC., 20 North 15th SI., East Orange, N.J., 07017, 
Tel: 201-673-3996; Sis. Mgr: FD. Fogle 

QUALIDYNE CORP., 3699 Tahoe Way, Santa Clara, Cal., 
95014;·Mktg. Mgr: D. Hauer 

QUALITY DOCUMENTS CO., 18 Hamilton SI., Bound 
orouk, i.J.J., Gouv5, T$I: 201-... u6-:;~12; Gis. ~V~~I·: n. 
Diamond . 

QUAM-NICHOLS CO., Marquette Rd. at Prairie. Ave., 
Chicago.IIL. 60637, Tel: 312-HU-8-5800; Sis. Mgr: W. 
Johns 

QUAN-TECH, Div. KMS Inds., Inc., 43 S. Jefferson Rd., 
Whippany, N.J., 07981, Tel, 201·887-5508, TWX: 
710-986-8251; Sis. Mgr: B. Whitlock ..... : .. Pgs. 545-548 

Cal Los Altos, J. Stone, 339 S. San Antonio . 
415-948-4563 

Cal Pasadena, A-F Sis. Engrg., 1000 E. Walnut 
213-MU-I-5631 

Colo Denver. J. Hurlbut, 1295 S. Bannock SI. 
303-744-1451 

Fla Windemere, R. Attaway, Box 433 305-424-9983 
III Chicago,.K. Meyers, 7256 W. Touhy 

. 312-774-6440 
Ind Indianapolis, K. Meyers, 3512 Rockville 

317-243-6681 
Md Silver Spring, Sel-Tronics, 721 Ellsworth Dr. 

301-589-3391 
MassBelmont, Vector SiS., 774 Pleasant SI. 

. 617-489-1400 
Mich Detroit. S. Sterling, 17500 W. McNichols 

313-255-1970 
Minn Mpls., K. Meyers, 4725 Excelsior Blvd. 

612-920-7080 
Mo SI. Louis, S. Sterling. 11734 Lackland Ind'!. Dr. 

314-542-3636 
NJ Saddle Brook, L&M Assoc., 511 Victor 

201-843-8700 
NY Brentwood, L&M Assoc., 7 Mayflower 

516-231-8363 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Radco, 614 Nissen Bldg. 

919-722-9671 
Ohio Cleveland. S. Sterling, 5827 Mayfield . 

216-442-8080 
Ohio Dayton, S. Sterling. 2673 Culver 513-298-7573 
Pa Andalusia, L&M Assoc., 965A Bristol Pike 0 

215-639-3100 
Pa Pittsburgh, S. Sterling, 2 Parkway Ctr. 

. 412-922-5720 
Tex Dallas, True Technology, 12016 Fieldwood 

214-239-7741 
Utah Granger. J. Hurlbut, 3817 W. 3280 S. 

801-299-4321 

PRE· QUI 
WashSeattle. J. Dooley, 4110 Stone Way N. 

206-ME-2-1618 
EXP: N.Y. N.Y., S. Ginsbury, 425 Park Ave. S. 

. 212-689-5212 
For: Can., Edmonton, Alberta, Can. Marconi, Box 3812 

403-429-3387 
For: Can., Calgary, Alberta, Can. Marconi, Box 5037 

403-243-7751 
For: Can., Vancouver, B. C., Can. Marconi, 3636 E. 4th 

Ave. 604-291-2331 
For: Can., Winnipeg. Man .. Can. Marconi, 1865 

Sargent Ave. 204-775.-0347 
For: Can., SI. John's, NeWfoundland, Can. Marconi, 20 

Barnes 709-578-2881 
For: Can., Halifax, N.S., Can. Marconi, 3480 Prescott 

902-454-8321 
For: Can., Don Mills. Ont., Can. Marconi, 103 Railside 

416-445-9900 
For: Can., Ottawa, Onl.. Can. Marconi, 880 Welling 

613-232-1672 
For: Can., Montreal, Que., Can. Marconi, 2442 Trenton 

514-343-3411 
QUANTROL ELCTRNS .• INC., 1820 Mills Ave., EI Paso. 

Tex., 79901, Tel: 915-532-4651; Sis. Mgr: C. Schlachte 
--- Advertisement ---

Quantrol Electrpnics Inc. manufac
tures a complete line of photoconduc
tive devices including custom design 
arrays that have been unavailable from 
suppliers using other manufacturing 
techniques. ConSUlting available for all 
photosensor problems. 

QUANTRONIX CORP., 225 Engineer Rd., Smithtown, N.Y .• 
11787, Tel: 516-273-6900; Sis. Mgr: E. Fruchter 

QUANTUM SENSING,-INC., 1650 Locust Ave., Bohemia. 
N.Y .• 11716, Tel: 516-589-0456; Sis. Mgr: GoD. Jones 

QUARTZ RADIATION CORP., 1275 Bloomfield Ave .• 
Fairfield, N.J., 07006. Tel: 201-228-4200; Sis. Mgr: W.J. 
Hennessy 

QUARTZ & SILlCE, 8 Rue d'Anjou. PariS 8e, France. Tel: 
265-1736, TWX: 65296 Silis Paris 

QUARTZITE PROCESSING, INC., 6 Holyoke SI.. Malden, 
Mass., 02148, Tel: 617-322-1380; Sis. Mgr: P.S. 
YanofsRy 

QUEENSBORO TRANSFORMER & MACH., 115-25 t 5th 
Ave .• College PI., N.Y., 11356, Tel: 212-461-5552; Sis. 
Mgr: K. Simon 

QUINDAR ELCTRNS., INC., 60 Fadem Rd., Springfield, 
N.J_, 07081, Tel: 201-379-7400; SIs. Mgr: J.S. Tennant 

Pg.953 
Alas Ankorage, Comm. Engrg., 350 Mountainview 
Ariz Mesa, Special Sys., 105 Horne ,602-964-5807 
Ark Little Rock, G. Salisbury, 500 E, Markham 

501-375-1383 
Cal LA.~ Garland Affolter Eng., 417 S. Hill 

2i3-MA-4-1864 
Cal Los Altos, Westec Elctrns., 110-1st SI. 

415-948-8880 
Cal San Franeisco, Garland Affolter Eng., 58 Sutter 

415-EX-7-1800 
Cal San Jose, Quindar Elctrns:, 1741 Saratoga 

. 408-257-3028 
Colo Denver, Hamilton Assocs., 1236 Elatl SI. 

303-244-2901 
. Del Delmar, Good Elctrns., 908 Grove SI. . 

302-846-9759 
Fla Coral Gables, Taulman, 417 Biltmore 'Way . 

305-443-4601 
Fla Melbourne, Dickerson Eng. Sis., 905 N. Harbor 

City Blvd. 305-254-1'591 
Ga Atlanta, Taulman, 415 E. Paces Ferry 

404-237-0311 
Ga Dorallille, Taulman. 3264 McCall Dr. 

404-458-2283 
Haw Honolulu, Intelect, 818 Kapioloni Blvd. 510-437 
III Arlington Hgts., C.M.D. Corp., 1114 N. Arlington 

Hgl. 312-394-5200 
111 Chicago. Bell & Gustus, 4331 N. Elston 

. 312-478-9353 
III Chicago, Quindar Elctrris., 428 E. Carpenter Dr. 

312-358-3955 
III Glen Ellyn, J. Becker, 799 Roosevelt 

. 312-858-1910 
Ind Connersville, Relcon, Box 307 :i17-825-2194 
Ind Indianapolis, Utility & Ind'i Prod .• 3925 No College 

317-924-3607 
La Baton Rouge. G. Salisbury, Box 15767 

504-342-2873 
La New Orleans, G. Salisbury, 805 S. Front 

504-524-5207 
La Shreveport. G. Salisbury, Box 5487 318-865-7677 
Mass Newton, Techmar, Inc., 56 Elmwood 

617-444-8130 
Mich Marquette, NWR Elctrns., 1010 W. Washington 

906-226-7578 
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QUI-RAY 
Minn Virginia, NWR Elctrns., Box 118 Hoover Rd. 

218-741-5080 
Miss Jackson, G. Salisbury, 350 N. Mart Plaza 

601-EM-2-1\>71 
Neb Omaha, N.V.S., Inc., 8945 "J" SI. 402-397-3414 
NJ Springfield, Quindar Elctms., 60 Fadem 

201-379-7400 
NY Lynbrook, Puleo Elctrns., 39 Hutcheson PI. 

516-599-4875 
NC Charlotte, Ranson Wallace, 116-1/2 E. 4th SI. 

. 704-334-4244 
Ohio Cleveland, P. E. Lax, 13945 Lake Ave. 

216-226-8815 
Okla Tulsa, D. Allert, Box 7351 918-743-1107 
Ore Portland, Garland Affolter Eng., 1233 NW 12th 

Ave. 503-CA-3-7349 
Pa Media, Sys. Control, lOS. Orange 215-565-2077 
Pa Pittsburgh, P. E. Lax, 1725 Washington 

412-833-5477 
Tenn Memphis, G. Salisbury, 240 S. Parkway E. 

901-948-0496 
Tex. Dallas, J. Almond, Box 20815 214-241-6369 
Tex Ft. Worth, J. B. Doran, 3705 Bellaire Dr. S. 

817-926-1301 
Tex Houston, Quindar Elctrn •. , 12315 Woodthorpe 

713-H0-4-1178 
Tex San Antonio, R. D. Erb Co., Box 12428 

512-227-7070 
Va McLean, Quindar Elctrns., 6438 Noble Dr: 

- 202-296-0094 
WashBelievue, Garland Affolter Eng., 10843 NE 8th SI. 

206-GL-4-2485 
R-COLUMBIA PRODS., INC., 2008 St. John's Ave., 

Highland Park, 111.,60035, Tel: 312-432-7915; Sis. Mgr: 
. E. Smith . 

REM-TRONICS, 192 Central Ave., Silver Creek, N.Y., 
14136, Tel: 716-934-2692, TWX: 510-246-6940 

RACAL COMMUNICATIONS, 5 Research PI., Rockville, 
Md., 20850, Tel: 301-948-4420; R.H. Foley 

RADIAL CONTROLS DIV. NICELY CORP., 2555 E. 55th 
Pl., Indianapolis, Ind., 46220, Tel: 317-255-2796; Sis. 
Mgr: R. Newsom 

RADIATION DEVICES CO., Box 8450, Baltimore, Md., 
21234; Sis. Mgr: P.E. Benson 

--- Advertisement ---

Radiation DeVices Co. manufactures 
- an economical line of instruments and . 

accessories for the measurement of 
basic electrical quantities from D-C to 
2GHz. Included in this line are the RF 
Multimeter, RFM-I; Refleciion Coef
ficient Bridges, Terminations, VSWR 
Standards, Coaxial RF Detectors, 
Broadband RF Amplifiers, Frequency 
and Time Base Calibrators, Active Fil
ters and Active' Filter Components. 

RADIATION DYNAMICS, INC., 1800 Shames Dr., 
Westbury, N.Y., 11590, Tel: 516-334-3990; Sis. Mgr: 
R.l. Malnati 

RADIATION SYS .. INC., 1755 Old Meadow Rd., McLean, 
Va., 22101, Tel: 703-893-5500, TWX: 710-833-9896; 
Sis. "Mgr: G.E. Winkler 

RADIO FREQUENCY CO., INC., 50 Park SI., Medfield, 
Mass .. 02052, Tel: 617-762-4900 

RADIO MATERIALS CO., Dlv. P.R. Mallory, 4242 YI, Bryn 
Mawr Ave., Chicago, III., 60646, Tel: 312-478-3600, TWX: 
9111-221,2195; Sla. Mgr: R. Merritt ............... , .... Pg. 2435 
Ariz . Phoenix, J. Berman, 2101 W" Shangri La 

602-944-3361 
Cal Burlingame, W.C. Stafford, 801 Mahler 

415-697·6786 
Cal La Mirada, RMC Div. P.R. Mallory, 14659 Alondra 

Blvd. 213-921-7939 
Conn Meriden, Eagle Assocs., Box 921 203·237-5527 
Fla Orlando, RMC Div. P.R. Mallory, 7040 Lake 

Ellenor Dr. 305·855·6353 
III Chicago, RMC Div. P.R. Mallory, 4242 Bryn Mawr 

Ave. 312:724-1468 
Kans Leawood, Vasen SiS., 8005 Ensley 913-649-0679 
MassNeedham, Eagle Assocs. 617-444-3446 
Minn SI. Paul, Rhode Elctrn. SiS., 3000 Hudson 

, 612-739-0050 
Nj Marlton, J. Koinberger, Box 218 609~428·4050 
NY Plandome, F. Spellman, 24 West Dr. 

516-MA-7-3399 
NY Syracuse, N. Matchuk, 4312 W. Genesee 

315-488·3251 
Ohio Cincinnati, A. Wahl, Box 15220 513-821·3270 
Ohi'o Columbus, A. Wahl, 1153 Trentwood 

. 614-486·7719 
Ohio Dayton, A. Wahl, 2122 Mershon 513-252-0961 
Okla Tulsa, G.V. Peck Co., Box 15671 918·585-2853 
Ore Portland, Earl & Brown, Box 25408 503·292-9145 
Tex . Dallas, G. Peck, 210 Casa Linda 214-328·3511 
Tex Houston, G. Peck, 5757 Bellaire Blvd. 

713·664-1435 
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WashSeattle, Earl & Brown, Box 9285 206-AT'4-1121 
EXP: Ind., Indianapolis, Mallory, 3029 E. Wash. 

.317-636·5353 
For: Can., Toronto .. Onl., P. Heenan, 12 Donoliffe 

416-486·5353 
RADIO RESCH. CO., 189 MI. Pleasant Ave., Rockaway, 

N.J.; 07866, Tel: 201-627·1754; Sis. Mgr: A.w. Adler 
RADIO SPECIALTY MFG. CO., 2023 Southeast 6th Ave., 

Portland, Ore., 97214, Tel: 503-232·8123; Sis. Mgr: 
K.C. Johnson 

RADIO SWITCH, State Hwy. 79, Marlboro, N.J., 07746, 
Tel: 201-462-6100; Sis. Mgr: 'F.L. Gaskill 

RADIOEAR CORP., 375 Valley Brook Rd., Canonsburg, 
Pa., 15317, Tel: 412-941-9000; Sis. Mgr: R.M. Tatum 

RAE CO. INC., 3725 East 13th SI., Indianapolis, Ind., 
46201, Tel: 317-638-6443; Sis. Mgr: J. Brown 

RAE MOTOR CORP., Box 518, McHenry, III., 60050, Tel: 
815-385-3500; Sis. Mgr: T.C. Hansen 

RAFEC ELCTRNS., Box 566, Temple City, Calif., 91780, 
Tel: 213·285-4078; Sis. Mgr: R.A. Hergert 

RAGEN PRECISION INDS., INC., 9 Po rete Ave., N. 
Arlington, N.J., 07032, Tel: 201-997-1000; Sis. Mgr: 
W.J. Saunders 

RAILWAY COMM., 9351 E. 59th SI., Raytown, Mo., 64133, 
Tel: 816-353-2100; Sis. Mgr: E.E. Tuel 

RAM CHEMS., Div. Whittaker Corp., 210 E. Alondra Blvd., 
Gardena, Calif., 90248, Tel: 2f3-FA-l-0710; Sis. Mgr: 
R.M. Simpson 

RAM METER, INC., 1100 Hilton Rd., Femdale, Mich., 
48220, Tel: 313-Ll·7-1000; Sis. Mgr: R.M. Whalen 

RAMA CORP., 39651 Esplanade St., San Jacinto, Calif., 
92383, Tel: 714·654·7351; Sis. Mgr: M.M. Renshaw 

RAMM RECTIFIER CO .. INC., 340 Coster SI., Bronx, N.Y., 
10474, Tel: 212·991-4200; Sis. Mgr: T. Mendel 

RAMSAY ENGRG. CO., 707 N. Anaheim Blvd., Anaheim, 
Calif., 92805, Tel: 714-774-5511; Pres: S.P. Ramsay 

RANDAM ELCTRNS., INC., 3091 Shadycrest Dr., 
Cincinnati, Ohio, 45239, Tel: 513-522-3322; Sis. Mgr: 
J.L:Hummeldorf 

RANDOLPH PRODS. CO., 12th SI., Carlstadt, N.J., 07072, 
Tel: 201-438·3700; Sis. Mgr: J. Randolph 

RANDTRONICS, INC., 2165 Park Blvd., Palo Alto, Cal., 
94306, Tel: 415-328-2640; Sis. Mgr: M. Apcsr 

RANK PRECISION INDS., 260 N. Rte. 303, Box 463, W. 
Nyack, N.Y., 10994, Tel: 914·358-4450; Sis. Mgr: M. 
Russin . 

RANTEC DIV., Emerson Elec. Co., 24003 Ventura Blvd., 
Calabasas, Calif., 91302, Tel: 213-347-5446, TWX: 
9111-494-1218; Dir. Mktg: C. Lindsay 

RAPID ELEC. CO., 1300 Herschell St:, Bronx, N. Y., 10461, 
Tel: 212-828·2200 

RAPID SPECIALTIES CO., 327 W. Huron SI., Chicago, III., 
60610, Tel: 312-337-1440; Sis. Mgr: E.M. Tate 

RAPIDPRINT TIME RECORDERS, INC., Box 580, 
Middletown, Conn., 06457, Tel: 203-346-9283; Sis. 
Mgr: R.B. Bagwell 

RATELCO, INC., 610 Pontius Ave. N., Seattle, Wash., 
98109, Tel: 206-624-7770; Sis. Mgr: P. Burton 

---. Advertisement ---

.. Designers and Manufacturers of cus
tom and standard DC Power Supplies, 
Automatic Battery Chargers, Battery 
Eliminators, Power Packs. Outputs 12 
to 240 Volt to 12 KW Standard. 

RAULAND, Div. Zenith Radio Corp., 2407 W. North Ave., 
Melrose Pk., III., 60160, Tel: 312-647-8000; Adv. 
Cordinator: J.P. Curry . 

RAWAY BEARING CORP., 141 Chrystie SI., New York, 
N.Y., 10002, Tel: 212·WA·5-8150; Pres: A. Baskin 

--- Advertisement ---, 

World's largest Stockist of Aeronautic 
and Instrumentation Bearings - Air
craft Control, Jet Engine, Rod Ends, 
Instrument, and Miniature Bearings. 

O.E.M. Rep for Kubar Inc.; Cam
bridge, Mass. mfg. of Precision Minia
ture Bearings. 

RAWCO INSTRS., INC., P.O. Box 1286; FI. Worth, Tex., 
76101, Tel: 817·926-7185; Sis. Mgr: E.R. Basham . 

RAWN CO., INC., Box 9, Spooner, Wisc., 54801, Tel: 
715-635·2324; Sis. Mgr: V. Rawn 

RAY-O-VAC CO., Div .. Elec. Storage Battery Co., 212 E. 
Washington Ave., Madison, Wisc., 53711, Tel: 
608-255-7201 

'RAY PRODS., INC., 703 S. Palm Ave., AlharT\bra, Cal~., 
91803, Tel: 213-289-6175; Sis. Mgr: R. Atinsky 

RAY PROOF CORP., 50 Keeler Ave., Norwalk, Conn., 
06856, Tel: 203-838-4555; Sis. Mgr: E.S. Kesney 

RAYBESTOS-MANHATTAN, INC., 205 Middle SI., 
Bridgeport, Conn., 06603, Tel: 203·367-8661; Sis. Mgr: 
R.B. Park 

RAYCHEM CORP., 300 Constitution Dr., Menlo Park, 
Calif., 94025, Tel: 415-329·3333, TWX: 910-373-1728; 
Sis. Mgr: R.E. Gesell 

RAYCLAD TUBES, INC., 300 Constitution Dr., Menlo Park, 
Calif., 94025, Tel: 415-329·3333, TWX: 9111-373·1728; 
Sis. Mgr: R£ Gesell 

RAYMOND CONTROLS CORP., 217 Smith St., 
Middletown, Conn., 06457, Tel: 203-347·5611, TWX: 
710-428-7944; Sis. Mgr: J.E. Coppage 

RAYMOND ENGRG., INC., 217 Smith SI., Middletown, 
Conn., 06457, TWX: 710-428-7944; Gen'l. Mktg. Mgr: 
Jack Dubin 

RAYTEK,INC., 1277 Terra Bella Ave., Mountain View, Cal., 
94040, Tel: 415-961-\650; Sis. Mgr: P. Bliven 

RAYTHEON DATA SYSTEMS CO., 1415 
Boston-Providence Tpke., Norwood, Mass., 02062, Tel: 
617,762·6700, TWX: 710·336-0646; Mktg. Mgr: C. 
Hesner . 

RAYTHEON CO., Gov'l. Mktg., 141 Spring SI., Lexington, 
, Mass., 02173, Tel: 617-862·6600, TWX: 110-324·6568; 

V.P. Corp. Dev: H.l. Evans 

RAYTHEON CO., Ind'i. Comps. Oper., 465 Centre SI., 
Quincy, Mass., 02169, Tel: 617-479-5300, TWX: 
7111-337~879; Mk1g. Mgr: J.F. Regan .............. Pg. 2005 
Cal Los Angeles, 8939 Sepulveda Blvd. 213·641·3103 
Cal Mtn. View, 350 Ellis SI. 415-988-9211 
DC Washington, 1000 Sixteenth St., N.w. 

202·638·5200 
III Des Plaines, 3158 Des Plaines Ave. 312·296·6677 
Md Glen Burnie, 300 Hospital Dr. 301-768·0040 
MassWaltham, 130 Second Ave. 617·899-8080 
NJ Englewood, 475 S. Dean 51. 201-567-4911 
Ohio Dayton, 333 W. First St. 513·223-8128 
Tex Dallas, 6250 LBJ Frwy. 214·239-1661 
EXP: Mass., Lexington, Raytheon Overseas, Ltd., 141 

. Spring St. 617·662-6600 
For: Can., Waterloo, Ont., Raytheon Can., Ltd., 400 

Phillips SI. 519-745·8831 
RAYTHEON CO., Microwave & Power Tube Div., 190 

Willow St., Waltham, Mass., 021p4, Tel: 617-899-8400, 
TWX: 710-324·6568; Mkt, Mgr: A.F. Vacaro 

RAYTHEON INSTRS., Raytheon Co., 141 Spring 51., 
Lexington, Mass., 02173, Tel: 617-862-6600, TWX: 
710-324-6568; Sis. Mgr: A.P. Johnson 

RAYTHEON CO., Semiconductor Div., 350 Ellis St., MI. 
View, Calif., 94040, Tel: 415-968-9211, TWX: 
910-379-6445; Mktg. Mgr: C.R. Marshall 

RAYTHEON CO., Sorensen Power Supplies, 676 Island 
Pond Rd., Manchester, N.H., 03103, Tel: 603~68-1600, 
TWX: 7111-220-1339 ...................................... Pgs. 878,879 

Ala Huntsville, BCS Assoc., 3322 S. Memorial Pkwy. 
205-881-6220 

Alas Ancnorage, Arva, Box 759 907-272-5231 
Ariz Phoenix, Barnhill Assoc., 537 E. Osborn Rd. 

. 602-263-1250 
Cal Glendale, Instr. Specialists, 1109 S, Central Ave. 

213-248·9494 
Cal San Diego, Instr. Specialists, 1909 State St. 

714-232·2017 
Cal Santa Clara, Instr. Specialists, 2359 De La Cruz 

Blvd. 408-244-1505 
Colo Denver, Barnhill Assoc., 1170 S. Sheridan Blvd . 

353·934-5505 
.-ConnHartford, histr. Assocs., 234 Murphy Rd. 

203·525-9367 
Fla Orlando, BCS Assocs., 940 N. Fern Creek 

.305-843-1510 
. Haw Honolulu, Earl Assocs., 2825·B Valena SI. 

808-547-3028 
III Chicago, Pivah Engrg., 3535 W. Peterson Ave. 

312-539-4838 
Ind Indianapolis, Pivan Engrg:;1259.N. 86th SI. 

317-253-1681 
Kans Shawnee Mission, Pivan Engrg:, 5801 Outlook 

. 913-722'1030 
MassBedford, Instr. Assocs., 175 Middlesex Tpke. 

617·275-0700 
Mich Detroit, S. Sterling, 17500 W. McNichols. Rd. 

31 3-255-1970 
Minn Minneapolis, Pivan Engrg., 3307 N. Highway 100 

612·537-4501 
Mo St. Louis, Pivan Engrg., 725 Old Bellas Rd. 

314·872-8424 
NJ Union, SBM Assocs., 1519·A Stuyvesant Ave. 

201-887-8737 
NM Albuquerque, o'Barnhili Assoc., 14111-D Wyoming, 

N.E. 505-299'7658 
NY Pleasantville, SDM. Assocs., 28 Hobby SI. 

914-769-1811 
NY Rochester, SDM Assocs .. , 4515 Culver·Rd. 

716-266-1400 
NC Greensboro, BCS Assocs., 1039 E. Wendover 

Ave. 919-273-1918 
Ohio Dayton, S. Sterling Co., 2673 Culver Ave. 

513·298·7573 
Ore Portland, Arva, 2075 S.W. 58th Ave. 

503·292-8762 
Pa· Glenside, Dyna Rep .. 216 Edgehill Rd. 

215·855-2950 
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Pa Pittsburgh, S. Sterling Co., 2 Pkwy. Ctr. 
412-922-5720 

Tex Houston, Barnhill Assoc., 3810 Westheimer 
713-621-0040 

Tex Richardson,. Barnhill Assoc., 312 N. Central 
Expwy. 214-231-2573 

Va Springfield, Dyna Rep., 5265 PI. Royal Rd. 
703-321-8630 

WashSeattle, Arva, Inc., N. Prospect SI. 206-622-0177 
Wisc Brookfield, Pivan Engrg., 3055 N. Brookfield Rd. 

414-706-1940 
EXP: Lexington, Mass., Raytheon Co., Inl'l., 141 Spring 

SI. 617-862-6600 

RAYTHEON COMPUTER, 2700 S. Fairview St., Santa 
Ana, Cal., 92704 .....•..•..•..•••••.•..•••.••••..•••••••..•• Pgs. 374-376 
RBM CONTROLS, Distributor Mktg. Sec., Essex Int'l., 131 

Godfrey SI., Logansport, Ind., 46947, Tel: 
312-463-7400, TWX: 910-221-5466; Sis. Mgr: C.E 
Dunderman . 

RBM CONTROLS, Essex Int'l., 131 Godfrey SI., 
Logansport, Ind., 46947, Tel: 219-753-7521, TWX: 
219-732-8235; V.P-Gen. Mgr: W.T. Hupkins 

RCA CORP., Communications Sys., Front & Cooper, 
Camden, N.J., 08102, Tel: 609-963-8000, TWX: 
609-365·5939; Sis. Mgr: EC. Tracy 

RCA ELCTRNS. COMPS., 415 S. 5th St., Harrison, N.J., 
07029, Tel: 201-485-3900, TWX: 201-621-7840; Sis. Mgr: 
R.B. Means •..••••....••• : ..................................... Pgs. 550-552 
Cal Hollywood, 6363 Sunset Blvd. 213-461-9171 
Cal Los Altos, 4546 EI Camino Real 415-948-8996 
Cal San Diego, 5252 Balboa Ave. 714-279-0420 
Fla Riviera Bch., 2828 Broadway 305-842-1577 
III Des Plaines, 446 E Howard Ave. 312-827-0033 
Ind FI. Wayne, Maplewood Plaza, 6012 Stellhorn t:ld. 

219-485-9683 
Ind Indianapolis, 2511 E. 46th SI., Atkinson Sq. 

317-546-4001 
Kans Overland Pk .. 5750 W. 95th SI. 913-642-7656 
Mass Needham Hgts., 360 First Ave. 617-444-7200 
Minn Minneapolis, 6750 Frarlce Ave., S. 612-929-0676 
NJ Clark, Central & Terminal Aves. 201-485-3900 
NJ Haddonfield, 605 Marlton Pike 609-428-4802 
NY Hicksville, 550 Old Country Rd. 516-935-5240 
NY Syracuse, 731 James SI. 315-474-8221 
Ohio Cleveland, 1621 Euclid Ave. 216-241-7900 
Tex Dallas, 210 C CI. Terr" Exchange Pk., N. 

214-351-5301 
Va Arlington, 1901 N. Moore SI. 703-558-4161 

RCA GOVT. & COMM. SYS., Marne Hwy., Moorestown, 
N.J., 08057, Tel: 609-963-8000, TWX: 609-365-5939; 
Mgr. Mktg. Adm: W.P. Davison 

RCA SERVICE CO., Div. RCA Corp., Govl. Svcs. 206-2, 
Camden, N.J., 08101, Tel: 609-963-8000, TWX: 
609-662-5872; V.P. Mktg: W.F. Tait 

RCA SOLID STATE DIV., Rte. 202, Somerville, N.J., 08876, 
Tel: 201-485-3900, TWX: 710,480-9333; Sis. Mgr: W.A. 
Glaser 

RCA SERVICE CO., Tech. Prods. Svc., Bldg. CHIC-225, 
Cherry Hill, Camden, N.J., 08110, Tel: 609-963-8000, 
TWX: 710-892-0905; Sis. Mgr: B.L. Grossman 

RCL ELCTRNS., INC., 700 S. 21st St., Irvington, N,J., 
07111, Tel: 201-374-3311, TWX: 710-999-5511; Sis. Mgr: 
John Jacobs ...... Pgs. 1\146-1948,2750,2751,2870-2873 
Ala Huntsville, Bostick Assocs., Box 4165 

205-881-3677 
Ariz Phoenix, Dorton Entprs., 364 E. Virginia 

602-263-0414 
Cal Oakland, F. Moulthrop, .1530 E 12th 

415-261-7676 
Colo Wheatridge, Waugaman, 4643 Wadsworth 

303-423-1020 
Conn No. Haven, Kitchen & Kutchin, 22 Bwy. 

203-239-0212 
Fla Clearwater, Dyne-A-Mark, 1665 Magnolia 

813-446-3229 
Fla Fern Pk., Dyne-A-Mark Corp., Box 128 

305-831-5100 
Fla Pompano Beach, Dyne-A-Mark, 1010 E Atlantic 

305-942-5870 
III Chicago, Gassner & Clark, 6644 N. Western 

312-RO-4-6121 
Ind Indianapolis, L. DeVoe, 665 E. 61st 317-257-1227 
Iowa Marion, Ensco Rep, 888 Tenth 319-377-6313 
Kans Overland Park, Ensco-Rep, 8001 Conser 

913-381-7557 
Md Towson, Burgin-Kreh, Box 9787 301·661-1120 
MassLexington, Kitchen & Kutchin, 17 Waltham 

617 -VO-2-8230 
Mich Farmington, Davis-Martenson, 22725 Orchard 

Lake 313-474-83QO 
Minn Minnetonka, T. Ayre, 5509 Eden Prairie 

612-935-2191 
Mo 51. Louis, Ensco-Rep, 11714 Lackland Ind'l. 

314-543-3935 

NJ Haddonfield, TAL, 138 Haddon Ave. 
609-UL-4-3011 

NY Garden City, Comtronic, 370 Old County 
516-741-8966 

NY Rochester, W. Zimmerman, 3100 Monroe 
716-LU-6-4450 

NY Syracuse, W.H. Zimmerman, 112 DeWitt 
315-GR-4-4889 

Ohio Akron, A. Natalino, 209 Harmony Hills 
216-725-6087 

Ore Portland, Almac/Stroum, 888 S. Canyon 
503-292-3534 

Pa Pittsburgh, A. Natalino, 530 6th 412-281-8283 
Tex Dallas, Allied Comps., 10464 E Northwest 

214-348-6660 
Tex Houston, Allied Comps .. 6400 Westpark 

713-782·5406 
Va Lynchburg, Burgin-Kreh, 2600 Memorial 
WashSeattle, Almac/Stroum, 5811 6th Ave. 

206-763-2300 
For: Can., Montreal, Que., S. Hooker, 144 Ronald 

514-487-5151 
For: Can., Toronto, Onl., S. Hooker, 761 Jane 

416-767-7725 
RDF CORP., 23 Elm Ave., Hudson, N.H., 03051, Tel: 

603-882-5195, TWX: 710-228-1882 

RDI, Reed Devices, Inc., 21W183 Hill Ave., Glen Ellyn, 
III., 60137, Tel: 312-858-2050; Sis. Mgr: T.H. Herlache 

Pg.1785 
Cal Pasadena, P. Nurches, 2396 E Foothill 

213-681-8957 
Ga Atlanta, B. Fancher, 4226 Pleasantdale 

404-448-7078 
III Glen Ellyn, Rockford Contr., 21 W181 Hill 

. 312-469-6016 
Kans Wichita, Avionics Engr., Box 786 316-264-6201 
Mich Detroit, A. McBride, 17618 W. McNichols 

313-532-8040 
Minn Mpls., Automated Controls, 402 Cedar Lake 

. 612-377-7727 
NJ Pitman, Colrud Co., 601 Ardmore 609-589-5866 
NJ Short Hills, Grimm, Siegel, Box 305 201-376-3834 
NY Buffalo, H.C. Johnson Agencies, Box 315 

716-632-7000 
NY Rochester, H. Johnson, 111 MI. Hope 

. 716-232-2688 
NC Charlotte, B. Fancher, Box 1503 704-376-1753 
Ohio Cleveland, Rockford Controls,. 261 00 Brush 

216-531-4841 
Ohio Columbus, Rockford Controls, Box 6523 

614-231-5890 
Ohio Dayton, Rockford Controls, 2077 Embury Pk. 

513-278-7362 
Tex Dallas, Carey & Assocs., 725 Preston 

214-363-7813 
Tex Houston, Carey, 3315 W. 12th SI. 713-869-3623 
Utah Salt Lake City, D. Stuart, 2270 E. 4800 S. 

801-IN-6-8605 
WashSeattle, A. JOhnston', 1001 N.E. 69th 

206-524-5170 

RE-EL CIRCUITS, INC., Box 167, Totowa Boro, N.J., 
07512, Tel: 201-271-1800; V.P. Sis: G. Snedecor 

Pgs. 326,327 
REA MAGNET WIRE CO., 3600 E. Pontiac St., FI. Wayne, 

Ind., 46806, Tel: 219-743-8032, TWX: 810-332-1411; 
V.P. Sis: M.J. Pastrick 

REACH ELCTRNS., INC., Box 308, Lexington, Neb., 68850, 
Tel: 308·324-4608; Pres: K.H. Wycoff 

RECOTON CORP., 46-23 Crane SI., Long Island City, N.Y., 
11101, Tel: 212-EX-2-6442; Sis. Mgr: P. Wish 

RECTICO, ·INC., 20 Village Park Rd., Cedar Grove, N.J., 
07.009, Tel: 201-239-6464; Sis. Mgr: F.w, Sandler 

RECTIFIER COMPS. CORP., 124 Albany Ave., Freeport, 
N.Y., 11520, Tel: 516-868-0470; Sis. Mgr: E.H. Pollacek 

Pg.1815 
'111 Chicago, Lightner, 6322 N. Milwaukee 

312-SP-4-1500 
III Chicago, M & S SiS., 4750 N. Milwaukee 

. 312-545-1771 
Mass Needham Hgts., Todino Engrg., Box 201 

617-HI-4-7925 
Mich Detroit, A. Blumenberg, Box 25 313-341-4737 
NJ Haddonfield, Gray Assoc., 8 E. MI. Vernon 

609-429-5300 
NJ Ridgewood, Balloy, Box 306 201-444-6990 
NY Syracuse, N. Matchuk, 4312 W. Genesee 

315-488-3251 
NC Raleigh, A. B. Andrews & Co., Box 2627 

919-833-5565 
RECTIFIER ENGRG. & SUPPLY, 8754 Big Bend Blvd., SI. 

Louis, Mo., 63119, Tel: 314-968-0303; Sis. Mgr: FA 
Waelterman 

RED DEVIL MFG. CO., INC., 1416 N. Ogden Ave., Chicago, 
111.,60610, Tel: 312-642-5161; Pres: M. Kassnel 

RAY - REL 
RED LAKE LABS, INC., 2991 Corvin Dr., Santa Clara, 

Calif., 95051, Tel: 408-739-3034, TWX: 910-339-9241; 
Dir. Mktg: A.J. Rock 

RED POINT CORP., 105 W. Spazier, Burbank, Calif., 
91503, Tel: 213-842-4895; Sis. Mgr:R.P. Craig 

RED SEAL ELEC. CO., 3835 W. 150th SI., Cleveland, Ohio, 
44111, Tel: 216-941-3900 

REDCOR CORP., 21200 Victory Blvd., Woodland Hills, 
Cal., 91364, Tel: 213-348-5892, TWX: 910-494-1228; 
Pres: E.R. Borgers 

REDINGTON COUNTERS, INC., 130 Addison Rd., 
Windsor, Conn., 06095, Tel: 203-688-6207; Sis. Mgr: T. 
Nelson 

REDMAN ELCTRNS. CORP., P.O. Box 72, Enfield, Conn., 
06082, Tel: 203-745-8024; Sis. Mgr: E Tavidian 

REED SWITCH DEV., 34 Lincoln Ave., GreenWiCh, Conn., 
06830, Tel: 203-661-9410; Pres: J.S. Hammond 

REEDER CHARLES M. & CO., 196 Victor Ave., DetrOit, 
Mich., 48203, Tel: 313-268-8348, TWX: 810-243-4047; 
Sis. Mgr: C.M. Reeder 

REEVE ELCTRNS., INC., 601-EEM-West Lake St., 
Chicago, III., 60606, Tel: 312-726-9755; Sis. Mgr: W.J. 
Madeley 

REEVES-HOFFMAN DIV., Dynamics Corp. America, 400 
W. North St., Carlisle, Pa., 17013, Tel: 11-7-243-5929;V.P. 
Sis: J.D. Harlin .......................................... Pgs. 1426,1427 
Cal Inglewood, L & M Engrg., 9911 Inglewood 

213-678-5409 
Cal Santa Clara, L & M Engrg., 3242 McKinley 

408-243-6661 
Fla Winter Pk., Young & Lawrence, 601 N. New York 

Ave. 305-647-6929 
Iowa Cedar Rapids, Seltec SiS., 501 35th SI., NE 

319-362-8155 
Md Baltimore, R.F. Assocs., 6630 Baltimore Nat'l. 

Pike 301-747-0111 
MassWakefield, H. Jappe Co., 37 Hillcrest Rd. 

617-245-9359 
NJ Ridgefield, G.M. Moch, 595 Broad 201-945-0080 
NY E. Aurora, Harries & Kershaw; 654 Main 

716-652-1221 
NC Bethania, Candor Co. 919-924-1480 
Ohio Cincinnati, Tri-State Mktg., 1717 Section 

513-631-5060 
Pa Philadelphia, C. Newson, 711 Bethlehem Pike 

215-248-33n 
Tex Dallas, Weinreich, 11554 E Northwest Hwy. 

311-2800 
For: Can., Scarborough, Onl., Lake Engrg., Ltd., 123 

Manville Rd.' 416-751-5980 
REEVES SOUNDCRAFT, Div. Reeves Industries, Inc., 15 

Great Pasture Rd., Danbury, Conn., 06810; SiS. Mgr: 
C.H. Berman 

REFLECTONE, INC., 2051 W. Main SI., Stamford, Conn., 
06904; V.P-Mktg: N.C. Graniere 

REGENCY ELCTRNS., INC.,. 7900 Pendleton Pike, 
Indianapolis, Ind.,'46226, Tel: 317-547-3581; V.P. Sis. 
Mgr: A. Harling 

REHAU PLASTIKS, INC., 50-22 49th St., Woodside, N.Y., 
11377, Tel: 212-ST-4-5785; Sis. Mgr: KW. Loeb 

REICH HOLD CHEMICALS, INC., 525 N. Broadway, White 
Plains, N.Y., 10602, Tel: 914-WH-8-62oo, TWX: 
914-997-1708; Sis. Mgr: C.S. Stryk:er 

REL-QUAL ASSOCS., 18 Hamilton SI., Bound Brook, N.J., 
08805, Tel: 201-469-3212; Pres: C.H. Garrod 

RELAY SLS., INC., 604 Danley Dr., FI. Myers, Fla., 33901, 
Tel: 813-936-8171; Pres: A. Fradono 

RELAY SERVICE CO., 1310 N. Pulaski, Chicago, III., 
60651, Tel: 312-AL-2-2700; Sis. Mgr: C. H. Badger 

RELAY SPECIALTIES, INC., 3 Godwin Ave., Fair Lawn, 
. N.J., 07410, Tel: 201-797-3313; Sis. Mgr: J.G. Sauer 

---- Advertisement ---

From stock a compleie selection of 
thermal time delay relays, motor 
driven timers, solid state timers, .gen
era! purpose relays, counters and 
power relays. Also available are tem
perature and photo electric controls, 
timing modules, digital timing con
trols, solid state flashers, buzzers and 
foot switches .. 

RELAYS, INC., 162 West 83rd St., New York, N.Y., 10024, 
Tel: 212-TR.-3-4500; Sis. Mgr: S.H. Hartley 

RE:LCO PRODS., 5594 E Jefferson Ave., Denver, Colo., 
80237, Tel: 303-756-1143; Pres: A.A. Ruehle 

RELCOM, 2329 Charleston Rd., MI. View, Cam., 94040, 
Tel: 415-961-6265, TWX: 910-379-6979; Sis. Mgr: ~.B. 
Cochrane' 

RELIANCE DIV., Eaton Yale & Towne, Inc., 25 Charles 
Ave., S.E., Ma"sillon, Ohio, 44646, Tel: 216-832-1511, 
TWX: 216-445-9004; Gen'l. Sis. Mgr: J.L. Knott 

RELIANCE ELEC. CO., 24701 Euclid Ave.; Cleveland, 
Ohio, 44117, Tel: 216-266-7000, TWX: 216-486-5630; 
Sis. Mgr: E.G. Orahood . 
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REM - RF 
REMEX ELCTRNS., Div. Ex-CeU-o Corp., 1733 Alton SL, 
Santa Ana, Cal., 92705,' Tet 714-557-6860, TWX: 
911J.595·1715; Gen. Sis: Mgr: W.E. Walker ........ Pg. 377 
Ala Huntsville, Gentry, 2109 W. Clinton 205,536-~306 
ConnW. Hartford, Instr. Dynamics, 345 N. Main 

203-233·5503 
Fla Orlando, Gentry Assoes., 550 N. Bumby 

305-841-7740 
III Chicago, SEA, Inc., 4210 W. Irving Pk. 

312·282·6694 
Ind Carmel, SEA, Inc., 620 S. Range Line Rd. 

" 317-846·2593 
Md Wheaton, K-G Elctrns" 11151 Viers Mill Rd. 

30t -946-4055 
MassWakefield, Instr. Dynamics, Lakeside Off Pk. 

617-245-5100 
Mich Farmington, Carter, McCormic & Peirce, Inc., 

23995 Freev.:ay Pk. Dr. 313-477-7700 
Minn Mpls., SEA, Inc., 7601 N. Kentucky 612-425-4455 
NJ Ridgewood, Hansen AssoeS., Box 806 

201-652-7055 
NY New York, Hansen Assocs. 212-947-0379 
NY Ogdensburg, Whittaker Elctrns., Ltd., Bridge & 

Port Auth. Adm. Bldg. 315-393-0710 
NY Rochester, Ossmann Inslrs., 474 Thurston 

716-328-2230 
NY Vestal, Ossman Instrs., 1901 Veslal E. 

607-785-9947 
NY Wappinger Falls, Ossmann Inslr., 122 E. Main 

914-297-7777 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Lorain 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, Box 1472 

513-278-5873 
Pa Pittsburgh, Carter, McCormic & Peirce, 5423 

Webster 412-824-3760 
Pa Wayne, Emlen-Peterson, 34 Wesl Ave. 

215-687-3535 
Tex Dallas, Data Mktg., 10048 Monroe 214-358-4646 
Tex Houston, Data Mklg:, 3925-C Dacoma 

. 713-686-9627 
. WashSeattie, R. Drake, 6133 Maynard S. 206-763-2755 

Wisc Waukesha, S-E-A, Inc., 142 South SI. 
414-547-6637 

For: Can., Downsview, Onl., Whittaker Elclrns., 
Troutbrooke 416-247-7454 

For: Can., Ottawa 5, Onl., Whittaker Elctrns, 42 
Howden Ave. 613-224-1221 

For: Can., Roxboro, Que., Whittaker Elctrns., Box 216 
. 514-683-3621 

For: Can., W: Vancouver, B.C., Whittaker Elctrns., Ltd., 
1144 Millstream Rd. 604-926-3411 

REMLER CO., 2101 Bryanl SI., San Francisco, Calif., 
94110, Tel: 415-824-3435; Sis. Mgr: HA. Greene 

RENBRANDT,INC., 6 Parmelee SI., Boston, Mass., 02118, 
Tel: 617-445-8910; Sis. Mgr: M. Rogers ' 

RENCO CORP., Box 246; 150 Aero Camino, Goleta, Cal., 
93017, Tel: 805-968-1525; Sis. Mgr: K.B. Kannard 

Pg.378 
Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd. 

602-956-5300 
Cal Hollywood, Kittleson Co., 7046 Hollywood 

213-463-8134 
Cal Sante Fe Sps., Sis. Engrs., 15408 Garnet 

213-921-4337 
Colo Denver, Thorson Co., 5040 E. 41st Ave. 

303-355-3521 
Conn Hartford, Meas. Equip., Box 8192 203-528-8192 
Fla FI. Lauderdale, Snow Co., 3109 N.E. 25th SI. 

305-563-2448 
Ind FI. Wayne, McDonald SiS., Box 2848 

219-745-9214 
Mass Wakefield , Meas. Equip., 591 North Ave. 

617-245-:4870 
NY Jericho, Electro Rep., 366 N. Broadway 

516-938-0540 
Utah Salt Lake City, Thorson Co., 445 E. 2nd S. 

, 301-322-2127 
WashSeattle, Thorson Co., 209_N.E. 43rd SI. 

, 206-632-0710 
EXP: Schenectady, NY, EMB Elctrns., Box 660 

518-372-584l 
RENCO ELCTRNS., INC., 240-t Old Country Rd., 

Hicksville, N.Y., 11801', Tel: 516-WE-8-0022; Sis. Mgr: 
I. Morse 

RENTAL ELCTRNS., 16600 Oakmont Ave., Gaithersburg, 
Md., 20760, Tel: 301-948-0620; Sis. Mgr: O. Rothfuss 

REPUBLIC ELCTRNS. CORP., 176 E. 7th St., Paterson, 
N.J., 07524, Tel: 201-279-0300, TWX: 71Q-988-5908; Sis. 
Mgr: W. Eisenberger ............................................ Pg. 2436 
Ariz Tucson, Hamilton Reps., iric., Box 50526 

602-297-2279 
Cal Santa Clara, Richards Assoc., 2938 Scott Blvd. 

, 408-246-5860 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal Pico Rivera, Weslrep, 9519 Telegraph Rd. 
213-949-2551 

Colo Eastlake, Hamilton Reps., Box 216 303-466-6061 
Conn Shelton, Comark Assoc., 28 Walnut Tree Hill 

203-929-4884 
Fla Miami Beach, Geartner, 1125 71st SI. 

. , 305-861-3661 
Fla Orlando, Geartner, 122 Lee Rd. 305-299-1000 
III Chicago, Ropek & Cahill, 5439 W. Division 

312-287-7292 
Ind laFontaine, Kirsch Sis., 107 N. Wabash 

317-981-2801 
Kans Leawood, Vasen SiS., 8005 Ensley La. 

913-649-0679 
MassBelmont, Vector Sis., 774 Pleasant SI. 

6t7-489-1400 
Mich Warren, Ardon Elctrn. SiS., 13969 13 Mile Rd. 

313-294-2292 
Minn Hopkins, Grayden & Flemmer, Hamilton 

612-941-1120 
NJ Paterson, Mucon Corp., 176 E. 7th Si. 

201-279-0300 
NJ Riverdale, Comp-Tech., Box 50 201-835-0332 
NY Lynbrook, Comp-Tech. SiS., Box 384 

516-593-2628 
NY Cazenovia, A.L. Perkins Co., Box 246 

315-682-5005 
NC Charlotte, J. RudiSill Assocs., Box 4245 

704-377-6901 
Ohio Dayton, Owen Assocs., 2401 E. Aragon 

513-298-9723 
Pa Ardmore, Rothenheber & Wurts, 53 Cricket 

215-642-6911 
Tex Richardson, Vista Eng., 777 S. Central Expwy. ' 

214-235-4547 
Tex Houston, Vista Eng., 3003 Yale SI. 713-869-0109 
WashSeattle, Blum & Assoc., 2300 N.W. 97th 

206-782-1600 
REPUBLIC FOIL, INC., Aluminum Sub of National Steel 

Corp, 55 Triangle St., Danbury, Conn., 06810, Tel: 
203-743-2731, TWX: 710-456-2439; V.P. Mktg: J.M. 
McKibbin . 

REPUBLIC LENS CO .. INC., 31 East 169th SI., Bronx, N.Y., 
10452, Tel: 212-CY-3-2790; Gen'l. Mgr: J. Lurie 

REPUBLIC STEEL CORP, Box 6778, Cleveland, Ohio, 
44101, Tel: 216-574-7100; V.P.-Sls: E.A. Murray 

RESALAB INC., ADVANCED DEVELOPMENT LAB., 5315 
W. 102 St., Los. Angeles, Cal., 90045, Tel: 
213-641-6640; Gen'l. Mgr: H.W. Pass 

RESDEL CORP., Bldg. #22-County Airport, Rio Grande, 
N.J., 08242, Tel: 609:886-1111; Sis. Mgr: J.F. 
Dieffenderfer 

--- Advertisement ---

Centrifugally cast epoxy tubing, with 
or without tillers, for electrical and 
mechanical applications. Cast in 
lengths of 57 inches with' no taper in
side or outside. Some of the present 
applications are encapsulating and 
potting forms, stand-offs, conoecting 
links, spacers, insulators, bolt and 

. cooling holes or wire ducts in castings. 

RESEARCH CHEM., Div. Nuclear Corp. America, 8220 W. 
Harrison, Phoenix, Ariz., 85031, Tel: 602-936-1481; Sis. 
Mgr: J,W. Cunningham 

RESEARCH DEVICES, Box 526, Elizabeth, N.J., 07207, 
Tel: 201-464-0668; Sls.Mgr: B.G. Cohen 

RESEARCH, INC., ,Box 24064, Minneapolis, Minn., 55424, 
Tel: 612-941-3300, TWX: 612-292-4066; Sis. Mgr: J.M . 

'Law 
RESEARCH INSTR. CO., 558 Main 51., Westbury, N.Y., 

11590, Tel: 516-333-7440; Sis. Mgr: G'w. Williams 
RESEARCH PRODS. CORP., 1015 E Washington, 

Madison, Wisc, 53701, Tel: 608-257-8801; Sis. Mgr: 
V.J. Hellenbrand 

RESIN fORMULATORS CO., Div. Evra, Inc., 9601 
Jefferson Blvd., Culver City, CaL,. 90230, Tel: 
213-870-9561, TWX: 910-340-6363; Sis. Mgr: V. E. 
Benson 

RESINITE CORP. DIV., Precision Paper Tube Co, 1047 S 
Noel Ave, Wheeling ,111,60090, Tel: 312-537-4250; Sis. 
Mgr: A. Johnson . 

RESISTANCE PRODS., 914 S. 13th St., Harrisburg, Pa., 
17104, Tel: 717-236-5081, TWX: 510-650-4920; Sis. Mgr: 
(( Ensminger ............................................ Pgs. 2874,2875 
Ariz Scottsdale, Walter Eng. Assoc., Apts. #3, 3031 

N. 69th PI. 
Cal San Marino, Van Gott & Assoc., Box 8401 

213-282-1125 
Cal Mountain View, G.C. Woempner, 1101 San 

. Anlonio Rd. 415-964-5454 
Colo Denver, Walter Engrg. Assoc., 880 Bonnie Brae 

Blvd. 303-777-5585 
Fla Lighthouse Pt., W. R. Lehmann, Box 5010 

305-941-2150 

Ga Atlanta, W. R. Lehmann, Box 52786 Northside 
404-451-2949 

Fla Orlando, W. R. Lehman Co., Box 20275 
305-841-4901 

III' Bellwood, Fiat Engrg. Assoc., 5133 SI. Charles 
Rd. 312-547-6200 

Ind MunCie, Fiat Eng. Assoc., Box 1165 317-282-5676 
Ind So Bend, Valentine-Schillinger Co., 1811 Thornhill 

Dr. 219-291-6258 
Kans Leawood, Vasen Sis. Co., 8005 Ensley La. 

913-649-0679 
Md Glen Burnie, Faion Lott & Co., 6409 Frederick 

Ave., Box 534 301-744-4611 
MassCanton, New England Elec. Sis. Co., 590 

Washington St. 617-828-4835 
Minn SI. Paul, Wagner Compo Conslts., 542 S. Snelling 

Ave. 612-698-0331 
Mo SI. Louis, Vasen Sis. Co., 8160 Stanford Ave. 

314-725-5219 
NJ Westwood, Clarfield-Stollmack Assoc., 175 

Westwood Ave. 201-666-8989 
NY Syracuse, C. W. Floring & Assoc., Inc., Box 175, 

Onondaga Br. 315-478-2149 
Ohio Wickliffe, D. Stiffen Assocs., 30212 Lakeland Blvd. 
Pa Flourtown, Avenir Ind'l. SiS., Box 234 

215-836-4400 
Tex Dallas, MMS Comps., 10303 Carry Back Cir. 

214-357-6893 
Tex Houston, MMS Comps., 6306 Schevers SI. 

713-645-3581 
WashSeattle, .0. Smith Sis. Co., 2320 N. 451h SI. 

206-623-3160 
EXP: N.Y., Westbury, Minthome Int'l. Co., Inc., 2200 

Shames Dr. 516-334-3303 
For: Can., Markham, Onl., Wilson Enterprises, 19 

Abercorn Rd. 416-231-7536 
For: Can., Roxboro, Que., Wilson Enl., Box 115 . 

514-684-0383 

RESISTORS, INC., 5226 W. 26th St.;Chlcago, III., 60650 
Pg.2876 

Cal Los Angeles, W. S. Harmon Co., 6118 Venice 
Blvd. 213-937-1460 

Cal Palo Alto, W. Tompkins, 2875 Middlefield Rd. 
415-DA-6-7940 

Conn Berlin, White Sis. CO.,Box 122 203-224-0423 
III Chicago, L-Tec, Inc., 5808 Higgins Rd. 286-1500 
Iowa Cedar Rapids, J.R. Sis. Engrg .. 3550 Cottage 

Grove Ave., S.E. 319-EM-5~2864 
Kans Overland, Penzner Assocs., Inc., .Box 6264, 5600 

W. 95th SI. 913-DE-l-0004 
MassNeedham, White Sis. Co., 20 Chestnut SI. 

617-444-3676 
NJ Moorestown, A. Foiey Assoes., Box 155 

609-663-4545 
NY Buffalo, J.J. Glass, 220 Delaware Ave. 

716-TL-6-9272 
NY N.Y., Symon Assocs., 663 - 5th 212-PL-7-3638 
Ohio Vandalia., W. Brauer & Assoes., Box 35 

513-898-1224 
Ohio Wickliffe, W. Brauer & Assocs., Box 305 

216-943-0601 
Pa Pittsburgh, W. Brauer & Assocs., Box 2466 

412-921-3213 
Tex Garland, Whiteside Sis. Co., Box 22 

214-BR-6-8382 
Wisc Milwaukee, Honkamp SiS., 11120 W. Ruby 

414-463-2530 
REUTER-STOKES, 18530 S. Miles Pkwy., Cleveland, 

Ohio, 44128, Tel: 216-475-3434; Sis. Mgr: T.B. Fleming 
. REVERE COPPER & BRASS, INC., 605 Third Ave., New 

York, N.Y., 10016, Tel: 212-687-4111, TWX: 
710-581-6718; Exec. V.P: R.M. Lake 

REVERE ELCTRN. DIV., Neptune Meter Co., 845 N. 
Colony Rd., Wallingford, Conn., 06492, Tel: 
203-269-7701, TWX: 710-476-3197; Sis. Mgr: G.W. 
Grace 

REX RHEOSTAT & CO., 149 Babylon Tpke., Roosevelt, 
N.Y., 11575, Tel: 516-379-1030 . 

REYNOLDS METALS CO., 6601 W. Broad 51., Richmond, 
Va., 23230 

RF COMMUNICATIONS, INC., 1680 University Ave., 
, Rochester, N.Y., 14610, Tel: 716-244-5830, TWX: 

510-253-7469; Mktg. Mgr: W. Lucas 

RF COMMUNICATIONS, Elctm. Instr., 1680 University 
Ave., Rochester, N.Y., 14610, Tel: 716-244-5830, TWX: 
510-253-7469; Sis. Mgr: R. J. Hesselberth ........ Pg. 553 
Ala Huntsville, BCS Assoes., 3322 S. Memorial 

205-534-1648 
Cal N. Hollywood, O'Haliorari, 10700 Ventura 

213-877-0173 
Cal Palo Alto, O'Halioran, 3921 E. Bayshore 

. 415-326-1493 
Conn Glastonbury, Instr. Reps., Box 165 203-633-0777 
Fla Orlando, BCS Assoes .. 940 N. Ferncreek 

305-843-1510 

See Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 
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III Chicago, Data Elctrns., 5505 N. Menard 
312-774-1452 

MassArlington, Instr. Rep., 1046 Massachusetts 
617-646-0134 

Mich Ypsilanti, Micro SiS., 217 Taft Rd. 313-482-1229 
Minn Mpls., Data Elctrns., 821 2nd N. 612-377-8383 
NJ Merchantville, Megargel/Himmelstein, 6705 Park 

2t5-925-7948 
NJ Union, SBM Assocs., 1519 Stuyvesant 

201-687-8737 
NM Albuquerque, ALS. Elcl., 209 San Pablo, SE 

505-268-9600 
NY Pleasantville, SBM Assocs., 28 Hobby SI. 

914-769-1811 
NY Rochester, SBM Assocs., 4515 Culver Rd. 

716-266-1400 
NC Greensboro, BCS, 1039 E. Wendover 

919-273-1918 
Ohio Dayton, Micro SiS., 1250 W. Dorothy 

513-298-3033 
lEix Dallas, Texas Avionics, 4515 Prentice 

214-368-3566 
Va Springfield, Dyna-Rep, 5265 Port Royal 

703-321-8630 
For: Can., Downsview, Onl., Megatronix, Ltd., 954 . 

Wilson Ave. 416-630-7672 

RF INTERONICS, 100 Pine Aire' Dr., Bay Shore, N.Y., 
11706, Tel: 516-231-8400,.TWX: 5111-227-8233; Sis. Adm: 
R.W. Fitzpatrick .................................................... Pg.1528 
Ariz. Phoenix, Williams-Assocs., 2250 N. 16th SI. 

602-254-6085 
Cal Santa Monica, Rep. Assoc., 1710 Santa Monica 

213-451-8901 
Cal Millbrae, Melvin SiS., 113 EI Camino Real. 

415-697-6922 
Colo Denver, Williams-Assocs., 4971 Jackson 

303-388-4391 
Fla Iridian Rocks Bch., Tech-Rep., Box 425 

813-595-2834 
Fla Melbourne, Tech-Rep. Assoc., Box 2095 

. 305-723-9140 
Ga Jonesboro, Tech-Rep. Assoc., Box '955 . 

. 404-753-0111 
I~ Chicago, J. Pop SiS., 5661 W; Chicago Ave. 

312-261-1259 
Ind FI. Wayne, Ryan SiS., Box 2151 219-493-1569 
10.'.,'.:4 ~ ... ~='ilG;"l. E~!SCO-:1EP. cee 10th St. . 3'~<~77·5213 
Kans Overland Pk., ENSCO-REP, 8001 Conser 

.913-381-7557 
La Baton Rouge, Roberts SiS., Box 15218 

504-924-1010 
Md Silver Spring, Mechtronics, 11700 Old Columbia 

Pike '. 202-622-2420 
MassNewton Upper Falls, Brookdale/Richter, '1214 

Chestnut SI. 617-244-6969 
Mich Cleveland, F.G. Mahannah, 20599 Almar 

216-561-3024 
Minn Minneapolis, P.J. Codute, 4542 4th SI. N.E. 

612-560-1222 
Mo SI. Louis, ENSCO-REP, 11714 Lackland Ind'L Dr .. 

314-542-3935 
NM Albuquerque, Williams-Assocs .. 420 Washington 

SI., S.E. 505-255-1638 
NY Great Neck, Trionic Assoc., 320 Northern 

516-466-2300 
NY Rochester, W.A. Franklin, 179 Hillary Dr. 

. 716-889-4849 
NY Syracuse, WA Franklin, 2 Standish' 315-446-1120 
NY Whitesboro, W.A. Franklin, 42 Glenridge 

315-736-5356 
Ohio CinCinnati, J.O. Olse~, 5539 Stokeswood. 

513-922-2176 
Ohio Cleveland, J.O. Olsen, 16201 Shaker' 

216-752-5444 
Pa Jenkintown, Arnold Assoc., Box 1012 

215-742-0600 
Pa Pittsburgh, J.O. OISE!n; 104 Elatan Dr. . 

. 412-279-2550 
Tex Dallas, Roberts SiS., 9704 Lanward Dr. 

. 214-348-4283 
EXP: N.Y., Westbury, Minthere, 2200 Shames, . 

515-334-3303 
RF SYSTEMS, INC., 1551<ing SI., Cohasset, Mass., 02025, 

Tel: 617-383-1200; V. Pres.-Sis: J.E. Hayes 
--- Advertisement ---

R F System's total antenna capability 
includes reflector antennas for radar, 
telemetry, tropE and communications; 
yagi antennas for all appilications. 
Contract and specification work is un
dertaken as well as standard products. 
A complete line of antennas products 
for CATV. Commercial and military 
designs in all product categories. 

RFD, INC., 5024 Nassau SI., Tampa, Fla., 33607, Tel: 
813-872-1502; Sis. Mgr: S. Bailey 

RFL INDS., Comms. Div., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. 
Mgr: R. Treible 

RFL INDS., Comps. Div., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. 
Mgr: J. Simon 

RFL INOS., Instr. Oiv., Powervllle Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 7111-987-8352; 515. Mgr: 
R. O'Donnell ............................................................ Pg. 554 
Ala Huntsville, Space Engrg. Sis .. Inc., 4306 

Governors Dr., S.W; 205-837-6060 
Ariz Phoenix, Williams, 2250 N. 16th tl02-254~6085 
Cal Los Angeles, IFM South, '3455 Cahuenga 

213-469-1.641 
Cal Los Altos, IFM - North, 2235 Grant 415-961-2828 
Colo Denver, Williams Assocs., 4971' Jackson 

. 303-388-4391 
Fla Orlando, Space Engrg. Sis., Inc." 999 WoodCock 

Rd,' 305-841-2271 
III Des Plaines, Marsland, 1000 Exec. 312-298-2620 
Ind Indpls, Marsland, 3734 Carrollton 317-924-3568 
MassNeedham Hgts., Cowperthwait & Brodhead, 570 

Hillside Ave.. . 617-444-9410 
Mich Farmington, Carter, McCormic & Pierce, Inc., 

23995 Freeway Pk. Dr. 313-477'7(00 
Mlnn Mpls, Marsland Assocs., Inc., 231 N. Edgewood 

Ave. . 612-545-4481 
Mo Florissant, Marsland, 100 SI. Francois . 

. 314-831-0015 
NM Albuquerque, Williams, 420 Wash. 505-255-1638 
NY Latham, L-Tron Corp., Box 336 .518-785-5032 
NY Rochester, L-Tron, 47 Devanshire . 716-436-4410 
NY Skaneateles, L-Tron Corp., Drawer 67 ". 

. 315-885-6172 
NY Tonawanda, L-Tron, 123 Dalewood 716;691-8887 
NC Greensboro, Space Engrg. SiS., Box 8298 

919-294-2754 
Ohio Cleveland, Carter, McCormic & Pierce, 21380 

Lorain Rd. 216:333-5650 
Ohio Dayton, Carter, McCormic & Pierce, 5423 

. Webster SI. 513-278-5873 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. Blvd. 412-824-3760 
Tex Richardson, Scientific Sis. Co., 777 S. Central 

Expwy. 214-231-6541 
Va Springfield, Dyna Rep. Tech. Svcs., 5265 Port 

Royal Rd.' 703-321-8630 

RFL INOS., Thermocontrol Olv., Boonton, N.J., 07005, 
Tel: 201-334-3100, TWX: 7111-987-8352;SI5. Mgr: R. 
O'Donnell ................................................................ Pg. 1983 
Ala Huntsville, Space Engrg. Sis., 4306 Governors Dr. 

SW. 205-837-6060 
Ariz Phoenix, Williams, 2250 N. 16th 602_254-6085 
Cal Los Altos, IFM North, 2235 Grant 415-961-2828 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
Colo Denver, Williams Assocs., 4971 Jackson 

303-388-4391 
Fla Orlando, Space Engrg. ·Sls., 999 Woodcock Rd. 

305-841-2271 
ILL Des Plaines, Marsland, 1000 Exec. 312-298-2620 
Ind Indpls, Marsland, 3734, Carrollton 317-924-3568 
Mass Needham Hgts., Cowperthwait & Brodhead, 570 

Hillside Ave. 617-444-9410 
Mich Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk: Dr. 313-477-7700 
Minn Mpls, Marsland, 231 N. Edgewood 612-545-4481 
Mo Florissant, Marsland, 100 SI. Francois 

314-831-0015 
NJ Boonton,RFL Inds., Inc., Powerville Rd. 

201-334-3100 
NM Albuquerque, Williams, 420 W8!!h. 505-255-1638 
NY Latham, L-Tron Corp., Box 336 518-785-5032 
NY Rochester, L-Tron, 47 Devonshire 716-436-4410 
NY Skaneateles, L-Tron Corp., Drawer 67 

315-685-6172 
NY Tonawanda, L-Tron, 123 Dalewood 716-691-8887 
NC Greensboro, Space Engrg. Sis., Box 8298 . 

919-294-2754 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Loran Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, 5423"· 

Webster SI. .513-288-5873 
Pa Phila, MCW, Inc., 709 W. Atlantic 215-228-7459 
Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 

Central Blvd. 412-824-3760' 
Va Springfield, Dyna Rep. Co., 5265 PO.rt Royal Rd. 

703-321-8630 
RHA-AUDIO COMMUNICATIONS, 625 60th SI., W. New 

York, N.J., 07093, Tel: 201-854-1950; SiS. Mgr: N.J. 
Mayo 

RF - RLC 
RHG ELCTRNS. LAB., 94 Mllbar Blvd., Farmingdale, 
N.Y., 11735, Tel: 516-694-3100; 515. Mgr: S. Wolin 

Pgs. 612,1562 
Ala Huntsville, Gentry Assoc., 2109 W. Clintoy 

205-534-9771 
Cal Los Altos, Cain, 175.S. San Antonio 

. 415-948-6533 
Cal Los Angeles, Cain, 522 S. Sepulveda 

213-476-2251 
Cal San Diego, Cain, 7854 Compass Lake 

'. 714-461-1033 
Fla Orlando, Gentry, 550 N. Bumby 305-841-7740 
III MI. Prospect, Cain, 1203 Ironwood 312-253-3578 
Md Arinapolis, Hayden Assoc., 16 Decatur 

. '. 202-296-6059 
Mass Reading, Gedev Assoc., Box 232 617-944-3105 
NJ Montville, G & A Sis., 8 Brittany Rd. 

201-227-3926 
NM Albuquerque, A. L. S. Elctrns., Box 11626 

505-268-9600 
NY New Hartford; KLM Assoc., 1 Nouvelle Pk. 

315-735-8525 
NY Rochester, KLM Assocs., 39 Saginaw Dr. 

716-442-0820 
NY Syracuse, KLM Assocs., 401 S. Main SI. 

315-458-6214 
NC Burlington, Gentry, 116 E. O'Neal 919·227-2581 
Ohio Reynoldsburg, Cain,1467 Grahm 614-861-2119 
Pa Lafayett~, M. Ladev, 628 Ridge Pike 

215-825-3177 
Tex Dallas, Cain & Co., 8609 NW. Plaza Dr. 

. 214-369-3797 
WashSeattle, Paratech, Box 5427 206-783-3900 

RHO ENGRG. CO., 2234 Colby Ave, Los Angeles, Calif, 
90064, Tel: 213-272,1163 P.T. Swarts 

RHODE ISLAND INSULATED WIRE CO., 50 Burnham 
Ave., Cranston, R.I., 02910, Tel: 401-726-0700; Sis. 
Mgr: G.R. Dubois 

RHODES, M:H., INC., 99 Thompson Rd., Avon, Conn., 
06001; Tel: 203-673-3281; Sis. Mgr: E.J. Doyle 

R. I. METPRO, INC., 139 Jefferson Blvd., Warwick, R.I., 
02888, Tel: 401-463-8200;·Sls .. Mgr: J.C. Murphy 

RICHARDS ARKLAY SO', 1 Winchester SI., Newton 
Highlands, Mass., 02161, Tel: 617-527-4385 

RICHARDSON CO., 2400 E. Devon Ave., Des Plaines, III., 
60018, Tel: 312-297-3570 

RICHLAND GLASS CO., INC., Richland, N.J., 08350, Tel: 
609-69t-1697; Sis. Mgr: F.R. Barrale 

RIESTER &. iHESivii\GHch CO., ·i5~o Vv'est ~:;t:l ril., 
Cleveland, Ohio, 44113, Tel: 216-241-0154; Pres: C!D. 
Burt. . 

RIL ELCTRNS., INC., Street Rd.' at 2nd SI. Pike, 
So'uthainpton, Pa., 18966, Tel: 215-EL-5-1;361; Sis. 
Mgr: D.G. Shylan ' 

RIPLEY CO.; INC., 1 Factory St., Middletown, Conn., 
06457, Tel: 203-346-8677; 515. Mgr: R.S. Clark 

Pg.2791 
Cal Concord, PW. Jasin, 3506 Skylark 415-686-0905 
Cal Downey, Sierra Pacific Engr., 7332 Florence 

. . 213-928-1815 
III . Chicago, S. C. Blaker, 6416 N. Central 

312-774-8252 
Ky Louisville, Scott Elctrns., 366 Francis Bldg. 

502-583-3220 
MassWeliesley Hills, M. Scott, 20 Walnut 617-235-0102 
Minn Minneapolis, J.D. Bayle, 3516 E. 50th 

612-722'6771 
NJ MI. Laurel, Naudain Assocs., Rte. 73 & 

Ramblewood Pkwy. 215-564-3194 
NY Buffalo, Application Specialists, Inc., 4548 Main 

SI. 716-839-2243 
NY Great Neck, F. Tylinski, 338 Northern 

. . . 516'466-9070 
NY Rochester, Application Specialists, Inc., 3700 East 

Ave. . 716-586-6226 
NY 'Syracuse, Applications SpeCialists, Inc., 1719 

Teall Ave. 315-437-2813 
Ohio' CinCinnati, Scott Elctrns., 9505 Montgomery SI. 

513-791-2513 
Ohio Cleveland, Scott Elctrns., 1836 EUClid 

216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State 

. 614-228-2313 
Ohio Dayton, Scott Elctrns., 517 Hulman Bldg. 

. 513-223-2652 
Tex FI. Worth, W.P. Fralia Co., Box 12625 

. . 817-738-2394 
RIVERBANK LABS., Dept. Engrg., Box 110, Geneva, III., 

60134, Tel: 312-232-2207 

R L C ELCTRNS., INC., 83 Radio Clr., Mt. Kisco, N.Y., 
10549,Tel: 914-241-1334; Sis. Mgr: R.W. Knight 

. Pg. 1563 
Cal Los Altos, Systems. Mktg. Consll., 1 Fist SI. 

415-941-4777 
Cal No.' Hollywood, Crown Elctrns., 5657 Lankershim 

Blvd. 213-877-3550 
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Fla Orlando, F. M. Assoc., 5018 Mortier Ave. 
. 305-851-5710 

Md Endicott City, Applied,Engrg. Conslt., 9051 
Baltimore Nat'l Pike 301-465-1272 

MassS. Chelmsford, I M R, Bo)< 132 617-256-8251 
Mo Florissant, Marsland Assocs., Inc., 100 St. 

Francois , ,314-831-0015 
NJ Englewood,'Central Assoc., 44 N. Dean St. 

201-568-0808 
NJ Plainview, Central Assoc., 11 Commercial St. 

516-433-0808 
NC Greensboro, F. M. Assoc" 904 Montrose Dr. 

919-294-2754 
Pa Philadelphia, Applied Engrg. Conslt., 8605 Bayard 

St. 215-247-9007 

RO ASSOCS., 3705 Haven Ave., Menlo Pk., Cal., 94025, 
Tel: 415-322-5321, TWX: 910-378-5929; SIs. Mg.: R.H. 
Okada •• : .•••••••••••••••••••••• _ •.••••••.•••.•••••••.•••••••••..• Pgs. 866-869 
Ala Huntsville, Lee Assocs., Inc., Box 1506 

,205-539-0761 
Ariz Scottsdale, F.Y. Gates Co., Box 1908 

602-947-2991 
Cal San Diego. RDP Instrs., Inc., Box 10449 . 

714-224-3729 
Cal San FranciSco, Wm. J. Purdy, 770 Airport Blvd. 

415-347-7701 
Cal Downey, RDP Instrs., 11565-B Paramount 

213-923-6781 
Colo Denver, F.Y.Gates Co., 700 E. Louisiana 

303-722-4674 
Fla Orlando, Lee Assocs., 200 'E. Marks 

305-241-4445 
Ga Chamblee, Lee Assocs., Inc., Box 80666 

404-457-7117 
III Chicago, Lightner, 6322 N. MilwaUkee 

312-774-1500 
Md Ellicott City, Gans-Fryling, 9516 Michaels 

301-837-6311 
Mass Newton, Techmar, 56 'Elmwood 617,444-8130 
Mich Birmingham, H.C. Heym, 1688 Buckingham 

313-644-9166 
NJ So. Hackensack, Engrd. Prods., Inc., 290 Huyler 

St. • 201-488-4040 
NM Albuquerque, F.Y.Gates Co., 2631 Texas, N.E. 

505-298-1875 
NC Winston-Salem, Lee Assocs., 825 Burke 

919-724-2406 
Pa Narberth, L. G. White - Keystone, 100 N. Essex 

215-839-3445 
Tex Dallas, Compar Southwest, 8609 N.W. Plaza Blvd. 

214-363-1526 
Tex Houston"Compar Southwest, 5757 Bellaire Blvd. 

71 ;1-667-3420 
Utah Salt Lake City, F.Y. Gates Co., 455 E. 4th, S. 

801-359-1101 
Va Arlington, Gans-Fryling, 2030 16th 703-527-3262 
For: 'Can., Toronto, Ont., B.H. McGregor, Box 156, Sta. 

"H" 416-699-5521 
ROANWELL CORP., 180 Varick St., New York, N.Y., 

10014, Tel: 212-989-1090, TWX: 710-581-6555; Sis. 
Mgr: R.T. Ennis 

ROBBINS & MYERS, INC., 1345 Lagonda Ave., 
Springfielii, Ohio, 45501, Tel: 513-323-6461, TWX: 
513-324-5961; Sis. Mgr: A. A. Arlt 

ROBERTS DIV., Rheem Mfg. Co., 5922 Bowcroft St., Los 
Angeles, Cal., 90016, Tel: 213-870-9631; Sis. ,Mgr: L. 
Winn 

ROBERTSHAW CONTROLS, Aero 'Div., Box 449, 
Columbus, Ohio, 43216, Tel: 614-875-2351, 'TWX: 
810-335-2560; 01 •• Mktg: A.D. Uneilc •• Pgs. 1944,1945 

Cal Inglewood, V & L, 3412 W. Century 213-671-7688 
Colo Denver, D. Bond Assocs., 5505 E. Evans 

303-756-1234 
Conn Woodbury, Tygren Co., Box 398 203-264-6880 
III Elk Grove Village, Robertshaw Controls Co., 190 

Gordon St. 312-437-6060 
Mo Maryland Hgts., Robertshaw Controls Co., 11645 

Adie Rd. 314-432-1260 
NJ Paramus, Robertshaw Controls, 600 Ind'i 

201-265-6670 
NM Albuquerque, D.E. Bond Assoc., Box 14237 

505-248,-4203 
WashSealtle, C.B. Parsons, 5319 4th Ave., S. 

206-762-7373 
ROBERTSHAW CONTROLS CO., Ind'l. Instr. Div., 333 N. 

Euclid Way, Anaheim, Cal., 92803, Tel: 714-535-8151, 
TWX: 714-776-1790; Gen. Mgr: G. Bazaco 

ROBERTSON INSTR., 1760 W. First St., Azusa, Cal., 
91702, Tel: 213-334-3101; Pres: H.L. Robertson 

ROBICON CORP .. Plum Ind'l. Pk., Pittsburgh, Pa, 15239, 
Tel: 412'327-7000; Sis. Mgr: N. Altman 

--- Advertisement 
" 

SCR Thyristor Power Control and 
Conversion Equipment. Robicon sup
plies staridard devices and custom 
packaged systems in two fields: (I) 
temperature control for process and 
comfort heating, and (2) motor 
speed/position control for integral HP 
motorS, S HP-SOO HP, both unidirec' : 
tional 'and reversing. 

ROBiNS INDS. CORP., Data Prods. Div., 15-58 127th St, 
Flushing, N Y, 11356, Tel: 212-445-7200; Sls.,Mgr: D. 
'Hubbinett , ' ' , 

ROBINSON-HALPERN CO., 5 Union Hill. Rd., W. 
Conshohocken, Pa., 19428, Tel: 215-825-1300, TWX: 
510-660-8416; Sis. Mgr: I.E. Robinson , 

ROBINSON-NUGENT, 800 E. 8th St., New Albany, Ind., 
47150, Tel: 812-945-0211, TWX: 810-540-4082 ' 

ROBISON ELCTRNS., 2134 W. 'Rosecrans Ave., Gardena, 
Cal., 90249, Tel: 213-321-0080; Sis. Mgr: J.D. Robison 

ROBOT INDS., INC., 7041 Orchard, Dearborn, Mich., 
48126, Tel: 313-TI-6-2623; Sis. Mgr: F.J. Osuch 

ROBOTRON CORP., 2130b,West 8 Mile Rd., Detroit, 
Mich., 48219, Tel: 313-444-1444; Sis. Mgr: R. Lachner 

ROCHE, PAUL C. CO., INC., 11 Park PI., New York, N.Y., 
10007, Tel: 212-227-8288; Sis. Mgr: A. Humphrey 

ROCHESTER INSTR. SYS., 275 N. Union St., Rochester, 
N.Y., 14605, Tel: 716-325-5120; V.P-Mktg: 

ROCKLAND INSULATED WIRE & CABLE, 87. Broadway, 
,Haverstraw, N.Y., 10927, Tel: 914-429-3103; Sis. Mgr: 

, E. Kigler 

ROCKLAND SYS. CORP., 131 Erie St., E.; Blauvelt, N.Y., 
10913, Tet914-359-1818; SIs. Mgr: P.O. Beckwith 

, Pgs. 1526,1527 
Ala 'Huntsville, Lee Assocs., 827 Wheeler 

, . 205-881-8008 
Ariz Phoenix, Cleveland Entprs .. Bo~ 16103 

, " 602-264-1969 
Cal' Los Altos, Instrs. For Meas., 2235 Grant 

415-96,1-2828 
Cal Los Angeles, Instrs. For Meas., 3455 Cahuenga 

213-469-1641 
Colo Denver, Cleveland Entrps., 2120 S. Holly 

303-758-2409 
Conn Hamden, Scientific Devices, 2315 Whitney 

203-248-9361 
Fla Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Ga Chamblee, Lee Assocs., Box 80666 
Md, Rockville, Mesa,lnc., 12601 Twin Brook Pkwy. 

. 301-881-8430 
MassWakefield, Scientific Devices, 591 North Ave. 

617-246-0920 
NJ Englewood, ScientHic Devices, 95 Cedar 

201-871-3916 
NM Albuquerque, Cleveland Enterprises, Box 11314' 

505-298-7671 
NY Hyde Pa(k, Scientific DeviCes, 158 S. Albany Post 

Rd. 914-229-5655 
NY Syracuse, Scientific Devices-N.Y., 140 Pickard 

Bldg.,E. Molloy Rd. 315-445-5696 
NC Winston Salem, Mesa, 955 Burke 919-724-2406 
Pa Plymouth Mtg., Scientific Devices, Box 201 

215-825-9515 
Tex Dallas, Data Mktg. Assoc., 10048 Monroe St. 

, 214-358-4643 
Tex Houston, Data Mktg., 3925 C. Dacoma 

, 713-686-9627 
WashBelievue, . Scientific Devices, 854-106th 

206-454-0900 
EXP: N.Y., New York, A(lcrona Corp., 65 E. 55 SI. 

212-688-6285 
EXP: N.Y., New York, Multiparts Corp., 52 Wall SI. 

212-WH-4-4370 
For: Can., Montreal ~61, Que., R-O-R Assocs., 3330 

Cavendish Blvd. 514-482-8430 
, 'For: Can., Scarborough, Ont., R-O-,R Assocs., 21 

Rolark Dr. 416-291-7121 
For: Can., Vancouver, B.C.,.283 E. 11th 604-876-4311 

ROCKWELL ENGRG. CO., 2125 E. 45th SI., Indianapolis, 
Ind., 46205, Tel: 317-251-9453; Pres: H.R. Rockwell 

flODALE MFG. CO., INC., Emmaus, Pa., 18049, Tel: 
215-965-9071; Sis. Mgr: T. Taliaferro 

RODALE ELCTRNS., INC., 603 Chestnut St., Garden City, 
N.Y;, 11530, Tel: 516-CH-8-5050; Exec. V.P: J.P. 
Lester 

RODAN INDS., 2905 Blue Star St., Anaheim, Cal., 92806, 
Tel: 630-0081; Sis. Mgr: J. Burns 

RODE, INC., 5' Green St., Woburn, Mass., 01801, Tel: 
617-933-3580; Sis. Mgr: H.Doiron 

ROOELCO, 356A Commack Rd., Deer Park, N.Y., 11729, 
Tel: 516-643-5110; Sis. Mgr: J. Rodgers 

See Page 3073 To Get Your Copy of the Radio-Electronic': Master 

ROGAN BROS., 8019 N. Monticello Ave., Skokie, III., 
60076, Tet 312-675-1234, TWX: 910-223-4547; Sis. Mgr: 
E. Rogan, II •••.••••.••••••••••• ; ...................................... ;Pg. 1491 
Cal ,Palo Alto, O'Donnell Assocs., Inc., 1955 "B" EI 

Camino Real 415-327-9260 
'Cal Torrance, O'Donnell Assocs., Inc., 18053 

Crenshaw Blvd. 213-323-9243 
Colo' Broomfield, Arrowhead Sis. Corp., Box 335 

303-222-6462 
ConnW. Hartlord, F. Kosowicz, 2 Madsen Rd. 

203-233-7883 
III Chicago, J.U. Willman, 6034 N. Cicero Ave. 

312-286-1614 
III Skokie, Rogan Bros., Inc., 8019 N. Monticello 

312-675-1234 
Mich Southfield, J.L. Montgomery, Inc., 19400 W. Ten 

Mile Rd. 313-358-2616 
Minn Minneapolis, R.w. Marshall Co., 6106 Excelsior 

Blvd. 612-929-0457 
NJ Pitman, Colrud Co., 601 Ardmore Ave. 

609-589-5866 
NJ Rutherford, Lydon Sis. Co., Box 64 201-939-6290 
NY New York, Lydon Sis. Co., 500 Madison Ave. 

201-939-6290 
Ohio Medina, J.C. Hofstetter Co., 5168 Valley View Dr. 

, 216-241-4880 
Tex Dallas, w. Reese Assoc., Box 4410 214-638-6575 
Utah S/lItLake City, Arrowhead Sis. Corp., 49 W. 

Malvem 801-487-3444 
'Va Lynchburg, Royeleo Elctrn. Rep., Box 254 

703-846,7117 
EXP: III., Wheaton, CHS Int'/., 1512 Wadsworth Rd., 

312-665-3402 
ROGERS ANTI-STATIC CHEMS .. INC., 22 W. Madison, 

Chicago, III., 60602, Tel: 312-DE-2-4250; Pres: S.J. 
Rogers 

ROGERS CORP., Rogers, Conn., 06263, Tel: 
, 203-774-9605, TWX: 710-448-0094; Sis. Mgr: WA 

Hayes, Jr. . 
ROHDE & SCHWARZ SLS., 111 Lexington Ave., Passaic, 

N.J., 07055, Tel: 201-773-8010; Sis. Mgr: R. Feldt 
--- Advertisement ---

Electronic Test and Communications 
Equipment: Frequency Synthesizers 
DC-1000 MHz, programmable, with 
anp without AM and FM modulation; 
programmable attenuators DC-2.7 
GHz AM-FM Signal Generators 1-
1000 MHz; Power Signal Generators 
100 kHz-12.7 GHz; Polyskop Sweep 
Generators 10 kHz-1250 MHz; Wave 
Analyzer 100 dB dynamic range; Se
lective Microvoltmeters 10 kHz-12.7 
GHz; Field Strength Meters; Power 
Meter DC-IS GHz; Impedance Plot
ters; RLC Meters; Sound Level Me-
ters; Tera-Ohmmeter for insulation 
resistance measurements; Semi-Con
ductor and IC'Measuring Equipment; 
TV and CATV Test Equipment for 
Amplitude Response, Group Delay, 
Differential Phase/Gain, Sideband 
Analysis; TV Demodulator; FM Excit
e'rs, Antennas; Compact VHF Direc
tion Finders; Radiotelephone Test 
Assembly. 

ROHN MFG., CO., 6718 W. Plank Rd., Peoria, III., 61601, 
Tel: 309-697-4400, TWX: 910-652-0646; Sis. Mgr: R.A. 
Kleine 

ROL-A-CHART DIV., Wm. A. Steward Co., Somerset, Cal., 
95684, Tel: 916-622-2437; Sis. Mgr: L. Walton 

ROLA DIV., Muter Co., 21010 Miles Pkwy .. Cleveland, 
Ohio, 44128, Tel: 216-475-9200; Sis. Mgr: W.N. 
Chapman. ' 

ROLLAN ELECTRIC CO., 8233 S. Princeton Ave., 
Chicago, III, 60620, Tel: 312-723-4000 

ROLLER BEARING CO. AMERICA, Sullivan Way; W. 
Trenton, N.J.; 08628, Tel: 609-882-7400; Sis. Mgr: S. 

. 'Beimfohr " , 
ROLTEC, INC., 825 Bobne 'Ave. N., Minneapolis, Minn., 

55427, Tel: 612-544-3934; ,Sis. Mgr.: G.R. Bluem 
ROMAC ELCTRNS., 48-01 25th Ave., L. I. City, N.Y., 

11103, Tel: 212-721-2222; Pres: M. Bloomberg 
ROMAR PLASTICS, INC., 1311 E. Main St., St. Charles, III., 

60174, Tel: 312-584-6571; Sis. Mgr: CW. Peterson 
ROME CABLE, Div. Cyprus Mines Corp., Rome, N.Y., Tel: 

315-337-3000, TWX: 510-,243-9732; Sis.' Mgr: J.W. 
Hayes , . , 

RONSON METALS CORP., 55 Manufacturers PI., Newark, 
N.J., 07105, Tel: 201-589-1380; Pres: L.V. Aronson II 

ROSEMOUNT, InSIr. SiS., Box 35129, Minneapolis, Minn., 
55435, Tel: 612-941,5560, TWX: 910-576-3103; Sis. 
Mgr: D. Sullivan' 

ROSEMOUNT ENGRG., CO., Box 35129, Minneapolis, 
Minn., 55435, Tel: 612-941-5560, TWX: 910-576-3103; 
Mktg. Mgr: D.M. Sullivan 

eem/1971 
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ROSEMOUNT PLUG-IN, Compo Sis., Box 10.7, Nashville, 
Tenn:, 37202, Tel: 615-244-1330., TWX: 810.-371-1699; 
Sis. Mgr: P. Kelso ............................ : ......•.••••.•....... Pg. 870. 
Ala Huntsville, Craft Assocs., Box .10.53 20.5-837-0.221 
Cal Chatsworth, Rosemount, 9549 .DeSoto 

213-341-3944 
Cal Downey,. Rosemount, 8542 E. Florence 

. 213-773-7413 
Cal San Diego, Rosemount, 450.8 Mission Bay 

714-274-470.3 
Cal San Francisco, Rosemount. 960. Palisade 

415-327-1420. 
Fla Maitla,nd, Craft Assocs., Box 986 30.5·645-2242 
Ga Atlanta, craft Assocs., Box 11716 40.4-237-2282 
III Berkeley, Lesman Instr., 5642 SI. Charles 

312-287-9128 
MassFramingham. J. Lancaster, 147 Concord 

617-TR-3-8.893 
Minn Mpls., ARJAY SiS., 6121 Excelsior Blvd. 

612-925-1833 
Mo 51. Ann, Rosemount, 50.0. N.w. Plaza 

314-739-270.7 
NJ Englewood Cliffs, Rosemount. 60.0. Palisade 

20. 1-568·6366 
NY Williamsville, Alpha Co., Box 282 ·716-854-4121 
NC Charlotte, Rosemount, Box 17375 70.4-364-170.0. 
Ohio Dayton, RDP Assocs., 5877 Huberville . 

513-CL-3·6175 
Pa Newtown Sq., Rosemount, 3415 W. Chester 

215-353·3344 
Tex Houston, Rosemount, 3810. Westheimer 

713-621-78SD 
WashSeattle, Rosemount, 13240. N.E. 2Dth 

20.6-747'490.0. 
For: Can., Montreal, Que., Willer, 1179 Decarie 

514-747·9316 
For: Can., Toronto, Onl., Willer, 180.0. Avenue 

416-783-3373 
ROSEMOUNT PLUG-IN, INC., Instrumentation Sales, Box 

10.7; Nashville, Tenn., 3720.2, Tet 615-244-1330., TWX: 
810.-371-1699; Sis. Engr: P. Kelso 

ROSENBERG BROS. & ··CO., 10.0. Landing Ave., 
Smithtown; N.Y., 11787, Tel: 516-AN-S-22DD; Sis. Mgr: 
R. Rosenberg 

ROSENTHAL CHINA CORP., Tech. Ceramic Div., 411 E 
76th 51., New York, N.Y., 10.0.21, Tel: 212-249-140.0.; 
Sis. Mgr: EB. Wiest . 

HU~;:) t:~"'\iHu. \,;UH .... , :i:i:::il \;Jt=~icil~~III;~r uro, Call1tJi.n~ii, 
Cal., 950.08, Tel: 408-377-4621; Pres: H,C. Ross' 

Pg.1786 
Cal Diablo, Thomas Assocs., Box 684 . 415-837-8411 
Cal Menlo Pk., Western Power Prods., 424 Claremont 

Way· . 415-327-6385 
Colo Denver, Space Sys. Sis., 5810. W. 38th Ave. 

. 30.3-424-5574 
NJ Haddonfield, M & i? Assocs., Box 185 

. 60.9-429-70.55 
NM Albuquerque, Space Sys! ·Sls., 40.0.5 Univ. Blvd. 

50.5-247-0.458 
NY Sodus, A, E DeCew Agency, Box F 

315-483-3261 
ND Fargo, Dakota Elec. Supply, 10.17 4th 

70.1'237-9440. 
Tex Dallas, Synthenetics, 8383 Stemmons Frwy. 

214-631-1740. 
WashBelievue, F. Broom SiS., 4424 95th 20.6-454-1375 
EXP: Can., Ville LaSalle, Que:, Electrodesign, Ltd., 840. 

La Fleur . 514-363-5120.. 
ROSS ENGRG. DIV., Midland-Ross Corp., Box 751, New 

Brunswick, N.J., 0.890.3, Tel: 20.1-249-10.40.; Gen'l. Sis. 
Mgr: R.J. Yunghahn .. 

ROSS LABS., INC., 3138 Fairview Ave., E, Seattle, Wash., 
9810.2, Tel: 2D6-EA-4-395D; Sis. Mgr: H. Pollack 

ROSTONE CORP., 2451 S. Concord Rd .. Lafayette, Ind., 
4790.2, Tel: 317-474-2421; Sis. Mgr: J.R. Jamison 

ROTATING COMPS., Div. Instr. Sys. Corp., 1560. Fifth 
Ave;, Bay Shore, N.Y., 11706, Tel: 516-MO-O;85DD, TWX: 
516-666-70.47; Gen'l. Sis. Mgr: M. Richardson 

. . . Pgs. 1627-1629,2792,2793 
Ala Huntsville, 2Dth Century Mktg., Box 6127 

. 20.5-772-9347 
Cal Encino, King-Way, 1710.0. Ventura 213-788-4124 
Cal Mountain View, Daniels-Padgett, 2620. Bayshore 

Frtge. 415-969-170.0. 
Conn Essex, Winslow Elec., Gates Rd. 20.3-767-8229 
Fla Winter Pk., Spartak, 1320. Minnesota 

. . 3DS-644-3023 
Ga Atlanta, Control Sys., 265 Brighton 40.4-355-40.15 
III Chicago, LGS Elctrns., 5642 W. Diversey 

312-622-8183 
Mich Southfield, Sterling-Lowell, 24691 Telegraph 

313-355-30.30. 
Minn St. Paul, Cahill, 30.0.0. Hudson 612-739-8445 
NJ Fairfield, ISY Assoes., 3 Martin PI. 20.1-227-2522 
NY Rochester, J. Semple, 21 Edgewater 

716-342-1413 

See Page 957 for TRADE NAME DIRECTORY 

Ohio Yellow Springs, Motors, Inp."Box 274 
513-878-2484 

WashSeattle, Marbell Assoc .• 10.16 1 st Ave. 
.' . . .. 20.6-622-7975 

EXP: N.Y., N.Y., Milano Bros., 250. W. 57th 
. 212-CI-6-321D 

ROrOHMETERS, INC., 46 Pospect St., Yonkers, N.Y., 
10.70.1, Tel: 914-YO-3-590D; Sis. Mgr: J.J. Wilentchik 

ROrOLlTE, TELEDYNE CO., P.O. Box 7G, Stirling. N.J., 
0.7980., Tel: 20.,-647-10.40.; Sis. Mgr: L.A. Nelligan 

ROTOR CLIP CO., 1323 Randall Ave., 8ronx, N.Y., 10.474, 
Tel: 212-329-0.40.0.; Sis. Mgr: R: Slass 

ROTRON, INC., Hasbrouck La., Woodstock, N.Y., 12498, 
Tel: 914-679-240.1, TWX: 510-247-90.33; Sls.Mgr: D.P. 
Ridgway ....................................................... Pgs. 2794-2807 
Ala Huntsville, Bostick, 3322 S. Memorial 

. . . 20.5-881-3677 
Ariz Scottsdale, Fryco; Box 460. 60.2-945-3281 
Cal Burbank, Rotron/Pacific, 1912 W. Burbank 

Ohio Cleveland, Richardson-Champ, 3691 Lee 
216-991-2885 

Pa Pittsburgh, H. C. Johnson Agencies, Box 13127 '. 

Tex Dallas, Berry Co., Box 20461 
--. -' _. Advertisement 

412-923-2877 
214-528-0.461 

Rowe's Corona Free, Hi-Voltage con
nectors, lead/cable assemblies, 
molded terminations and bulkhead' 
feed-thrus are widely used anea level 
and Hi altitude in commercial, mili
tary and industrial applications such 
as: Radar-Display Systems - R.F. -
Lasers -·Accelerators - X-Ray - infra
red - Power Supplies-Coaxial, Triaxial, 
Twinaxial, single/multiple contact 
types plus others are available in al
most any size and configuration. Rowe 
designs to your applications. See Page. 
2529 . 213-849-7871 

Cal Mt. View, Rotron/Pacific, 268'D'Bayshore Frontage ROWE l..L. CO., 70. Hichborn St., Boston, Mass., 0.2135, 
Rd. 415-328-6633 Tel: 617-783-10.67; Sis. Mgr: H. Molan 

Colo Denver, Gossard, 12159 W, Dakota 30.3-985-0.60.2 ROYAL INDS, Tetrafluor Div, 20.51 E Maple Ave, EI 
Conn Trumbull, Circuit Sis" 90. Haviland Dr. Segundo, Calif, 90.245, Tel: 213-332-80.30., TWX: 

, 20.3-261-4832 - 910.-348-6697; Pres: A. Schachter 
Fla Orlando, G. Bohman, 6990. Lake Ellenor ROYCO INSTRS., INC., 141 JeffersonDr., Menlo Pk., Cal., 

. . 30.5-855-0.274 940.25, Tel: 415-325-7811; Sis. Mgr: J.D. Theis 
III Chicago, Gassner & Clark Co., 6644 N .. Western ROYLYN, Div, Rucker Co., 620. Paula Ave., Glendale, Cal., 

Ave. 312-764-6121 .9120.1, Tel: 213-245-8521, TWX: 910.-497-20.63; Gen'l. 
Kans Shawnee Mission, Thomas & Modrcin, 5450. Sis. Mgr: W.H. Grumet 

Buena Vista· . 913-432·2131 RTRON CORP., Box 743, Skokie, III., 60.0.76, Tel: 
MassLexington, Circuit SiS:, One Militia Dr. . ·312-327-40.20.; Sis. Mgr: N. Williams .. 

617-861-0.567 RUBATEX CORP, Bedford, Va., 24523, Tel: 70.3-586-261.1, 
Mich Deiuborn, Villani-Pitcher, 20.233 Ann Arbor Trail TWX: 70.3·845-0.117; Sis. Mgr: C.R. Thaxton 

313-271-460.0. RUSSELL, BURDSALL& WARD BOLT.& NUTCO., Port 
Minn Mpls, E.C. Elctrn. Sis., 10.10.8 Abbott Chester, N.Y:, 10.573, Tel: 914-WE-9-6DDD; Sis. Mgr: T. 

·612-888-4626 Toby . , 
Mo Hazelwood, Thomas & Modrcin; 47 Village Sq. RUSSELL INDS., INC., 96 Station Plaza, Lynbrook, N.Y., 

. 314-838-6446 . "'563,Tel: 516-887-90.00.; Sis. Mgr: H, Russell 
NJ Springfield, F. Sylvester, 649 Morris 20.1-376-3324 RUST CORP.; 168 Tremont St., Everett, Mass., 0.2149, Tel: 
NY Great Neck, F. Sylvester; 260. Northern '617-389-3380. 

516-487-6447 
NC Charlotte, A. Over, 3723 Country Ridg·e 

70.4-366-860.1 
Ohio Cincinnati, F. J. Campisano, 3985 Race Rd. 

. 513-662-1616 
Ohio Cleveland. Camp:, Inc., 7461 N. Linden 

216-842-2737 
Okla Okla Cy, Ammon &. Champion, Box 12274 

.. 40.5-942-8222 
Pa Ardmore, B. R. ·Roome, 121 Coulter Ave. 

215·649-410.1 
Tex Dallas, Ammon & Champion, Box 34555· , 

214-357-8441 
Tex Houston, Amm';n & Champion, Box 35552 

. 713-729-1233 
WashSeattle, Blum & Asspcs., 230.0. N.W. 97th, 

, 20.6-782-160.0 
EXP: N.Y., NY, A..Auriema, 120. Liberty 212-349-8220 
For: Can.,.Hamilton, Onl., Cartwright Agencies . 

416-545-5693 
For: Can., Montreal, Que., MCintyre Agencies 

514-731-9617 
For: Can., No. Vancouver, B.C.,C. Thompson 

. 60.4-987-9388 
For: Can:, Winnipeg, Manitoba, C. Thompson .. . 

. .. 20.4-783-0848 
ROWAN CONTROLLER, Box 30.6, Bethel. Rd., 

Westminister, Md., 21157, Tel: 30.1-876-2214, TWx: 
710.-862-0.845; Sis. Mgr: P.G .. Eaton. 

ROWE ENGRAVERS, 68 Union Ave., Clifton, N.J., 0.7011, 
Tel: 201,546-2776; Sis. Mgr: P. Rosefield 

ROWE INDS., DIV.;coleman Cable & Wire, 6100 Benore 
Rd.,. Toledo, Ohio, 43612, Tel: 419-729-9761,·TWX: 
810.-442-1734; Sis. Mgr: R.I,. Smith .................. Pg. 2707 
Cal Anaheim, L & M SiS., ·80x 6255 714-774-0.492 
MassWakefield, Rowe Inds., Inc., Box452 

... 617-246-0.415 
Mo Maryland Hgts., Tn "J" Power, 11540. Adie 

. .314-872-8824 
NJ Madison, A. Livera Assocs., 2 Green Village Rd. 

20.1-377-3220. 
NY Fayetteville, H.C. Johnson Agencies, Bo" 215 

315-637-9383 
.NY Ro~ester, H. C. Johnson Agencies, 111 Mt.· 

Hope . .. . . 716-232-26.6~ 
NY, Roslyn Hgts., A. Livera Assocs., 275 WarnerAve. 

516-484-1276 
NY· Schenectady, H. C. Johnson Agencies, Box 86 . 

.. 518-882-9303 
NY Williamsville, ·H. C. johnson AgenCies, Box 315 

.' . 716-632-7880. 
NC Charlotte, Dula Assocs., Box 6096 70.4-334-70.90. 
NC Winston-Salem, Dula·Assoes., Bo~ 5316 . 

919-768-7165 

RUSTRAK INSTR. DIV., Gulton Inds., Inc., Municipal 
Airport, Manchester, N.H., 0310.3, Tel: 60.3-623-3591, 

. TWX: 710-220.-1878; Sis. Mgr: R.L Castle •••...•. Pg, 595 
Ala Huntsville,.W. Brown Comps., 1314.Buford 

20.5-539-4411 
/'.!:!!: ,I\.nchcr~a'?, .t\R'.I.A., In~ .• Box 759 907-~72-5231 

Cal Culver City, E. Roberts, 960.1 W. Jefferson 
213'870.-9561 

Cal Palo Alto, E. Roberts, 80.0. San Antonio 
415-324-1671 

Cal San Diego, IF. Roberts, 4379-3Dth 714-282-7691 
Colo Denver, Williams, 4971 Jackson 30.3-388-4391 
Conn Hartford, Gibson Engrg. Co., Inc. 203-247-6919 
Fla Ft.· Laud, W. Brown Comps., 3039 N.E. 32nd 

30.5-564-80.0.0. 
Fla Orlando, W. Brown Comps.: 222 Weber . 

30.5-425-550.5 
Haw Honolulu, Yett Co., 429 Waiakamilo 80.8-847-2521 
III Chicago, Warner Instr. & Sis. Co., Inc., 6548 W. 

Higgins Ave. . 312-631-6778 
·Ind Ft. Wayne, Scott Elctrns., 124 W. Wash. 

219-743-1566 
Ind ..Indpls., Scott Elctrns., 130.0.-0.2 N. Penn. 51. 

. , 317-635-8951 
KansWichita, Aero-Hill SiS., Box 1312 316-267-7167 
Ky Louisville, Scott Elctrns., 366 Francis Bldg. 

50.2-583-3220. 
Mass NorwOOd, Gibson Engrg., 90. Broadway 

. 617-769-3600 
Mich DetrOit, L. Dickelman, 18315 W. 7 Mile Rd. 

313-255-330.0. 
Minn Mpls, Heimann, 560.3 Lyndale Ave., S. 

612-861-60.51 
NJ Newark, N. Bragar Co., 350. Lafayette 

212-344-11 DO. 
NM Albuquerque, Williams, 420. Wash. 50.5-255-1638 
NY E. Syracuse, Ossman Instrs., .6666 Old Collamer 

Rd. 315-437-6666 
NY Rochester, Ossman Instrs., 2425 Clover 

716-271-4565 
NY Vestal, Ossman Instrs., 190.1 Vestal 60.7-785-9947 
NY Wappingers Falls, Ossmann Instrs., Inc:; 122 E. 

Main St. 914-297-7777 
Nt':. Winston-Salem, W. B"rown Comps., 1 j 0.8 Burke 

. . 919-725-5384 
Ohio Cincinnati, Scott Elctrns., Inc., 9505 Montgomery 

. Rd. 513-791-2513 
Ohio Cleveland, Scott Elctrns., 1836 Euclid 

• 216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State 

614-228-2313 
Ohio Daylon, Scott Elctrns.; 517 Hulman Bldg. 

513-223-2652 
.Okla Tulsa, Kemp Engrg. Co., 7667 E. 46th.P1. 

918-628-0.30.9 
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RUS - SAN MANUFACTURERS & SALES OFFICES DIRECTORY 

Ore Portland, ARVA, 2035 S.W: 58th Ave .. 
503-292-8762 

Pa 'Havertown, Massey, 1325 W. Chester 
. 215-789-2320 

Pa Monroeville, Whitaker Controls, 607 Laurel 
. 412-371-6220 

Pa Newtown Sq., Holdsworth, 8 Smedley 
215-356-8550 

Tex' Dallas, Kemp Engrg.; 2618 Manana 214-357-6663 
Tex Houston, Kemp Engrg., 6001 Gulf Frwy. ' 

. 713-928-5426 
Va Alexandria, W. Brown. Comps., 325 First 

. 703-836-1800 
WashSeattle, ARVA, Inc., 1320 Prospect St. 

206-622-0177 
Wise Mequon, Automation Engrg: Co., Inc., 12740 N. 

River Rd., 43 West . . 414-242-1520 
For: Can., Montreai, Quebec, R.H. Nichols Co., Ltd, 

4900 Rue Fisher 514:735-5881 
For: Can., Downsview, Ont., R.H. Nichols Co., Ltd., 

4544 Dufferin·!:;t. 416-633-8190 
For: Can., Vancouver, B.C., 736 Granville St: 

. 604-683-0119 

RYE INDS .• INC_. 125 Spencer PI •• Mamaro~eck, N.Y_. 
10543. Tel: 914-698-0080; Sis. Mgr: C.H. David . 

.Pg.2708 
Cal Los Angeles, Marsha~k, 7422 Melrose 

. \ . 213-938-2591 
Colo Colorado Springs, Norris, 915 'Cheyenne 

, 303-685-9319 
Haw Honolulu, Av-Tronic'Sls:, 825 Keeaumoku St. 
III Chicago, W.J. Doyle, 7426 N. Western 

. . . 312-BR-4-6685 
Kans Overland Pk.; Penzner, Box 4362 913-DU-l-0004 
MassCohasset, Montague, 404 Jerusalem 

617-383-0634 
NY Oceanside, .Bittsn, 400 Merrifield 516-678,6222 . 
NC Charlotte, Clymer Entprs., 1605 Chatham 

'7~-376-5951 
Ohio Columbus, McFadden SiS., 150 E. Broad 

810-482-1623 
Ore Portland, Van Voorhees, 4415 N.E. Sandy 

503-287-6633 
Pa Havertown, J. Mustico, 206 Bewley 215-HI-6-1961 
Tex Addison, Campion SiS., Box 396 214-239-9196 

RYERSON, J.T. & SON, INC., 2558' West i6th St." 
Chicago, III., 60608, Tel: 312-RO-2-2121, TWX: 
312-265-1460 

RYKA SCIENTIFIC. INC.. 641 N. Pasloria Ave •• 
Sunnyvale. Cal.. 94086. Tel:' 408-738-0930. TWX: 
9100339-9266; SIs. Mgt: L.C_ Meeks ... _ .... _ ...... _Pg. 1564 
Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd. 

602-956-5300 
Cal Los Angeles, Thorson Co., 347 S. 'Ogden Dr. 

. 213-937-0790 
Cal' San Oiego, Thorson Co., 444 Olive St. 

. 714-298-8385 
Cal Tustin, Thorson Co., 17461 IrVine Blvd .. 

714-544-5121 
Colo Denver, Thorson Co., 5040 E: 41st Ave. 

303-355-3521 
III . La Grange, Berberich Assoc., 5707 Linden Ave. 

312-246-6333 
Md EllicO!I City, Applied Engrg. Conslts., 9051 
.' Baltimore Nat'l. Pike 301-465-1272 

MassBurlington, Tritek,165A Bedford .St. 617-272-4550 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313-626-7508 
NM ,Albuquerque, Thorson Co., 5921 Lomas Blvd., 

N.E. 505-265-5655 
NY Great Neck, E.R.A., Inc., 330 Great Neck Rd. 

516-482-9320 
NY Marcellus, ROBTRON, Clark Terr. E. Hill 

315-685-5731 
Ohio qayton; Berberich Assocs., 4130 Linden Ave. 

513-252-9981 
Pa Philadelphia, Applied Engrg. Consts.,· 8605 Bayard 

st. '. . 215-247-9007 
'Tex Dallas, Thorson Co., 7700 Carpenter Frwy. 

214:631-5440 
Tex Houston, Thorson Co., 6655 Hillcroft 

. 713-771-3504 
Utah Salt LakeCity, Thorson Co., 445 E. 2nd S. 

. , . 801-322-2127 
WashSeattle, Thorson Co.,: 909 N.E. 43rd. St. 

206-632-8037 
EXP: Can., Ont., R.D.B, Sheppard·Agcs., Box 8, 

Georgetown 416-877-9846 
RYSTL ELCTRNS. CORP., 328 N.W. 170th St., N. Miami 

Beach, Fla., 33160, Tel: 305-621-2351 R.E. Taylor 
S & A ELCTRNS., INC., 202 W. Florence St.,Toledo, Ohio, 

'43605, Tel: 417-693-0528; Sis. Mgr: P. Wilson 

. S & E I MFG.; '18800 Parthenia SI •• Northridge. Cal~ 
91324, 1'el: 213-349-4111. TWX: 910-493-1252; Sis. Mgr. 
J. Schlenker __ ._ ... __ .... _ .. _ ........ _ .................. Pgs.·2438.2439 
Cal . Los Altos, Parsons Co., One First St. 

. . 415-941-4745 
Cal San Diego, D. Allen Co., 7969 Engineer Rd. 
.• , 714-278~9250 

Fla Largo, EPF, 621 N .. Clearwater-Largo Rd. 
813-584-4678. 

III Chicago, Ropek-Cahill, 5439 W. Division 
312-287-7292 

Mass Needham, Hatch Assocs., 12330 Highland Ave. 
617-444-3310 

Minh Mpls, Tech. Assocs., 4915 W. 35th 612-929-6721 
NY Heinpsiead, Kahgan SiS., 556 Peninsula 

. . 516-538-2300 
NY Rochester, B. 'Tollefson, 110 Ailen Creek' 

. 716-271-4141 
NC Charlotte, J. Rudisill, 1225 Harding PI. 

704-377-6901 
Ohio Dayton, l. Berberich, 4130 Unden 513-252-9981 
Pa Philadelphia, C & F SiS., 5451 Oakland SI: 

215-CU-8-9406 
Tex fit. Worth, Dyna-Reps; Box 8446 817-451-1392 
Va Fairfax, T. Davis, 10713 Almond st. 703-591-7390 
For: Can., Montreal, Que., B. Manis Assoc., 2690 

Pitfield Blvd. . . '514-336-4500 
S & S OPTICAL CO., INC., 7812 Stellhom Rd.,Ft. Wayne, 

Ind:, 46805, Tel: 219-748-1955; Sis. Mgr: A,C. Stein, Jr. 

SAE ADVANCED PACKAGING. Sub. Stanford Applied 
Engrg •• 2165 S_ Grand Ave •• Sanla Ana. cal •• 92705. Tel: 
714-540-9256. TWX: 910-595-1122; Sis. Mgr: L Nordeen 

Pgs. 2712.2713 
Ala Huntsville, Col-Ins-Co., 2109 W. Clinton St. 

205-539-1771 
Cal Palo Alto, Western Int'l. Trade, 499 Hamilton Ave. 

J'. . 415-321-1240 
Cal Santa Clara, SAE SiS., 340 Martin Ave.' . 

408-243-9200 
Colo Denver, Franklin ·Sls.,.1924 Navajo St. . 

. 303-922-3623 
Fla Orlando, Col-lns-Co.,.1313 44th St. 305-423-7615 
III Des Plaines, Coomtis Assosc., 1001 E. Toughy 

312-298-4830 
III Addison, Coombs Assocs., 315 Laura Dr. . 
Ind Indpls., Coombs Assocs., 5027.N. Kenmore Rd. 

317-545-6081 
Mil Timonium, Heller-Freedman, Box 293 

'. 301-252-4780 
MassNeedharn, Addelco Corp., 56 Pickering St. 

. 617-444-4754 
Minn Mpls., Compar-Twin Cities, Box 1.6095 

. 612-922-7011 
Mo St. Louis, Coombs Assocs., 11734 Lackland Ind. 
NJ Morristown, Graydon-Sherman; 230 Madison Ave. 

I 201-538-9246 
~Y Albany, Caompar-Albany, 6 Highland Ave. 

. 518-489-7408 
NY Cicero, Compar-Albany, Box 336 
NY Endwell, Compar-Albany, Box 135 607-723-8743 
NY Fairport, Compar-Albany, 42 Winding Bmok Dr. 

. . 716-271-2230 
'NC Winston-Salem, Col-Ins-Co., Box 5597 
Ohio Dayton, Whelan Corp., 2600 Far Hills Ave. 

, 513-298-9997 
Okla Tulsa, Allied Comps., Box 4768 918-939-2848 
TeX' Dallas, Allied Camps., 10464 E. Northwest Hwy. 
Tex Houston, Allied Comps., 6400 Weslliark Dr. 

713-782-5406 
WashSeattle, Rowe/Northwest, 1123 38th Ave. 

. 206-325-2792 
SAFEWAY PRODUCTS INC., 440 Middlefield St., 

Middletown, Conn., 06457, Tel: 203-347-5611, TWX: 
,710-428-7944 

SAG HARBOR INDS., INC., Bayview St., Sag Harbor, N.Y., 
11963, Tel: 516-725-0440; Sis. Mgr: SA Miller 

--- Advertisement ---

In addition to Hi-ReI coils for mini
mum outgassing •. S.H. makes custom 
fabricated bobbins of Kapton. and I or 
teflon for the industry and also custom 
stripping of close tolerance miniature 
leads for jumpers and coils. 

SAGE ELCTRNS •• Box 3926, RocheSler. N.Y_. 14610. 
Tel: 716-586-8010. TWX: 510-254-2861; Sls_ Mgr: R_C • 
Greene ..... __ ..... _"._" ... _ .. __ •• _._ ........ _.; •• ; ...... _ .. Pgs. 2878.2879 
Ala Birmingham, F. Nickerson, 1148 Cheyeene 

. . 205-853-3181 
Cal Los Angeles, M. Stolaroff, 4622 W. Siausen 

213-295-7781 
Cal 'San Mateo, J. Pyle Co., 1611 Borel PI. 

'. . 415~349-1266 

Colo Denver, Todd &. AssoCs., 1260 Inca St., S.· 
303-777-4381 

See Page 3073 TeGet Your Copy of the Radio-ElectroniC Master 

Conn Millord, Tesco, Inc., Box 402 203-874-6643 
'Fla Tampa, F. Nickerson, 4513 S. OamerSon 

813-833-4321 
Ga Decatur, F'. Nickerson, Box 33185 404-377-1575 
III Oak Pk.; Wasson-Gallagher, 1024 N: Blvd. 

312-383-6572 
Ind Angola, Southern SiS., 105 Lakeshore 

219-665-3961 
Ind Indls., Southern SiS., 1111 E. 54th 317-253-3359 
Kans MiSSion, Teqh. Sis. Assocs., 5827 Outlook 

, 913-831-2888 
Ky Louisville, Southern Sis. Co., 429 Walnut 

. 502-583-6902 
MassNeedham Hgts., Tesco, Box 201, Kearney' 

617-444-7925 
Mich Ann Arbor, H. Heym, 1615 Chalmers 

313-971-6552 
Minn St. Paul', Wagner Compo Sonslts., 542 S. Snelling 

612-698-0331 
Mo st. Louis, Tech. SiS., 34 N. Brentwood 

314-725-8200 
NY Clay, Reed Elctrns., 5677 Williamson Pkwy. 

315-699-7375 
NY New York, E. Glass, 250 W. 57th SI. . 

212.-586-8440 
NY Rochester, Reed Rlctrns., 2815 Monroe 

. 716-473-2767 
NY Vestal, Reed Elctrns., Inc., Box HI7 607-748-7391 
NC Charlotte, F. Nickerson, 581T Haddington 

704-537-2855 
Ohio Vandalia, W. J. Brauer & Assocs., Box 35 

, 513-898-1224 
Ohio Wickliffe, W. Brauer, Box 305 216-943-0601 
Okla Tulsa, H. J. Daly, 5836 S. 70th E. Ave. 

. 91'8-627-4159 
Pa Ardmore, ,W. K. Metz, Box 309 215-649-3966 
Pa Pittsburgh, W. J. Brauer, Box 8466 412-921-3213 
Tex pallas, Solid State Sis. Co., Box 20054 

. 214-352-2601 
WashBelievue, Vantage Corp., 300 120th Ave. N E 

. 206-455;3460 
For: Can., West Hill, Ont., Electromechanical Prods., 

6087 Kingston Rd. 416-282-3870 
SAGE INSTRUMENTS, INC., 2 Spring St., White Plains, 

·N.Y., 10601, Tel: 914-949-4121; Sis. Mgr: J. Schwartz 
SAGE LABS.INC.,lnstr. Div.,14 Huron Dr, Natick, Mass., 

01760, Tel: 617-653-0844, TWX: 710-346-0390; Sis. 
Mgr: P. POllins 

SAMARIUS,' INC., 300 Seymour Ave., Derby, Conn., 
06418, Tel: 203-735-7405, TWX: 710-451-2495; Sis. 
Mgr: R.C. Heiiz . 

SAMPSON ELCTRNS. PRODS. DIV., 2244 S. WeStern 
Ave., Chicago, III., 60608, Tel: 312-VI-7-6363, TWX: 
312-265-1384; Sis. Mgr:J, Alschuler ' 

SAMS, HOWARD W. & CO ... INC., 4300 W. 62 St., 
Indi.anapolis, Ind., 46268, Tel: 317-291-3100; Dir. Sis: 
T.V. Surber. 

• SAN FERNANDO ELEC. MFG •• 1501 lsi St. San 
Fernando. Cal .• ' 91341. Tel: 213-365-9411. TWX: 
910-496-1535; SIs. Mgr: LR. Smllh ..• _ .............. Pg. 2437 
Ariz· Tucson, Ruby Sls.·Co., Box 11277 602-294-0762 
Cal San Fernando, San Fem. Elec. 213-365-9411 
Cal Santa Clara, Ruby Sis. Co., Box 487 

408-243-1694 
'Colo Denver, Ruby Sis. Co., 1200 S. A'lton . 

303-755-1714 
Conn Stratford, G. Rosen, 194 Plymouth St. 

. . 203-375-5456 
Fla Clearwater, Perrott Assocs., Box 4532 . 

. 813-531-5513 
Fla Orlando; Perrott Assocs., 1607 Forsyth 

\ . 305-275-1132 
Fla' W. Palm Beach, Perrott, 7515 W. Lake. . 

305-967-1770 
III 'Park Ridge, San Fernando Elec., Box 391 . . 

312-763-2255 
Ind Huntington, San Fernando Elec., Box. 1.84 

219-356-7391 
Mass Natick, G. Rosen, 563 Worcester Rd. 

. . 617-655-2211 
.MinnSt. Paul, Smith Engrg., 2278 Como Ave. 

612-646-4851 
Tex Dallas, Ruby Sis. Co., Box 9894 214-827-6630 
WashSeattle, B. Hirsh,A013 Leary Way, NW . 

. ' 206-783-3423 
EXP: Oonn., Stamford, Dage Corp., 757 Main 

203-324-3123 
For: N.Y., Ogdensburg, Whittaker Elctrns., Ltd., 

Ogdensburg Bridge Bldg. 
For: Can., Ottawa, Ont., Whittaker Elctrns., Ltd., 42 

Howden Ave. 613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctrns.; Ltd., Box 

216' 514-683-3621 
For: ICan., Weston, Ont., Whittaker Elctrns., Ltd., 1885 

Wilson Ave. 416-247-7454 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY SAN - seA 
SANDERS ASSOCS., Daniel Webster Hwy., S., Nashua, 

N.H., 03060, Tel: 603-885-6660, TWX: 710-228-1894; 
Sis. Mgr: J. Melrose 

SANDERS DATA SYS., Daniel Webster Hwy., Nashua, 
N.H., 03060, Tel: 603-885-4220, TWX: 710-228-1896; 
Sis. Mgr: J.T. Griffin 

SANDERS ASSOCS., INC., Data Sys. Div., Daniel Webster 
Hwy., 5., Nashua, N.H., 03060, Tel: 603-885-6340, 
TWX: 710-228-1896; Sis. Mgr: J. Griffin 

SANDERS ASSOCS., EMC Depl., 95 Canal 51., Nashua, 
N.H., 03060, Tel: 603-885-6362 

SANDERS ASSOCS., Flexprinl. Grenier Field, 
Manchester, N.H., 03103, Tel: 603-669,4615, TWX: 
710-220-1845; Sis. Mgr: T.w. Stewart 

SANDERS ASSOCS., GPL P.C. Prod. Equip., Grenier 
Field, Manchester, N.H., 03103, Tel: 603-669-4615, 
TWX: 710-220-1845; Sis. Mgr: T.w. Stewart 

SANDERS ASSOCS., INC., Instr. Div., Grenier Field, 
Manchester, N.H., 03103, Tel: 603-669-4615, TWX: 
710-220-1845; Sis. Mgr: G. Lathrop . 

SANDERS ASSOCS., Microwave, Ledge SI., Nashua, 
N.H., 03060, Tel: 603-885-2445, TWX: 710-228-1887; 
Sis. Mgr: L. Sternlicht 

SANDERS ASSOCS., OCEAN SYS., Daniel Webster 
Hwy., So. Nashua, N.H., 03060, Tel: 603-885-2596, 
TWX: 710-228-6954; Sis. Mgr: R. Crisp 

SANDERS NUCLEAR CORP, 95 Canal SI. Nashua, N H, 
03060, Tel: 603-885-2230, TWX: 710-228-1894; Sis. 
Mgr: N. Van Dine 

SANDS, LED G. & ASSOCS., INC., 250 Park Ave., New 
York, N.Y., 10017, Tel: 212-697-0235; Sis. Mgr: R.F. 
Burns 

SAN-EI INSTRUMENT CO., LTD., Enoki Bldg 2-chome 
223-2, Nishi-Okubo, Shinjuku-ku, Tokyo 160, Japan, 
Tel: 209-0811, TWX: 232-2426 

SANGAMO ELEC. CO., Capacilor Div., Box 128, 
Pickens, S.C., 29671, Tel: 803-878-6311, TWX: 
810-397-2496; Sis. Mgr: W.C. Bakes ................ Pg. 2440 
Ariz Scottsdale, EI-Kap Sis .. 7155 E. Thomas 

602-946-2457 
Cal Menlo Pk., EI-Kap Sis. Co., 3945 Bohannon Dr. 

415-325-1513 
. Cal Menlo Pk., Sangamo Elec. Co., 3945 Bohannon 

Dr. 415-322-6271 
Cal Placentia, EI-Kap, 709 Monroe Way 714-528-3750 
Cal Placentia, Sangamo, 709 Monroe Way 

714-528-3750 
Ha CII::1C:trWi:l.lblr. DYIJ\;;I-A-iviari{, i 005 iviayilolia 

813-446-3229 
Fla F.ern Pk., Dyne-A-Mark, Box 128 305-831-5100 
Fla Pompano Beach, Dyne-A-Mark Corp., 1010 E. 

Atlantic Blvd. 305-942-4041 
Haw Honolulu, Pacific Factors, 1204 Waimanu 

808-533-7135 
III Palatine, Sanganio, 111 S. Northwest Hwy. 

312-359-6080 
MassBraintree, Sangamo, 817 Washington 

617-848-0532 
Mich Detroit, D.E. Poulin, 17222 E. Warren 

313-886-4990 
Mich Kentwood, D. E. Poulin, 1635 Pembroke S.E. 

616-452-7408 
Minn Mpls., S. Clothier, 7400 Lyndale, S. 612-869-3231 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

816-444-9494 
Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 

. 314-962-0111 
NJ Cherry Hill, Sangamo Elec., 1103 N. Kings Hwy. 

609-667-4848 
NY DeWitt, Sangamo Elec. Co., Box 6 315-446-2299 
NY Elmont, E. Schmitt, 311 Meacham 516-437-8150 
Ohio Columbus, San garno, 1646 W. Lane 

614-486-1508 
Ore Portland, CK Shanks & Assocs., Box 25375 

503-292-5656 
SC Pickens, Sangamo Elec. Co., Box 128 

803-878-6311 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 

214-357-4601 
Tex Houston, R. Nesbitt, 4208 MI. Vernon 

71·3-528-3811 
For: Can., Clarkson, Onl., D. Beattie, 2104 

Bromsgrove 416-822-4414 

SANGAMO ELEC_ CO., Dala Sys., Box 3347, Springiield, 
111.,62708, Tel: 217-544-6411, TWX: 910-:242-0533; Sls_ 
Mgr: A. Tucker _ .......... _ ........................................ _ ... Pg. 379 
Ala Huntsville, W. A. Brown Instrus., 1314 Buford SI. 

N.w. 205-539-4411 
Ariz Tempe, Recording Sci. Assocs., Box 27806 

602-275-1372 
Cal Los Angeles, Scien. Devices - Cal., 8621 Bellanca 

Ave. 213-641-4800 
Cal Mountain View, Scien. Devices - Cal., 655 W. 

Evelyn· Ave. 415-964-4230 
Cal San Diego, Scien. Devices - Cal., 8098 Engineer 

Rd. 714-279-6643 

See Page 957 for TRADE NAME DIRECTORY 

Colo Littleton, RADCO Elctrns., 2552 Ridge Rd. 

303-794-4279 

Conn Hamden, Scien. Devices - N.E., 3515 Whitney 

Ave. 203-248-9361 

Fla FI. Lauderdale, W. A. Brown Instrs., 961 N.w. 

53rd SI. 305-949-1022 

Fla Orlando, W. A. Brown Instrs., 222 Weber Ave. 

305-425-5505 

Ga Tucker, W. A. Brown Instrs., 1682 Weymouth CI. 

404-939-1674 

Haw Honolulu, Pacific Factors, Ins., 1204 Waimanu SI. 

808-533-7135 

III Chicago, SEA, Inc., 4210 W. Irving Park Rd. 

312-282-6694 

Ind Carmel, SEA, Inc., 620 S. Range Line Rd. 

317-846-2593 

Iowa Cedar Rapids, Palatine Engrg. SiS., 720 3rd Ave. 

S.E. 319-365-8071 

Kans Andover, Palatine Engrg. SiS., 1722 N. Terry La. 

316-683-7512 

Kans Overland Pk., Palatine Engrg. SiS., 7520 W. 63rd 

SI. 913-262-6820 

MassWakefield, Scien. Devices-N.E., 591 North Ave. 

617-246-0920 

Mich Detroit, WKM Assocs., 1474 E. Outer Dr. 

313-892-2500 

Minn Minneapolis, SEA, Inc., 7601 N. Kentucky Ave. 

612-425-4455 

Mo 51. Louis, Palatine Engrs. SiS., 1573 Warso'n Rd. 

314-426-7055 

NJ Fairfield, KLS Assocs., 387 Passaic Ave. 

201-227-2900 

NM Albuquerque, Recording Sci. Assocs., 1811 

Carlisle, N.E. 505-265-7631 

NY Hyde Pk., Scien. Devices-N.E., 158 S. Albany 

Post Rd. 914-229-5655 

NY N. Syracuse, NACO Elctrns., Box 248 

~lti-tiij9-l!ti51 

NY Rochester, NACO Elctrns., 74 Park Ave. 

716-244-14607 

NY Schenectady, NACO Elctrns., 1032 Merlin Dr. 

518-785-3750 

NY Utica, NACO Elctrns., 2631 Edgewood Rd. 

315-732-1801 

NC Winston-Salem, W. A. Brown Instrs., 1108 Burke 

SI. 919-725-5384 

Ohio Cleveland, WKM Assocs., 16141 Puritas Ave. 

216-267-0445. 

Ohio Dayton, WKM Assocs., 6073 Far Hills Ave. 

513-434-7500 

Pa King of Prussia, J. E. Cuesta & Co., Rt 202 & 

Allendale Rd. 215-265-5800 

Pa Pittsburgh, WKM Assocs., 90 Clairton Blvd. 

412-892-2953 

Tex Dallas, Data Mktg.Assocs., 10048 Monroe Dr. 

214-358-4643 

Tex EI Paso, Recording Sci. Assocs., Box 4033 

915-565-5530 

Tex Houston, Data Mktg.Assocs., 3925 Dacoma 

713-686-9627 

Va Springfield, Engrg. Tech., 6615 Backlick Rd. 

703-451-6500 

WashSeattle, R. S. Drake Assocs., 6133 Maynard Ave. 

S. 206-763-2755 

Wisc Waukesha, SEA, 142 South SI. 414-547-6637 

'For: England, Enfield, Middlesex, G. W. Disbrey, Great 

Cambridge Rd. Keats 1100 

SAt,lKYO SEIKI MFG. CO., LTD., 17-2, 1-Chome, 

Shlmbashi, Minalo-Ku, Tokyo, Japan, Tel: 591-8371; 

Sis. Mgr: T. IIlima ............... , ....... _ ......................... ~Pg. 1630 

NY New York, American Sankyo, 95 Madison 

212-LE-2-8020 

SANTA BARBARA RESCH. CTR., 75 Coromar DI, Goleta, 

Calif., 93017, Tel: 805-968-3511, TWX: 213:871-5210; 

Sis. Mgr: P.J. Granke 

Advertisement --

The world's largest supplier organiza
tion devoted solely to the research, de
velopment and manufacture of the 
most complete selection of Infrared 
components and associated equip
ment. 

A respectable variety of standard In
frared Detectors, matched cryogenic 
and electronic components are in 
stock or available on short delivery. 

Over 100,000 square feet· of modern 
integrated facilities staffed with real 
experts are organized to respond effec
tively to your needs - one-of-a-kind or 
production-runs of thousands. 

We furnish to Military, Industrial, 
Medical and ·Scientific requirements. 

Learn more, call or write - - - IR (Infra
red) is SBRC. 

SANTA FE MFG. CO., 2343 Jerome Ave., Bronx, N.Y., 
10468, Tel: 212-LU-4-8900; Sis. Mgr: V.J. Sarrica 

SANWA CORP. AMERICA; 2500 Woodbridge Ave., 
Edison, N.J., 08817, Tel: 201-985-7800; Sis. Mgr: A.P. 
lati 

SARA SCIENTIFIC CO., P.O. Box 321, San FranCiSCO, 
Calif., 94101, Tel: 415-421-3172; Sis. Mgr: S. Fishman 

SARGENT WELCH SCI. CO., Vacuum Prods. Div., 7300 N. 
Linder Ave., Skokie, III., 60076, Tel: 312-677-0600; Sis. 
Mgr: N.C. Brunner 

SARKES TARZIAN, INC., Semiconductor Div., 415 N. 
College Ave., Bloomington, Ind., 47402, Tel: 
812-332-1435, TWX: 810-351-1384; Sis. Mgr: F. Lucas 

SARTRON, INC., 114 N. Main SI., Newberg, Ore., 97132, 
Tel: 503-538-3191; Sis. Mgr.: L.A. Lawson 

SAVEREISEN CEMENTS CO., 160 Gamma Dr., 
Pittsburgh, Pa., 15238, Tel: 412-781-2323; Sis. Mgr: 
G.W. Read . 

SAWYERINDS., 5445 Peck Rd., Arcadia, Cal_, 91006, 
Tel: 213-442-5981, TWX: 910-587-3534; Sis. Mgr: J.J. 
Marino ............................................. ; ...................... Pg. 1631 
C~I L?f?_~lette. P~rsons !to p..~~or.s., 3~ Di8blo Rd., 

415-283-3760 910-587-3534 
III Rolling Meadows, Sumer, Inc., 5105 Tollview Dr. 

312-392-7370 
NJ Teaneck, Budd-Tronics, Inc., 71 Grayson PI. 

. 201-837-1660 
Ohio Middletown,. Transco Prods., Inc., Box 129 

513-423-0332 
Tex FI. Worth, Carey-Wolf Co., Box .12425 

817-738-1702 
SAWYER RESCH. PRODS., INC., 35400 Lakeland Blvd., 

Eastlake, Ohio, 44094, Tel: 216'942-8747; V.P. Sis: 
D.P. Larsen 

SAXTON PRODS., 215 N. Rle. 303, Congers, N.Y., 10920, 
Tel: 914-268-6848; Ind Sis. Mgr: A. Abba 

Pgs. 3048-3053 
Cal Culver City, W. Anderson, Box 206 213-870-1030 
'Cal Los Angeles, L. Gould, Sausalito, Canoga 

213-463-3123 
Cal Oakland, Sinclair Elctrns., 1085 Clarendon 

415-451-3428 
Conn Hartford, J. Colavecchili, 122 Grant 203-522-0596 
Ga Decatur, A. Stayton, .3383 Wilkham Rd. 
III Chicago, D. Abo, 4100 Marine Dr. 312-262-1718 
Minn So. SI. Paul, G. Johnson, 115 Highland Ave. 
Ore Lake Oswego, McMillan Elec., 16679 S.w. Maple 

Cir. 
Pa Phila., L. f'einstein, 2035 Beyer Ave. 

. 215-0R-7-6497 
Tex Garland, K. Treuter, 1221 W. Miller Rd. 

214-278-4355 
Utah Bountiful, P. E. Anderson, 131 N. 5th, W. 

SBD SYSTEMS, INC., 275 Dixon Ave., Amityville, N.Y" 
11701, Tel: 516-598-0100, TWX: 510-224.6697; Ch. 
Exec. Off: A. Schneider 

SCALA RADIO CORP., 1970 Republic Ave., San Leandro, 
Cal., 94577, Tel: 351-3792; Sis. Mgr: B. Zucconi 

--- Advertisement. --.--

Complete antenna coverage - 40 to 
2500 MHz. Custom made arrays, 
Yagis, Ground Planes, Corner Reflec
tors, Omni-Directional (vertical or 
horizontal), Paraflectors, Log Period
ics, Slot Arrays, Radomes. Power Di
viders, Inter-Connecting Cables, 
Phasing Harnesses and Fastening 
Hardware. 
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SCA - SCI 
SCAM INSTR. CORP., 7401 N. Hamlin Ave., Skokie, III., 

60076, Tel: 312-675-2500, TWX: 910-223-3606; Sis. 
Mgr: R.w. Choronzy 

SCANBE MFG. CORP., 3445 Retcher Ave_, EI'Monte, 
Cal., 91731; Tel: 213-579-2300, TWX: 910-587-3437; V.P. 
Mktg: J. Rose .... _ ...... _ ........ __ ...... __ ............... _._: ...... Pg.2324 
Ariz Scottsdale, BFA Corp., 503 N. Brown Ave. 

602-946-4215 
Cal Los Altos, Ewing-Foley 
Cal San Diego, Earl Assocs., 4433 Convoy St. 

714-278-5441 
Colo Denver, Vinson Assoc., 2145 S. Clermont 

303-757-51&1 
Conn Watertown, A. P. Mahan 203-274-2363 
FIB, Clearwater, WMM Assocs., 1260 A So. Highland 

813-446-0075 
Ga. Tucker, Watkins & Assocs., Stephens CI. 

404-939-3371 
III Chicago, J.C. Angel Co., 2743 W. Peterson Ave. 

312-878-0653 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

913-362-2366 
Md Baltimore, Kaufholz Assocs., Box 6232 

301-488-6561 
MassWeliesley, R.P. Mahan Co., 572 Washington SI. 

. 617-237-1040 
Mich SI. Clair Shores, J. M. Thorpe, 28915 HarPer Ave. 

• 313-179-6363 
Minn st: Paul, H. Cullen & Assops., 1595 Selby Ave. 

612-646-7372 
Mo Creve Coeur, Inland Assocs. 314-993-0301 
NM Albuquerque, BFA Corp., 1238 Ortiz, S.E. . 

505-268-4387 
NY Great Neck, H. J. Krasner, 33 Great Neck Rd. 

516-487-0690 
NY New Hartford, KLM Assocs., One Nouvelle Pk. 

315-735-8525 
Ohio Akron, A. Natalino, 209 Harmony Hills 

'. 216-725-6087 
Pa Newtown Sq., Kaufholz Assocs:, Box 273 

215-356-5000 
Tex Dallas, Techno Assocs., 2324 Shorecres\ Dr. 

214~357-0213 
WashSeattle, Datacom Assocs., 2207 Fairview E. # 12 

206-329-2989 
EXP: Can., Ottawa 5, Whittaker Elctrns., 42 Howden 

Ave. 613-224-1221 
SCANIVALVE,INC., Box 20005, San Diego, Calif., 92120, 

Tel: 714-283-0010; Sis. Mgr: J.C. Pemberton 

SCHAEVITZ ENGRG., U.S. 13.0, Union Ave_, 
Pennsauken, N_J., 08110, Tel: 609-662-8000, TWX: 
71D-89200714; Sis. Mgr: J.R. Volin 

Pgs. 390,948,1346,1989-1991 
Ala Huntsville, B.J.A., Box 4422 205-881-3569 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd, #5 

. 602-253-6104 
Cal San Carlos, Elctrn. Engrg., 1293 'Ulurel 

. 415-593-2189 
Cal S. Pasadena, Schaevitz Tech., 2056 LaFrance 

213-682-3886 
Colo Denver, Hytronic Meas., 4940 E. 39th , 

303-388-4081 
Conn E. Hartford, Meas. Equip., Box 8192 

203-528-8192 
Fla Orlando, Datarep, Box 5929 305-855-8945 
Fla Pompano Bch., Datarep, Box 5277 305-781-9279 
Kans Wichita, Avionics Engrg., Box 786 316-AM-4-6201 
Mass Wakefield, Meas .. Equip., 591 North Ave. 

617-245-4870 
Mich Farmington, Anderson Elctrns., 30785 Grand River 

313-476-9161 
Minn. Mpls., Industra, 6504 Walker 612-929-6224 
Mo SI. Louis, Ozark Elctrn., 2573 Woodson 

314-423-7200 
NJ Cherry Hill, Markey Engrg., 14 Jade 

609-667-3809 
NJ Frenchtown, Schuler Engrg., Box 128 

201-782-0497 
NM Albuquerque, Hytronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NC Winston-Salem, Radco Co., 614 Nissen Bldg. 

919-722-9671 
Ohio Columbus, Meas. Instrs., 2074 Arlington 

. 614-488-9753 
Pa Pittsburgh, Measi Instrs., 908 Perry Hwy. 

412-366-1906 
Tex Richardson, Vista Engrg., 777 Central Expwy. 

214-235-4547 
Tex Houston, Vista Engrg., 3003 Yale SI. . 

713-869-0109 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main 

801-466-4924 
WashBellevu8, A. Smith, 405 - 166 S.E. 206-746-6770 
Wisc Milwaukee, O'Meara Co .• 647 W. Virginia 

414.271-7360 

MANUFACTURERS & SALES OFFICES DIRECTORY 

SCHAUER MFG. CORP., 4516 Alpine Ave., CinCinnati, 
Ohio, 45242, Tel: 513-791-3030; Sis. Mgr: S.E. Wright 

Pg.I821 
Cal Palo Alto, Ellis Enl., 4020 Fabian SI. 

415-328-5151 
Cal Orange, F. Huddleston, 44 Plaza Sq. 

714-639-1941 
Conn Meriden, Eagle Assocs., Box 921 203-237-5527 
Fla Orlando, F. Fausett, 2213 Merritt Pk. 843-4598 
Ga Smyma, F. Fausett & Co., Box 378 404-436-5169 
III Chicago, Ellinger, 6580 N. Northwest Hwy. 

312-763-1570 
Iowa Clarion, D. Sharp, 309 Fourth, S.E. 
Mass Needham, Eagle Assocs., 52 Pickering 444-3446 
Mich DetrOit, Rathsburg, 16621 E. Warren_ 

313-882-1717 
Minn Mpls., C. Gibb,1311W. 25 612-377-1200 
Mo SI. Louis, E. Rea, 4969 Bancroft 352-2027 
NY Buffalo, J. Glass, 220 Delaware 716-856-9272 
NY Woodside, D. Tobias, 49-01 31st 212-726-4551 
Ohio Cleveland, J. Olsen, 16201 Shaker Blvd. 

. 216-752-5444 
Pa Phila., K.B. Erdman, 7906 Montgomery 224-1833 
Pa Pittsburgh, E.A. Snefsky, 104 Elatan Dr. 179-2550 
Pa Pittsburgh, A.A. Stone, 1843 Maydell SI. 241-8391 
Tex Dallas, J. Schoonmaker, 2995 Ladybird 

214-357-8481 
Va Salem, F. Fausett, 1338 Pulaski SI. 305-424-0701 
WashSeattle, D. Miller, 7821 Fremont, N. 206-784-6800 

SCHENCK TREBEL CORP, 120 Finn CI., Farmingdale, N. 
Y., 11735, Tel: 516-694-7965; V.P. Sis: D.G. 
Stadel bauer . 

SCHENECTADY CHEMS., Box 1046, Schenectady, N.Y., 
12301, Tel: 518-346-8711; Sis. Mgr: A.C. Sheals 

SCHERMA, FA MFG. CO., INC., 424 Broome St., New 
York, N.Y., 10013, Tel: 212-WA-5-2077; Sis. Mgr: M. 
Scherma 

SCHINDLERS, Box 24978, Los Angeles, Cal., 90024, Tel: 
213-GR-2-0146 

SCHJELDAHL, G.T. CO., Elec. Prods. Div., Box 170, 
. Northfield, Minn., 55057, Tel: 507-645-5633, TWX: 
910-565-2180; Mktg. Mgr: E.S. Lyman 

SCHNEIDER INSTR. CO., 8115 Camargo Rd., Madeira, 
CinCinnati, Ohio, 45243, Tel: 513-561-6803 

• SCHOEFFEL INSTR. CORP., 24 Booker SI. Westwood, 
N.J., 07675, Tel: 201-664-7263; Sis. Mgr: W. Sweet 

SCHONSTEDT INSTA. CO., 1775 Wiehle Ave., Reston, 
Va., 22070, Tel: 703-471-1050; Sis. Mgr: T.w. Bennett 

SCHRACK ELEC_ SLS., 1140 Broadway, New York, N. V., 
10001, Tel: 212-MU-30079D; Sis •. Mgr: H. Slegell 

Pg.1787 
Cal Redwood Cily, Warren-Hickey, 175 Fifth 

415-368-3849 
Cal Sherman Oaks, A. Hopkins, 15016 Ventura 

213-788-5501 
Colo Denver, Walter Engrg., 880 Bonnie Brae ' 

303-777-5585 
'Conn Old SayBrook, M.L. Assocs., 5 Ruth Dr. 

. 203-388-9718 
Fla Lutz, S. Wallace, Box 67 813-949-1817 
Fla Miami, S. Wallace, 3115 N.W. 81st Terr. 

305-691-1654 
Ga McDonough, S. Wall,!ce, Box 190 404-957-2156 
III Chicago, Actronic Sis. Engr., Inc., 4750 N. 

Milwaukee Ave. 312-286-1037 
Kans Shawnee Mission, M. BettiS, Box 598 

913-362-0772 
Kans Wichita, M.E. Bettis Co., 423 N. Fountain 

316-685-7441 
Md Silver Spring, H. Sieber, 1005 Bonilant 

301-589-9110 
MassMarlboro, M.L. Assocs., 96 Helen 617-485-6190 
Mich Jackson, Norwood Scroggs, 2221 Arbor Hill 

517-782-5211 
Minn Mpls., Pilot Sis., 7007 Walker 612-921-2464 
Mo SI. Louis, M. BettiS, 9103 Bessemer 314-439-2099 
NJ Nutley, S. Glassman, 326 l:iillside 201-667-0653 
NY Glen Cove, S. Glassman, 28 Prestwick 

\ 516-676-1039 
NY Sodus, A.E. DeCew Agency, 27 State 

315-483-3261 
NC Kernersville, S. Wallace, 204 Westwood 

919-993-3993 
NC Mathews, S. Wallace, Box 215' 704-847-9262 
Ohio Euclid, Barron Inds., 19770 SI. Clair 216-486-9486 
Pa Narberth, L. White-Keystone, 100 N. Essex 

215-664-6505 
Pa' Pittsburgh, Baron Inds., 371 S. Graham . 

412-441-9049 
Tenn Memphis, S. Wallace, 5960 Brierdale Cove 

. 901-682-2281 
Tex Irving, LE1e Sis., 2838 Posey 214-255-5043 
WashBelievue, A. Smith & Co., 405-166 S.E. 

206-746-6770 
For: Can., Montreal, Que., Deskin, 1565 Louvain 

514-384-1420 

For: Can., Toronto, ·Onl., Data Comp., 1477 Eglinton 
W. 416-789-5732 

For: Can., Vancouver, B.C., Deskin, 1841 Venables 
604-253-6396 

SCHUTTER MICROWAVE, Div. Cardwell Condenser 
Corp., 80 E. Montauk Hwy., Box 519, Lindenhurst, N.Y., 
11757, Tel: 516-888-5200 

SCHWEITZER, PETER J. DIV., Kimberly Clark Corp., Lee, 
Mass., 01238, Tel: 413-243-1000, TWX: 413-243-2121; 
Sis. Mgr: R. Plaut, Jr. 

SCIAKY BROS., INC., 4915 West 67th SI., Chicago, III., 
60638, Tel: 312-PO,7-5600, TWX: 910-224-3809; Sis. 
Mgr: W. Farrell 

SCIENTIFIC-ATLANTA, INC., Box 13654, Atlanta, Ga., 
30324, Tel: 404-938-2930, Twx: 810-766-4912;' Sis. 
Mgr: H: Crispin 

SCIENTIFIC COLUMBUS, Dlv_ Esterline Corp., 1035 W_ 
3rd Ave., Columbus, OhiO, 43212, Tel: 614-291-4681; 
Sis. Mgr: W_ Traetow' ., ...................................... ,.Pg. 1987 
Ala Birmingham, J. Spader Co., Box 6074 . 

205-879-1366 
Ariz Phoenix, B.F.A., Inc., 503 N. Brown Ave. 

602-946-4215 
Ark EI Dorado, L. C. Byrne Co., 632 Champagnolle . 

501-UN-3-9435 
Cal Emeryville, G.E. Honn, 1421 Park 415-781-7352 
Cal Los Angeles, Esterline Angus, 617 W. Beverly 

Blvd. 213-721-5141 
Colo Denver, C. Beabout Co., 666 Sherman SI. 

303-244-3151 
DC Washington, Hildenbrand Co., Box 1060 

703-280-2330 
Fla Orlando, R.G. Cheney, Box.14673 305-843-4491 
III Chicago, Murphy & Dickey, 10001 Derby 

312-344-5660 
Ind Indpls, Electro Engrg. SiS., 6909 E. 32nd 

317-546-4053 
Iowa Des Moines, H. Ferris, 4005 Plainview 

515-255-5008 
La New Orleans, Mid-South SiS., Box 13625 

504-822-3030 
MassBoston, Esterline Angus, Box 385 617-235-5343 
Mich DetrOit, G. A. Peters Assocs., Box 1 042 

313-564-6325 
Mich Marquette, NWR Elctrns., 1010 W. Wash. 

906-226-7578 
Minn Minneapolis, Electrical Jobbers Equip., Inc., 1120 

Glenwood Ave. .612-377-7904 
Minn Virginia, NWR Elctrns., Box 118 218-741-5080 
Mo Kansas City, C. B. Fatl Co., 11301 Bennington SI. 

816-S0-1-6545 
Mo SI. Louis, C .. B. Fall Co., 317 N. 11 th SI. 

314-CH-I-2433 
NJ Lodi, Esterline Angus, 34-23 Wisse SI. 

201-471-0084 
NM Las Cruces, B.F.A. Corp., Box 1237 505-523-0601 
NY Buffalo, R. F. Lamb Co., Inc., .1865 Kenmore Ave: 

716-874-4900 
NY Kingston, R. F. ,Lamb Co., Inc., Box 661. 

914-338-8833 
NY Syracuse, R. F. Lamb Co., Inc., Box 28 

315-4.54-2469 
NC Charlotte, -R. Chapman, Box 4430 704-375-4495 
NC Raleigh, R. Chapman, Box 10503 919-828-3604 
Ohio Cincinnati, Beedle Equip. Co., Box 36061 

513-793-0140 
Ohio Cleveland, Waldrip Blankenburg & Co., 7650 

Chippewa Rd. 216-526-1100 
Ore Portland, Shaffer & Nelson, Inc., 1001 S.E. Water 

Ave. 503-BE-4-7437 
Pa Philadelphia, Esterline Angus, Rydal W., The 

Fairway 215-887-2268 
Pa Pittsburgh, Scientific Columbus, 1035 W. 3rd 

614-291-4681 
SC Columbia, R. Chapman, 912 Daly 803-776-1954 
Tenn Knoxville, W. Massey Co., Box 10102 

615-577-9553 
Tex Dallas, P. Kreager Co., 9230 Cliffmere Dr. 

214-348-3521 
Tex Houston, E. Smith Sis., 7007 Gulf Frwy. 

713-649-5756 
Utah Salt Lake City, Shaffer & Nelson, Inc., 805 W. 

, 2500 S. . 801-484-3382 
WashSeattle, Shaffer & Nelson, Inc., 314 NE 72nd SI. 

206-LA-3-0664 
WashSpokane, Shaffer & Nelson, Box 3343 

509-FA-7-9528 
Wisc Milwaukee, T. R. Bick\lr, Box 7245 414-453-3772 
'For: Can., Calgary, Alberta, Showalter Agencies, Ltd., 

2510 4th ~t .. S.W. 403-269-6411 
For: Can., Toronto, Onl., R. G. Shelley, Ltd., 3154 

Yonge SI. 416-481-2122 
For: Can., Vancouver, B.C., Aheam & Soper, Ltd., 

1234 Marine Dr. 604-988-6822 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

SCIENTIFIC COMMUNICATIONS, 2710 National Dr., 
Garland, Tex., 75040, Tel: 214-271-3685; Sis. Mgr: J.L. 
Halpain 

SCIENTIFIC EDUCATIONAL PRODS., SEP Instrs. Div., 
310 Madison Ave., N.Y., N.Y., 10017, Tel: 
212-867-9480; Sis. Mgr: J. Asch 

SCIENTIFIC ELEC., INC., 111 Monroe SI., Garfield, N.J., 
07026, Tel: 201-478-7050 

SCIENTIFIC INDS., INC., 150 Herricks Rd., Mineola, N.Y., 
11501, Tel: 516-746-5200; Mktg. Dir: R.J. Bulger 

SCIENTRONICS, 25 Clark Dr., Barrington, N.J., 08007, Tel: 
609-546-5792; Sis. Mgr: R. Patterson 

SCINTILLONICS, INC., P.O. Box 701, FI. Collins, Colo., 
80521, Tel: 303-482-4752; Sis. Mgr: T.J. Grippen 

--- Advertisement ---

Scintillonics manufactures a complete 
line of regulated DC power supplies, as 
well as the proven HV15 Microwave 
Generator-lOO watt-2450 MHz. Elec
tronic, Electrical, and Electro
mechanical design, assembly and total 
manufacturing is an ever expanding 
portion at our business. If you have 
need for harnesses, board loading and 
assembly or other requirements, call 
us at the above number. 

scon ELECTRNS. LABS., Box 8474, Universal City, 
Calif., 91608, Tel: 213-980-6151; Sis. Mgr: H.F. Wilson 

SEACOR, INC., 598 Broadway, Norwood, N.J., 07648, 
Tel: 201-768-6070, TWX: 71G-991-9758; Sis. Mgr: M. Fink 

Pgs. 1949,2441 
Cal Palo Alto, Abbott Engrg., 2450 EI Camino Real 

415-327-0830 
Cal San Diego, Dorado Elctrns., 1253 Univ. Ave. 

714-298-4877 
Cal Van Nuys, Dprado Elctrns., 13615 Victory Blvd. 

r 213-787-4125 
Conn New Milford, Conti Younger, RR 4, Overlook Dr. 

203-748-8080 
Iowa Fort Dodge, Heimann Co., 236 7th 515-576-2374 
Iii Skokie, Mar-Con, 4836 Main 312-675-6450 
Kans Mission, TSA Tech. SiS., 5827 Outlook 

913-831-2888 
Md Timonium, Helier Freeman, Box 293 

. 301-252-4780 
MassWaltham, Conti-Younger, 181 West SI. 

. 617-891-4582 
Mich Detroit, Skip Greiner, 15318 Mack 313-882-7570 
Minn Mpls., Heimann Co., 5603 Lyndale 612-861-6051 
Pa Ardmore, Heller Freeman, Box 391 215-649-3679 
NY N.Y., P. Saltier Assoc., 157 West 57th 

212-247-3855 
NY Pittsford, Len G. Taggart, 48 Benedict, Box 304 

716-381-3380 
NY Rochester, W. Franklin SiS., 179 Hilary 

716-889-4849 
'NY Syracuse, W. Franklin SiS., 2 Standish Terrace 

315-446-2246 
NY Whitesboro, W. Franklin SiS., 42 Glenridge 

315-736-5460 
Ohio Chargrin Falls, Midwest Mktg., 15435 Dale 

216-247-6655 
Ohio Dayton, Midwest Mktg., 137 Lakeview 

, 513-433-2511 
SEAL-PEEL, INC., 775 Stephenson Hwy., Royal Oak, 

Mich., 48073, Tel: 313-588-1055; Sis. Mgr: F. Evans 
SEALECTRIC SWITCH & RELAY CO., 6025 N. Keystone, 

Chicago, III., 60646, Tel: 312-539-3108; Pres: E.M. 
Paradise 

SEALECTRO CORP., 225 Hoyt St., Mamaroneck, N.Y., 
10543, Tel: 914-698-5600, TWX: 71G-566-1110; V.P. Sis: 
S. Lescarboura .................................. Pgs. 380,2709-2711 
Ala Huntsville, Reynolds & Assoc., 904 Bob Walace 

Ave. 205-536-1941 
Ariz Phoenix, Sealectro West, 55 E. Thomas Rd. 

602-277-3921 
Cal Los Altos, Sealectro West. 885 N. San Antonio 

Rd. 415-949-7995 
Cal Los Angeles, Sealectro West, 3003 Glendale 

Blvd. 213-666-4040 
Colo Denver, Regan & Assoc. 303-936-7280 
Fla FI. Lauderdale, Reynolds & Assoc., 161 S.W. 75th 

Ave. 305-581-6611 
Fla Melbourne, Reynolds & Assoc., 822 E. 

Strawbridge Ave. . 305-727-3205 
Fla Miami Bch., Geartner Assocs., 1125 71 st SI. 

305-861-3661 
Fla Orlando, Reynolds & Assoc., Box 8877 

305-843-6440 
Fla Orlando, Geartner Assocs., 1221 Lee Rd. 

, 305-299-1000 
Ga Atlanta, Reynolds & Assocs., 175 W. Wieuca Rd., 

N.E. 404-252-5360 

III Arlington Hghts., R. Diethert Co., 2420 E.Oakton 
Rd. 312-593-7600 

Iowa Des Moines, Beams, 517 Fifth SI. 515-282-0292 
Md Silver Spring, Mechtronics SiS., Inc., 11700 Old 

, Columbia Pike 301-622-2420 
MassConcord, Sis. Engrg. Co., Baker Ave. 

617-369-3943 
Mass Needham, J.J. Wild Co., 570 Hillside Ave. 

617-444-2366 
Mich Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. 313-477-7700 
Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Dr., 

S.E. 616-949-1451 
Mich Grosse Pointe Woods, Elko Sis. Co., 970 N. 

Oxford Rd. 313-884-7893 
Minn SI. Paul, Northport Engrg., 2027 Grand Ave. 

612-698-3841 
NJ Mountainside, J.J. Wild Co., Box 1217 

201-654-3272 
NJ So. Hackensack, Engineered Prods., Inc., 290 

Huyler SI. 201-488-4040 
NY Hastings-on-Hudson, J.J. Wild Co., Box ·266 

914-963-3803 
NY Jericho, J.J. Wild Co., 400 Jericho Tpke. 

516-921-7100 
NY MI. Vernon, Friedman-Smith SiS., 519 S. Filth Ave 

914-664-4866 
NY Syracuse, I.A. Hotze, 112 DeWitt SI. 

315-GR-9-6641 
NC Raleigh, R. Diethert Co., 3026 North Blvd. 

919-832-1562 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Lorain Rd. 216-333-5650 
Ohio Columbus, McFadden Sis. Co., 150 E. Broad SI. 

614-CA-1-3363 
Ohio Dayton, Carter, McCormic & Peirce, 3406 N. Main 

SI. 513-278-5873 
Okla Tulsa, G.v. Peck, Box 15671 918-585-5653 
Pa Delmont, T. F. Laslo & Assocs., 411 Manor Rd. 

412-468-5045 
Pa Narberth, SA Jeffries, 105 Forrest Ave. 

215-664-8500 
Pa Philadelphia, C. H. Newson & Assocs., 711 

Bethlehem Pike 215-248-3377 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. Blvd. 412-824-3769 
Pa Southampton, J.J. Wild Co., 80 Second SI. Pike 

215-:357-SSt'!5 
Tex Houston, G.V. Peck, 5757 Bellaire Blvd. 

713-664-1435 
WashSeattle, Blum & Assocs., 2300 N.W. 971h SI. 

206-SU-2-1600 
For: Can., Willowdale, Onl., Avotronics, Ltd., 5 

Allenbury Gardens 416-491-7491 
For: Can., Pierresfonds, Que., Avotronics, Ltd., 13189 

Shelborne 514-626-6511 
SEALED AIR CORP, 19-01 State Hwy. 208, Fair Lawn, 

N.J., 07410, Tel: 201-791-7600 
SEALOL, INC., Warwick Industrial Park, Providence, R.I., 

02905, Tel: 401-781-4700, TWX: 401-944-1475; Sis. 
Mgr: H.F. Greiner ' 

SEASTROM MFG. CO. INC., 701 Sonora Ave., Glendale, 
Cal., 91201, Tel: 213-245-9121, TWX: 910-497-2271; 
Sis. Mgr: R. Remington 

SECO ELCTRNS. CORP., 1001 2nd SI., 5., Hopkins, Minn., 
55343, Tel: 612-935-6963; Sis. Mgr: E. Hintz 

SEC ODE ELCTRNS., 908 Dragon SI., Dallas, Texas, 
75207, Tel: 214-742-7231 R.R. Atkins 

SECS, INC., 19-58 38th SI., Long Island City, N.Y., 11105, 
Tel: 212-932-4545, TWX: 710-582-2605; Sis. Mgr: A. 
Palattella 

SEDCO SYS., INC., 130 Schmitt Blvd., Farmingdale, N.Y., 
11735, Tel: 516-694-7440; Sis. Mgr: I. Bardash 

SEG ELCTRNS., 1211-30 Jamaica,Ave., Richmond Hill, 
N.Y_, 11418, Tel: 212-441-3200; Sis. Mgr: B. Bender 

Pg.1525 
Cal Arcadia, Mar-Land Enterprises, Box 101 

213-681-9440 
Colo Loveland, Kelley Enterprises, 336 E. 4th SI. 

303-667-1376 
Fla Clearwater, Brennen Assocs., Box 5006 

, 813-446-5006 
Minn Minneapolis, Heimann Co., 5603 Lyndale Ave., S. 

612-861-6051 
Mo SI. Louis, PEM Sis. Co., 9537 Lackland Rd. 

314-HA-7-7200 
NJ Moorestown, L.E. Brown Assoc., 174 

Ramblewood Pkwy. 609-234-0382 
NY New Hartford, Reed Elctms., Inc., 17 Larchmont 

Dr. 315-797-0437 
NY New York, Haber Ramp Corp., 2315 Broadway 

212-799-4040 
NY Rochester, Reed Elctrns., Inc., 2815 Monroe Ave. 

716-473-27,67 
NY Vestal, Reed EIc1rns., Inc., Box 187 607-262-0275 
Ohio Cincinnati, A.C. Wahl & Assoc., Box 15220 

513-821-3270 

SCI-SEM 
Tex Richardson, J.R. Lavender, 725 S. Central Expwy. 

214-231-5040 
'Va Annandale, J. Hopkins Assocs., 4520 Starr Jordon 

Dr. 703-280-2086 
For: Can., Montreal, Que., Commonwealth Engrg. & 

SiS., Box 531, SI. Laurent 514-744-1004 
SEGAL, EDWARD, INC., 132 Lafayette SI., New York, 

N.Y., 10013, Tel: 212-966-3935; Sis. Mgr: R.V. 
Garretson 

SEL-REX CORP., 75 River Rd., Nutley, N.J., 07110, Tel: 
201-667-5200; Sis. Mgr: C. Stevens 

SELAS CORP. AMERICA, Box 200, Dresher, Pa., 19025, 
Tel: 215-MI-6-6600; Gen'l Sis. Mgr: J.H. Brindle 

SELECTRONS, LTD., 116 East 16th SI., New York, N.Y., 
10003, Tel: 212-CA-8-6800; Sis. Mgr: M. Rubinstein 

SELF-QRGANIZING SYS., INC., Box 9918, Dallas, Tex., . 
75214, Tel: 214-BR-6-9487; Sis. Mgr: D_N. Dukes 

Pg. 1790 
Ariz Phoenix, B-K Assocs., 2647 Palm La. 

602-272-7951 
Cal Los Angeles, P. Wiley Co., 1632 Silverlake ' 

. 213-663-8078 
Cal Palo Alto, Testco, 941 Charleston 415-326-5320 
Conn Meriden, P.R. Sturgeon Co., Box 8.75 

203-237-1112 
Fla Clearwater, Perrott, Box 4532 813-531-5513 
Fla Orlando, Perrott, 1607 Forsyth 305-275-1132 
,Fla W. Palm Bch., Perrott, Box 6277 305-967-1770 
iii Chicago, L. F. Green, 5218 W. Diversey 

312-286-6824 
Ind Indpls, L. F. Green, 1111 E. 54th 317-253-2087 
MassChestnut HI, P. Sturgeon, 1330 Boylston 

617-734-7710 
Minn Mpls, L. Gre,en & Assoc., 6225 Univ. 

612-781-1611 
Ohio Vandalia, W.J. Brauer, Box 35 513-898-1224 
Ohio Wickliffe, W.J. Brauer, Box 305 216-943-0601 
Pa Newtown Sq., Holdsworth, 8 Smedley 

215-356-8550 
Pa Pittsburgh, W.J. Brauer, Box 8466 412-921-3213 
WashSeattle, Testco, 219 Boeing Fld. 206-762-8220 

SELL-TRONIC PRODS. CO., INC., t38-20 31st Rd .. 
Flushing, N.Y., 11354, Tel: 212-886-4763; Sis, Mgr: I. 
Chernoff 

SEMI ALLOYS, INC., 20 N. MacQuesten Pkwy, MI. Vernon, 
N.Y., 10550, Tel: 914-664-2800; Sis. Mgr: R. Connelly 

SEMICOA, 940 S. Ajax Ave., City of Industr\" Calif., 91744, 
Tel: 213-965-2496; Sis. Mgr: M. Kalatsky 

SEMI CON ASSOC., INC., Box 832, Lexington, Ky., 40501, 
Tel: 606-255-2446; Sis. Mgr: M. Miller 

SEMICON INC .. 10 North Ave., Burlington, Mass., 01803, 
Tel: 617-272-9015, TWX: 710-326-1919; Mktg. Mgr: 
R.A. Irvin 

SEMICONDUCTOR QIRCUITS INC., 163 Merrimac SI., 
Woburn, Mass., 01801, Tel: 617-935-5200; Sis. Mgr: 
A.R. Shallow 

SEMI/DYNE ELCTRNS. CORP., 44 Bennington Ave., 
Freeport~ N.Y:, 11520, Tel: 516-623-2660; Sis. Mgr: L. 
Michaels ' 

SEMIMETALS, INC., 172 Spruce SI., Westbury, N.Y., 
11590, Tel: 516-333-8400, TWX: 510-222-8810; Sis. 
Mgr: M. Leavitt 

SEMTECH CERAMIC CORP., 845 Rancho Coneio Blvd., 
Newbury Pk., Cal., 91320, Tel: 213-626-5269; Mktg: 
W.B. Krause 

SEMTECH CORP., 652 Mitchell Rd., Newbury Pk., Cal., 
91320, Tel: 213-628-5392, TWX: 9111-336-1264; V.P: W.B. 

'Krause .... _ ...................... _ ........ _ ...... _ ............ Pgs_ 1816-1820 
Ala Huntsville, Rep., 8100 S. Memorial 205-881-9270 
Ariz Phoenix, Dubblar Assoc., 2875' Sky Harbor 

602-273-7387 
Cal Palo Alto, Semtech, 941 E. Charleston 

415-328-8025 
Cal San Diego, Dawson, 7969 Engineer 714-278-9260 
Fla Winter Pk., Semtech, 2304 Aloma 305-644-5404 
Ga Atlanta, Rep., Inc., 1483 Monroe Dr., N.E. 

404-876-1591 
1\1 La Grange, Semtech, 140 N. La Grange 

312-352-3227 
Ind Ft. Wayne, Scott EIc1rns., 124 W. Wash. 

219-743-1586 
Ind Indianapolis, Scott Elctrns., 1300'02 N. Penn. 

317-635-8951 
Ky Louisville, Scott EIc1rns., 366 Francis Bldg. 

502-583-3220 
Md Baltimore, Stemler Assoc., 6707 Whitestone Rd. 

301-944-8262 
MassWeston, E.B. Butler Co., Box 168 617-891-8670 
Mich Farmington, A.K. Davis, 22725 Orchard Lake Rd. 

313-474-8300 
Minn MinneapoliS, S. Clothier Co., 7400 Lyndale Ave., 

S. 612-869-3231 
Mo SI. Louis, Coombs Assoc., 11734 Lackland Ind'l. 

Dr. 314-542-3399 
NJ Hillsdale, M. Klein Assoc., Box 92 201-664-8711 
NJ Moorestown, Semtech, 209 Chester 609-234-1244 
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SEM • SIE 
NY DeWitt. Bowser & Sapecky. 4317 E. Genessee 51. 

315-446-5920 
NY Forest Hills. Semtech. 116-55 Queens 

212-263-3115 
NY Snyder. Bowser & Sapecky. 4541 Main 

. 716-839-4170 
NM .Albuquerque. Rustco. Box 11261 505-296-6477 
NC Charlotte. Over .& Over. 3723 Country Bridge Rd. 

• 704-366-8601 
Ohio Dayton. Scott Elctrns .• 51 i Hulman Bldg. 

513-223-2652 
Ohio Cincinnati. Scott Elctrns .• 9505 Montgomery Rd. 

513-791-2513 
Ohio Cleveland. Scott Elctrns .• 1836 Euclid 

. 216-TO-1-2626 
Pa Pittsburgh. Scott Elctrns ... 313 Empire Bldg. 

4t2-471-5233 
Utah Salt lake·City. Arrowhead Sis. Corp .• 49 W. 

Malvern 801-487-3444 
Va Alexandria. Stemler. 206 N. Wash. 703-548-7818 
WashBelievue. Western Tech. Sis .• Box 902 

. 206-454-3906 
Wisc Oak Creek. Erdman Sis .• 6312 S. 27th 

414-761-2120 
For: Can .• 51. Laurent. Montreal. Bourns Can. Ltd .• PI. 

51. Laurent. 79 Laurentian Blvd. 514-747-6626 
For: Can .. Toronto. 16. anI.. Bourns Can. Ltd .• 36 

Cranfield Rd. . 416-751-3880 

SENNHEISER ·ELCTRN. CORP.,·500 Fifth AYe., New 
York, NY, 10036, Tel: 212-LQ-4-0433; Sis. Mgr: C. 
Hofman ...................................................................... Pg. 321 
Ala Fairhope. H. Sully. Jr .• 300 N. Bayview 51. 

205-928-8998 
Cal N. Hollywood. Morris-Tait Assocs .• 4260 

. Lankershim Blvd. 213-877-4424 
Colo Denver. J.A. Gedney Co .• 7955 W. 16th Ave .. 

303-238-3112 
Conn W. Haven. R.S. Reiss AssocS .• 70 Jessie Dr. 

203-933-8542 
Ga Chamblee. Tech. Sys. Reps .• 3770 Montford Dr. 

. 404-457-0426 
III Skokie. I.W. Rose Assocs .. 4334 Oakton Ave. 

312-674-6790 
Ind Indianapolis. Blind & Assocs .• 1060 E. 86th 51. 

317-846-5441 
Md Bethesda. G. 'Rosen & Assocs .• 9501 Wadsworth 

Dr. ..·301-365-5113 
Mich Plymouth. J. Malcolm Flora. 165 W. Liberty 

313-453-4296 
Mo Kansas City. Forrislal-Young Sis. Co .• 9010 E. 50 

Hwy. 816-358-6771 
NY New York. Sir Sales. Inc .• Box 335 516-621-7485 
o Cleveland. R.W. Peters Co .• 630 E. 222nd 51. 

. 216-261-2330 
Tex Dallas. B. Amos & Assocs .• 916 Green Hill Rd. 

214-741-3674 
SENSOR CORP,. 97 Indian Field Rd .• GreenwiCh. Conn .• 

06830. Tel: 203-66~-5600; Sls.Mgr: G. Mo.rdwinkin 
SENSOR DYNAMICS. INC .• 129 Laura Dr .• Addison. III .• 

60101. Tel: 312-543-6203. TWX:. 910-651-4955; Sis. 
Mgr: B.C. Davis 

SENSOR TECH., 7118 Gerald Ave., Van Nuys, Cal., 
91406, Tel: 213-781-2154; Sis. 1'il9r: F. Helm 

• Pg. 1638 
Cal Los Angele~. Souti1ern Engrg. Liaison Assocs .• 

8921 Sepulveda Blvd. 213-641-6001 
Cal Tarzana. Smolen Assoc .• 18455 Burbank Blvd. 

. 213-881-4667 
Fla 51. Petersburg. Orbe .. Inc .• 4110 Central Ave. 

813-894-0687 
III Chicago. M & 5 Sis .• 4750,N. Milwaukee Ave. 

312-545-1771 
MassWorcester. W. Porter Sis .• Box 591 617-757-1263 
Mich Detroit. A. Blumenberg Assoc.; Box 25. College 

Pk. 313-341-4731 
NJ.Cherry Hill. Bi-Tech. Inc .• Box 224 609-667-7374 
NY DeWitt. Bowser & Sapecky Assoc.; 4317 E. 

Genesee 51. 315-446-5920 
NY Great Neck. Cooper Simon & Co .• 38 Middle 

Neck Rd. 516-487-1142 
Ohio Cleveland. Baehr Greenleaf Assoc .• Inc.; 14700 . 

Detroit Ave. 216-221-9030 
WashNo. Seattle. Fleehart & Sullivan. 3826 Woodland 

Pk. Ave. 206-633-4969 
SENSOTEC. INC .• 1400 Holly Ave .• Columbus. Ohio. 

43212. Tel: 614-294-5436; Gen'l Mgr: C.J. Easton 
SENTRY EQUIP. CORP .• Box 127. Oconomowoc. Wisc .• 

53066. Tel: 414-567-7256;· Sis. Mgr: V. Kitzrow 
SERVO. CORP. AMERICA. Servo Dynamics Div .• 111 New 

South Rd .• Hicksville. N.Y.i11802. Tel: 516-938-9700. 
TWX:·510-221-1872; Mgr. Instrs. & Comps: J.H. 

. Wagner 
SERVO DEV. CORP .• 2 Willis CI.; Hicksville, N.Y .• 11802, 

Tel: 516-681-4343. TWX: 510-221-1844; Sis. Mgr: A. 
Douglas 

MANUFACTURERS & SALES OFFICES DIRECTORY 

SERVO PRODS. CO .• Box B. Altadena. Cal.. 91001. Tel: 
213-798-0515; Sis. Mgr: S. Webb 

SERVQ-TEK PRODS. CO., lOse Goffle Rd., Hawthorne, 
N.J., 07506, Tel: 201-427-3100; Sis. Mgr: J.L puffy 

.. Pg.1632 
Cal Van Nuys. Servo-Tek Calif .• 6741 Sepulveda 

. 213-786-0690 
Mass Salem. Forbes Engrg. Co .• 19 Flint 51. 

617-744-1693 
Ohio Centerville, Albrecht Engrg. Sis., Box 93 

513-885-3888 
SERVOMETER CORP., 82 Industrial. E .• Clifton. N.J., 

07012. Tel: 201-773-0474; V.P. Sis: R.F. Stockton. III 
SERVOTRONICS. INC., 3901 Union Rd., Buffalo, N.Y .• 

14225. Tel: 716-633-5990, TWX: 710-523-1855; 515. 
Mgr: F.J. Illig 

SERVWELL PRODS. CO .• 16309 Friend Ave., Cleveland, 
Ohio. 44137. Tel: 216-663-9024; Sis. Mgr: S.J. Winters 

SETHCO MFG. CORP., One Bennington Ave .• Freeport. 
N.Y .• 11520. Tel: 516-623-4220; Sis. Mgr: J.T. Litt 

SETON NAME PLATE CORP., 592 Boulevard, New Haven. 
Conn .• 06519. Tel: 203-772-2520. TWX: 203-772-0107; 
Sis. Mgr: G. Goodhart 

SEVEN ASSOCS .• 568 San Xavier Ave .• Sunnyvale. Calif .• 
94086, Tel: 408-736·9488; Sis. Mgr. R. Niedzwiecki 

SEVERNA OPERATION, Bunker Ramo Corp., 45 
Glenwood Pl., East Orange, N.J., 07017, Tel: 
201-876-2288; Sis. Mgr: W.M. Young ................ Pg. 2814 
(Refer to Amphenol Sales Div for Sales Office 
information) . 
SEXTON CAN CO., INC .• 31 Cross 51.. Everett. Mass .• 

02149. Tel: 617-387-2500. TWX: 710-348-0474; Sis. 
Mgr: .C.A. Whitman . 

SGL INDS., INC., G-L EleCtronics Diy., 300 Harvard 
Aye., Westville, N.J., 08093, Tel: 609-456-7300, TWX: 
609-456-8429; Nat'l. Sis. Mgr: J.L. Brooks •....• Pg. 2774 
Ala Huntsville. W. Brown. 1314 Burford N.w. 

205-539-4411 
Cal Anaheim. E. Cox. 2037 Eugene 51. 714-530-1409 
·Cal Palo Alto: B & M Elctrns., 2902 Ash 51. . 

415-328-0134 
Colo Broomfield. Arrowhead, 7943 W. 98th Ave. 

. - 303-222-6462 
Conn Meriden. Eagle Assees .• Box 921' 203-237-5527 
Fla FI. Lauderdale. W.· Brown. 961 N.w. 53rd 

305-564-8000 
Fla FI. Walton Beach, W. Brown. 98 Miracle Strip 

Pkwy. 904-243-6424 
Fla Orlando, W. Brown, 222 Weber Ave. 

305-425-5505 
Ga Tucker. W. Brown. 1590 Cooledge Rd., N.w. 

, . 404-939-1674 
III . Chicago. P. Pitt; 6001 N. Keystone Ave. 

. . 312-478-3124 
Ind FI. Wayne, Tri-State, 3220· Broadway, 

. 219-456-3567 
Mich Farmington, W. Hummon. Box 501 313-474-0661 
Minn 51. Paul. R. Ragon. 1136 W. Larpenteur Ave. 

612-488,0201 
NM Albuquerque. Arrowhead. Box 243 505-855-4561 
NY Rochester. H. Johnson. 111 M( Hope Ave. . 

716-232-2688 
NY Williamsville. H. Johnson. 8 Los Robles 51. 

. . 716-632-7880 
NC Winston-Salem. W. Brown. 1108 Burke 51. 

919-725-5384 
Ohio Cincinnati. Tri-State. 1717 Section Rd. . 

513-631-5060 
Pa Pittsburgh. H. Johnson. 636 Moreland Dr. 

412-923-2877 
Tex Addison. Parvin SiS., Box 307 214-239-9148 
Utah Salt Lake City. Arrowhead SiS., 49 W. Malvern 

801-855-4561 
WashSeattle, National Co .• 69 Marion 206-623-7060 
EXP: Fla .• N. Miami Bch., Man Rep Assoc .• Box 68 

. 305-949-6391 
For: Can .• Mississauga. Onl.. Anbak Sis., 3208 

Lenworth Dr. . 416-825-1061 
For: Can .• lie Perrot SUd. Que., Anbak Sis .• 2180 Blvd. 

Perrot 514-453-6375 
SHAKEPROOF DIV .• lIiinois Tool Works. si. Charles· Rd .• 

Elgin. III.. 60120. Tel: 312-741-7900.' TWX: 
910-251-3364; Sis. Mgr: R.W. Stoecklein 

SHALLCO, INC., Box 1089, Smithfield, N.C.; 27577, Tel: 
919-934-3135, TWX: 510-939-1455; Sis. Mgr: M.D, Sutton 

Pgs. 1950,19S1 
Cal . Hawthorne. W C V Co .• 14125 Inglewood 

213-772-4479 
Colo Englewood. Vinson. 3600 S. Lincoln 303-789-2203 
Fla Orlando. Ridge lristr .• 2227 Seely 305-293-4711 
KansShawnee Mission. Thomas & MOOricin. 5450 

Buena Vista 913-432-2131 
MassBrockton. Forsberg Sis .• 646 Summer 51. 

617-522-6300 

Minn Mpls .• Tech. Assocs .• 6121 Excelsior 
612-929-6721 

NJ So. Orange. Simberkoff. 71 Valley 201-763-7900 
NY . Pittsford. Dan Hurley, Box 26 716-586-6159 
NC Smithfield, Byrd & Barbour Sis .• Box 30 

919-934-8136 
Ohio Cincinnati. A. C. Wahl. Box 15220 513-821-3270 
Pa Fairview Vlg., Danco, Germantown Pike 

215-275-2600 
Tex Houston. Unidyne, Inc .• 5700 Savory La. 

• 713-782-0218 
WashSeattle. Underwood' & Underwood. Box 66581 

. 206-243-2133 

SHALLCROSS, Sub. Cutler Hammer, E. Preston St., 
Selma, N.C., 27576, Tel: 919-965-2341, TWX:. 
510-920-0740; Sis. Mgr: J. Bailey Swertfeger 

. Pgs.555,2880,2881 
Cal Hawthorne. W.C.V. Co .• 14125 Inglewood 

. 213-772-4479 
Cal Mountain View. W.C.V. Co., 2015 Latham 

415-961-5096 
Conn Fairfield County. ERA. Inc .• 330 Great Neck Rd. 

516-482-9320 
Fla Oviedo. Conley. BQx 658 305-365-3284 
III Chicago, Berndt, 6414 W. Belmont 312-283-0713 
Iowa Cedar Rapids, H. R. Brown 515 .• 3400 Indian 

. 319-366-0635 
Kans Leawood. H.C. Heyde. 9221 Wenonga 

913-649-8628 
Md Bethesda, Warren Mount, .7735 Old Georgetown 

301-657-9312 
MassBelmont. Vector SiS., 774 Pleasant 617-489-1400 
Minn Mpls. Carlson-Berthe Sis., Box 27265 

612-336-2236 
NY Great Neck, ERA. Inc .• 330 Great Neck .Rd. 

516-482-9320 
NY Rochester, F. Young Assocs., 555 Winton 

716-482-1555 
NC Smithfield, Byrd & Barbour, Box 30 919-934-8136 
Ohio Cincinnati, A.C. Wahl. Box 15220 513-821-3270 
Pa Jenkintown, Warren Mount Co:, Fox Pavillion Bldg. 

215-886-0383 
Tex Dallas, Dunbar Assocs., Box 30511 214'239-7151 
WashSeattle. Underwood & Underwood, 12422 Eight 

Ave .• S. . 206-243-7070 
EXP: Wisc., Milwaukee, CHICA. 4201 N. 27th 51. 

414-442-7800 
SHAMBAN. W.S. & CO., 11543 W. Olympic Blvd., Los 

Angeles. Calif., 90064. Tel: 213-397-2195. TWX: 
910-336-1261; Sis. Mgr: R. Bell 

SHANDA LABS., Div. G. Callahan & Co .• Box 24, Closter. 
N.J .• 07624. Tel: 201-768-1209; Pres: M. Sanzari 

SHANE INDS., 608 Vaqueros Ave .• Sunny Vale. Cal.. 
94086, Tel: 408-245-7320; Sis. Mgr: H.E. Shane 

SHANNON LUMINOUS MAT'LS., 7356 Santa. Monica 
Blvd., Hollywood. Cal., 90046. Tel: 213-876-2660; P.A: 
I. Bear 

SHARPE AUDIO DIV .• SCintre" Inc., Amherst Ind·1. Pk .• 
Tonawanda. N.Y .• 14150, Tel: 716-691-6910; Mktg. 
Mgr: A.H.S. Pickburn 

SHEPARD DIV .• Vogue Instr. Corp., 131st 51. & Jamaica 
Ave .• Richmond Hill. N.Y .• 11418, Tei: 212-641-8800. 
TWX: 710-582-4796; Dir. Peripheral Prods: B. Wagner 

SHEROLD CRYSTAL PRODS., Tyco Labs., 1510 McGee 
Trafficway. Kansas City, Mo., 64108. Tel: 
816-842-9792. TWX: 910-771-2181; Sis. Mgr: M. 
Putthoff . 

SHERWOOD ELCTRN. LABS., 4300 N. California Ave .• 
Chicago. III .• 60618: Tel: 312-IR-8-7300; Sis. Mgr: R. 
Cousins . 

SHIBADEN CORP. AMER .• 58-25 Bklyn-Queens Expwy .• 
Woodside. N.Y .• 11377. Tel: 212-898-1261. TWX: 
710-582-2495 

SHIGOTO INDS .• LTD., 350 Fifth Ave .• New York, N.Y .• 
10001, Tel: 212-695-0200; Sis. Mgr: M.N. Rubin 

SHOTEC INC .• Box 678. Clearlake Oaks. Cal.. 95423. Tel: 
707-998-3381 

SHOWA MUSEN KOGYO CO., LTD., 5-5 &-Choma 
Togashl. 5hlnagawa-Ku Tokyo 141, Japan, Tel: 
785-11 t 1 .................................................................. Pg. 2715 
S.HUR-LOK CORP., 1300 E. Normandy PI.. Santa Ana. 

Calif .• 92711, Tel: 714-547-8891. TWX: 910-595-1544; 
Sis. Mgr: D.B. Kreider 

SHURE BROS .• INC .•. 222 Hartrey Ave .• Evanston, III .• 
60204. Tel: 312-328-9000. TWX: 910-231-0048; Sis. 
Mgr: C.L. McCabe 

SHURITE METERS. 428 Chapel 51.. New Haven. Conn., 
06508, Tel: 203-787-5824; Sis. Mgr: W.A. Oliver 

(Refer to J-B-T Instrs. for Sales Office Information) 
SIBLEY CO .• Haddam. Conn. 06438, Tel: 203-345-4523; 

·Sls. Mgr: J.C. Wheeler \ 
SIEMENS CORP., Comps. Div .• 186 Wood Ave., 5 .• Iselin. 

N.J .• 08830, Tel: 201-494-1000; Adv. Mgr: D. Kobes 

.See Page 3~73To Get Your Copy of the .Radio-Electronlc Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

SIEMENS CORP., Measuring Instrs. Div., 186 Wood Ave., 
S., Iselin, N.J., 08830, Tel: 201-494-1000, TWX: 
710-998-0588; Div. Mgr: Mr. B. Thiele 

SIEMENS CORP., Power Equip. Div., .186 Wood Ave., S., 
Iselin, N.J., 08830, Tel: 201-494-1000; Sis. Mgr: H. 
Stadlbauer 

SIEMENS CORP., Comm. Eq. Div., 186 Wood Ave., S., 
Iselin, N.J., 08830,' Tel: 201-494-1000, TWX: 
710-998-0588; Div. Mgr: D. Seidel 

SIERRA ELEC., Div. Sola Basic Inds., 15100 S. Figueroa 
SI., Gardena, Calif., 90248, Tel: 213-321-1000; Sis. 
Mgr: L. Keeshen 

SIERRA SYS., 2255 Old Middlefield Way, Mountain 
View, Cal., 94040, Tel: 415-969-3056; Sis. Mgr: B. 
Doherty .................................................................... Pg. 872 
Colo Boulder, J. Smith & Assocs., Box 3257 

303·449-7509 
Md Arnold, Lecco Sis. Co., 724 Carlisle Dr. 

301-757-4785 
Mass Newburyport, Gilway Sis. Co., Box 584 

617·465-7568 
NM Albuquerque, J. Smith, Box 8412 505·255-2111 
Tex Richardson, C. Tinch, First Bank & Trust Bldg. 

214-231-1322 
SIFCO METACHEMICAL, Div. Steel Improvement & Forge 

Co., 935 East 63rd SI., Cleveland, Ohio, 44103, Tel: 
216·881·8600, TWX: 810.421.8464; Sis. Mgr: J.N. 
Popely 

SIGMA INSTRS., INC., 170 Pearl SI., Braintree, Mass., 
02185, Tel: 617-843·5000, TWX: 617-848-0532; Pres: 
L.R. Flynn . 

SIGMA SYS. CORP., 3163 Adams Ave., San Diego, Calif., 
92116, Tel: 714-283-3193; Sis. Mgr: T. Stewart 

SIGNAL ANALYSIS INDS. CORP., Saicor, 595 Old Willets 
Path, Hauppauge, N.Y., 11787, Tel: 516-234-5700; 
Pres: E. Levine 

SIGNAL TRANSFORMER, 1 Junius SI., Bklyn., N.Y., 
11212, Tel: 212-498-5111; Sis. Mgr: A. Leibowitz 

Pgs. 2971-2982 

SIGNALITE,. Div-Gen. Instr. Corp., 1933 Heck Ave., 
Neptune, N.J., On53, . Tel: 201-n5-.2490, TWX: 
201-775-2255; Sis. Mgr: C.R. Dougherty 

Pgs. 1492,1952 
Ariz Phoenix, Williams Assocs., .. 2250 N. 16th 

602·254·608.5 
Cal Los Altos, W. Posey, 175 S. San Antonio 

415-984-7771 
Cal Glendale, Signalite, 229 N: Central 213-247·6190 
Colo Denver, Williams Assocs., 4971 Jackson 

303-388-4391 
Ga Atlanla, J. Joyner, Box 10678 404·758·7496 
III Elk Grove Vlg., J. TWist, 1301 Higgins Rd. 

312·593-0200 
Ind FI. Wayne, R. Whitesell, 3426 Taylor SI. 

219·432·5591 
Ind Indianapolis, R. Whitesell, 6691 E. Wash. 

317-359-9283 
Ky Louisville, R. Whitesell, 3620 Lexington 

. 502·893-7303 
Md Baltimore, Component SiS., 7 Church 

301·484-3647 
Mass Newton , Techmar, 56 Elmwood 617·444-8130 
Mich St. Joseph, R. Whitesell, Shepard & Benning Bldg. 

616·983-7337 
Mich Southfield, R. Whitesell, Southfield Ctr. Bldg. , 

. 313·358-2020 
Minn SI. Paul, E. Melius, 3758 N. Dunlap 612·484-8541 
Mo SI. Louis, L. Harry, Box 12608 314·872-3183 
Mo Grandview, L. Harry, Box 288 816·763-3634 
NM Albuquerque, Williams, 420 Washington S.E. 

505·255-1 p38 
NY Penfield, J.E.' Blair, 15 Stone Island La. 

716-586-2030 
NC Charlotte, B. Henry, 1043 Providence 

704-375-8958 
Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 

. 513·521-2290 
Ohio Cleveland, R.O. Whitesell & Assoc., 21139 Lorain 

Ave. 216·333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixie 513~298-9546 
Pa Lafayette Hill, M. Lader, 628 Ridge Pike 

215-825·3177 
Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. Blvd. 

412-242-0100 
Tex Dallas, J. Guenther, 5121 McKinney 214·528-6286 
Tex Houston, J. Guenther, Box 55525 713-468-0232 
WashSeattle, Blum & Assoc., 2300 N.W. 97th 

206·782-1600 
Wisc Waukesha, J. Twist, 540 Catskill Rd. 

414·786·6330 
For: Can., Scarborovgh, Onl., Lake Engrg., 123 

Manville 416·751-5980 
SIGNATECTION, INC., 225 Crescent St., Waltham, Mass., 

02154, Tel: 617-894-5671; Sis. Mgr: P.J. Costigan 

SIGNATRON, INC., 27 Hartwell Ave.,' Lexington, Mass., 
. 02173, Tel: 617·861-1500; Sis. Mgr: R.L. Murphy 

SIGNETICS CORP., 811 E. Arques Ave., Sunnyvale, Calif., 
94086, Tel: 408-739-7700, TWX: 910-339-9220; Sis. 
Mgr:-1. cooper" 

SIGNETICS MEAS/DATA, 341 Moffett Blvd., Mountain 
View, Cal., 94040, Tel: 415-961-9384, TWX: 
910-379-6939; Sis, Mgr: R. Prescott 

SILICON GEN'L., INC., 7382 Bolsa Ave., Westminster, 
Cal., 92683, Tel: 714·839·6200, TWX: 910·596-1804; 
Sis. Mgr: W.O. Bell 

SILICON TRANSISTOR CORP., East Gate Blvd., Garden 
Cliy, N.Y., 11530, Tel: 516-PI-2-41 00, TWX: 
510-222-8258; Mktg. Mgr: L. Harrison 

Pgs. 1822-1835 
SILICONE SEALS, 3694 Milwaukee Ave., Chicago, III., 

60641, Tel: 312-282-3787; Sis. Mgr: L.E. Brown 
SILICONIX, INC., 2201 Laurelwood Rd., Santa Clara, Cal., 

95054, Tel: 408-246-8000, TWX: 910-339-9216; Sis. 
Mgr: L. Lynberg 

SILLCOCKS-MILLER CO., 350. W. Parker Ave., 
Maplewood, N.J., 07040, Tel: 201-762-6171; Sis. Mgr: 
J.F. Herslow 

SILVER, G.H. & ASSOCS., Box 21, Newtonville, Mass., 
02160, Tel: 617-332-7747; Sis. Mgr. G.H. Silver 

SIMMONDS PRECISION PRODS., INC., Rockingham Rd., 
Bellows Falls, VI., 05101, Tel: 802-463-4576, TWX: 
710-227-0714; Cust. Svc. Mgr: J.M. Corliss 

SIMONDS SAW & STEEL, Div. Wallace-Murray Corp., 
Intervale Fld., Fitchburg,. Mass., 01420, Tel: 
617·343·3731; Dlr. of Mktg: P. Scott 

SIMPLATROL PRODS. CORP., 675 Plantation SI., 
Worcester, Mass., 01605, Tel: 617-791-6308; Gen. 
Mgr: H. Peterson 

SIMPSON ELEC. CO., 5200 W. Kinzie St., Chicago, III., 
60644, Tel: 312-379-1121; SIs. Mgr:M. Buehring 

Pgs. 556,557 
Alas Anchorage, H. Lang, 1406 W. 47th 279-5741 
Cal Burlingame, W. Purdy, 770 Airport BI. 

415·347-7701 
Cal Fair Oaks, W. Purdy, 7650 Ward La. 

916·961-8894 
Cal Monrovia, Simpson SiS., 232 W. Maple 

213-359-8132 
Colo Denver, R. Bowen, 1440 S. Santa Fe 

303-722-4641 
Conn Meriden, P. Sturgeon, 99 Colony SI. 

203-237-1112 
DC Wash., S. MacDonald, 3308 14th SI. N.W. 

202-265-3938 
Fla N. Miami Bch., Cartwright & Bean, 20100 N.E. 

25th' 305·945-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek' 

Ave. 305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

NW. 404-237-2273 
Haw Honolulu, Earl Assocs., 2825-B Ualena SI. 

847-3028 
III Chicago, Simpson Elec., 5200 W. Kinzie 

312·379-1121 
Ind Indpls., Thomas & Sukup, 2060 E. 54th 

. 317,251-4574 
Kans Shawnee MiSSion, Kathrins, Kelly, Boswell, 5460 

Buena Vista 913-722-0000 
La Metairie, Cartwright & Bean, 7010 Magnolia 

504-887-5225 
Md Baltimore, S. MacDonald, 5500 Hartford 

301-254·3380 
Md Wheaton, A. Swanson, 11501 Georgia 

301-020-9027 
MassChestnut Hill, P. Sturgeon, 1330 Boylston 

, . 617-734·7710 
Mich Detroit, R. Merchant, 18411 W. McNichols 

31.3-535-6000 
Mich SI. Joseph, R. Merchant, 505 Pleasant . 

. 616-983·7378 
Mirm Mpls., M. Foster, 228 S. Cedar Lake Rd. 

. 612-374-2612 
Mo sf Louis, Kathrinus, Kelly, Boswell, 2427 

Brentwood Blvd. 314-962-5627 
NM Albuquerque, C. Carlberg, 261.1 Quincy NE 

505-265-1579 
NY Great Neck, Simpson Instr. Sis. & Svc., 130 

Cutter Mill Rd. 516-HU-2-3103 
NY N. Syracuse, L. Allen, 426 S. Main SI. 

315-458-7470 
NY Snyder, L. Allen, 176 Mt. Vernon 716·839-3300 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

, 704-333-6457 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

. . 919'834-8106 
Ohio CinCinnati, Baehr, Greenleaf, 9505 Montgomery 

513-891-3826 
Ohio Cleveland, Baehr, Greenleaf, 14700 Detroit 

216-221-9030 

SIE - SIN 
Ohio Columbus, Baehr, Greenleaf, Box 5722 

614-486-4046 
Ohio Xenia, Baehr, Greenleaf, 925 Factory 

513-426-5485 
Ore Portland, Earl & Brown, 2041· SW. 58th 

503-292-9145 
Pa Phila., S. MacDonald, 1531 Spruce 215-545-1205 
Pa Pittsburgh, S. MacDonald, 7605 McKnight 

412-366-2643 
Ten" Memphis, Cartwright & Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J. Schoonmaker, 2995 Ladybird· 

214-357-8481 
Tex Houston, J. Schoonmaker, 8619 Mayridge Cir. 

713-498-5778 
Tex San Antonio, J. Schoonmaker, 107 Winnetka 

512-342-0251 
Utah Salt Lake City, R. Bowen, 1380 W. North Temple 

801-364-4632 
WashSeattle, Earl & Brown, 2047 14th Ave., W. 

206-284-t 121 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 
. 414-264-1080 
EXP: III., Chicago, Simpson Elee., 5200 W. Kinzie 

. 312-379-1121 
For: Can., Downsview, Onl., Bach-Simpson, 101 

Oakdale 416-742-5151 
For: Can., London, Onl., Bach-Simpson, 1255 Brydges 

519-451·9490 
SINCLAIR RADIO LABS., 122 Rayette Road, Maple, Onl., 

Can., Tel: 416-889·8800; Sis. Mgr: W.M. Peace 
SINGER CO., Diehl Div., Finderne Ave., Somerville, N.J., 

08876, Tel: 201-725-2200, TWX: 710·480-9325; Sis. 
Mgr: S.D. Jaffe 

SINGER-GENERAL PRECISION, INC., Kearfott Div., 1150 
McBride Ave., Little Falls, N.J., 07424, Tel: 
201-256-4000, TWX: 710-988·5700; Sis. Mgr:" W. 
Quigley 

SINGER INSTRUMENTATION LOS ANGELES OPER., 
3111 S. LaClenega Blvd., Los Angeles, Cal., 90016, Tel: 
213-870-2761, TWX: 910-340-6350; SIs. Mgr: W:Becher 

Pg.562 
(Refer to Singer Instr. Palo. Alto Oper. for Sales Office 
information) 

SINGER INSTRUMENTATION PALO ALTO OPER., 3176 
Porter Dr., Palo Alto, Cal., 94304, Tel: 415-493-3231, 
.""J;.\: ~·iu~'iS-·ilu~; ai~ ;.'Yi': r. ruii.ufI ............ ry. ~g~ 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton Ave. 

205·534-9771 
Ariz Phoenix, Williams Assocs., 2250 No. 16th 
Cal Pasadena, Ward·Davis Assocs., 770 S. Arroyo 

Pkwy. '213-684-2840 
Cal San Diego, Ward-Davis Assocs., 9045 Balboa 

Ave. 714-277-8081 
Cal Santa Clara, Ward·Davis Assocs., 3000 Scott 

Blvd. 408-246-9202 
Colo Denver, Williams Assocs., 4971 Jackson SI.· 

303·388-4391 
Fla Orlando, GentrY Assocs., 550 N. Bumby Ave. 

305-841-7740 
III Chicago, Carter Elctrns., 4919 W. 63rd SI. 

312-585-5485 
Ind Indpls., Carter Elctrns., 6333 Hollister Dr. 

. 317-293-0696 
Kans Leawood, Poly-Onics, 4434 W. 90 Terr. 

913·648-4173 
Md Kensington, Elctrn. Mktg., 11501 Huff C1: 

301-881-5300 
MassWaltham, Meas. Consultants, 195 West SI. 

617-899·4400 
Mich Detroit, WKM Assoes., 1474 E. Outer Dr. 

. 313-892-2500 
Minn Mpls., Carter El6trns., 1025B Evergreen La. 

612-544-9393 
Mo Hazelwood, Poly-Onics, 47 Village Sq. Ctr. 

3.14·837-0597 
NJ Union, SBM Assocs., 1519 A Stuyvesant Ave. 

201-687-8737 
NM Albuquerque, Williams Assocs., 420 Washington, 

S.E. 505·255-2638 
NY Rochester, SBM Assoes., 4515 Culver Rd. 

716-206-1400 
NC Burlington, Gentry Assocs., 116 E. O'Neal Ave. 

919-227-2581 
Ohio Cleveland, WKM Assoes., 16141 Puritas·Ave. 

. 216-267-0445 
Ohio Dayton, WKM Assoes., 6073 Far Hills Ave. 

513-434-7500 
Ore Hillsboro, Showalter-Judd, 1445 N. E. Arrington 

503-648-6372 
Pa King of Prussia, Elctrn. Mktg., 210 Goodard Blvd. 

215-265-1600 
Pa Pittsburgh, WKM Assoes., 90 Clairton Blvd. 

412-892-2953 
Tex Ho~ston, Data Mktg. Assocs., 3925 C Dacoma 51. 

713-686-9627 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol, 3), 



SIN - SOM 
Tex Dallas. Data Mktg. Assocs., 10048 Monroe S1. 

• 214-358-4643 
WashSeattle, Showalter-Judd, 1806 So. Bush PI. 

206-324-7911 
Wisc Milwaukee,Carter Elctms., 6400 W. Capitol Dr. 

414-464-5555 
For: Can:; Mississauga, ·On1., AI CrawfOrd Assocs., 

6427 Northam Dr. . 416-678-1500 
For: Can., Ottawa, On1., AI Crawford Assocs., 376 

Churchill Ave, 613-725-3354 
For: Can:, Longueuil, Que., AI Crawford Assocs., 157 

Rue S1. Charles W. 514-670-1212 
For: Ciln., Vancouver, B.C.:AI Crawford Assocs., 1820 

Pandora St 604-253-7136 
SINGER - TELE-SIGNAL, 250 Crossways Pk. Dr., 

Woodbury, N. Y., 11797, Tel: 516-921 '9400; Dir. Comm. 
Mktg:' W.A. Werber ' 

SITCO ANTENNAS,'10330 N.E. Marx St., Portland, me., 
97220, Tel: 503-253-2000; Pres: G. Berliner 

SJOBERG; C. & SON, INC., 415 Station St., Cranston, R.I., 
02910, Tel: 401-461-8220; Sis. Mgr: C. Sjoberg, Jr. 

--- Advertisement -, ---

W~ specil!lize in thedevelopment and 
manufacture of terminals, "Little 
Gem" connector clips, strain reliefs;, 
etc •. together with the machines and 
dies, for applying. Special, termimlls 
and related hardware will be devel
oped to your satisfaction, or to your· 
specifications if our stock items do not 
meet your requirementS. Requests for 
samples, catalogs, and quotations are 
invited. ' '. 

SKG ASSOCS., INC., 206 Eustis St;Boston, Mass.; 02119, 
Tel: 617-442-3300; Sis. Mgr: D.C. Brayshaw 

SKINNER ELEC. VALVEDIV., Skinner Precision lrids.,'inc., 
95 Edgewood Ave., New Britain, Conn., 06050, Tel: 
203·225·6421, TWX: 203-225-2591; V. P. Mktg: A.H. 
Nichols . 

SKINNER POLYNOID DIV., Skinner Precisionlnds., Inc., 95 
Edgewood Ave., New Britain, Conn., 06050, Tel: 
203-225-6421, TW)(: 203-225-2591; V.P. Mktg: A.H. 
Nichols ' 

SKOTTIE ELCTRNS .. INC., Line S1., Archbald, pa., 18403, 
Tel: 717-876-1686; Sis. Mgr .. & V.P: R. Aldana 

SKURKA ENGRG. CO., 4002 N. Mission I'1d.,:Los Angeles, 
Calif., 90032, Te;" 213-221-6113; .Slo. Mgr: WL 
Stockstill , 

SKYDYNE, INC.,'River Rd., Port Jervis, N:Y., 12771, Tel: 
914-856-6658, TWX: 510-260·1249;.Slo. Mgr: W.F. 
MacCallum' ' 

SLAUGHTER CO., Moore & Hailey SiS., Ardmore,: Okla., 
73401, Tel: 405-223-4773, TWX: 405-223-6832 ' 

Pgs. 558,559 
--- Advertisement ---. - . .' 

Manufacturers' of Test Equipment. . 
.Insulation Testers ... Cable and Har-
ness, Testers. . .Megohmmeters. . 
.Stroboscopes. • .Coil and Winding 
Testers, .. Automatic Test Systems .. 
.For I'roduction and Engineering. 

SLEPIAN, ARTHUR &' : CO., '412 Housatonic Ave., 
Bridgeport, conn., 06608, Tel: 203-366-5294; Sis. Mg,: 
M.L. Madow ' . 

SLOAN CO., 7704 San Fernando Rd., Sun Valley, Cal., 
91352, Tel: 213-875-1123; Sis. Mgr: R.L Uoyd 

. Pgsc 1494-1499 
Ala Huntsville, 20th Century Mktg., Inc., Box 6127 

205-772-9237 
'Ariz Scottsdale, Artec, Inc., 403 N. Old Scottsdale 

, 602-94 7 ~304 
Cal Palo Alto, R. Banks, 1032 Elwell Ct 

415-964-4464 
Colo Denver, Elctrn. SiS., Inc., Box 22011 

303'771-6300 
Conn Meriden, Eagle Assoc., Box 921 203-237-5527 
Fla Altamonte Sprgs., W.M.M. Assoc., 515 Tivoli Ct 

, 305-831-4645 
Fla Clearwater, W.M.M. Assoc:, 1260AS, Highland 

813-446-0075 
Fla' Pompano Bch,; W.M.M. Assoc., 721 SE 6th Ter. 

, 305-943-3091 
III Morton Grove; E. Flaxman; 9202 Waukegan Rd. 

. 312-965-3988 
Kans Wichita, L: Florence, 2900 Woodland 

. 316-838-7226 
Md . Bethesda, W. Mount, 4924 St Elmo Ave. 

. 301-657-9312 
Minn S1. Paul, Cahill Assocs., 3000 Hudson·Rd.' 

612-739-8445 
Mo Kansas City, L. Florence, 406 W. 34th S1. 

816-561-7222 
NJ Cherry HiII"Quality'Components, Box 583 

609-428-6266 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NY New York, E. Glass, 250W. 57th 51. 
. 212-586-8440 

NY SYr.acuSe{DeWitt),H. Murray, 6585· Kinne 
. '. . . 315-446:q555 

Ohio Rocky River,Compar, 210.10 Center Ridge Rd. 
'. . ,.' .' . . .... <!'6-333-4'20 

Tex Dallas, W. Reese,,31.31 Stemmons Expwy .... 
. . .. ' . 214;638-6575 

Tex Houston, W. Reese, 2400 W.· Loop s··· .' 
713,-621-3134 

WashSeattle, Electro Reps. Inc., 2047 14th W . 
., ',' . .' , . 206-282-7944 
Wisc Milwaukee, Ed Flaxman Assoc., ',225 N. Water a, .' " " 
For: ,Can;, :bownsview, Onl.:, Whittaker Electms., 43. 

TroutbrQok. Dr.. , . . 4,16-247-7454 
For: Can., Ottawa, Ohl., Whittaker .Elctrns.; 42 Howden 

Ave, : . . ,'613-224-1221 
For: Can., Roxboro, Que., Whittaker·Elctms., Bo'216 

514-683-3621 
SLOAN'TECHNOLOGY COR'P., 535 E. Montecito' SI., 

Santa Barbara, Calif., 9:1'03, Tel: 805-963-4431; Mktg. 
Mgr: VI. Stevenson' 

SMALLWOOD, S.G., LTD., 391-3'97 KingSl., E., Kitchener, 
. ·Onl., Cariada"Tel: 519-745-9583; Sis. Mgr: S.G. 

Smallwood .. . 

SMiTH, HERMAN it., INC., ,812 Sriedlker Ave., BkIY~:, 
N.Y., 11207, Tel: 212-272-9400, TWX: 212-763-8070; S18. 
Mgr: S, Fleischman' ........ , ...... ; .................. Pgs. 2716,2717 
Cal Los Angeles, E.E. Str.assner Co., 3121 Los Feliz 

Blvd. 
Cal San Carlos, EE. Strassner Co., 601-03 County 

Rd. . . . 

Colo Denver, KOEilher-Cox Co., 1327 S. lrica St: 
Haw Honolulu, Earl Assocs., Box 2845 
'" . Chicago, j.J. McBride ·Sls. Co., 6054 Touhy A~e: 
Ind Indianapolis, Schroeder-Loomis, 81OE. 64 St 
Md Silver Spring, M.F. Taylor Co:, 9431. Georgia Ave. 
.MassNeedham, Coakloy, Boyd & Abbett, Inc., 1424 

Highland 
Mich Ferndale, Shalco, Inc., 23529 Woodward Ave. 
Minn Minneapolis, C.R. Gibb Co., 1311 W. 25th SI. 
Mo St: Louis, Lowell, Kangas & Assoc., Box 26 
.Ny No. Syracuse, L.D. Alien, Inc., Box 205 . 
NY Yonkers, J. Brown Assocs., 207 Rosedale Rd. 
Ohio W. Richfield, N: Bear Corp., 3435 Streetsboro Rd. 
Pa Phila, DES. Component Sis., 4733 N. Marshall 
Pa Pittsb.urgh: M. Wolfson, 201 Penn Ctr. Blvd. 
Tex Dallas, McKinney Sis., Co., 1-303 Chemical SI. 
EXp·: N:Y., New York, Moman Export Co .. 458 

Broadway' 
For: Can., Toronto, Onl., Atlas Radio Corp., 50 

Wingold Ave. 
SMITH,' JUDSON A. CO., Boyertown, Pa., 19512, Tel: 

215-367-202i; Sis. Mgr: D.T. MacNail' 
SMITH-MEEKER ENGBG. CO., 157 Chambers SI., New 

York, N.Y., 10mii, Tel: 212-WO-4-5510 . 
SMITH, ROBERT ELEC. CO., Instr. Div., 70 Edwards SI., 

Hartford, Conn:, 06120, Tel: 203-522~i245; Sis. Mgr: 
H.J. Sm~h . 

SMOOTH-ON, INC., 1000 Valley Rd., Gillette, N.J., 07933, 
. Tel: 201-647-5800; Vice Pres:G:T. Morse' 
SNAP-ON TOOLS CORP., 8120 28th Ave., Kenosha, 

Wisc., 53140, Tel: 414'654-8681; Sis. Mgr: 'G. 
Harrington 

SNC, MFG.CO.,·'INC.: P.e: Box 470,Oshkosh, Wise:, 
54901, Tel:.4,14-231-7370; Sis. Mgr: V.H. YO,ung 

SNELGROVE, C_ R. LTD., 141 Bond Ave., Don Mills; Ont. 
Can., Tel: 41.6-447-8531, TWX: 610-492-1354 . 

Pg. 1428 
Cal Agouia, JBAssocs., Box 364 
Fla Eau Gallie, J.J: Smith ,& Assocs., Box 1506 . 
MassWaban, QRC Co., 134 Upland Rd. .' 

,NY Great NeCk, F. TylinskiCo., 425 Northern', Blvd .. 
Ohio Cleveland, Componentflnsulation, i 4235 Detroit 

Ave. .' 
SO-LOW EMJIRONMENT,6.L EQUIP., 1743 Cleneay Ave., 

Cincinnati, Ohio, 45212, Tel: 513-631,8903; Sis. Mgr: 
W.J.' Schum 

. SODERBERG MF,G'~O., INC.,' 628 S. Palm Ave., 
Alhlilmbra, Ca1:,91803, Tel: 213-283-7676; Sis. Mgr: 

. LP'. Appelman .' 
SOLA ELEC. DIV., Sola Basic Inds., 1717 Buss~ Rd .• Elk 

Grove Village, III., 60007, Tel: 312-HE-9-2800, TWX: 
910-222-2858; Adv. Mgr: D.E. Fullam . 

SOLAR ELCTRNS .. CO., 901N .. Highland, HollYwood, 
Calif., 90038, Tel: 213-462-0806; Sis. Mgr: A.T. Parker 

-' --- Advertisement ---' -

A unique line of instruments,. compo
nents and accessories. to assist the 
RFIIEMC engineer in complying with 
MIL-I-618ID, MIL-1-1691OC, MIL
STD-826A and MIL-STD-46l: Tran
sient generators, audio power s\Veep 

. generators,LISNs, current probes, iso-
lation . transformers, EM! power me
ters, feed-thru capacitors, EM! filters 
and wave filters. 

~OI,.ATRON ENTERPRISES,. 421 E. Beach Ave., 
Inglewood, Calif., 90302, Tel: 213-678.4981; Sis. Mgr: 

:' D.S. Rathje . . . 
SOLDER REMOVAL CO., 1077 E. Edna PI., Covina, Cal., 

91722,.Tel: 213-331-0985; Sis. Mgr: J.C. Hood 
SOLID CONTROLS, INC., 6405 Cambridge SI., 

Minneapolis, Minn., 55426, Tel: 612-920-9500; V.P. Sis: 
R. Kokesh 

SOLID POWER CORP., 440 Eastern Pkwy., Farmingdale, 
N.Y., 11735, Tel: 516-694-2883; V.P. Mktg: G.A. 
Hildebrand. 

SOi.ID STATE DEVICES, 12741 Los Nietos Rd., Sanla 
Fe' S"rln98, Cal., 90607, Tel: 213~98-o529, TWX: 

, 910-586-1881; Sls.Mgr: A.N. Applebaum 
• Pgs. 1836-1840 

Ala. Birmingham, Tech. Mktg., Box 5971 20!i-871-5431. 
Ariz Phoenix, C.G. Assocs., Box 15566 602-947-6480 
Cal Mountain View, Nor-Cal,2680 Bay Shore 

Frontage . 415-961-8121 
Cal San Diego, Earle, 4433 Convoy SI. 714-278-5441 
Cal Tustin, RMS Assocs., 13652 Fairmont Way 

. 714-541-3295 
Colo Boulder, J. Smith, 310 Seminole 303-449:7509 
Fla Hallandale, Tech. Mktg., Box 127' 305-563-8585 
Fla, Orlando, Tech. Mktg., 1511 E. .Robinson 

. 305-843-2500 
Fla St. Petersburg, Tech. Mktgi, Box 12196 
Ga Marietta, Tech. Mktg., Box'1152 404-435-0079 
III Chicago, Comm. Engrs., 7106 N. Western 

. . 312-761-0548 
Ind Franklin, Comm. Engrs., 1624 Roberts 

317-783-7143 
MassBrookline, Tech. Prods., 233 Harvard SI. 

617-731-0858 
NJ Riverdale, Comp-Tech Sis.; Box 50 201-835-0332 
NM Albuquerque, J. Smith, 401-B San Pedro, N.E. 

505-255-2111 
NY Lynbrook, Comp-Tech, Box 384 516-593-2628 
NY Manlius, A.L. Perkins, Box 217 315~82-5005 
NC Greerisboro, Tech. Mktg., Box 6664 919'274-2570 
Ohio Dayton, Comm. Engrs., 34 N. Clinton SI. 

513-434-6871 
Pa Phiia., Schibley, 11110 Autobonn 215-676-9885 
Va Fairfax, Schibley, 10604 Warwick Ave. 

703-591-3008 

SOLID STATE ELCTRNS., 15321 Rayen St., Sepulveda, 
Cal., 91343, Tel: 213-894-2271; Sis. Mgr: E.Y. Politi 

Pgs. 954,2006 
.", Chicago, LGS Elctrns" 5642 W. Diversay 

312-622-8183 
Pa Philadelphia, WF Assocs., Box 8821 

215-KI-6-4121 
SOLIDSTATE CONTROLS, INC., 600 Oakland Park Ave., 

Columbus: Ohio, 43214, Tel: 614-263-1886 
-' -, -- AdvertiSement ---

SCI specializes in static inverters and 
. completely uninterruptible power sys'

tems ranging from 112 to over 500 
KV A single and three phase, for prQ
viding transient-free, completely no
break power to. critical 
instrumentation and computer loads. 
Long, reliable. experience as "state-of
the-art" leader in wide range of highly 
selective industries concentrated in 
utilities, oils, chemicals, pipelines, 
'process industries. 

. SOLiTRON DEVICES, INC., 8808 Balboa Ave., San Diego, 

. . Cal., 92123, Tel: 714-278-8780, TWX: 910-335-1221; 
Sis. Mgr: F. Feldman 

SOLITRON DEVICES, 256 Oak Tree Rd.;--Tappan, N.Y., 
10983, Tel: 914-359-5050, TWX: 710-576-2654; Sis. 
Mgr: K Seybold 

SOLITRON DEVICES, INC., 1177 Blue Heron Blvd., Riviera 
Bch., Fla., 33404, Tel: 305-848-43", TWX: 
510-952-6676 

SOLTEC CORP., 10747 Chandler Blvd., No. Hollywood, 
Cal., 91601, Tel: 213-984-1100; Sis. Mgr: M.R 
Solomon 

SOMERSET RADIATION LAB., Box 814, Arlington, Va.; 
22216, Tel: 703-525-4255; Sis. 'Mgr: K. Schomaker 

See 'J)age 3073 To Get Your Copy'of the Radio-Electronic Master eem/1971 



MANUFACTURERS 8. SALES OFFICES DIRECTORY 

SON EX, INC., 2337 Philmont Ave., Bethayres, Pa., 
19006, Tel: 215-947-6100, TWX: 51()"665-5485; Mktg. 
Mgr: E.B. Campbell ................................................ Pg. 955 
Ala Huntsville, Currie Aerospace Assocs., Box 1424 

205-536-5650 
Ariz Phoenix, PLS Assocs., 901 W. McDowell Rd. 

602-258-0067 
Colo Englewood, PLS Assocs., 8080 E. Union Ave. 

303-771-0140 
Fla Orlando, Currie Aerospace Assocs., Box 13229 

305-855-0843 
Md Silver Spring, Sel-Tronics, 721 Ellsworth Dr. 

301-589-3391 
MassWeliesley, Reptron, Box 275 710-326-1413 
Minn Hopkins, Beta Engrg: Co., 128 Jackson Ave .. N. 

. 612-938-2551 
NM Albuquerque, PLS Assocs., 4300 H. Silver Ave., 

S.E. 505-255-2330 
NY Melville, Astrorep, Inc., 1175 Walt Whitman Rd. 

516-423-2266 
NC Winston-Salem, Currie Aerospace, Box 13029 

Salem Sta. 919-725-1927 
Tex Dallas, True Technology, 12016 Fieldwood La. 

214-AD,9-77 41 
Utah Salt Lake City, PLS Assocs., 5219 Major SI. 

801-262-2866 
SONOBOND CORP., Sub. Aeroprojects, Inc., 310 E. 

Rosedale Ave., West Chester, Pa., 19380, Tel: 
215-696-4710; Sis. Mgr: D.O. Kirkpatrick 

SONOTONE CORP., Oper. Unit Gould, Inc., Elmsford, 
N.Y., 10523, Tel: 914-592-9600, TWX: 914-592·8361; 
Sis. Mgr: M. Berke 

SORENSON LIGHTED CONTROLS, 530 Oakwood Ave., 
W. Hartford, Conn., 06110, Tel: 203-236-3267, TWX: 
710-425-0034; SIs. Mgr: F.C. Kundahl .............. Pg. 1493 
Cal Van Nuys, Pacific Switch, 14048 Burbank 

213-873-4802 
Conn W. Hartford, Atlantic Switch, 520"Oakwood Ave. 

203-523-5259 
Ga Doraville, Switch Controls, 5299 Buford 

404-451-3258 
III Wheaton, Conectrix, 201 N. Gables 312-653-1460 
Tex Dallas, Texaswitch, 2942 Congressman 

214-357-1768 

~O~HI~ ~L~(i:. ~O.: 1 ... 18-18 Nak~m"!!t'me: Ota .. K!!1 

Tokyo, Japan ........................................................ Pg. 2442 
SOSTMAN H. E., & CO., 347 E. Lincoln Ave .• Cranford, 

N.J., 07016, Tel: 201-272-5750; Sis. Mgr: R.W. Coxson 
SOUTH SHORE METAL PRODS .• INC., 88·90 Allen Blvd., 

Farmingdale, N.Y., 11735, Tel: 516-249-3322; Sis. Mgr: 
A.G. Bauer 
--- Advertisement .---

S.S. offers a stock size line of' deep 
drawn cans trimmed to customer's 
length requirement at no extra cost. 
Will also produce special sizes and 
shapes complete with mounting brack
ets, studs, etc. - mumetal and other 
shielding type enclosures are regulai"ly 
shipped. Tape control drilling and ma
chining available for panel boards, 
plug in strips, etc. Quality control pro
gram to MIL-1-45208. 

SOUTHERN AVIONICS CO., Box 5345, Beaumont, Tex., 
77702, Tel: 713-842-1717; Sis. Mgr: J:B. Goodhue 

SOUTHERN ElCTRNS., 150 W. Cyress Ave., Burbank, 
Cal., 91502, Tel: 213-846-9302, TWX: 910-498-2207; Sis. 
Mgr: C. Hornblower ............ Pgs. 1548,1549,2444-2473 
SOUTHWEST PRODS. CO., 1705 S. Mountain Ave., 

Monrovia, Calif., 91016, Tel: 213-358-0181; Sis. Mgr: 
K.V. Hackman 

SPACE AGE MICROCIRCUITS, Box 335, Long Valley, 
N.J., 07853, Tel: 201-852-7373; Sis. Mgr: J. Williams 

SPACE DIVERSITY SYS., Box 167, Totowa, N.J., 07512, 
Tel: 201-271-1800; Sis. Mgr: G. Snedecor 

SPACE PRODS., INC., 6631 Sarnia Ave., Long Beach, 
Calif., 90805, Tel: 213-NE-6-6161; Sis. Mgr: R. Rubley 

SPARGO WIRE CO., Box 229, Rome, N.V:, 13440,'Tel: 
315-337-4300; Sis. Mgr: J.A. Spargo III 

SPARKS COMMUNICATIONS, INC., 114 FI. Brown, 
Brownsville, Tex., 78520, Tel: 512-546-2821; Sis. Mgr: 
E.W. Sparks 

SPARTA MFG. CO., Dover, Ohio, 44622, Tel: 
216-878-5521; Sis. Mgr: H.F. Burkholder 

SPARTON CORP., Elctrns. Div., 2400 E. Ganson SI., 
Jackson, Mich., 49202 

SPARTON SOUTHWEST, INC., 9621 Coors Rd., N.W., 
Albuquerque, N.M., 87103, Tel: 505-898-1150, TWX: 
505-243-8368; Contract Adm: R. Majeski 

SPATRON INC, 715 South Raymond Ave, Alhambra, Calif., 
91803, Tel: 213-283-8831; Pres: J.R. Sing.leton 

SPAULDING FIBRE CO., INC., Sub. Monogram Inds., Inc., 
310 Wheeler 51., Tonawanda, N.V., 14150, Tel: 
716-692-2000, TWX: 716-530-1535; V.P. Mktg: E.C. 
Leitz 

SPEC PLASTICS, 10717 Chandler Blvd., No. Hollywood, 
Cal., 91601, Tel: 213-980-2601; Sis. Mgr: T.W. Reid 

--- Advertisement ---

SPEC PLASTICS manufactures in 
thermoset and thermoplastic materials 
a wide variety of components and 
hardware for the electronics industry. 
Transistor Insulators and Lead 
Spreaders, P.C. Card Guides, Bobbins, 
Encapsulation Shells. Custom molded 
parts can be delivered fast and cheap 

. with our universal tooling concepts. 

SPECIAL MICROWAVE DEVICES OPER., Raytheon Co., 
130 Second Ave., Waltham, Mass., 02154, Tel: 
617-899-8080, TWX: 710-324-6568; Mktg. Mgr: W.C. 
Jones 

SPECIALTY' CONNECTOR, 3560 Madison Ave., Indpls., 
Ind., 46227, Tel: 317-787-6368; Sis. Mgr: J.M. Sayre 

SPECIFIC PRODUCTS, 1237 S. Shamrock Ave., 
Monrovia, Cal., 91016, Tel: 213-359-6636; Sis. Mgr: J. 
Van Gross ................................................................ Pg.325 
Cal Downey, Wieler, 10842 S. Paramount 

213-TO-I-9223 
Cal Sunnyvale, Wieler, 405 S. Sunnyvale 

408-736-6098 
Mass Lexington, W. Hague, 10 Muzzey 51. 

617-862-5700 
NJ Ridgewood, Data-Rep., 1250 E. Ridgewood 

201-445-5389 
NY Huntington Sta., Data-Rep., Box 164 

516-423-7677 
Pa Norristown, Data-Rep., Box 349 215-279-8210 
Tex Dallas, Vidal Elcl., 3403 High Bluff 214-241-4491 
Va Annandale, Nine Assocs., 7753 A2 Patriot 

703-256-9105 
SPECTRA-PHYSICS, INC., 1250 W. Middlefield Rd., 

Mountain View, Calif., 94040, Tel: 415-961-2550, TWX: 
910-379-6941; Sis. Mgr: G. Brill 

SPECTRA SONICS, 770 Wall Ave., Ogden, Utah, 84404, 
Tel: 801-392-7531; Sis. Mgr: A.V. Siniscal 

SPECTRA-STRIP CORP., Box 415, Garden Grove, Cal., 
iI~o~~, It=i: 7 i~iI~·;wo:i, .... .ij\: ii·iO-~~a .. ·iS i .. ; ~ha. liiiyr: 
Frank W. Hanna .......................... : ............. Pgs. 3054-3056 
Ala Huntsville, W.A. Brown Comps., 1314 Buford 

. 205-539-4411 
Ariz Scottsdale, Carter, 201 W. 1 st 51. 602-947-4355 
Cal Hayward, V. Wyman, Box 6021, Southland 

408-736-2870 
Cal San Diego, Earle, 4433 Convoy 714-278-5441 
Cal Tustin, RMS Assocs., 13652 Fairmont 

714-541-3295 
Colo Denver, LW. Strong, 635 Canosa ·303-292-6900 
Conn Staffordville, Spectra-Strip, (Sub), Swanda Mfg. 

Ctr. 203-684-4237 
Conn Wethersfield, Com/Pak, 104 Apple Hill 

203-563-4784 
Fla FI. Lauderdale, W. Brown Comps., 961 N.W. 53rd 

305-566-5697 
Fla Orlando, W. Brown Camps., 222 Weber 

305-425-5505 
III Chicago, Proctor Sis., 2538 Peterson 

312-973-5300 
Ind FI. Wayne, ScottElctrns., 124· W. Wash. SI. 

219-743-1586 
Ind Indpls., Scott Elctrns., 1300,02 N. Penn.·Ave. 

317-635-8951 
. Mass Needham ·Hgts., Com/Pak, 77 Wexford SI. 

617-444-1259 
Minn Mpls., F. B. Hill Co., 7317 Cahill 612-941-5270 
NY Fayetteville, M. P. Andrews, 319 Mott. 

315-637-3144 
NY Tuckahoe, L-C-A SiS., 76 Main SI. 914-961-4700 
NC Winston-Salem, W.A. Brown Comps., 1108 Burke -

SI. 919-725-5384 
Ohio Cincinnati, Scott Elctrns., 9505 Montgomery. Rd. 

513-791-2513 
Ohio Cleveland, Scott Elctrns., 1836 Euclid ·Ave. 

216-81>1-2626 
Ohio Columbus, Scott Elctms., 79 E. State 

614-228-2313 
Pa Philadelphia, L-C-A Sis., 2109-3600 

Conshohocken Ave. 215-477-2725 
Pa Pittsburgh, Scott Elctrns., 1050 Freeport Rd. # 7 

412-471-5233 
Tex Dallas, P. Kreager, 9230 Cliffmere 214-348-3521 
Tex Houston, E. Smith Sis. Co". Box 12583 

713-649-5756 
Utah Salt Lake City, P. Bowthorpe Agency, 143 S. 4th 

E. 801-328-8173 
Va '. Annandale, L-C-A SiS., 3505 Epsilon' PI. 

703-560-9485 

SON - SPE 
WashEdmond, J. Chase Co., 406 Main 206-774-3586 

SPECTRAL DYNAMICS CORP. SAN DIEGO, Box 671, 
San Diego, Cal., 92112, Tel": 714·278-2501, TWX: 
910-335-2022; Sis. Mgr: W.M. Hawkins, Jr. 

SPECTRAN ELCTRNS., Div. Novatronics, Inc., P.O. Box 
878, Pompano Beach, Fla., 33061, Tel: 305-942-5200, 
TWX: 510-956-9878; Sis. Mgr: J.A. Cianciarulo 

SPECTROl ELCTRNS., 17070 E. Gale Ave., City of 
Industry, Cal., 91745, Tel: 213-964-6565, TWX: 
910-584-1314; Dlr. Mktg: T.A. Stenglein 

Pgs. 2924,2925 
Ala Huntsville, Bostick, 3322 S. Memorial 

205-881-3677 
Ariz Phoenix, Howe & Howe Sis., Inc., 4109 N. 18th 

SI. 602-264-7971 
Cal Burlingame, W. J. Purdy, 770 Airport 

415-347-7701 
Cal City of Industry, Spectrol, 17070 E. Gale 

213-964-6565 
Colo Denver, Lindberg, 5498 E. Evans 303-758-9033 
Conn No. Haven, Kitchen & Kutchin, Inc., 22 Broadway 

203-239-0212 
DC Washington, Rep-Tron, 8525 Colesville 

301-588-1595 
Fla Clearwater, Dyne-A-Mark Corp., 1665 Magnolia 

Dr. 813-446-3229 
Fla Fern Pk., Dyne-A-Mark Corp., 525 E. State Rd. 

436, Box 128 305-831-5100 
Fla Pompano Bch., Dyne'A-Mark Corp., 1010 E. 

Atlantic Blvd. 305-942-5870 
III Chicago, Gassner & Clark Co., 6644 N. Western 

Ave. 312-764-6121 
Iowa Cedar Rapids, J. Vrbik, 3-5Oth SI. 319-377-8244 
Md Silver Spring, Rep-Tron, 8525 Colesville 

301-588-1595 
MassLexington, Kitchen & Kutchin, Inc., 17 Waltham SI. 

617-862-8230 
Mich Southfield, R. C. Nordstrom & Co., 29431 

Southfield Rd. 313-444-4417 
Minn Minneapolis, F.B. Hill Co., 7317 Cahill Rd. 

612-941-5270 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

816-444-9494 
Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 

314-962-0111 
NJ Haddonfield, Sunday-O'Brien, 15 Potter 

609-429-4013 
NY Oceanside, Bittan Assocs., 400 Merrifield 

516-678-6222 
NV Syracuse, LA. Hotze Co., 112 DeWitt 

315-479-6641 
NC Raleigh, Mount & Co., 4120 CamelolDr. 

919-787-8731 
Ohio Cincinnati, Luebbe Sis., 2649 Erie Ave. 

513-871-4211 
Ohio Cleveland, Luebbe Sis., 21330 Ctr. Ridge 

216-734-4242 
Ohio Dayton, Luebbe Sis. Co., 3490 S. Dixie 

513-294-0426 
Okla Oklahoma City, Ammon & Champion, 7012 

Commanche 405-721-6417 
Pa Pittsburgh, R.F. Clark, 10517 Lindberg 

412-242-9500 
Tex Dallas, Ammon & Champion Co., 733 Blanton 

Tower 214-357-8441 
Tex Houston, Ammon & Champion Co., 601 Westbury 

Sq, 713-729-1233 
WashBelievue, N. R. Schultz Co., 855 l06th 51. 

206-454-5224 
For: Can., Montreal, quebec, Aeromotive Engrg. 

Prods:, Ltd., 147 Hymus Blvd. 514-695-6413 
For: Can., Toronto, Onl., Aeromotive Engrg. Prods., 

Ltd., 1912A Avenue Rd. 416-783-4288 
For: Can., Vancouver, B.C., N. R. Schultz Co., 855 

106th 51. 206-454-5224 
SPECTRUM CONTROL, INC., 152 E. Main SI., Fairview, 

. Pa., 16415, Tel: 814-474-5593; Sis. Mgr: J:R. Lane 
SPECTRUM DYNAMICS, INC., 2300 E: Oakland Pk. Blvd., 

FI. Lauderdale, Fla., 33306, Tel: 305-566-2547; Sis. 
Mgr: D.L. Sheesley 

SPECTRUM INSTRS., INC., 35 Grand SI., New Rochelle, 
N.V., 10801,'Tel: 914-632-4655; Sis. Mgr: J. Ericksen 

SPECTRUM TECHNOLOGY, Bldg. 240, Box 948, Goleta, 
Cal., 93017, Tat 805-964-n91, TWX: 910-334-1176; Sis. 
Mgr: R. Land .......................................................... Pg. 1429 
Cal Mountain View, Daniels-Padgett, 2620 Bayshore 

Frontage . 415-969-1700. 
Colo Denver, D. Padgett, 2785 N. Speer 303-433-7181 
Conn Milford, Todino Engrg., 132 N. Haven 

203-874-6643 
Fla Orlando, Buchanan & Abrams, Box 6026 

305-423-8995 
Iowa Cedar Rapids, Tech. Assocs., 110 31 st 

319-365-9162 
Md Beltsville, Snow Co., 10442 Baltimore 

301-345-2211 
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SPE - STA 
MassNeedham Hgts., Todino Engrg. Sis. Co., 50 . 

Keamey Rd. 617·444·7925 
Mich Southfield, Luebbe'Sls., 20905 'Greenfield 

, 313·357·0355 
Minn Mpls, Tech. Assoc., '4915 W: 35th St. 

612·929·6721 
NY Hicksville, Salsbury, 331' W. John St. 

516·938·1080 
Ohio Cincin'nati" Luebbe 'Sis., '2649 Erie Ave. 

, , , 513·871~4211 
Tex Dallas, Texas Avionics, 4515' Prentice 

214·368·3566 
WashMercer Is., Northwesf MfrS. Agts., Box 476' ' 

206-284·7002 
EXP: N.Y., NY, A. Johnson, 110 E 59thSt: 

212·758·3200 

SPELLMAN HIGH VOLTAGE ELCTRNS. CORP., 1930 
Adee Ave., Bronx, N.Y., 10469, Tel: 212-671-11300; SIs. 
Mgr: S.M. Skelst ............................................ Pgs. 873-877 
Cal Mountain View"Repex, 2015 Latham St 

415·969·9200 
Cal Pasadena, A-F Sis. Engrg., 1000 E Walnut 

213·681·5631 
Cal San Diego, A·F Sis. Engrg., 12032 Caminito 

Cadena ' 714-277·2784 
Colo Denver, Cleveland Entprs., 2120 S. Hally 

303·758·2409 
III Chicago, Midwest Elctrn. Sis., 5707 W. Division 

St. 312-626-11030 
Ind IndianapOlis, Midwest Elctrn. Sis., 4000 Meadows 

Dr. 
NM Albuquerque, Cleveland Enterprises, Inc., Box 

11314 505-298·7671 
Wisc Waukesha, Midwest Elctrn. Sis., 1317 Garfield 

SPENCER-KENNEDY LABS., INC., 2 Lowell Ave., 
Winchester, Mass., 01890, Tel: 617·729·5800; Sis. 
Mgr: B.W. Hughes, Jr. 

SPEREX CORP., 2239 Pontius Ave., Los Angeles, Calit, 
90064, Tel: 213·478·1541; Sis. Mgr: D.A. Borre' 

SPERRY ELCTRN. TUBE, Sperry Rand, Gainesville, Fla., 
32601, T~I: 904·372·0411; Sis. Mgr: R.A. Wood 

SPERRY MARINE SYS., Sperry Rand, Rte. 29 ·N. & 
Hydraulic Rd., Charlottesville, Va., 22901, Tel: 
703-973·3371, TWX: 510·587·5463; Sis .. Mgr: L.W. 
Gibson 

SPERRY MICROWAVE ELCTRNS.; Sperry Rand, Box 
4648, Clearwater, Fla., 33518, Tel: 813·855-4471, 
TWX: 813·855·4505; Sis. Mgt: F.J.'Laveile 

SPIRAS SYS., INC., 332 Second Ave., Waltham, Mass., 
02154, Tel: 61.7·891·7300, TWX: 710·324-6699; Pres. 
J.T. Regan 

, SPIVEY, JAMES, S., INC., Box 6298, Washington, D.C., 
20015, Tel: 202-363·1580; Sis. Mgr: J.S. Spivey 

SPRAGUE ELEC. CO., 481 Marshall St., No.' Adams, 
Mass., 01247, Tel: 413-664-~11, TWX: 7111-369-1360; 
V.P. Sis: Carroll G. Killen .................................... Pg. 2474 
Ala Huntsville, Sprague Elee. Co. ,(Oper.) WX ,4000 
Ariz Tempe, Sprague Elee., 1047 W. Univ. 

602-279·5435 
Gal Burlingame, W. J. Purdy, 770 Airport Blvd. . 

415·347-7701 
Cal Los Angeles, Sprague Elee. Co., 12870 Panama 

SI. . 213·870-0161 
Cal San Diego, KCE Corp, 8855 Balboa Ave. . 

714-278·7640 
Colo Denver, Sprague Elee., 1780 S. Bellaire ' 
. 303·756·3611 

Colo Littleton, W. J. Purdy, 1449 W. Littleton 
" " ,I, 303-794-4283 

Gonn Trumbull, Sprague Elee. C6., ,935 White Plains Rd. 
" 203-2,61-25,51 

DC Wash, Sprague Elee., 3900 Wis,e. " 202·244-6006 
Fla Orlando, Sprague Elee. Co., Box 530 

305-831~636 
III Schiller Pk.,. Sprague Elee. Co., 9950 W, 

.Lawrenee Ave. ' 312-678-2262 
Ind Indpls, Sprague Elee., 2421 Willowbrook' , 

,', . , ' , ",317·253-4247 
MdBaltimore, Sprague ElectriC, 3900 Wisconsin Ave., 

N.W. ' 202-244-6006 
Mass Newton, Sprague Elee. Co., 343 Washington St. 

.. 617-969·2520 
Mass No; AdamS, Sprague Elac. 'Co., 481. Marshall St. 

413-664-4411 
Mich Jackson, ,Sprague Elee. Co., 515 SOo West Ave. 

517-787-3934 
Minn Minneapolis; HMR, Inc., 9 E. 22nd SI. 

612-335-7734 
Mo St. Ann, Sprague Elec. Co.:500 Northwest Plaza 

, 314-291-2500 
NJ Cherry Hill" Sprague Elec. Co., 1050 N. Kings 

Hwy. 609-667-4444 
NJ Cherry Hill, Trinkle Sis, Ino, 500 N Kings Hwy 

. ' 609·667·3500 
NJ Wayne, Sprague Elec. Co.,,'479 Rte. 23 

201-696-8200 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NM Albuquerque; C.T. Carlberg & Assocs., 'Box 3177" 
Sta. 0 -505·265·1579 

NY Eastchester;W. Rutt, Inc., 475 White Plains Rd. 
914-698-8600 

NY' Melville, Sprague Elec: G6., 60 Broad Hollow Rd. 
, 516·549-4141 

NY Syracuse, SpragueElec. Co" 2002 Teall Ave. 
, 315.437-7311 

NC Winston~Salem, Elctrn. Mktg. Assocs., 928 Burke 
:St ',. 919·722-5151 

Ohio Chagrin Falls, Sprague.Elec. Co., 24 N. Main St. 
, . 216-247-6488 

Ohio Dayton, Sprague Elec. Co., 4977 NorthcUtt PI. 
, , , 513-278-11781 

Pa Philadelphia, Sprague Elec. Co. 215-467·5252 
Tenn Winston·Salem: N,C., Elctrn. Mktg. Assocs., 928 

Burke 5t." 919·722-5151 
Tex Richardson, SpragueElec. Co:, First Bank & Trust 

Bldg: ,', ... " 214-235·1256 
WashSeattle, Sprague Elec, Co., 4601 Aurora Ave., N. 

, 206-632-776t 
SPRAYON PRODS., INC.;lnd'l. Supply Div., 26300 Fargo 

Ave., Bedford Hgts., Ohio, 44146, Tel: 216-292·7400; 
V.P: D.B, Powers' 

SPRENGNETHER, W.F .. INSTR. CO., INC., 4567 Swan St., 
St.. Louis, Mo., 631 t 0, Tel: 3,; 4·535·1682.; Sis. Mgr: K.D. 
Scott ..' 

SPRING CITY ELEC. MF'G. CO., Hall &'Main Sts., Spring 
City, Pa., 19475,. Tel: 215·948·4000; Sis. Mgr: M. 

.. Kanter 
SPRINGER AIRCRAFT RADIO CO., RR #2, B()x 98, 

Shelleyville, Ind., 46176, Tel: 317:835-7757; Sis. Mgr: 
EW. Springer 

SPRUCE PINE MICA CO INC., 108 Greenwood Rd., 
Spruce Pine, N.C., 28777, Tel: 704.765·4241; Pres: 
H.M. Wiseman 

SQUARE D. CO" Dept: SA '. 711, Milwaukee, Wisc~ 
53201, Tel: 414-432·2000; Sis, Mgr: C.E. ,Quentel 

, ,',' , Pg.1347 
SQUARE D'CO., 205 S. Northwest Hwy., Park Ridge,lII., 

60068, Tel: 312·774.9200; Pres: M.P. Kartalia 

SRC DIV., Moxon, ·Inc., 2222 Michelson Dr.; Newport 
Bch., Cal., 92664, Tel: 714-833·2000; TWX: 910-596-1362; 
Sis. Mgr: J.E: Heyer •••••••. Pgs. 560,561,871,1992·1994 
Ala, Huntsville, Mekco, Holiday Off. Clr. #90 

" . ' 205·881-3721 
Ariz Phoenix, Moxon Elctrns., 15 N. 40th PI. 
, . "602-273·7363 

Cal L. A., Moxon Elctrns., 2:il1 Pontius 213·272-9311 
Cal San Diego,Moxon, 2054 'Gar~et 714-274-6525 
Cal Sunnyvale, Moxon, 1259 Birchwood 408·734·4352 
Colo Denver, BFA Corp., 1309 S. Inca 303·744-3301 
Fla Orlando, Mekco, 3165 McCrory Rd. 305·841-2215 
tit Rosemont, Cozzens & Cudahy, 9501' Vol. Devon 

312·825-1144 
Ind Indianapolis, Cozzens&Cudahy,.21 Beachway 

317.244·2456 
Md Rockville: Farreli, 230 N. Wash. 301·424·9460 
MassBelmont; Vector SiS., 774 Pleasant 617·48\1·1400 
.Mich Southfield, S. Sterling, 21251 Civic Ctr. 

313-355-3030 
Minn Mpls." Cozzens & Cudahy, 7450 France S. 

612·920·1022 
Mo Edmundson, Cozzens & Cudahy, 10534 Natural 

Bridge '314-423-1234 
NJ . Freehold, Moxon Elctrns., Box 649 201-446-4820 
NM Las Cruces;' BFA ,Corp.,"lst Natt: Bank' 

505·523·0601 
NY DeWitt, db Assocs.,3307 Erie Blvd,' 315-446·0220 

'NC BOrlington, Mekco, 1349 S. Church 919-226-7177 
. Ohio MEKlirta;Cozzens & Cudahy, 735 S. Court ,', 

216-725·5660 
Tex Euless; Data·Aids, Box 429 817-266-3505 
Tex Houston, Oata·Aids, Box 1602 713-473·0155 
WashSeattle; A. Drake; 6133 Maynard 206·763-2755 

SSCO STANDARDS LAB., INC., 12800 Northend Ave., 
Detroit, Mich., 48237, Tel: 313-398-2100; Mgr< D.P. 

, 'Pyko 
SSR·INSTRS. CO., 1001 Colorado Ave., Santa' Monica, 

Cal., 90404, Tel: 213-451-8701; Sis. Mgr: J. Campbell 
ST. MARYS CARBON CO., 1939 State Rd., st. Marys, Pa., 

15857, Tel: 814·434·2844; Sis. Mgr: EW. Smith 
·STA·WARM ELEG. CO.; 116 N. Chestnut St., Ravenna, 

. Ohio, 44266, Tel: 216-296-6461; Sis. Mgr: E. Littrell 
STACKPOLE CARBON GO., CARBON DIV., Stackpole 

St., SI. Marys,Pa., 15857, Tel: 814'834-1521, TWX: 
510·693-4511; Sls,'Mgr: G:Pauline -

STACKPOLE CARBON CO., Elclrn. Camps. Ferrites, SI. 
Marys, Pa., 15857, Tel: 814·834-1521, TWX: 
5.10·693-4511; Sis. Mgr: D.Almquist 

STACKPOLE CARBON CO., Elctrn. Camps.· Resistors, 
Kane, Pa., 16735, Tel: 814-837·7000, TWX: 510-695-8404; 
Sts. Mgr: J.J. Sennel1_ ••• _ .......................... ; ........ Pg. 2Sn 
: Ariz' Phoenix, Dorton Entprs., Box 16127 602-263·0414 

Cal Los Arigeles, Black & Strong, 1728 S. Lacienega 
Blvd. 213-870-9191 

Cal ' San Carlos, Melchior Assocs., 820B Cherry SI. 
415·591·7383 

Cal San Diego, Black & Strong, S., 7961 Engineer Rd. 
714-279-6363 

Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 
303·798-8439 

Conn W. Hartford, S. C. Hooker, Box 369 203·233-8000 
Fla Orlando, Gra-Mar, Box,20493 305-841·2330 
Ga , Atlanta, J.A. Creighton, Lakeridge Cir. SW. 

404-344-6185 
lit Chicago, A.A. Woods & Assocs:, 5511 W. 

Montrose Ave. 312-283·7400 
Ind Bloomington, A.E. Riggs, Box 846 812-339·6166 
La . Baton Rouge, R.F. Gallagher, 1388 Sierra Vista 

Dr. ,504·924-4995 
Md Kensington, Brown·Frederick & Assocs., 3519 

Raymoor Rd.. , 301·949-1707 
MassWinchester, S:C. Hooker, Box 352 617'729-5482 
Mich Birmingham, J.E. Vollmer Jr., 31516 Robinhood 

Dr. 313-644-3571-
Mich Roseville, D. J.Mohr, 17040 Eleven Mile Rd. 

313-777-8839 
Minn Minneapolis, HMR Inc., 9 E. 22nd SI. 

. 612·335·7734 
Mo Grandview, L.R. Harry & Assocs., Box 288 

816-763·3634 
Mo St. Louis, L.A. Harry & Assocs., Box 12608 

314-872·3183 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

Ave. 201-947-6767 
NY Buffalo, A.W. Mitscher, 496 Ellicott Sq. Bldg. 

716-854·2517 
NY Fayetteville, A.W. Mitscher, 310 Churchill 

315-637-9575 
NY Pittsford, R.W. Mitscher, 22 Latchmere Ct. 

716·381·9115 
NC' Raleigh, R.W. Mitscher, Box 10541 919·828-11575 
Pa ·Oreland, Brown·Frederick & Assocs., Box 300 

215·887-1325 
Pa Pittsburgh, H.S. Swoyer, 3640 Ridgewood Dr. 

, 415-823·1611 
Tenn Nashville, RW. Mitscher, 2508 Stones River Ct. 

. 615·883-2220 . 
Tex Dallas, M.N. Herbst, 7733 Indian Springs Rd. 

214·239-2497 
Va Virginia Sch., RW. Mitscher, 3100 Basin CI. 

703-464·0500 
WashBelievue, Vantage, 300 120th Ave., N.E. 

206·455-3460 
For: Can., Toronto, Onl., Canadian Stackpole, 550 

Evans Ave. 416·255-2373 
EXP: N.Y., New York, Ad Auriema, 120 Liberty SI. 

212-349·8220 
STACKPOLE CARBON CO., Magnet Div., Kane, Pa, 

16735, Tel: 814-837-7000, TWX: 510·695·8360; Sis 
Mgr: V.D .. Benigni 

STACKPOLE COMPS. CO., Box 14466, Raleigh, N.C., 
27610, Tel: 919-828-6201, TWX: 510-928-11520; Sis. Mgr: 
C.F. Robison ............. _ .... _ .. _ .............. _ ...... _ ......... Pg. 1953 
, Ariz Phoenix, Dorton Enterprises, Box 16127 

602·263-11414 
Cal Los Angeles, Black & Strong, Inc., 1728 S. 

LaCienega Blvd. 213-870·9191 
Cal San Carlos, Melchior, 820B Cherry 415-591·7383 
Cal San Diego, Black & Strong, Inc., 7961 Engineer 

Rd. 714·279-6363 
Colo Littleton, Simpson, 2552 Ridge 303·798-8439 
ConnW. Hartford, S.C. Hooker, Box 369 203-233-8000 
Fla Orlando, Gra·Mar, Box 20493 305·841 :2330 
Ga Atlanta, J.A. Creighton, Lakeridge Cir., S.W . 

404-344·6185 
III Chicago, A.A. Woods, 5511 W.Montrose 

312-283·7400 
Ind Bloomington, A. E. Riggs, Box 846 812·339-6166 
La Baton Rouge, A.F. Gallagher, 1388 Sierra Vista 

Dr. 504-924-4955 
Md Kensington, Brown·Frederick & Assoc., 3519 

Raymoor Rd. 301·949·1707 
MassWinchester, S.C. Hooker, Inc., Box 352 
. ' " 617-729-5482 
Mich Birmingham, J. E Vollmer, Jr., 31516 Robinhood 
. Dr.. , ' . 313-844·3571 
Mich Roseville, D.J .. Mohr, 17040 Eleven Mile Rd. 

313-777·8839 
Minn Minneapolis, HMR, Inc., 9 E. 22nd SI. . 

612-335·7734 
Mo Grandview; L. A. Harry, Box 288 816-763·3634 
Mo SI. Louis, L.A. Harry & Assocs., Box 12608 

. . 314-872-3183 
NJ Englewood Cliffs, Sprung/Nussbaum, Inc., 120 

Sylvan Ave. 2QI-947-6767 
NY Buffalo, R. W. Mitsciie, Co., 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Fayetteville, RW. Mitscher, 310 Churchill La. 

, 315-637·9575 
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NY Pittsford, R.w. Mitscher, 22 Latchmere CI. 
716-381-9115 

NC Raleigh, R.w. Mitscher, Box 10541 919-828-0575 
Pa Oreland, Brown-Frederick & Assocs., Inc., Box . 

300 215-887·1325 
Pa Pittsburgh, H. S. Swoyer, 3640 Ridgewood Dr. 

412-823-1611 
Tenn Nashville, R.w. Mitscher, 2508 Stones River Ct. 

615-883-2220 
Tex Dallas, M. N. Herbst, 7733 Indian Springs 

214-239-2497 
Va Virginia Beach, R.W. Mitscher, 3100 Basin CI. 

703-464-0500 
WashBelievue, Vantage Corp., 300 120th Ave., N.E. 

206-455-3460 
EXP: N.Y., N.Y., Ad Auriema, 120 Liberty 51. 

212-349-8220 
For: Can., Toronto, Onl., Canadian Stackpole Ltd., 550 

Evans Ave. 416-255-2373 

STACO, INC., 2240 E. 3rd St., Dayton, Ohio, 45403, Tel: 
513-253-1191, TWX: 810-459-1798; Sis. Mgr: W.O. James 

Pg.2983 
Cal Diablo, Thomas Assocs., Box 684 415-837-8411 
Cal Los Angeles, E. Strassner, 3121 Los Feliz 

213-666-1511 
Colo Broomfield, Arrowhead, 7943 W. 98th 

. 303-222-6462 
Conn Hamden, Impact SiS., 60 Connolly 203-248-9368 
Fla Winter Pk., Hawkins-Hutto, 501 Park 

305-647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple 404-261-6060 
III Skokie, Saffro & Assocs., 3736 Dempster 

312-JU-8-0905 
Ind Angola, Southern SiS., 105 Lakeshore 

219-665-3961 
Ind Indpls, Southern Sis., 1111 E.54th 317-253-3359 
Kans Leawood, Poly-Onics, Inc., 4434 W. 90th 

913-648-4173 
Ky Louisville, Southern, 212 Republic Bldg. 

502-583-6902 
Md Landover Hills, Eastern Comps., Inc., 6200 

Annapolis Rd. 301-322-1412 
MassWaltham, Impact SiS., 223 Crescent 

617-893-2850 
Mich Dearborn, Villani-Pitcher, lilc., 20233 Ann Arbor 

Trail 313-271-4600 
Minn Mpls, C. Gibb Co., 1311 W. 25th 51. 

612-FR-7-1200 
Mo Hazelwood, Poly-Onics, Inc., 47 Village Sq. Shop. 

Ctr. 314-837-0597 
NM Albuquerque, Arrowhead Sis., Box 243 

505-855-4562 
NY Buffalo, R.F. Lamb Co., 1865 Kenmore 

716-874-4900 
NY Kingston, R.F. Lamb Co., 259 Fair 51. 

914-338-8833 
NY Rochester, R.F. Lamb Co., 63 Norcrest 

716-544-5580 
NY Syracuse, R.F. Lamb Co., E. Molloy Rd. 

315-454-2469 
NY Valley Stream, Levison Sis. Co., 5 Sunrise Plaza 

516-LO-I-9696 
NC Raleigh, Millar Elctrns., N. Hills Off. Mall 

919-787-9564 
Ohio Cleveland, Marlow, 4486 Mayfield 216-381-4500 
Pa Phila, Eastern Comps., 1349 Cheltenham 

215-WA-7-6362 
Tex Bellaire, Brice Co., 5000 Terminal 51. 

713-666-1788 
Utah Salt Lake Cy, Arrowhead SiS., 1966 W. 6255, S. 

801-298-2751 
STACOR CORP., 285 Emmet St., Newark, N.J., 07114 
STACOSWITCH,INC., 1139 Baker St., Costa Mesa, Cal., 

92626, Tel: 714·549-3041, TWX: 910-595-1507; Sis: 
Mgr: G. Kuehn 

STAFFALL, INC., 7 Woodland 51., Providence, R.I., 02908, 
Tel: 401-351-8282; Pres: A.A Crivellone 

--- Advertisement ---

Staffan, Inc. are designers, engineers 
and manufacturers of presision 
molded insulated standoffs, feed
thrus, coil forms, mUlti-pin headers, 
encapsulation cases; PCB connectors 
and .. Arc-Trap" surge arrestors, Tip
Jacks to military specification MIL-
39024. IC Sockets, NAFI Headers and 
NAFI Standard Hardware. available 
Custom Molding and Toolmaking 
facilities. 

STAHLIN BROS., INC., 500 Maple 51., Belding, Mich., 
48809, Tel: 616-794-0700 

STAINLESS, INC., 3rd 51., N. Wales, Pa., 19454, Tel: 
215-699-4871; Sis. Mgr: H.J. Guzewicz 

STAKE FASTENER CO., 9835 Dupree 51., s. EI Monte, 
Calil., 91733, Tel: 213-442-4700; Pres: J.N. Dupree 

STANCIL-HOFFMAN ·CORP., 921 N. Highland Ave., 
Hollywood, Calif., 90038, Tel: 213-464-7461; Dir. Mktg: 
W.V. Stancil 

STANCOR, Essex Int'l.,lnc., 3501 W. Addison 51., Chicago, 
III., 60618, Tel: 312-463-7400, TWX: 910-221-5466; 
Sis. Mgr: R.J. Reigel 

STANDARD CABINET CO., INC., 392 Minnisink Rd., 
Totowa, N.J., 07512, Tel: 201-256-2200; Sis. Mgr: A.D. 
Beugless 

STANDARD CONDENSER CORP., 1065 W. Addison St., 
Chicago, III., 60613, Tel: 312-327·5440; SIs. Mgr: R.T. 
McLean .................................................................... Pg. 2475 
Cal Campbell, Deere Elctrn., Box 95 408-377-6441 
Cal Costa Mesa, J. Cutts, 2803 Europa 714-557-3040 
Fla Eau Gallie, J.J. Smith, 17 Babcock 305-254-4206 
III Chicago. Rinaldi, 6319 N. Central 312-763'4848 
100 Indianapolis, R.H. Newson, 6320 Woburn 

317-849-4442 
Mich Farmington, Davis-Martensen, 22725 Orchard 

Lake 313-474-8300 
Minn Mpls., Scott Elctrn., 5209 W. 60th 612-929-2985 
NJ Pitman, Colrud Co., 601 Ardmore 609-589-5866 
NY Port Washington, p.o. Aaron, Box 511 

516-767-2600 
NY Syracuse, J.V. Costello, 2Q30 Erie Blvd. 

315-472-0322 
Ohio Cleveland, Weschler Elec., 4250 W. 130th 

216-251-4609 . 
Tex Richardson, P.J. Scanlon, 724 C S. Sherman 

214-231-4661 
STANDARD CONTROLS, 2401 S. Bayview 51., Seattle, 

Wash., 98144, Tel: 206-723-1705; V.P. Mktg: R. Waude 
STANDARD CRYSTAL CORP., 1111 S. Fremont Ave., 

Alhambra, Cal., 91803, Tel: 213-284-4176; Sis. Mgr: 
J.B. Fisher 

STANDARD ELEC. MFG. CO., Haddon Ave., W. Berlin, 
N.J., 08091, Tel: 609-767-0207; Prlls: H.A. Cohen 

STANDARD ELEC. TIME CORP., 89 Logan St., Springfield, 
Mass., 01101, Tel: 413-732-1141; Sis. Mgr: T.H. Drury 

STANDARD ELCTRNS. CORP., Box 677, Freehold, N.J., 
07728, Tel: 201-446-7611; Sis. Mgr: W.H. Zillger 

STANDARD GLOVE CO. OF N.J., 27 Havnes Ave., 
Newark, N.J., 07114, Tel: 201-248-3344; Sis. Mgr: C. 
De Jonqe 

STANDARD GRIGSBY CO., 920 Rathbone Ave., Dept. J, 
Aurora, ilL, 60507, Tel: 312-897·8417, TWX: 
910-232-3138; Sis. Mgr: J.A. Udisches 

Pgs. 1954,1955 
Ariz Scottsdale, OEM Spec., 6625 E. MacDonald 

602-946-4617 
Cal Inglewood, V & L Assocs., 3412 W. Century 

213-671-1688 
Cal San Lorenzo, W. Pinks, Box 36 415-357-424P 
Colo Denver, Waugaman, 4643 Wadsworth 

303-423-1 020 
Conn New Haven, Gerber SiS., Box 2917 203-777-6279 
Fla Orlando, Irby-Connolly, Inc., Box 6034B 

. 305-423-8270 
Ind Angola, Southern Sis., 105 Lakeshore 

219-665-3961 
Ind Bloomington, Temco, 118 S. Rogers 51. ' 

812-332-3377 
Ind Indianapolis, Southern Sis., 1111 E. 54th . 

317-253-3359 
Iowa Cedar Rapids, Elcirn. SiS., 1310 Hertz 
, 319-364-4342 
Md Bethesda, Mount & Co., 4853 Cordell 

. 301-652-5612 
MassE. Longmeadow, Gerber SiS., Box 447 

413-525-3059 
MassWaltham, Gerber SiS., 176 Second 617-891-8040 
Mich Farmington, Carter, McCorrnic & Peirce, 23995 

Freeway Pk. 313-477-7700 
Minn 51. Paul, R. Ragon, 1136 W. Larpenteur 

612·488-0201 
Miss Meridian, Herron Assocs., Box 3008 

601-482-1878 
NJ Mountain Lakes, Comps. Elcl., 60 Midvale 

201-334-2921 
NY Buffalo, McDonough & Assoc., 4541 Main 

716·839-2044 
NY DeWitt, Bowser & Sapecky, 4317 E. Genesee 

315-446-5920 
NC Raleigh, Mount & Co., Box 17365 919-787-8731 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Lorain 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, 5423 

Webster 513-278-5873 
Pa Ambler, D. Quinlan Sis. Co., 242 E. Butler 

215-646-7250 
Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 

Ctr. 412-824-3760 
Tex Dallas, Stevens SiS., Box 34493 214-350-2476 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 

414-264-1080 

STA - STA 
STANDARD LOGIC, 1630 S. Lyon 51., Santa Ana, Cal., 

92705, Tel: 714-835-5466, TWX: 910-595-1707; Sis. 
Mgr: B. Billington 

STANDARD MEMORIES, INC., 15130 Ventura Blvd., 
Sherman Oaks, Cal., 91403, Tel: 213-788-3010, TWX: 
910-495-1738; Dir. Sis. & Mktg. J.A. DeVine 

STANDARD PNEUMATIC MOTOR CO., Box 745, 
WhlHier, Calli., 90608, Tel: 213-945-1211, TWX: 
213-685-6433; Sis. Mgr: A.V. Sampsel ............ Pg.2943 
Cal Whittier, S.P. Mktg. Co., 12468 E. Lambert Rd. 

213-945-1391 
Colo Denver, Pneumatics Ultd., 1010 Yuma 51. 

. 303-222-4858 
III Glen Ellyn, H.F. Wilson Engrg., 21 W. 173 Hill 

Ave. 312-469-8473 
RI E. Providence, Market Dev., 1365 Wampanoag 

Trail 401-433-4404 
STANDARD RELAY CORP., 40 Dale St, W. Babylon, N.Y., 

11704, Tel: 516-694-4436; Sis. Mgr: H. Berger 
STANDARD SCREW CO., Stanscrew Fasteners, 2701 

Washington Blvd., Bellwood,. III., 60104, Tel: 
312-L1-4-3500, TWX: 910-234-2076; Sis. Mgr: T.R. 
Veech 

STANDARD-THOMSON CORP., Aircraft Div., 152 Grove 
St., Waltham, Mass., 02154, Tel: 617-894-7310; Sis. 
Mgr: 5.5. Signa 

STANDARD WINDING CO., Div. Ovitron Corp., 44-62 
Johnes 51., Newsburgh, N.Y., 12550, Tel: 
914-561-1541; Sis. Mgr: K. Drake 

STANDARD WIRE & CABLE, 3440 Overland Ave., Los 
Angeles, . Cal., 90034, Tel: 213-870-9231, TWX: 
910-340-6758; Sis. Mgr: M.E. Harris .................. Pg. 3057 
Ariz Phoenix, Standard Wire & Cable Co., Box 14707 

602-272-0571 
Cal Los Angeles, Standard Wire & Cable Co.,' 3440 

Overland Ave. . 213-870-9231 
Cal P'alo Alto, Standard Wire & Cable Co., 644 

Emerson 51. 415-328-3082 
Fla Indian Rocks Bch., Tech. Rep:, Box 415 

, 813-595-2834 
Fla Melboume, Tech. Rep. Assocs., Box 2095 

305-723-9140 
Ga Jonesboro, Tech. Rep. Assocs., Box 955 

404-753-0111 
Md Baltimore, R. Wafer Assoc., 3809 Victoria Ave. 

301-655-1565 
Mass Attleboro, Standard Wire & Cable Co., Box 1175 

. 617-226-1500 
Mass Attleboro, TAP. Elctrn. Sls.,·2 Uberty 

617-222-6749 
Ohio Cleveland, V. O'Neill, 1090 Homeland 

216-331-4273 
Pa Pittsburgh, T. McDonough, 1601 Penn. 

412-241-6927 
WashBellevue, :>tandard Wire & Cable, 11109 N.E. 3rd 

PI. 206-454-0995, 
EXP: Cal., Los Angeles, Standard Wire & Cable Co., 

3440 Overland Ave. 213-870-9231 
STANFORD APPLIED ENGRG., 340 Martin Ave., Santa 

Clara, Cal., 95050, Tel: 408-243-9200, TWX: 
910-338-0132; Sis. Mgr: A.I. Mandel 

STANFORD INT'L., Box 266, San Carlos, Cal., 94070, Tel: 
415-592-5958; Sis. Mgr: F. Dobbs 

STANLEY IND'L. COMPS. DIV., Stanley Works, 
Forestville, Conn., 06010, Tel: 203-582-9541; Sis. Mgr: 
F.R. Downs, Jr. 

STANLEY IND'L. HARDWARE DIV., Stanley Works, New 
. Britain, Conn., 06050, Tel: 203-225-5111; Sis. Mgr: J.J. 
Grcevic 

STANLEY TOOLS, Wew Britain, Conn., 06050, Tel: 
203-225-5111; Sis. Mgr: C.L. Lohmeyer 

STAN PAT PRODS., INC., 366 Main 51., Port Washington, 
N.Y., 11050, Tel: 516-883-8400; Sis. Mgr: F. Nolan 

STANTON MAGNETICS, INC., Terminal Dr., Plainview, 
N.Y., 11803, Tel: 516-0V-l-0200; Nat'l Sis. Mgr: J.S. 
Woodstock 

STANTRON, Wyco Metal Prods., Box 9158 V.C., No. 
"Hollywood, Cal., 91609, Tel: 213-875-0800, T\IIX: 
910-499·2177; Sis. Mgr: L. Turner .................... Pg. 2325 
Ala HuntSVille, Murphy & Cota, 904 Bob Wallace Ave. 

205-536-9121 
Ariz Phoenix, Sheller-Kahn, Box 1587 602-258-7893 
Cal Oakland, F. Moulthrop, 1530 E. 12th 

415-261-7676 
Cal San Diego, J. Colbert,-2501 Via Viesla 

714-454-1500 
Colo Denver, Robbins & Assoc., 700 Poplar 51. 

303-399-6618, 
Fla Orlando, Murphy & Cota, 712 W. Vassar 51. 

305-424-2407 
Ga Atlanta, Murphy & Cota, 500 Plasamour 

404-875-2525 
Haw Honolulu, Har Kom Hawaii, Inc., 630 Pllkai 51. 

808-538-7178 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1·988 (\Col. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) 
. . 
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III Chicago, Berndt Assoc., 6200 N. Hiawatha 
312-283-0713 

Kans Shawnee Mission, M.E.Bettis, 5915 B. Woodson 
913-362-0772 

Mich Detroit, Burcaw Co., 18236 W. Mc Nichols 
313-533-7700 

NI1 Hampton, E.M. Assoc., Woodbury Bldg. 
603-926-8510 

NJ Mountain Lakes, Components for Elctrns., Box 
176 201-334-2921 

NM Albuquerque, Sheller-Kahn, 405 Ortiz 
505-265-7077 

NC Winston-Salem, Murphy & Cota, 1106 Burke St. 
919-724-0750 

NY Liverpool, Rayelco Elctrns., 80 .. 189 
315-652-5272 

Ohio Cleveland, J.,Olsen Co., 16201 Shaker 
216-752-5444 

Pa Glenside, ARA Elctrns., 501 Edge Hill 
215-887-5250 

Tex Dallas, Berry Co., 3011 Hood ·St. 214-528-0461 
WashSeattJe, J.K. Dooley, 4110 Stone Way 

206-ME-2-1618 
STAR ENTERPRISES-DIV., Box 1098, Lowell, Mass., 

01853, Tel: 617-692-4842; Sis. Mgr. M.L. Green 
STAR PORCELAIN CO., 71 Muirhead Ave., Box 1267, 

Trenton, N.J., 08638, Tel: 609-392-3154; Sis. Mgr: C.A. 
Lawton 

STAR STAINLESS SCREW CO., Box 222, Totowa, N.J., 
07512, Tel: 201-CL-6-2300; Sis. Mgr: A.R. Strike 

STARK ELCTRN. INSTRS., LTD., 180 Station St., Ajax, 
Ont., Canada, Tel: 416-942:2121; Ind'i Mktg Mgr:G.R. 
Snowdon 

STARRETT, L.S. CO., 1-165 Crescent St., Athol, Mass., 
01331, Tel: 617-249-3551, rvvX: 617-249-4040; Pres: 
D.R. Starrett 

STATE LABS, INC., 215 Park Ave., 5., New York, N.Y., 
10003, Tel: 212-0R-7-8400; Sis. Mgr: L. Farrar 

STATES CO., 19 Ney, Park Ave., Hartford, Conn., 06106, 
Tel: 203·233·6232 

STATHAM INSTRS., INC., 2230 Statham Blvd., Oxnard, 
Cal., Tel: 805-487-8511, TWX: 65923 

STAUFFER-WACKER SILICONE CORP., Sutton Rd., 
Adrian, Mich., 49221, Tel: 313-263-5711; Sis. Mgr: R. 
Flewwilling ," 

STAVER CO., INC .. 41 N. Saxon Ave., Bay Shore, NY, 
11706, Tel: 516-M0-6-8000; Sis. Mgr: J.B. Lazarus 

STEEL HEDDLE MFG. CO., 2100 W. Allegheny Ave., 
Philadelphia, Pa., 19132, Tel: 215-227-5500; Sis. Mgr: 
L.B. Spengler 

STERLING INSTR .. Div. Designatronics, Inc., 55 S. Denton 
Ave., New Hyde Pk., NY, 11040, Tel: 516-328-3300, 
TWX: 510-223-0642;. Sis. Mgr: J.J. Baron 

--- Advertisement --

Sterling Instrument is a leading manu
facturer of "off-the-shelf' precision 
electromechanical components. Pro
ducts include; gears of every type, 
electronic hardware, breadboard com
ponents, clamps, counters, couplings, 
dials, differentials, fasteners, gear
heads, knobs, limit stops, magnetic 
clutches and brakes, slip clutches, 
speed' reducers and stand-offs. Write 
for Master Catalog 80 and New Pro
ducts Catalog 81 

STERLING TRANSFORMER CORP., 510 Driggs Ave., 
Brooklyn, N.Y., 11211, Tel: 212-782-4200; Sis. ,Mgr: 
P.H. Odessey 

STERLING, Div. Reichhold Chems., Inc., Sewickley, Pa., 
15143, Tel: 412-766-7600, TWX: 710-668-3877; Pres: 
W.T. McClelland 

STETTNER-TRUSH INC., 67 Albany St., Cazenovia, N.Y., 
13035, Tel: 315-655-8141; Sis. Mgr: P.M. Kip 
--- ,Advertisement --

Ceramic disc and tubular variable 
trimmer capacitors: Ceramic H.F. 
components: Sub-miniature ceramic 
fixed capacitprs: Carbon film resistors 
- 1130, 1120, 118, 1/4 and 112 watt: 
Mylar-polycarbonate-paper-tantalum 
and electrolytic capacitors: Popular 
values in stock for immediate ship
ment. 

STEVENS-ARNOLD, INC., 7 Elkins St., So. Boston, 
Mass., 02127, Tel: 617-268-1170 ... _ .... _._ .......... Pg. 2007 

--- Advertisement 

Stevens-Arnold has Sales Engineering 
Representatives in principal cities of 
the United States and Canada. For im
mediate referral to your nearest n,pre
sentative, please call collect, 
617-268-1170, and ask for "Customer 
Service". See our advertisement on 
page 2007. 

Foreign Representatives in Aus
tralia, Benelux Countries, France, 
Germany, India, Israel, Sweden, and 
Switzerland. 

STEVENS PRODS., INC., 128 N. Park St., E. Orange, N.J., 
07019, Tel: 201-672-2140; Sis. Mgr: J. Thomson 

STEVENSON-BRO & CO., INC" 1039 W.'Venango St., 
Phila., Pa., 19140, Tel: 215-223-260Q; Sis. Mgr: F. 
Fenimore -

STEVENSON ENGRG. & MFG., 3102 S.W. 87th Ave., 
Portland, Ore., 97225, Tel: 503-292-9201; Pres: J.D. 
Stevenson 

STEWARD, D.M. MFG., Box 510, Chattanooga, Tenn., 
37401, Tel: 6Hi-624-9055; Sis. Mgr: R.N. Palmquist . 

STEWART-WARNER MICROCIRCUITS, DIV., 730 E. 
Evelyn Ave" Sunnyvale, Cal., 94086, Tel: 
408-245-9200, TWX: 910-339-9210; Sis. Mgr: J.O. 
Coffey 

STICHT, HERMAN H. CO., INC., 27 Park PI., New York, 
N.Y., 10007, Tel: 212-732-8163; Sis. Mgr: A.H. Volker 

Pg.563 
Ala Birmingham, J. Spader, 2805 Crescent 

205-879-1366 
Cal Emeryville, Pacific Coast Instr., 1310 65th 

415-654-8290 
Cal Los Angeles, C.L. Repp, 12121 Wilshire 

213-020-1715 
Fla Ft. Laud, Ward Engrg., 1718 N.E. 28 Dr. 

305-564-4883 
Fla Jacksonville, Ward Engrg., 2727 Phyllis 

, 904-388-7656 

Fla Orlando, Ward Engrg., 7040 Lake Ellenor 
305-851-0725 

Ga Atlanta, 'Hooker Reid Co., Box 11754 
404-237-9385 

III Westchester, Murphy & Dickey, 10001 Derby La. 
312-344-5660 

La New Orleans, Mid-South Sis. Co., Inc., 4414 
Calliope St., 504-822-3030 

Md Lutherville, T. Closs, 8202 White Manor 
301-661-5700 

Mich Ber'kley, G.R. Peters, 3347 Coolidge 
313-564-6325 

Minn Mpls, VolcoCo., 831 S.Sixth St. 6,12-336-6631 
Mo St. Louis, C. Leaver, 2800 S. Brentwood 

314-968-1500 
NY Buffalo, R.F. Lamb, 1865 Kenmore 716-874-4900 
NY Latham, T. Carse Sis. Co., Inc., Box 71 

518-785-5844 
NY Rochester, R.F. Lamb Co., 4515 Culver Rd. 

716-544-5580 
NY Syracuse, R.F. Lamb Co., Box 28 315-454-2469 
NC Matthews, W.K. Hile Co., Inc., Box 1015 

/ 704-847-9125 
Ohio CinCinnati, Beedle Equip., 6900 Silverton 

513-793-0140 
Ohio Clev,eland, Martin-Retlger, 11955 Shaker 

216-791-8787 
,Ore Portland, j. Kearns Co., Box 13303 503-236-1165 
Pa ,Bala Cynwyd, Wistex, One Belmont Ave. 

215-839-7086 
Pa Pittsburgh, R.F. Clark, 10517 Undberfl 

412-242-9500 
Tex Bellaire, Brice Co., 5000 Terminal 713-666-1788 
Wisc Milwaukee, M. Jacobs Co., Box 5544 

414-962-7070 
STIMPSON CO., INC., 900 Sylvan Ave., Bayport, N.Y., 

11705, Tel: 516-472-2000; Sis. Mgr: J. Larson 
'STOCK DRIVE PRODS., Div. Designatronics, Inc., 55 S. 

Denton Ave., New, Hyde I?k., N.Y., 11040, Tel: 
516-328·0200; Sis. Mgr: J.J. Baron 

See Page 3073 To Get Your Copy of the RadiO-Electronic Master 

--- Advertisement --

Stock Drive Products specializes in 
providing the ,widest selection of 
small, commercial quality, drive com
ponents from stock - at the right price. 
You select from the 9 most needed 
product categories - gear products, 
speed reducers, motors and motor 
controls, couplings, chain and belt 
drives, shafts, bearings, counters, fas
teners and vibration mounts. The ser
vices ofSDP's thoroughly experienced 

~ application engineering staff is availa
ble to you in the form of technical as
sistance. A S20~page SDP Handbook 
of Commercial Drive Components 
(Catalog 71) is available on request. 

STOELTING CO., 424 N. Homan Ave., Chicago, III., 60624, 
Tel: 312-SA-2-3833; Sis. Mgr: J. Heger, Jr. 

STONE IND'L. CORP., Tubular Prods. Div., 900 Franklin 
St., N.E., Washington, D.C., 20017, Tel: 202-832-5000 

STOP COMPONENTS, INC., 100 Commercial St., 
Freeport, N.Y., 11520, Tel: 516-868·0142; Mkt. Mgr: A. 
Wurschinger 

STORED ENERGY SYSTEMS, 2271 Mora Dr., Mountain 
View, Calif., 94040, Tel: 415-961-7500; Sis. Mgr: H.R. 
Kaewert 

STOW LABS., INC., Kane Ind'!. Dr., Hudson, Mass., 01749, 
Tel: 617-562-9347, TWX: 710-390-0346; Mktg. Mgr: 
J.D. Kelly 

PITRAN 
TORS 

Advertisement 

PRESSURE TRANS IS-

Linear ranges available from 0.1 to IS 
psi. FEATURES: Small Size - TO-46 
can. High Output - 2 volt linear range 
for all models. Fast Response - 10 mi
crosecond rise time. Resonant Fre
quency - above 100 kHz. Overlo'ad - 5 
X range, minimum. APPLICA
TIONS: industrial controls, countcr, 
rate sensor, tape/film loop cdntrol, 
biomedical sensor, switch, fluidic in
terface, meteorological accelerometer, 
force, flow, leak. Electronics for static 
or dynamic measurements available, 
and D.C. power supplies. Quantity 
pricing for production applications. 

STOW MFG, CO., 101 Shear St., Binghamton, N.Y., 13902, 
, Tel: 607-723-6411; V.P: J.L. Dickinson 

STRAINSERT CO., 24 Summit Grove AYe., Bryn Mawr, 
Pa., 19010, Tel: 215-525-0685; Pres: A.U. Kutsay 

STRANDBERG ENGRG. LABS., INC., 1001 S. Elm St., 
Greensboro, N.C., 27406, Tel: 919-274-0121; Sis. Mgr: 
C.F. Strandberg, Jr. 

STRAZA IN OS., Div. Ametec, Inc., 790 Greenfield Dr., EI 
Cajon, Calif., 92022, Tel: 714-442-3451, TWX: 
910-331-1162; Gen'l Mgr: G.G. Loehr 

STROBLITE CO., INC., 29 W. 15th St., New York, N.Y., 
10011, Tel: 212-255-5450; Sis. Mgr: R. Andersen • 

STROMBERG CARLSON CORP., 100 Carlson Rd., 
Rochester, N.Y., 14603, Tel: 716-482-2200, TWX: 
510-253-0694; Sis. Mgr. J.G. Hagen 

STROMBERG DATAGRAPHIX, Sub. Gen'l. Dynamics, Box 
2449, San Diego, Cal .. 92112, Tel: 714-283-6531 

STRONG ELEC. CORP., Box 1003, Toledo, Ohio, 43601, 
Tel: 419-248-3741; Mktg. Mgr: N.E. Alexander 

STRUTHERS-DUNN, INC., lamb's Rd., Pitman, N.J., 
08071, Tel: 609-589-7500, TWX: 510-686:7510; 515. 
Mgr: W.L. Capewell 

STRUTHERS-DUNN, INC., Sys. Div., 1114 State St., 
Bettendorf, Iowa, 52722, Tel: 319-359-0318; TWX: 
910-525-1176; Ass't. to Pres: M.T. MacFarland 

STRUTHERS ELCTRNS. CORP., Douglas Microwave Div., 
Railroad PI., Mamaroneck, N.Y., 10543, Tel: 
914-0W-8-3000;' Sis. Mgr: W. V. Enator 

STURDILITE SCI. FURNITURE SYS., 100 Acorn St., 
Plainweil, Mich, 49080, Tel: 616-685-6400; Sis. Mgr: B. 
Taugner 

SUBMINIATURE INSTRS. CORP., 3236 Kansas Ave., 
Riverside, Calif., 92507, -Tel: 714-684-7133; Sis. Mgr: 
J.F. Shea 

SUMMIT ENGRG. CORP:, Box 938, 1820 S. 7th Ave., 
Bozeman, Mont., 59715, Tel: 406-587-0636, TWX: 
91Q.975-1950; SI,s. Mgr: R.A. Hall ...................... Pg. 1565 
SUN CAPACITORS, 2554 Lawrence; Chicago, III:, 60625, 

Tel: 312-561-4975; Sis. Mgr: W. Timmlngs 
SUN ELECTRIC CORP., Instr. Div., 6323 Avondale, 

'Chicago, III., 60631, Tel: 312-631-6000, TWX: 
910-221-2928; Sis. Mgr: R.L. Esvang 

SUNAIR ELCTRN., INC., 3101 Southwest 3rd ·Ave., Ft. 
Lauderdale, Fla., 33315, Tel: 305-525-1505; Sis. Mgr: 
G. Charlton 

eem/1971 
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SUNBEAM EQUIP. CORP., 212 Mercer SI., Meadville, Pa., 

16335, Tel: 814-336-1131; Sis. Mgr: G.J. Heisler 
SUNDSTRAND DATA CONTROL, Sub. Sundstrand, 

Overlake Ind'l. Pk., Redmond, Wash., 98052, Tel: 
206-885-3711, TWX: 910-449-2860; V.P. Genl Mgr: 
A.H. Rooks 

SUNSHINE SCI. INSTRS., INC., 1810 Grant Ave., 
Philadelphia, Pa .. 19115, Tel: 215-0R-3-5600; Sis. Mgr: 
A. Stiles 

SUPEREX ELCTRNS. CORP., 151 Ludlow SI., Yonkers, 
N.Y., 10705, Tel: 914-965-6906; Sis. Mgr: C. Ray 

SUPERIOR CARBON PRODS., INC., 9115 George Ave., 
Cleveland, Ohio, 44105, Tel: 216-883-4880; Pres: E.H. 
Salter 

SUPERIOR CONTINENTAL CORP., Box 489, Hickory, 
N.C .. 28601, Tel: 704-328-2171, TWX: 510-934-1495; 
Sis. Mgr: J. English 

SUPERIOR ELEC., 1000 Middle SI., Bristol, Conn., 06010, 
Tel: 203-582-9561, TWX: 710-454-0682; Sis. Mgr: B.G. 
Deming 

SUPERIOR FLUX & MFG., 1536 si. Clair Ave., Cleveland, 
Ohio, 44114, Tel: 216-781-9373; Pres: 8.J. Garfinkel 

SUPERIOR INSULATED WIRE GORP., Box 188, Stony 
Point, N.Y., 10980, Tel: 914-942-1433; Sis. Mgr: J-I. 
Miller 

SUPERIOR STEATITE & CERAMIC CORP., 88 W. Forest 
Ave., Englewood, N.J., 07631, Tel: 201-568-4555 

SUPERIOR SWITCH CO., 1001 W. Broad SI., Richmond, 
Va., 23220, Tel: 703-355-1447; Sis. Mgr: W.R. 
McAlister 

SUPERIOR SWITCHBOARD & DEVICES DIV., Union 
Metal Mfg. Co., Box 590, Canton, Ohio, 44701, Tel: 
216-455-5358; Sis. Mgr: C.E. Botos 

SUPERIOR TUBE CO., Box 191, Norristown, Pa., 19404, 
Tel: 215-275-2070, TWX: 510-660-6410; Sis. Mgr: W.C. 
Hanna 

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland 
Park, III., 60035, Tel: 312-831-9330; Sis. Mgr: J. Lynch 

SURFACE CONDUCTION, INC., 1501 Broadway, New 
York, N.Y .. 10036, Tel: 212-244-8620; Pres: T. Hafner 

SWING-O-L1TE, INC., 13 E. Moonachie Rd., Hackensack, 
N.J., 07601, Tel: 201-DI-2-5887; Sis. Mgr: W. Rosen 

SWISS JEWEL CO., Lafayette Bldg., Philadelphia, Pa., 
19106, Tel: 215-WA-5-2867; Sis. Mgr: P.N. Steel, Jr. 

--- Advertisement ---

Jewel bearings, of sapphire and ruby -
all types: Ring, Vee, Endstones, Cups, 
double cups, blls 3nd orifices. f'J~o 
sapphire windows, lenses, machinery 
guides, styli and blanks. Shipped from 
large inventory of stock standard sizes 
or custom made to individual specifi
cation. Technical assistance for design 
engineers working with prototype 
quantities. Stock list available along 
with special design aide brochure - at 
no charge. 

SWITCH CRAFT, INC., 5555 N. Elston Ave., Chicago, III., 
60630, Tel: 312-792-2700, TWX: 910-221-5199; Sis. 
Mgr: C.J. Schultz 

SYLVANIA, See GTE Sylvania 
SYMBOLIC DISPLAYS, INC., 1188 N. Batavia SI., Orange, 

Calif., 92667, Tel: 714-633-8580, TWX: 910-593-1342; 
Sis. Mgr: W.J. Lang 

SYNCHRO-START PRODS., 8151 N. Ridgeway, Skokie, 
III., 60076, Tel: 312-267-1730; Sis. Mgr: T.A. Neyfeldt 

SYNCOR PRODS. CO., INC., 44 Eastern Ave., Malden, 
Mass., 02148, Tel: 617-322-7160; Sis. Mgr: S. Prost 

SYNCRO CAPACITOR, Meuse-Argonne Rd., Hicksville, 
Ohio, 43526, Tel: 419-542-2711, TWX: 810-490-2550; 
Sis. Mgr: C. Carroll 

SYNTEC CORP., 1611 East Ave., Austin; Tex., 78702, Tel: 
512-478-5918; Sis. Mgr: D.R. Malone 

SYNTHANE CORP,.12 River Rd., Oaks, Pa., 19456 
SYNTHANE TAYLOR CORP., AlcO Standard Co., Valley 

Forge, Pa., 19481, Tel: 215-666-0300, TWX: 
215-666-0659; V.P. Mktg: J,W. Pool 

SYNTRON DIV., FMC Corp., 264 Lexington, Homer City, 
Pa., 15748, Tel: 412-479-8011, TWX: 412-585-9477; 
Sis. Supv. H.D. Wood 

SYNTRONIC INSTRS., INC., 100 Industrial Rd., Addison, 
III., 60101, Tel: 312-543-6444, TWX: 91D-651-2191; Sis. 
Mgr: P. Evans ........................................................ Pg. 24S9 
Cal Arcadia, Ash M. Wood Co., Box I-A 

213-447-3511 
Cal Menlo Pk., Frauman Assocs., Box 969 

415-322-8461 
Colo Wheatridge, Waugaman Assocs., Inc., 4643 

Wadsworth 303-423-1020 
Conn New Canaan, W. Couch, 115 Bald Hill Rd. 

203-966-4630 
Fla Jupiter, Massey Assocs., Box 877 305-746-4591 
Fla SI. Petersburg, Massey, Box 13577 813-347-6183 
Fla Winter Pk., Massey Assocs., Box 1201 

305-855-4510 

.See Page 957 for TRADE: NAME DIRECTORY 

III Northfield, Torkelson, 540 W. Frontage 
312-446-9085 

Ind Indianapolis, Torkelson, 3512 Rockville 
317-244-7867 

Md Reisterstown, Massey Assocs., Dover Rd. 
301-833-2039 

MassNorwood, S. Pierce, Inc., 24 Linden SI. 
617-762-3164 

Minn Mpls., Torkelson, 4820 W. 77th SI. 612-920-1046 
NJ Union City, Bressler, 4808 Bergenline 

201-864-9577 
Pa Havertown, Massey, 1325 W. Chester Pike 

215-789-2320 
Tex Houston, Space Elctrns., 4007 Belaire 

713-667-5903 
Tex Irving, Space Elctrns., Irving Bank Tower 

214-631-0905 
EXP: N.Y., N.Y., Sylvan Ginsbury, 425 Park, S. 

212-689-5212 

SYRACUSE ELCTRNS. CORP., Box 566, Syracuse, N.Y., 
13201, Tel: 315-488-4911; Sis. Mgr: R.W. Shutt 

. Pg.1348 
Cal Los Angeles, I. Nizam, Box 25662 213-395-2637 
Conn Sharon, Adcour, One Summer SI. 617-784-3996 
Fla Orlando, G. W. Fenton, Box 7387 305-423-5720 
Haw Honolulu. Atees; 156 Mokauea SI. 808-841-6644 
III Chicago, Automation Equip., 6645 N. Oliphant 

312-631-9673 
Ind Angola, Southern SiS., 105 Lakeshore Dr. 

219-665-3961 
Ind Indianapolis, Southern Sis .• 1111 E. 45th SI. 

317-253-3359 
Minn Lakeville, Caco, Inc., Box 517 612-469-2151 
Miss Meridian, Herron Assocs., Box 3008 

601-483-7891 
Mo SI. Louis, Elec. Controls, 2732 S. Brentwood -

314-961-6777 
NY Baldwinsville, Scibetta Reps., 7484 River 

315-622-3993 
Ohio Cleveland, Marlow Assocs., 4486 Mayfield 

216-381-4500 
Pa Ardmore, Rothenheber, 53 Cricket Ave. 

215-642-6911 
Pa Pittsburgh, Trymac Co., 201 Penn Ctr. 

412-823-8400 
Tex Houston, Myles Summers, 2920 Weslayan 

713-667-6900 
~·i .. ~hSG .. ::Io, D. ~.~iII;;r, 7021 Fr;;r,1Jn: N. 203-7C4·3~CO 
Wisc Mequon, Automation Equip., 12740 N. River 43W 

414-242-1520 
SYSCON INT'L., INC., 205 Sycamore SI., So. Bend, Ind., 

46622, Tel: 219-287-5916; Sis. Mgr: R.E. Ekstrom 
SYSTEMS ENCLOSURES, 200 N. Anets Dr., Northbrook, 

111.,60062 
SYSTEMS ELCTRNS., 9801 Walford Ave., Cleveland, 

Ohio, 441 02, Tel: 216-651-8208; Sis. Mgr: E.F. Bedford 
SYSTEMS ENGRG. LABS., Box 9148, FI. Lauderdale, Fla., 

33310. Tel: 305-587-2900, TWX: 510-955-9825; Sis. 
Mgr: J.H. Geers 

SYSTEMS ENGINEERING, LTD., Grouse Creek, Utah, 
84313, Tel: 801·747-3228; Sis. Mgr: N.L. May 

SYSTEMS INSTRS. RESCH., INC., 331 Luckie SI., N.W., 
Atlanta, Ga., 30313, Tel: 404-525-2434; Sis. Mgr: R.G. 
Thackston 
--- Advertisement ---

SIR provides complete data acquisi
tion systems, matched to, the cus
tomer's requirements and guaranteed 
compatible with the customer's com
puter. Systems are assembled from 
standard sub-systems and selected 
components to provide the best sohl
tion to the customer's problem. 
SIR also designs and manufactures Eb
ert Spectrophotometers and other cus
tom spectro-optical instruments. 
Sales representatives have been estab
lished in most sections of the country 
to work with our customers. 

SYSTEMS RESCH. LABS., 7001 Indian Ripple Rd., 
Dayton, Ohio, 45440, Tel: 513-426-6000; Mktg. Mgr: 
R.J. McGowan . 

'S'lSTRON-DONNER conp., Ona Systron Dr., Concord, 
Cal., 94520, Tel: 415-682-6161, TWX: 91D-481-9479; 
Mktg. Dlr: J.R. Cunningham ...................... Pgs. 564,565 
Ala Huntsville, Sci. Devices-S.E., 703 Watts Dr., S.E. 

205-536-1969 
Ariz Scottsdale, Sci. Devices-S'w., 8202 E. Sheridan 

SI. .. 602-946-0333 
Cal Los Angeles, Sci. Devices-Cal., 8621 Bellanca 

Ave. 213-641-4800 
Cal Mountain View, Sci. Devices-Cal., 655 W. Evelyn 

Ave. 415-964-4230 
Cal San Diego, Sci. Devices-Cal., 8098 Engineer Rd. 

714-279-6642 

Colo Littleton, Sci. Devices-S,W., 4943 E. Geddes Ave. 
303-771-9037 

Conn Hamden, Sci. Devices-N.E., 2315 Whitney Ave. 
203-248-9361 

Fla Pompano Bch., Sci. Devices-S.E., Bo~ 2083 
305-933-7373 

Fla Orlando, Sci. Devices-S.E., 707 E. Colonial Dr. 
305-424-7932 

Fla Indpls, Sci. Devics-Midwest, 2920 Shelby Ave. 
317-783-2111 

Kans Lenexa, Sci. Devices-S.W., 14144 Santa Fe Dr. 
913-888-2050 

MassWakefield, Sci. Devices-N.E., 591 North A~e. 
617-246-0920 

Mich Birmingham, Sci. DeVices-Midwest, 6773 Pine 
Eagle La. 

Minn Minneapolis, Sci. Devices-Midwest, 5730. Duluth 
SI. 612-544-1616 

NJ Englewood, Sci. Devices-E., 95 Cedar La. 
201-871-3916 

NM Albuquerque, Sci. Devices-S.W., 4328 Mesa 
Grande, S.E. 505-268-6729 

NY Hyde Pk., Sci. Devices-N.E., 158 S. Albany Post 
Rd. 914-229-5655 

NY Syracuse, Sci. Devices-N.Y., 140 Pickard Bldg. 
315-457-7420 

NC Cary, Sci. Devices-S.E., 121 Woodland Dr. 
919-832-2567 

Ohio Dayton, Sci. Devices-Midwest, 3300 S. Dixie Dr. 
513-298-9904 

Pa Plymouth Meeting, Sci. Devices-Phil., Box 201 
215-825-9515 

Tex Houston, Sci. Devices-S,W., 3827 Richmond Ave. 
713-623-4250 

Tex Richardson, Sci. Devices-S.W., 312 N. Central 
Expwy. 214-231-8106 

Va Springfield, Sci. Devices-Wash., D.C., 6615 
Backlick Rd. 703-451-6500 

WashBelievue, Sci. Devices-N.W., 854 106th Ave., N.E. 
206-454-0900 

For: Can., Downsview, Onl., BRH Assocs., 580 
Supertest Rd., Sec. #9 416-630-4025 

For: Can., Montreal, Que., BRH- Assocs., 6338 Victoria 
Ave. 514-733-5331 

For: Can., Ottawa, Onl., BRH Assocs., 1300 Carling 
Ave. 613-728-0113 

SYSTRON-DONNER ALPHA DIY., 460 Roland Way, 
Oakland, Cal., 94621, Tel: 415-635-2700; Mktg. Mgr. 
William Dawes ........................................................ Pg. 565 

SYSTRON-DONNER CONCORD INSTR. DIV., 888 
Galindo St., Concord, Cal., 94520, Tel: 415-682-6161, 
TWX: 91D-481-947; Mktg. Mgr: E. Niebuhr 

Pgs. 564,565 

SYSTRON-DONNER DATAPULSE DIY., 10150 
Jefferson ,Blvd., Culver City, Cal., 90230, Tel: 
213-836-6100 Ext: 268, TWX: 910-340-6766; Sis. Mgr: 
H.W. Mette ................................................................ Pg. 564 

--- Advertisement ---

Datapulse Division ofSystron-Donner 
Corporation is a leading manufacturer 
of automatic, semi-automatic and 
manuaIly operated pulse, data, and 
waveform generation equipment and 
systems. Product line reflects sophis
ticated design with exerriplary ac
curacy and reliability, plus unusuaIly 
high speed parametric performance 
capabilities where needed. Compre
hensive selection of products is ex
tremely flexible and compatible with 
other makers' systems/components. 
Included in the line are manual and 
fuIly programmable pulse generators, 
function generators, data generators, 
character generators, trigger program 
generators, PCM simulators, output 
plug-in units, and a useful range of in
strumentation accessory options. 

SYSTRON-DONNER INERTIAL DIVISION, 200 San Miguel 
Rd., Concord, Cal., 94520, Tel: 415-682-6161, TWX: 
910-481-9478; Mktg. Mgr: B. Sage 

SYSTRON-DONNER KRUSE EL:CTRNS. SUB., 790 
Hemmeter La., Mountain View, Cal., 94040, Tel: 
415-967-2299, TWX: 91D-379-6559; Mktg. Mgr: G. 
Hackley .................................................................... Pg.565 
SYSTRON-DONNER MICROWAVE DIV., 14844 Oxnard 

St .. Van Nuys, Cal., 91409, Tel: 213-786-1760, TWX: 
910-495-1786; Mktg. Mgr: John Becker 

SYSTRON DONNER TRYGON ELCTRNS. SUB., 111 
. Pleasant Ave., RooseveH, N.Y., 11575, Tel: 

516-378-2800, TWX: 51D-225-3664; V.P,' Sis. H. Ralt 
Pgs. 564,933 
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5 Y T GORP., 2212 E Yandell, EI Paso, Tex,7990a, Tel: 
.915-542-1711; 515. Mgr: G. Doolittle . 

T-M VACUUM PRODS., Warrington·& Rowland, Riverton, 
N.J., 08077, Tel: 609-829-2000; Sis. Mgr: H.O. Walp, 
Jr. 

T-BAR INC., 141 Danbury Rd., Witton, Conn., 06897, Tel: 
203-762-8351; Sis. Mgr: A.H. Morgan _ ........ : .... Pg. 1697 
Cal Newport Beach, Elctm. Controls, .43,41 Birch 

714-546-2714/5 
Cal Palo Alto, P. Nurches, 999 Commercial. 

415-326-7842 
Colo Denver, Engrg. Resch., 231 Detroit 303-377-8306 

.111 Chicago, R. Weisz, 3008 N. Calif. Ave. 
312-588-7474 

,Tex Houston, Unidyne, 5700 Savoy 713-782-0218 
T & T CONTROLS CO., Box 171, Media, Pa., 19063, Tel: 

215-LO-6-8270; Sis. Mgr: R.H. Maxwell 
TA MFG. CORP., Viking Inds. Co., 4607 Alger SI., Los 

Angeles, Cal., 90039, Tel: 213-245-3748, TWX: 
910-497-2065; Gen'l. ,PI. Mgr: J.L. Fargo 

TABET MFG. CO .. 1336 Ballentine Blvd., Norfolk, Va., 
23504, Tel: 703-622-1973; Sis. Mgr: H.D. Burton 

TAC TECH. INSTR. CORP., Scotch Rd., Mercer Airport, 
TrentOn, N.J., 08628, Tel: 609-882-2894; Sis. Mgr: W.I. 
Shepley 

TACHTRONIC INSTRS., INC., 1500 N. Front SI., New Ulm, 
Minn., 56073, Tel: 507-354-3105, TWX: 910-565-2251 

TACO DIV., Gen'l. Instr. Corp., One Taco SI., Sherburne, 
N.Y., 13460, Tel: 607-674-2211, TWX: 510-261-7440; 
Dir. Mktg: J. Severinsen 

--- Advertisement ---

Total antenna capability - VLF thru 
SHF, 5KHz thTU 30 GHz. Complete 
antenna systems engineered (umished 
and installed; omni, or directional 
ground station, airborne and vehicular. 
Applications include point-ta-point, 
10M-haul,tropo and satellite telecom
munications, air traffic control, TV, 
telemetry, ECM and EW. Types' in
clude blades, stubs, spirals, yagis, log
pcriodics, helicals, parabolics, horns, 
collinear arrays and disconcs plus 
mounts, radomes, "towers, transmis~ 
sion line and shelters. 

. TAFT ELECTROSYSTEMS,.INC., Box 43, Metuchen, N. J .. 
08840, Tel: 201-549-9200, TWX: 710-998-0593; Sis. 
Mgr: M. Clavien. 

TALK-A-PHONE.CO., 5013 N. Kedzie Ave., Chicago, III., 
60625, Tel: 312-KE-9-1100; Sis. Mgr: D.F. Kagan 

TALL JOEL, INC.';'58 S. Terrace Ave., MI. Vernon, N.Y., 
10550, Tel: 9,14-MO-8-0388 

TANDBERG OF AMERICA, INC., 8 Third Ave., Pelham, 
N.Y .. 10803, Tel: 914-pE,-8-0772; Sis. Mgr: R.J. 

.. Bowman, Jr. ' 
TANGER ELCTRNS., Div. Tanger Inds., 12600 Daphne SI., 

Hawthorne, Cal., 90250, Tel: 213-757-9161, TWX: 
910-321-5767; Sis. Mgr: A. Starr 

TANNOY (AMERICA), LTD., 1756 Ocean Ave., Bohemia, 
N.Y., 11716, Tel: 516-567-0770; Sls.Mgr: A.F. Hill 

TANSITOR ELCTRNS., INC., West Rd., Bennington, VI., 
05201, Tel: 802-442-5473, TWX: 710'360-1782; Sis. 
Mgr: R.M. Andersen 

TAPECON, INC., 475 River SI., Rochester, N.Y., 14612, 
Tel: 716-621-8400; Sis. Mgr: W.C. Frykberg 

--- Advertisement --' -' -

Tapecon Inc. Quality source for EMI 
and RFI shielding materials, narrow 
web laminates, pressure sensitive foil, 
nameplates, pressure sensitive labels, 
printed tape. 
Tapecon ,tapeability - unique - engi
neering and manufacturing skills di
rected toward mass production of 
specialized tape products. Can your 
product be improved or lowered in 
cost through incorporation' of Tape
con's precision laminating, embossing, 
diecutting, and printing technology? 

TAPESWITCH CORP. AMER., 320 Brd. Hollow Rd., 
Farmingdale, N.Y., 11735, Tel: 516-694-6312; Mktg: F. 
Dale ........ _ .............................................. ; .................. Pg. 1956 
Cal Los Angeles, Littrell Western Sis .. Inc., 3121 E. 

12th SI. 213·261·0164 
Cal . So. San Francisco, Littrell western SiS., Inc .• 100 

Produce SI. 415·822-5595 
Colo Denver. J. Dawson Co .• 536 Kalamath SI. 

303·255-7194 
MassBraintree. Bordewieck Engrg. Sis. Co., 221 Grove 

SI. 617-843-0845 
Mich Grosse Pointe Pk., J. Miner,'15318 Mack 

, 313-886-5878 
NY N.Y .. Tapeswitch Corp. Amer. 212-895-8713 

Ohio, Cleveland, Midwest Sis., 7409 Pearl 
. '216-234-9200 

Pa Media, W. Reeves, 2973 N. Providence 
215-LO-6-6709 

Tex Dallas. Techno Assocs ... Box 20544 
214-FL-7-9213 

WashSeattle, Electro Reps., 2047 14th, W. 
'. 206-AT-2-7944 

TASK CORP., Box 3999. Anaheim. Calif., 92805, Tel: 
714-774-3100, TWX: 910-59'1-1165; Sis. Mgr: R.L. Trax 

TAU-TRON,INC .• 685 Lawrence SI.. Lowell. Mass .• 01852. 
Tel: 617-458-6871; Sis. Mgr: J.J. Slomski 

. --- Advertisement ---'-

Tau-Tron, Incorporated designs and 
manufactures a broad line of ex
tremely high speed digital test sys
tems. Products fall into three testing 
c,ategories: General Purpose, Digital 
Communications, and Semi-Conduc
tor Memory. General Purpose--Single 
and multiple channels, 8 bit to 96 bit 
word lengths, 1 Hz to 330 MHz. Digi
tal Communications--Pseudo-random 
patterns, self-synchronization, bit-by
bit error detectors, and display, 1 Hz 
to 330 MHz. Semi-Conductor 
Memory--Manual and computer pro
grammable, waveshape control, data 
control, bit fields from 8' x 8 to 24 x 
256, 1 Hz to 120 MHz, self-contained 
error check systems. 

TAURUS CORP., Academy Hill, LambertVille, N.J., 
08530, Tel: 609-397-2390; Sis. Mgr: J.D. Kreuter 

Pg.381 
Cal Los Angeles. R. Sweet, 11150 Tenn Ave. 

213-477-4517 
Cal Pasadena. Sci. Sis .• Box 5324 SY 1-3778 
Conn New Haven, Forsberg Sis. 203-239-5111 
Fla Clearwater. Brennan Assoc .. 211 Ewing 

813-446-5006 
III Norridge. Gianaras SiS., 7051 W. Wilson 

312-774·4600 
Ind Ft. Wayne, Hoeming Sis.; Butler Ct. 219-483·6913 
MassBrockton, Forsberg Sis., 646 Summer SI. 

617-522-6300 
NJ Cherry Hill, H.S. Bancroft. Rockhill 609·UL-4-8000 
NJ FI. Lee. K. Hughes, 2175 Lemoine Ave. 

201-944-1600 
NY Hauppauge, Box 193 212-227-5816 
Ohio Wickliffe, W.J. Brauer. 29029 Euclid 216-943-0601 
Pa Pittsburgh, W.J. Brauer. Box 8466 412-921:3213 
Tex Houston, R. Clarke, Box 13231 713-526-4908 

TAYLOR ELEC., Div. Taylor Inds.,lnc., Fisher Rd., Howell, 
Mich .• 48843. Tel: 517-546-0450; Sis. Mgr: D. Duncan 

TAYLOR INSTR. PROCESS CONTROL' DIV., Sybron 
Corp., 95 Ames 'St., Rochesier,' N.Y.,. 14601, Tel: 
716-235-5000, TWX: 716-235-4893; Sis. Mgr: R.S. 
Peterson 

TAYLOR MILLWORK & STAIR CO .• INC .• 1305 W.132 SI., 
Gardena. Cal., 90247. Tel: 213-FA-I-2750 

TAYLOR-WINFIELD CORP., 105'2 Mahoning Ave., NW .• 
Warren. Ohio, 44482, Tel: 216-399-8861; Sis. Mgr: L.J. 
Murto 

TDC DIV .. Chu Assocs., Box 365, Littleton, Mass .• 01460, 
Tel: 617-456-3374 V.W .. Storey 

TDK ELCTRNS. CORP .. 23-73 48th SI.. Long Island City. 
N.Y., 11103; Sis. Mgr: H. Karamura 

TE COMPANY, 505 E. Montecito SI.. Santa Barbara, Cal., 
93103,Tel: 805-966-7136; Sis. Mgr: R. J. Washburn 

TEAC CORP. OF, AMER.. Technical Prods., 2000 Colorado 
Ave .• Santa Monica, Cal, 90404, Tel: 213-394-0240; 
Dir. Mktg: K.M. Williamson 

TEALE MACHINE CO., Box 936, Rochester, N.Y .• 14603, 
Tel: 716-CH-4-6700, TWX: 510:253-2344; Sis. Mgr: S. 
Travis 

TEC, INC., 6700 S. Washington Ave., Eden Prairie, Minn .• 
55343. Tel: 612-941-1100, TWX: 910-576-2860 

TECH-ETCH, INC., 10 Ind'l. Pk. Rd., Hingham, Mass., 
02043. Tel: 617-749·0993; Sis. Mgr:, R. Gurwitch 

TECH LABS., INC., Bergen & Edsall Blvds., Palisades 
Pk., N.J., 07650, Tel: 201-944-2221, TWX: 201-947-0825; 
Gen'l. Sis. Mgr: K.K. Garrison ............................ Pg. ,1957 
Cal Inglewood, V IL Assocs., 3412 W. Century 

. 213-671-7688 
Cal Los Altos. Held & Mallard, Inc., 175 S. San 
- Antonio Rd. 415-941-6041 
Conn Cheshire. Elane, 350 So. Main SI. 203-272-6081 
III Lombard, Quadtron Assocs., Box 306 ' 

312-775-5717 
Ind FI. Wayne, Hoemig SiS:, 3405 Butler 

. 219-483-6913 
Md Towson, Habco Elctns., 603 Alleghany Ave. 

301-825-9637 
MassWaltham, Selmark Assoc .• 181 West 

617-899-8110 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Mich Jackson, N. Scroggs Co .• 2221 Arbor Hills 
517-782-5211 

Minn Mpls., R. Sledare AssoC., 4724 42nd 
612-533-2294 

Mo 51. Charles, M.L. Seyffert. 910 Jefferson 
314-723-1185 

NJ Haddonfield, FW. Churchill. Box 43 609-429-7871 
NJ Livingston. A. A. Budde. Box 226 201-994-1210 
NY Fayetteville, J.K. Savage, Box 95 315-637-8441 
NY Manhasset, Everett Mktg .• 115 Easkins Rd. 

516-627-7750 
Ohio Cleveland. Midwest SiS., 7409 Pearl 

216-234-9200 
Pa Pittsburgh, R. Clark Co., 10517. Lindberg 

412-242-9500 
Tex Houston, Oeler & Menelaides. 6243 Braesheather 

713-772-0730 
Tex Richardson, Oeler & Menelaides, Box 4008 

. 214-239-1121 
WashSeattle, J. McClamrock. 127 SW. 156 

, 206-244-9391 
TECH-OHM ELCTRNS .• INC., 36-11 33rd SI., Long Island 

City, N.Y., 11106, Tel: 212-786-2274; Sis. Mgr: B.E. 
Futch ' 

TECHFORM LABS .• INC., Box 509, Venice. Cal., 90291, 
Tel: 213-396-4219; Sis. Milr: J.A. Woolf 

TECHMAR' CORP., 2232 S. Cotner Ave., Los Angeles, 
CIIl., 90064, Tel: 213-478-0046; Sis. Mgr: A. Rader 

Pg.2327 
TECHMETRIC CO., 2449 Harding Ave., Redwood City. 

Calif.. 94062. Tel: 415-365-2545; Sis. Mgr:. D.E Hanson 

TECHNI-RITE ELCTRNS., Technl-Rlte tnd'i. Pic., E. 
Greenwich, R.I., 02818, Tel: 401-884-6800, TWX: 
710-387-1500 ............................................... ; .. Pgs. 596,597 
Ala Huntsville, E.G. Holmes, 4862 Governors 

205-837-6900 
Cal Inglewood. Techni-Rite Elctrns .• 724-1/2 E. 

Manchester. 213-678-8991 
Colo Littleton, Hilleary. 2552 Ridge Rd. 303-794-4279 
Fla Orlando, E.G'. Holmes, 316-1/2 S. Bumby 

, 305-241-2128 
Ga Chamblee. EG. Holmes. 4185 Clairmont 

404-451-6161 
Mich Royal Oak, Satullo, 4514 N. Woodward 

313-549-3910 
Mo SI. Louis, Palatine Engr., 1573 N. Warson 

314-426-7055 
NJ Metuchen. Techni-Rite Elctrns., 212 Durham 

201-548-2800 
NY Liverpool. R&D Assocs .• 109 Woods Path 

315-622-2350 
Ohio Cleveland, Satullo, 16801 Euclid 216-486-2800 
Ohio Dayton, Satullo. 2801 Far Hills 5,13-293-7061 
Tex Dallas. Kemp Engrg., 2618 Manana 214-357-6663 
Tex Houston; Kemp Engr9, 6001 Gulf 713-928-5426 

TECHNI-TOOL, INC .• 1216 Arch SI.. Philadelphia, Pa., 
'19107, Tel: 215·LO-8-4457; Sis. Mgr: W. Bezar 

TECHNIBILT CORP., 1 W. Alameda Ave., Burbank, Cal., 
91502,-Tel: 213-849-3171; Sis: F. Host 

TECHNIC, INC., Box 965, Providence. R.I., 02901, Tel: 
401-781-6100. TWX: 401-944-1455; Sis. Mgr: A.M. 
Weisberg 

TECHNICAL CONSULTANTS CORP., Resch. Engrg. Div., 
RR.l Rte 83 Sommers Rd .• Ellington. Conn .. 06029. 
Tel: 2Q3-875-1629; Sis. Mgr: EJ. Steffens 

TECH. DEVICES CO .• 11242 Playa CI., Culver City, Calif., 
90230, Tel: 213-870-3751; Sis. Mgr: D.N. Winther 

TECHNICAL INSTRS., INC., 441 Washington Ave., No. 
Haven, Conn., 06473, Tel: 203-239-2501; Sis. Mgr: J. 
Maynard 

TECHNICAL MA T'L., 700 Fenimore Rd., Mamaroneck, 
N.Y., 10543, Tel: 914-698-4800, :TWX: 710-566-1100; 
Sis. Mgr: N.H. DePasquale 

TECHNICAL SVC. CORP., 2618 South 4thSI., Louisville, 
Ky., 40208, Tel: 502-636-1496; Sis. Mgr: M.R. Snead 

TECHNICAL TAPE CORP., 1 Le Fevre La. New Rochelle. 
N.Y., 10801, Tel: 914-BE-5-1000; V.P: J.G. Shuman 

TECHNICAL WIRE PRODS.. INC.. 129 Dermody SI.. 
Cranford, NJ, 07016, Tel: 201-272-5500, TWX: 
710-996-5951; ·Sls. Mgr: E Steel 

TECHNICAL WIRE PRODS .• INC., Western Div., 417 Olive 
SI.. Santa Barbara, Cal., 93101, Tel: 805'963-1867, 
TWX: 910-334-1184; Sis. Mgr: H. Evans 

TECHNIPOWER,Benrus Ctr~ Ridgefield, Conn., 06877, 
Tel: 203-438-0333, TWX: 7,10-467-0666 .... Pgs.905·928 
Ariz Phoenix, Aztec Enterprises 

Dail Oper. Enterprise 607 
Cal Pasadena, Luscombe, 610 S. Arroyo 

. 213-684-2000 
. Cal San Mateo, Lunscombe; 225 E Third 

415-342-7057 
Colo Littleton, Aztec Entprs .• 1449 W. Littleton 

, 303-798-4573 

eem/1971 



MANUFACTURERS & SALES. OFFICES DIRECTORY TEe - TEL 
Conn Meriden, Abbott-Allison Co., Box 467 

203-237-9232 
Fla Orlando, Floyd-Fausett: 2213 Merritt Pk. 

305-424-0701 
Ga Smyrna, Floyd-Fausett & Co., Box 878 . 

404-436-5169 
III Wilmette, Crest Assocs., 505 Fourth St. 

312-256-5202 
Md Baltimore, Whitcomb, 730 Deepdene 

301-889-1245 
MassNo. Andover, Abbott-Allison Co., Box 96 

617-245-0250 
Mich Livonia, Chandler, 32401 W. Eight Miles 

313-476-5800 
Minn Minneapolis, R-J, Inc., 7100 S. France 

. 612-922-t425 
Mo Kansas City, K & M Sis., 1627 Main St. . 

816-471-1355 
NJ Ridgewood, Instr. Sis. Co., Box 403 

201-GI-5-5210 
NM Albuquerque, Aztec Entprs., 829 Penn. N.E. 

505-255-2440 
NY Endicott, Advanced Comps., Box.645 

607-785-3191 
NY No. Syracuse, Advanced Comps., Box 248 

315-699-2671 
NY Scottsville, Advanced Comps., Box 142 

716-889-1429 
NY Whitesboro, Advanced Comps., Box B 

315-736-9195 
Ohio No. Olmsted, Chandler, 23202 Lorain 

, 216-734-4747 
Ore Portland, R. Legg, 4475 SW. Scholls Ferry 

503-292-8824 
Pa New Britain, Kastle Assocs., 434 E. Butler 

215-348-4466 
Tex Houston, Scientific Sis., 6400 Westpark 

713-781-2711 
Tex Richardson, Sci. Sis., 777 S. Central 

214-AD-I-6541 
For: Can., Toronto, Ont., Wilson Entprs., 386 Bering 

, 416-231-7536 
For: Can., Roxboro, Que., Wilson Entprs., Box 115 

514-684-0383 
TECHINQUES, INC., 235 Jackson St., Englewood, N.J., 

07631, Tel: 201-569-5900; Sis. Mgr: L.O. Silvan 

TECHNO-COMPS_ CORP_, 7803 Lemona, Van Nuys, 
.:! .. i., ~i';u~, l\;Oj: ";:;:i"~i··iu,;~, 7"'''v':~: ~'iC-';~:;-~O~::;; :;1..;. 
Mgr: R_H_ Broadston _____ •. n .. n ..... n: .... n ..... Pgs. 2926,2927 
Ariz Phoenix, Southwest Engrg., Box 9185 

602-944-1521 
Cal Inglewood, Oak ElectrolNeties Corp., 5005 W. 

Century Blvd. 213-678-4108 
Cal Los Altos, Oak Electro/Netics Corp., 960 JIJ. San 

Antonio Rd. 415-941-1237 
Colo Denver, Checkmate Sis., Box 22411 

303-771-4920 
ConnW. Haven, Comark Assocs., Box 567 

203-933-0900 
Fla Ft. Lauderdale, Oak Electro/Netics Corp., 1040 

Bayview Dr. 305-563-2681 
III Chicago, Lightner, 6322 N. Milwaukee 

312-774-1500 
Md . Towson, Marktron, Inc., 202 W. Penn. 

301-825-8222 
Mass Belmont, Vector Sis., 774 Pleasant St. 

617-489-1400 
Mich Farmington, W. Hummon, Box 501 313-474,0.661 
Minn Mpls, L. Murphy Assocs., 730 Chicago 

, 612-333-4511 
NJ Pompton Lakes, R. Horne Assoc., Box 31 

201-835-7400 
NY No'. Syracuse, Advanced Comps., Box 248 

315-699-2671 
Ohio CenterVille, EMA, Inc., Box 191 513-433-2800 
Tex Ft. Worth, W. Fralia, 6100 Camp Bowie 

. 817-738-2394 
WashSeattle, C. Lyle Reeve Mktg., Box 7087 

206-542-5889 
TECHNOGRAPH, INC., P.O. Box 5376, Ardmore Sta., 

Winston-Salem, N.C., 27103, Tel: 919-723-0767; Pres: 
H.L. Shortt 

TECHNOLOGICS INC, Sub of KDI Corp, Box 667, Ormond 
Beach, Fla., 32074, Tel: 904-677-1771, TWX: 
810-832-6226; Sis. Mgr: R.H. Gardey 

TECHNOLOGY IVERSATRONICS, 506 S. High SI., Yellow 
Springs, Ohio, 45387, Tel: 513-767-7365, TWX: 
810-450-2620 

TECHRON CORP., 20 Simmons St., Boston, Mass., 02120, 
Tel: 617-HI-5-2150; Pres: G. Ganjian 

TECHSONICS, ·Box 251, EI Prado, N.M., 87529, Tel: 
505-758-4555; Sis. Mgr: J.C. Freeman 

TECNETICS, INC., Box 910, Boulde, Ind'I.Pk-, Boulder, 
Colo., S0302, Tel: 303-442-3837, TWX:' 910-940-3246; 
Sis. Mgr: V. Brown _ •.. __ .• n._ ....•...•. nn ...... _ ..... Pgs. S8D-8S5 

See Page 957 for TRADE NAME DIRECTORY 

Ala Huntsville, WA Brown Comps., 1314 Buford St., 
N.V'{. 205-539-4411 

Cal Inglewood, L & M Engrg., 9911 Inglewood Ave. 
213-674-6850 

Cal Santa Clara, L & M Engrg., 3242 McKinley Dr. 
408-243-2891 

Colo Littleton, RADCO, 2552 Ridge Rd. 303-794-4546 
ConnE. Hartford, Measurement Equip. Co., Box 8192 

203-528-8192 
Conn New Canaan, S. Pierce, 115 Bald Hill Rd. 
Fla FI. Lauderdale, W.A. Brown Comps., 961 NW. 

53rd St. :i05-566-5697 
Fla Orlando, W.A. Brown Comps., 222 Weber SI. 

305-425-5505-T 
III Northfield, Torkelson Assocs., 540 W. Frontage 

Rd. 312-446-9085 
Ind . Indianapolis, Torkelson Assocs., 3512 Rockville 

Rd. 317-244-7867 
Iowa Cedar Rapids, Engrg.Sves. Co., 1026 3rd Ave., 

S.E. 319-366-1591 
Iowa Marion, ENSCO-REP, 888 Tenth SI. 

319-377-6313 
Kans Overland Pk., ENSCO-REP, 8001 Conser 

913-381-7557 
Kans Prairie Village, Engrg. Svcs. Co., 7924A State 

Line 913-649-4000 
MassWakefield, Meas. Equip. Co., 591 North Ave .. 

617-245-4870 
Minn Minneapolis, Torkelson Assoes., 4820 W. 77th SI. 

. 612-920-1046 
Mo SI. Louis, Engrg. Sves. Co., 6717 Vernon Ave. 

314-PA-6-2233 
Mo SI. Louis, ENSCO-REP, 11714 Lackland Ind'i Dr. 

314-542-3935 
NJ Morristown, Graydon Sherman, 230 Madison 

201-538-9246 
NJ Westwood, Clarfield-Stollmack, 175 Westwood 

201-666-8989 
NY Fayetteville, Graydon Stferman, Davis Bldg. 

315-637-9861 
NC Winston-Salem, W.A. Brown Comps., 110S Burke 

SI. 919-725-5384 
Ohio Dayton, J.C. Hofstetter Co., 3330 S. Dixie Ave. 

513-298-0662 
Ohio Medina, J.C. Hofstetter Co., 5168 Valley View Dr. 

216-241-4880 
Pa Yeadon, Graydon Sherman, 811 Connell 

215-MO-4-7316 
Tex Dallas, R. Thomas, 8616 NW. Plaza Dr . 

214-363-8591 
Va Annandale, Nine Assocs., 7753 Patriot 

703-256-9105 
WashSeattle, Datacom Assocs., 2207 Fairview E. 12 

206-329-2989 
EXP: N.Y., New York, Machine & Prods. Co., 52 Wall 

St.' 212-944-4370 
For: Can., Downsview, Ont., Whittaker Elct., 43 

Troutbrooke 416-247-7454 
For: Can., Ottawa, Ont., Whittaker Elct .. 42 Howden 

613-224-1221 
For: Can., Roxboro, Que., Whittaker Elcl., Box 216 

514-683-3621 
For: Can., W. Vancouver, B.C., Whittaker Elct., 1144 

Millstream 604-926-3411 
TEDFORD CRYSTAL LABS., 4914 Gray Rd., Cincinnati, 

Ohio, 45232, Tel: 513-542-5555, TWX: 810-461-2476; 
Genl Mgr: J.A. Vella 

TEKFORM PRODS. CO., 2780 Coronado St., Anaheim, 
Cal., 92806, Tel: 714-630-2340; Sis. Mgr: G. Clark 

TEKNA PRODS. CO., 82 SI. Paul St., Rochester, N.Y., 
14604, Tel: 716-232-1291; Sis. Mgr: J.B. Kling 

TEKNI-LABELS CO., 8160 Orion, Van Nuys, Calif., 91406, 
Tel: 213-782-9901; Sls~ Mgr: R.G. Andrew 

--- Advertisement ---

Manufacturer of the Micrajust Model 
20, a dependable, rigidly built, attrac
tively finished, inexpensive, manually 
operated screening jig. It features 
lightning fast setup with high preci
sion. Most useful for screening resists 
for etching and plating electronic 
printed circuits, for screening panels 
and resists for panel etching and for' 
general screening of terminal boards, 
parts and components. Provides 
means for turning out work of ·the 
highest precision at a faster rate, using 
present. personnel and facilities. An 
experienced screen operator will re
quire no retraining or additional in
struction to operate Micrajust. 

TEKTRONIX, INC., Box 500, Beaverton, Ore •• 97005, Tel: 
503-644-0161; Sis. Mgr: C_ Boufflou ........ n •• __ •• _.Pg.566 

. Ala Huntsville, 3322 S. Memorial Pkwy. 205-881-2912 
Ariz Scottsdale, 7045 E. Camelback Rd. 602-946-4273 
Cal Alhambra, 1525 S. Garfield Ave. 213-576-1601 

Cal Concord, 2339A Stanwell Cir. 415-687-8350 
Cal Orange, 1722 E. Rose Ave. 714-633-345'0 
Cal Palo Alto, 3750 Fabian Way 415-326-8500 
Cal San Diego, 6150 Mission Gorge Rd. 714-283-6225 
Cal San Jose, 1725 De La Cruz Blvd. 408-296-3010 
Cal Santa Barbara, 1310 Santa Barbara St. 

805-963-1848 
Cal Van Nuys, 16930 Sherman Way 213-987-2600 
Colo Denver, 2120 S. Ash S1. 303-757-1249 
Conn E. Hartford, 809 Main St. 203-289-8695 
Conn. Stamford, 125 Strawberry Hill Ave. 203-325-3817 
Fla Ft. Lauderdale, 1671 W. Oakland Pk. Blvd. 

305-731-1220 
Fla Orlando, 1010 Executive Ctr. Dr. 305-841-2382 
Fla Pensacola, Ste. n, Fairfield Plaza 904-434-2765 
Ga Atlanta, 1680 Tullie Cir., N.E. 404-633-0344 

elli Des Plaines, 2590 E. Devon 312-298-6666 
III Hinsdale, 119 E. Ogden Ave. 312-325-3050 
Ind Indianapolis, 6121 E. 30th St. 317-546-2408 
Kans Mission, 6025 Lamar 913-432-1003 
Md Lutherville, 1526 York Rd. 301-825-9000 
Md Rockville, 1500 E. Jefferson 301-881-6133 
MassMethuen, 240 Pleasant St. 617-685-1511 
MassNatick, 209 W. Central St. 617-655-5131 
MassWaltham, 244 Second Ave. 617-894-4550 
Mich Southfield, 22132 W. Nine Mile Rd. 313-358-3122 

. Minn Minneapolis, 7515 Wayzata Blvd. 612-545-2524 
Minn St. Paul, 3775 N. Dunlap SI. 612-484-7255 
Mo St. Louis, 119 N. Harvey Ave. 314-524-0900 
Nev Las Vegas, 5128 W. Charleston Blvd. 

. 702-870-8201' 
NJ Cherry Hill, 905 Kings Hwy., N. 609-667-4333 
NJ Springfield, 964 S. Springfield Ave. 201-379-1670 
NM Albuquerque, 1258. Ortiz Dr., S.E. 505-268-3373 
NY Buffalo, 965 Maryvale Dr. 716-633-7861 
NY Endwell, 3214 Watson Blvd. 607-748-8291 
NY Latham, 678 Troy Rd. 518-785-3353 
NY Poughkeepsie, 1 Old Mill Rd. 914-462c4670 
NY Roslyn Hgts., 125 Mineola Ave. 516-484-2300 
NY Syracuse, 1.12 Pickard Bldg. 315-455-6666 
NC Greensboro, 1011 Homeland Ave. 919-274-4647 
Ohio Cleveland, 5562 Pearl Rd. 216-884-6558 
Ohio Dayton, 3309 Office Pk. Dr. 513-293-4175 
Ohio Worthington, 12 W. Selby Blvd. 614-888-4040 
Okla Oklahoma City, 901 Office Pk. Plaza 

. 405-848-3361 
Ore :rigard, 8845 SW. Center CI.503-639'7691 
Pa Bala-Cynwyd, 126 Presidential Blvd., 'N.. 

. 215-839-3111 
Pa . Monroeville, 3834 Northern Pike 412-351-3345 
RI Warwick, 2845 Post Rd. . 401-739-4771 
Tex Dallas, 4315 Alpha Rd. 214-233-7791 
Tex Houston, 3723 Westheimer 713-622-8141 
Tex San Antonio, 8031 Broadway .' 512-826-0686 
Utah Salt Lake City, 65 West 2950, S. 801-484-8501 
Va Alexandria, 5249 Duke St. 703-751-6096 
Va Hampton; 1310 Todds La. 703-826-4020 
WashSeattle, 410 Baker Blvd. 206-243-2494 
Wisc Milwaukee, 2421 N. Mayfair Rd. 414-476-6850 
For: Can., Downsview, Ont., 1177 Finch Ave., W. 

416-638-6404 
For: Can., Montreal, Que., 900 Selkirk SI. 

514-697-5340 
For: Can., Ottawa, Ont., ·1792 Courtwood Crescent 

613-225-2850 
For: Can., Vancouver, B.C., 10 E. 2nd Ave. 

604-879-0986 
TEL-INSTR. ELCTRNS. CORP., 728 Garden St., Carlstadt, 

N.J., 07072, Tel: 201-933-1600; Sis: Mgr: EW. 
Brinkerhoff 

TEL LABS., 1050-1060 Second St, Manchester, N.H., 
03102, Tel: 603-625-8994, TWX: 710-220-1844; Sis. Mgr: 
G. Steady ................ _n ... n ..... _ .....•...•...•. _n .... PgS. 2882,2883 
Ala Huntsville, Beacon Elctrns, 3322 S. Memorial 

Pkwy 205-881-5031 
Cal Mountain View, Daniels-Padgett Assoes., 2620 

Bayshore Frontage Rd. 415-969-1700 
Cal San Diego, Dorado Elctrns., 1253 Univ. Ave. 

714-298-4877 
Cal Van Nuys, Dorado Elctrns.,.13615 Victory 

213-873-4124 
Colo Denver, Daniels-Padgett, 2785 N. Speer 

303-433-7181 
Conn Madison, A & M Elctrn. Rep., Ailene 

203-245-1031 
'Conn Meriden, A & M Elctrn. Rep., 595 Bee SI. 

203-235-3943 
Fla FI. Lauderdale, Beacon Elctrns., 651 NE 45th SI. 

305-564-4298 
Fla Maitland, Beacon Elctrns., Box 1278 

305-647-3498 
Ga Atlanta, Beacon Elctms., 2285 Peachtree Rd. NE 

404-351 ~3654 
III Highland Pk., Feller Assocs., 940 Auburn 

312-433-3651 
MassNeedham, A & M Elctrn., 1492 Highland 

617-444-817V 
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TEL - TEM 
Mich Southfield, Weschler Elec. Corp:, 28165 

. Greenfield Ave. . . 313-358-4690 
Minn 5t. Paul, Cahill Assocs., 3000 Hudson Rd: 

. '. . . 612-739-8445 
NJ 'Collingswood, K. Randall, 250 Haddon . . 

'. . 609-854-3323 
NY Great Neck, Rand Assocs., Box 445 

, ' , 516-482-4040 
NY Kingston, Ossmann Camp. Sis:, 411 Wash. 

.' 914-338-5505 
NY Rochester, Ossmann Camp. Sis., 280 MailO " 

, ' 716-442-3290 
NY Syracuse, Ossmann Camp., 132 Pickard 

. ' 315-454-4477 
NY Vestal, Ossmann ,Camp., 1901, Vestal 

, 607-785-9949 
,Ohio Cleveland, Weschler Elec. Corp., 4250 w: 130th 
. 'St. ' , 216-251-4609 

Ohio Dayton, Weschler Elec., 1700 Needmore 
. 513-274-6972 

Tex, Dallas, Unidyne, 13310, Spring Grove 
, '214-239-4141 

Tex Hou~ton, Unidyne,'lnc., 5700 Savoy La. 
7,13-782-0218 

Vt Vergennes, A & M Elctrn, Rep., 192 Main 
, , '802-877-3232 

TELAUTOGRAPH CORP., 8700 Bellanca'· Ave., Los 
Angeles, Cal., 90045, Tel: "213-776-5022, TWX: 
910-328-6117; Sis, Mgr: F. May , . ' , 

TELECTRO SYS. CORP., 96-18 43rd Ave., Corona, N.Y., 
11368, Tel: 212-651-8900; Sis. Mgr: H. Sussman 

TELEDYNE ADCOM, 808 Memorial Dr." Cambridge, 
Mass., 02139, Tel: 617-868-1000, TWX: 710-320-0586; 
Sis. Mgr: ,5. Baghdady , " , 

TELEDYNE CAMERA SYS" 131 N. Fifth Ave., Arcadia, 
Cal., 91006, Tel: 213-359-6691; V,P. Mktg: C.G. 
Holzapfel 

TELEDYNE GEOTECH, Box 28277, Dailas, Tex., 75228, 
Tel: 214-271-2561; Mktg. ~gr: R.R. Ryder ........ Pg. 950 
Cal Long Beach, Teledyne Geotronics, 725, E. Third 

St. 21'3-435-8326 
Va Alexandria, Teleqyne Geotech, Box 334 

703-836-3882 
TELEDYNE GURLEY, 514 Fulton St., Troy, N.Y., '12181, 

Tel: 518-272-6300 
TELEDYNE INET, 711 W. Knox St., Gardena, Cal., 90248, 

Tel: 213-327-0913; Mktg. Mgr: H,D. Bissell 
:rELEDYNE KINETICS, 41 0 S. Cedros Ave., Solana Beach, 

Cal., 92075, Tel: 714-755,1181,TWX: 910·322-1135; 
Mktg. V.P: L.R, Lingenfelter . " 

TELEDYNE MEC, 3165 Porter Dr., Palo Alto, Cal.,94304, 
Tel,: 415-493-1770, TWX: 910-373-1746; Sis. Mgr:J. 
Vance " , 

TELEDYNE MECCA, Box 36393, Houston, Tex.,,77036, 
Tel: 713-772-2811; Sis. Mgr: ML Denney', 

TELEDYNE MICRONETICS, 7155 Mission Gorge Rd., San 
Diego, Calif., 92120, Tel: 714-583-3525, TWX: 
910-335-2085; Sis. Mgr: p.N. Migdal 

TELEDYNE MICROWAVE, 815 Stewart Dr., Sunnyvale, 
Cal., 94086, Tel: 408-245-8550, TWX: 910-339-9291; 
Dir. Mktg: K.W. Mills 

TELEDYNE PENN-UNION ELEC., Box 723, Edinboro, Pa" 
16412: Tel: 814-734-1631; Sis. Mgr: WR Hendrickson 

TELEDYNE PHILBRICK, Allied Dr. at Rte. 128, Dedham, 
Mass:, 02026, Tet: 6,17-329-1'600, 'TWX: 710-348-6726; 
Sis. Mgr: J.N. Forster .......................................... Pg. 1294 
Ala' Huntsville, W.A, Brown Instr., 1314 Buford St:," 

NW, ' 205-539-441:-1 
Ariz ,Phoenix; Hytronic Meas., 1017 N.Third St. 

, 602-253·6104 
Cal Saratoga, Teledyne Philbrick, Box 512 

408-243-6116 
Cal W. Los Angeles, Teledyne Philbrick, 11941 

Wilshire Blvd. 213-451-8636 
Colo Denver, Hytronic Meas., 4940 E. 39th'Ave. 

, ' 303-388-4081 
Fla Ft. Lauderdale, WA Brown Instr., 961 'N.W. 53ra 

St. 305-564-8000 
Fla Ft. Walton Beach, WA Brown Instr., 18 Chelsea 

Dr. 904-243-6424 
Fla Orlando, W.A. Brown Instr" Box 513 

305-425-5505 
Ga Tucker, W.A. Brown Instr., 1682 Weymouth CI. 

, 404-939-1674 
Haw Kailua, Oahu, Pactron Sys., 133 Mookua 51. 

808-261-1224 
III Chicago, Pivan Engrg., 3535 W. Peterson Ave. 

312-539·4838 
Ind Indianapolis, 'Pivan Engrg., 1259 W. 86th 51. 

317-253-1681 
Kans Shawnee MiSSion, Pivan Engrg:, 5801 Outlook 

913-722-1030 
Md Kensington; Elctrn. Mktg. Assoes., 11501 Huff CI. 

301-881·5300 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Mass Dedham, Teledyne Philbrick, Allied Dr., Fite. 128 
, . ' 617-239-2030 

Mich Farmington, Carter, McCormic & Pierce, 23995 
, Freeway Pk .. Dr. 313-477-7700 

Minn Minneapolis, Pivan Engrg., 3307 N. Hwy. 100 
612-537-4501 

Mo 51. Louis, PivanEngrg.,.725 Old Ballas Rd. 
314-872-8424 

NM Albuquerque, Hytronic Meas:, 205 San Pablo, S.E. 
505-268-3941 

NY Elmont, Crane & Egert Corp .. 146 Meacham Ave. 
516-488-2100 

NY New Hartford, KLM Assocs., One Nouvelle Pk. 
. 315-73'5-8525 

NY No. ,Syracuse, KLMAssoes., 401 :;;. Main 51. 
315-458-6214 

NY Rochester, KLM Assocs., 39 Saginaw Dr. 
716-422-0820 

NC Winston-Salem, W.A. Brown Instr., 1108 Burke 
• 51., NW. 919-725-5384 

Ohio Cleveland, Carter, McCormic & Pierce, 21380 
Lorain Rd. '216-333-5650 

Ohio Dayton, Carter, McCormic & Pierce, Box 1472 
513-278-5873 

Pa King of Prussia, Elctrn. Mktg. Assoes., ,210 
Goddard Blvd. 215-265-1600 

Pa Piltsburgh, Carter, McCormic'& Pierce,.2(it' Penn 
Ctr. Blvd. 412-824-3760 

Tex Dallas, Teledyne Philbrick, 421 Preston Forest 
Twr. 214-239-9432 

Tex Houston, Teledyne Philbrick: Box 58463 
713-488-5941 

Utah Salt Lake City, Hytronic Meas., 2022 S. Main 51. 
801-466-4924 

, Wisc Brookfield, Pivan Engrg., 3055 N. Brookfield Rd. 
, 414-,786-1940 

TELEDYNE POSITIVE CONNECTOR, 6488 River Rd., 
, ,Ansonia, Coon., 06401, Tel: 203-7.35-,7831; V.P: R.M. 

Combs 

TELEDYNE RELA YS,Teledyne Co., 3155 W. EI Segundo 
Blvd., Hawthorne, Cal., 9Q250, Tel: 213-679,-2205, TWX: 
910-325-6600; Mktg Mgr: M. Field ........ Pgs. 1788,1789 
Ala Huntsville, Bostick & Assocs., 3322 So. Memorial 

Pkwy. 205-881-3679 
Ariz Phoenix, Dubblar' Assoes., 2875 Sky Hai1lor Blvd. 

602-273-7387 
Cal Mtn. View, G.C. Woempner Co., 1101 San 

Antonio Rd. 415-964-5454 
Colo Denver, Todd Assoes:, 1260 S. Inca 51. 

, . 303-744-2313 
III Rolling Meadows, Sumer, Inc., 5105 Tollview Dr. 

312,392-7370 
Ind Indpls:, R.F. Specialists, 6410 Woodwind Dr. 

. 317-783-7630 
Mich Birmingham, J.C. Hofstetter Co., 2100 Maple E. 

313-642-0590 
Minn,Mpls., Sumer, Inc., 7710 Computer Ave. 

612-920-8414 
Mo Kansas City, Pem Sis. Co., 635 E. 74th 51. 

816-333;6012 
Mo 51. Louis, Pe'm Sis. Co., 9451 Lackland Rd. 

314-HA-7 -7200 
NJ Eatontown, C£ Stalker, 42 Monmouth Rd. 

" ' 201-542-6884 
NM Albuquerque, 'Bennewitz Assocs., ,623 Wyoming 

S:E' , ' 505-255-8733 
Ohio Dayton, J.C., Hofstelter Co:, 3300 S. Dixie Dr. 

, 513-298-0662 
Ohio Medina, J.C. Hofstetter Co:, 5168 Valley View Dr. 

'216-241-4880 
Pa Piltsburgh,J.e. Hofstetter' Co., 176 Reed Dr. 

412-922-3890 
Tex HOUston, Vista Engrg., 3003 Yale 51. 

, 713-869-0109 
Tex Richardson, Vista Engrg., 777 Cen. Expwy. 

, '214-235-4547 
WashBellevu6, Western Tech. SiS., 10843 N.E. ,8 51. 

206-454-3906 
TELEDYNE SEMICONDUCTOR, 12515 Chadron Ave., 

Hawthorne" Cal., 90250, Tel:, 213-772-4551, TWX: 
910-325-6217; Sis. Mgr: W.B. Houston 

TELEDYNE TABER, 455 Bryant 51., No. Tonawanda, N.Y., 
14120, Tel: 716-694-4000, TWX: 710-262-1264; Sis. 
Mgr: D. Flavin' 

TELEDYNE WESTERN WIRE & CABLE, 2425 E. 30th St., 
Los Angeles, Cal., 90058, Tel: 213-587-7103; V.P. 
Gen'l. Mgr: W. Drolet, Jr: ' 

TELEMODEM,INC., 98-05 217th St., Queens Village;N.Y., 
11429, Tel: 212-479-0099; V.P. Dir. Mktg: J.O. Erickson 

TEl.EPHONE COMPS.;INC., 9 Norfolk Dr., Northport, N.Y., 
11768, Tel: 516-757-1826; Sis. Mgr: P: Costa' 

--' - Advertisement --

Telephone Components manufactures 
a complete line of plain or switch type 
Handsets. Also Headsets' with boom 
mike and single or double earphone; 
Hook switches and Hangers with se
lective switching arrangements; 
Noise-Canceling .carbon transmitters 
to fit all makes standard Handsets. We 
specialize in' supplying our products 
wired and assembled to your specific 
drawings and reqUirements. ' 

TELEPHONE DYNAMICS CORP., 1333 Newbridge Rd., N. 
Ijellmore, N.Y., 11712; Tel: 516-CA-I-9870; Sis. Mgr: L. 
Young 
--- Advertisement ---

Manufacturers several models of auto
matic, telephone answering and re
cording equipment. Direct "in-line" 
connection to your telephone, means 
positive action. Answers your phone 
promptly and takes orders, dictation, 
and technical and complicated mes
sages. Record both sides of phone con
versations. 

TELEQuiPMENT, LTD., Sub. of Tektronix, Inc.~ Box 500, 
Beaverton, Ore., 97005, Tel: 503-644-0161; Sis. Mgr: C. 
Bouffiou ........................ : ................................... :.: ..... Pg. 566 
(Refer to Tektronix, Inc. for sales office information.) 
TELESCIENCES,351 New Albany Rd., Moorestown,N.J., 

08057, Tel: 609-235-6227; V.P. Mktg: E. Hoeg 
TELETRONICS, INC" 760' N. Main 51., 'Orange, Calif., 

92667, Tel: 714-532-1044; Sis. Mgr: F. Klein . 
TELETYPE CORP., 5555 Touhy Ave., Skokie, III., 60076, 

Tel: 312-982-2000, TWX: 910-223-3611; Dir. Mktg: D.F. 
Corkle ' 

TELEVISION MICROTIME INC., Blue Hills Ave., 
Bloomfield, Conn., 06002, Tel: 203-242-0761; Sis. Mgr: 
R. McLean 

TELEX COMM. DIV., 9600 Aldrich Ave., 5., Minneapolis, 
Minn., 55420, Tel: 612-884-4051; V.P. Mktg: James 
Arrington 

TELMAR, INC., 810 W. Third Ave., Columbus, Ohio, 43212, 
Tel: 614-299-2165; Sis. Mgr: C.B. Zehnder 

TELONIG IN OS" INC., Box 277,. Laguna 8each,'Calif., 
92652, Tel:, 714-494-9401, TWX: 910-596-1320; V.P. 
Mktg: R.J. Aaron 

TELREX LABS., Asbury Park, N.J., 07712, Tel: 
201-775-7252; Sis. Mgr: R. ErcoUno . 

TELVAC INSTR. CO., 14614 Raymer 51., Van Nuys, Cal., 
91405, Tel: 213-994-9471; Sis. Mgr: J. Wheeler 

TEM-PRES RESEARCH DIV:, Carborundum Co., 1401 S. 
Atherton 51., State College, Pa., 16801" Tel: 
814-237-7631, TWX: 510-691-2670; Mktg. Mgr: H.J. 
Nearhoof 

TEMPEL STEEL CO., 5353 N. Elston Ave., Chicago, III., 
60630, Tel: 312-282-9400 

TEMPIL DIV., Hamilton: Blvd., So. Plainfield, N.J., 07080, 
Tel: 201-757-8300; Sis. Mgr: E.J. Schlueter 

TEMPLEMAN, DR CO.; 8 Park 51., Plainville, Conn., 
06062, Tel: 203-747-2709; Sis. Mgr: D.R. Templeman, 
Jr. ' 

TEMPLET IND., INC., 201 E. Bethpage Rd., Plainview, N.Y., 
11803, Tel: 516-694'7780;' Sis. Mgr: H.R. Twergo 

TEMPO INSTR., Div. Allen Elec. & Equip. Co., 1478 Old 
Country Rd.,' Plainview, N.Y.," ' 11803, Tel: 
516-694-4400, TWX: 510-224-6421; Ind. Grp., Sis. Mgr: 
H. White 

TEMPO/UTI DIV., Allen Elec. & Equip. Co., 9135 
Independence Ave:, Chatsworth, Cal., Tel: 
213-882-7722; Sis. Mgr: D.F. Ogle .......... Pg8. 384, 1349 
Ariz Phoenix, Rowe SiS., 323 E. McDowell Rd. 

602-254-3148 
Cal Los Angeles, Western Datolog, 815 Moraga Dr. 

213-476,1931 
ConnEssex, Lafage Assocs., Box 146 203-767-0465 
Fla' Orlando, Dost Assocs., 'Box 17057 305,831-1118 
III ,Northfield, Adcon Assocs., 466 Central Ave. 

312,446-6486 
Md Baltimore. Stemler Assocs., Inc., 6707 Whitestone 

Rd. 301-944-8262 
Mo 51. Louis, PEM SiS., 9451 Lackland Rd. 

314-427-7200 
NJ Fairfield,. KLS Assocs., Inc., 387 Passaic Ave. 

212-233-4849 
Ohio Dayton, DynelCo., Box 7 .. ' 513-434-6467 
Tex Houston, P.J.Scanlon Co., Rte'2, Box 1643 

, . 713-466-6897 
Tex Richardson, P.J. Scanlon Co., 724 S. Sherman 51. 

214-231-4661 
TEMPRESS INDS., INC., 980 University Ave.: Los Gatos; 

Calif., 95030; lei: 408-356-8151, TWX: 910-597-5392; 
Mktg. Mgr: H.C. Jones, Jr. 
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MANUFACTURERS & SALES OFFICES DIRECTORY TEN - THO 
TEN BOSCH, M., INC., Vermilyea St., Pleasantville, N.Y., 

10570, Tel: 914-769-3000; Sis. Mgr: P. Ten Bosch 
TENATRONICS, LTD., 3001 Chester Ave., Cleveland, 

Ohio, 44114, Tel: 216-781-7136; Sis. Mgr: J.L. Fine 
TENNEY ENGRG., INC., 1090 Springfield Rd., Union, N.J., 

07083, Tel: 201-686-7870, TWX: 710-985-4725; Mktg. 
Mgr: R.H. Brown. 

. --- Advertisement ---

Envirorimental and Space simulation 
equipment-all sizes to meet extreme 
specifications. Standard units include 
TENNEY JR. bench model; TH mod
els of temperature humidity chambers, 
STR models combine altitude, temper
ature and humidity. Space simulators 
feature pressure of 1-10 torr, cryo
genic heat-sinks, Environmental 
rooms and Incubators. 

TENOR CO., INC., 17020 W. Rogers Dr., New Berlin, Wisc., 
53151, Tel: 414-782-3800; Sis. Mgr: R. Turnbull 

TENSITRON, INC., P.O. Box 185, Depl. EEM, Harvard, 
Mass., 01451, Tel: 617-456-3511 

TENSOLITE, Dlv. Carlisle Corp., W. Main St., Tarrytown, 
N.Y., t0591, Tel: 914-631-2300, TWX: 710-567-1202 

. . Pg.3059 
Ariz Scottsdale, C. Hower & Co., Box 1627. 

602-947-4204 
Colo Denver, Todd Assocs., 1393 S. Inca St. 

303-777-4381 
Conn Canaan, Hathaway Elctrns., Ducillo Bldg. 

203-824-7721 
Fla W. Palm Beach, !<innally, 2706 Bahia Rd. 

305-967-3541 
III Chicago, J. Golten, 4319 W. Irving Pk. 

312-725-7870 
Ind GreenWOOd, V. Schillinger Co., Box 242 

. 317.-888-2260 
Mass Arlington, Hathaway Elctrns., 7-11 Mystic 

617-646-1380 
Mo St. Charles, Buse SiS., 212 Second 314-724-6667 
NY Rochester, J. Lazor, 39 Saginaw Dr. 

716-473-8337 
NY Tarrytown, F. Wroblewski, W. Main 51. 

914-631 '2300 
NC. Winston Salem, G. Bickford, 191-7 Dalwood Dr. 

919-765-9255 
Pa Ambler, Griffin-Campbell, 25 Skippack 

215-646-7535 
Tex Dallas, Blackburn Assoes., Box 20073 

214-FL-I-9991 
TERADO CORP., 1068 Raymond Ave., St. Paul, Minn., 

55108, Tel: 612-646-2868; Sis. Mgr: D. Munson . 
TERADYNE, INC., 183 Essex 51., Boston, Mass., 02111, 

Tel: 617-426-6560, TWX: 710-321-1055; Sis. Mgr: A. 
D'Arbeloff 

TEST EQUIP. CORP., Box 20215, Dallas, Tex., 75220, Tel: 
214-357-6271; Sis. Mgr: R.L. Mills 

TESTEX INC., 1.61 San Lazaro Ave., Sunnyvale, Cal., 
94086, Tel: 408-732-0461; Sis. Mgr: W. J. Smith 

TESTING EQUIP. & SUPPLIES CORP.,' 6 Huron Dr., 
Natick, Mass., 01760, Tel: 617-653-5950; Sis. Mgr: A. 
Greene 

TEXAS INSTRUMENTS, INC., Box 6015 MIS 561, Dallas, 
Tex., 75222, Tel: 214-238-6433, TWX: 910-867-4702; 
Prog. Mgr: H. Elliott 

TEXAS INSTRUMENTS, Components Grp., Box 5012, 
Dallas, Tex., 75222, Tel: 214-238-3732; Sis. Mgr: C.M. 
Clough 

TEXAS INSTRUMENTS, INC., 34 Forest St., Attleboro, 
Mass., 02703, Tel: 617·222-2800, TWX: 617-222-1259; 
Mktg. Mgr: B.O. Haun, Jr. 

TEXAS INSTRUMENTS, INC., Digital Sys. Div.-Houston, 
Box 66027, Houston, Tex., 77006, Tel: 713-494-5115; 
Sis. Mgr: Sawyer ' 

TEXSCAN CORP., 2446 N. Shadeland Ave., 
Indianapolis, Ind., 46219, Tel: 317-357-8781, TWX: 
810-341-3184: Sis. Mgr: LC. Dolan ..••••.•••.•••.••..• Pg. 578 

Cal Los Angeles, RF Assocs., 1621 Pontius 
213-478-1586 

Cal Palo Alto, RF Assocs., 800 San Antonio 
. 415-327-5531 

Colo Boulder, A.L.S. Elctrns., 1932 14th 51. 
, 303~44 7 -2436 

Conn Hamden, Instrs. Conslts., 2381 Whitney 
203-248-4174 

III Northfield, Torkelson, 540' W. Frontage 
/ 312-446-8450 

Ind Indpls., Torkelson, 3512 Rockville 317-244-7867 
Kims Overland Pk., Palatine Engrg. SiS:, Inc., 7520 W. 

63rd 51. 913-262-5643 
Md Bethesda, 5 & 5 Assocs., 7720 Wisc. 

301-654-1434 
MassWaban, Instrs. Conslts., 81 Wyman 617-969-9881 
Mich Ypsilanti, Micro 515. Corp., 650 Greenlawn 

313-482-1229 

See Page 957 for TRADE NAME DIRECTORY 

Minn Mpls., Torkelson Assoes., 4820 W. 77th 
612-920,1046 

Mo 51. Louis, Palatine Engrg. SiS., Inc., 8622 St. 
Charles Rock Rd. 314-426-7055 

NM Albuquerque, A.L.S. Elctrns., Box 11626 
505-298-2575 

NY Greenvale, B. D. Aaron, 55 Northern 
516-621-0630 

NY Syracuse, Labtronles, 130 Pickard Bldg. / 
315-454-9314 

NC Raleigh, Tech. Mktg. Assoc., 5100 N. Glen 
919-787-7244 

Ohio Dayton, Micro 515., 1250 W. Dorothy 
513-298-3033 

Pa King of Prussia, S & S, Boro Line 215-265-3450 
Tex Dallas, Dannemiller-Smith, Inc., 2712 W. 

Mockingbird La. 214-357-8249 
Tex Houston, Dannemiller-Smith, 5760 Rice 

713-668-4461 
Tex San Antonio, Dannemiller-Smith, Inc., 7077 San 

Pedro 512-341-1356 
WashSeattle, Dewar & Assocs., 6361 1st 206-763-2233 

TEXSCAN MICROWAVE PRODS., 2446 N. Shadeland 
Ave., Indianapolis, Ind., 46219, Tel: 317-357-8781, 
TWX: 810-341-3184; Sis. Mgr: R. Shevlot 

TEXTOOL PRODS., INC;, 1410.Pioneer Dr., Irving, Tex., 
75060, Tel: 214-ME-I-5585; Sis. Mgr: J. Stoddart 

THER ELEC. & MACH. WORKS, 17 S. Jefferson 51., 
Chicago, III., 60606, Tel: 312-FR-2-9855; Sis. Mgr: E.R. 
Ther 

THERM-O-LAB CORP., 6940 Farmdale Ave., N. 
Hollywood, Calif., 91605, Tel: 213~75-o105; Sis. Mgr: 
D. Page 

THERMAL AMER. FUSED QUARTZ, Change Bridge Rd., 
Montville, N.J., 07045, Tel: 201-334-7770; SIs. Mgr: J.F. 
von Sternberg . 

THERMAL IND'L. PROD., Box 405, Atchison, Kans., 66002, 
Tel: 913-367-1934; 515. Mgr: T. Moorhead 

Tt:iERMAL SYS., Div. Axial Corp., 13920 S. Broadway, Los 
Angeles, Cal., 90061, Tel: 213-FA-I-4350, TWX: 
910-346-6774; Sis. Mgr: J.E. Houck 

THERMALLOY CO., 8719 Diplomacy Row, Dallas, Tex., 
75247, Tel: 214-637-7333, TWX: 910-861-4410; V.P. 
Mktg: B. Bates 
--- Advertisement ---

ELECTRONIC COOLING SPE
CIALISTS and Semiconductor Acces
sories manufacturers - Heat Sinks, 
rorccu Air Coolers, Liquid Systems, 
SIC Mounting Pads and Insulators, 
Card Rack and Guides. . 

THERMAX WIRE CORP., 32-02 Linden Place, Flushing, 
N.Y., 11354, Tel: 212-939-8300, TWX: 710-582-2551; 
SiS, Mgr: R.R. Prusak 

THERMO ELEC. CO., INC., 109 Fifth St., Saddle Brook, 
N.J., 07662, Tel: 201-843-5800, TWX: 710-990-5108; 
Sis. Mgr: L. A. Watson 

THERMO SYS., INC., 2500 Cleveland Aile., N., St. Paul, 
Minn., 55113, Tel: 612-633-0550; 515. Mgr: J. Lerich 

THERMOMETRICS, INC., 15 Jean PI., Edison, N.J., 08817, 
Tel: 201-548-2299 

THERMOSEN, INC., 375 Fairfield Ave., Stamford, Conn., 
06904, Tel: 203-324-6125; Gen'1. Mgr: N.H. Magida 

THERMOTECH COIL FORMS & COMPS. DIV., 1202 S. 
5th St., Hopkins, Minn., 55343, Tel: 612-938-7671; SIs, 
Mgr: E. Ostergard ............................ _ •••••• Pgs. 2766-2n3 
Ariz Phoenix, D. Dick, 4710 N. 15th Ave .. 602-277-9740 
Cal Burbank, Secna, 1613 W. Burbank BI. 

213-849-6848 
Cal San Leandro, R. Meade, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
Fla SI. Petersburg, Fla. Div., 3200 Tyrone Blvd. 

813-347-2191 
Conn West Simsburg, Anchor Engrg. Corp., 6 

Arrowhead Drive 203-658-6261 
III Chicago, J. Robinson; 1721 W. Division 

312-252-3400 
III Norridge, B. Reynolds, 5135 N. Monterey 

312-457-1190 
Ind Ft. Wayne, R. McCampbell, 3715 Nokomis 

219-747-9697 
Iowa Des MOines, F. Wilcox Co., Inc., Box 1056 

515-255-8416 
Kans MiSSion, Inland Assoes., 6047 Howe Dr. 

913-362-2386 
Mass Wellesley Hills, Anchor Engrg., 40 Wash. 

617-235-6330 
Mich Detroit, G. Hall,10432 W. McNichols Rd. 

313~64-1368 
Mich Farmington, L. George, 32500 Grand River 

313-474-1505 
Minn Mpls., B. Houlihan, 6030 Wayzata Blvd. 

612-545-2538 
Mo St. Louis, E. Monnig, 3 Laymont 314-991-2512 

NJ Roselle, Midlantic Plastic SiS., 208 Columbus Ave. 
201-241-3875 

NY Manhasset, Kaelber & Mack, 75 Plandome 
516-627-6620 

NY Rochester, P. Schumacher, Box 8399 
716-235-2135 

NC Greensboro, Mfrg. SiS., Co., Box 20005 
919-274-2474 

Ohio Cleveland, G. Richards, 14237 Detroit Ave. 
216-221-3634 

Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Ore Portland, C. Riggs, 422 N.W. 8th 503-226-3286 
Pa Ardmore, Mldlantic Plastic SiS., 125 Coulter Ave. 

215-649-2436 
WashSeattle, J. Noll, 314 2nd Ave., S. 206-623-5709 
Wise Butler, D. Jensen, 5170 N. 125th 51. 

414-781-2260 

THERMOTECH PLASTICS, CO., 1202 S. 5th St., 
Hopkins, Mlnn1 55343, Tel: 612-938-7671: Sis. Mgr: E. 
Ostergard ................... _ ••.•.•.. , ........... _ ••.•... Pgs. 2766-2773 
Ariz Phoenix, O. Dick, 4710 North 15th Ave. 

602-277-9740 
Cal Burbank, Secana Co., 1613 W. Burbank Blvd. 

213-849-6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
ConnW. Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203-658-6261 
Fla St. Petersburg, Florida Div., 3200 Tyrone Blvd. 

813-347-2191 
III Chicago, J. Robinson, 1721 W. Division St. 

312-252-3400 
III Norridge, B. Reynolds, 51.35 N. Monterey Dr. 

312-824-4129 
Ind Fort Wayne, R. McCampbell, 3715 Nokomis Rd .. 

219-747-9697 
Iowa Des MOines,.F. F. Wilcox, Box 1056 515-255-8416 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

913-362-2366 
MassWeliesley Hills, Anchor Engrg., 40 Washington St. 

617-235-6330 
Mich DetrOit, G. Hall, 10432 W. McNichols Rd. 

313..ao4~·i3aa 

Mich Farmington, L. George, 32500 Grand River Rd. 
313-474-1505 

Minn Mipls, W.J. Houlihan, 6030 Wayzata Blvd. 
612-545-2538 

Mo St. Louis, E. Monnig, #3 Laymont 314-991-2512 
NJ Roselle, Midlantic Plastic Sis. Co., 208 Columbus 

Ave. 201-241-3875 
NY Manhasset, Kaelber & Mack, 75 Plandome Rd. 

516-627-6620 
NY Rochester, P. B. Schumacher, Box 8399 

716-235-2123 
NC Greensboro, Mfrs. SiS., Box 20005 919-274-2474 
Ore Portland, C. E. Riggs, 422 N.W. 8th Ave. 

503-226-3286 
Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
WashSeatlle, J. Noll, 314 2nd Ave. S. 206-.623-5709 
Pa Ardmore, Midlantic Plastic 515., 125 Coulter Ave. 

215-649-2436 
Wisc Butler, D. Jensen, 5170 N. 125 Sf 414-787-2260 

THERMOTRON CORP., 937 Washington Ave., Holland, 
Mich., 49423, Tel: 616·392-1492, TWX: 810-292-6164; 
Sis. Mgr: K.L. Dadd 

THERMOTRONIC DEVICES, INC., Forest & Hector Sis., 
Conshohocken, Pa., 19428, Tel: 215-828-4790; Sis. 
Mgr: JW. Brown 

THETA INSTR. CORP., 24 Dwight PI., Fairfield, N.J., 
07006, Tel: 201-227-1700; Sis. Mgr: T. Villano 

THIOKOL CHEMICAL DIV., 780 N. Clinton Ave.; Trenton, 
N.J., 08607, Tel: 609-396-4001, TWX: 510-685-9590; 
Bus. Mgr. Elec. Prod: J.P. McLusky 

THOMAS & BETTS CO., 36 Butler St., Elizabeth, N.J., 
07206, Tel: 201-354-4321, TWX: 201-354-6621; Sis. 
V.P: B. Conner . 

THOMAS ELCTRNS., INC., 100 Riverview Dr., Wayne, 
N.J., 07470, Tel: 201-696-5200, TWX: 710-988-5836; 
Sis. Mgr: B. Setticase . 

THOMAS INSTRUMENT CO., Route I, Phoenix, N.Y., 
13135, Tel: 315-695-5134; 515. Mgr: S.M. Thomas' 

THOMAS & SKINNF.R, INC., 1100 East 23rd St., 
Indianapolis, Ind., 46205, Tel: 317-923-2501;' Sis. Mgr: 
J.R. Hansen 

THOMSON-CSF ELECTRON TUBES, 50 Rockefeller 
Plaza, N.Y., N.Y., 10020, Tel: 212-489-0400; Mktg. Mgr: 
W. McLaughlin cont'd 
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THO - TOR 
cont'd -' --' Advertisemenf 

Thomson-CSF ,Electron Tubes, Inc, 
markets a complete line of electron 
tubes: 
Power grid tubes for industrial equip
ment and radar. and TV broadcasting. 
High power pulsed tubes are also used 
for low frequency radars, linear parti-

, cle accelerators and switching applica
tions. 
Microwave tubes such as magnetrons; 
crossed4ield amplifiers, high' power' 
and reflex klystrons, traveling wave 
tubes, backward-wave oscillators. Two 
new developments are' the Teratron 
(wide-band klystron) and the Carpi
troD (locked 'BWO for: amplifying a 
frequency-modulated signal). 
Image and storage tubes such as cath, 
ode-ray tribes for radar and computer 
displays and instrument use, scan-con
verters, barrier-grid and direct-view 
storage tubes., Two new developments 
ar,e a ISO-MHz cathode-ray tube for 
high frequency oscilloscopes and a duo, 
aI-color storage tube for radar 'display. 

"In addition to these, three families of , 
: tubes, the Electron Tube Group of 
Thomson-CSF' is also very active in 
the field of X-ray image intensifiers 
and gas lasers: 

THOMSON-CSF INC" 50 Rockefeller Plaza, New York, 
N.Y" 10020, Tel: 212-489.0400; 'V,P: M, Boxtierger 

THOMSON GEN'L. CORP., 161 Pleasanl 51., Lynn, Mass" 
01901, Tel: 617-598-4900; Sis, Mgr: E.E. Alexander 

THOR ELCTRNS, CORP., 741 Livingslon 51., Elizabelh, 
N.J" 07207, Tel: 201-354-2420; Sis. Mgr: J. Rose 

3M CO, ELECTRO PRODS, DIV" 3M Cenler, 51. Paul, 
Minn" 55101, Tel: 733-1110; Sis, Mgr: C.H, Carter 

3M CO., 3M Cenler, 51. Paul, Minn., 55101, Tel: 
, 612-733-1110; TWX: 910~563-3712 

3M C,O" OM & 5 Div., 5178 Crookshank Rd" Cincinnati, 
Ohio, 45238, Tel: 513-922-0941; Gen'!. Mgr: O,T. Shird 

THUNDER INT'L. CORP., 64 Tuttle Rd., Middletown, 
Conn., 06457, Tel: 203-347-8536; Pres. B.L Mack 

Pgs. 886-895 
Cal Encino, Cljrdinal Assocs" 16161 Venlura Blvd. 

213-788-4540 
Cal Esondi,lo, Cardinal Assocs., 1926 Summil Ridge 

, 714-746-3946 

Conn Canaan, G, M, Hamaway Elctrns" Ducillo Bldg, 
203-824-7215 

Fla Clearwaler, W, Wimberly, 532 5, FI. Harrison 
813-446-7072 

Fla Orlando, W. Wimberly, 500 5, Osceola 51. 
, 305-425-3083 

MassArlinglon, G, Halhaway Elclrns" 7-11 Mystic 
, 6,]-646:,380 

Mo ·SI. Louis, Zak &ASSOC~:, 629,N. New BallaS 
314-872-3191 

NY Massapequa, C,B, Hopkins Co" Box 192 
, 516-796-0066 

Ohio Cleveland, Aulomated Equip. & Engrg" 12417 
Cedar Rd. 21,6-371-5244 

Pa Flourtown', Avenir, Inc" Box 234 215-836-4400 
Pa Pittsburgh, Aulomated Equip, & Engrg., 648 

Cenler Ave: 412-931-7616 
Tex Dallas, Evans-McDowell, Box 35093 

214-351-1839 
Va 'Norfolk, Avenir, Inc., One' Executive Dr, 

703-497-1961 
THWING-ALBERT INSTR, CO., 1 0960 Dutton Rd" 

Philadelphia, Pa., 19154, Tel: 215-NE-7-0100; Sis, Mgr: 
T. Roache ' , 

TICKLE, ARTHUR ENGRG. WORKS, INC .. , 21 Delevan 51., 
Brooklyn, N,Y" 11231, Tel: 212-MA-5-4200;Sls.Mgr: 
N,P. Ha(Vey 

TILDEN TOOL MFG" Deming Ind'l. Area, Box 351, Deming, 
N,M., 88030, Tel: 505-546-9631; Pres: C. Tilden 

TIMB6\-TOP, INC., 199E N. Main 51., Freeport/N.Y" 
11520, Tel: 516-FR-9-0850; Sis. Mgr: W,E. Fischer 

MANUFACTURERS & SALES OFFICES DIRECTORY 

--- Advertisement 
TTl's SYNCLAMPS are the ONLY 
quick-releasing, self-locking and IN
STANT NULLING SYNCHRO
CLAMPS! Their INTEGRAL STOPS 
permit ,component mounting and null
ing (techniques that can save 70% OR 
MORE of the mounting and nulling 
time!). SYNCLAMPS meet, the 
MAXIMUM MIL SHOCK AND VI-

c",BRATION: 2000 ft-lbs/2000 cps! 
They also have the LOWEST IN
STALLED COST of any type of 
damp! A size and style for ANY size 
component and ANY application!! 

TIME-O-MATIC, INC., P.O, Box 850, Darivllle, III., 61832, 
, Tel: 217-442-0611; Sis, Mgr: W.A. Mureiko 

TIMES WIRE & CABLE, SUb. INSILCO Corp., Inl'l Silver, 
358 Hall Ave" Wallingford, Conn., 06492, Tel: 

'203-269-3381, TWX: 710-476-0763; Sis. Mgr: A.M. 
Kushner 

TIMING SYS" INC" 22 Sewall St:, Marblehead, Mass., 
01945, Tel: 617-631-0335; Sis, Mgr: p, Zorzy 

TINNERMAN DIV" Ealon, Yale & Tilwne, Inc" Cleveland, 
Ohio, 44101, Tel: 216-523-5000, TWX: 810-421-8678; 
Mklg. Mgr: E.E. 'Griger , 

TITAN TOOL SUPPLY CO., INC., 68 camel, Buffalo, N, Y., 
14216, Tel: 716-873-9907; Sis: Mgr: T, Kahn 

TITCHENER, E.H. & CO" 8 Titchener PI., Binghamton, 
N,Y" 13902, Tel; 607-772-1161, TWX: 510-252-1985; 
V .P-Sls: L.A. Satterlee 

T.J. ELCTRNS" Box 3057, FI. Worth, Tex, , 76105, Tel: 
817-261-6002; Sis. Mgr: T, Jeter' , 

"TMC SYSTEMS (ARIZ.), 930 West 23rd St, Unit 26, 
Tempe, Ariz., '85281, Tel: 602-967-7874, TWX: 
9111-9511-1943; Mktg. Mgr: D.R. Robinson 

Pgs. 1430,1'431 
Cal MIn, View,IFM-North, 2269 Old Middlefield 

415-961-2828 
Cal Van Nuys, Homer, 14436 Sherman Way 

, , 213-781-1236 
Conn Branford, R.H. Sturdy, 225 Montowse 51. 

203-488-2200 
Fla FI. Lauderdale, Lynch-Genlry, 6340 NE 20th 

, " ' 305-933-9936 
Fla 51. Petersburg,"Lynch-Genlry, Box 13248 

" 813~347-5131 
Ind Indianapolis, Gassner & Clark,1843 N, German 

Church 317-894-2421 
'" Chicago, Gassner & Clark, 6644 N, Weslern 

312-764-6121 
Md Lutherville, J. R. Daniel Co .. Inc" Box 124 

301-825-3330 
Mass Wellesley' Hills, R. Slurdy, 204 Worcester , 

" , 617-235-2330 
NY Syracuse, Naylor Elec" 1718 E, Erie' 

, 315-472-9183 
Pa' GlenSide, J:.R. Daniel Co., Inc" Box 3 

, 215-887-0551 
Tex FI. Worth, Dyna-Reps" Box 11436 '817~926-3344 
WashSeattle: Underwood & Underwood .. Box 66581 

, 206-243-7070 

TOBE DEUTSCHMANN LABS., INC., Box 74, Canton, 
Mass., 02021, Tel: 617-828-3366; Pres: T. Deutschmann 

, Pg.2476 
Cal Inglewood, C. Fowler; 9911 Inglewood 

, '213-678-5211 
Cal Menlo Pk., C. Fowler, 845 Oak Grove , 

415-322-5374 
Colo' Boulder, CW, Fowler Co., 1345 Spruce 

, , 303-449-2141 
NM Albuquerque, C. Fowler, 2622 San Mateo 

505-299-7676 
Tex Dallas, V,J. Sykes, 13333 N. Cenlral 

, 512-AD-5-5289 
WashBelievue, CW, Fowler, 845-1061h 206-454-8600 
For: Can., Toronto, Onl., DalaComp Elclrns" Ud., 15' 

Coldwater Rd .. Don Mills 416-445-2423 
TOCCO DIV.; Park-Ohio Inds,: 3800 Harvard Ave" 

Cleveland, Ohio, 44105, Tel: 21.6-341-2300; Mktg, Mgr: 
H.B."Osborn" Jr. ' 

TODD PRODS., ' 123 Mltbar Blvd., Farmingdale, N.Y~ 
,11735,Tel: 516-293-3440, TWX: 5111-224-6584; SIs. Mgr: 

Pgs. 929-931 
Ala Hunlsville, Tech. Assocs" Box 4088 205-881-8494 
Ariz Scottsdale, BennewilZ, 532 N. Brown 

, 602-947-7379 
Cal Gardena', Key Inslr., 1520 W. Rosecrans' 

213-321-5891 
Cal San Carlos, Elctrn. Engrg" 1293 Laurel' 

, 415-593-2189 
Colo Denver, Bennewitz, 2801 E. Colfax 303-399-1132 
Fla Orlando, TA Inslrs., 4314'Lake Underhill 

" 305-424-3030 

Iii Chicago, SEA, Inc., 4210 W, Irving Pk: Rd, 
. 312-282-6694 

Ind Carmel, SEA; 620 S, Range Une 317-846-2593 
Mass Braintree, Bordewieck Engrg., 221 ,Grove 

, '617-843-0845 
Minn Mpls., SEA, 7601 N, Kedtucky' 612-425-4455 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

, 816-444-9494 
Mo 51. Louis, Harris-Himson, 2814 5, Brentwood 

314-962-9895 
NJ Woodellff Lake, F & F Assocs., 58 Arcadia 

201-778-6767 
NMAlbuquerque, BennewilZ, 9720 Candelaria, N.E. 

505-298-6775 
NY Flushing, F & F Assoes" 71-30 Kissena 

, "516-334-1160 
Ohio Cincinnati, J, O. Olsen,' 5539 Stokeswood 

513-922-2176 
Ohio Cleveland, J. 0, Olsen, 16201 Shaker 

216-752-5444 
Pa Pittsburgh, J. 0, Olsen, 104 Elatan 412-279-2550 
SC Spartansburg, Tech, Assocs" Box 5583 

803-585-3864 
WashSeattle, R., Drake, 6133 Maynard 5, 206-763-2755 
Wise Waukesha, SEA, 420 W. Ravenswood Hills 

414-782-3388 
TODD SYSTEMS, 4 Radford PI., Yonkers, N,Y" 10701 

TOHOKU METAL INDS., LTD., No 13-10, 7-chome, 
Glnza, Chuo-ku, Tokyo, Japan, 'Tel: Tokyo 542-8171; 
Sis. Mgr: K; Suzuki .......................... __ ................. Pg. 2501 

TOKYO ELEC. CO., LTD., 14-8, 1-chome, Uchl-Kanda, 
Chlyoda-ku, Tokyo, Japan, Tel: 292-1011; Export Mgr: 
H. Hayashi •••••••• _ ................................................... Pg. 1350 
'Cal Los Angeles, Tec Amertca, 10680 W, Pico Blvd. 
TOLEDO COMMUTATOR CO., Owosso, Mich., 48867, 

Tel: 517-725-8192; S1s, Mgr: LH. Crane 
TOLEDO SCALE, Div. Reliance Elee, Co., 5225 Telegraph 

RiI., 'Toledo, Ohio, 43612, Tel: 419-478-5811, TWX: 
419-379-0284; Sis. ,Mgr: D,J.Boudinol 

TOPAZ ELCTRNS., 3855 Ruffin Rd., San Diego, Cal., 
92123, Tel: 714-279·011" TWX: 9111-336-1526; V.P. & 
Tech. Dlr: C.R. Carter .................................. Pgs. 896-904 
Ala Hunlsville, Ridge 'InSlr., 7220 Governor's 

205-837-3211 
Ariz Phoenix, willianis-Assocs" 2250 N. 161h ' 

602,254-6085 
Colo Denver; Williams-Assocs" 4971 Jackson 

303-388-4391 
Conn Hartford, Instr, Assocs."234 Murphy 

203-525-9367 
Fla Melbourne, C.E.S. Assocs., Box 1152 

, 305-254-2183 
Ga Atlanta, Ridge Inslr., 3094 Mc Cully, 404-939-1554 
m Chicago, Pivan Engrg., 3535 W. Pelerson' 

312-539-4838 
Ind Indpls.,Pivan Engrg" 8545,Northcrest CI. 

," 317-253-1681 
,Iowa C6dar Rapids, Pivan Engrg., Box 1274 

319-365-6635 
Kans Mission, Pivan Engrg, Co., 5920 Nail Ave. 

913-772-1030 
Md Bethesda, Bartlett, 4405 E.-W. Hwy. 

301-656-3061 
MassArlington, Instr. Assocs" 30 Park Ave. 

617-648-2922 
Mich Royal Oak, Salullo, 4514 N. Woodward 

313-549-3910 
Minn Mpls., Pivan Engrg" 3307 N. Hwy, 100 

612-537-4501 
MQ 51. Louis, Pivan Engrg., 725 Old Ballas 

314-872-8424 
NM Albuquerque, Williams, 420 Wash, 505-255-1638 
NY While, Plains, Bartlett, 470 Mamaroneck, 

914-949-6476 
Ohio Cleveland, Salullo Co., 16801 Euclid Ave. 

, , 216-486-2800 
Pa Wayne, Bartlett, 130 W, Lancaster 215-877-7071 
Tenn Oak Ridge, Ridge Inslr., 140 E. Div. Rd. 

, 615-483-1311 
Tex Dallas, R, Martin Assoes., Box 64513 

214-358-3704 
Tex Houslon, R. Martin A.soes" Box 19291 

713-468-3877 
Wise Brookfield, Pivan Engrg. Co., 3055 N. Brookfield 

Rd. .414-786-1940 
TOPFLIGHT CORP., 160 East 91h Ave., York, Pa., 17404, 

Tel: 717-843-9901, TWX: 510-657-4849; Mklg. Dir: P,F. 
Masterson 

TOPPER MFG. CO., INC" 889 Northern Blvd., Great Neck, 
N.Y., 11023, Tel: 516-466-3889; Sis. Mgr: F. Greil 

TORELCO INC" 51 Smilh 51., Box, 108, Irvington, N.J., 
07111 "Tel: 201-374-8641; Sis, Mgr: R. Hillebrand 

See page 3073 To Get Your Copy of the Radio-Electronic Master eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY TOR - TRI 
TDRIN CORP., 100 Franklin Dr., Torrington, Conn., 06790, 

Tel: 203-482-4422, TWX: 710·439-2343; M.M: K.E. 
O'Shaughnessy 

TORITCORP., 1133 Rankin St., St. Paul, Minn., 55116, Tel: 
612-698·0391; Sis. Mgr: T.G. Ranheim 

TORNGREN CO., Div. Standard Int'1. Corp., 236 Pearl St., 
Somerville, Mass., 02145, Tel: 617-666·3250; Sis. Mgr: 
K.A. Casavant 

TOROTEL, INC., 13402 S. 71 Hwy., Grandview, Mo., 
64030, Tel: 816-50-1-6314, TWX: 910-777-7037; Sis. 
Mgr: R. Osborne 

Pgs. 1432,1529,2502-2505,2984,2985 
Ariz Scottsdale, C. Fink, Box 434 602·992-9884 
Cal Los Altos, Parsons Co., One First SI. 

415-941-4745 
Cal Los Angeles, EI-Com Sis., 5134 Valley 

213-223-1351 
Colo Littleton, R. G. Entprs., 7272 S. Lincolnway 

303-794-6164 
Md Silver Sps., Mechtronics, 11700 Old Columbia 

Pike 301·622-2420 
Fla No. Miami, Barrett, 300 NW. 123rd 305-681-4957 
Fla Orlando, Barrett Assocs., Box 14205 

305-277'2857 
11/ Chicago, Gassner & Clark, 6644 N. Western 

312-764-6121 
Kans Shawnee Mission, Florence & Meyer, 5812 

Roeland 913-722-5210 
MassWeslon, J.J. Goode, 44 Ledgewood Rd.· 

617·235-3900 
Mich DetrOit, H. Teplitz, 26847 Grand River 

313-537-9058 
Minn St. Paul, H.A. Cullen, 1595 Selby Ave. 

612-646-7371 
Mo St. Louis, Florence & Meyer, 8650A Airport 

, 314-521-6800 
NY DeWitt, EW. Hoyer, Box 51 315-446-3523 
NY Manhasset, Win-Cor Elctrn., 75 Plandome 

516-627-9474 
NC Charlotte, A.E. Over, 3723 Country Ridge 

704-366·8601 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrook 

216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem 513·277·6531 
Pa Birchrunville, Jadelectronics, Box 126 

215-647-5151 
Tex Dallas, Norvell Assocs., Box 20279 

21.f-:=L-7<~~51 
Tex Houston, Norvell, 6440 Hillcroft Ave. 

713-774-2568 
WashBelievue, Western Tech. SiS., Box 902 

206-454-3906 
For: Can., Toronto, Ont., Wilson Entprs., 386 Bering 

416-231-7536 
TOROTRON, 150 S. Terrace Ave., MI. Vernon, N.Y., 

10550, Tel: 914-664·2050; Sis. Mgr: O. Zanger 
TORR LAB~., 2228 Cotner Ave., Los Angeles, Cal., 90064, 

Tel: 213-477-1224, TWX: 213-490-3972; Sis. Mgr. Len 
Mc Curley 

TORRINGTON CO., Box 1008, Torrington, Conn., 06790, 
Tel: 203-482-4441, TWX: 710-439-2525; Sis. Mgr: C.R. 
Kuile 

TORSION BALANCE CO., 35 Monhegan St., Clifton, N.J., 
07013, Tel: 201-473-6900; Sis. Mgr: C.T. Kasline 

TORWICO ELCTRNS., INC., Rte. 70, Lakewood, N.J., 
08701, Tel: 201-364-1800, TWX: 201-363-1611; Sis. Mgr: 
S. Karr ............................................. : Pgs. 2506,2507,2987 
. Cal Tarzana, A. Capell, 18376 1/2 Ventura , 

213-987-2233 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd. 

305·841-2330 
III Deerfield, W. Krueger, 1150 North Ave. 

312-945-4738 
Kans Overland Pk., Buse SiS., 6920 W. 83rd St. 

913-649-1913 
Md Baltimore, Shipllltt-Warrington, Box 6789 

301-823-8759 
Mass Needham Hgts., Stickney & Prouty, 32 Kearney 

Rd. 617-449-3733 
Mo St. Charles, Buse Sis., Box 68 314·724·6667 
NJ Haddonfield, TAl Assocs., 138 Haddon Ave. 

609·854-3011 
NY Fayetteville, H.C. Johnson, Box 215 

315-NE-7·9383 
NY Great Neck, Trionic, 320 Northern Blvd. 

516·466-2300 
NY Larchmont, Montclair Elctrns., 7 Woodland 

914-834-8905 
NY Rochester, H.C.Johnson, 111 Mt. HOlle 

716·HA-6-1090 
NY Schenectady, H.C. Johnson, Box 86 

518-FR-4-5901 
NY Williamsville, H.C. Johnson, 8 Los Robles 

716-632-7880 
Ohio Kent, Norco Ind'l, 501 Cougler Ave. 216·678-8462 

See Page 957 for TRADE NAME DIRECTORY 

Tex Dallas, Bellingham, 1002 Burlington 
214·WH-2·6595 

TOUCHMASTER LABS., 6750 Selma Ave., Hollywood, 
Calif., 90028, Tel: 213·466·6664 

TOWER MFG. CORP., 158 Pine St., Providence, R.I., 
02903, Tel: 401-331-2380; Sis. Mgr: L.J. Shatkin 

TOWNSEND CO., Cherry Rivet Div., P.O. Box 2157, Santa 
Ana, Calif., 92707, Tel: 714-545-5511, TWX: 
910-595-1500; Sis. Mgr: D.J. Sauser 

TOWNSEND CO., Fabricated Prods. Div., West Newton, 
Pa., 15089, Tel: 412-872-6200, TWX: 710-789-3880; 
Sis. Mgr: J. Stargle 

TRA-CON, INC., 55 North SI., Medford, Mass., 02155, Tel: 
617-391-5550; Sis. Mgr: A. Swartz 

TRACOR, INC., 6500 Tracor La., Austin, Tex., 78721, Tel: 
512-926-2800, TWX: 910-874-1372; Mktg. Dir: C.D. 
Anderson 

TRAID CORP., 900 Grand Central, Glendale, Cal., 91201: 
Tel: 213-247-3000; Sis. Mgr: R.W. King 

TRAK MICROWAVE, 4726 Eisenhower Blvd., Tampa, Fla., 
33614, Tel: 813-884-1411; Reg. Sis. Mgr. T.G. Toth 

TRANEX, INC., 1599 Stierlin Rd., Mountain View, Cal., 
94040, Tel: 415-968-9292; Sis. Mgr: R.D. Bailey 

TRANS·MET ENGRG., 611 E. Lambert Rd., La Habra, Cal., 
90631, Tel: 213·691-2266; Sis. Mgr: D.A. Hornbaker 

TRANS-SO NICS, INC., P.O. Box 326, Lexington, Mass., 
02173, Tel: 617·272-1000, TWX: 710-332-1635; Sis. 
Mgr: J.P. Phillips 

TRANS-TECH, Box 457, Gaithersburg, Md., 20760, Tel: 
301·948·3800, TWX: 710-828-0549; Sis. Mgr: E.T. 
Fleming 

TRANSCO PRODS., INC., 4241 Glencoe Ave., Venice, 
Cal., 90291, Tel: 213-821-7911, TWX: 910-343-6469; SIs. 
Mgr: M. Sawyer, Jr ................................................. Pg. 613 
Ga Doraville, Transco Prods., Inc., 3093 Wanda 

Woods Dr. 404·436·7544 
Md Laurel, VPI Assoc., 13001 Mistletoe 301-792-7631 
MassStoneham, VPI Assoc., Inc., 422 Main St. 

617-438-3113 
NY Great Neck, VPI Assoc., 300 Northern 

516·482·8387 
Ohio Middletown, Transco Prods., Inc., Box ·129 

513-423·0332 
Pa Montgomeryville, VPI Assoc., Box 452 

215-474-3200 
Tex FI. Worth, Carey-WOlf Co., Box 12425 

917·7~9·17Q2 

Tex Houston, Carey Wolfe Co., Box 60338 
713·643·2114 

VA Falls Church, Transco Prod., Box 569 
703-532·2355 

TRANSCON MFG. CO., 2655 Perth St, Dallas, Tex., 
75220, Tel: 214-357-8301; Sis. Mgr: J. Clifford 

Pgs. 1844,1845,3060-3067 
Ala Huntsville, Reynolds, 904 Bob Wallace 

205-536-1941 
Ariz Phoenix, Toward Engrg., 3514 E. Indian School 

602-955·3193 
Cal Inglewood, V & L, 3412 W. Century 213-671-7688 
Fla Melbourne, Reynolds, 822 E. Strawbridge 

305-727-3205 
Fla Orlando, Reynolds, 2903 Timberlake 

305-859-2470 
Fla Plantation, Reynolds, 320 SW. 75th 

305-581-6611 
Ga Atlanta, Reynolds, 175 W. Wieuca 404-252-5360 
KansOverland.Pk., Lowell, Kangas & Assoc., Box 4116 

913-888-3200 
Mo St. Louis, Lowell, Kangas & Assoc., Box 12526 

314-647-1111 
NY Buffalo, M. Farber Assocs., 203 Jackson 

716·856-5526 
NC Greensboro, Reynolds, 412 W. Market 

919-275-3725 
Ohio Cleveland, Loesch Assocs., One Public Sq. 

216-241-4581 
Ore Portland, J. BeLusko, 2355 N.W. Quimby 

503·222-4279 
Tenn Memphis, A. Engelman Co., Box 12091 

901-275-3680 
Wisc Wauwatosa, Larsen, 10855 W. Potter 

414·258-0529 
TRANSDUCER CONTROLS CORP., 737 N. Dodsworth, 

Covina, Calif., 91722, Tel: 213-331-0917; Mktg. Mgr: 
A.A.lsford 

TRANSDUCER SYSTEMS, INC., Easton & Wyandotte 
Rds., Willow Grove, Pa., 19090, Tel: 215-657-0655; Sis. 
Mgr: B.F. Drill 

TRANSDUCERS, INC., 11971 E. Rivera Rd., Santa Fe 
Springs, Calif., 90670, Tel: 213·693-2711, TWX: 
910·586-1899; Sis. Mgr: A.E. Nordstrom 

TRANSFORMER DESIGN, 7377 N. 76 St., Milwaukee, 
Wisc., 53223, Tel: 414-353-8017; Pres: R.B. Lesgold 

TRANSFORMER MFRS., INC., 7051 W. Wilson Ave., 
Chicago, III., 60656, Tel: 312-SP·4-4600, TWX: 
910-221·5223; Sis. Mgr: R.S. Fenton 

TRANSFORMER TECH., INC., 4447 W. Armitage Ave., 
Chicago, III., 60639, Tel: 312-276-3110; Sis. Mgr: A. 
Werner 

TRANSIDYNE-GENERAL CORP., 462 S. Wagner Rd., Ann 
Arbor, Mich., 48103, Tel: 313-663·9329; Biomedical 
M/M: P.M. Llewellyn .. 

TRANSISTOR DEVICES, 85 HorSehill·.Rd., Cedar Knolls, 
N.J., 07927, Tel: 201-267·1"900; Sis. Mgr: J.A. Gilson 

TRANSITRON ELCTRN. CORP" 168 Albion St., 
Wakefield, Mass., 01880, Tel: 617-245-4500, TWX: 
710-348·6718; Sis. Mgr: H. ~oolalian 

1RANSMAGNETICS INC.,. )2.10 Adams Blvd., 
Farmingdale, N.Y., 11735, fel::.516-293-3100, TWX: 
510-224-6420; Sis. Adm: J. pa~ari,!lIa 

Pgs. 382,383,1874,1875 
Cal· Inglewood, Transmagnetips, Box 3455 

213-671-6851 
Fla Winter Pk., Great Lake l'Id'l Sis., 1701 Lee Rd. 

305·645-2009 
MassWaltham, Resco, 181 we~\" St. 617·899-6618 
NY Syracuse, Nycom, Inc., 2002 Teall Ave. 

." 315·437-8343 
Ohio Dayton, Berberich & Assoc(4130 Linden Ave. 

513·252·9981 
Tex Dallas, Jacobson Co., 8609 N.w. Plaza Dr. 

. 214·363-7584 
For: Can., Pierrefonds, Que., Avotronics, 13189 

Shelborne 514·626-6511 
For: Can., Willowdale, Ont., Avotronics Inc., 5 

Allenbury Gdns. 416-225-7494 
TRANSREX DIV., Gulton Inds., 2001 W. Artesia Blvd., 
. Torrance, Cal., 90504, Tel: 213-327-9224; Sis. Mgr: M. 

Anderson . 
TRANSYSTEMS ELCTRN. CO., 2~00 Central Rd., Fort 

Lee, N.J., 07024, Tel: 201-WI-Y-7S48; Sis. Mgr: N. Rne 
TRENT, INC., 201 Leverington Ave., Philadelphia, Pa., 

19127, Tel: 215-482-5000; Sis. Mgr: D.A. Miller 
TREPAC CORP. AMERICA, 30··W. Ha,milton Ave., 

Englewood, N.J., 07631, Tel:'¥01-567-3810, TWX: 
,01-537-4977; Sis. ~..,~gr: H. TI'~fiV~r 

--- Advertiserriertt: ---

"SOLID· STATE E~EtTRONICS 
FOR TELE-COMMUN"ICil\TIONS" 
Transistorized and Solid Slate Tele
graph Keying Relays Teleprinter Mag
net Drivers and AutomatiC Motor 
Controls Transistroi"zed·!.Tone Ope
Fated and Time DelljY Relays Transis
torized TELETYPE I Computer 
Interfaces & Repeaters DATATONE 

, - Tone Transmitters & Tone Receivers 
for TELETYPE, Selective Calling, 
Switching & Control (AM & FSK)-Fil
teTs-D.C. to A.C. Frequency and Volt
age Regulated Inverters. 

TRESCO AN AYDIN CO., 3824 Terrace St., Phila., Pa., 
19128, Tel: 215-IV-3-1383; Sis. Mgr: T. Hall 

TRG PRODS:, Control Data Corp., 400 Border St., E. 
Boston, Mass., 02128, Tel: 617-569·2110, TWX: 
710-329-6639; Sis. Mrg: W.A. Johnson 

TRI·COM, INC., 12216 Parklawn Dr., Rockville, Md., 
20852, Tel: 301-881-9050; Sis. Mgr: O.J. Strock 

TRI·DEX CO., 2146 E. Main St., Visalia, Calif., 93277, Tel: 
209-732-7415; Pres: K.B. Howard 

TRI-EX TOWER CORP., 7182 Rasmussen Ave., Visalia, 
Calif., 93277, Tel: 209·732·8383; Sis. Mgr: C.C. 
Blyleve,; 

TRI·POINT INDS., INC., One Trilon Way, Commack, N.Y., 
11725, Tel: 516-543·1600; Sis. Mgr: P.F. Leaper 

TRI·STATE ELCTRN·S. CORP., Broadway & Jefferson 
Sts., Camden, N.J., 08104, Tel: 609-365·6884; Sis. 
Mgr: L.A. Mehr 

TRI·TRONICS CO., 619 Enterprise Dr., Oak Brook, III., 
60521, Tel:" 312-654-3255; Pres: W.J. Ahlswede 

TRI·TRONICS LAB., Box 638, Euless, Tex., 76039, Tel: 
817-267-1366; Sis. Mgr: J.D. Mattox 

TRIAC ELCTRN. SYS., 200 Park Ave. Ste 303E, N.Y., 
N.Y., 10021, Tel: 212-687-0620; Sis. Mgr: J. Rostow 

Pg.1351 
NJ Newark, Triac Elctrn. Sys., 1223 Nat'l. Newark 

Bldg. 201-623-4258 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) •.. 2009-3076 (Vol, 3) 



TRI-TRY MANUFACTURERS & SALES OFFICES DIRECTORY 

Advertisement --

We invite you to explore with us the 
exciting world of the thyristor 
(TRIAD, SCR, UJT, CUIT, SUS, 
SCS, DIAC, SBS, CSCR, LASCR and 
LASCS) as it may pertain to your ap
plications and our product line as fol
lows: 

• Power Supplies, Constant V AC, 
Auto Transformers • Solid, State 
Relays, Sensitive Relays. High Cur
rent Static Switches • Zero Voltage 
Controls • Phase' Controls· Soft Start 
and lor Stop (Up ramp, down ramp) • 
Over Voltage' Crowbars • Transient 
Suppressors, Snubber Networks • 
Threshold Detectors • Over Current 
Breakers • Motor Speed Controls • 
Welding Controls and Timers. Elec
tronic Precision Timers • Latching 
Switches, Memories, Logic Boards • 
Shift Registers, Counters, Ring, Preset 
• ,Converters, Inverters, 'Cyclo-Con
verters • Pulse Modulators, Trans
formers, Triggers· Lighting Controls 
• Traffic Appliances • Automotive • 
Alarm Logic, Boiler Water Level Con
troIs'. Electro Mechanical Hybrids • 
Temperature, Pressure Controls • 
Steam, Hydraulic, Pneumatic Flow 
Systems • Sensors, Probes, Thermis
tors, Transducers • Proximity Con
trols, Sensors • Burglar Alarms 

TRIAD DISTRIBUTOR DIV" Litton Inds" Inc .• 305 N. Briant 
SI.. Huntington. Ind., 46750. Te,l: 219-356-6500. TWX: 
810-333-1532; Sis. Mgr: P.N. Cook 

TRIAD-UTRAD. Div. Litton Sys.. 305 N. Briant SI.. 
Huntington. Ind .• 46750. Tel: 219-356-7100. TWX: 
810-333-1532; Sis. Mgr: J.A. Tracy 

TRICO FUSE MFG. CO .• 2948 North 5th St.. Milwaukee. 
Wisc .• 53212; Tel: 414-264-3410; Sis. Mgr: F.G. Masek 

TRICRAFT PRODS .• Div. Hi-Lo Mfg. Corp .• 1124 W. 
Newport. Chicago. III .• 60657. Tel: 312-935-5383; Sis. 
Mgi: A. Klancnik 

TRIDAIR 'INDS.. Fastener Div .• 3000 W. Lomita Blvd .• 
Torrance. Calif .. 90505. Tel: '213-775-7151. TWX: 
910-347-6239; Sis. Mgr: J.T. Rohleen 

TRIMM, INC., 400 W. Lake St., Box 489, Ubertyville, III., 
60048, Tel: 312-362-3700; Sis. Mgr: P.A. BoHorff 

Pg.2718 
Cal Los Angeles. Trimm. 1'338 S. Atlantic Blvd. 

213-261-9176 
Cal Palo Alto. J.M. Assocs .• 415 Cambridge. Ste. 5 

415-327-1260 
Fla Winter ,Pk .• Hawkins-Hutto. Box 1509 

305-647-7407 
Ga Atlanta. Millar-Elctrns., Box 12137. Northside Sta. 

404-261-6160 
Ind FI. Wayne. Paul Sis .• 3501 Fairfield Ave. 

219-744-0589 
Md KenSington. F-M Elctrn .• 3519 Raymoor Rd. 

301-949-1707 
Minn Mpls .• Kirkeby & Assocs .• 821 2nd Ave .• N. 

612-377-3239 
NY Manhasset. Win-Cor Elctrn .• 75 Plandorne Rd. 

, 516-627-9474 
NY Melville. Rocke Int'!.. 80 Marcus Dr. 516-694-7800 
NY Albany. T. Ferguson Sis .• 1654 Central Ave. 

518-869-0405 
NY New York. H.E Smith. 259 W. 14th SI. 

, 212-242-2398 
NY, Rochester. T. Ferguson SiS., Box 3893 

716-482-7757 
NC Raleigh. Millar Elctrns .• Box 17173 919-787-9564 
Ore Portland. J.W. Eckersley Co .• 3150 s.w. Hamilton 

503-246-3183 
Pa Havertown. F-M Elctrn., 206 Bewley Rd. 

215-446-1962 
RI Cumberland. M.F. Perry. Rosewood La .• R.D. 2 

401-333-5054 
Tex Dallas. Techno Assocs .• Box 20544 214-357-9213 
EXP: III., Libertyville. Trimm. Inc .• 400 W. Lake St. 

TRINDL PRODS .• INC .• 1807 S. Clark St.. Chicago. III .• 
60616. Tel: 312-842-7716; Sis. Mgr: J.R. Maloney 

TRIO 'LABS, INC., 80 Duponl SI., Plainview, N.Y., 11803, 
Tel: 516-681:.0400, TWX: 510-221-1861 ....•......... Pg. 932 
Cal Palo Alto. B. Oppenheim. Inc., 2179 Park Blvd. 

415-321-7323 
Cal So. Pasadena. QPL. Inc .• 1015 Fremont Ave, 

213-682-3705 
Fla Maitland. Greenstein Assocs .• 1205 Winston 

305-838-5607 
III Chicago. Data Elctrns. Co .. Inc .• 5505 N. Menard 

312-774-1452 

Md Silver Spring. RL Engrg .• 11215 Oak Leaf Dr. 
301-656-1999 

Mass Burlington. Research Instrs .• Inc .• 87 Terrace Hall 
Ave. 617-272-1800 

Mich Farmington. Carter. McCormic & Peirce. Inc .• 
23995 Freeway Pk. Dr. 313-477-7700 

Minn Mpls .• Data Elctrns .• 821 2nd Ave. N. 
612-377-8383 

NJ Englewood Cliffs. Power Conversion & Control. 
Box 1251, 201-569,-0015 

NC Bethania. Candor Co. 919-924-1480 
Ohio Cleveland. Carter. McCormic & Peirce. Inc .. 

21380 Lorain Rd. 216-333-5650 
Ohio Dayton. Carter. McCormic & Peirce. Inc .• Box 

1472 513-278-5873 
Pa Pittsburgh. Carter. McCormic & Peirce. Inc .• 201 

Penn Ctr. Blvd. 412-824-3760 
Tenn Bristol. Candor Co .• Inc. 615-764-6215 
Tex Dallas. Norvell Assocs .• Inc .• 10210 Monroe Dr. 

214-FL-7-6451 
Tex Houston. NOlvell Assocs. Inc .• 6440 Hillcroft Ave. 

713-774-2568 
TRIO MFG. CO .• Griggsville. III .. 62340. Tel: 217-833-2395; 

Sis. Mgr: W. Bradshaw 
TRIO-TECH. INC. OF CALIF .• 2435 N. Naomi St.. Burbank. 

Calif .• 91504. Tel: 213-846-9200. TWX: 910-498-2709; 
Sis. Mgr: J. Guy 

TRION. INC .• 1000 Island Ave .• McKees Rocks. Pa .• 15136. 
Tel: 412-331-3300;V.P: H.E. Carr 

TRIPLE-A SPECIALTY CO .• 5750 West 51st SI.. Chicago. 
111 .• 60638. Tel: 312-458-7200; Sis. Mgr: Mr. Bernes 

TRIPLETT ELEC. INSTR. CO., 280 Harmon Rd., Bluffton, 
OhiO, 45817, Tel: 419-358-5015, TWX: 8111-490-2400; Sis. 
Mgr: N.A. Triple« .......................................... Pgs. 567-5n 
Ariz Phoenix. Sheller-Kahn Co_ Box 1587 

602-258-7893 
Cal Inglewood. J. Berman. 9000 Bellanca. 

213-678-1281 
Cal Millbrae. Polach & Bensinger. Inc .• 231 E. Millbrae 

Ave. '415-697-2525 
Colo Denver. Shefler-Kahn. 2422 S. Downing 

303-733-6330 
Fla Winter Pk .• Hawkins-Hutto. 501 Park 

, 305-647-7407 
Ga Atlanta. Millar Elctrns .• 3110 Maple 404-261-6161 
Haw Honolulu. B. Kolans. Box 2098 811-628 
III Oak Pk .• G. Petitt. 6332 Roosevelt 312-369-8940 
Ind Ft. Wayne. W. Bieberich. 801 Leesburg 

219-432-2537 
Kans Overland Pk .• T. Dowell. 8151 Marty , 

913-649-6069 
Md Reisterstown. Massey Assocs .• Dover Rd. 

, 301-833-2039 
Mich Grosse Pt. Woods. Elko Sis .. 970 N. Oxford 

313-884-7893 
Minn Mpls .. Heimann. 5603 Lyndale 612-861-6051 
NM Albuquerque. Sheller-Kahn. Box 8342 

505-265-7077 
NY DeWitt. F. Taylor. 4455 E. Genesee 315-446-Q422 
NY Woodside. D. Tobias & Co .• 49-01 31 St. 

212-726-4551 
NC Raleigh. Millar Elctrns .. N. Hills Off Mall 

. 919-787-9564 
Ohio Rocky' River. C. Dolfuss. <lr .. 19035 Detroit 

216-333-7504 
Pa Havertown. Snyder & Massey. 1325 W. Chester 

Pike 215-789-2320 
Pa Pittsburgh. G.S. Root. 809 Wainwright 

412-561-4125 
RI Lincoln. Adams-McGregor. 66 Lakeview' 

401-726-1300 
Tex Dallas. Lund & Co .• 2616 Manor Way 

214-358-4335 
WashSeattle. J. Backer. 221 W. Galer 206-285-1300 
For: Can .. Downsview. Onl.. L. Finkler. Ltd .• 25 Toro 

416-630-9130 
For: Can .• Winnipeg. Manitoba. Smith-Patterson. 1550 

Erin SI. 204-774-1855 
TRIPP RESEARCH CORP .• 841 Warrington Ave .• 

Redwood City. Cal.. 94063. Tel: 4,15-365-2828;' Sis. 
Mgr: A. Iversen 

TRISH ENERGETICS. Pond Rd .• Harvard •. Mass .• 01451. 
Tel: 617-456-3909; Sis. Mgr: J Yarlott 

TROMPETER ELCTRNS., 8936 Comanche Ave., 
Chatsworth, Cal., 91311, Tel: 213-882-1020, TWX: 

. 910-494-1210 .............. : ............................... Pgs. 1958,2719 
Ala Huntsville. Currie Aerospace. 2603 Artie 

205-536-5650 
Ariz Phoenix. Aztec Entprs .• 15 No. 40th PI. 

602-267-8103 
Cal Chatsworth. Trompeter Elctrns .. 8936 Comanche 

213-882-1 020 
Cal Redwood City. Long. 505 Middlefield 

. ,. 415-369-3324 
Colo Littleton. Aztec Entprsc. 1449 W. Littleton 

303-798-4574 

, See Page 3073 To Get Your Copy of the Radio-Electronic Master 
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Fla Orlando •. Currie' Aerospace. 2907 McCoy 
. 305-855-0843 

III Elmhurst. Scott Assoc .• 663 Fairview Ave. 
312-279-5681 

Md Silver Spring. Sel Tronics, 721' Ellsworth 
301-589-3391 

Mass Belmont. Vector Sis' .• 774 Pleasant SI. 
617-489-1400 

Minn SI. Paul. Wagner Compo Cons Its .• 542 S. Snelling 
Ave. 612-698-0331 

Mo Kansas City. Harris-Hanson. 7916 Paseo 
816-HI-4-9494 

Mo . SI. Louis. Harris-Hanson. 2814 S. Brentwood 
314-962-0111 

NJ Saddlebrook. L & M Assoc .• 511 Victor 
201-843-8700 

NM Albuquerque. Aztec Entprs .• 829 Penn. Ave., N:E. 
505-255-2440 

NY BrentWOOd. L & M Assocs., 7 Mayflower Ct. 
516-231-8363 

NY 'Fayetteville. M. P. Andrews. 319 Mott Rd. 
315-637-3144 

NC Winston-Salem. Currie Aerospace. Box 10329 
919-764-0682 

Ohio Cincinnati. J. Olsen. 5539 Stokeswood 
513-922-2176 

Ohio Cleveland, J. O. Olsen, 16201 Shaker 
216-752-5444 

Ore Portland. McLaren-Topp. 5319 S.W. Westgate 
503-297-2248 

Pa Andalusia. L & M. 965A Bristol Pike 215-639-3100 
Pa Pittsburgh. J. O. Olsen. 104 Elatan Dr. 

, 412-279-2550 
Tex Austin. A. Barnes Co .. 7920 Rockwood La. 

512-454-4457 
Tex Houston. A. Barnes Co .• 3801 Kirby Bldg. 

713-523-7333 
T ex Richardson. A. Barnes. 740 S. Sherman 

214-235-4541 
WashBelievue. McLaren-Topp. 13547 S.E. 26th SI. 

206-746-5750 
For: Can .• Ottawa 7. Onl.. L. 'Albert Assocs .• 281 

Palace SI. 613-746-0021 
For: Can .• Vancouver 9. B.C .• Westronic Engrg. Sis .• 

Ltd .• 1641 W. 2nd Ave. 604-732-5033 
For: Can .• Winnipeg Bch .• Man .• Westronic Engrg. SiS., 

Ltd .• 41 Makinak Bay 888-6502 
--- Advertisement ---

"Special cable, connectors, patching 
and switching for Video, T.V., data, 
and instrumentation systems. Patch
ing includes patch panels, patch cords, 
and many special accessories in coax, 
triax, twinax, and quadrax noise
rejecting cable systems. Switching in
cludes custom built matrices and 
multipole - multi throw relays includ
ing complete control for coax, isolated 
coax, triax and twinax cable systems. 
Frequencies from D.C. up through 3 
GHz. Technical discussion of noise re
jecting cable systems in catalog." 

TRONIC CORP .• Box 247-E. Belmont, Calif .• 94002. Tel: 
415-593'1487; Sis. Mgr: G. Dale Hetrick 

TRU-CONNECTOR CORP .• 245 Lynnfield St.. Peabody. 
Mass .• 01960. Tel:617-532-0775, TWX: 710-347-6683; 
Sis. Mgr: R.F. Hoff 

TRUCO. INC .• ' Truco Engrg: Co. Div .• P.O. Box 95. 
Simsbury. Conn." 06070. Tel: 203-658-0200 C.H. 
Pierson 

TRUMP-ROSS IND·L. CONTROLS. INC .• 265-80$lon Rd .• 
Billerica. Mass .• 01862. Tel: 617-663-3451; Mkl. Mgr: S. 
Futran 

TRUTONE ELCTRNS .• INC .• 14660 Raymer St.. Van Nuys. 
Calif .• 91405. Tel: 213-873-5751; Sis. MgT: M.N. 
Leventhal 

TRW CAPACITOR DIV .• 112 W. First St.. Ogallala. Neb .. 
69153. Tel: 308-284-3611. TWX: 910-620-0321; Sis. 
Mgr: A.C. EUes 

TRW HOME ENTERTAINMENT DIV .• See Elctrn. Functions 
, Div. TRW Inc. 

TRW INC., See Globe Dlv_ TRW Inc., Holyoke Wire & 
Cable DiY. TRW Inc., IRC' Boone Diy. TRW Inc., IRC 
Burlington Diy. TRW Inc., IRC Philadelphia DIY_ TRW 
Inc., IRC SI" Petersburg Dlv_ TRW Inc. 
TRW INSTRS .• 139 Illinois SI.. EI Segundo, Cal .. 90245. 

Tel: 213-535-0854. TWX: 910-348-6676; Sis. MgT: 
M.W.Jacobs 

TRW SEMICONDUCTOR DIV. TRW INC .• 14520 Aviation 
Blvd .• Lawndale. Cal.. 90260. Tel: 213-679-4561. TWX: 
9111-325-6206; Sis. Mgr: W. Sebastian 

TRYGON ELCTRNS., See Systron Donner 

eem/1971 
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TT ELCTRNS., INC., Box 180, Culver Clly, Cal., 90230, 
Tel: 213-870-6001; Sis. Mgr: J.F. Sodaro Pgs. 1530,1531 
Cal Culver City. Sodaro. 3753 Robertson 

213-838-5272 
TUCKER ELCTRNS. CO .• 1.717 S. Jupiter Rd., Garland, 

Tex., 75040, Tel: 214-348-8800; V. P. Sis: G.J. Freund 
--- Advertisement ---

Tucker Electronics sells and services 
all types of commercial and military 
test equipment. Complete calibration 
laboratory with. NBS traceability. 
Stock includes wide variety of over
hauled and calibrated equipment such 
as Tektronix 5301540 series oscillo
scopes. Hewlett Packard 606A, 
608A/B/CID. 612A, 620A, 623B 
generators. Hewlett Packard fre
quency counters and plug-ins. Hewlett 
Packard 400D/H and 410B voltme
ters. General radio 874 series coaxial 
items, unit oscillators and bridges. 
Stoddart, Measurements, Weston and 
many other types stocked. We also 
stock military test equipment such as 
TS-510AIU, TS-497B/U, SG-13, 
SG-l, MD-83. 
Write or call for test equipment cata
log or calibration quotation. We also 
buy and trade quality used equipment. 

TUR-BO JET PRODS. CO., INC.. 5025 N. Earle SI., 
Rosemead, Calif., 91770. Tel: 213-283-5191; Gen·1. 
Mgr: W. M. Locke 

TURNER DIV .• See Conrac Corp. 
TURNER MICROPHONE CO .• 909 17th 51.. N.E.. Cedar 

Rapids. Iowa. 52402. Tel: 319-365-0421; Sis. Mgr: T.H. 
Moss 

TWIN CITY METALSEAL. INC .• 825 11th Ave. S.E.,· 
Minneapolis. Minn .• 55414. Tel: 612-331-1700; Gen·1. 
Mgr: H.G. Knight 

TWIN LOCK INC., 13115 Washington Blvd .• Los Angeles, 
Cal.. 90066. Tel: 213-397-7745; Sis. Mgr: l.M. Ford 

TYCO INSTR. DIV .• 223 Crescent St. •.. Waltham. Mass., 
02154. Tel: 617-899-5600. TWX: 710-324-6988; Sis. 
Mgr: M. Green 

TYCO PRECISION FABRICATORS DIV .• 200·Broadway. 
Garden City Park. N.Y .• 11040. Tel: 516-741-1100; 
G~n. ~.~gr: P. Str~ngcr 

TYLAN CORP .. 4203 Spencer SI.. Torrance, Calif., 90503, 
Tel: 21.3-370-3521. TWX: 910-344-6420; Sis. Mgr: C.F. 
Drexel 

W. S. TYLER INC., 8200 Tyler Blvd .• Mentor. Ohio. 44060. 
Tel: 216-255-9131 

TYTON CORP .• 3330 W. Cameron Ave., Milwaukee. Wisc., 
53209. Tel: 414-462-0810. TWX: 910-262-3151; Sis. 
Mgr: R. Kendall 

UBER GRAFIC INSTRS .. Box 4. Palo Alto. Calif .• 94302, 
Tel: 415-327-4732; Sis. Mgr: D. Kroener 

UIO ELCTRNS. CORP., 4105 Pembroke Rd., Hollywood, 
Aa., 33021, Tel: 305-981-1211, TWX: 510-954-9810; Mgr: 
A. M. Pichilino ..... _ ........................... _ .................... Pg. 1959 
Ala Huntsville. Powertronics. Box 3384 205-852-6347 
Ariz Phoenix. Bamhill Five. 337 E. Osbom 

. 602-263-1250 
Ark EI Dorado. Dick Bellew Sis .• Box 1835 

501-863-8325 
Cal Los Angles, Galaxie SiS., Inl'l.. 1930 Wilshire 

213-483-0910 
Cal Redwood Cy .• Long & Assocs .• 505 Middlefield 

415-369-3324 
Colo Denver. Barnhill Five. 1170 S. Sheridan 

303-934-5505 
Conn Manchester. H. Mandell. Box 509 203-646-4443 
Fla Altamonte Spg., W.M.M. Assocs., 515 Tivoli 

305-831-4645 
Fla Clearwaler. W.M.M. Assocs .. 1260-A S. Highland' 

i 813-446-0075 
Fla No. Miami Beach. Man Rep, Corp., Box 68 

305-949-6391 
Fla Pompano Beach. viI.M.M. Assocs .• 721· S.E. 6th 

Terr. 305-943-3091 
III Chicago. J. G. Twist. 1301 Higgins Rd. 

312-593-0200 
Ind FI. Wayne. R. O. Whitesell. 3426 Taylor 

. 219-432-5591 
Ind Indpls .• R. O. Whitesell. 6691 E. Washington 

. 317-359-9283 
Ind Kokomo. R. O. Whitesell. 3827 S. Lafontain Sq. 

317-453-6868 
Kan Overland Pk .• Lowell-Kangas. Box 4116 

913-888-3200 
Ky Louisville. R. O. Whitesell. 3620 Lexingto~ 

502-893-7303 
La Metairie. D. Bellew Sis .• 3017-D 18th 

504-833-6496 
Md Elkridge. J. Bresson. 5600 Main 301-795-5220 

MassRevere. Herb Mandell. Box 24 617-289-3787 
Mich Detroit. Rathsberg, 16621 E. Warren 

313-882-1717 
Minn Mpls .• R. J .• Inc .• 7100 S. France 612-922-1425 
Mo St. Louis. Lowell-Kangas, Des Peres Bldg., 12015 

Manchester' 314-821-4050 
NM Albuquerque. Barnhill Five. 1410-D. Wyoming. N.E. 

505-299-7658 
NY Jamaica. S. J. Sis .• 148-05 Archer Ave. 

212-291-3232 
NY N. Y.; Singer Prods .• Elctrn. Div .• 30 Church 

212-349-8100 
NY Rochester,'l. Hart. Box 8398 716-244-3253 
NC Raleigh. Powertronics. 2911 Essex Cir., #13 

919-787-9090 
NC Thomasville. Powertronics. Box 403 919-476-4257 
Ohio Dayton. J. C. Hofstetter. 3300 S. Dixie 

. 513-298-0662 
Ohio Medina. J. C. Hofstetter. 5168 Valley View 

216-241-4880 
Pa Narbarth. J. Bresson. 107 Forrest 215-839-6770 
Pa Pittsburgh, J. C. Hofstetter. 175 Reed 

412-922-3890 
Tenn Bristol. R. O. Whitesell. 340 Edgemont 

615-968-4195 
Tex Dallas. E. B. Robertson. 1339 Plowman 

214-942-2711 
Tex Houston. E. B. Robertson. 6362 Windswept 

. 713-785-6800 
Va Lynchburg. J. Bresson. Box 4115 703-237-0829 
WashSeattle, R. Johnston, 1011 N.E. 69th 

206-524-5170 
Wisc Waukesha. J. G. Twist, 540 Catskill 414-786-6330 
EXP: Toronto 19. Ontario. Can .• Atlas Elctrns., 50 

Wingold Ave. 416-781-6174 
EXP: Montreal 261, Que .• Can .• Atlas Elctms .• 3333 

Cavendish 514-489-8495 
ULANO PRODS. CO. INC .• 210 East 86 51.. New York. 

N.Y .• 10028, Tel: 212-628-7960; Sis. Mgr: Marian Ulano 
Prince 

ULTEK DIV., Perkin-Elmer Corp .• Box 10920. Palo Alto, 
Calif .• 94303. Tel: 415-321-4117, TWX: 910-379-6442; 
Sis. Mgr: R.H. Yarbrough 

ULTRA AUDIO PRODS .• Box 921. Beverly Hills. Calif .• 
90213. Tel: 213-CR-6-2726; Pres: O. Berliner 

ULTRA CARBON CORP., Box 747. Bay City. Mich .• 48706. 
Tel: 517-893-4575; Sis. Mgr: R. Baney 

ULTRA SONIC INDS .• 800 Albany Ave .• Lindenhurst. N.Y .• 
11151. Tel: 5113,884-9610; Sis. Mgr: C. Saginario . 

ULTRA-VIOLET PRODS .• INC .• 5114 Walnut Grove Ave .• 
San Gabriel. Cal., 91778. Tel: 213-285-3123; Sis. Mgr: 
P.B. Warren 

ULTRONIX. INC .• 461 N. 22nd 51.. Grand Junction. Colo., 
81501. Tel: 303-242-0810. TWX: 910-929-6965; Sis. 
Mgr: B. Moore 

UMC ELECTRONICS CO .• Beau Motor Div .• 462 Sackett 
Point Rd.. North Haven. Conn., 06473. Tel: 
203-288-7731; V.P. Sis: F. H. Rehm 

UNDERWOOD ELEC. & MFG .• 148 South 8 Ave .• 
.Maywood. III .• 60153. Tel: 312-MU-I-2970; Sis. Mgr: 
R.G. Futterer 

UNDERWRITERS SAFETY DEVICE CO .• 4332 N. Kedzie 
Ave., Chicago. III.. 606Hi. Tel: 312-583-4080; Sis. Mgr: 
H.R. Ege 

UNEX LABS .. INC .• 321 Newbury 51.. Hathorne. Mass .• 
01937. Tel: 617-774-3300; Exec. V.P: J.O. Woodbridge 

UNGAR, Div. Eidon Inds .• lnc., 233 E. Manville St. Compton, 
Calif., 90220, Tel: 213-774-5950; Pres: W.L. Nehrenz 

UNHOLTZ-DICKIE CORP., 3000 Whitney Ave .• Hamden. 
Conn .• 06518. Tel: 203-288-3358; Pres: J.A. Dickie 

UNIBRAZE CORP. 455 Knollwood Rd. White Plains. N.Y .• 
10603. Tel: 914-428-3441. TWX: 710-568-1398; Sis. 
Mgr: A. Aster . 

UNIFORM TUBES, Collegeville, Pa., 19426, Tel: 
215-539:-0700, TWX: 510-660-610.7; Sis. Mgr: G.B. 
Haltersley' ................... : ............... _ ......................... _Pg. 30.68 
Cal Los Altos, Marketek. Inc .. One First 51. 

415-941-0882 
Cal Newport Bch .• Uniform Tubes. 2172 Dupont 

. 714-833-1470 
Colo Denver. Crump Co .• 1971 W. 12th Ave. 

303-534-5183 
Conn Meriden. J. Anderson. 166 Converse Ave. 

20.3-269-1812 
Fla Clearwater. Perrott Assocs .• Box 4532 

813-531-5513 
Fla Orlando. Perrott Assocs .• 1607 Forsyth 

305-275-1132 
Fla W. Palm BeaCh. Perrott Assocs .• Box 6277 

305-967-1770 
III Park Ridge, R. F. Specialists. 118 W. Higgins 

312-698-20.44 
III Schiller Pk .• 4849 Scott SI. 312-~71-2717 

Ind Indpls .• Thomas & Sukup. 2060 E. 54th 
317-251-4574 

MassNewburyport. J. Murphy. 5 Eagle 617-465-0304 

TT - UNI 
MassSeekonk. J. Murphy. 30 Sunset Dr. 

617-50-1-7153 
Mich Dearborn, Villani-Pitcher. 20233 Ann Arbor 

313-271-4600 
Minn Hopkins. Applied Sis. Engrg .• 12401 Minnetonka 

612-935-3491 
Minn Mpls .• R. F. Specialists. 4542 4th 51. NE 

612-560-1222 
NY Fairport. L. Bagley. 88 Nettlecreek Rd. . 

716-377'2059 
NY Staten lsI., Box 421 GPO 212-442-3733 
NC Charlotte, J. H. Smith. 6512 War Eagle . 

704-394-4210. 
Ohio Cleveland, R. Reich, 21010 Ctr. Ridge 

216-331 '0.541 
EXP: N.Y .• New York. Ad. Auriema. Inc .• 85 N. Broad 

51. 
EXP: Can., Nobleton, Onl., Braydon Electro, Box 57 

416-859-0.712 
EXP: Can., Toronto, Onl.. Braydon Electro, 1912A 

Avenue Rd. 416-787-1941 

UNIMAX SWITCH CORP., Riker-Maxson Sub., Ives Rd., 
Wallingford, Conn., 0.6492, Tel: 20.3-269-870.1, TWX: 
710-476-1397; V.P_ Mktg: A.J. Schweitzer ...... Pg_ 1960. 
Ala Huntsville. Rep., Inc., 810.0. S. Memorial 

. 20.5-881-9270 
Ariz Phoenix, Hytronic Meas .• 1017 N. 3rd SI. 

602-253-6104 
Cal Los Altos. Ewing-Foley. 900 N. San Antonio 

415'941-4525 
Cal LA, M.A. Stolaroff, 4622 W. Slauson Ave. 

213-295-'7781 
Colo Denver, Hytronic Meas .• 4940 E. 39th 

303-388-4081 
Conn Bloomfield. Zaslow Sis .• 6 Newberry Rd. 

203-242-7781 
Fla Oviedo. Conley & Assoc .• W: Broadway 

305-365-3283 
Ga Atlanta. Rep .• Inc .. 1483 Monroe Dr .• N.E. 

40.4-876.1591 
III Chicago. Wasson-Gallagher 312-261-7517 
III Oak Pk .• Wasson-Gallagher. 1024 North 

312-383-6572 
Ind Marion. O.H. Bromberg. 1723 Overlook 

317-664-5384 
Ky Louisville, O. H. Bromberg. 10306 Hartley 

502-245-8916 
Mel Silver Spring. L.G. White, 1100 Adler La. 

301-585-3141 
Mass Lowell, Zaslow SiS., 339 Middlesex St. 

. 617-458-8452 
MassNorthboro. Zaslow Sis .• 371 Howard St. 

617-393-8150. 
Mich DetrOit. Skip Greiner. 15318 Mack Ave. 

. 313-882-7570 
Minn Mpls., Jos-Co. Sis. Engrg., 4520 Gilford Dr. 

'612-927-5858 
Mo SI. Louis. Hill & Co .• '915 Buder Bldg. 

314-621-1816 
NM Albuquerque, Hytronic Meas .• 20.5 San Pablo, SE 

50.5-268-3941 
NY Oceanside. Tech. Liaison. 3095 Lawson Blvd. 

516-764-9003 
NY Sodus, A.E. DeCew Agency. 27 State SI. 

315-483-4061 
NC Winston-Salem. L.G. White. 1020 Brooktown 

919-725-3612 
Ohio Cincinnati,.O.H. Bromberg. 561 Reading 

513-361-5728 
Ohio Medina. J. Hofstetter. 5168 Valley View 

216-241-4880 
Pa Narberth. L. White •. l 00 .Essex Ave.' 215-664-6505 
Tenn Memphis. Ransom Sis .• 4230 Hwy. 51 S. 

901-332-0036 
Tex Dallas, R M C Engrg .• 2415 Converse SI. . 

214-631-0276 
Utah Salt Lake City, Hytronic Meas., Inc., 20.22 S. Main 

80.1-466-4924 
WashMercer Island. J. H. Andersen, Box 637 

. . 206-232-0484 
For: Can .• Burlington. Onl.. Mo.tion Control Dev .• 1254 

Plains 416-637-9369 
UNIMETRICS. INC., 23 W. Mall. Plainview, N.:>,., 11803. 

Tel: 516-694-9171; Pres: M. Shapiro 
UNION CARBIDE. Carbon Prods. Div .• 270 Park Ave .• New 

York. N.Y .• 10017 ' 
UNION CARBIDE, CI-jEMICALS & PLASTICS. 270. Park 

·Ave .• New York. N.Y .• 10017, Tel: 212-551-4641 

UNION CARBIDE; Consumer Prods., 270. Park Ave., 
New York, N.Y_, 100.17, Tel: 212-551-2345; Mgr: R.J. 
Price ......................................................... _ ................ Pg. 710 
Cal EI Monte. 9530. E. Telsmr Rd. 213-579-0.401 
Cal San Francisco. One California 415-765-1400 
Ga Atlanta. 17 Executive Pk. Dr. N.E. 404-633-6161 
III Chicago, East Central Div., 120 S. Riverside Plaza 

312-822-7233 
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III Chicago, West Central Div., 120 S. Riverside 
Plaza 312-822-7445 

Kans llhawnee Mission, 6901 W. 63rd 51. 913'362-2200 
MassNiledham Hts, 300 1st Ave. 617-444-5400 
MinnMpls, 324 N.1st 51. 612-333-0415 
NJ Cherry Hill, 1050 Kings Hwy. 609-235-6200 
NJ Westwood, 99 Kenderkamock Rd. 201-664-7400 
Ohio Cleveland, 1300 Lakeside Ave. 216-621-4207 
Ore Portland, 1233 N.W. 12th Ave. 503-223-7175 
Tenri Memphis, 165 Madison Ave. 901-526-7421 
Tex Dallas, 2710 Stemmons Frwy. 214-631-0010 

UNION CARBIDE CORP_, Mat'ls. Sys. Dlv., Comps. 
, Dept, Box 5928, Greenville, S.C:, 29806, Tel: 
803-963-7421, TWX: 810-287-2536; Sis. Mgr: R.G. 
,Hughes :_._ ••• __ ... _ ... _____ ..... _ ...... : ........... _ .... Pgs. 242 .... 2427 

Ariz Phoenix, UCC-Comps. Dept., 100 W. Cfarendon 
602-264-7332 

Cal Mountain View, 2680 Bayshore Frontage 
415·969-9390 

Cal San Diego, Cellec Co., 3821 4th Ave. 
" , 714-291-4955 

Cal Whittier, 13601 E. Whittier Blvd. 213-698-8077 
Colo Denver, Elctm. Compo Sis., 4783 S. Quebec SI. 

. ' 303-771-6200 
Aa Orlllndo, G.F. Bohmlln, 6990 LlIke Ellenor Dr. 

305-865-0274 
Fla Orlando, U. C. C.-Comps. Depl., 999 Woodcock 

305-843-8210 
Fla Palm Beach Gardens, G.F. Bohman AssOC., 

1024,9 N. Military Trail 305-842-7188 
11/ Chicago, D. Dolin SiS., 6232 N. Pulaski 

, 312-286-6200 
11/ Chicago, U. C. C-Comps. Depl., 7151 W. 

Gunnison 312-867-6060 
Ind Indpls., L. M. De Voe Co., 665 E. 61 st -

317-257-1227 
Md Lutherville, Daniel & Co., Box 124 301 '825-3330 

. MassNeedham Hgts;, 300 First Ave. ' 617-444-5400 
Mich Detroit, R.C. Merchant Co., 18411 W. McNichols 

Rd. 313-535-6000 
Mich SI. Joseph, R.C. Merchant, 505 Pleasant 

616-983-7378 
Minn Mpls., S. Clothier Co., 7400 Lyndale 

612-869-3231 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

,816-444-9494 
Mo SI. Louis; Harris-Hanson Co., 2814 S. Brentwood 

Blvd. 314-962-0111 
NJ Lakewood, Baehr,Greenleaf & Assocs., 14700 

Detron 216-221-9030 
NY Tarry1own, U. C. C-Comps. Depl., Tarry1ow"n 

Tech. 914-345-2047 
NY Liverpool, U. C. C-Comps. Depl., 300 Tulip 

315-451-0720 
Ohio Cincinnati, Baehr, Greenleaf & Assocs., Inc., 9505 
, Montgomery Rd. ,513-891-3826 

, Ohio Columbus, Baehr, Greenleaf & 'Assocs., Box 5722 
614-486-4046 

Ohio Dayton, Baehr, Greenleaf & Assocs., 3350 
Maplewood 513-426-5485 

Ohio Cleveland, 11901 Madison Ave. 216-221-0600 
Okla Tulsa, Ammon & Champion, Box 4682 

918-627-7670 
Okla Oklahoma City, Ammon & Champion Co., Box 

12274 405-942-8222 
Ore Beaverton, Ameson, 4175 S.W. Cedar Hills 

. 503-646-3416 
Pa Glenside, Daniel & Co., 231 S. Easton 

215-887-0550 
SC Greenville, Box 5928 803-963-7421 
T:ex Addison, Parvin SiS., Box 307, Addison 

214-239-9148 
Tex Dallas, Ammon & Champion, Box 34555 

214-233-5591 
Tex Houston, Ammon & Champion, Box 35552 

713-729-1233 
Utah Sail Lake City,'Elctron: Compo Sis.; 445 E. 2nd 

SI. . 

WashSeattle, Arneson ASsocs., 5950 Sixth 
, ' 206'762-7664 

For: Can., Monl., Que., Deskin Sis., 1565 Louvain SI. 
W. ' 514-384-1420 

For: Can., Toronto 570, Onl., Deskin Sis., 78 Six PI. 
, 416-239-4329 

EXP:,S.C., Gre.enville, U. C. C-Comps. De~~3~~:3~i::1 

UNION CARBIDE, Mat'ls. Sys. Dlv., Crystal Prods., 8888 
Balboa Ave., San Diego, Cal., 92123, Tel: 
714·279-4500 J.J. Beeman, 

UNION CARBIDE, Mat's. Sys. DiY., Coatings Serv., 1500 
Polco SI.,lndPls., Ind., 46224, Tel: 317-241-2311; Sis. 
Mgr: R. E. Barnhart . 

UNION INSULATING CO., Box B,Parkersburg, W. Va., 
26101, Tel: 304-422-4571; Sis. Mgr: T.E. Graham iii 

UNION' ULTRA-SONICS CORP., 576 Lawrence 51., 
Lowell, Mass., 01852, Tel:, 617-458-0066, TWX: 
617-458-6396; Sis. Mgr: R.C. Gosselin 

UNIQUEWIRE WEAVING CO., 759 Ramsey Ave., Hillside, 
N.J .. , 07205, Tel: 201-688-4600; Sis. Mgr: R.D. Purdy 

UNIROYAL, INC., 1230 Ave. of Americas, New York, N.Y., 
10020, Tel: 212-CI-7-5000, TWX: 212-640-4171 

UNISEM, Sub. United Aircraft, Box 11569, Philadelphia, 
Pa., 19116, Tel: 216-356-5000, TWX: 510-667-1717; Dir. 
Mktg.: M. Morin .................... Pgs. 1550,1551,1846,1847 
Ariz Phoenix, Hecht-Henschen, 2435 E. University Dr. 

602-275-4411 
Cal. Cupertino, Trident Assoc., 1 0470 ,Ainsworth.Dr. 

. " 408-245-7884 
Conn Hamden', Impact. SiS., 60 Connelly Pkwy. 

203-248-9368 
iii Chicago, L-Te':, 5808 W. Higgins 312-286-1500 
Mass Waltham, Impact SiS., 223 Crescent SI. 

617-893-2850 
NJ Rivllrdale, Comp, Tech SiS., Box 50 201-835-0332 
NY New Hyde Pk., Comp~Tech'Sls., Box 237 

516-593-2628 
Tex Richardson, Thomton-Leeper, Box 111 

214-231-6891 
WashKirkland, Compar, N.W., 12610 N.W. 104th SI. 

, 206-822-4191 
UNIT PROCESS ASSEMBLIES, 53-15 37th Ave., 

WoodSide, N.Y., 11377, Tel: 212-899-9090; Sis. Mgr: 
S.S. Como 

UNITED AIRCRAFT' CORP., Norden Div., Helen SI., 
Norwalk, Conn., 06856, Tel: 203-838-4471, TWX: 
710-468-0788; Sis. Mgr: J.J. Cronan 

UNITED AMERICAN METALS DIV., Anchor Alloys, Inc., 
970 Meeker Ave., Brooklyn, N.Y., 11222, Tel: 
212-ST-2-7090; Sis. Mgr: D. McCann . 

UNITED DETECTOR TECH., 1732 21st St." Santa. 
Monica, Cal., 90404, Tel: 213-393-3785 Exl. 11; Sis. Mgr: 
P.H. Davis ..... ; ........................................................ Pg.1639 
Ala Huntsville, Beacon Elctrn., 3322 S. Memorial 

205-881-5031 
Fla FI. Lauderdale, Beacon Elctrn., 651 N.E. 45th 

305-564-4298 
Fla Maitland; Beacon Elctrn., Boic1278 305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree NE 

404-351-3654 
Mich Detroit, Lowry Dietrich, 600 Michigan Bldg. 

313-961-4540 
NJ Englewood, Scien. Devlces-E., 95 Cedar 

201-871-3916 
NM 'Albuquerque, Southwestern Engrg. & Equip., 707 

1 st Nat'l. Bank Blvd., E. 505-265-6775 
Ohio Cleveland, Lowry Dietrich, 319 Marion Bldg. 

216-781-1855 
Ohio Dayton, Lowry Dietrich, 333 W. First SI. 

513-223-6042 
Pa Pittsburgh, Lowry Dietrich, 90 Clairton Blyd. 

412-892·2992 
Tex Dallas, Southwestern Engrg. & Equip., 6300 N. 

Central, Expwy. 214-EM-3-6501 
Tex Houston, Southwestern Engrg. & Equip., 4242 

Richmond 713-623-2580 
Va Falls Church, Beacon Elctrn., 207 Park 

703-534-1673 
UNITED ELEC. CONTROLS CO., 85A School SI., 

Watertown, Mass., 02172: Tel: 617-WA-6-1,oOO, TWX: 
6107-092-2445; Sis. Mgr: A.W. Reis, Jr. 

UNITED ELCTRN. MFG. CORP., 542 39th St .. Union City, 
N.J., 07087; Tel: 201-UN-5-4452; Pres: C.M. Wolf 

UNITED ELCTRNS. CO;; 42 Spring St., Newark, N.J., 
07104, Tel: 201-484-6300; Pres: M.T. Gasparik 

UNITED MINERAL & CHEM. CORP., 129 Hudson SI., New 
York, N.Y., 10013, Tel: 212-966-4330, TWX: 
710-581-5799 

'UNITED-PAGE, 481 G!!1ty Ave., Patterson, N.J., 07503, 
Tel: 201·279-7500, TWX: 710-988-5917; Sis. Mgr: R. 
Habermann ................ , ....................................... , ... Pg. 1856 
Fla Orlando, Scott & Assoc., 1010 Executive Ctr. Dr. 

305-841-4840 
Ga Tucker, B. Brown, Box 407 404-939-7075 
Haw Honolulu, Gene Piety Factors, Box 2903 

808-841-0185 
'" Des Plaines, S. Sterling, 1001 E. Touhy Dr. 

312-298'4830 
Mich Detroit, Hufferd, 16257 Meyers Rd. 

313-UN-3-2665 
Minn SI. Paul, 1'. Wagner, 542 S. Snelling 

612-698-0331 

UNITED PRODS. CO., 55 S. Denton Ave., New Hyde PL, 
N.Y., 11040, Tel: 516-328-3300; Sis. Mgr: J. Keith 

, Pg.2508 
Cal Milbrae, Melvin SiS., 113 EI Camino Real 

415-697-6922 
Cal Tarzana, R. Capell, Box 723 213-987-2233 
Fla Orlando, Barrett Assocs .. 1616 N. Orange 

305-277-2859 

':SeePage 3073 To Get Your Copy of the Radio-Electronic Master 

Fla 'No. Miami, Barrett Assocs., 300 N.w. 123rd St. 
305-681-4957 

11/ Chicago, Croyden Elctrns., 1915 N. Harlem 
312-237-4343 

Kans Mission, Midland Engrg., 5460 Buena Vista 
913-CO-2-6565 

NH No. Conway, D & P Engrg., Ledgeview Dr. 
fi03-356-5908 

NY Great Neck, ERA, 330 Great Neck Rd. 
, 516-HU-2-9320 

NY Rochester, L. G. Marchese, 999 Ridge Rd: E. 
716-342-7664 

Tex Dallas, Evans & McDowell, Box 35093, 
- ' 214-351-1839 

WashSeattle, R. Johnston, 1011 N.E. 69th SI. 
, 206-524-5170 

-_.- Advertisement ---

United Products Company manufac
tures a complete line of the finest qual
ity electronic components and 
hardware. Products include; coil 
forms, solder terminals, resistor bob
bins, terminal boards, Sub-miniature 
PC, IF-RF can assemblies metalized 
and ceramin components and custom
made assemblies. Write for Master 
Catalog UP-liS and Solder Terminal 
Catalog up: 119 . 

UNITED RESCH. LAB., CORP., 681 Fifth Ave., New York, 
N.Y., 10022, Tel: 212-PL-1-4663; Sis. Mgr: A. Adams 

UNITED SENSOR & CONTROL CO., 85 School SI., 
Watertown, Mass., 02172, Tel: 617-296-1000, TWX: 
617-092-2445; Sis. Mgr: A.w. Reis, Jr. 

UNITED STATES STEEL CORP., 600 Grant SI., Pittsburgh, 
Pa., 15230, Tel: 412-433-1121; Sis. Mgr: M.D. Mann 

UNITED SYS. CORP., 918 Woodley Rd., Dayton, Ohio, 
45403 . 

UNITED TELECONTROL ELCTRNS., 3500 Sunset Ave., 
, Asbury Park, N.J., 07712, Tel: 201-922-1000; Sis. Mgr: 

W.A. Wheatley" 

UNITED TRANSFORMER CO. DIV. OF TRW INC., 150 
Varlck 51., New York, N.Y., 10013"Tel: 212-256-3500, 
TWX: 710-581-2722 ........................ Pgs.1533,2988,2989 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602-947-5791 
Cal Danville, Straube, 401 S. Harte Ave. 

415-837-8151 
Cal Los Angeles: TRW Elctrns. Sis. Off., 5410 W. 

Imperial 213-673-5262 
Cal San Diego, Transdynamics, 3108 5th Ave. 

714-298-8215 
Colo Boulder, Straube Assocs., Inc., Box 1649 

303-443-8600 
Conn New Haven, Gerber Sis. Co., Inc., 31 Broadway 

. 203-777-6279 
Fla Orlando, TRW, 3203 Lawton Rd. 305-841-2982 
11/ Chicago, J. G. ,Twist Co.; 5222 W. Diversey Ave. 

312-777-2250 
Iowa Cedar Rapids, Lorenz SiS., Inc., 4403 First Ave. 

. 319-366-0774 
Md Hyattsville, L.D. Lowery, Inc., 6200 Annapolis Rd. 

301-773-4971 
MassWallham, Gerber Sis. Co., Inc., 176 SecOnd 'Ave. 

, 617-891-8040 
'Minn SI. Paul, Northport Engrg., Inc., 2027 Grand Ave. 

. . 612-698-3841 
Mo Clayton, L.R. Harry & Assoc., Inc., 7603 Forsyth 

314-727-6123 
Mo Grandview, L.R. Harry & Assoc., Inc., Box 288 

816-763-3634 
NY Garden City, Comtronic Assocs., 370 Old Country 

Rd. 516-741-8966 
NY Rochester, TRW, Box 9962 
Ohio Cincinnati, R.O. Whitesell & Assocs., Inc., 1172 W. 

Galbraith '513-521-2290 
Ohio Dayton, R. O. Whitesell & Assocs., 4133 S. Dixie 

Ave. . 513-298-9546 
Pa Broomall, L.D. Lowery, Inc., 2801 W. Chester Pike 

215-356-5300 
Pa Pntsburgh, R. O. Whitesell & Assocs., 201 Penn 

Ctr. Blvd. 412-242-0100 
Tex Houston, Vista Engrg., 1614 S. Post Oak Rd. 

113-622-5680 
Tex Richardson, Vista Engrg., 777 S. Central Expwy. 

214-235-4547 
WashBelievue, N.R. Schultz, Box 157 206-454-0300 
For: Can., Agincourt, Onl., A.C. Simmonds & Sons, 

L1d., 285 Yorkland Blvd. 416-445-9111 
. UNITEK CORP., Weldmatic DiY., 1820 S. Myrtle Ave., 

Monrovia, Calif., 91016, Tel: ,213-358-0123, TWX: 
910-585-3236; Mktg. Mgr: D.B. Dik ' 

UNITRODE, 582 Pleasanl St., Watertown, Mass., 02172, 
Tel: 617-926-0404, TWX: 710-327-1296; Sis. Mgr: W. 
Schromm ...................... · ...... _ ........ _ .. Pgs. 1586,1848-1855 

Ala Huntsville, 20th Century Mktg .. Box 6127 
205-772-9237 

eeml1971 
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Ariz Scottsdale, Compar Rocky Mtn., 7t 06 First 
602-947-4336 

Cal Burbank, Com par L.A., 2908 Naomi Ave. 
213-843-1772 

Cal Burlingame, Compar San Fran., 820 Airport 
415-347-5411 

Colo Denver, Compar Rocky Mtn., 4600 E. Asbury 
303-757-7621 

Colo Littleton, Simpson Assoc., 2552 Ridge 
303-798-8439 

Conn Hamden, Compar New Englana, 2531 Whitney 
Ave. 203-288-9276 

Conn No. Haven, Kitchen & Kutchin, 22 Broadway 
203-239-0212 

Fla Ovi"edo, Conley & Assocs., Box 668, W. Broadway 
305-365-3283 

Fla Tampa, Conley & Assocs., 2821 Kimberly La. 
813-933-3183 

III Chicago, Carlson Elctrns., 7448 N. Harlem 
312-774-0277 

Md Lutherville, Daniel & Co., Box 124 301-825-3330 
MassLexington, Kitchen & Kutchen, 17 Waltham 51. 

617-862-8230 
Mich Grand Rapids, Urban-Ferris Co., BOx 7391 

616-245-0511 
Mich Southfield, Urban-Ferris Co., 21711 W. Ten Mile 

Rd. 313-354-9066 
Mass Newton Highlands, Compar New England, 88 

Needham 51. 617-969-7140 
Minn Mpls., Compar Twin Cities, Box 16095 

612-922-7011 
Mo 51. Louis, Carlson Elctrn. Sis. Co., 453 N. 

Lindbergh 314-991-0262 
NJ Clifton, Compar N.Y., 404 Clifton Ave. 

201-473-2660 
NM Albuquerque, Compar Rocky Mountain, 2129 San 

Mateo Blvd., N.E. 505-265-1020 
NY Albany, Compar Albany, 6 Highland Ave. 

51'8-489-7408 
NY Endwell, Compar Albany, Box 135 607-723-8743 
NY FairpJort, Compar Albany, 42 Winding Brook Dr. 

716-271-2230 
NY Cicero, Compar Albany, 5850 Glendora 

315-471-3356 
NC Burlington, P.J. Nahser, 2709 Amherst Ave. 

919-226-8053 
Ohio Cleveland, Gibson Elec. Mktg., 26100 Brush Ave. 

216-731-8330 
0:,10 Dayton, Gibson Elec. ~,,~ktg .• 122 w. rar:~ 

513-433-4055 
Pa Glenside, Daniel & Co., 231 So. Eastern Rd. 

. 215-887-0550 
Tex Dallas, Compar Southwest, 8609 N.w. Plaza Blvd. 

214-363-1526 
Tex Houston, Compar Southwest, 5757 Bellaire Blvd. 

713-667-3420 
WashKirkland, Compar Northwest, 12610 N.E. 104th 

206-822-4191 
For: Can., Downsview, Onl., Kaytronics Engrg., 1001 

Finch Ave., W. 416-638-5511 
For: Can., Montreal 267, Que., Kaytronics Engrg., 7370 

Cote 51. Luc 514-487-3434 

UNITRODE CORP., Microwave Div., 580 Pleasant St., 
Watertown, Mass., 02172, Tel: 617-926-0404, TWX: 
710-327-1296 ...................... _ ............. Pgs. 1566,1848-1855 

Ariz Scottsdale, Compar Rocky Mtn., 7106 First 51. 
602-947-4336 

Cal Arcadia, J.E. Hachten Co., 650 W. Duarte Rd. 
213-681-2361 

Cal Palo Alto, J.E. Hachten Co., 800 Welch Rd. 
415-326-1252 

Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 
303-798-8439 

Fla Oviedo, Conley & Assocs., Box 668 W. Broadway 
Fla Tampa, Conley & Assocs., Box 18662 

813-822-0161 
III Park Ridge, R.F. Specialists, 118 W. Higgins Rd. 

312-698-2044 
Ind New Haven, R.F. Specialists, 610 Professional 

Park Dr. 219-749-0379 
Md Laurel, V.P.1. Assocs., 13001 Mistletoe Spring Rd. 

301-792-7631 
NM Albuquerque, Compar Rocky Mtn., 2129 San 

Mateo Blvd. NE. 505-265-1020 
NY Dewitt, db Assocs., Box 14 315-446-0220 
NY Great Neck, V.P.1. Assocs., 300 Northern Blvd., 

Suite 17 516-482-8388 
Ohio Cleveland, Gibson Elec. Mktg., 26100 Brush .Ave. 

216-731-8330 
Ohio Dayton, Gibson Elec. Mktg., 122 W. Park Rd. 

513-433-4055 
Pa Montgomerville, V.PJ. Assocs., Box 542 

215-474-3200 
Tex Dallas, Vidal Elctrns., 11411 N. Central Expwy. 

214-369-6404 
WashKirkland, Compar NW, 12610 N.E. 104th SI. 

206-822-4191 

EXP: Can., Downsview, Onl., Kaytronics Engrg., 1001 
Finch Ave. W. 416-638-5511 

EXP: Can., Montreal 267, Que., Kaytronics Engrg., 7370 
Cote SI. Luc 514-487-3434 

UNITRON, Dlv. Elec. Mach. Mfg. Co., 1624 N_ First St., 
Box 1331, Garland, Tex., 75040, Tel: 214-276-8591, TWX: 
910-860-5195; Sis. Mgr: W.L Ford ............ Pgs. 935-937 
UNITRON INDS. CORP., 61-1 NanKing West Rd., Taipei, 

Taiwan, Republic of China, Tel: 513216; V.P: A. Chew 
--- Advertisement ---

Unitron of Formosa will fabricate and 
assemble Solid-State components and 
electromechanical devices for you 
now at the lowest competitive price 
with prompt delivery. Guaranteed 
85% minimum assembly yield of semi
conductor devices in various, packages 
including. cerdip, plastic, flatpack, 
metal can, and epoxy. Unitron also 
manufactures IC function tester, IC 
die bondei·, core memory plane, regu
lated power· supply, electric clock, 
electronic counter and other elec
tronic equipment and subsystems. 

UNITRON INSTR. CO., 66 Needham 51., Newton 
Highlands, Mass., 02161, Tel: 617-969-8600; Sis. Mgr: 
H. Keys 

UNIVERSAL AD-YU ELCTRNS., INC., 249-259 Terhune 
Ave_, PassaiC, N.J., 07055, Tel: 201-472-5622; Gen'l. 
Mgr: W. Timm .............................................. Pgs. 579,2752 
Cal Burbank. R. Olander, Box 1485 213-843-5200 
Cal Santa Clara, R. Olander, 1400 Coleman 

408-247-1788 
Conn Southport, E.E. Specialists, 134 Old Post Rd. 

203-327-3275 
III Northfield, Laub Engrg., Box 8 312-446-4166 
Kans Leawood, G. Vasen, 8005 Ensley La. 

913-649-0679 
Md Landover Hills, E C I, 6200 Annapolis Rd. 

301-322-1412 
MassActon, E. E. Specialists, Inc., Box 956 

617-259·9200 
Mich Ypsilanti, Micro SiS., 650 Green Lawn 

313-482-0880 
Minn 51. Paul, Electro Prods., Griggs-Midway BI. 

i:H2-u90-114G 
Mo 51. Louis, G. Fixman, 8160 Stanford 314-725-5219 
NM Albuquerque, Elctrn. Entprs., 5206 Constitution 

. 505-256-3561 
NM Las Cruces, Elctrn. Enterprises, Box 116 

505-524-0126 
Ohio Cleveland, Micro Sis. Corp., 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy 

513-298-3033 
Pa Philadelphia, E C I, 1349 W. Cheltenham 

215-927-6262 
Utah Salt Lake City, Applied Engrg. Prods. Co., 6375 

'Emigration Canyon 801-364-4942 
WashSeattle, Dewar & Assocs., 6361 First Ave. 

206-763-2233 
UNIVERSAL-AUTOMATIC CORP., 2064 S. Mannheim Rd., 

. Des Plaines, III., 60018, Tel: 312-296-6181; Sis. Mgr: 
W.o. Moyer 

UNIVERSAL DRAFTING MACH., 5200 Richmond Rd., 
Bedford Hgts., Ohio, 44146, Tel: 216-292-7550; Sis. 
Mgr: R.C. Kielpinski 

UNIVERSAL ELEC. CO., Sub. ESB, 300 E. Main 51., 
Owosso, Mich.; 48867, Tel: 517-723-7866; Dir. Mktg: 
A.E. Kerscher 

UNIVERSAL ELCTRNS. CO., 17811 Sky Park Cir., Irvine, 
Cal., 92664, Tel: 714-540-5249; Sis. Mgr: E. Lacey 

Pgs. 938,939 
Ariz Scottsdale, Elctrn. Entprs., 45 W. First Ave. 

. 602-946-9860 
Cal Irvine, Universal Elctrns., 17811 Sky Park Cir. 

714-540-5249 
.Ind FI. Wayne, Scott Elctrns., 124 W. Wash. 

219-743-1586 
Ind Indianapolis, Scott Elctrns., 1300 N. Penn. Ave. 

317-635-8951 
Ky Louisville, Scott Elctrns., 334 Francis Bldg. 

502-583-3220 
Minn Mpls., Tec-Sls., 9906 Chicago Ave. S. 

612-884-1180 
NH Salem, Bilowich Entprs., 96A Forest La. Pk. 

603-898-5408 
NM Albuquerque, Elctrn. Entprs., 5206 Constitution 

Ave., N.E. 505-524-0126 
NY Buffalo, J.M. Glass Assocs., 220 Delaware Ave. 

716-856-9272 
Ohio Cincinnati, Scott Elctrns., 9595 Montgomery Rd. 

. 513-791-2513 

UNI-USC 
Ohio Cleveland, Scott, 1836 EUClid Ave. 216-861-2626 
Ohio Columbus, Scott, 79 E. State 614-228-2313 
Ohio Dayton, Scott, 517 Hulman 513-223-2652 
Pa Phila., W.F. Assocs., Box 8821 215-224-4120 
Pa Pittsburgh, Scott, 313 Empire Bldg. 412-471-5233 
Wisc Greefield, Richter Assocs., Box 5873 414-281-6798 

--- Advertisement --.-

Universal Electronics' Techni-Kit 
Division offers the only c9mplete line 
of DC power supply kits on the mar
ket. Over 450 models, regulated & un
regulated, are available with ratings 
from 0-125 vdc @ 0~75A. They are 
easily assembled at savings of 50%. In
tegrated circuits used exclusively. 
Wired modules also available. 

UNIVERSAL INSTRS., 139 E. Frederick SI., Binghamton, 
N,Y.,·13902, Tel: 607-772-1710, TWX: 510-252-1990; 

, Sis. Mgr: G.C. Mayo 
UNIVERSAL MFG. CO., INC., 1168 Grove St., Irvington, 

N.J., 07111, Tel: 201-374-9800, TWX: 710-995,4647; 
Sis. Mgr: U. Rachner 

UNIVERSAL MOTOR DIV., Medalist Inds., Box 180, 1552 
Harrison St., Oshkosh, Wisc., 54902, Tel: 
414-231-7440; Sis. Mgr: J.J. Salas 

UNIVERSAL PRODS. ENGRG., 1230 Racine St., Racine, 
Wisc., 53403, Tel: 414-637-2527 

UNIVERSAL RELAY CORP., 42 White St., New York, N.Y., 
10013, Tel: 212-925-6900, TWX: 710-581-4461; Sis. 
Mgr: S. Soloway 

UNIVERSAL RESCH. LABS., 2436 Delat La., EI~ Grove 
Village, III, 60007, Tel: 312-766-0612; Sis. Mgr: E.L. 
Polanek 

UNIVERSAL SHELLAC & SUPPLY CO., INC., 495 W. John 
51., Hicksville, NY, 11861, Tel: 516-935-4000; Sis. Mgr. 
T. T. Klos 

UNIVERSAL TRANSISTOR PRODS., Div. Link, 380 Oak 
. St., Copiague, N.Y., 11726, Tel: 516-MY-I-8055; Sis. 
Mgr: A.D. Kott 

UNIVERSAL VOLTRONICS CORP., 27 Radio Clr, Dr., Mt, 
Kisco, N.Y., 10549; Tel: 914-241-1300; SIs. Mgr: B. 
Ressler .................. : ....................... , ................. Pgs. 940,941 
Cal Inglewood, C. Fowler, 9911 Inglewood 

213-678-5211 
Cal Menlo Pk., C. Fowler, 845 Oak Grove 

415-322-5374 
Colo Boulder, C. W. rowl"r Co., 1345 Spruce 

303-449-2141 
III N. 'Chicago, Torkelson Assoc., 540 W. Frontage 

312-446-9085 
Ind Indpls., Torkelson, 3512 Rockville 317-244-7867 
Iowa Clear Lake, W.M. Bachman, Box 107 

515-357-4664 
MassLexington, W. Hague 10 Muzzey 617-862-5700 
Minn Mpls., R.J. SiS., Box 6172 612-922-1425 
NM Albuquerque, C. Fowler, 2622 San Mateo 

505-299-7676 
Pa King of Prussia, Letronix, 251 W. DeKalb 

. 215-265-1020 
Va Falls Church, Jay, 2914 Annandale 703-534-7800 
WashBelievue, C. Fowler, 845 106th 206-454-8600 

UNIVERSITY SOUND, Altec Div. LTV Ling Altec, 1515 S. 
Manchester, Anaheim, Cal., 92803, Tel: 
405-SU-9-1220, TWX: 714-774-0251; Dist. Sis. Mgr: F . 
Jones 

U.O.P.INSTRS. DIV., Box 2001, Greenwich, Conn., 06830, 
Tel: 203-531-8400, TWX: 710-579-2924 

UPPCO;.INC., 900 S. Des Plaines, Chicago, III., 60607, Tel: 
312-HA-7-4805; Sis. Mgr: D. Swin 

UP-RIGHT SCAFFOLDS, Div. Up-Right, Inc., 1013 Pardee 
SI., Berkeley, Calif., 94710, Tel: 415-843-0770, TWX: 
415-891-9272; Sis. Mgr: R.L. Esken 

UPSON TOOLS, INC., P.O. Box 4750, Rochester, N.Y., 
14612, Tel: 716-663-5373; Sis. Mgr: H.H. Velepec 

uscC/c'ENfRALAa, ELCTRNS. DIY., Globe-Unlon,lnc., 
2151 N. Uncoln St., Burbank, Cal., 91504, Tel: 
213-843-4278, TWX: 910-498-2222; Sis. Mgr: F. Fry 

Pgs. 1532,2477 
Ala Huntsville, Rep., Inc., 8100 S. Memorial 

205-881-9270 
Ariz Phoenix, Jarko, 2032 N. 27th Ave. 602-272-2684 
Cal Santa Clara,Cal-Tronix, 916 DiGiulio 408-296-1366 
Colo.Denver,BrOwn Tech.,130 S.Yarrow 303-233-0863 
Fla Pompano Bch., Dyna-Mark, 1010 E. AHantie 

305-942-4041 
Ga Atlanta, Rep., Inc., 1483 Monroe Dr.,404-876-1591 
III Chicago, H.S. Toliaksen,304 S, Halstead 

312-236-2964 
Iowa Cedar Rapids, Tech. Assocs.; 110 31 st 

319-365-9162 
Kans Shawnee Mission, Thomas-Modrein, 5450 Buena 

Vista 913-432-2131 
Md Glen Burnie, Faion Lott, Box 534 301-744-4611 
MassNeedham, Hatch, 1233 0 Highland Ave. 

. . 617-444-3310 
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'usc- VAR 
Minn. Mpls., Technical Assocs., 6121 Excelsior 

. 612-929-6721 
NJ Haddonfield, Thomas, 138 Haddon 609-854-3011 
NY Great Neck, ERA., 330 Great Neck . 

. . 516-482-9320 
NY N. Syracuse, Advanced Comps., s. Bay , 

315-699'2671 
Ohio Dayton, A.G. Sidnell, 330. S. Dixie 513-293-1194 
Tex Richardson, J.R. Lavender, 725 S Central 

. . 214,231-5040 
WaShBelieilue, H.S. Thorpe·Co., Box 1117 

206-454-0667 
U.S. ELCTRNS., 321 Orient Way, Lyndhurst, N.J., 07071, 

Tel: 201-438-2400; Sis. Mgr: S. Horbach 
U.S. POLYMERIC" Hitco Co., Canal & Ludlow Sts., 

Stamford, Conn., 06904, Tel: 203-324-7545, TWX: 
91(}.595-1130;Sls. Mgr: R. lizl , 

U.S. SCIENTIFIC INSTRS., 36 Pleasant St., Watertown, 
, Mass., 02172, Tel: 617-923-0940; Sis. Mgr: S. Eric 

Kondi' 
U.S. TERMINALS, INC., 7502 Camargo Rd., Cincinnati, 

Ohio, 45243, Tel: 513-561-8145, TWX: 810-461-2290; 
Sis. Mgr: G. Stepp . 

U.S. TESTING CO., INC., 1415 Park Ave., Hoboken, N.J., 
07030, Tel: 201-792-2400; Sis. Mgr: A.F. Maxfield 

USM CORP., Fastener Div., 510 River Rd., Shelton, Conn., 
06484, Tel: 203-735-3391, TWX: 710-451 '3734; Gen'l. 
Mgr: W.F.G. Dawson 

USM CORP., Gear Sys. Div., 81 Bay State Rd., Wakefield, 
Mass., 01880, Tel: 617-245-4900, TWX: 710-347-1393; 
Sis. Mg,: A,V. Rtzwater . 

UTAH ELCTRNS., Div. Utah American Corp., 1124 E. 
Franklin' SI., Huntington, Ind., 46750, Tel: 
219-356-5800; Sis. Mgr: T. Pyle 

'UTICA TOOL CO., INC., C\lmeron Rd., Orangeburg, S.C., 
29115; Tel: 803-534-7010, TWX: 810-664-2460; Sis. 
Mgr: A.L. Carlson 

UTILITIES SVC. CO", P.O. Box 627, Allentown, Pa., 18105, 
Tel: 215-434-9541; Gen'l. Mgr: E.J. Danko 

V-M CORP., 305 Territorial Rd., Benton Harbor, Mich., 
49022, Tel: 616-925-8841, TWX: 616-925-3557; Mktg. 

. Mgr: M.B. Cain 
VAC-OHM ELCTRNS. CO., P.O. Box 444, Haddonfield, 

N.J., 08033, Tel: 609-428'0001; Sis. Mgr: N. Williams 
VACCO ELECTRONICS, 10350 Vacco St., S.EI Monte, 

. Calif .. 91733, Tel: 213-283-0331, TWX: 910-587-3441; 
Sis. Mgr: G. Kay 

VACO PRODS. CO., S10 N. Dearborn St., Chicago, III., 
60610, Tel: 312-467-0123, TWX: 910 221 2231; Sis. Mgr: 
B. Broude ................... ; .................................... ,: .... Pg. 2944 

VACTEC, 2423 Northllne Ind'i. Blvd., Maryland Hgts., 
MOo, 63043, Tel: 314-872-8300; Sis. Mgr: M.D. Levy 

Pg.164O 
Cal EnCino, King-Way Assoes., 17100 Ventura 

213-788-4124 
Cal' . Santa Barbara, E.B. Schwerin, 4922 La Gama 

Way 805-967-7317 
Colo Broomfield, Arrowhead, A.R. I, Box 335 

. . . 303-222-6462 
Conn Madison, A & M Elctrn. Reps., Ailene Dr. 

203-245-1031 
Fla· Orlando, Buchanan .& Abrams, Box 6026 

305-423-8995 
III Chicago, T.B. Hunter, 5653 W. Irving Pk. 

312-777-2500 
Ind Ft. Wayne, Tech. Line, 2512 East Dr. 

219-743'5371 
Iowa Cedar Rapids, Engrg. Sves., 1026 3rd 

319-366-1591 
Kans Prairie Village, Engrg. Svcs. Co., 7924 A State 

Line 913-649-4000 
Md' Baltimore, A. L. Wilkinson, 707 Stevenson LA. 

301-377-7800 
Mass Needham, A & M Elctrn. Reps.,1492 Highland 

Ave. 617-444-8170 
Mich DetrOit, H. Mysing, 18450 W. McNichols 

313-537-5460 
Minn Mpls., M. FOSler, 228 S. Cedar Lake Rd. 

. 612-374-2612 
Mo St. Louis, Engrg. Sves., 6717 Vernon 

314-726-2233 
NM Albuquerque; Arrowhead SiS., Box 243 

505-855-4561 
. NY Syracuse, C.W. Beach, 120 Ramsey Ave. 

. 315,446-9587 
Ohio Cleveland, E. Frost, 30170 S. Woodland 

216-831-1442 
Pa • Willow Grove, Tech. Parts, 81 Old York 

215,657-0100 
Tex Dallas, Allied Comps., Box 38009 214-348-6660 
Tex H.ouston, Allied Comps., 6400 Westpark 

713-782-5406 
Utah Salt Lake City, Arrowhead, 49 W. Malvern 

. '. 801-487-3444 
Va Lynchburg, Floyelec Elctrns., Box 254 . 

. .' 703-846-7717 

MANUFACTURERS & SALES OFFICES DIRECTORY 

WashSeattle, Blair Hirsh, 4013 Leary Way 
206-783-3423 

EXP: Mass., Plainville, Teknis 617-695-3591 
For: Can., Montreal, Que., Ben-Manis Assoc., 2690 

Pitfield Blvd. 514-336-4500 
VACTRONIC LAB. EQUIP., INC., 65 Brightside Ave., E. 

Northport, N.Y., 11731, Tel: 516-AN-1-2660; Sis. Mgr: 
A. MorriS 

--.- Advertisement --.-

In many cases it costs much less to 
order that special manifold, flange as
sembly, .adaptor, .or pumping system, 
than to buy the separate .components 
required and do the assembly yourself. 
Either way Vactronic stands ready to 
service your requirement. Choose 
from our broad line of high vacuum 
components, or send us your sketch 
and .let us quote on the complete as
sembly; cleaned, leak-checked, and 
ready for service. 

VACUUM EQUIP. DIV., Norton Co .. 160 Charlemont St., 
Newton: Mass., 02161, Tel: 617-332-5800; Sis. Mgr: 
J.J. Flood 

VACUUM INDS., INC., SUb. GCA Corp., .34 Linden 51., 
Somerville, Mass., 02143, Tel: 617-666-5450, TWX: 
710-348-0106; Sis. Mgr: John H. Durant 

VACUUM PRODS., INC., 25 Dock St., Mt. Vernon, N.Y., 
10550, Tel: 914-664-7330; Sis. Mgr: G.D. Frank 

VACUUM RESCH. MFG., 31 00 prow Cal. Rd., San Ramon, 
Cal., 94583, Tel: 415-837-7241; Sis. Mgr: N.A. Carier 

VALCOR ENGRG. CORP., 365 Carnegie Ave., Kenilworth, 
N.J., 07033, Tel: 201-245-1665, TWX: 710-996-5976; 
Sis. Mgr: M. Maslow 

VALIDYNE ENGRG. CORP., 18819 Napa St., Northridge, 
Cal., 91324, Tel: 213-886-8488; Sis. Mgr: M.J-. Kopp 

VAlPEY CORP., 1400 Highland St., Holliston, Mass., 
01746, Tel: 617,429-4322, TWX: 710-346-6700; Sis. 
Mgr: T. Gallagher 

VALVERDE LABS., 60 Main 51., Oakfield, N.Y., 14125, Tel: 
716-948-3251; Sis. Mgr: F.D. Betters . . 

VANGUARD ELCTRNS., Div. Wyle Labs., 930 W. Hyde Pk. 
Blvd., Inglewood, CaL, 90302, Tel: 213-678-7161, TWX: 
910-328-6126; Sis. Mgr: G. McHale 

VANGUARD RELAY' CORP., 225 Cortland SI., 
Lin!lenhurst, N.Y., 11757" Tel: 516-884-5000; Sis. Mgr: 
B.S. Gilman I 

--- Adve~tisement ---

VANGUARD manufactures an ex
tensive line of general purpose relays 
and time delay modules covering a 
broad spectrum of industrial applica
tions. Relay types from 1 to 4 poles 
and 2 to 20 amps. Models include 
open, plug-in, enclosed, printed circuit 
use, antenna, sensitive and contactor. 
Time delay relays are plug-in, en
closed units with solid state timing cir
·cuit and relay output, with some 
models available from stock. All 
VANGUARD products are quality 
engineered and produced, competi
tively priced with dependable deliver-, 
ies. Full literature available upon 
request. 

VANTON PUMP & EQUIP. CORP., 201 Sweetland Ave., 
Hillside, N.J., 07025, Tel: 201-688-4120; Sis. Mgr: G. 

. Ryan . 
VAR-LAC-OID CHEMICAL CO., 666 S. Front St., Elizabeth, 

N.J., 07202, Tel: 201-289-3630; Sis. Mgr: i.E. Behrman 
VARADYNE PACKAGING & MAT'LS., Div. Varadyne, Inc., 

2110 Broadway,' Santa Monica, Cal., 90404, Tel: 
213-394~271 Exl. 240, TWX: 910-343-6856; Sis. Mgr: 
D. Herrell . . 

VARADYNE POWER SYS., Dlv. Varadyne, 19749 
Bahama St., Northridge, Cal., 91324, Tel: 213-882-9311 

Pg.934 

VARADYNE SYSTEMS, Div. Varadyne, 1020 Turnpike 
St.,· Canton, Mass., 02021, Tel: 617-828-6395, TWX: 
710-348-D135 ................... , ........................................ Pg.385 

Ala Huntsville, Col-ins-Co., Box 4246 205-539-1771 
Cal Burlingame, Dynamic Assoes., 822 Airport Blvd. 

415-344-2521 
Cal Culver City, JSH Elctrns., Box 407 213-870-4616 
Cal Los Angeles, Dynamic Assoes., 2500 S. La 

Cienega Blvd. 213-837-0123 
Cal San Diego, Dynamic Assocs., 836 E Washington 

51. 714-291-1391 
Colo Denver, Space Sys. Sis. & Engrg., 5810W. 38th 

Ave. 303-424-5574 
Conn Naugatuck, J & J Assocs., 80 Heritage Rd. 

203-624-7800 

Fla Orlando, Col-Ins .Co., Box 13189 305-423-7615 
III Chicago, Megatek Inc., 1915 N. Harlem Ave. 

312-889-1277 
Kans Leavenworth, McGraw Engrg., 512 McDonald Rd. 

. 913-651-2929 
MassBurlington, J & J Assocs., 12 Cambridge 51. 

. . 617-272-2606 
Mich DetrOit, Hocker Assoes., 26847 Grand River Ave. 

313-531-1403 
Minn Hopkins, Megatek Inc., 128 N. Jackson St. 

612-935-5243 
. Mo Florissant, McGraw Engrg., Box 511 

. 314:831-0342 
NJ Ft. Lee, TMA, 4 Horizon Rd. 201-224-6911 
NM Albuquerque, Base Sys. Sis. & Engrg., 4005 

University Blvd S.E. 505-255-7058 

VARFLEX CORP., 514 W. Court St., Rome, N.Y., 13440, 
Tel: 315-336-4400; Sis. Mgr: J.H. Finnegan .... Pg. 2813 

Ariz Phoenix, Elec. Specialty, 202 SO. 29th St. 
.602-275-5739 

Cal Los Angeles, Electrical Spec. Co., 2820 E. 12th 
51. 213-269-9511 

Cal So. San Francisco, Electrical Spec. Co., 213 E 
Harris Ave.' 415-589-9611 

Colo Denver, Elec. SpeCialty, 2026 Arapahoe SI. 
. 303-244-4588 

Ga Chamblee, Prehler Elee. Insulation, 6030 
Peachtree Rd. 404-451-4266 

III Chicago, Prehler Elec. Insulation, 2300 N. Kilbourn 
Ave. 312-384-6100 

Ky Louisville, E & H Elec. Supply, 804 S .. 5th 
502-587-0991 

Mass Nahant, F.H. Hart, 115 Pond St. 617-581-0381 
Minn SI. Paul, Prehler Elec. Insulation, 935 Bush 

612-776-1541 
Mo University City, EP. Gund, 6403-15 Maple 

314-862-1650 
NY Carle PI., W. A. Murphy, Box 177 516-333-6122 
NY' Liverpool, W.T. Elliott, 16 Forester Rd. 

315-652-3690 
Ohio Cleveland, Prehler Elec. Insulation, 12200 

Brookpark Rd. 216-267-2650 
Ore Portland, Elec. Specialty, 2360 N.W. Quimby 

503-227-3601 
Pa Ardmore, Martin Elec .. Co., 118 Valley Rd. 

215-649-6332 
Pa Phila:, Prehler Elec. Insulation, 5698 Rising Sun 

215-725-5913 
Pa Pittsburgh, E.B. Beach Co., Verona Rd. 

412-242-0400 
WashSeattle, Elec. Specialty, 2442 1st Ave., S. 

206-682-3434 
For: Can., Toronto, Onl., Elec. Insulation & Fibre Co., 

Ltd., 24 Mendota Rd. 416-251-117'4 

VARI-L CO., INC., 3883 Monaco Pkwy., Denver, Colo., 
80207, Tel: 303-321-1511, TWX: 910-931-0590; Sis. Mgr: 
J.H. Kiser ............ Pgs. 1534,1568-1570,2509,2990,2991 
Cal Los Altos, Parsons Co., One First St. 

415-941-4745 
cal .. San Diego, Interstate Mktg., 4440 Ranier .. 

, '714-283-7519 
Cal. Woodland Hills, Interstate Mktg., 22030 Ventura 

. 213-883-7606 
Colo Denver, Bennewitz, 2801 E Cofax 303-399-1132 
Kans Leawood, H.C. Heyde, 9221 Wenonga. 

. 913-649-8628 
Md Beltsville, C.E. Snow,. 10442 Baltimore 

301-345-2211 
Fla Ft. Lauderdale, C.E. Snow, 3109 N.E 25th 

305-563-2448 
MassBurlington, Tritek, 165A Bedford 617-272-4550 
Mich Southfield, T. Luebbe, 20905 Greenfield 

313-357-0355 
NM Albuquerque, Bennewitz, 532 N. Brown 

505-299-8651 
NY' Fayetteville; Graydon-Sherman, Davis Bldg. 

. 315-637-9861 
NY Hicksville, Salsbury, 337 W. John 51. 

516-938-1080 
Ohio CinCinnati, Luebbe SiS., 2649 Erie Ave. 

. 513-871-4211 
Pa Phila., Appliea Engrg., 8605 Bayard 215-247-9007 
TexDallas, Texas Avionics, 4515 Prentice 

214-EM-3-6324 
WashSeattle, D. Smith, 2320 N. 45th 51. 206-633-3160 
EXP: N.Y., NY, S. Ginsbury, 425 Park S. 212-689-5212 

VARI-L.IGHT CORP., SUb. Polacoat Inc., 9770 Conklin Rd., 
CinCinnati, Ohio, 45242, Tel: 513-791-6330 

. VARIAN AEROGRAPH, 2700 Miichell Dr., Walnut Creek, 
. Calif., 94598, Tel: 415-939-2400, TWX: 910-385-6301; 

Mktg. Mgr: A.H. Thompson 
VARIAN ASSO.cS., 611 Hansen Way, Palo Alto, Cal., 

94303, Tel: 415-326-4000, TWX: 910-373-1731 . 
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VARIAN ASSOCS .• Analytical Instr .. 611 Hansen Way. 
Palo Alto. Cal.. 94303. Tel: 415-326-4000. TWX: 
910,373-1731; Sis. Mgr: W. Wright 

VARIAN' ASSOCS.. Eastern Tube Div.. 8 Salem Rd .• 
Beverly. Mass.. 01915. Tel: 617-922-6000. TWX: 
710-347-1394; Sis. Mgr: RW. Andrews 

VARIAN ASSOCS.ELECTRON TUBE & DEVICE GRP .• 
611 Hansen Way. Palo Alto. Cal.. 94303. Tel: 
~15-326-4000. TWX: 910-373-1731; Sis. Mgr: R.T. Orth 

VARIAN ASSOCS .• Radiation Div.;611 Hansen Way. Palo 
Alto. Cal .• 94303. Tel: 415-326-4000; Sis. Mgr: R. 
Lavine 

VARIAN ASSOC .. Solid State Div .• Micro-Link Prods .• 8 
Salem Rd .• Beverly. Mass. 01915. Tel: 617~922-6000. 
TWX: 710-347-1394; Sis. Mgr: D.o. Milne 

VARIAN ASSOCS .• Travel Wave Tube. 611 Hansen Way. 
Palo Alto. Cal. c 94303. Tel: 415-326-4000. TWX: 
910-373-1731; Sis. Mgr: R. Wolfe 

VARIAN ASSOCS .• Vacuum Div .. 611 Hansen Way. Palo 
Alto. Cal.. 94303. Tel: 415-326-4000. TWX: 
910-373-1731; Mktg. Mgr: M. McGarr 

VARIAN DATA MACHINES. 2722 Michelson Dr .. Irvine. 
Cal.. 92664. Tel: 714-833-2400. TWX: ,910-596-1358; 
V.P. Mktg: H. Stover 

--- Advertisement ---

VARIAN AERO GRAPH manufac
tures analytical gas and liquid 
chromatographs, and a complete line 
of supporting accessories including 
strip chart recorders, X-Y recorders, 
electronic digital integrators, comput
er,based data processing systems for 
multiple unit chromatograph laborato
ries, chemicals and supplies for these 
instruments. 

VARIAN DATA MACHINES. Graphics & Data Sys .. 611 
Hansen Way. Palo Altv. Cal.. 94304. Tel: 
415-326-2535. TWX: 910-373-1731; Sis. Mgr: R.A. 
Pecotich 

VARIAN. Solid State Div" Salem Rd .• Beverly. Mass .• 
01915. Tel: 617-922-6000. TWX: 710-347-1394; Sis .. 
Mgr: T. Soldano. Jr. 

VARIED IND·L. PRODS .• INC .• 445 Fifth Ave .• Paterson. 
N.J .• 07514. Tel: 201-279-2334; Pres: E. Nemeth 

VARO. INC .. Electrokinetics Div .. 402 E. Gutierrez SI.. 
Santa Barbara. Cal.. 93102. Tel: 805-963-2055. TWX: 
~10-33"-1177; Mktg. MOr: N,G. Otis 

VARO. INC .• Electron Devices Div .• 2203 Walnut SI.. 
Garland. Tex.. 75040. Tel: 214-272-35M. TWX: 
910-860-5194; Sis. Mgr: C.M. Wood 

VARO. INC .• Semiconductor Div .• 1000 N. Shiloh Rd .• 
Garland. Tex .• 75040. Tel: 214-272-4551. TWX: 
910-860-5178; Sis. Mgr: H. Hess 

VARO. INC .• Texas Div .• 2201 Walnut. Garland. Tex .• 
75040. Tel: 214-276-6141. TWX: 910-860-5093; Mktg. 
Mgr: L.C. Woodhouse 

VECTOR ELCTRN. CO., INC., 12460 Gladstone Ave., 
Sylmar, Cal., 91342, Tel: 213-365-9661, TWX: 
910-496-1539; Sis. Mgr: F.L Hill ........................ Pg.2722 

EXP: Cal.. Santa Monica. Trans-World Trade. Box 1037 

VECTOR ENGRG., 58 Brown Ave., Springfield, N.J •• 
07081, Tel: 201-379-7800, TWX: 71Q..983-4448; Gen'l. 
Mgr: M.A. Spallet1a .................................... Pgs. 942,943 
Conn Meriden. Abbott·Allison Co .• I~c .. Box 467 

203·237-9232 
Fla Orlando. E C A Assocs .• 711 N. Magnolia Ave. 

305-424-0701 
Ga Smyma. F. Fassett & Co .. Inc .• Box 278 

404-436-6169 
III Chicago. Crest Assocs .• Inc .• 7001 N. Clark SI. 

274-2640 
Ohio Cleveland. F.R. Sharp Co .• Inc .• 14904 Euclid Ave. 

216·249-7000 
Tex Houston. Scientific Sis. Co .• 6400 Westpark Dr. 

713-781-2711 
Tex Richardson. Scientific Sis. Co .• 777 S. Central 

EXpwy. 214-231-6541 
VECTROL. INC .• 1010 Westmore Ave .• Rockville. Md .• 

20850. Tel: 301-424-6900; Sis. Mgr: R. Mitchell 

VECTRON LABS., INC., 121 Water SI., Norwalk, Conn., 
05854, Tel: 203-853-4433; Sis. Mgr: A.I. Camhi 

Pg.1433 
Ala Huntsville. FM Assocs .• Box 1368 205-772-3668 
.Cal Los Angeles. Fetty/Schoenduve. 7407 Melrose 

213-651-4050 
Cal Palo Alto. Fetty/Schoenduve. 253 Town & 

Country Vig. 415-321-7041 
Colo Loveland. Kelley Entprs .. 336 E. 4th SI. 

303-667-1376 
Fla Orlando. FM Assocs .• 5018 Mortier Ave. 

305-851-5710 
Ind Indianapolis. RF Specialists. 6410 Woodwind Dr. 

317-783-6530 

NJ Woodcliff Lake. F & F Assoc .• 58 Arcadia 
201-778-6767 

NY Syracuse. Rep Tech. 2002 Teall Ave. 
315-437-2845 

NY Westbury. F & F Assoc. 461 Old Country 
516-334-1160 

NC Greensboro. FM Assocs .• 904 Montrose Dr. 
919-294-2754 

Pa Newtown Sq .• SWR Assocs .• Box 298 
215-356-8550 

Va Falls Church. Jay Co .. 2914 Annandale 
703-534-7800 

WashSeatlie. Datacom. 2207 Fairview E # 12 
206:329-2989 

For: Can .• Ville LaSalle. Que .• Electrodesign ltd .• 840 
LaFleur 514-363-5120 

VECTRONICS MICROWAVE CORP .• 276 Lincoln Blvd., 
Middlesex. N.J .• 08846. Tel: 201-356-2377; Sis. Mgr: 
J.G. Vogler 

VEECO INSTRS .• INC .• Terminal Dr .• Plainview. N.Y .• 
11803. Tel: 516-0V-I-8300; Sis. Mgr: J. Rivlin 

VEEDER-ROOT, 70 Sargeant St., Hartford, Conn., 
06102, Tel: 203-527-7201; Sis. Mgr: S. Struble . 

Pg.1352 
Cal Glendale. 1049 Grand Central Ave. 213-245-8421· 
Cal Placentia. Western Automation. Box 116 

714-525-0273 
'" Chicago. Clarkson Engrg. Co .• 5518 W. Lawrence 

Ave. 312-288-2314 
III Des Plaines. 455 State SI. 312-824-0188 
Md Lutherville. 126 Othoridge Rd. 301-539-7018 
Mich Birmingham. Electro-Mation. 1137 Cole 

313-564-6517 
Mich Detroit. 648 Eastland Professional Bldg. 

313-372-2220 
Minn Minneapolis. 2401 W. 66th SI. 612-866-4811 
NJ E. Orange. 51 Lincoln SI. 201-673-2660 
NY Rochester. Veeder-Root. 100 Aliens Creek 

716-244-0500 
. Ohio Cincinnati. 5725 Dragon Way 513-271-6200 
Ohio Cincinnati. J.W. Murray. 3985 Race 513-662-1616 
Ohio Cleveland; M.M. Haley. 6364 Pearl Rd. 

216-884-8460 
Ohio Cleveland. 12417 Ceader Rd. 216-462-2634 
Pa Glenside. 139 S. Easton Rd. 215-887-0708 
Pa Phil a .• Penn-Del Instr .• 709 Bethlehem Pk. 

215-247-7389 
P~ Pitt~burch. E'ollincer ~, Br?dforn. Box 8088 

412-561·2340 
SC Greenville. 1·385 at Roper Mountain Rd. 

. 803-288-2133 
Tex Dallas. 9711 Broken Bow Rd. 214-747-5483 
Tex Houston. Durlam Assoc .• 12714 Cobblestone 

713-468-4000 
For: Can .• Toronto. Onl.. 26 Fieldway Rd. 

416-239-3094 

VEGA PRECISION LABS., 239 Maple Ave., Vienna, Va., 
22180, Tel: 703-938-6300; Sis. Mgr: O.M, Kruchko 

Pgs. 614,615 
Ala Huntsville. E. Christopherson. 3401 Highland S.E. 

205-539-6237 
Cal Chula Vista. R. Nowlan. Box 1205 Chula Vista 

714-420-2024 
Fla FI. Walton Bch .• E. McCann. 29 Silva Dr. 

904-243-1776 
NM High Rolls-Mtn. Pk .• C. L. Wright. Box 12 

, 505-682-2698 
EXP: N.Y .• Huntington. H. Munsey. Box 236 

516-423-4824 
VELONEX. Varian Div .• 560 Robert Ave .• Santa Clara. 

Calif .• 95050. Tel: 408-244-7370. TWX: 910-338-0114; 
Sis. Mgr: E. Rudee 

VEMALINE PRODS. CO., 455 W~ Main St., Wyckoff, N.J., 
07481,Tel: 201-891-3200; Sis. Mgr: C.J. Dawkins 

Pgs. 1504,1505,1857,2328,2775 
Cal Costa Mesa. Repex. 1790 Pitcairn 714'540-4832 
Cal Santa Clara; Ruby Sis. Corp .• 'Box·487 ' 

408-243-1694 
Colo Denver. Ruby Sis: Corp .• 1200 S. Alton 

303-755-1714 
ConrtMeriden. Electro Prods. Sis .• 150 S. Broad 

203-235-4040 
Fla . Melbourne. CES Assoc .• Box 1152 . 305-254-2183 
III Chicago. Ropek-Cahill. 5439 W. Division 

312-287-7292 
Mich Grand Rapids. ELFI Assoc .• 1635 Pembroke Dr .• 

S.E. 616-455-2920 
Minn Minneapolis. J. Lee Co .• 4241 Toledo Ave .• S. 

612-920-1525 
Neb Lincoln. Mktg. Assoc .• 1200 N. 79th 402-434-5244 
NY Jamaica. S'J Sis .• 143·05 Archer '212-291-3232 
NY Rochester. Ossmann Comps. Sis. Corp .• 280 

Metro Pk. 716-442-3290 
Ohio Cleveland. R.M. Nelson. One Public Sq. 

" 216-241-4581 

VAR - VER 
Pa Abington. IMS Co .• Box 96 215-659-0444 

. Tex Dallas. Blackburn Assoc .. 137 Walnut Vlg. 
214-351-9991 

EXP: N.Y .• Larchmont. Montclair Elec., 7, Woodland 
914-834-8905 

For: Can .• Montreal. Que .• HW. Brieger Sis .• 5253 
Decarie Blvd. 514-482-0722 

VENT-RAK. INC .• 525 S. Webster Ave .• Indianapolis. Ind .• 
46219. Tel: 317-359-5407; Sis. Mgr: L.M: Vaughn 

VENTRON CORP .• Elctrn. Materials Div .• Bradford. Pa .• 
16701. Tel: 814-362-3586, TWX: 510-695-5110; Gen. 
Sis. Mgr: C.A. Smith 

VENUS SCIENTI'"IC, 399 Smith St., Farmingdale, N.Y., 
11735, Tel: 516-293-4100, TWX: 510-22.a588; Sis. Mgr: 
R. Becker ........................................................ Pgs. 944,945 

Cal Pasadena. Advanced Techniques. 3760 Edgeview 
Dr. 213-351-9160 

Mass Stoneham. VPI Assocs .• 422 Main SI. 
617-438-3,113 

NY Great Neck. VPI Assocs .• 300 Northern 
, 516-482-8387 

Tex Richardson. P.J. Scanlon Co .• 724 S. Sherman SI. 
214-AD-I-4661 

EXP: N.Y .• NY. Sylvan Ginsbury. 425 Park 
212-689-5212 

For: Ville laSalle. Que., Electrodesign. 840 LaFleur 
514-363-5120 

I,(ERITRON WEST. INC .• 20245 Sunburst SI.. Chatsworth. 
Calif .• 91311. Tel: 213-341-7770. TWX: 910-494-1212; 
Sis. Mgr: C. Reese ' 

VERNAY LABS .• E. South College SI.. Yellow Springs. 
Ohio. 45387, Tel: 513-767-7261; Sis. Mgr: S. Pomeranz 

VERNITRON, Control,Camps., 2440 W. Carson'St., 
Torrance, Cal., 90509,' Tel: 213-328-2504, TWX: 
910-349-6250; Sis. Mgr: SOW. Silverman 

Pgs. 386,387,1503,1634,1635 

Cal Los Angeles. Halbar. 3261 W.4th 213-387-8283 
Cal San Mateo. Halbar Assocs .• 3 W. 37th 

, 415-349-4700 
Conn No. Haven. Kitchen & Kutchin. 22 Broadway . 

203-239-0212 
Fla SI. Petersburg. Orbe. Inc .• 4110 Central Ave .• , Box 

12136 . 813-894-0687 
III Chicago. D. Dolin SiS., 6232 N. Pulaski 

312-286-6200 
Kans Wichita. Thunderbird Engrg. Sis. & Svcs .• Inc .• 

7707 E. Osie 316-684-3941 
Md Baltimore. Callas Elctrns:. 6409 Frederick 

301-744-7711 
Mass Lexington. Kitchen & Kutchin. 17 Waltham 

617-862-8230 
Mich Lathrup Vlg .• A. C. Nordstrom; Box 32 

, 313-444-4417 
Minn Mpls .• F. Peterson. 4501 Minnetonka " 

612-927-4453 
Mo SI. Louis. Thunderbird Engrg. Sis. & SvCs .• Inc .• 

Box 12849 314-542-6488 
NJ Cherry Hill. A. Lanson. 112 Henfield 

, . 609-424-4670 
NJ Harrington Pk .• Metro Tech. Sis. Corp .• 39 

Bluefield Ave. 201-768-8495 
NY Endicott. Tech-Mark. Professional Bldg. 

607-748-7473 
NY Fairport. Tech-Mark, 19 Valley Brook 

716-377-5531 
NY Jericho. Metro Tech .• 333 N. Br.oadway 

. 516-935-3330 
NY New Hartford. Tech-Mark. Inc., Box 296 

315-732-1602 
Ohio Dayton. Rixan Assocs., 5752 Wadworth 

513-278-4216 
Tex Dallas. Jacobson Co .• Box 9702 214-EM-3-7584 
WashSeattle. R. Johnston. 1011 N. E. 69th 

206-LA-4-5170 

VERNITRON CORP .• Digital Prods. Diir.,'59 Central Ave .. 
Farmingdale. N.Y .• 11735. Tel: 516-694:.5002. TWX: 
510-224-6890; Sis. Mgr: F. Bowser ' 

(Refer to Vernitron Corp. for sales office information.) 

VERNITRON CORP., Motor Prods. Dlv., 300 Marcus 
Blvd., Deer Pk., N.Y., 11729, Tel: 516-586-5100, TWX: 
510-227~079; SIs. Mgr: J. Moonell. 

, PgS.386,387,1503,1634,1635 
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VER - VIR 
Cal Los Angeles, Halbar, 3261 W.Fourth 

213-387-8283 
Cal San Mateo, Halbar Assocs., 3 W. 37th 

415-349-4700 
ConnN. Haven, Kitchen & Kutchin; 22 Broadway 

203-239-0212 
Fla SI. Petersburg, Orbe, Inc., Box 12136 " ' 

813-894-0687 
III Chicago, D. Dolin, 3525 W. Peterson 

312-JU-8,3738 
Iowa Cedar Rapids, D. ,Dolin Sis. Co. 312-JU-8-3738 
Kans Prairie Vlg., Thunderbird Eng., 4014A W. 95t~ 

314-PE-1-4343 
Mass Lexington, Kitchen & Kutchin, 17 Waltham 

617-VO-2-8230 
Mich Lathrup Vlg., R.C. Nordstrom, Box 32 ' 

313-444-4417 
Minn Edina', W, Lieberman, 5238 France Ave. 

, 612-926-5432 
Mo Hazelwood, Thunderbird Eng" 400 Brookes 

314-PE-1-4343 
NJ Cherry Hill, A, C, Lanson, 112 Henfield 

609-424-4670 
NJ Harrington Pk" Metro Tech" 39 Bluefield 

201'-768-8495 
NY Endicott, Tech-Mark, 101 Jefferson Ave, 

607-748-7473 
Ny Jericho, Metro Tech., 333 N, Broadway 

516-935-3330 
Ohio Dayton, Rixan Assocs., 5752 Wadsworth Rd, 

513-BA-2-oo11 
Okla Tulsa, Allied Comps" Box 4768 918-939-2848 
Tex Dallas, Allied Comps" Box 38009 214-348-6660 
Tex Houston, Allied Comps" 6400 Westpark Or, _ 

, 713-782-5406 
Va Springfield, Dyna-Rep" 5265 Port Royal Rd, 

703-321-8630 
WashSeattle, R. Johnston, 1011 N.E. 69th 

" 206-LA-4-5170 
VERNITRON, Electrical Comps" P.O. Box 878,Jllorwalk, 

Conn" 06852 

VERNITRON ELEC. COMPS., Beau Prods., 117 Union 
Ave., laconia, N.H.; 03246, Tel: 60:1"524-5101, ,TWX: 
710-364-1843; Sla. Mgr: R.K. Arbogast 

Pgs. 2720,2721 
Cal Palo Alto, Engrg. Assoc., 999 Commercial 

415-326-7842 
Cal Pasadena, P. Nurches Co., 2396 Foothill Blvd, 

, 213-681-8957 
Conn Farmgtn" R. Perron, 10 Bnarwood 203-673-4825 
Conn Trumbull, R. Perron & Co., 36 Louis SI. 

203-268-9631 
Aa No. Miami; Cartwright & Bean, 20100 N.E. 25th 

CI. " , 305-945-2962 
Fla Orlando, Cartwright ,& Bean, 601 N. Fern Creek 

Ave. 305-425-8284 
Ga Atlanta, Cartwright &, Bean, 3223 Ca,in's Hill PI., 

N.W. 404-237-2273 
III Oak pk" Wasson-Gallagher, 1024 North Blvd, 

" 312-383-6572 
Ind FI. Wayne, Scott Elctrns" Inc" 124 W, Washington 

SI. 219-743-1586 
Ind Indianapolis, Scott Elctrns" Inc" 1327 N. 

Pennsylvania SI. 317-635-8951 
Iowa FI. Dodge, Heimann Co" 236 7th Ave, 

515-576-2374 
Ky Louisville, Scott Elctrns" 368 Francis Bid. 

502-583-3220 
La Metairie, Cartwright & Bean, Box .73336 

504-887-5225 
MassNorwood, R. Perron, 159 Morse SI. 617-762-8114 
MichLathrup Village, R,C. Nordstrom & Co" Box 32 

313-444-4417 
Minn Minneapolis, Heimann, 5603 Lyndale A\le. 

612-861-6051 
Mo Kansas City, K&M Sis, Co" 1627 Main SI. 

816-471-1355 
NH Dover, R. Perron & Co" Inc., 1 Elm SI. 

60:1"742-2321 
NJ Cherry Hill, E,S, Comp, Sis" 314 Columbia BI. 

609-667-5341 
NJ Short Hills, Murray Co., Box 305 201-376-3834 
NY Alexander, B.H, Tollefson, Box 247 716-591-1219 
NY E, 'Syracuse, S.H. Tollefson, Box 147 

315-463-4507 
NY Jackson Hilts" C. Landis, 34-28 80th SI. 

212-458-7900 
NY Rochester, B,H. Tollefson Assocs., Inc" 110 Allen 

Creek Rd. 7,16-271-4141 
NY W, Winfield, B.H. TollefSon, Box 142 

" " ',,' 315-822-5647 
NC Charlotte, Cartwright & Bean, 625 Harwyn Or. 

704-333-6457 
NC, Raleigh, Cartwright & Bean, 1016 Belfast Or. 

, 919-832-7128 
Ohio CinCinnati, Scott Elctrns" Inc., 9505 Montgomery 

Rd, 513-791-2513 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Ohio Cleveland, Scott Elctrns., 1836 Euclid Ave, 
216-861-2626 

Ohio Columbus, Scott Elctrns" 79 EState SI. 
614-228-2313 

Ohio Dayton, Scott Elctrns., 120 W. Second SI. 
513-223-2652 

Pa Pittsburgh, Scott Elctrns.,,313 Empire Bid. 
412-471-5233 

Tenn Memphis, Cartwright & Bean, 560 S, Copper SI. 
901-276-4442 

Tex Dallas, W, Reese Assoc" 3131 Stemmons 
, 214-638-6575 

Tex Houston, W. Reese Assoc" 2400 West Loop S, 
, 713-621-3134 

WashSeattle, Electro-Reps" Inc., 2047 14th SI. 
206-AT -2-7944 

For: Can., Toronto"Ont, Brimark Elctrns" 349 Carlaw 
Or, 416-461-3511 

VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd" 
Bedford, Ohio, 44146, Tel: 216-232-8600, TWX: 
810-427-2274; Sis, Mgr: 0, Markeson 

VERNON PLATING WORKS, 33-18 57th SI., Woodside, 
N.Y., 11377, Tel: 212-639-1124; Sis, Mgr: S,J.!Guttman 

VERO, ELECTRONICS, INC., 171 Bridge Rd., 
Hauppauge, N.Y., .11787, Tel: 516-234-0400, TWX: 
510-227-8890; SIs. Mgr: B. Frelfeld .................. Pg. 2329 
Cal Los Angeles, Dyna Sis. Co., Box 6757 

213-268-1175 
DC Washington, J&B Assocs, E.N 1-6049 
Fla Orlando, Dorst Assoc" Box 17057 305-295-4440 
Ga Atlanta, Electromechanical Sls.,3224 Peachtree 

Rd, 404-237-5563 
III Chicago, Kennedy Engrg., 6713 N. Oriphant Ave. 

312-631-8283 
Ind FI. Wayne, McDonald Sis" Box 2248 ' 

, 219-745-9214 
Md Baltimore, ,J&B Assocs., 1026 Cromwell Bridge 

Rd,' 301-823-0070 
MassWaltham, Vero Elctns" 325 Bear Hill Rd, 

, 617-899-7793 
Neb Lincoln, Mktg. Assoc., Box 53938 502-434-5244 
NJ FI. Lee, K.E. Hughes Co" 2175 Lemoina Ave. 

201-944-1600 
NY Rochester, Reed Elctrns," 2815 Monroe Ave. 

716-473-2767 
NY Syracuse, Reed, Elctrns., 326 Fay Rd, 

, 315-468-5488 
NY Vestal, Reed Elctrns" Box 187 607-748-7391 
Tex Houston, W, Dean, 9507 Meadowglen 

713-785-7551 
VERSITHERM, INC" 51' Toledo SI., Farmingdale, N.Y" 

11735, Tel: 516.694-6363; .5ls. Mgr: S,H. Lamston 
VESTAL MODERN DESIGN CORP., Vestal Pkwy" E" 

Vestal, N.Y" 13850, Tel: 607-785-9901; Sis, Mgr: EO, 
Conner ' 

VETIER, A.A., CO",Box 143, Rebersburg, Pa, 16872, Tel: 
814-349-5461; Sis, Mgr: A.R, Vetter 

VIATRAN CORP., 1720 Military Rd" Buffalo, N.Y., 14217, 
Tel: 716-874-3330; Sis. Mgr: D, Joslyn 

VIATRON COMPUTER SYS., Rte, 62, Bedford, Mass., 
01730 

VIBRAC CORP" Aff, USM Corp., Alpha Ind'l. Pk .. Alpha Dr., 
Chelmsford, Mass" 01824, Tel: 617-256-6581; Sis, 
Mgr: C.E. Johnson, Jr, 

VICTOR MICROWAVE, INC., 38 W. Water SI., Wakefield, 
Mass., 01880, Tel: 617-245-4472; Sis, Mgr: SA Parks 

VICTOI'I WIRE & CABLE, 3601 Holdrege Ave_, L.A., Cal., 
90016, Tel: 213-870-9933, TWX: 910-340-&754; Mktg. 
Mgr: O. Olson ........................ " .............................. Pg. 3069 

VICTOREEN INSTR., 10101 Woodland Ave., Cleveland, 
Ohio,-- 44104, Tel: 216-795-8200, TWX: 810-421-8287; 
Mktg. V.P: W.A. McCarthy .................................. Pg. 2897 
(Component Sales Reps.) 
Cal Fullerton, R. Bloom, 740 Miramar 213-380-8513 
Colo Wheatridge, Waugaman, 4643 Wadsworth 

303-423-1020 
Minn Mpls" A,-J" 7100 S, France 612-922-1425 
NY New York, VLN Corp., 18 E 80th SI. 
., 212-744-7646 

NY Carmel, A. Schiller, 2 Darryl La. 914-225-7178 
NY , Rochester, W: Zimmerman,,3100 Monroe 

716-586-4450 
NY Syracuse, W. Zimmerman, 112 DeWitt 

315-474-4889 
NC Charlotte, Over & Over, 3723 Country Ridge 

704-366-8601 
Pa ,Fairview Village, Danco Corp., Box 245 

215-539-9300 
Tex Dallas, Southwest Elct" 621 Meadows Bldg, 

214-363-1671 
Tex Houston, Southwest Elcl., 1405 S. Pol;! Oak 

, 713-621-3760 
WashSeattle, Seatronics, 5616 Fourth S, 206-767-4330 

For: Can" Downsview, Onl., Kaytronics, 1001 Finch 
416-638-5511 

For: Can" Montreal,Que .. Kaytronics, 7370 Cote SI. 
Luc, 514-487-3434 

(Nuclear Instruments Sales Reps.) 
Ga Fairburn, L. Weese, Box 488 404-577-2736 
III MI. Prospect, Contemporary SCience, Box 205 

312-CL-5-3793 
Md Laurel, 0, Caulk, 16305 Gales SI. 703-548-8446 
NJ Old Bridge, R. Gans, 5 Alpine CI. 212-744-7646 
Ohio Cleveland, Victoreen Instr" 1 01 01 Woodland 

216-795-8200 
Tex' Rosenburg, A. Jan, Jr" 1804 West 713-774-9135 
,For: 'Can., Montreal, Que" Radionics, ,195 Graveline 

514-735-4565 
For: Can .. Downsview, Onl., Radionics, 1111 Finch 

416-638-0218 
For: Can .. Ottawa, Onl., Radionics, 376 Churchill 

613-728-4624 
For: Can., Quebec City, Que" 1001 Rte. de L'Egiise 

418-651-5845 
For: Can" Vancouver, B,C., Radionics, 2182 W. 12th 

604-732-7317 
VICTORy'ENGRG, CORP" 128 Victory Rd., Springfield, 

N,J., 07081, Tel: 201-379-5900, TWX: 710-983-4430; 
Sis, Mgr: S. lovin 

VIDAIRE ELECTRONICS MFG. CORP" 150 Buffalo Ave., 
Freeport, N.Y., 11520, Tel: 516-623-6696; Sis, Mgr: M. 
Shapiro 

VIDAR CORP., 77 Ortega Ave., Mountain View, Cal., 
94040, Tel: 415-961-1000, TWX: 910-379-6933; Sis. 
Mgr. L. Jordan 

VIDEO INDS. CO., 45 Brick Oven Rd" Port Chester, N.Y" 
10573, Tel: 914-939-4919 

VIDEO RESCH. CORP., 761 N, Washington SI., Rockville, 
Md., 20850, Tel: 301-762-5999; Sis. Mgr: V, Ratner 

VIEWLEX, Veteran's Mem\ Hwy. & Broadway, Holbrook, 
N,Y" 11741, Tel: 516-LT-9-6600; Sis, Mgr: 0, Shecter 

VIGOR TOOL CO., Div. of Jadow, B, & Sons, Inc., 53 W, 
23 SI., New York, N.Y" 100io, Tel: 212-YU-9-5522; 
Sis, Mgr: H,C. Jadow 

VIKING IND$'"INC., 21 001 Nordhoff St., Chatsworth, Calif .. 
91311, Tel: 213-341-4330, TWX: 910-494-2094; Sis, 
Mgr: H., Balderas 

VIKING MODULES, 223 Cresent SI., Waltham, Mass .. 
02154, Tel: 617-891-7898; Sis. Mgr: A, Waitt 

VIKING WIRE CO., INC., Shelter Rock Rd., Danbury, 
Conn" 06810, Tel: 203-744-4600, TWX: 710-456-1217; 
Sis. Mgr: S.J, Warschauer 

--- Advertisement ---

Viking Wire manufactures round film 
insulated copper magnet wire, 23 thru 
56 gao A.W.G.- All popular insula
tions including - Enamel, Polyure
thane, Pyre M.L., Formvar Bondables, 
!sonel (Polyester) with special films 
made to your order. Order to NEMA, 
MIL, (lr your specification. 

VIKOA, 400 Ninth SI., Hoboken, N,J., 07030, Tel: 
201-656-2020; Sis. Mgr: J. Mattison 

VIKOA CABLE DIV., Halls Mills Rd" Freetiold, N,J" 07728, 
Tel: 201-462-8700 

VIRGINIA ELCTRNS. CO., INC" 2908 Telestar CI.. Falls 
Church, Va., 2,2042, Tel: 703-560-6500; Sis. Mgr: J: 
DawsOn 

VIRGINIA PANEL CORP., Box 1106, 1400 New Hope 
Rd., Waynesboro, Va., 22980, Tel: 703-942-8376; SIs. 
Mgr: J.E. Taylor, Jr .............. , ................................ Pg. 2723 
Ariz Phoenix, Howe & Howe Sis" Inc" 4109 N, 18th 

SI. 602-264-7971 
Cal Menlo Pk"Johnson Assocs" 2160 Prospect SI. 

415-854-3550 
Conn Branford, New England Mktg, Assn., Box 151 

, 203-488-7279 
Conn Darien, Data prods., Inc" Box 1164 203-324-4466' 
Fla Ormond Bch:, J,R. Soblonsky, 8 San Juan Cir. 

904-255-6313 
III Chicago, Tab Prods" 5151 N, Harlem Ave. 

312-631-2515 
Ind FI. Wayne, AA Billian Co" Box 2046 

, 219-743-6124 
Ind Indianapolis, AA Billian Co., Box, 20289 

, , 317-253-3134 
Ky Louisville, W. G, Hudgens, 2416 Frankfort Ave. 

502-896-6611 
Md Silver Spring, ML Co~ncell, 721 Ellsworth Or, 

301-587-1755 
MassBoston, Tab Prods" 1020 Commonwealth Ave. 

617-734-4130 
Mich Grand Rapids, AA Billian Co., 260 Keeler Bldg" 

N.W, 616-454-3245 
NJ Ridgewood, Hansen Assocs., Box 339 

201-652-7055 
NJ Paramus, Garden State Business Sys" 328 .Rte, 4 

201-343-2411 

Seei'age 3073 To GelYour Copy ,of the Radio-Electronic Master eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NC Winston-Salem, Kirkman Elctrns., 823 S. Marshall 
St. 919-724-0541 

Ohio Akron, Blair Off. Sys., 132 E. Voris St. ' 
216-535-7197 

Ohio Cincinnati, A.B. Crock, Inc., 8286 Winton Rd. 
513-521-5040 

Ohio Columbus, A.B. Crock, Inc., 81 E. State St. 
614-221-4888 

Ohio Dayton, A.B. Crock, 3854 S. Kettering Blvd. 
513-223-7777 

Pa Wilkes-Barre, EDP, Supplies of Accessories, 66 
Oxford St. 717-655-1000 

Pa Pittsburgh, Tab Western Pa. 412-563-3322 
Tex Richardson, C, Hoffman Assocs., 777 S. Central 

Expwy. 214-235-3600 
VIRTIS CO., INC., Rte. 208, Gardiner, N.Y., 12525, Tel: 

914-255-5000; Pres: C.E. Bender 
VISHAY INSTRS., 63 Lincoln Hwy., Malvern, Pa., 19355, 

Tel: 215-647-5115, TWX: 510-668-8944; Sis. Mgr: H. 
Cook 

VISHAY RESISTOR PROD. DIV., Vishay 
Intertechnology Inc., 63 Lincoln Hwy., Malvern, Pa., 
19355, Tel: 215-644-1300, TWX: 510·668-8944; 'Mktg_ 
Mgr: LS. Winston ..•••••••••••.....••. .-••• Pgs- 2898,2899,2932 
Ala Huntsville, Space Engrg. SiS., Box 5208 

205-837-6060 
Ariz Tempe, Saguaro Techn. Svc., 1000 E. Apache 

Blvd. 602-275-0431 
Cal EI Monte, Western Controls, 2630 Seaman 

213-443:9376 
Cal San Carlos, Melchior Assocs., 820B Cherry St. 

415-591-7383 
Colo Denver, Checkmate SiS., Box 22411 

. 303-771-4920 
Fla Clearwater, W.B. Wimberly, 532 S. Ft. Harrison 

813-446-7072 
III . Chicago, Lightner Assocs., 6322 N. Milwaukee 

312-774-1500 
Kans Mission, Techn. SiS., 5827 Outlook 913-TE-1-2888 
Md Towson, J.A. Dougherty Sis., 320 Hillen Rd. 

301-823-0431 
Mass Needham, Comp Rep, 1116 Great Plain Ave. 

617-444-2484 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Mich Oak Pk., W. Spenser, 21500 Greenfield Rd. 

313-398-8005 
Minn Mpls., Pinkney & Assocs., 957 Winnetka Ave. N. 

612-5~~-36?B 

NJ Union City, Bressler Assocs., 480B Bergenline 
201-UN-4-9577 

NY E: Aurora, Harries & Kershaw, 654 1/2 Main SI. 
716-652-1221 

NC Greensboro, F. & M_·Assocs., 904 Montrose Dr. 
919-294-2754 

Ohio Willoughby, A. H. Baier, 4399 Industrial Pkwy. 
216-946-6080 

Ore Portland, D. G. Weber, 1226 S.E. 7th Ave: 
503-234-7671 

Pa Devon, B. & A. Assocs., 237 Lancaster 
215-688-5173 

Tex Seabrook, Stolle-Hamilton, 1108 Meyer 
713-GR-4-3155 

VISUAL EDUCOM, U.S. 12 E., Michigan City, Ind., 46360, 
Tel: 219-879-8311, .TWX: 810-296-39B7; Sis Mgr: C. 
Bixby 

VISUAL ELCTRNS. CORP., 356 W. 40th St., New York, 
N.Y., 10018, Tel: 212-736-5B40, TWX: 710-581-2810; 
Sis. Mgr: L.C. Radford 

VITALITY BULBS LTD., Beetons Way, Bury Saint 
Edmunds, Suffolk, England, Tel: 0284-2071, TWX: 
81295; Sis. Mgr: F.L. Richmond 

VITRAMON, INC., Box 544, Bridgeport, Conn., 06601, Tel: 
203-268-6261, TWX: 710-450-3640; Nat'l. Sis. Mgr: 
J.A. Hatfield 

VITRO LABORATORIES, 14000 Georgia Ave., Silver 
Spring, Md., 20910, Tel: 301-871-2531, TWX: 
710-825-9642; Sis. Mgr: J.C. Kinsey 

VIZ MFG. CO., 335 E. Price St., Philadelphia, Pa., 19144, 
Tel: 215-844-2626; Sis. Mgr: D.B. Strasburger 

V. J. ELCTRNS., 622 W. Harvard PI., Ontario, Cal., 91762, 
Tel: 714-986-5095; Sis. Mgr: V.w. Johnson 

--- Advertisement ---

V J ELECTRONICS manufactures 
small; portable testers for automati' 
cally testing cables, printed circuit 
boards, printed wiring, printed sub
strates etc. Units test circuits for con
tinuity, shorts, leakage resistance, 
breakdown voltage etc. Basic units are 
a 50 circuit and 100 circuit unit. Units 
can be paralleled for testing larger as
semblies. Test rates to 900 tests/mi
'lUte. 

VLCHEK PLASTICS CO., Middlefield, Ohio, 44062, Tel: 
, 216-632-8011; Sis. Mgr: D.R. Butler 

VOAK ENGRG. CO.,INC.,129 A St., Upland, Calif., 91786, 
Tel: 714-982-5538; Sis. Mgr: A.S. Voak 

VOKAR PRODS., INC., 1925 Pauline Blvd., Ann Arbor, 
Mich., 4B103, Tel: 313-668-690B; Sis. Mgr: R.G. Dailey 

VOLKERT STAMPINGS, INC., SUb. Stanley Works, 222-34 
96th Ave., Queens Village, N.Y... 11429, Tel: 
212-HO-4-B400; V.P: F.F. Rimmler 

VOLTARC TUBES, 102 Linwood Ave., Fairfield, Conn., 
06430, Tel: 203-255-2633; Sis. Mgr: W.F. Crosby 

VOLTEX CO., INC., 115 Marine St., Farmingdale, N.Y., 
11735, Tel: 516-CH-9-2336; Sis. Mgr: N. Rothenberg 

VOLTRON PRODS., INC., See Kratos Instr. Dlv. 
VOLTRONICS CORP., West SI., Hanover, N.J., 07936, 

Tel: 201-887·1517, TWX: 710-986-B253; Sis. Mgr: R.J. 
Newman 
--- Advertisement ---

Complete line of precision trimmer 
capacitors, non-rotating, with glass, 
quartz, and air dielectrics, MIL-C-
14409C styles. New sub-miniature 
trimmer for gigaherz, stripline, and 
substrate mounting. World-wide rep
resentation. 

VOLTRONICS, INC., 7746 W. Addison SI., Chicago, III., 
60634, Tel: 312-625-1779; Sis. Mgr: G.R. Glorch 

VU-DATA CORP., 75!15 Convoy Ct., San Diego, Cal., 
92111, Tel: 714-279-6572; Sis. Mgr: W.A. Kraus 

VULCAN ELEC.ITI, BB Holten SI., Danvers, Mass., 01923, 
Tel: 617-774-1730, TWX: 710-347-0BB4; Sis. Mgr: J.w. 
Michaels 

VWR SCIENTIFIC, Box 3200 Rincon Annex, San FranCiSCO, 
Cal., 94119, Tel: 716-271-B200 

VYTELL CORP., Box 92, Arlington Hgts., III., 60006, Tel: 
312-253-5332; Sis. Mgr: R.w. Griesmeyer 

WAAGE ELEC., INC., 820 Colfax Ave., Kenilworth, N.J., 
07033, Tel: 201-245-9363; Sis. Mgr: C.w. Frantz 

WABASH MAGNETICS,INC., Hi-Voltage Div., 1375 Swan 
St., Huntington, Ind., 46750, Tel: 219-356-B300, TWX: 
219-356-0648; Sis. Mgr: P.C. Ross 

WABASH METAL PRODS., 1569 Morris St., Wabash,lnd., 
46992, Tel: 219-563-11B4; Sis. Mgr: C.N. Brown 

WABASH TAPE CORP., Sub. Wabash Magnetics,lnc., Box 
12B, Huntley, III., 60142, Tel: 312-669-51B1, TWX: 
910.-651-1800; V.P. Mktg: E.H. Keller 

WABCO AEROSPACE DEPT., Swissvale P.O., Pittsburgh, 
Pa., 15218, Tel: 412-242-5000, TWX: 710-664-2096; 
Sis. Mgr: G. A. Dawes 

WABER ELCTRNS., INC., Sub. SGL Inds., 2000 N. Second 
St., Philadelphia, Pa., 19122, Tel: 215-NE-4-3200; Nat'l. 
Sis. Mgr: JL Brooks 

WADSWORTH ELEC. MFG. CO., INC., 20 W. 11th St., 
Covington, Ky., 41012, Tel: 606-431-0900; Sis. Mgr: 
H:C. Morrison 

WAGNER ELEC. CORP., Tung-Sol Div., 630 W. Mt. 
Pleasant Ave., Livingston, N.J., 07039, Tel: 
201·WY-2-1100, TWX: 710-994-4865; Sis. Mgr: J. Emaus 

. Pgs. 1500·1502,1841-1843 
Ariz Scottsdale, Bennewitz Assoc., Inc., 532 N. Brown 

Ave. 602-947-7379 
Cal Diablo, Thomas Assocs., Box 6B4 415-837-B411 
Cal EI Segundo, Wagner Elec. Corp., 610 Lairport SI. 

213-322-0708 
Cal Inglewood, L & MEngrg., 9911 Inglewood Ave. 

213-674-6850 
Cal Santa Clara, L & M Assocs., 3242 McKinley Dr. 

40B-243-2B91 
Cal So. San Francisco, Wagner Elec. Corp., 219 

(Shaw Rd. 415-588-6908 
Colo Denver, Walter-Engrg. Assocs., B80 Bonnie Brae 

Blvd. 303-777-5585 
Fla N. Miami, A.J. Giammanco & Assocs., 1365 NE 

135 St. . 305-757-4611 
III Elk Grove Village, Wagner Elec. Corp., 1700 

Elmhurst Rd. 312-439-1 B1 0 
Kans Overland Pk., T.L. Dowell, Inc., 720B W. 80 

913-649-6069 
Mich DetrOit, Hilltronics, 137 Puritan Ave. 313-342-3242 
NM Albuquerque, Bennewitz Assoc., Inc., 623 

Wyoming S.E. 505-255-8733 
NC Raleigh, A.B. Andrews Co., Box 2627 

919-833-5565 
Ore Portland, C.K. Shanks & Assocs., .31 04 S.W. B7th 

Ave. 503-292-5656 
Tex Addison, Parvin Sis. Co., Addison Rd. 

214-239-9148 
WAKEFIELD ENGRG:, INC., Teal & Audubon Rds., 

Wakefield, Mass., 01 BBO, Tel: 617-245-5900, TWX: 
710-348-6713; Sis: Mgr: R.C.-Cutting, Jr. 

WAKMANN WATCH CO., INC., 597 Fifth Ave., New York, 
N.Y., 10017, Tel: 212-751-2926 

WALCO ELCTRNS. CO., Div. Walco·Linck Corp., 1234 
State Hwy. #46, Clifton, N.J., 07013', Tel: 
201-471-1070 H.A. Bodkin . 

VIR· WAN 
WALD SOUND,11131 Dora St., Sun Valley, Calif., 91352, 

Tel: 213-875-04BO; Sis. Mgr: G. Erskine 
WALDEN ELCTRNS. CORP., 223 Crescent St., Waltham, 

• Mass., 02154, Tel: 617-899-0510; Sis. Mgr: E.B. 
Stevens 
--- Advertisement ---

CRT display supplies custom,designed 
to OEM specifications. Our designs 
are optimized for CRT display and fea
ture regulation to 20PPM, ripple to 
IOPPM, TC to 5PPMI"C, and fast re
sponse to transients with output volt
age peaks held as low as 100PPM. 
They are entirely silicon, solid-state 
and absolutely silent, Short circuit and 
CRT-arc proof. Multiple-output de
signs provide all CRT voltages from 
the heater to 50KV. Prices as low as 
$70. 

WALDES KOHINOOR, INC., 47-16 Austel Pl., Long Island 
City, N.Y., 11101, Tel: 212-392-3100, TWX: 
710-582-2647; Sis. Mgr: J.F. Gearing 

WALDOM ELCTRNS., INC., 4633 W. 53rd St., Chicago, III., 
Ej0632, Tel: 312-585-1212; V.P-Sls: Mario C. Vescov! 

WALL MFG, CO., Box 3349, Dept. EEM-71, Kinston, N.C., 
28501, Tel: 919-527-4186; Sis. Mgr: S. Whitfield 

Pg.2945 
Ala Birmingham, F. Nickerson, 1148 Cheyenne 

853-3181 
Cal Gardena, Bidwell, Reder, Ross, & Fetting, 17525 

S. Broadway 213-770-0300 
Conn Wallingford, Adams-McGregor, 77 Bayberry 

203-269-5816 
Fla Tam'pa, F.C. Nickerson, Box 13126 813-833-4321 
Ga Decatur, F.C. Nickerson, 1240 Clairmont 

404-377-1575 
III Chicago, Midwest Elctrn., 5707 W. Division 

312-626-0030 
Kans Mission. Inland Assoc •. , 6047 Howe Dr. 

913-362-2366 
Md Baltimore, Almco, 5962 Glen Falls Ave. 

301-426-55B3 
Mich SI. Clair Shores, J.M. Thorpe Co., 28915 Harper 

Ave. 313-779-6363 
Minn Minneapolis, C.R. Gibb, 1311 W.25th 

612-377-1200. 
NJ Bergenfield, H. Gray, 20 Foster SI. 201-384-3643 
NY Rushville, Ellis Scovel, B65 E.-Lake 315-5B4-6522 
NC. Charlotte, F. Hildebrand, 5817 Haddington' 
. 704-537-2855 
Ohio Cleveland, Electro-Com, B761 Snow Rd. 

216-B86-2404 
Ohio Dayton, Electro-Com, 1700 Needmore Rd. 

513-276-3993 
RI Lincoln, Adams McGregor, 66 Lakeview 

401-726-1300 
Tex Dallas, Sivright, 10044 Monroe Dr. 214-357-~B1 

WashSeattle, D. Miller, 7B21 Fremont ·206-7B4-68oo 
WALLACE & TIERNAN DIV., Pennwalt Corp., 25 Main St., 

Belleville, N.J., 07109, Tel: 201-PL-9-8000; Sis. Mgr: 
A.C. Adams 

WALLER CORP., Ridgefield Box 340, Crystal Lake, III., 
60014, Tel: 815-459-6510, TWX: 910-634-3351; Sis. 
Mgr: W. Sherwood 

--- Advertisement ---

AM·FM TUNERS I AM-FM IF AM
PLIFIERS/MUL TJPLEX Individual 
Modules-or·a Complete Chasis, as
sembled and fully pre-aligned. All pro
ducts DESIGNED, SOLD and 
SERVICED in U.S.A. Produced in 
our own factory in Japan. Quality 
minded. Competitively. priced. 

WALTERS, '/'IA,INC., 7713 S. Western Ave., Chicago,lII., 
60620, Tel: 312-778-2141; Sis. Mgr: E.·O'Malley 

WAND ELCTRNS., INC., 7 Vanderbilt La., Old Bethpage, 
N.Y., 11B04, Tel: 516-249-2525; Sis. Mgr: N. Wand 

---- Advertisement ---._. 

AVAILABLE NOW! MINIATURE 
WIDE RANGE VCO'S IN PRECI
SION MACHINED RFE TIGHT 
CASES: 
PIN RANGE(MHz) Po(mW) 
PULLING PRICE 
WB 1·110 20ldB 10kHz 710 
VI 80-260 l50min 3MHz 290 
V2 250-520 lSOmin spfy 190 
U7 490·1000 150min spfy 190 
L1 900-1900 IOOmin spfy 210 
Sl 1400-2400 100min spfy 290 

WANDEL & GOLTERMANN, 6 Great Meadow La., E. 
. Hanover, N.J ... 07936, Tel: 201-887-B7oo, TWX: 

710-9B6-8255; Sis. Mgr: D.E. Foreman 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) •• ,989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) . 



How to use 

to find inan'ufacturers of a specific, product , , 

Each of the three volumes of eem contains a Product Index and 
Directory, the Green Section. This Index is a complete alphabetical, 
listi~g of pr<lducts. If the product'you are looking for app'ears i~the 
particular volume you are consulting, the green pages Will provide 
a complete list of manufacturers who make that product. If the product 
is included inariothervolume of eem, the Index will provide a cros'!; 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product headiilg. , 

Similar products are grouped together. For example, 
the many kinds of metefs are listed in this manner: "Meters, Ampere," 
'~Meters, Capacitance," "Meters, Flux" etc. To help you locate the ' 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." , 

to ,find manufacturers' catalog Information,' 
WHITE:' SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are:, 
Volume 1-1est Instruments I Equipment and Systems 

Volume 2 -'- Active Components I Circuit Assemblies I Controls' and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is,incliJded in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index atthe beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 3.02; 
in Volume 2 on page 127,4 and in Volume 3, page 2310. 

to fllldn1anufacturers' addresses, phones and sales offices 
YELLOW SECTION 

to find tracte name sources 
: VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, ' 
assemblies, systems and key services are 
"sted in the Yellow Section. An identical 
YeHow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales ,offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
, brand name or trade mark of a 
product, you ,can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages I 

can be identified by a vertical 
black band along the outside edge. 

If you require !!lddlilonal 'assistance 
contacf the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700; 



MANUFACTURERS & SALES OFFICES DIRECTORY 

WANG LABS., INC., 836 North St., Tewksbury, Mass., 
01876, Tel: 617-851-7311, TWX: 710-343-6769; V.P. 
Mktg: W. Gossels 

WAN LASS DIV., AMBAC, 525 Virginia Dr., Fort 
Washington, Pa., 19034, Tel: 215-643-6161, TWX: 
510-661-0654; Sis. Mgr: J.D. FamUetti .•..•. _ ......... Pg. 946 
Cal Tustin, G. Mousel, 14475 Galy St. 714-838-4419 
,Colo Denver, Space Sys. & Sis .. 5810 W. 38th 

303-414-5574 
III Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Md Silver Spgs., R. Davies, 10 Old Post Rd. 

301-487-3910 
MassWakefield, Instr. Dynamics, Wakefiedl Ind'l. Pk. 

617-245-5100 
Minn Mpls., L.F. Murphy, 730 Chicago 612-333-4511 
NM Albuquerque, Space Sys. & Sis., Box 9063 

505-243-0458 
NJ Ridgewood, Damon/Engel, 123 Prospect 

201-444-1400 
NY Buffalo, R.F. Lamb, 1865 Kenmore 716-874-4900 
NY Syracuse, R.F. Lamb, Pickard Bldg. 315-454-2469 
Ohio Dayton, Instr. Sys., 3481 Office Pk. Dr. 

513-293-8095 
Pa Hatboro, Damon/Engel 215-WA-2-3270 
Tex Richardson, C. Hoffman, 777 S. Central Expy. 

214-235-3600 
WashBelievue, Vantage, 300 120th Ave., N.E. 

206-455-3460 
WARD LEONARD, Sub. Riker Corp., 31 South St., Mt. 

Vernon, N.Y., 10550, Tel: 914-664-1000, TWX: 
710-562-0144; V.P. Mktg: W.A. Roth 

WARD PRODUCTS CORP., Edson St., Amsterdam, N.Y., 
12010, Tel: 518-842-7220; Sis. Mgr: F. Heeder 

WARNECKE ELECTRON TUBES, INC., 175 W. Oakton 
St., Des Plaines, 111.,60018, Tel: 312-299-4436; Sis. 
Mgr: F. Voltaggio, Jr. 

WARNER ELEC. BRAKE & CLUTCH CO., BelOit, Wisc., 
53511, Tel: 815-389-3771; V.P. Mktg: T. Batterman 

WARREN COMMUNICATIONS, Div. Sola Basic Inds., New 
Town Rd., Littleton, Mass., 01460, Tel: 617-486-3575, 
TWX: 71.0-347-0650; Sis. Mgr: C.F. Cheney 

WARREN COMPS. CORP.,. P.O. Box 848, Warren, Pa., 
16365: Tel: 814-723-6200; Sis. Mgr: M. Sears 

WARSNN COIL CO. INC., Box 389, Warsaw, Ind., 46580, 
Tel: 219-267-6041; Sis. Mgr:·T. Joyner 

WARWICK PRODS. CO., 7909· Rockside Rd., 
Independence, Ohio, 44131, Tel: 216-524-4404; Sis. 
Mgr: T.J. Storey 

WATERBURY PRESSED METAL CO., Parts Div., 407 
Brookside Rd., Waterbury, Conn., 06714, Tel: 
203-756-8891; Sis. Mgr: W.H. Armstrong 

WATERMAN INSTR. CORP., 400 S. Warminster Rd., 
Hatboro, Pa., 19040, Tel: 215-05-2-7440, TWX: 
510-665-6752; Sis. Mgr: P. Laterman 

WATERS EQUIPMENT DIV., Datalight Inc., Tripp St., 
Framingham, Mass., 01701, Tel: 617-872-1241; Gen. 
Mgr: A. Frieling 

WATERS INSTRS., INC., Box 6117, Rochester, Minn, 
55901, Tel: 507288-7777 L.H. Witzke 

WATERS MFG., INC., 533 Boston Post Rd., Wayland, 
Mass., 01778, Tel: 617-358-2777; Sis. & Mktg. Mgr: 
T.R. Benn 

WATKINS JOHNSON CO., 3333 Hillview, Palo Alto, Cal., 
94304, Tel: 415-326-8830, TWX: 910-373-1253; Sis. Mgr: 
C.C. Billat •• _ ............................... _ ....•.•...•.........••..••••. Pg. 1295 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton 

. 205-534-9771 
Ariz Scottsdale, Bennewitz Assoc., 532 N. Brown Ave. 

602-947-7379 
Cal Santa Clara, L & M Engrg .. 3442 McKinley Dr. 

408-243-2891 
Cal Inglewood, L & M Engrg., 9911 Inglewood Ave. 

213-674-6850 
Colo Denver, Bennewitz Assoc., 2801 E. Colfax Ave. 

303-399-1132 
DC Washington, Eastern Instr., Inc., 5410 Indian Head 

Hwy. 301-839-3800 
Fla Orlando. Gentry Assoc., 550 N. Bumby Ave. 

305-841-7740 
Ga Atlanta, Gentry Assoc., Box 13513 Sta. K 

404-233-3816 
III Pk. Ridge, R. F. Specialists, 118 Higgins Rd. 

312-698-2044 
Ind Indpls., R.F. SpecialiSts, 6410 Woodwind Dr. 

317-783-7360 
Md Baltimore, Eastern Instr., 1002 Ingleside Ave. 

301-744-3675 
MassBurlington, Lancer Assoc., 16 Adams st. 

617-272-6445 
Mich Southfield, S. Sterling, 21250 1 OV.I/2 Mile Rd. 

313-442-5656 
Mo ' St. Louis, Kemco, Inc., 6050 Brown Rd. 

314-524-0820 
NM Albuquerque, Benriewilz Assoc .. 9720 Candelaria 

505-298-6775 

NY Great Neck, Eastern Instr., 300 Northern Blvd. 
516-466-9505 

NY E. Syracuse, Ossmann Instr., 6666 Old Collamar 
315-437-6666 

NY Rochester, Ossmann Instr., 2425 Clover 
716-271-4565 

NY Vestal, Ossmann Instr., Vestal Pkwy., E. 
607-785-9947 

NY Wappinger Falls, Ossmann Instr., Box 207 
914-297-7777 

NC Burlington, Gentry Assoc., 116 E. O'Neal Ave. 
919-227-2581 

Ohio Cleveland, S. Sterling, 5827 Mayfield 
216-442-8080 

Ohio Dayton, S. Sterling, 2673 Culver Ave. 
513-298-7573 

Pa Phila., Eastern Instr., E13 Cheltenham Ave. 
215-927-6269 

Pa Pittsburgh, S. Sterling, No.2 Pkwy. Ctr. 
412-922-5720 

Tex Irving, Kemco, Inc., Box 998 214-637-0163 
Va Richmond, Eastern Instr., Ross Bldg. 

703-644-6622 
WashSeattle, R. S·. Drake Assocs., 6133 Maynard Ave., 

S. 206-763-2755 
For: Can., Malton, Ont., A. CraWford Assoc., 6427 

Northam Dr. 416-678-1500 
For: Can., Longueuil, Que., A. Crawford·Assoc., 157 

St. Charles St. 514-670~12i2 
For: Can., Ottawa, Ont., A. Crawford Assoc., 376 . 

Churchill Ave. 613-725-3354 
For: Can., New Westminster, B:C., A. Crawford Assoc., 

721 Aldford Ave. 604-524-1161 

WATKINS-JOHNSON CO., Production Equip., 440 
Mount Hermon Rd., Scotts Valley, Cal., 95060, Tel: 
408-438-2100 EXT.217, TWX: 910-598-4403; Sis. Mgr: 
C.C. Billat ......................... _ .............. _ .... _._ •.. _.: •... _ ... _ •.• Pg. 949 
Ala Huntsville, Ridge Instr:, 7220 Governor's Dr., W. 

205-837-3211 
Ariz Phoenix, Meas. Cons Its., Box 11099 

. 602-264-1279 
Cal Long Bch., Scrantom Engrg .. Box 6685 

.213-421-8951 . 
Conn Bridgeport, Tech. Instr .. 575 Broad St. 

- 203-368-4582 . 
Fla Orlando, Ridge Instr., 2227 Seely Dr. 

305-293-4711 
Ga Atlanta, Ridge instr" ~utjq iviGCulitJy. Dr., i~.E;. 

404-939-1554 
III Lake Villa, R.W. Venn Co., Rte. 2 Box 660 

312-395-5353 
MassWilmington, Tech. Insir., 236 Andover SI. 

- 617-944-3930 
Mich Orchard Lake, Sidnell Co., 6051 Pinecraft Dr. 

313-851-3518 
NJ Roseland, Gawler-Knoop, 14 Beaufort Ave. 

201-226-4545 
NM Albuquerque, Meas. Conslts., Box 6081 

505-344-3575 
NY N.Y., Gawler-Knoop 212-344-2997 
NY Rochester, Box 9178 716-377-6058 
NY Solvay, Upstate Tech. Equip., Box 202 

315:458-5573 
NC Raleigh, Ridge Instr., 2400 C Wesville CI. 

. 919-787-7248 
Ohio Dayton, Sidnell Co., 3300 S. Dixie Dr. 

513-293-1194 
Ohio Mentor, 7191 Dogwood La. 216-942-3304 
Pa Doylestown, Box 794 215-348-4646 
Tenn Oak Ridge, Ridge Instr., 140 E. Division Rd. 

615-483-1311 
Tex Dallas, Crockett Engrg., Box 47287 214-637-6120 
Va Fairfax; Sctiibley. Assocs., 10604 Warwick 

. 703-591-3008 
For: Can., Malton, Ont., A. Crawford Assoc., 6427 

Northam Dr. 416-678-1500 
For: Can., Longueuil, Que., A. Crawford Assoc., 157 

St. Charles St., W. 514-670-1212 
For: Can., Ottawa, Ont., A. Crawford Assoc., 6376 

Churchill Ave. 613-725-3354 
For: Can., New Westminster, B.C., A Crawford Assoc., 

721 Aldford Ave. 604-524-1161 
WATLOW ELEC. MFG: CO., 12001 Lackland Rd., St. 

Louis, Mo., 63141, Tel: ·314-432-4600; Sis. Mgr: L. 
Desloge, Jr. 

WATSON MFG. CO., INC., 800 Taylor St., Jamestown, 
N.Y., 14701, Tel: 716-484-0171; Sis. Mgr: W.E. Smith 

WAUKESHA MOTOR CO., W. St. Paul Ave., Waukesha, 
Wisc., 53186, Tel: 414-547-3311; VP-Mktg: J.L. 
Wheeler 

WAVECOM, INC., 9036 Winnetka Ave., Northridge, Cal., 
91324, Tel: 213-882-3010; Sis. Mgr: D. Larson 

WAVEFORMS, United Recording Elctrns. Inds., 11922 
Valerio St., No. Hollywood, Cal., 91605, Tel: 
213-764-1500; Sis. Mgr: D. F. Morris 

WAN - WAY 
WAVELINE,INC., Box 718, W. Caldwell, N.J., 07006, Tel: . 
201-226-9100, TWX: 710-734-4324; Gen'l. Mgr: R.H. 
Koenig •..•. _ ••• __ ._ •• _ ••••• _ ••.••••.• _ •••••••• _._._._ •.••••••••••••••••• Pg. 1567 
Ala Huntsville, Beacon Elctrn., 3322 Memorial 

205-881-5031 
Cal Hollywood, IFM-South, 3455 Cahuenga 

213-469-f641 
Cal Los Altos, IFM-North, 2235 Grant 415-961-2828 
Colo. Englewood, Hyer, 8101 E. Prentice 303-771-5424 
Fla Ft. Laud, Beacon Elctrn., 651 N.E. 45th 

305-564-4298 
Fla Maitland, Beacon Elctrn. Assn., 540 S. Maitland 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree 

404-351-3654 
III Highland Pk., Feller, 3065 Univ. Ave. 

312-433-3646 
MassWeliesley, Reptron, Inc., Box 275 617-275-8585 
NM Albuquerque, Hyer, 130 Alvarado 505-265-5961 
NY Marcellus, Robtron, Inc., Clark Terr. E. Hill 

315-673-3547 
NY New York, Sylvan 'Ginsbury, 425 Park 

212-689-5212 
Pa Hatboro, DamolilEngel, Inc., Box 425 

215-922-3270 
SC Santee, Beacon Elctrn. Assoc., Box 31 

919-454-1010 
Tex Richardson, Lear Assocs., 312 N. Cen. Expwy. 

214-231-7696 
Utah Salt Lake City, Hyer, 2896 Main 801-487-7747 
Va Springfield, Dyna-Rep., 5265 Port Royal 

703-321-8630 

WAVETEK, 9045 Balboa Ave., Box 651, San Diego, Cal., 
92123, Tel: 714-279-2200, TWX: 910-335-2007; Sis. Mgr: 

. T.G. Kurtz _ ..... _ •••••• _ ....... _._ ... _._ ..... _ •• _._ ••••.•• _._ ••• Pgs_ 583-585 
Ala Huntsville, W.A. Brown, 1314 Buford 

205-539-4411 
Ariz· Scottsdale, B. F. A. Corp., 503 N. Brown 

602-946-4215 
Cal Palo. Alto, Ward/Davis Assocs., 3941 E. Bayshore 

415-968-7116 
Cal Pasadena, Ward/Davis Assocs., 770 S. Arroyo 

Pkwy. . . . 213-684-2840 
Cal San Diego, Ward/Davis Assocs., 9045 Balboa 

Ave. 714-277-8081 
Colo Denver. B. F. A. Corp., 1309 S. Inca SI. 

. . 303-744-3301 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

, 203-02~-7GCO 
DC Washington, Eastern Instr., 5410 Indian Head 

202-333-8880 
Fla Ft. Lauderdale, W.A. Brown, 961 NW. 53rd 

305-564-8000 
Fla Ft. Walton Beach, W.A. Brown, 18 Chelsea 

904-243-6424 
Fla Orlando, W.A. Brown, 222 Weber 305-425-5505 
Ga Tucker, W.A. Brown, 1682 Weymouth 

404-939-1674 
III Chicago, Carter Elctrns., 4919 W. 63rd 

312-585-5485 
Ind Indpls., Carter Elctrns .• 6333 Hollister 

317-293-0696 
MassBurlington, J & J Assocs., 12 Cambridge 

617-272-2606 
Mich DetrOit, WKM Assocs., 1474 E. Outer 

313-892-2500 
Minn Mpls., Carter Elctrns., 1025B Evergreen . 

612-544-9393 
NJ Nutley, Eastern Instr., Inc. 201-842-4242 
Mo Hazelwood, Carter Elctrns., Inc., 400 Brookes Dr. 

314-731-2237 
NM Las Cruces, BFA Corp., Box 1237 505-523-0601 
NY Great Neck, Eastern Instr., 300 Northern 

516-466-9505 
NY No." Syracuse, NACO Elctrns., Box 248 

315-699-2651 
NY Rochester, NACO Elctrns., 74 Park 716-244-4720 
NY Schenectady, Naco Elctrns., 1032 Merlin 

518-785-3750 
NY Utica, NACO Elctrns., 2631 Edgewood 

315-732-1801 
NC Winston-Salem, W.A. Brown,1108 Burke 

919-725-5384 
Ohio Cleveland, WKM, 16141 Puritas 216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hills 

513-434-7500 
Pa Phila., Eastern Instr., 613 Cheltenham 

215-927-7777 
Pa Pittsburgh, WK.M Assocs., 90 Clairton 

412-892-2953 
Tex Dallas, Data Mktg. Assoc., 10050 Monroe Dr. 

2'14-358-4643 
Tex Houston, Data Mktg. Assoc., 3925 C Dacoma SI./ 

Va Baltimore, Eastern Instr., Inc. 
Va Richmond, Eastern Instr., Inc. 
WashSeattle, R.S. Drake, 6133 Maynard 

713-686-9627 
301-744-3675 
703-644-6622 
206-763-2755 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Wise Milwaukee, Carter Elctrns., 6400 W. Capitol 
414-464-5555 

For: Can., Don Mills, Onl., R-O-R Assocs., Ltd., 21 
Rolark Dr. , 416-291-7121 

WEBBER MFG. CO., INC., Box 217, 8634 Brookville Rd., 
Indianapolis, Ind., 46206, Tel: 317-357-8681; Sis. Mgr: 
R.C. Webber 

WEBSTER ELEC. CO., INC., Sta-Rite Ind., 1900 Clark SI., 
Racine, Wise., 53403, Tel: 414-633-3511; Sis. Mgr: 
H.C. Stacey 

WECKESSER CO., INC., 4444 W.lrving Park Rd., Chicago, 
III., 60641, Tel: 312-282-8626, TWX: 312·265-1322; 
Sis. Mgr: 

WEED INSTR. CO., Box 549A, 109 W. 11th St., Elgin, 
Tex., 78621, Tel: 512-285-3411; Sis. Mgr: G.G. Moore 

Pg.1984 
Cal Palo Alto, Priz-Co., 2675 Park Blvd. 415-326-9333 
Fla Orlando, R.J. Cheney & Assocs., Box 14678 

305-843-0491 
Ga Decatur, Nell Assocs., 3124 San Juan Dr. 

404-288-0404 
III Chicago, A.D. Clark, 6560 N. Sheridan Rd. 

312-274-0304 
MassNatick, Andruss-Teskin, Box 268. 617-653-3919 
NJ Cherry Hill, M.C.w., 901 Berlin Rd. 609-429-3753 
NY Buffalo, Terryberry Engrg. Co., 5436 Main 

716-632-7404 
Ohio Cincinnati, Space Assocs., 1717 Section Rd. 

513-631-0402 
Okla Tulsa, D. Shuhart Co., 2250 E. 49th 51. 

918-747-4136 
Tex Dallas, D. Shubart Co., 12011 Coit Rd. 

214-239-0185 
Tex Houston, Weed Instr. Co., Box 35484 

513-285-3411 
WashSeattle, Fluid Control, Inc., 3016 N.E. Blakely 

206-524-3919 
For: Can., Lachine 600, Que., Microtech Assocs., 2625 

Louis Pare 514-634-9919 

WEINSCHEL ENGRG •. CO., Box 577, Gallhersburg, Md., 
20760, Tel: 301-948-3434, TWX: 710-828-9705; Sis. Mgr: 
W.J. Ranis .............................................................. Pg. 1571 
Ala Huntsville, BCS Assocs., 3322 S. Memorial 

205·881-6220 
Cal Anaheim, Blair Assocs., 421 N. Brookhurst 

. 714·635-1350 
Cal Los Altos, J. Stone, 339 S. San Antonio 

415·948-4563 
Colo Englewood, PLS Assocs., 8080 E. Union 

303-771-0140 
Fla Orlando, BCS Assocs., 940 N. Fern Creek 

305·843-151 0 
III -Rosemont, Cozzens & Cudahy, 9501 Devon 

312·825-1144 
Ind Indpls., Cozzens & Cudahy, 21 Beachway 

317-244-2456 
MassBurlington, Lancer Assoc., 16 Adams 51. 

617-272-6445 
Md Kensington, Elctrn. Mktg., 11501 Huff 

301-881-5300 
Mich Royal Oak, Cozzens & Cudahy, 127 Edmund 

313-585-5159 
Minn Mpls., Cozzens & Cudahy, 7450 France S. 

612-920-1022 
Mo Edmundson, Cozzens & Cudahy, 10534 Natural 

Bridge 314-423-1234 
NJ FI. Lee, Tech. Mktg., 4 ,Horizon 201-224-6911 
NM Albuquerque, PLS Assocs., 4300 H Silver S.E. 

. 505-255-2330 
NY Binghampton, NACO Elctrns., 3 Hastings 

607-724-8288 
NY No. Syracuse, Naco Elctrns., Box 248 

315-699-2651 
NY Rochester, Naco Elctrns., 74 Park Ave. 

716-244-4720 
NY Schenectady, NACO Elctrns., 1032 Merlin 

518-785-3750 
NY Utica, Naco Elctrns., 2631 Edgewood Rd. 

315-732-1801 
NC Greensboro, BCS, 1039 E. Wendover 

919-273-1918 
Ohio Medina, Cozzens & Cudahy, 735 S. Court 

216-725-5660 
Okla Tulsa, C. Wolf Co., 5546 S. 78th E. Ave. 

918-622-9233 
Pa King of Prussia, Elctrn. Mktg., 210 Goddard 

215-265-1600 
Tex FI. Worth, C. Wolf Co., 3327 Winthrop 

817-738-1702 
Tex Houston, C. Wolf Co., 4031 Broadway 

713-643-2114 
Utah Salt Lake City, PLS Assocs., 5219 Major 

801-262-2866 
WashSeattle, R. Drake, 6133 Maynard Ave. 

206-763-2755 

WEITERMANN ELCTRNS., 4549 North 38th 51., 
Milwaukee, Wise., 53209, Tel: 414-444·5097; Pres: 
B.R. Weitermann 

WEKSLER INSTRS. CORP., 80 Mill Rd., Freeport, N.Y., 
11520, Tel: 516-623-0100; Sis. Mgr: E.T. Oettinger 

WELCO INDS. INC., 9027 Shell Ave., Cincinnati, Ohio, 
45236, Tel: 513-891-6600, TWX: 810-461-2594; Sis. 
Mgr: R. Laufman 

WELDOTRON CORP., Elctrns. Div., 1532 S. Washington 
Ave., Piscataway, N.J., 08854, Tel: 201-752~6700, 
TWX: 710-997-9502; Sis. Mgr: L. Siegel 

WELLER, Div. Cooper Inds., Inc., 100 Wellco Rd., 
Easton, Pa., 18042, Tel: 215-258-5371; V.P. Sis: R.W. 
Brady ...................................................................... Pg. 2946 
Cal Danville, Straube Assocs., 401 S. Hartz 

415-837-8151 
Cal Inglewood, V & L, 3412 W. Century Blvd. 

. 213-671-7688 
Cal' Menlo Pk., Straube Assoc., 843 Willow 

415-323-2476 . 
Colo Boulder, Straube Assoc., Box 1649 303-443-8600 
Fla Clearwater, WMM, 1260A S. Highland 

813-446-0075 
III Chicago, Ellinger, 6580 Northwest Hwy. 

312-763-1570 
Ind Indianapolis, L. Devoe, 665 E. 61 st 51. 

317-257-1227 
Iowa Clarion, Ellinger Sis., 309 4th Ave., SE 

515-532-3218 
Md Lutherville-Timonium, Naudain, Box'" 1 

301-252-5378 
MassNeedham, Coakley, Boyd & Abbett, 1424 

Highland 617-444-5470 
Minn Mpls., D. Swanson, 2655 Brighton NE 

612-789-5636 
Mo 51. Louis, Ellinger SiS., 4969 Bancroft 

314-352-2027 
NJ MI. Laurel, Naudain Assocs., RI. 73 & 

Ramblewood Pkwy. 609-235-1801 
NY Great Neck, F. Tylinski, 425 Northern 

516-466-9070 
NY Syracuse, Carlen Reps., 3650 James 

315-437-2921 
NC Smithfield, Byrd & 'Barbour SiS., Box 30 

919-934-8136 
Tex Dallas, 80uillion Enoro., 1715 Matagorda 

214-376-1929 
Utah Morgan, Straube, RFD '" 1 Highlands 

801-829-6448 
WashSeattle, R. Johnston, 1011 N.E. 69 51. 

206-524-5170 
WELLS ELCTRNS., INC., Dynablast Div., 1701 S. Main 51., 

So. Bend, Ind., 46623, Tel: 219-287-5941; Gen'l. Mgr: 
D.P. Mydlach 

WELLS ELCTRNS., INC., WELTEK DIV., 1701 S. Main 51., 
So. Bend, Ind., 46623, Tel: 219-287-5941; Gen. Mgr:T. 
Thomas . 

WELSH, W.H. CO., INC., 2241 Indiana Ave., Chicago, III., 
60616, Tel: 312-225-5454; Sis. Mgr: C.L. Matthews 

WELTRONIC CO., 19500 W. Eight Mile Rd., Southfield, 
Mich., 48075, Tel: 313-444-4880; Sis. Mgr: L.R. Broniak 

WELWYN ELEC., LTD., Bedlington, Northumberland, 
England, Tel: Bedlington 2181 

WELWYN INT'L"INC" 811 Sharon Dr" Westlake, Ohio, 
44145, Tel: 216-871-8900; Sis, Mgr: A. Askew 

Pg.2900 
Cal Fremont, HK Foraker Co., Box 1325 

415-657-2213 
Cal Monrovia, Simpson Sis., 232 W. Maple 

213-359-8132 
Conn Hamden, Impact SiS., 60 Connolly 203-248-9368 
III Skokie, Mar-Con Assocs., 4836 Main 51. 

312-675-6450 
Md Baltimore, White & Co., 7 Church 301-484-5400 
MassWaltham, Impact SiS., 223 Crescent 

617-893-2850 
Minn Mpls, Bitronics SiS., 6245 Thomas Ave. So. 

612-888-7044 
Ohio Lakewood, Baehr, Greenleaf & Assoc., 14700 

Detroit Ave. 216-221-9030 
Tex Dallas, D.G. Neely Assoc., Box 34796 

214-241-6741 
WashSeattle, J. Chase Co., Box 249 206-774-3586 

WEN PRODS., INC., 5810 Northwest Hwy., Chicago, III., 
60631, Tel: 312-763-6060; Sis. Mgr: D.D. Peel 

WENDELL FABRICS CORP., 1220 Broadway, New York, 
N.Y., 10001, Tel: 212-LA-4-1322; Sis. Mgr: W. Atkins 

WENDON CO., INC., 17 Irving Ave., Stamford, Conn., 
06902, Tel: 203-348·6271; Sis. Mgr: D. Bosak 

WENESCO INC., Box 303 Northtown Sta., Chicago, III., 
60645, Tel: 312-523-5455; Sis. Mgr: B. Lowe 

WAY - WES 

Advertisement --
Wenesco products include complete 
wave soldering systems to handle P.C. 
boards up to 20 inches wide, flow sol
der dippers for components and IC re
moval, solder pots, fluxers, preheaters, 
and a variety of multi purpose tanks. 
Compare our features and prices 
before you buy. 

WENTWORTH LABS, INC., Rte. 7, Broadfield. Conn., 
06804, Tel: 203-775-1750; Sis. Mgr: A. Evans 

WER IND'L. CORP., 3036 Alt Blvd., Grand Island, N.Y.,. 
14072, Tel: 716-773-2321; Sis. Mgr: F. Kretzschmar 

WESCO ELEC. CO., INC., 27 Olive 51., Greenfield, Mass., 
01301. Tel: 413-774-4358; Sis. Mgr: J.R. DeSanty 

--- Advertisement ----
Wesco manufactur.es a complete line 
of Mylar, metallized Mylar, polysty
rene, polycarbonate and metallized 
polycarbonate capacitors. Precision, 
close tolerance, thermal cycling, sta
bility, are all included as standard pro
cesses. Delivery on almost any value 
within catalog capacity spectrum, is 
from stock to I week in prototype 
quantities and 3 .to 4 weeks in produc
tion quantities. ' 

WEST COAST ELEC. MFG. CO., 233 W. 116th PI., Los 
Angeles, Cal., 90061, Tel: 213-PL-5-1138; Sis. Mgr: 

·W.E. Seal 
WEST COAST RESCH. CORP., Box 25061, Los Angeles, 

Calif., 90025, Tel: 213-GR-8-8833; Gen'l. Mgr: H.M. 
Spivack 

WEST INSTR. DIV., Gulton Inds., Inc., 3860 N. River Rd., 
Schiller Pk., III., 60F6, Tel: 312-678-6400; Sis. Mgr: J. 
Rothenbach 

WESTAMP, INC., 1542 15th 51., Santa Monica, Cal., 
90404, Tel: 213-393-0401; Sis. Mgr: B. Vesser 

WESTBERG MFG. CO., 3400 Westach Way, Sonoma, 
Cal., 95476, Tel: 707-938-2121; Sis. Mgr: R.R. 
Westberg 

WESTERN COATING CO., Box.598, Royal Oak, Mich., 
48073, Tel: 313-JU-8-3311 

WESTERN COIL & ELEC. CO., 215 State SI., Racine, 
Wise., 53403, Tel: 414-632-4741; Sis. Mgr: W.T. Lewis 

WESTERN ELCTRN. PRODS. CO., 107 Los MOlinos, San 
Clemente, Cal., 92672, Tel: 714-492-4677; Sis. ~gr: 
A.P. Schreiber 

--- Advertisement ---

Thermal Wire Strippers assure free
dom for nicked and cut wire strands. 
Six models available for both proto
type and production line operation. 
Strips Teflon as well as lower-melting 
plastic insulation such as vinyl, po
lyethylene, nylon, dacron, rayon, etc, 
Used on finest stranded wire as well as 
large coaxial cable without any adjust
ment. Also available are automatic 
measuring wire and tubing cutters as 
well as coaxial cable strippers. Im
mediate delivery. Ask for catalog. 

WESTERN GEAR CORP., Electro Prods. Oper., Depl. E, 
75 W. Green 51., Pasadena, Cal .• 91105, Tel: 
213-796-4395, TWX: 213-639-6541; Sis. Mgr: J.A. 
Neumayer 

WESTERN GOLD & PLATINUM CO .• Sub. Wilbur B. Driver 
Co., 525 Harbor Blvd., Belmont, Cal., 94002, Tel: 
415-593-3121, TWX: 415-594-8855; Sis. Mgr: H. 
Mason 

WESTERN INDICATOR CO., 9835 Dupree 51., So. EI 
Monte, Cal., 91733, Tel: 213-442-4700; sis. Mgr: J.N. 
Dupree 

WESTERN MAGNETICS, INC., 1733 Flower 51., Glendale, 
Cal., 91201, Tel: 213-245-7311; Sis. Mgr: H.J. Litzinger 

WESTERN MICROWAVE LABS., .16845 Hicks Rd., Los 
Gatos, Cal., 95030, Tel: 408-266-4820, TWX: 
910-338-0032; Sis. Mgr: D. Sanders 

WESTERN RESERVE ELCTRNS., 2150 Highland Rd., 
Twinsburg, Ohio, 44087, Tel: 216-425-4951; V.P. SIs. 
Mgr: F.W .. Sawonik ...................................... Pgs.58O,581 
WESTERN SKY IND;, 21300 Cloud Way, Hayward, Calif., 

94545, Tel: 415-783-0600; Sis. Mgr: R.L. Henderson 
WESTERN TELEMATIC, INC., 5507 Peck Rd., Arcadia, 

Cal., 91006, Tel: 213-442-1862; Sis. Mgr: 
WESTERN TRANSFORMER CO., Box 370, Tijeras, N. M., 

87059, Tel: 505-282-3118; Sis. Mgr: J. Keulen 
WESTINGHOUSE ELEC. CORP., Defense Prods., P.O. 

Box 2278, Pittsburgh, Pa., 15108, Tel: 412-255-3800; 
Mktg. Mgr: H.D. Ellrod 

WESTINGHOUSE ELEC., Elctrn. Tube, Box 284, Elmira, 
N.Y., 14902, Tel: 607-739-7951; Mktg. Mgr: J. Baker 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

WESTINGHOUSE ELEC., Environmental Sys., 4300 36th 
SI., S.E., Grand Rapids, Mich., 49508, Tel: 
616-949-1050; Sis. Mgr: J. Munsey 

WESTINGHOUSE ELEC., General Control, Buffalo, N. Y., 
14240, Tel: 716-631-2440; Mktg. Mgr: W.J. Brown 

WESTINGHOUSE ELEC., Ind'l. Equip., Box 300, 
Sykesville, Md., 21784, Tel: 301-787-2800 

WESTINGHOUSE ELEC. CORP., Ind'l. Grp., 
Westinghouse Bldg., Pittsburgh, Pa., 15222, Tel: 
412-255-3321 

WESTINGHOUSE ELEC., Ind'l. Plastics, 1585 Lebanon 
School Rd., W. Mifflin, Pa., 15122, Tel: 412-256-3971; 
Mktg. Mgr: S.F. 6tJthman 

WESTINGHOUSE ELEC., Lamp Div., Parts Sis., 1 
Westghse Plaza, Bloomfield, N. J., 07003, Tel: 
201-465-3325; Mktg. Mgr: R.M. Harris 

WESTINGHOUSE ELEC. CORP_, Relay-Instr. DiY., Plane 
& Orange Sts.,'Newark, N.J., 07101, Tel: 201-621-9000; 
Mktg. Mgr: J.M. Heggy .. __ .......... _ •••• _ ................... _ •• Pg. 582 
Ala Birmingham, 1420 Bank for Savings & Trust 

205-323-2411 
Ala Mobile, Two Office Pk. Bldg., 273 Azalea Rd. 

205-344-4373 
Ariz Phoenix, 2200 N. Central 602-258-7214 
Ark Little Rock, 103 W. Capital SI. 501-376-3462 
Cal Bakersfield, 214 Bernard SI., Ste. C 

805-327-7633 
Cal City of Commerce, 6252 Telegraph Rd. 

213-685-9420 
Cal Compton, t8020 S. Santa Fe Ave. 213-638-7781 
Cal Emeryville, 5815 Peladeau SI. 415-652-3770 
Cal Fresno, 2608 California Ave. 209-264-5091 
Cal Los Angeles, 600 SI. Paul Ave. 213-482-9660 
Cal Riverside, 3723 Tibbetts SI. 714-682-6551 
Cal Sacramento, Box 15208 916-922-7071 
Cal San Diego, 1365 Sixth Ave. 714-234-4651 
Cal San Francisco, One Maritime Plaza 415-392-5353 
Cal Sunnyvale, Hendy Ave., Bldg. 73 408-735-2191 
Colo Denver, 55 W. Fifth Ave. 303-534-8121 
Conn Hartford, 360 Market st. 203-249-5792 
DC ,Washington, 1625 K St., N.w. 202-628-8843 
Fla Jacksonville, 841 Miami Rd., 1115 Prudential 

Bldg. 904-356-5811 
Fla Miami, Box 694 305-634-5461 
Fla Orlando, Box 20513 305-841-3421 
Fla Tampa, 5444 Bay Ctr. Dr. 813:876-5141 
Ga Albany, Box 532 912-436-0144 
G~ ." .. tl:::!nt~. 12nn ~~orth~ic~ Dr., ~1.'N. ~0t1-351-5200 
Haw Honolulu, Box 2321 808-574-581 
Idaho Boise, Box 8263 208-344-2502 
III Aurora, 77 S. Broadway 312-897-4293 
III Chicago, 10 S. Riverside Plaza 312-461-7200 
III Danville, 603 N. Gilbert St. 217-442-1901 
III Peoria, 915 N. Adams St. 309-673-0754 
III Rockford, 2121 15th st. 815-398-3591 
Ind Evansville, 403 S. Third Ave., Box 545 

812-425-7146 
Ind Ft. Wayne, 727 S. Clinlon st. 219-742-0221 
Ind Hammond, 6355 Indianapolis Blvd. 219-844-9400 
Ind Indianapolis, 1560 Stadium Dr. 317-632-3301 
Ind So. Bend, 2015 Western Ave. 219-287-1051 
Iowa Cedar Rapids, 210 Dows Bldg. 319-366-0781 
Iowa Davenport, 1531 W. River Dr., Box 3868 

319-323-2761 
Iowa Des Moines, 101 12th st. 515-283-2081 
KansWichita, Box 967 316-591-3411 
Ky Louisville, 1941 Bishop La. 502-459-5440 
La Baton Rouge, 440 3rd St., Box 2883 

504-348-5759 
La New Orleans, Box 19657 504-486-6141 
La Shreveport, Box 1661 318-425-2435 
Me Augusta, 9 Bowman St. 207-623-4571 
Md Baltimore, Instr. Specialties, 3100 Wash. 

301-644-0200 
Md Towson, 1055 Taylor Ave. 301-828-5400 
MassBoston, Prudential Tower Bldg. 617-542-0600 
MassSpringfield, Box 1611 413-734-4936 
Mass Worcester, 3 Rockdale St. 617-853-2680 
Mich Detroit, 5757 Trumbull Ave. 313-872-7010 
Mich Grand Rapids, 281 Leonard, N.w. 616-459-4664 
Mich Jackson, 715 W. Michigan Ave., Box 746 

517-787-3630 
Mich Saginaw, 4855 State St. 517 -793-5100 
Minn Duluth, 330 S. First Ave., E. 218-727-1541 
Minn Minneapolis, 3501 S. Highway 100 612-927-6551 
Miss Jackson, Box 2168 601-354-2373 
Mo Kansas City, 1215 w. 12th st. 816-421-7122 
Mo st. Louis, 411 N. 7th Ave. 314-421-6911 
Mont Butte, 949 S. Montana St. 406-792-2301 
Neb Omaha, t 17 N. 13th st. 402-345-8700 
NJ E. Orange, 67 Evergreen PI. 201-465-0222 
NM Albuquerque, 5301 Central Ave., N.E 

NY Albany, 17 Warehouse Row 
NY Buffalo, 700 Ellicott Sq. 
NY New York, 200 Park Ave. 

505-265-6647 
518-459-1820 
716-854-3966 
212-692-3211 

NY Olean, 309 Exchange Nat'l. Bank Bldg. 
716-372-0040 

NY Rochester, 711 Exchange SI. 716-232-4380 
NY Syracuse, 4030 New Court Rd. 315-463-9581 
NY Vestal, Box 148 607-729-2258 
NY Watertown, 32 The Arcade 315-788-2071 
NC Charlotte, 2001 W. Morehead St. 704-377-3471 
NC Greensboro, 1020 E Wendover Ave. 

919-273-5551 
NC Raleigh, Box 10386 919-834-4375 
Ohio Akron, 158 E Voris SI. 216-376-2171 
Ohio Cincinnati, 7710 Reading Rd. 513-475-7400 
Ohio Cleveland, 55 Public Sq. 216-579-2121 
Ohio Cleveillnd, Weschler Elec. Corp., 4250 W. 130th 

st. 216-251.,4609 
Ohio Columbus, 940 Williams Ave. 614-294-5261 
Ohio Dayton, 1306 Farr Dr. 513-461-3720 
Ohio Toledo, 245 Summit SI. 419-248-6681 
Ohio Youngstown, 246 W. Wood SI. 216-744-8911 
Okla Oklahoma City, 120 N. Robinson SI. 

405-528-2911 
Okla Tulsa, 915 Enterprise Bldg. 918,583-3191 
Ore Eugene, 1345 Olive SI. 503-342-3083 
Ore Medford, Box 1487 503-773-1845 
Ore Portland, Box 12265 503-224-4200 
Pa Allentown, Box 59 . 215-432-6841 
Pa Bala Cynwyd, One Decker Sq. 215-878-1300 
Pa Erie, 1107 Hess Ave. 814-452-4867 
Pa Johnstown, 107 Station SI. 814-288-1559 
Pa Pittsburgh, Box 1017 412-255-3800 
Pa Wilkes Barre, 267 N. Pennsylvania Ave. 

717-825-7337 
Pa Williamsport, 202 Basin St. 717-322-6183 
SC Columbia, 1710 Gervais SI. 803-256-1511 
SC Greenville, 292 Pleasantburg Bldg. 803-232-5695 
Tenn Chattanooga, 305 Provident Bldg. 615-267-4361 
Tenn Kingsport, 433 E Center SI. 615-247-5167 
Tenn Knoxville, 808 Campbell Ave., S.E. 615-522-8101 
Tenn Memphis, 1520 First Nat'1. Bank Bldg. 

901-526-8546 
Tenn Nashville, 110-21st Ave., S. 615-242-3505 
Tex Amarillo, 301 Polk SI. 806-372-3259 
Tex Beaumont, 1103 Beaumont Savings Bldg. 

713-838-6333 
Tex Corpus Christi, Corpus Christi State Nat'l. Bldg. 

512-883'9236 
Tex Dallas, 8400 John W. Carpenter Frwy. 

214-631-28 '11 
Tex EI Paso, Southwest Ctr., 300 E. Main St. 

915-542-1744 
Tex Houston, 507 Dallas Ave. 713-224-7791 
Tex Houston, D. DaShiell Co., 6161 Wash. 

713-869-4878 
T ex Lubbock, Box 6399 806-792-2811 
Tex Odessa, 300 N. Jackson SI. 915-337-1822 
Tex San Antonio, 201 N. SI. Mary's SI. 512-223-9181 
Utah Salt Lake City, 1680 S. Redwood Rd. 

801-486-8751 
Va Richmond, 4000 W. Broad SI. 703-649-9061 
Va Roanoke, Box 2547 703-342-8925 
WashSeattle, 19 W. Harrison 206-623-7001 
WashSpokane, Box 2987 509-535-3521 
WVa Bluefield, 704 Bland St. 304-325-7215 
WVa Charleston, 1204 Kanawha Blvd., E 

WVa Fairmont, 10th & Beltline 
WVa Huntington, 10?9 7th Ave. 
WVa Wheeling, Box 431 
Wisc Appleton, 315 W. Wisconsin Ave. 
Wisc Madison, Box 3099 
Wisc Milwaukee, Box 1207 

304-346-9606 
304-363-0400 
304-529-7146 
304-232-41 00 
414-739-2313 
608-257-4517 
414-276-1800 

WESTINGHOUSE ELEC.; Semiconductor DiY., 
Youngwood, Pa., 15697, Tel: 412-WA-5-7272, TWX: 
510-468-2840; Sis. Mgr: Mauri Sardi _ .•• Pgs. 1858-1864 
Cal Los Angeles, 600 St. Paul Ave. 213-482-9660 
Cal Sunnyvale, Bldg. 73, Hendy Ave. 408-735-2191 
Fla Orlando, 1040 Woodcock Rd. 305-841-3421 
III Chicago, 10 S. Riverside Plaza 312-416-7200 
Ind Ft. Wayne, Anthony Wayne Bank Bldg. 

Md Baltimore, Box 1693 
MassBoston, 800 Boylston SI. 
Mich Southfield, 24700 Mile Rd. 
Minn Minneapolis, 3501 S. Hwy. 100 
NJ Newark, 67 Evergreen PI. 
NY Mineola, 1501 Franklin Ave. 
NY Poughkeepsie, 50 Pershing Ave. 
NY Rochester, 711 Exchange St. 
Ohio Cleveland, Illuminating Bldg. 
Ohio Dayton, 1306 Farr Dr. 
Pa Bala Cynwyd, One Decker Sq. 
Pa YOL\ngwood 
T ex Dal\Bs, 8400 John ClIrpenter Frwy. 
Wisc Milwaukee, 731 N. Jackson 

219-742-0221 
301-765-1000 
617~542-0600 
313-352-9000 
612-927-6551 
201-465-0222 
516-248-9810 
914-454-1024 
716-232-4380 
216-579-2174 
513-461-3720 
215-878-1300 
412-925-7272 
214-831-2811 
414-264-6400 

WES - WHI 
WESTINGHOUSE ELEC., Specialty Elctms. Div., 7800 

SuSqUehan~a SI., Pittsburgh, ·Pa., 15221, Tel: 
412-256-5175; Sis. Mgr: M.C. Ferrara 

WESTINGHOUSE ELEC., Specialty Metals, R.D. #2, Box 
45, Blairsville, Pa., 15717, Tel: 412-459-9400; Mktg. 
Mgr: R.B. MacDonald 

WESTINGHOUSE ELEC., Specialty Transformer, Box 231, 
Greenville, Pa., 16125, Tel: 412-981-1611; Mktg. Mgr: 
R.B. Hart . 

WESTINGHOUSE ELEC.INT'L., 200 Park Ave., New York, 
N.Y., 10017, Tel: 212-692-3211; Pres: J. de Cubas 

WESTMORELAND PLASTICS CO., 135 Gertrude St., 
Latrobe, Pa., 15650, Tel: 412-539-1612; Sis. Mgr: ER. 
Hatfield 

WESTON COMPS. DIV., Weston-ArChbald, Archbald, Pa., 
18403, Tel: 717-876-1500, TWX: 717-770-2928; Sis. 
Mgr: F.J. Butteri 

WESTON HYDRAULICS, DIV., Borg-Warner Corp., 7500 
Tyrone Ave., Van Nuys, Calif., 91409, Tel: 
213-781-4000, TWX: 910-495-1726; Sis. Mgr: D.G. 
Sherman 

WESTON INSTRS., INC., Daystrom Ind'i Gage Div., 
Archbald, Pa., 18403, Tel: 717-876-1500, TWX: 
717-770-2919 

WESTON INSTRUM!=NTS, INC., 614 Frelinghuysen Ave., 
Newark, N.J., 07114, Tel: 201-243-4700, TWX: 
710-995-4616 

WESTON INSTRS. DIV., Weston Instrs., Inc., County Line 
Rd., Hatboro, Pa, 19040, Tel: 215-672-1240, TWX: 
510-665-6589; Mktg. Mgr: W.A. Buck 

WESTON-MAGNETICS, Weston Comps. Div., Weston 
Instrs., Inc., Archbald, Pa., 18403, Tel: 717-876-1500, 
TWX: 717-770-2919 

WESTON-TRANSICOIL, Weston Comps. Div., Worcester, 
Pa., 19490, Tel: 215-277-1300, TWX: 510-860-0132; 
Dir. Mktg: EF. Hall 

WESTRONICS, INC., 3605 Mc Cart SI., Ft. Worth, Tex., 
'16110, Tel: 817-926-2621; Mktg. Mgr: J.J. Meny 

WHALITE MFG. CO., Rte. #202, Montville, N.J., 07045, 
Tel: 201-335-1100; Sis. Mgr: N. L. Meyerson 

WHARTON UNITOOLS, 8-10 Lake SI., Moosup, Conn., 
06354, Tel: 203-564-2254; Sis. Mgr: R.H. Rich 

WHEELABRATOR CORP., Wheelabrator Div., 1478 S. 
Byrkit SI., Mishawaka, Ind., 46544, Tel: 219-255-2141; 
V.P. Sales: L.J. Kohlmeyer 

WHEELER LAB. OF HAZELTINE CORP., Greenlawn, N.Y., 
11740, Tel: 516-261-7000; Pres. D. Westermann 

WHEELOCK SIGNALS, 273 Branchport AYe., Long 
Branch, N.J., 07740, Tel: 201-222-8880, TWX: 
201-222-7091; V.P-Mktg: H.T_ Pascale ........ _ ... Pg. 1791 

Ariz Phoenix, Portis & Assoc., Box 15238 
602-947-4379 

Cal 'Los Angeles, E.E. Strassner, 3121 Los Feliz 
213-666-1511 

Cal San Jose, Intrepid Sis., 1052 W. Riverside 
415-964-6881 

Conn No. Haven, Compo Rep. Assoc., 22 Broadway 
203-239-9762 

Fla 
III 
Ind 
Md 

Orlando, Gra-Mar, 3113 Lawton 
Northfield, Ryan Sis. Co., Box 129 

305-841-2330 

Fort Wayne, Ryan Sis. Co., Box 2515 
Hyattsville, Wyncote Instr., 3400 Toledo Ten. 

301-779-7444 
MassNeedham, Compo Rep. Assoc., 1116 Great Plain 

617-444-2484 
Minn Mpls, R.w. Marshall Co., 6101 Excelsior 

612-929-0457 
NJ E. Orange, Masin-Esco, 263 Central 

201-674-6505 
NY Clarence. Rep Tech, Box 156 716-684-6250 
NY Syosset, Masin-Esco, 333 Jackson 516-364-0310 
NY Syracuse, Rep Tech, 2002 Teall 315-437-2845 
Ohio Dayton, Mid West Mktg., 137 Lakeview 

, 513-433-2511 
Pa Ambler, Wyncote Instr., 365 E Butler 

215-643-2440 
Tex Dallas, Texport Elctrn. SiS., 2837 Anode 

214-631-6270 
EXP: Ohio, Chagrin Falls, Midwest Mktg., 15435 Dale 

Rd. 
WHISTLER ELCTRNS., INC., 8613 Yolanda Ave., 

Northridge, Cal., 91324, Tel: 213-349-7100; Sis. Mgr: 
D. G. McBride . 

WHITAKER CABLE CORP., 1301 Burlington SI., N. Kansas 
City, Mo., 64116, Tel: 816-471-4640; Sis. Dir: C.J. 
Owen 

WHITE INSTRS., INC., Box 698, Austin, Tex., 78767, Tel: 
512-892-0752; Sis. Mgr: W. Robertson cont'd 
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MANUFACTURERS & SALES OFFICES DIRECTORY WHI- WOO 
conl'd --- Advertisement --

Manufacturers of wave filters, active 
and passive, in the audio spectrum and 
below. Standard and custom low, high, 
band pass and reject designs-- Butter
worth, Chebishev, Bessel or elliptic re
sponse characteristics-- wide range of 
source and load impedances. Tuned, 
self-contained units ready to use-- no 
external components to' add. Rapid 
manufacture and delivery of produc
tion quantities. Fast prototype service. 

WHITMAN CORP., 1725 Powers St., Cincinnati, Ohio, 
45223, Tel: 513-541-3223; Sis. Mgr: S. Erhardt 

WHITMOR WIRE & CABLE, 13161 Sherman Way, No. 
Hollywood, Cal., 91605, Tel: 213-764-6296, TWX: 
9111-499-2159: Sis. Mgr: J.J. Serago ................ Pg. 3070 
WHITSO, INC, 9330 Byron SI., Schiller Park, III.; 60176, 

Tel: 312-678-5200, TWX: 312-678.2672; Genl. Sis. 
Mgr: A. PalOili.n 

WHITIAKER CORP., 10880 Wilshire Blvd., Los Angeles, 
Cal., 90024. Tel: 213-475-9411, TWX: 910-342-7565 

WIEGAND, EDWIN l. CO .• Div. Emerson Elec. Co., 7705 
Thomas Blvd., Pittsburgh. Pa., 15208, Tel: 
412-242-6400, TWX: 710-664-4449; Sis. Mgr: S. 
Campanella' 

WILBRECHT INC., 240 Plato Blvd., St. PaUl, Minn, 55107, 
Tel: 612-222-2791: Sis. Mgr.: J.K. Wilbrecht 

Pg.1961 
III Chicago, Memac SiS., 4740 N. Austin 

312-545-1033 
WILCO CORP., 4030 W. Tenth St., Indianapolis, Ind., 

46222, Tel: 317-244-2516 

WILCOX PRODS. COo, Sub. ITI Thermotech, Inc., 1202 
5_ Fifth St., Hopkins, Minn., 55343, Tel: 612-938-7671: 
Sis. Mgr: E. Ostergard ...... _ ..................... Pgs.2766-2773 
Ariz Phoenix, D. Dick, 4710 N. 15th Ave, 602-277-9740 
Cal Burbank, Secana, 1613 W. Burbank Blvd. 

213-849-6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
ConnW. Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203-658-6261 
Fla St. Petersburg, Fla. Div., 3200 Tyrone Blvd. 

·813-347-2191 
III Chicago, J. Robinson, 1721' W. Division 

312-252-3400 
III Norridge, B. Reynolds, 5135 N. Monterey 

312-457-1190 
Ind Ft. Wayne, R. McCampbell, 3715 Nokomis 

, 219-747-9697 
Iowa Des Moines, F. Wilcox Co., Inc., Box 1056 

515-255-8416 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

. 913-362-2366 
Mass Wellesley Hills, Anchor Engrg., 40 Wash. 

. 617-235-6330 
Mich Detroit, G. Hall, 10432 W. McNichols Rd. 

313-864-1368 
Mich Farmington, l. George, 32500 Grand River 

313-474-1505 
Minn Mpls .• W.J. Houlihan, 6030 Wayzala Blvd. 

612-545-2538 
Mo SI. Louis, E. Monnig, 3 Laymont 314-991-2512 
NJ Roselle, Midlantic Plastic Sis., 208 Columbus Ave. 

201-241-3875 
NY Manhasset, Kaelber & Mack, 75 Plandome 

516-627-6620 
NY Rochester, P. Schumacher, Box 8399 

716-235-2123 
NC Greensboro, Mfgs. SiS., Box 20005 919-274-2474 
Ohio Cleveland, G. Richards, 14237 Detroil Ave. 

216-221-3634 
Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Ore Portland, C. Riggs, 422 NW. 8th 503-226-3286 
Pa Ardmore, Midlantic Plastic SiS., 125 Couller Ave. 

215-649-2436 
WashSeattle, J. Noll, 314 2nd Ave., S. 206-623-5709 
Wisc Butler, D. Jensen, 5170 N. 125th SI. 

414-781-2260 

WILD ROVER CORP., Herbert Ave., Box 205, Closter, 
N.J., 07624, Tel: 201-768-8393; Sis. Mgr: A.M. Adelson 

Pg.1962 
Ariz Phoenix, Luscombe Engrg. Co., 222 W. Osborne 

Rd. 602-274-1542 
Cal Pasadena, Luscombe Engrg. Co., 610 S. Arroyo 

Pkwy. 213-684-2000 
Cal San Mateo, Luscombe Engrg. Co., 220 E Third 

Ave. 415-342-7057 
Conn New Haven, R.H. Sturdy & Co., Box 5385 

203-288-2200 

See Page 957 for TRADE NAME DIRECTORY 

III Chicago, Olson Engrg. & SiS., 1921 N. Harlem 
Ave. 312-622-9778 

Md Bethesda, A.R.A. Elctrns., 7805 Old Georgetown 
Rd. 30t-657-2585 

MassWeliesley Hills, A.H. Sturdy & Co., 204 Worcester 
SI. 6,17-235-2330 

Mich DetrOit, Basic Service, 16544 Plymouth Rd. 
313-837-8820 

NJ Ridgewood, Instr. Sis., Box 403 201-445-5210 
NY Hyde Pk., R. P. Kennedy Co., Inc., Green Tree 

Dr., N. 914-229-2269 
NY Rochester, A. P. Kennedy Co., Inc., 39 Saginaw 

Dr. 716-271-6322 
Ohio Vermillion, R. Howley Co., Box 197 216-967-7000 
Pa New Britain, Kastle Assocs., 434 E. Butler Ave. 

215-348-4466 
Tex Dallas, EB. Robertson, Inc., 1339 Plowman Ave. 

214-942-8486 
Tex Houston, E.B. Robertson, Inc., 4101 San Jocinto 

713-529-3797 
WILDER ENGRG. PRODS., 715 Kedzie, Chicago, III., 

60612, Tel: 312-826-6161; Sis. Mgr: l. Lynd 
WILDER MFG. CO., INC., Mechanic SI. & Erie A.R., Port 

Jervis, N.Y., 12771, Tel: 914-856-5188 
WILKENS, ALWIN FR.,INC., Rte. 22, Pawling, N.Y., 12564, 

Tel: 914-855-5510; Pres: A.Fr. Wilkens 
WILKINSON CO., 31011 Agoura Rd., Westlake Village, 

Cal., 91361, Tel: 213-889-0050: Sis. Mgr: RL Haynes 
WILKINSON ELCTRNS., 1937 MacDade Blvd., Woodlyn, 

Pa., 19094, Tel: 215-874-5236: Sis. Mgr: G.P. Wilkinson 
WILLARD LABS. (E), 4221 Redwood Ave., Los Angeles, 

Cal., 90066, Tel: 213-390-3626; Sis. Mgr: D. Nigro 
WILLIAMS J.H. & CO., United Greenfield Div. TRW, Inc., 

400 Vulcan SI., Buffalo, N.Y., 14207, Tel: 
716-875-3200, TWX: 710-522-1747:. Sis. Mgr: W. 
Woodbury , 

WILLIAMS PRECIOUS' METAL DIV., Williams Gold 
Refining, 2978 Main SI., Buffalo, N. Y., 14214, Tel: 
716-837-1000: Sis. Mgr: G. Keller 

WILLIAMSON CORP., 1152 Main SI., Concord, Mass., 
01742, Tel: 617-369-9607: Sis. Mgr: W.R. Barron 

WILMAD GLASS CO., INC., Buena, N.J., 08310, Tel: 
609-697-3000: Sis. Mgr: A. Pyne 

WILMER MFG. CO., 11403 Frederick Ave., Beltsville, Md., 
20705, Tel: 301-474-1131; Sis. Mgr: l.E. Wright 

WILMINGTON CONTROLS DIV., See Ledex, Inc. 
WILTRON CO., 930 E. Meadow Dr., Palo Alto, Calif., 

94303, Tel: 415-321-7428: Sis. Mgr: W. Oliver 
WINATIC CORP., 409 Commerce Rd., Vestal, N.Y., 13850, 

Tel: 607-729-6318; Sis. Mgr: B. Howe 

WINCHESTER ELCTRNS. DIV_, Litton Sy •• , Main & 
Hillside Aves., Oakville, Conn_, 06779~ Tel: 
203-274-8891, TWX: 710-478-3394; Mktg. Mgr: J.F. 

. Bradley ...... _ ......... _ .... __ ........... _._ ... _ ........ _ .. Pgs. 2724,2725 
Ariz Tempe, Winchester Elctrns., 424 W. Bway. 

602-968-2455 
Cal No. Hollywood, Winchester Elcl., 5451 Laurel 

Canyon 213-877-2505 
Cal Sunnyvale, Winchester Elct., 1001 W. Maude 

408-738-2222 
Colo Littleton, Simpson, 2552 Ridge 303-798-8439 
Fla Pompano Bch., Burgin-Kreh, 1010 E. Atlantic 

305-942-0774 
III Chicago, J. Lightner, 6322 N. Milwaukee 

312-774-1500 
Kans Overland Pk., TL Dowell Co., 7208 W. 80thSI. 

913-649-6069 
MassWaltham, Litton Inds .. 395 Totten Pond 

617-899-2207 
Minn Mpls., Litton Inds., 2500 39th Ave., N.E. 

612-789-8851 
NJ Wayne, GT Assocs., 1341 Hamburg Tpke. 

201-694-6040 
NY E Syracuse, GT Assocs .• 6666 Old Collamer 

, 315-437-7309 
Ohio Dayton, Compass, 5899 Huberville 513-252-9939 
Pa FI. Washington, Litton Inds., 1260 Virginia 

215-643-2100 
Tex Dallas, BESCO, 1715 Matagorda Dr. 

214-376-1929 
WashBelievue, H. S. Thorpe, Box 1117 206-GL-4-0667 
For: Can., Montreal, Que., S. Hooker, 144 Ronald 

514-487-5151 
For: Can., Toronto, Onl., S. Hooker, 761 Jane 

. 416-767-7725 
WINEGARD CO., 3000 Kirkwood SI., Burlington, Iowa, 

52601, Tel: 319-753-0121: Sis. Mgr: J.S. Ridge 
WINPOWER MFG CO., 1207 First Ave .• E., Newton, Iowa, 

50208, Tel: 515-792-1301: Dir. Mktg: Roy Brewer 
WINSLOW TELE-TRONICS, INC., 607 Industrial Way, W., 

Eatontown, N.J.,07724, Tel: 201-542-7000, TWX: 
710-722-6682: Sis. Mgr: H.W. West 

WINTERBURN MFG. CO., Box 386, Putnam, Conn .. 06260, 
Tel: 203-928-6551: Sis Mgr: R. W. Randall 

WINTRISS CONTROLS, Div. Tyco Labs., Inc., 20 Vandam 
SI., New York, N.Y., 10013, Tel: 212-CH-2-0105: Sis. 
Mgr: B. Wels ' 

WINTRON CO., INC., 9759 Rush SI., S. EI Monte, Calif., 
91733, Tel: 213-283-6951 

---- Advertisement --

WILTRON Company produces mea
suring instruments for microwave, 
baseband and telephone line frequen
cies. Product line includes: Audio
video phase meters, Solid-State sweep 
generators 100kHz to 18GHz, VSWR 
bridges for 50kHz to 12.4 GHz, RF 
detectors 100kHz to 12.4GHz, RF 
Network Analyzers 2MHz to 40GHz. 
programmable attenuators and 
AM IFM Signal Generators. Also tele
phone line measuring sets: Echo Re
turn Loss-Singing Point and Peak to 
Average Ratio (PAR) meters. 

WINZELER MFG. & TOOL CO., 7355 W. Wilson Ave., 
Chicago,lII., 60656, Tel: 312-867-7971: Sis. Mgr:J.H. 
Winzeler, Jr. 

WIRE CLOTH MFRS., 666 Sussex Rd., Parsippany, N.J., 
07054, Tel: 201-887-0009: Sis. Mgr: J.P. HeQ4rty 

WIREMOLD CO_, W. Hartford, Conn., 06110, Tel: 
203-233-6251: 51 •• Mgr: W.E. Parks ...... Pgs_ 2726,2727 
Cal Los Angeles, Vernon AireY-Thompson, 3653 

Sierra Pine 213-264-1533 
Colo Denver, A.B. Schumann, 634 Gilpin SI. 

303-534-1058 
Conn Farmington, E. Selnau, 23 Tanglewood 

203-673-4979 
DC Washington, T.J. Pugh, 5501 22nd Ave. 

202-296-3669 
Fla Tampa. J.D. Whetsell, Box 16066 813-988-5860 
Ga Decatur, RL Pace, 5169 COvington 

. , 404-BU-4-3354 
III Chicago, A.E. Horn, 20 N. Wacker 312-ST-2-7850 
Md Bel Air, A.B. French, 26 Lake Dr. 301-825-1305 
Mass Boston, R.T. Bennett, 10 High SI. 617-HA-6-5693 
Mich DetrOit, M. Frazier, 17610 W. McNichols 

313-5:;~-Cu40 

Minn Mpls., H.G. Schendel, 3746 Cedar 612-722-2226 
Mo Kansas City, V.A. Meier, 5335 N. Jackson 

816-452-9076 
Mo .St, LouiS, A.F. Tubbesing, 1031~ Golterman 

314-842-2455 
NJ Jersey C~y, P. McGovern, 172 Belmont 

201-HE-3-5869 
NY Babylon, A.,C. Bradbury, Box 176 516-587-2318 
NY Elmira, R.C. Hill, 107 Foster Ave. 607-734-5406 
NY N. Y., P.F. McGovern, 11-15 Park PI. 

212-233-3328 
NY N. Y., J.E Finley, 11-15 Park PI. 212-233-3328 
NY No. Syracuse, A. Simone, 105 Lawdon 

315-471-4201 
NC Charlotte, H.M. Short, Box 9243 704-372-3460 
Ohio Chagrin Falls, R.E. Horn, 702.1 South SI. 

216-781-5135 
Ohio Cincinnati, C.J. Wirtz, 2 Wm. Penn House 

513-821-3254 
Ore Portland, D.A. King, 1220 S.W. Stark 51. 

503-CA-8-1990 
Pa Glenmore, W.A. Gibson, Box 212, A.D. 1 

215-469-6453 
Pa Warrington, R.B. French, 1525 Stuckert 

. 215-887-0964 
Pa Pittsburgh; W. Simon, 6334 Phillips Ave. 

412-421-9491 
Tex Dallas, W.R. Moseley, Box 28852 214-837-6432 
Utah Salt Lake City; D. Blomquist, 328 W. Second 

801-359-7074 
WashSeattle, Strohec;ker, 2207 First 206-623.:0357 
WashSpokane, W.O. Beach, 307 Hyde Bldg. 

509-624-2518 
WIRING SERVICES CO, 1912 McGaw Ave., Santa Ana, 

Cal., 92705. Tel: 714-540-8590; Gen'l. Mgr: B.N. Brown 
WLS. STAMPING CO., 3292 East 80th SI., Cleveland, 

Ohio, 44104, Tel: 216-271-5100; Sis. Mgr: G.C. Wick 
WOLFF INDUSTRIES, 2485 Huntington Dr., San Marino, 

Cal,91108 ' 
WOLFSON, P.J. CO., 50 Kewanee Rd., New RoChelle, 

N.Y., 10804, Tel: 914-235-3203: Sis. Mgr: R. Wolfson 
WOOD, C.N. MFG. CO .• Rte. 332 E., Newtown, Pa., 18940, 

Tel: 215-968-4268: Sis. Mgr: RW. Deaves cont'd 
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woo - ZOR MANUFACTURERS & SALES OFFICES DIRECTORY 

cont'd --- Advertisement, 

Transduc,ers-Electrica] output signal 
proportional to applied force or dis
placement_ Load Cells:' 2 Ibs. thtu' 2 
million Ibs. Installation accessories & 
system instrumentation:, Design and 
manufa,ture special cells to suit your 
req4irements. Custom ,gaging, calibra
tion, and repair of all strain gage load 
cells. We solicit your requirements for 
instrumentation components: Short 
run 'precision machined parts, assem-
blies, panels. ' 

WOOD, ELEC. CORP:, ,Danvers Ind'l. ,Pk", Rte. One, 
Danvers, Mass., ,01923, Tel: 617-774-6900, TWX: 
710-347-08.88; Sis. Mgr: D.E. Patton ' 

WOOD; N. COUNTER LAB., INC:, Hi2S ' East 53rd St., 
Chicago, III.; 60615; Tel: 312'FA-4-1114 

WORC~STERPRESSEDSTEEL CO., 100 Barber Ave., 
Worcester, Mass., 01606, Tel: 617-853-6000; V.P. Sis: 
O.E. Peterson " 

WORKMAN ELCTRN. PRqDS., INC., Box,3828, Sarasota, 
Fla." 33578, Tel: 813-955-4241; Sis. Mgr: S. Workman 

WORLD MAGNETICS, INC.,' Sub. Fairchild Camera & 
Instr., 810 Hastings St., Traverse ,City, Mich., 49684, 
Tel: 616~946-3800; Gen'l. Mgr: W. Moehring , , 

WORNER ELCTRN. DEVICES, Rankin, III., 60960, Tel: 
,211-397-4555; Sis. Mgr: D. Swanson . .. 

WRIGHT COMPS., INC., Broad ,& South Sts'., Clifton 
Sp~ings, N.Y.,14432, Tel: 315-462:2010; Sis. Mgr: 
W.C. Dunn '.' , 

WRIGHT, G.F. STEEL & WIRE CO., 243 Stafford St., 
Worcester, Mass., 01603, Tel: 617-754-6824; Sis. Mgr: 
W.H. Carlson 

WROUGHT WASHER MFG. CO., 2252 S. Bay St., 
Milwaukee, Wise., 53207, Tel: 414-744-0771, TWX: 
910-262-3101; Sis: Mgr; Walter F. Borges 

WUERTH PRODS. CORP., 2334 Hollywood Blvd., 
Hollywood, Fla., 33020; Tei: 305-920-41.11; Sis. Mgr: 
R.C. Worth , 

WYBAR ELCTRNS., INC., Oliva Dr., Box 109, Syracuse, 
NY. 13?OI, Tel: 315-454-3237: Sis. Mgr: J. Kemeny 

WYLE LABS., 128 Maryland St., EI Segundo, Calif., 90245, 
Tel: 213-0R-8-4251 , TWX: 910-348;6283; Pres: SA 
Wainer ,'" ' ' 

WYRCO PROJECTS, 'INC., Forsythe Ave., Owego, N.Y., 
13827, Tel: 607-,687~3950; Sis. Mgr: T. Coonradt 

X~TRON ELECTRONics, 1889 National Ave" Hayward, 
Cal., 94545, Tel: 415-783-2145; SIs. Mgr: R. M. Hossack 

" '~1~ 

XC ELITE, INC., Thor~e & Bank Sts., Orchard Park, N.Y., 
14127, Tel:,716-662-4461; Gen'l. Sis: Mgr: F. Davis 

--- Advertisement 
Professional hand tools for every type' 
of assembly and service job - pliers, 
wrenches, screwdrivers, nutdrivers, 
wire' strippers, socket sets, offset 
screwdrivers, special tools for special 
applications' - nationwide availability 
through local distributors. Send you 
Xc-elite inquiries to 560' Bank: St. ' 

XENON CORP., 3~ Commercial St.. Medford, Mass., 
,02155, ,Tel,: 617-395,7634: ,Sis. Mgr: C.R. Panico 

XEROX DATA SYS., Sys. Prods. Dept., 701 S. Aviation 
Blvd., EI Segundo, Cal, 90245, Tel: 213-679-4511, 
TWX: 910-325-6630: Sis. Mgr: R Alexander 
--- Advertisement --'

The System Products Department of 
XDS'sells 16-bit minicomputers, inte
grated circuit digital logic modules and 

,associated hardware,' automated wir
ing services (listing and wrapping), 
medium to high: performance analog , 
instrumentation, and OEM peripheral 
equipment. Complete compatibility 
within the product line ensures "one
stop shopping" for the digital systems 
designer. , ' 

XINTEL CORP., 20931 Nordhoff St., Chatsworth, Cal., 
91311, Tel: 213-882-88'" 

XYNETICS,INC., Box 1450, CanogaPk., Cal., 91304, Tel: 
213-887-1022;' Sis, Mgr: R.L. Davison ' 

Y.T. & T:CORP.;P.O. Bo~ 3.06, Roslyn Hgts., N.Y.,.11577, 
Tel: 516-621-0050; Sis. Mgr: B. Yelsey 

YAMASHINA SEIKI CO., LTD., EIc1rn. Div., Yamashina 
Higashlnd, Hlgashlyama-ku, Kyoto, Japan, Tel: 
075-581-1161; Sis. Mgr: Mr. Nagamorl ............ Pg.1633 
YASKAWA. ELEC. AMERICA, INC., 100 Bliss Dr., Oak 

Brook, III., 60521, Tel: 312-654-3950; Gen'l. Mgr: M. 
Yokota 

YELLOW-SPRINGS·INSTR. CO., INC., Comps. Div. EEM, 
. Box 279, Yellow Springs, Ohio, 45387, Tel: 
513-767-7242; TWX: 810-450-2730; Sis. Mgr: J. 
Gerdes , 

YEWTEC CORPORATION,'1995 Palrper Ave., Larchmont, 
N.Y., 1053.8, Tel: 914-834:3550, TWX: 710-566-1104; 
Pres:,.E. Hirano .-

YORK ELCTRNS., 104 S. 4th St., BrQoklyn, N.Y., 11211, 
Tel: 21,2-EV-7-7110 

YORK, ono H. CO., INC., 6 Central Ave., W. Orange, 
N.J., 07052, Tel: 201-677-3000; Sis. Mgr: E.W. Poppele 

YORK WIRE CO., Box 982, Clifton, N.J., 07014, Tel: 
201-472-8200; Sis: Mgr: R.G. frick , 

YOUNGWOOD ELCTRt-j. METALS, INC., 302 N. Fifth St., 
Youngwood, Pa., 15697, Tel: 412-WA-5-7254, TWX: 
510-:468-2856; Pres: R.A. Domin 

r 
ZARING INDS., INC., Box 477, Carmel, Ind., 46032, Tel: / 
317-846-2571; Sis. Mgr: W.S. Zaring .... Pgs. 2992,2993 I 

r 

,ZEHNTEL,INC., 1450 ;61h St:, Berkeley, Calif., 94710, Tel/ 
415-527-5440, TWX: 910-366-7047; Sis. Mgr: D.N. 
Lytle , , ' 

ZEIGLER CONTROLS, INC., 1'7810 ,So Western Ave., 
Gardena, Cal., 90247, Tel: 213-324-2932; Sis. Mg,: R. 
Zeigler, . , I 

ZEISS, CARL,INC., 444 5th Ave., New York, N.Y.,10018, 
Tel: 212-736-6070; Mgr: E. Bieber , 

ZELTEX, INC., , Sub. Redcor Corp., 1000 Chalomar Rd., 
Concord, Calif., 94520, Tel: 415-686-6660 Ext. 34, 
TWX: 910'481-9477; Dir. Mktg: H. Boley 

ZENITH CONTROLS INC., 830 West 40th St.: Chicago, III., 
60609, Te,l: 312-247-6400; Sis. Mgr: V. Helford 

ZENITH OPTICAL.LAB., t38 Palisade St., Dobbs Ferry, 
N.Y., 10522, ,Tel: 914-0W-3-3377; Sis. Mgr: M.N. 
Hoffman , 

ZENRAD CON!ROLS CO., 1575 A.P.S., Santa Barbara, 
Cal., 93103.,.Tel: 805-965-4996; Sis. Mgr: A.J. Radford 

ZEPHYR MFG. CO., 201 Hiridry Ave., Box 759, Inglewood, 
Calif., 90301, Tel: 2J3-0R-8-4331; Sis. 'Mgr: W.A. 
Burns ' 

ZERO MFG. CO., Zero West Div., 1121 ,Chestnut St., 
Burbank, Cal., 91503, Tel: 213-846-4191, TWX: 
910-498-2237; Sis. Mgr: M.S. Huffman ' 

ZERO-MAX CO., 2845 Harriet Ave., S.', Minneapolis, Minn., 
55408, Tel: 612-827-6261; Sis. Mgr: A.A. Rood 

ZETA LABS., INC., 616, National Ave., Mountain View, 
Calif., 94040, Tel: 415-961-9050, TWX: 910-379-6489; 
Sis. Mgr: C. Dudley 

ZEUS IND'L. PRODS., Foot of Thompson St., Raritan, N.J., 
08869, Tel: 201-526-0800, TWX: 710-480-9346; Pres: 
R.D. Hoyt 

ZEVA ELEC. CORP., 3 Greatmeadow La., Hanover, N.J., 
07936, Tel: 201-88,7-1399; Sis. Mgr: W. Plattner 

ZIERICK MFG. CORP., Radio Circle, ,Mt.Kisco, N.Y., 
10549,Tel: 914-666-2911; Dir. Sis: F. Decater 

,ZIMS MFG. CO., 26 Paine Ave., Irvington, N.J., 0711.1, Tel: 
201-372-3650; Pres: D.C. Zimmermann 

ZIPPERTUBING CO., 13000 S. Broadway, Los Angeles, 
Calif., 90061, Tel: 213-321-3901, TWX: 910-346-6713: 
Pres: W.A. Plummer 

ZIRCONIUM CORP. OF AMER., Box 39217, Solon, Ohio, 
44139, Tel: 216-248-0500; Sis. Mgr: ,A.C. Buchta 

ZONIC TECH. LABS., 8927 Rossash Rd., Cincinnali, Ohio, 
45236, Tel: 513-891-6390; Sis. Mgr: R.eDavis 

ZOOMAR, INC .. 55 Sea Cliff Ave .. Glen Cove, N. Y., 11542, 
Tel: 516-0R-6-1900; Sis; Mgr: W. Steuer 

ZOPHAR MILLS, INC., 112-13.0 26th St., Brooklyn, N.Y., 
11232, Tel: 212-S0-8-0907: Sls_ Mgr: L.E. Mayer 

ZORAK CO., 103 Morse St., Watertown, Mass., 02172, Tel: 
617-924-1221; Sis. Mgr: W. Fehrmann 

ThiS is the Last Page of the Manufacturers and Sales Offices Directory . 

See Page"3073 To Get Your Copy of, the Radio-Electronic'Master eem/1971 



55 
PRODUCT SECTIONS 

IN3 
VOLUMES 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS / CIRCUIT 
ASSEMBLIES / CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS / HARDWARE 

Vol. 1 

Vol. 2 

Vol. 3 

eem - Electronic Engineers Master saves 
you engineering, specifying and purchasing 
time. Manufacturers' catalogs are grouped 
under easy-to-remember head ings. 

The 55 Product Sections categorize related 
electronics components, equipment, mater
ials, instruments and systems, and fabri 
cation services, enabling you to qu ickly 
compare and evaluate similar items. 

To find a specific manufacturer's catalog 
pages refer to the Index of Manufactur
ers which precedes each Catalog Section 
(white pages). 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox 

These are the 
55 eem Product Sections 
grouped in 3 volumes 
Volume Product Page 
Number Section Number Products 

Amplifiers, Audio, Operational, etc. 
Antennas & Accessories 
Audio Equipment & Accessories 
Cabinets, Chassis, Containers, Racks, Boxes, etc. 
Capacitors (All Types) 
Chemicals (Acids, Adhesives, Coatings, lubricants, etc.) 
Circuit Assemblies, Circuit Boards & Breadboarding Kits 
Coils (Inductors, Chokes), Assemblies, Forms 
Communications Equipment (Facsimile, Telephone, Television) 
Computing, Data Handling Equipment & Accessories 
Connectors, Electrical (Receptacles, Sockets, Terminal Board~ 
Confrols, Control Components & Systems 
Crystals & Mechanical Tuning Devices; Oscillators 
Delay lines (All Types) 
Panel Components (Including lighting & Readouts) 
Fabricated Mechanical Parts (Bearings, Cores, Magnets, etc.l 
Environmental Test Equipment 

. Fans, Blowers & Cooling Equipment 
Filters 
Hardware, Non-Current Carrying (Fasteners, Washers, etc.) 
Instruments, Measuring & Test 
Instruments, Graphic Recording 
Insulators, Insulating Materials & Parts 
Integrated Circuits & Hybrid Microcircuits 
Manufacturing, Subcontracting, Custom Fabrication 
Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc. 
Medical Electronic Equipment 
Microwave, laser & Radar (Systems & Subsystems) 
Microwave, laser & Radar (Components / Accessories) 
Motors, Rotating Components & Accessories 
Nuclear & Radiation Equipment 
Photoelectric Equipment & Components 
Optical Equipment & Accessories 
Power Supplies, Converters, Inverters, Batteries, etc. 
Production Machine·ry & Automation Equipment 
Engineering Aids (Books, Drafting Equipment, Whiteprinter 
Recording Equipment (Non-Audio Types) 
Relays 
Research, Development, Engineering Services 
Resistors, Fixed 
Resistors, Variable (Potentiometers & Rheostats) 
Semiconductors & Devices, Rectifiers (Non-Tube Types) 
Servomechanisms & Components 
Studio Equipment 
Switches, Circuit Breakers, Fuses, Protective Devices 
Telemetering Equipment 
Thermal Devices, Thermistors, Thermocouples, Thermostat 
Tools (Hand & Power); Soldering Supplies 
Transducers & Associated Equipment 
Transformers 
Tubes, Tube Parts, Shields, Inserts, etc. 
Ultrasonic, Sonic, Subsonic Equipment 
Vacuum Equipment & Accessories 
Vibrators, Choppers, etc. 
Wire, Cable. Harnesses & Accessories 

645 Stewart Ave., Garden City, N.Y. 11530 (516) 248-9i 



Specify ... ~=~ AMPHENOL 
THE LEADING NAME IN 
CONNECTORS, POTENTIOMETERS, SWITCHES AND 
CONTROLS, AND INTERCONNECTION SYSTEMS 

TRN eem INDEX 

MINIFORM 
S ITCHES 

RFDMlION 

For more Information and 
fast sales service, contact 
your nearest Amphenol 
Sales Representative 
or Amphenol 
Industrial Distributor. 

VOL. 3 
CONNECTORS Page 

A JDIO EL CTPONIC ............................ 2538,2539 

C RCULAR CONNECTORS 
Industrial .... .... ... ..... .. ...... .... .. ... ... .. .. 2544,2545 
Miniature - High Environmental .... 2564-2574 
Miniature - Shell-less ...................... 2545 
Standard - MIL-C-5015 .................... 2575-2583 
Sub-Miniature - High Densityl 
Environmental ..... ........ .... . ..... . ...... .... 2560-2563 

COAXIAL CONNECTORS 
Adapters Between Series . ...... ......... 2536,2537 
BNC/TNC/UHF/C/N ... ........... .. ........ 2520,2527 
HN .................................................... 2533 
Precision-APC-71 APC-7SI APC-N .... 2528,2529 
SMA - Semi-precision Submi niature 2529-2532 
Subminax ............ .... ....... ................. 2534, 2535 

PRI TED CIRCUIT ........ ...................... 2553-2557 

RACK A 0 PANEL 
Environmental ... ........ .. ...... .. ... ..... ... ... 2584-2588 
Standard .... ...... ...... ...... ........ ............ 2546-2552 

CUSTOM DESIGNING 
ELECTRONIC 
SUBCONTRACTING ........ .. ....... .. ........... 2814 
ENVIRONMENTAL 
INTERCONNECTION SYSTEMS ........ 2558,2559 
TELEPHONE RUNNING CABLES ........ 2814 

DIALS 
URNS COUNTING .............................. 1436,1437 

HARDWARE 
PLUGS AND SOCKETS .. .... .... .......... .... 2541,2542 
TUBE/RELAY SOCKETS ........ .. ............ 2540 

KEYBOARDS 
E CODED ................................. ........... 1888 

POTENTIOMETERS 
ISION .......... ..... .......... .. .... ... ........ 2906,2907 

I 
Infinite Resolution ............................ 2904,2905 
Wirewound ........................................ 2902,2903 

VOL. 2 
SWITCHES Page 

COAX AL IATURE/STANDARD .... 1884,1885 
COAXIAL REL YS & DYNAFORM RF .... 1886,1887 
KEYBOARD .... .......... .............. .............. 1888 
PUSHBUnON .............................. .... .... 1888 
SUB-MINIATURE RF MINIFORM ........ .. 1886 

VOL. 3 
roo~ ~~ 

ENVIRO MENTAL CONNECTORS ........ 2589,2590 
INDUSTRIAL CONNECTORS ................ 2547 
RF CONNECTORS, CRIMP TOO 2537 
SWITCH LAMP AND FILTER .......... .. .... 1888 

RELAY SOCKET 

Sales offices are listed 
in the Yellow Section 
of each volume. 

AMPHENOL SALES DIVISION • 2875 S 25th AVENUE • BROADVI EW, ILLI NOIS 60153, 


