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RMC DISCAPS

Type JL

RMC Type JL DISCAPS
are engineered for
applications requiring
a minimum of capacity
change as temperature
varies between — 60°C
and +110°C. Over
this wide range the ca-
pacity change of type
JL DISCAPS is only
+7.5% of capacity at
25°C. Standard work-
ing voltage is 1000
v.D.C.

Type C

Specifications of E.I.A.-
RS198 are met or
exceeded by these
temperature compen-
sating DISCAPS.
Smaller sizes are well
svited to designs where
space is at 0 premium.
Type C DISCAPS are
rated at 1000 working
volts providing a higher
safety factor.

Check

RMC

for your needs
In ceramic capacitors

Type B

Designed for by-passing,
coupling or filtering
applications, Type B
DISCAPS meet and ex-
ceed all E.ILA.RS198
specifications for Z5U
ceramic capacitors. Type
B DISCAPS are manu-
factured in capacities
between .00015 MFD
and .04 MFD and are
rated at 1000 working
volts.

Type SM

Where space is at a
premium, Type SM
DISCAPS can be speci-
fied with complete assur-
ance of the quality,
dependability, ond elec-
trical performance built
in all RMC DISCAPS. SM
DISCAPS show mini-
mum capacity change
between 4+ 10°C and
+65°C.

Type JF

Type JF DISCAPS exhibit
a frequency stability char-
acteristic that is superior
to similar types. These
DISCAPS show a change
of only +7.5% over the
range between +10°C
and +85°C. These DIS-
CAPS extend the availabie
capacity range of the E.LA.
Z5F ceramic capacitor be-
tween +10°C and 4-85°C
and meet all Y55 specifi-
cations between — 30°C
and +-85°C.

FIN-LOCK DISCAPS

Designed for holes from
040 to .052 “Fin-Lock"
DISCAPS are automatically
stopped in holes over .052
by the shoulder design af
the leads. "Fin-Lock" leads
permit either automaotic or
hand assembly. "Fin-Lock"
leads are available on all
DISCAPS of standard volt-
ages, ratings and spacings
at no increase in price.
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DISCAP RADIO MATERIALS COMPANY
CERAMIC A DIVISION OF P. R. MALLORY & €O, INC.

GENERAL OFFICE: 3325 N. California Ave., Chicago 18, IIl.
ot - Two RMC Plants Devoted Exclusively 1o Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Circle 1 on Inquiry Card
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Seventeen and Two!

ELCOME again to the seventeenth edition of the Electronic

Industries Directory and to our second annual All-Reference Issue.
We hope that you will find this issue as informative and as helpful as
you apparently found the 1958 edition. This latter volume deluged our
reader service department with more than 40,000 inquiry requests for
more information on published material, reprints, and additional technical
data. In our editorial last year we suggested holding the 1958 issue
until June of 1959. Now we’d recommend that you continue to keep
it available along with this issue. We recommend this because some
of the reference data published last year is not repeated in this year’s
issue. Many new technically informative sections have been added to
this 1959-60 issue. A review of the next two pages will reveal the great
reference scope of this volume that makes it a valuable year-round
working tool.

Again, in the interests of our readers, the listings in the Directory
have been streamlined this year to reflect only live organizations. We
call this a verified listing series. All information contained in these list-
ings was acquired in 1959. No organization has been listed as a manu-
facturer or as a sales representative, nor has any brand or trade name
been listed unless the directory editor has been supplied with written
evidence that that organization or that product is physically in existence.
In short, these listings reflect conditions as they are and not as they
may be or as it is hoped they may become. We seek to save the reader
time and effort in locating suppliers by providing him with a live source
list only.

Directory data presented in this issue is from the manufacturer-product
information data contained in our IBM card files describing all electronic
producers in the U. S. This file is constantly being updated and is available
to manufacturers under the EIC Marketing Assistance program (see
pages 6 and 7). Under this program information on more than 4600
producers for the electronic industries has been punched into more than
35,000 IBM cards. Since December of 1958, when these IBM card decks
first became available to industry, more than a score have been integrated
into the market research and statistical analysis programs of leading
manufacturers. This same industry data is now being recorded on mag-
netic tape for use at the Computer Center of the University of Pennsyl-
vania. Ultimately copies of these tapes will be available at other university
computer centers throughout the United States.

In presenting this 1959-60 Directory and All-Reference issue may we
reiterate: Please examine this issue carefully and send us your reactions.
We will appreciate suggestions for improvement, subject additions and
even subject omissions. It is the reaction from you as the reader, fed
back through our editorial operations, that ultimately creates the product
you most need and will find most helpful.

SOMETHING NEW

Bold face type appearing in “Electronic Firms A to Z” starting on page
404 indicate advertisers in this issue—for more detail on their products
find their page number in the advertising index on pages 4 and 5.
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Coming Events—1958.59 .......................... 12
New Electronic Standards ......................... 20
Common Electronic Abbreviations .................. 32
Wire and Cable Reference Section .................. 19
Glossary of Wire Terms ........................... m
Laminated Plastics for the Electronic Industry ...... 118
Encapsulating and Potting Electronic Components . ... 121
Glossary of Plastics Terms ........................ 124
Synchro Zeroing Methods .......................... 126
Synchro Nameplates—Their Meaning ................ 128
Synchro Lead Color Coding ........................ 130
New Receiving & Special Purpose Tubes ............ 132
1959 Transistor Specifications ..................... 143
1959 Semiconductor Diode Specifications ........... k]
Battery Types & Specifications .................... 240
New Electronic Text Books ........................ 242
Thermistors ............... ... 247
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Product Listings ........oooovvvnoiiiia... 282
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Professional Opportunities ........................ 435
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VERIFIED DIRECTORY OF THE ELECTRONIC INDUSTRIES—Page 271

"BRAND & TRADE NAME INDEX"—More than 2,500
brand and trade names are identified with the firms
using them on electronic equipment. Page 384.

"PRODUCT FINDING INDEX"—Easy-to-follow alpha-
betical listing of close to 3,000 electronic products, show-
ing where to find their manufacturers in this directory.

Page 274

"ELECTRONIC PRODUCT MANUFACTURERS"—Over
4,000 electronic manufacturers and suppliers to the elec-
tronic industry are listed in 101 major categories, accord-
ing to their product lines. The 10! sections are further

subdivided into 2,900 individual products, providing
the most accurate breakdown of products available in
the industry. Page 282.

"ELECTRONIC FIRMS—A TO Z"—An alphabetical
listing of electronic equipment and component manu-
facturers and suppliers to the electronic industry. In-
cludes street addresses and phone numbers.  Page 404.

"ELECTRONIC REPRESENTATIVES" — State-by-state
listings of manufacturers’ representatives active in the
electronic industry, with information on the territories
they cover, the types of lines carried and whether they
have warehousing facilities. Page 392.

COMING EVENTS

Listing all the major trade and engineering shows planned
for the balance of 1959 and 1960. Information includes,
dates, sponsoring organizations and location. Page 12.

COMPONENTS

BATTERIES — 1959 Battery Specifications" — Voltage
ratings, dimensions, and interchangeability information

on all the A and B batteries and units made for tran-
sistorized circuits. Page 240.

DIODES—"1959 Semiconductor Diode Specifications"—
Close to 6,000 semiconductor diodes are listed in this
section, with their technical specifications, case outlines
and dimensions. Diodes are listed by category: General
Purpose, Switching, Zener, etc. Only units rated at below
| amp. are included here. Page 191.
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COMPONENTS (cont.)

PLASTICS—"Laminated Plastics for the Electronic In-
dustries"—A chart lists electrical characteristics and
engineering data on standard grades of laminated
plastics and includes areas of best use for each grade.
"Encapsulation and Potting Electronic Components' dis-
cusses characteristics of standard potting and encap-
sulating compounds. A plastic glossary defines com-
monly used ferms. Page 118.

SYNCHROS—"Synchro Zeroing Methods' and "Synchro
Nameplates . . . Their Meaning" — The first article
presents, in simple chart form, the proper electrical zero
methods for synchros per Mil-5-20708 and ARP 461A
(SAE). The second article shows how to properly interpret
the synchro nameplate to determine the synchro's size
and type. Page 126.

THERMISTORS—These tiny elements are finding an ever
increasing number of uses in the electronic industry. In-
cluded in this section are basic information on the var-
ious thermistor types, typical characteristics, and circuits
for the most common applications. Page 247.

TRANSISTORS—"1959 Transistor Specifications”—The
most complete and comprehensive listing of transistors
available to industry. Includes all the domestic transis-
tors, with pertinent technical characteristics, case out-
lines, dimensions and lead arrangements. Page 143

VACUUM TUBES—"New Receiving Tubes & Special
Purpose Tubes"—A run-down on all the new vacuum
tubes, camera tubes, magnetrons, photomultipliers and
thyratrons released during the period June 1958 to May
1959. Technical specifications are included, with primary
applications. Page 132.

WIRE & CABLE—'"Wire & Cable in the Electronic Indus-
tries"—Comprehensive five-part article provides essen-
tial engineering information on (1) Coaxial cable, com-
plete with technical specs on all coaxial cable currently
on the market (2) Details of wire stranding—how many
strands of given diameter wire for a certain overall size
(3) an American Wire Gauge chart (4) Specifications on
magnet wire coding (5) Coil winding. Page 79.

ELECTRONIC HARDWARE

"HARDWARE CHART" lists, with complete descriptions
and illustrations, rivets, eyelets, fasteners, quick operating
releases, straight pins, taper pins and roll pins. Material
is presented in an easy-to-find form for quick comparison.
This is the first of a series to be presented in succeeding
months. Page 258

EMPLOYMENT
MISSILE OPPORTUNITIES—"Firms Active in Missile Proj-

ects'—For engineers inferested in employment in the
missile field here is a comprehensive listing of the elec-
tronic firms active on missile projects, with the name of
the engineer-in-charge of missile activities and the per-
sonnel manager to contact. Page 435

ELECTRONIC INDUSTRIES -+ June 1959

GUIDED MISSILES

MISSILE ROUND-UP—Summarizing the experimental and
operational missiles in the U. S. arsenal, listed by service
and giving pertinent data on the operational character-
istics. The name of the prime contractor is included, and
a list is provided of missiles that have been cancelled or
are being phased out. Page 439.

MISSILE BUYING—"1959 Guided Missile Directory”—A
look af the missile procurement situation—who is respon-
sible for purchasing, the various services' missile pro-
curement offices, and the officers in charge. Page 450.

MILITARY

MILITARY PROCUREMENT—"1958 Military Procure-
ment Directory''—Listing the major procurement offices
of the Army, Navy and Air Force, with the names of
procurement officers, phone numbers, locations and the

categories of electronic gear for which they are respon-
sible. Page 459.

PRODUCTS

"Products Generating 'Peak’ Response”—Surveying the
new products appearing in El during the past 12 months
that brought the greatest show of interest from our
engineer-readers, in terms of requests for further infor-
mation. Page 520.

STANDARDS

IRE-EIA-AIEE-ASA—"Electronic Industries Standards"—
Reviewing the significant electronic standards established
by the four major coordinating agencies during the past
12 months. Page 20.

RELAYS—"Relay Engineering"—A large measure of the
credit for the progress in relay engineering must be
attributed to the National Association of Relay Manu-
facturers. Here its committee on standardizing test pro-
cedures summarizes the progress made so far. Page 255.

SEMICONDUCTOR SYMBOLS—The semiconductor art
has spawned a large family of new letter symbols to
describe the various parameters affecting circuit per-
formance. They have been gathered together as the new
IRE Standard—56 IRE 28.81. Page 20.

TECHNICAL DATA
COMPANY LITERATURE—"Technical Data for Engi-

neers"—Highlights of the releases of company bulletins,
technical data sheets and engineering specifications are
summarized here for the past 12 months, with instruc-
tions on how to obtain copies. Page 504.

NEW TEXTBOOKS—Keeping pace with the mushrooming
growth of the electronic field is the great increase in the
number of textbooks on electronic techniques. Here, cate-
gorized by subject, are the textbooks released during
the past 12-month period by the leading U. S. technical
book publishers. Page 242.
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JETTRON PRODUCTS
George Homer Martin Associates

JFD ELECTRONICS CORP. ................. 494
Delphi Advertising, Inc.
JOHNSON COMPANY, E. F. ...... ....... 557

Firestone-Goodman Adv.
JONES DIVISION H. B, CINCH MFG. CO. 488

Symonds, MacKenzie & Company

KAHLE ENGINEERING COMPANY ..190, 238
Kelly Nason, Inc.

KEITHLEY INSTRUMENTS ................... 559
R. J. McFarlin and Company

KELVIN ELECTRIC CO., ..................... 76
M. Dorsey and Associates

KEUFFEL & ESSER CO. ..................... 115

S. Tyson and Company, Inc.

KEYSTONE CARBON COMPANY ... .. ... .. 246
Downing Industrial Adv., Inc.

KLEIN & SONS, MATHIAS ................. 260

The Buchen Company

KLEINSCHMIDT DIV OF SMITH-CORONA
MARCHANT, INC.

‘Alex T. Franz, Inc.

KULKA ELECTRIC CORP. ................... 548
Lescarboura Advertising, Inc.

LAVOIE LABORATORIES, INC. ............. 463

Conti Advertising Agency, Inc.

LENZ ELECTRIC MANUFACTURING CO. .. 109
Merchandising Advertisers, inc.

LERCO ELECTRONICS, INC. ............... 553
Bill West Advertising

LIFSCHULTZ FAST FREIGHT ............... 531
Frederic R. Kleiman

LOCKHEED MISSILES AND SPACE DIV, .... 445
Hal Stebbins, Inc.

MAGNETICS, INC. ................oo.n 484
Lando Advertising Agency

MAINE DEPARTMENT OF ECONOMIC
DEVELOPMENT ... iiiieiiiiiiiiiiinns 514
Simonds, Payson Campany, Inc.

MANSON LABORATORIES .................. 517
Moore & Company, Inc.

MARCONI INSTRUMENTS .................. 551

Williams Advertising Service Corp.

McLEAN ENGINEERING LABORATORIES... 490
Paul M. Healy

MEASUREMENTS ... ............0 oo, 539
Ray Eilis Advertising, Inc.

MELPAR, INC. .. ...............c0 oo 45]
Larrabee Associates Advertising

MERCK & CO.,, INC. ....................... 171
Charles W, Hoyt Compony, Inc.

M-H STANDARD CORPORATION .......... 514
Industrial Advertising Campany

MICROTRAN CO. ......iviiiiiiiiiiiiiin, 550
Richard & Gunther, Inc

MIDLAND MANUFACTURING COMPANY ..
Potts, Woadbury, Inc.

MINNEAPOLIS- HONEYWELL REGULATOR

CO. TRANSISTOR DIV, ................. 1B

Foote, Cone & Belding

MINNESOTA MINING & MFG. CO. ....... 519
Batten, Barton, Durstine & Osborn, Inc.

MINNESOTA MINING & MFG. CO. ...... 62
MacManus, John & Adams, Inc.

MITCHELL-RAD MFG. CORP. .............. 124
Harold Marshall Adv. Co., Inc.

MOTOROLA INC., ... ........ccociiiiii. 464
Kolb & Abraham, Inc.

MOTOROLA, INC. ...............coiiiinn. 164
Advertising Associates

MUELLER ENGINEERING CO., HEINZ ... .. 486
Mandabach & Simms, Inc,

MUIRHEAD CO., LTD. ...................... 58

NATIONAL CO.,, INC. ..................... 438
Burton Browne Advertising

NON-LINEAR SYSTEMS, INC. .............. 29
Barnes Chase Co.

NORTH HILLS ELECTRIC CO., INC. ....... 556
Dickerman Advertising, Inc.
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OHIO CHEMICAL & SURGICAL EQUIP-
MENT_CO

Arthur ToweII, Inc.

OSTER MANUFACTURING CO., JOHN .... I3}
Burton Browne Advertising

PACKARD BELL ELECTRONICS ............ 525
Robinson, Jensen, Fenwick & Haynes, Inc.
PANORAMIC RADIO PRODUCTS, INC...... 562
Harold Marshall Advertising Co., Inc.

PENTA LABORATORIES, INC................ in*
Allen, Dorsey & Hatfield, Inc.

PERFECTION MICA ... .................... 551
Burton Browne Advertising

PERMAG CORPORATION .................. 581
Joseph P. Schneider, Inc.

PHILCO CORP. TECHREP DIV. ............ 455

Davis & Bro., B. K. Advertising Service
PHILCO CORP LANSDALE TUBE
DIVISION .. .. ..o 144, 163
Moxwell Assocrofes Inc.
PIONEER CENTRAL DIVISION, BENDIX
AVIATION CORP. ..............ccoc..e.
MacManus, John & Adams, Inc.
POLARAD ELECTRONICS....... Insert fol.
Howard A. Harkavy, Inc.
POLYTECHNIC RESEARCH & DEVELOP-
MENT CO., INC.
Smith, Winters Mabuchi, Inc.
POTTER & BRUMFIELD, INC.
Fletcher D. Richards, Inc.
POTTER INSTRUMENT COMPANY, INC.
McClellan Advertising, [nc.
PRICE ELECTRIC CORPORATION .......... 257
. W. Buddemeier Company

p. 76

AAAAAAAAAAAAAAA 252
... 527

PYRAMID ELECTRIC CO. ................... 66
Burton Browne Advertising
RADIO CORES, INC. ....................... 543

Sander Rodkin Advertising Agency, Ltd.
RAD(I:O CORJ?RATION OF AMERICA,

AAAAAAAAAAAAAA Inside Front Cover
Al Pau!l Lefton Co.

RADIO MATERIALS
COMPPNY
Turner Advertising Agency

RAYTHEON COMPANY ............. 133, 443
Donahue & Coe, Inc,

RAYTHEON COMPANY .. .......... 146, 192, 506
Walter B. Snow and Staff, Inc.

RELAY SALES, INC. .............coiiann 254
Mandabach and Simms, Inc.

RELIANCE MICA .. ... ... 548
Richard & Gunther, Inc. N

REPUBLIC AVIATION AAAAAAAAAAAAAAAAAAAAAAA 454

Deutsch & Shea,

RHEEM MFG. CO., DEFENSE & TECHNICAL
PRODUCTS DIV, 47

Getz and Sandborg, Inc,

RHEEM SEMICONDUCTOR CORPORATION 221
L. C. Cole Company,

RHODE ISLAND DEVELOPMENT COUNCIL 466
Bo Bernstein & Co., Inc.

ROHN MANUACTURING CO.

............. 554
Jackson, Haerr, Peterson & Hall, Inc.
ROYAL METAL 'MANUFACTURING
COMPANY ... 265
William Hart Adler, Inc.
SANGAMO ELECTRIC CO ................. 513
Arthur R, Mogge,
SARKES TARZIAN RECTIFIER DIV. ... ..... 231

Argyle Wompler Advertising
SCHMELING ELECTRONICS ... ............. 540
George Homer Martin Associates
SCIENTIFIC ATLANTA, INC.
McRae & Bealer, Inc.
SCINTILLA DIV, BENDIX AVIATION CORP. 90
MacManus, Jahn & Adams, Inc.

SEGAL EDWARD  ....oovvireeoniiinans 265
Walter J. Zimmerman Associates, Inc.
SENSITIFVE RESEARCH INSTRUMENT CORP. 533
Phil Foxx

SERYO CORPORATION OF AMERICA ..... 130
Smith, Winters Mabuchi, Inc.

SHIELDING, INC. .....0.................... 47
Conti Adverfnsmg Agency, Inc.
SHOE FORM CO., |NC ................... 0l16*

Spitz Advertising Agen
SIERRA ELECTRONIC CORPORATION 012*, 013*
L. C. Cole Company, Inc.
SILICON TRANSISTOR CORP.
A. D, Adams Advertising
SLIP RING CO. OF AMERICA ............. 526
Jack Packard
SONOTONE CORPORATION
Doherty, Clifford, Steers & Shenfield, Inc.

SPRAGUE ELECTRIC COMPANY .. ......... 174
The Harry P. Bridge Company

STACKPOLE CARBON CO. ................. 493
The Harry P. Bridge Company

STAINLESS, INC. .. ... ... . ... ... ..., 04*

Marvin L. Gaskill

STANDARD ELECTRONICS DIV. RADIO
ENGINEERING LABORATORIES, INC... 07
Ted Gravenson, Inc.

STANPAT CO.
Richard & Gunther,

STATHAM INSTRUMENTS, INC. ........... 482
Getz and Sandborg, Inc.
STEVENS MFG., INC., GEO. ............... 265

Burton Browne Advertising
STROMBERG- CARLSON DIV. OF GENERAL
DYNAMICS CO 552

The  RaMICS. C Inc AAAAAAAAAAAAAAAAAAAAA
SUPERIOR STEATITE & CERAMIC CORP..... 540
Harold Marshall Adv. Company, Inc.

SYLVANIA DIVISION OF GENERAL TELE-
EI-(I)ONE AND ELECTRONICS

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 116, 172, 173
J. Walter Thompson Company
SYNTRONIC INDUSTRIES ................... 554
Burton Browne Advertising
SYSTEM DEVELOPMENT CORPORA-
T T I R e Ao B AcBEANARAAASAAOB0RAG 456, 457

Stromberger, LaVene, McKenzie, Adv.

TAMAR ELECTRONICS, INC. ............... 465
The Art Studio

TECHNICAL APPARATUS BUILDERS ........ 530
Charles H. Rogers Assoc.

TECHNICAL APPLIANCE CORP. (TACO}.. 556
Lescarboura Advertising, Inc.

TECHNICAL INFORMATION CORP. ....... 526
Smith, Winters Mabuchi, Inc.

TELECHROME MFG. CORP. ............... 17
The Powerad Company, Adv.

TELREX LABORATORIES, INC. ............. 465
George Homer Martin Associates

113 e 0 13 N A A BA 0866060 00006 68808686a858a8 98
Sanger-Funnell, Inc.

TEXAS INSTRUMENTS

INCORPORATED ............ 53, 166, 167

Don L. Baxter, Inc.

THOMAS & BETTS CO., THE 94
G. M. Basford Company

TIMES WIRE & CABLE COA AAAAAAAAAAAAAAAA 83
Lescarboura Adv., In

TINNERMAN PRODUCTS INC ............ 267
Meldrum & Fewsmith,

TOWER CONSTRUCTION COMPANY ...... 36
Amundson-Bolstein, Inc

TRANSITRON ELECTRONIC CORP. ..... 152, 153
The Bresnick Company, Inc.

TUNG SOL ELECTRIC INC. ............ 161, 529
E. M. Freystadt Associates, Inc.

UNGAR ELECTRIC TOOLS INC. .......... 262
Len Woolf Compa

UNITED AIRCRAFT PRODUCTS INC. ...... 452
Weber, Geiger & Kalat, Inc.

UNITED 'STATES GASKET CO. .............. 123
Hutchins Advertising Company

UNITED TRANSFORMER CORP. ............ 46
Shappe-Wilkes, Inc.

UNITED VAN LINES, INC. ................. 54i
Kelly, Zahrndt & KeII Inc,

u. s. SEMICONDUCTOR PRODUCTS, INC. 217
Gordon H Dibble Company

VARIAN INSTRUMENT .. ..................... 553
Boland Associates

VARO MFG. CO., INC. .................... 42

VECTOR ELECTRONIC CO. . ... ... .. ... 538

Dorsey and Associates Adv.

VICTOREEN INSTRUMENT COMPANY, THE 74
Palm & Patterson, Inc.

VITRAMON, INC.

Ted Sammers, Inc.

WALKER CO., GEORGE .................... 547
George Homer Martin Associates
WESTINGHOUSE ELECTRIC CORP.

BALTIMORE ... ... ... 436
H. W. Buddemeier Company

WESTON INSTRUMENT CORP DIV.
DAYSTROM, INC. .................coe. 448

G. M. Basford Company
WHEELOCK SIGNALS, INC,
Conti Advertising Agency, In
WILBUR B. DRIVER CO. ....................
George Homer Martin Associates
WILLIAMS, C. K. ... 552
William A. Hatch, Inc.
WIND TURBINE COMPANY .. .............. 0i5*
The Harry P. Bridge Company

* In Operations Edition only.

MANUFACTURERS' LISTINGS

In the free "Alphabetical Listing of Manufacturers"
dustries Directory published in this issue,
of their engineering, executive and sales personnel,
appearing
Department starts on Page 403.

regional offices, branches, etc.<all
manufacturer’'s name.

Arnold Engineering Co., The

Centralab Division of Globe-Union

Genera! Electric Co., Laminated Products Div.
Gertsch Products, Inc.

Instrument Development Laboratories

in the Electronic In-
many manufacturers use listings
and Representatives,
immedla'{ely under the

Jerrold Electronics Corp.

Motorola, Inc.

Nems-Clarke Div. of Vitro Carp.

Radio Corp. of America, Semiconductor Div.
Radio Carp. of America, Electron Tube Div.

For products advertised by these companies, see Inquiry Card 5



A MAJOR BREAK-THROUGH

THREE POWERFUL NEW TOOLS YOU CAN USE-NOW-TO:

. Define your market
. Determine sales potentials
Measure sales performance “ELECTRONIC INDUSTRIES
. Pinpoint your prospects \
Plot sales territories

Find new product markets Mﬂfketiﬂy G”ide ”

. Perform market research

w 0 Q@ 0 T 0

Develop sources of supply

I. A new "El Marketing Guide" book which supplies a state-by-state, county-by-county, product-by-product
breakdown of electronic manufacturers product data. (Book in excess of 376 pages.)

2. Up-to-the-minute product data from over 4,600 companies in the electronic industries available in 35,000
IBM punched cards.

The old era of dependence on government census classifications and data not suited to our industry has come

to an end. ELECTRONIC INDUSTRIES' development of these three marketing tools opens up a new era for elec-
tronic market research.

These new market research tools will enable you to spotlight the potential users of your products with a pre-
cision never before possible in the electronic industries and assist you in the marketing of your products.

Electronic products in this “El Marketing Guide™ and in the deck of IBM cards are classified under 101 major
product numbers. They are further subdivided into an average of 29 sub product classifications under each major
classification by the IBM punched cards (approximately 2,900 products).

Electronic manufacturers may acquire the "El Marketing Guide" through a lease agreement with ELECTRONIC
INDUSTRIES. A "deck" of the 35,000 IBM cards may be purchased for use on your own IBM facilities or on your
local IBM Service Bureau Corp. facilities. (83 Bureaus in U. S.)

For full explanation of the content and uses of the "El Marketing Guide" book and “EI" census data in punched
form, contact any of the ELECTRONIC INDUSTRIES' Regional Managers listed.

3—PLUS ANOTHER "EI" EXCLUSIVE

Profile of Today's Electronic Engineer—What is the age of the "average' engineer? What is his income? How
much money would he like to make in the future? What would prompt him to change companies? What is the
worth of his liquid assets? How many children? The answers to these and many other questions about the personal

and career side of the engineer can be gotten from a deck of 2000 IBM cards.

El E‘ I Ro N Ic Chilton Company Executive Offices:

56th & Chestnut Sts., Phila. 39, Po.

INDUSTRIES
]

ELECTRONIC INDUSTRIES -+ Jume 1959



IN ELECTRONIC MARKETING!

Space for your Confidential use

Metropolitan Area Code

State Code

Type of Plant
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Electronic Engineers Company Name

Employment Code

Products ajor Product Group

Space for your Confidential use

i.e. Reliability Factor
Sales Performance
Competitive Analysis, etc.

PHILADELPHIA NEW YORK NEW ENGLAND CHICAGO CLEVELAND
JOSEPH DRUCKER GERALD B. PELISS!ER MENARD DOSWELL, 111 GEORGE H. FELT SHELBY A. McMILLION
56th & Chestnut Sts. (Metropolitan, N. Y.) 100 East 42nd St. 360 N. Michigan Ave. 930 Keith Bldg.
Phone: SH 8-2000 100 East 42nd St. New York, N. Y. Phone: Randolph 6-2166 Phone: SUperior 1-2860
Phone: OXford 7-3400 Phone: OXford 7-3400
LOS ANGELES SAN FRANCISCO ATLANTA 3, GA. DALLAS, TEXAS LONDON, Wi-4
B. WESLEY OLSON DON MAY JOHN W. SANGSTON HAROLD E. MOTT A. R. RACE
911 William-Oliver Bldg. Meadows Bldg. D. A, Goodall Ltd.
Old Burlington St.

Expressway at Milton

Phone: Jackson 3-6791
Phone: EMerson 8-4751 Phone: GErard 6517/8/9

1355 Market St.

198 S. Alvarado St.
Phone: UNderhill 1-9737

Phone: DUnkirk 7-4337
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These are the

Other CHILTON Publications

Valuable sources of technical information and marketing data

AIRCRAFT AND MISSILES MANUFACTURING

AIRCRAFT AND MISSILES MANUFACTURING is the design and
progluction guide for America’s fastest growing industry.
ertten expressly for design and production engineers, it pro-
\'ules. analyses of bhasic problems and reports authoritative
solutions. Ieaturing design producibility and the latest
brocesses, developments, and techniques in airframes, power-
plants, components, and materials, it has become a prominent
part of the integrated manufacturing team of the aircraft
and missile industry.

AUTOMOTIVE INDUSTRIES

AUTOMOTIVE INDUSTRIES is the industrial and technical news
magazine of the automotive, aviation and supplier industries.
Edited for quick and easy reading, it gives readers factual
and useful information on latest developments in research,
design and production, in the United States and in foreign
countries. KEditorial coverage embraces all types of auto-
motive vehicles, aircraft, construction equipment and self-
propelled farm machinery. It also reports on the newest
engines, transmissions, suspension systems and components,
and accessories.

BOOT AND SHOE RECORDER

BooT AND SHOE RECORDER is the Shoeman's magazine, edited
for him at all levels of his industry. It is his accredited
interpreter of news, his respected merchandising counsel, his
trusted economic advisor. The oldest shoe publication in
America, for 76 years the RECORDER has lived shoes and shoe
selling and has been a motivating force in the progress of
the industry.

BUTANE-PROPANE NEWS

BUTANE-PROPANE NEws has been headquarters for L. P. gas
information since 1931, It is a management guide for the
marketer of liquefled petroleum gases, covering every phase
of his operations from plant design, layout, and operations
to the delivery of gas, the merchandising of appliances and
equipment, and the development of new markets.

COMMERCIAL CAR JOURNAL

CoMMERCIAL CAR JOURNAL is the business magazine for truck
and bus fleet operators. It is welcomed at key management
levels in local, long-haul and construction fieets. For nearly
50 years it has been suggesting new ways of doing old jobs
more profitably. Primary editorial objectives include service,
maintenance, safety, operations, new product descriptions and
news interpretations,

DEPARTMENT STORE ECONOMIST

DEPARTMENT STORE ECONOMIST is the authority for store
executives and buyers in the department store market. It is
a guide to buyers, merchandise managers and top executives
in the selection, promotion and selling of merchandise, and
profitable store management and operation.

DISTRIBUTION AGE

DISTRIBUTION AGE concerns itself with the physical distribu-
tion of goods. It supplies shippers and carriers with opera-
tional information on public warehousing, freight transporta-
tion—air, rail, highway and water. Because this is the most
complex, most taxed, and mwost regulated of all industries,
it also reports significant transportation news, and interprets
its effect on shippers and carriers. Transportation of com-
modities embraces damage-free packaging, warehousing, and
loading and unloading vehicles and vessels. How-to-do-it
articles emphasize efficiency in material handing and low
cost distribution,

GAS

GAs magazine delineates operations, developments and prob-
lems of the fuel gas industry, which is basically the natural
gas industry, in North America. It covers the industry from
wellheads or gas-making plants, through transmission and
distribution, to final utilization. It serves producing, pipeline,
city utility and integrated gas companies.

HARDWARE AGE

HARDWARE AGE is an intimate associate of the retall.and
wholesale hardware trade—a relationship that has existed
for more than a century. It is a leading force in the develop-
ment of more profitable merchandising and management
methods. Its role of friend, critic and counselor makes its
pages familiar and welcome in retail stores and wholesale
houses across the nation.

HARDWARE WORLD

HARDWARE WORLD’S feature articles refiect and promote the
development of the retail hardware business in the 13 West-
ern States., This 53-year-old publication is looked upon as
a home-town paper by the retail hardware people and the
wholesaler's executives, buyers and salesmen. It also covers
news, literature, and new products selected with the interests
of Western hardware retailers in mind.

THE IRON AGE

THE IRON AGE is a weekly magazine for busy men in metal-
working—administrative, engineering, production and pur-
chasing executives. Its editorial staff, guided by modern re-
search, writes clearly and concisely to save its readers time.
Dynamic layout encourages quick scanning and easy read-
ing. It reports news, technical and market developments in
original interpretative articles that inform and guide the
reader in terms of their meaning to him, his business and his
industry.

JEWELERS' CIRCULAR-KEYSTONE

JEWELERS’ CIRCULAR-KEYSTONE shows both traditional and
“installment-type’” members of the jewelry industry how to
expand sales of diamonds, jewelry, watches, clocks, silver-
ware, giftwares, china, glass, electrical appliances, radios,
cameras, luggage and other lines. Also reports news and
market data of interest to retailers, importers, manufacturers
and wholesalers of these commodities,

MOTOR AGE

MoTor AGE Is a workbench tool for professional men who
sell, service and repair automobiles and light trucks. It
teaches its readers to be better workmen, and more enter-
prising business men. It provides information that is accurate
and authoritative—timely, useful and profitable. MoTOrR AGE
has served the automotive industry and recorded its progress
since 1899.

THE OPTICAL JOURNAL AND REVIEW OF
OPTOMETRY

THE OPTICAL JOURNAL AND REVIEW OF OPTOMETRY covers the
field of ophthalmic optics—the refracting of the eye, and the
dispensing and servicing of the prescription. This includes
visual training to correct muscle imbalances, the fitting of
contact lenses and subnormal vision devices, and all non-
medical and non-surgical aspects of eye care. The JOURNAL-
REviEw helped to bring optometry into being and serves its
professional interests. It also serves as a medium of com-
munication between optical manufacturers, distributors, pre-
scription laboratories and professional and retail elements.

PRODUCT DESIGN & DEVELOPMENT

PRODUCT DESIGN & DEVELOPMENT is the design engineer’s
technical information center in print. Its factual, easy-to-
read reports on what's new in materials and component
parts enable him to do a better job designing his company’s
products. Also, significant news on research and design equip-
ment, processes, and application ideas keep the designer
thoroughly informed.

THE SPECTATOR

THE SPECTATOR guides “the permanent insurance man,” the
executive or agent who makes insurance his full time work.
For the last 91 years, it has analyzed significant trends in all
segments of insurance—fire, life, casualty, accident and health
—from both the news and statistical standpoint.

Chilton Company, Chestnut & 56th Sts., Philadelphio 39, Pa.
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Specify "ARNOLD”

for your PERMANENT MAGNET requirements

o
n‘“’

"‘ “Ow® 33,4,

“"ﬂ&@ \Q\‘

Typlca group of Arnold permanent magnets, both cast and sintered types

Typical group of permanent magnet assemblies, aluminum jacketed.

ALNICO MAGNETS

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 V can usually be depended upon to deliver the
greatest energy product to the magnetic circuit per unit
weight of magnet material. It is therefore generally the
first choice for a magnetic material except where special
physical considerations are paramount.

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 also be supplied for mass
spectrometer 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. For more information,
write for Bulletin GC-106C.

C SPECIAL PERMANENT MAGNET MATERIALS D!

_/

ARNOX Il

Armox III is a molded-type magnet having high coer-
cive force and moderately low residual induction and
energy product. Principal uses are for magnetic require-
ments which are not stringent, and for a relatively short
magnet of reasonable cross section. Accurate dimensions
and close tolerances can be economically obtained. These
magnets can be premagnetized before assembly, and have
very high resistance to demagnetization. Slightly better
magnetic properties are obtained in the pressing direction
than in other directions.

ARNOX V

Arnox V is a ceramic permanent magnet material com-
posed of highly oriented barium ferrite. It has many times
the energy product of Arnox III and is comparable in
many applications to Alnico V. Because of its high coer-
cive force, its use is recommended in applications where a
short magnetic length is desirable or where extremely high
demagnetizing forces may be encountered. In many appli-
cations, it may be magnetized prior to assembly.

VICALLOY
Vicalloy is a carbon-free permanent magnet alloy con-

taining about 10% vanadium, 50% cobalt and the bal-
ance 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 available on special
order in bar, strip and thin tape for recording purposes.
For more information, write for ‘“The Magneteer,” Vol.
2, No. 1

CUNIFE

Cunife is a permanent magnet alloy of copper, nickel
and iron which is malleable, ductile and machinable,
after final heat treatment. The magnetic properties of
Cunife are developed by cold working and are directional,
with the best magnetic properties found only in the
smaller sizes of rods or wires.

WSW 7806

#ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL.
BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL CITIES
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specity ARNOLD”

for your MAGNETIC CORE requirements

Top to bottom: Tape wound cores, Silectron C, E and O cores, and bobbin cores.

SILECTRON C-CORES, E-CORES and TOROIDS Arnold C
and E cores are made from 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 applications, they may also
be supplied for special applications such as saturable reactors,
instrument transformers and pulse transformers.

Over 1,000 stock cores are listed in the Arnold Silectron
catalog. A wide selection of preferred sizes are carried in stock
for immediate shipment. For complete data on C and E cores
and Silectron toroids, write for Bulletin SC-107A.

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, Super-
mendur. All except Supermendur cores are available in stand-
ard tape thicknesses of 4, 1, 2, 4 or 12-mils.

Toroidal cores are made in 30 standard sizes with protective
nylon or aluminum cases. Special sizes of toroidal cores are
produced to individual requirements. Write for Bulletin TC-
101A. (TC-113A for Supermendur Cores.)

BOBBIN CORES Arnold bobbin cores are available in a wide
range of sizes, tape thicknesses, widths and number of wraps
to suit the ultimate use of the core in electronic computer
assemblies. Magnetic materials usually employed are Delta-
max and Square Permalloy in standard thicknesses of 1, 14,
34 and % mil. Bobbins are supplied in ceramic or stainless

SPECIAL MATERIALS

Top to bottom : Mo-Permalloy powder cores, iron powder cores, and Sendust cores.

MO-PERMALLOY POWDER CORES Available in a wide range
of gizes, from .260"" OD to 5.218" OD. They are given various
types of enamel and varnish finishes, some of which permit
winding with heavy Formex insulated wire without supple-
mentary insulation over the care.

These powder cores are supplied in four standard perme-
abilities: 125, 60, 26 and 14 Mu. They provide constant per-
meability over a wide range of flux density, and in many
cases may be furnished stabilized to provide essentially con-
stant permeability over a specific temperature range. Large
warehouse stocks of preferred sizes are carried for immediate
shipment. Write for Bulletin PC-104B.

IRON POWDER CORES A wide selection of cores is available,
from simple cylinders to special cores of complicated design.
The line includes all standard types of threaded cores, cup,
sleeve, slug and cylindrical insert cores: for use in antenna
and RF coils, oscillator coils, IF coils, perm tuning, FM coils,
television coils, noise filter coils, induction heating and bom-
barder coils, and other low frequency applications. Preferred
sizes are carried in warehouse stock for quick shipment. A
standard series of iron powder toroids is also manufactured,
conforming to the standard sizes proposed by the Metal
Powder Industries. Write for Bulletin PC-109.

SENDUST POWDER CORES Available in a wide selection of
sizes, ranging from .800"" OD. to 3.346’”” OD, and in perme-
abilities of 10, 13, 25, 30, 50 and 80, although not all sizes are
available in all permeabilities. They possess magnetic prop-
erties generally superior to iron powder cores, but inferior to
Mo-Permalloy powder cores in the audio and carrier frequency
range. Write for Bulletin SDC-110.

steel. Write for Bulletin TC-108A.

2V PERMENDUR . . . a ferromagnetic alloy of cobalt, vanadium
and iron that possesses high flux density saturation properties.
Its magnetostrictive properties are useful in many transducer
applications. Write for Bulletin EM-23.

VIBRALLOY . . . a ferromagnetic alloy of nickel, molybdenum
and iron whose temperature coefficient of elastic modulus is
controllable over a wide range. It has high ferromagnetic per-
meability, and a rather high coefficient of magnetostriction.
Used in applications where a zero or controlled thermo-elastic
coefficient is desired.

BARIUM TITANATE . . . A piezoelectric ceramic widely used in ac-

celerometers, phono pickups, microphones, ultrasonic grinding
and cleaning devices and underwater signaling devices. For
more information, write for Bulletin CM-116.
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SERIES C-078. .” min-

iature, height ondy 7.7, weight

completely o« ~ed, Cored laps in 320
terming ‘ cesend, Board

Series C-050 Potentiometers
meet all requirements of
MIL-R-12934B with the addi-
tion of 1000 hours load life
(certified test dataavailable).

BIG-POT

SERIES C-050
ACTUAL SIZE

CISION

IN MICRO-MINIATURE SIZE

Here is the tiniest member of DeJUR'’s extensive line
of precision potentiometers. The new Sevies C-050...
combines micro-miniatuvization with high precision
and accuracy.

Just ¢hecl: these features:—Exclusive one-piece metal
caze and bearing design eliminates need for special
field installation precautions.s Exclusive watertight
nolded covers with integrally cored, solid terminals
which cannot loosen or transmit solder or resin. -«

Multiple finger brush. « Molded nylon side insulation.

« Direct connection from winding ends to terminals. «

manufacturers of precision

nsure w

SERIES C-200. 2¢ _  in-
dependently  phasable ... mul-
Muitipde finper brush. tiple sections suitable for
or multiple gangs, .. anging ., .oup to 10 adjustable
Ball-hearing or
slecve hearing.,

il . m

<«€——— Circle 43 on Inquiry Card

lotation: electrical,320° ; mechanical, 325° or continu-

ous 360°. + Threaded bushing, servo or ball-bearing
mounting. + O-ring sealed shaft and epoxy sealed
cover (optional)

And while you're checking, look into some of the other
single-turn precision potentiometers which include
many different sizes and types. Chances are you'll find
exactly the unit you need to solve that sticky design
problem. If we don’t show it in our catalog, we’ll make
it for you. Write today for DeJUR’s new complete
technical catalog on your company letterhead.

OBV PPV T, DA

ELECTRONIC COMPONENTS

ELECTRONIC SALES DIVISION
DeJUR-AMSC) CORPORATION
43-01 NORTHERN BLVD.
LONG ISLAND CITY 1, N. Y.

potentiometers for over 30 years

You're
always

“ | “ H

SERIES C-300 SINE.
COSINE. 3” Independent
hrish contacts praduce accu-
rule sine-cosine mitputs,  Also
wvadlable in maltiple  ganged
units and 17,7 and 2% di-
imeters,

Circle 44 on Inquiry Card

SERIES HP. 27, 3# 5~
dianmeters, IHigh resolution. ..
long  funclion angles. .. i Ang-
ing multiples. .. welded taps
Completely  enclosed,  Piloted
serva or tapped Y-hole
monnting,

1"



Coming Events for 1959 and 1960

A listing of meetings, conferences, shows, etc., occurring during the bal-
ance of 1959 and 1960 that are of special interest to electronic engineers.

June 1-3: National Symposium, IRE
(PGMTT), Div. of Engineering &
Applied Physics; Harvard Univer-
sity, Cambridge, Mass.

June 3-5: Annual Convention & Exhi-
bition, Armed Forces Communica-
tions & Electronics Assoc.; Shera-
ton Park Hotel, Washington, D. C.

June 4-5: 3rd National Convention on
Production Techniques, IRE; Vila
Hotel, San Mateo, Calif.

June 4-5: Film, Sheeting & Coated
Fabrics Conf., SPI; Concord Hotel,
Kiamesha Lake, N. Y.

June 15-20: Symposium on Electro-
Magnetic Theory, Commission VI
of the International Scientific Radio
Union; also NSF, IRE; University
of Toronto, Toronto, Canada.

~ June 16-18: International Symposium
on Circuit and Information Theory,
URSI, IRE; University of Califor-
nia, Los Angeles, Calif.

June 17-20: Annual Meeting, National
Society of Professional Engineers;
Commodore Hotel, New York, N. Y.

June 18-20: Applied Mechanics Con-
ference, ASME; Virginia Poly. In-
stitute, Blacksburg, Va. (Tent.)

June 18-20: Meeting, American Phy-
sical Society; Milwaukee, Wisc.

June 20-22: ARRL National Conven-
tiom, American Radio Relay League;
Gaiveston, Tex.

June 21-26: Summer & Pacific Meet-
ing, AIEE; Olympic Hotel, Seattle,
Wash.

June 21-26: Annual Meeting, Amer-
ican Society for Testing Materials;
Chalfonte-Haddon Hall, Atlantic
City, N. J.

June 22-25: Music Industry Trade
Show & Convention, National Assoc.
of Music Merchants; Hotel New
Yorker, The N. Y. Trade Show
Bidg., New York, N. Y.
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June 24-26: 2nd Nuclear Instrumen-
tation Symposium, ISA; Idaho
Falls, Idaho.

June 29-30-July 1: 3rd National Con-
vention on Military Electronics,
IRE (PGMIL); Sheraton Park
Hotel, Washington, D. C.

June (No date): Molecular Beam Re-
search Symposium, AFOSR/Physics
Div., AEC, ONR, Columbia Univer-
sity; University of Heidelburg,
Germany.

June (Last week): International Con-
ference on Medical Electronics, IRE
participifating; Paris, France.

July 1-16: Annual Meeting, Interna-
tional Electrotechnical Commission;
Stockholm, Sweden.

July 25 (Opening date): American
National Exhibition, Sokolniki
Park, Moscow, U.S.S.R.

June 8-9: Industry Missile and Space
Conf., Aero Club of Michigan;
Sheraton-Cadillac Hotel, Detroit,
Mich.

June 8-11: Meeting, American Rocket
Society; San Diego, Calif.

June 9-11: 8th Annual Convention,
National Community TV Assoc.;
Mayflower Hotel, Washington, D. C.

June 9-12: Material Handling Insti-
tute’s Exposition of 1959, Material
Handling Institute, Inc.; Public Au-
ditorium, Cleveland, Ohio.

June 9-21: Triennial Meeting, Inter-
national Organization for Stand-
ardization, U. S. Member-American
Standards Assoc.; Harrogate, Eng-
land.

June 10-12: 2nd, International Sym-
posium on Gas Chromatography,
ISA; East Lansing, Mich.

June 12-21: 23rd French Air Show,
Le Bourget; Paris, France.

ELECTRONIC INDUSTRIES -

June 13-23: 1st International Confer-
ence on Information Processing,
UNESCO, AIEE, ACM, IRE;
UNESCO Palace, Paris, France.

June 14-18: Semi-Annual Meeting,
ASME; Chase-Park Plaza, St.
Louis, Mo.

June 13-18: Summer Meeting, Insti-
tute of the Aeronautical Sciences;
Ambassador Hotel, Los Angeles,
Calif.

June 15-19: Fifth International Con-
ference on Electredeposition and
Metal Finishing, AES, Inc.; Artil-
lery Armory, Oak Park, Detroit,
Mich.

July 25-28: Trade Show, National
Audio-Visual Assoc., Inc.; Morrison
Hotel, Chicago, Il

Aug. 3-6: 25th Annual Convention,
Associated Police Communications
Officers, Inc.; Shirley Savoy Hotel,
Denver, Colo.

Aug. 9-12: Heat Transfer Conference,
ASME; University of Connecticut,
Starrs, Conn.

Aug. 10-17: Meeting, International
Assoc. of Electrical Leagues, El
Cortez Hotel, San Diego, Calif.

Aug. 17: 1st National Ultrasonics
Symposium, IRE (PGUE); Stan-
ford University Stanford, Calif.

Aug. 8-21: WESCON, West Coast
Electronic Manufacturers Assoc.,
also 7th Region IRE; Cow Palace,
San Francisco, Calif.

Aug. 20-24: Annual Convention, Nat’l
Alliance of TV & Electronic Ser-
vice Assoc.; Congress Hotel, Chi-
cago, Il

Aug. 24-26: Meeting, American Rocket
Society; Evanston, Il

Aug. 27-29: Meeting, American Physi-
cal Society, AIP; Hawaii.
(Continued on page 17)
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Contamination Control: State of the art

Happily for you, Hughes frowns on poor house-
keeping. In fact, our plants are famed for clean-
liness...and all the other controls that insure
highest product quality.

Our products prove it. Whatever you specify,
you’re assured of unexcelled reliability...even
when operating conditions get rough.

Hughes products are backed by the brainpower
of over 5,000 engineers and scientists and the
manufacturing know-how which has produced
billions of dollars in reliable electronics equipment.

Check the following three pages for specific ex-
amples of reliable Hughes components...silicon
transistors, MEMO-SCOPE® recorders, and TONO-
TRON® storage tubes.

In addition to these, other Hughes Products de-
vices which offer you this “built-in’’ reliability in-
clude: special purpose oscilloscopes... MEMOTRON®,
TYPOTRON ® and TONOTRON* storage tubes...micro-
wave tubes...vacuum tubes...thermal relays...a
wide variety of semiconductors: diodes, transis-
tors and rectifiers...and an industrial system
which operates a complete and integrated line of
machine tools.

*Trademark of H.A.C.

For additional information about Hughes
components or systems please write: Hughes
Products, Marketing Dept., International Air-
port Station, Los Angeles 45, California.

ELECTRONIC INDUSTRIES -

Creating a new world with ELECTROI;VI CcS

June 1959

| HUGHES PRODUCTS

@ 1959, HUGHES AIRCRAFT COMPANY

Circle 45 on Inquiry Card
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Trace Retention with MEMO-SCOPE recorder. Application No. 2

L

™

which trace
has the
transient?
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Data reduction systems have long been plagued by false
signals from intermittents and transients —particularly those
using digital bits and words. With the MEM0-SCOPE® recorder
you can locate this false information with comparative ease.
For example, the above display shows 8 traces—one showing
a non-recurrent transient pulse. The MEMO -SCOPE recorder
freezes this transient information on the face of the tube until
intentionally erased. Therefore, transients can be retained
for study, regardless of the fact that they are intermittent in
nature and last only a few microseconds. For more information
concerning this application, write for Data Sheet MSAD-A2.

Many unique problems have been solved with the MEMO-SCOPE
recorder through trace retention. Refer your problems to us
by writing: Hughes MEMO-SCOPE recorder, Hughes Products,
International Airport Station, Los Angeles 45, California.

A new MEMO-SCOPE recorder accessory. . . the Multitracer
...makes it possible for you to automatically program up to 20
different traces on the tube face.

In addition to data reduction trouble shooting, the MEMoO-
SCOPE recorder makes it possible for you te save time and
money in problems associated with:

« Ultrasonic flaw testing « Transducer testing

o Drift measurements * XY plotters

« Ballistics, explosives research +Medical diagnostis problems

» Switch,relay contact studies  « Physical testing

« Welding « plus many more
SPECIFICATIONS:

Sweep Speed for Storage: 10 microseconds per division to

10 seconds per division (0.33").

Frequency Response: DC to 250 KC down 3 db.

Sensitivity: 10 millivclts to 50 volts per division or with op-

tional high sensitivity preamplifier 1 millivolt to 50 volts

per division.

] ]
Creating a new world with ELECTROAI/ICS HUGHES PRODUCTS =|
. ]

]
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© 1959, HUGHES AIRCRAFT COMPANY
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HUGHES GERMANIUM DIODES
first of all for reliability.

Hughes gold bonded diodes exhibit fast recovery together with
high forward conductance, low reverse leakage and high peak

Typical performance levels: @ 25°C. unless otherwise stated

Forward Current Inverse Current Maximum lnverse

@ +1V @ Specified Vulties inverse voltage. They are fusion sealed in a subminiature one-
(mA min.) Voltage (Volts)

(uA max.) piece glass envelope. This assures you complete isolation from

200 100 @ —50V 100 _—
0 100 @ —50V 0 damage or contamination.

2 o Zlove
100 %E% :%E‘x: 125 Under varied and severe environmental and operating condi-
*Measured @ 75°C. tions, Hughes Gold Bonded diodes exhibit outstanding perform-
ance. You can be assured of reliable performance, since Hughes
For additional information write: Hughes Products, diodes exhibit the following characteristics: shock resistance. ..

Marketing Dept.—Semiconductors, International ) , . . . .
Airport Station, Los Angeles 45, California. vibration resistance ...thermal stability. .. electrical stability.

© 1959, HUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DEVICES - STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS + OSCILLOSCOPES - RELAYS + SWITCHES + INDUSTRIAL CONTROL SYSTEMS
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Providing a clear picture of turbulence cells in storms ahead,
Hughes ToNoTRON¥ tube gives your airborne weather radar
exceptional ability to find the “calm corridor.”

Hughes ToNoTRON tube gives you several features which make
it ideal for weather radar readout and greund mapping:

Full Gray Scale—Seven different shades of gray.

High Picture Brightness —In excess of 1500-foot lamberts with
full halftone range. Even in full sunlight no viewing hoed is
required —thereby providing maximum safety.

Controllable Persistenee —Gives you flexibility in analyzing
the complete weather problem.

Developed by the famed Hughes Research and Development
Laboratories, the TONOTRON tube is just ane of the nation’s
largest family of storage tubes!

For further information about the ToNnoTRON tube. please
write: Hughes Praducts. Electron Tube Sales. International
Airport Station, Los Angeles 54, California.

The new Bendix Airbome Weather Radar
uses the Hughes TONOTRON tube for a
high-fidelity picture reproduction. With
this system the pilot can keep an area
as great as 150 miles ahead and to the right and left, under con-
stant observation—day or night.

The Hughes TONOTRON tube
Applications: Airborne weather radar, “B” scan radar,
armament control radar. plan position indicator infor-
matien and slow-scan televisien.

Available models: Electrostatic deflection. 3-inch,
4-inch and 5-inch diameters. Magnetic deflection, 5-inch
and 21-inch diameters.

*TRADE-MARK OF H.A.C.

Creating a new world

SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS -« OSCILLOSCOPES « RELAYS « SWITCHES + INDUSTRIAL CONTROL SYSTEMS
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Coming Events for 1959 and 1960

(Continued from page 12)
Aug. 31-Sept. 2: Conference on Semi-
conductors, Metallurgical Society
of AIME, Statler Hotel, Boston,
Mass.

Sept. 1: 6th International Meeting,
Institute of Management Sciences,
Paris, France.

Sept. 5-6: New England Division Con-
vention, American Radio Relay
League; Hartford, Conn. (Tent.)

Sept. 10-11: Midwest Sections Conf.,
SPI; Sheraton Hotel, French Lick,
Ind.

Sept. 10-21: Radio, TV, and Records
Exhibition, Federation Nationale
Des Industries Electronigues; Ex-
hibition Park, Porte de Versailles,
Paris, France.

Sept. 13-16: 11th Electronic Industry
Conf., Electronic Representatives
Assoc.; Excelsior Springs, Mis-
souri.

Sept. 15: Conf. on Photosensitive Ma-
terials and Silk Screen Processes,
Western Assoc. of Circuit Manufac-
turers; Rodger Young Aud., Los
Angeles, Calif.

Sept. 16-18: Engineering Manage-
ment Conference, ASME; Statler-
Hilton Hotel, Los Angeles, Calif.

Sept. 17-18: Engineering Writing &
Speech Symposium, IRE (PGEWS);
Boston & Los Angeles.

Sept. 20-23: Petroleum Mech. Engrg.
Conference, ASME; Rice, Houston,
Tex.

Sept. 21-23: 8th Annual Meeting,
Standards Engineers Society, Som-
erset Hotel, Boston, Mass.

Sept. 21-25: 14th Annual Instrument-
Automation Conference & Exhibi-
tion, ISA; International Amphithe-
ater, Chicago, IlL

Sept. 22-24: Quarterly Conference,
Electronic Industries Assoc., Plaza
Hotel, New York City.

Sept. 22-24: 3rd Industrial Nuclear
Technology Conf., ARF, AEC; Mor-
rison Hotel, Chicago, Ill.

Sept. 23-25: 4th Annual. Special
Technical Conference on Non-linear
Magnetics & Magnetic Amplifiers,
AIEE, IRE; Shoreham Hotel, Wash-
ington, D. C.

Sept. 28-30: National Symposium
on Telemetering, IRE (PGTRC);
Civic Auditorium and Whitcomb
Hotel, San Francisco, Calif.

Sept. 30-Oct. 1: Industrial Electronics
Symposium, IRE, AIEE; Mellon
Institute, Pittsburgh, Pa.

ELECTRONIC INDUSTRIES -
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Oct. 1-2: 15th New England Section
Conf., SPI; Wentworth-by-the-Sea,
Portsmouth, N. H.

Oct. 5-7: 5th National Communica-
tions Symposium, IRE; Hotel Utica,
Utica, N. Y.

Oct. 5-9: 11th Annual Convention,
Audio Engineering Society; Hotel
New Yorker, New York, N. Y.

Oct. 5-9: 86th Semiannual Convention,
including Equipment Exhibit, So-
ciety of Motion Picture & Tele-
vision Engineers, Statler Hotel,
New York, N. Y.

Oct. 5-16: Tth Anglo-American Con-
ference, IAS, Royal Aeronautical
Society, Canadian Aeronautical In-
stitute, Institute of the Aeronauti-
cal Sciences; Hotel Astor, New
York, N. Y.

Oct. 6-7: Value Engineering Sympo-
sium, EIA; University of Pennsyl-
vania, Phila., Pa.

Oct. 6-9: 2nd International Sympo-
sium on High Temperature Tech-
nology, Stanford Research Insti-
tute; Asilomar Conference Grounds,
Calif.

Oct. 7-9: Canadian Convention, IRE;
Toronto, Canada.

Oct. 7-9: National Symposium on Vac.
Tech., American Vacuum Society;
Hotel Sheraton, Phila., Pa.

Oct. 8-10: Meeting, Optical Society
of America; Chateau Laurier, Ot-
tawa, Canada.

Oct. 11-15: 3rd Pacific Area National
Meeting, American Society for
Testing Materials; Sheraton-Palace
Hotel, San Francisco, Calif.

Oct. 11-16: Fall General Meeting,
AIEE; Morrison Hotel, Chicago, Ill.

Oct. 12-15: Annual Conference, Na-
tional Electronics Conference, IRE,
AIEE, EIA, SMPTE; Hotel Sher-
man, Chicago, Ill.

Oct. 13-16: Midyear Meeting of Lab
Apparatus & Optical Sections; Sci-
entific Apparatus Makers Assoc.;
The Cavalier, Virginia Beach, Va.

Oct. 15-17: Fall Meeting, National
Society of Professional Engineers,
Olympic Hotel, Seattle, Wash.

Oct. 17-25: International Fair of
Plastics Ind., Duesseldorf, Germany.

Oct. 18-22: Meeting, The Electro-
chemical Society, Inc.; Deshler-
Hilton Hotel, Columbus, Ohio.

Oct. 19-21: Fall Meeting, URSI, IRE;
Balboa Park, San Diego, Calif.

{

Oct. 19-22: 6th Annual Conference,
Int’l. Municipal Signal Assoc.;
Stardust Hotel, Las Vegas, Nev.

Oct. 20: Plating Techniques as Ap-
plied to Printed Circuitry, Western
Assoc. of Circuit Manufacturers;
Rodger Young Aud. Los Angeles,
Calif.

Oct. 20-22: Lubrication ASME Con-
ference, ASME; Sheraton-McAlpin,
New York, N. Y.

Oct. 20-22: 10th National Conference
on Standards, American Standards
Assoc.; Sheraton - Cadillac Hotel,
Detroit, Mich.

Oct. 22-24: Meeting, Acoustical So-
ciety of America, AIP; Cleveland,
Ohioe.

Oct. 25-29: Midyear Meeting of Indus-
trial Instrument Section, Scientific
Apparatus Makers Assoc.; Camel-
back Inn, Phoenix, Ariz.

Oct. 26-28: East Coast Aero. & Nav.
Electronic Conf., IRE (PGANE);
Baltimore, Md.

Oct. 26-30: 1959 National Conf., So-
ciety of Photographic Scientists &
Engineers; Edgewater Beach Ho-
tel, Chicago, IlL

Oct. 27-29: Midwestern Meeting on
New Frontiers in Aviation, Insti-
tute of the Aeronautical Sciences;
Broadview Hotel, Wichita, Kan.

Oct. 28-29: Computer Conference, Ar-
mour Research Foundation; Morri-
son Hotel, Chicago, Il

Oct. 28-30: Annual Industry Display,
Aijrcraft Electrical Society; Pan
Pacific Auditorium, Los Angeles,
Calif.

Oct. 29-31: 1959 Electron Devices
Meeting, IRE; Shoreham Hotel,
Washington, D. C.

October (No Date): Fuels - AIME
Conference, ASME; Cincinnati, O.

Oct. (No date); 6th Annual Meeting,
IRE-PGNS; Boston, Mass.

Oct. (No Date): Conf. on Radio Inter-
ference Reduction, IRE, ARF, Chi-
cago, IlL

Nov. 2-4: Annual Conference, Atomic
Industrial Forum; Sheraton-Park,
Washington, D. C.

Nov. 2-6: Fall Meeting, Metallurgical
Society of AIME; Morrison Hotel,
Chicago, Il

Nov. 3-4: Annual Convention, Ultra-
sonic Manufacturers Assoc.; Hotel
Sheraton, Chicago, Ill.

Nov. 3-5: Mid - America Electronics
Convention (MAECON), IRE-
Kansas City Section; Kansas City,
Mo.

Nov. 4-6: National Automatic Con-
trol Conference, IRE, ISA, AIEE;
New Sheraton-Dallas Hotel, Dallas,
Tex.

(Continued on page 18)
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Coming Events for 1959 and 1960

(Continued from page 17)
Nov, 8-13: International Rubber Tech.
Conference, ASME; Washington.

Nov. 9-11: Radio Fall Meeting, IRE,
EIA; Hotel Syracuse, Syracuse,
N. Y.

Nov. 9-11: Instrumentation Confer-
ence, IRE; Atlanta, Ga.

Nov. 9-13: Annual Meeting, National
Electrical Manufacturers Assoc.;
Traymore Hotel, Atlantic City.

Nov. 10-12: 12th Annual Conf. on
Elec. Tech. in Medicine and Biology,
AIEE, IRE; Penn-Sheraton Hotel,
Phila., Pa.

Nov. 12-13: National Industrial Re-
search Conference, Armour Re-
search Foundation; Sherman Hotel,
Chicago, Ill.

Nov. 16-20: 5th Int’l. Automation Con-
gress & Exposition, ASME; New
York Trade Show Building, New
York, N. Y.

Nov. 16-20: Meeting, American Rocket
Society; Washington, D. C.

Nov. 16-20: Conf. on Magnetism &
Magnetic Materials, IRE, AIEE,
APS, AIM, ONR; Detroit, Mich.

Nov. 17-19: 1959 NEREM, IRE; Bos-
ton Commonwealth Armory, Bos-
ton, Mass.

Nov, 18-20: 9th National Conference
on Standards, American Standards
Assoc.; Hotel Roosevelt, N. Y.

Nov. 24-25: Fall Meeting, Fluid Con-
trols Institute, Inc.; Drake Hotel,
Chicago, Il1.

Dec. 1-3: Eastern Joint Computer
Conference, IRE, AIEE, ACM; Ho-
tel Statler, Boston, Mass.

Dec. 1-2: 4th Midwest Symposium on
Circuit Theory; Marquette Univ.,
Milwaukee, Wis.

Dec. 2-4: Electric Furnace Confer-
ence, Metallurgical Society of
AIME; Cleveland Hotel, Cleveland,
Ohio.

Dec. 2-4: Meeting, Electronic Indus-
tries Assoc.; Statler Hilton, Los
Angeles, Calif.

Dec. 3-4: PGVC Annual Meeting,
IRE; Colonial Inn & Desert Ranch,
St. Petersburg, Fla.

Dec. 8-10: 2nd Nat’l. Conf. on the
Application of Electrical Insula-
tion; Shoreham Hotel, Washington,
D. C.

Dec. 17: Wright Brothers Lecture,
Institute of the Aeronautical Sci-
ences; Natural History Bldg. Audi-
torium, Smithsonian Institute ,
Washington, D. C.

Events occurring in 1960

Jan. 11-13: 6th Nat’l Symposium on
Reliability & Quality Control, IRE,
AIEE, ASQC, EIA; Statler-Hilton
Hotel, Washington, D. C.

Jan. 12-15: 16th Annual Tech. Conf.,
SPE; Conrad Hilton Hotel, Chicago,
I1l.

Jan. 25-28: 28th Annual Meeting, In-
stitute of the Aeronautical Sei-
ences; Hotel Astor, New York, N.Y.

Jan. 31-Feb. 5: Winter General Meet-
ing, AIEE; Hotel Statler, New
York, N. Y.

Feb. 1-5: Committee Week, American
Society for Testing Materials; The
Sherman Hotel, Chicago, Il

Feb. 2-4: 15th Reinforced Plastics
Div. Conf., SPI; Edgewater Beach
Hotel, Chicago, Il

Feb. 11-12: Transistor & Solid State
Circuits Conference, IRE, AIEE,
University of Pennsylvania; Uni-
versity of Pennsylvania, Phila., Pa.

March 21-24: IRE National Conven-

tion, IRE-all PG’s; Coliseum &
Waldorf-Astoria Hotel, New York,
N. Y.

April 4-6: Southwest District Meet-
ing, AIEE; Shamrock-Hilton Ho-
tel, Houston, Tex.

April 20-22: S.W. IRE Regional Con-
ference & Electronics Show, IRE
Region 6; Shamrock-Hilton Hotel,
Houston, Tex.

May 1-5: Meeting, The Electrochemi-
cal Society, Inc.; LaSalle Hotel,
Chicago, Ill.

May 2-4: North Eastern District
Meeting, AIEE; Providence, R. I.

May 2-4: National Aeronautical Elec-
tronics Conference, IRE; Dayton,
Ohio.

May 2-6: Western Joint Computer
Conference, IRE, AIEE, ACM; San
Francisco, Calif.

May 8-13: Annual Meeting of All
Sections, Scientific Apparatus Mak-
ers Assoc.; Broadmoor Hotel, Colo-
rado Springs, Colo.

May 16-18: 7th Regional Tech. Con-
ference & Trade Show, IRE, Region
7; Olympic Hotel, Seattle, Wash.

June 25-July 9: 1st Congress Inter-
national Federation of Automatic
Control, IRE; Moscow, USSR.

June 26-July 1: Annual Meeting,
American Society for Testing Ma-
terials; Chalfonte - Haddon Hall,
Atlantic City, N. J.

June 19-24: Summer General Meet-
ing, AIEE; Chalfonte-Haddon Hall,
Atlantic City, N. J.

June (No Date): 6th National Com-
munications Symposium, IRE; San
Francisco, Calif.

August 8-12: Pacific General Meeting,
AIEE; San Diego, Calif.

Aug. 23-26: WESCON, IRE; Ambas-
sador Hotel & Pan Pacific Audi-
torium, Los Angeles, Calif.

Sept. 12-16: 2nd Int’l. Congress, Int’l.
Council of the Aeronautical Sci-
ences, Zurich, Switzerland.

ELECTRONIC INDUSTRIES -

Sept. 21-22: Industrial Electronics
Symposium, IRE, AIEE; (Location
Not Firm).

Sept. (No Date): National Sympo-
sium on Telemetering, IRE; Wash-
ington, D. C.

Oct. 9-13: Meeting, The Electrochem-
ical Society, Inc.; Shamrock Hotel,
Houston, Tex.

Oct. 9-14: Fall General
AIEE; Chicago, Il

Oct. 10-12: National Electronics Con-
ference, IRE, AIEE EIA, SMPTE;
Chicago, III.

Oct. 24-26: East Coast Aero. & Nav.
Electronics Conference, IRE; Bal-
timore, Md.

Oct. 27-29: 1960 Electron Devices
Meeting, IRE; Shoreham Hotel,
Washington, D. C.

Oct. 31-Nov. 2: Radio Fall Meeting,
IRE, EIA; Syracuse Hotel, Syra-
cuse, N. Y.

Nov. 14-16: Mid-America Electronic
Convention (MAECON), IRE;
Kansas City, Mo.

Nov. (No Date): Midyear Meeting of
Laboratory Apparatus and Optical
Sections, Scientific Apparatus Mak-
ers Assoc., Boca Raton, Fla.

Nov. (No Date): 13th Annual Conf.
on Elec. Tech. in Medicine & Biol-
ogy, AIEE, IRE, Wash., D. C.

Dec. (No Date): Eastern Joint Com-
puter Conference, IRE, AIEE,
ACM; New York, N. Y.

Meeting,
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TRANSISTORIZED

CIRCUITS
MINISIG

Sensitive Indicators a

Proven indicators, incorporating neon or incandes-
cent famp and transistorized driver circuit, that
operate directly from low-level signals, yet occupy
no more panel space than conventional indicators.
New wide selection includes filament-, high-tempera-
ture-, memory-, and plug-in-type units, as well as
miniature and subminiature designs.

Typical Neon Minisig (R-101), unit price $5.60
to $6.55. !

w-series Qilicon

Transistor Plug-in Circuits
Premium units for —45°C to 4+ 100°C environment.
Particularly suited for compact, high-temperature-
environment military and industrial systems. A com-
plete tine of compatibie circuits, including dc and
pulse logic .. .the first with hermeticaily sealed
silicon semi-conductors and other components.
Typical 150-kc RST Flip-Flop, unit price $99.10
to $121.55.

iiiﬂlL

N-SERIES Transistorized DECADES
Our NEWEST Series — compact. transistorized plug-in
Decades for reliable pulse counting and frequency
division in the frequency range of 0-250 kes and
0-5 megacycles. Feature simple power supply re-
quirements, low power consumption, small size, and
extreme reliability. Nixie, incandescent, and remote-
readout models available with or without preset
controls.

Completely compatible with T-Series Germanium
Plug-in Circuits.

EECO
BUILDING
BLOCKS

for digital
systems engineering

... Whether you're going
the semi-conductor or the
vacuum-tube route, EECO
has the packaged circuits
to make your job an easier
and more productive one.
You can concentrate on
systems design instead of
circuit detail, because every
EECO Plug-in Circuit has
been tested and proven
in advance for you.

While EECO ctrcuits are prima-
rily digital in nature, many types
of linear circuits are available.
In addition, we stand ready to
package your special circuits,
both quickly and at low cost.

WRITE FOR FULL INFORMATION AND PRICE LIST
on these and other EECO building blocks, includ-
ing Systems Development Racks for transistor
and vacuum-tube systems, as welt as Vacuum-
Tube Decade Counters.

VACUUM-TUBE
CIRCUITS

STANDARD-SERIES
\ Plug-in Circuits

"""‘ Our old dependable series for appli-
cation in most military and industrial
electronic systems is still doing a
yeoman job. More than 325 different
types of circuits have been packaged in this con-
tainer. Complete systems compatibility is ensured
by our policy of low-cost custom-circuit packaging.
Compatible with EECO Systems Development Rack
and Single or Dual Power Supplies.

Typical 100-kc T Flip-Flop, unit price $8.00 to
$11.50.

o

RUGGEDIZED-SERIES
Plug-in Circuits

For mititary and industrial electronic
systems where shock, vibration, or v 4
temperature are design factors. Pass
Mil-E-5272A tests for shock and vi-
bration in — 54°C to +71°C environment, Same wide
selection of circuits. same packaging service, and
same compatibility as in Standard Series.

Typical 1-mc Flip-Flop, unit price $14.50 to $17.75.

Y-SERIES
COMPUTER
Plug-in Circuits

A compatible series of digital
and logic building blocks. Employ
ultra-conservative circuit design.
Units are designed to provide
heat barrier between tubes and
heat-sensitive components. They
feature etched circuits on epoxyglass and rugged,
pin-type connectors. Complete family of proven cir-
cuits and diode logic units incorporating "“And'" and
nOr circuits. Custom diode logic available at no
set-up charge.

Typical 4.mc RS Flip-Flop, unit price $59.95 to
$84.95.

1-SERIES Gowmaninm
Transistor Plug-in Circuits

51 CIRCUITS MOUNTED
ON 19” x 312" PANEL

ONE-HALF
ACTUAL SIZE

A complete line of low-cost, transistorized plug-in
circuits that operate reliably in —45°C to —+65°C
environment. Incorporate standardized signal levels
for compatibility and discrimination against false
triggering. Circuit designs are based on saturated
transistor operation, and are de-rated to give re-
serve reliability. (Units typically designed for 50%
greater frequency range than rated in guaranteed
specifications.)

Typical 300-kc RS.Fiip-Flop, unit price $26.80 to
$33.15.

ELECTRONIC INDUSTRIES * June 1959

ENGINEERED
ELECTRONICS

DIODE/MATRIX
Plug-in Circuits

Multiple clippers, limiters, dc restorers, modulators,
or demodulators, ring circuits, bridge circuits, recti-
fiers, diode gates, or circuits built to order and en-
closed in a rugged case for plug-in use. These units
eliminate the need for soldering diodes during bread-
boarding or production. Diode plug-in units are tested
to diode manufacturer's specifications after
assembly. Diodes are protected from physical damage
at ali times and can be tested or replaced in groups
of 8, 12, or 16.

Typical 8-diode unit, employing 1IN67A's, from
$16.00 to $25.50.

ENGINEERED ELECTRONICS COMPANY

(a subsidiary of Electronic Engineering Company of California)

Company

506 East First Street ¢ Santa Ana, California
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New Electronic Standards

A listing of the electronic standards issued during the 12-month period,
June 1958 to May 1959, by the American Institute of Electrical Engi-
neers, the American Standards Association, the Electronic Industries
Association, and the Institute of Radio Engineers are given. Copies of
standards listed may be obtained by contacting the issuing group directly.

INSTITUTE OF RADIO ENGINEERS (IRE)
STANDARDS

59 IRE 8.81—IRE Standards on Static Magnetic Stor-
age: Definition of Terms, 1959, $.50

58 IRE 27.S1—Supplement to Standard 54 IRE 17.81.
IRE Standards on Receivers: Methods of
Measurement of Interference Output of
Television Receivers in the Range of 300
to 10,000 KC, $.50

58 IRE 11.S1—IRE Standards on Information Theory:
Definition of Terms, 1958, $.50

58 IRE 19.S1—IRE Standards on Recording and Repro-
ducing: Methods of Calibration of Mechani-
cally-Recorded Lateral Frequency Records,
1958, $.60

58 IRE 3.81-—IRE Standards on Audio Techniques:
Definitions of Terms 1958, $.60

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS (AIEE) STANDARDS

1F—Guide for Statistical Analysis of Test Data (June
1958), (No Charge)

45—Recommended Practice for Electric Installations on
Shipboard (Dec. 1958), $1.75

57—Test Procedure for Evaluation of the Thermal Sta-
bility of Enamelled Wire in Air (1/59),
$.30

432—Test Procedure for Toroidal Magnetic Amplifier
Cores (Jan. 1959), $.30

C42.15—Transformers, Regulators, Reactors, and Recti-
fiers (Aug. 1958), $.50

ELECTRONIC INDUSTRIES ASSOCIATION
(EIA) STANDARDS

JEDEC-2B—Basing Diagrams for Electron Tubes (in-
cluding Supplemental Index), September
1958, $4.00

JEDEC-3D—Summary of Registered Crystal Diodes,
February 1959, $4.00

JEDEC-5C—“5500” Series Tubes, February 1959, $4.00

JEDEC-GC—Summary of Registered Transistors, Febru-
ary 1959, $4.00

JEDEC-9—Summary of Registered Cathode Ray Tubes
(Addendum issue), June 1958, $1.00

JEDEC-12—Bases and Outlines for Semiconductor De-
vices, June 1958, $1.00

JEDEC-13—The Specification of Switching Transistors,
March 1959, $2.50

20

RS-168-1—Dimensional and Electrical Characteristics
Defining Tube and Transistor Sockets
(Addendum #1 to RS-168), September
1958, $.90

R8-185-1—Dimensional and Electrical Characteristics
Defining Sockets for Printed Circuits
(Addendum #1 to RS-185), September
1958, $1.65

RS-186-A—Standard Text Methods for Electronic Com-
ponent Parts, November 1958, $1.70

RS-191-A—Measurement of Direct Interelectrode Capaci-
tances, October 1958, $1.50

RS-210—Terminating and Signaling Equipment for Mi-
crowave Communication Systems Part I:
Telephone Equipment, August 1958, $1.10

RS-211—Dimensional Characteristics of Phonograph Use
(Revision of REC-103), August 1958, $.60

RS-212—EIA-NEMA Standards for Numbering of Elec-
trodes and Designation of Units In Elec-
tron Tubes (Revision of ET-113), August
1958, $.25

RS-218—Test Point Locations for Printed Wiring As-
semblies, September 1958, $.25

RS-214—Method for Calculation of Current Ratings on
Hookup Wire, November 1958, $.60

RS-215—Basic Requirements for Broadcast Microphone
Cables (Revision TR-130), November 1958,
$.25

RS-216—Standard Method of Test for Adhesion of Printed
Wiring, February 1959, $.50

RS-217—Wound Cut Cores, February 1959, $.60

SMC-2—Electrical Wire (Insulated, High Temperature),
August 1958, $2.35

AMERICAN STANDARDS ASSOCIATION (ASA)
STANDARDS

C7.9-1958—Soft Rectangular and Square Bare Copper
Wire for Electrical Conductors, Specifica-
tions for (ASTM Bi8-57), $.30

C17.36-1958—Standard Nominal Diameters and Cross-Sec-
tional Areas of AWG Sizes of Solid Round
Wires Used as Electrical Conductors, Spe-
cifications for (ASTM B258-57), $.30

C7.39-1958—Soft or Annealed Coated Copper Conductors
for Use in Hookup Wire for Electronic
Equipment, Specifications for (ASTM
B286-57T), $.30

C7.40-1958—Aluminum Wire for Communication Cable,
Specifications for (ASTM B314-57T), $.30

C8.15-1958—Metallic and Associated Coverings for In-
sulated Cables, Requirements for (IPCEA
S-54-401; NEMA wWC 2-1958), $1.00

C9.8-1958—Single and Heavy Nylon-Coated Round Cop-
per Magnet Wire (NEMA MW 6-1957),
$.80

(Continued on page 24)
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NEW PRINTED CIRCUIT
SUB-MINIATURE CONNECTORS

' More than thirt r erience in the design and
BY CINCH: o a rty years experience in the design a

manufacture of standard electronic components in-
sure Cannon Connectors by CINCH to be of the

highest quality materials, fabricated to specifications
. D-SUB-MINIATURES:

PRINTED CIRCUIT PIN AND to maintain consistent quality of product; highest
SOCKET INSERTS standards throughout all operations.

D Sub-Miniature plugs and sockets

" with printed circuit pin and socket in-
serts are now available as listed for
immediate delivery.

L I R PR A -
- e 3z_r " T6 MAX
[ 1= R 1005 41 - A5 L

- .. ' — 12 +.004
]" —— ————— L O == e
] 104 RTYP) PINS la| © I =
~ OBSR.(TYP) SOCKETS /I K S

— | W= | 040 *.003

) — —
front o> ™ side——l -§§
(TYP)
I'——D——ﬁ = 109(TYP)
R(TYP) ] Q ‘ 10° |/‘
‘ (TYP) DC-37P-1
DC-375-1
- | p——E— rear | DIMENSION TAB

‘ F -
SIZE A B Cc D E F L R S
DE- 9P-1 us/6u | 27/64 | 23/64 L216 | J162 u9/6u | 1-13/64 63/6u | 31/68
CONDENSED DATA DE- 951 sr/en | 27ren | /16 | o216 | L162 uo/en | 1-13/6u s3/64 | 31764
DAI5P | 1-t/ew | 2776u | 23/6u | .378 | .328 | 1-3/32 1-17/32 1-5/16 | 31/64
SHELL MATERIAL—Steel with cadmium plate finish DA-15:51 11/32 | 27/6n s/16 | .3re | 320 | 1-3/32 | 1-17/32 1-5/16 | 31/6u
CONTACT MATERIAL—Copper alloy with gold over sil- peosp | 2-9716 | 27/6u | 23/6n | 652 | .59 | 1 - /8 | 2-5/6u 1-55/64 | 31764
ver plate DB-255-1 | 1-33/6u | 27/6a S/t6 | 652 | 598 | 1 - 5/8 | 2-5/64 1-58/64 | 31/64
A pC.37py | 2-13764 | 27/6n | 23/64 | .978 | 924 2-9/32 | z-23/32 2 - /2] 21/68
INSULATION MATERIAL—nylon or Diallyl-phthalate 0c37s1 | 21176 | 2076 s boors ool o=omanl Soviis > t1zlitlee
POLARIZATION=keystone shell shape posopy | 2-7/6u | 17/32 | 15/32 | .933 | .879 -11/64 | 2 - 8/8 2-13/32 | 39/64
DD50S1 | 2-5/6u | 17/32 | 27/68 | L033 | LB70 | 2-11/64 | 2 - 5/8 2-13/32 ) 39/64

CURRENT RATING—S amperes
WIRE SIZE—+20 AWG

«» NUMBER OF CONTACTS—9, 15, 25,
37, or 50

VOLTAGE—D's will withstand a test
voltage (60cps ac rms) of 1300
volts and show no evidence of
breakdown, The test voltage is
applied for a period of 1 minute
between the contacts and between
the contacts and the shell,

i Cmcu MANUFACTURING COMPANY

1026 South Homan Ave., Chicago 24, lllinois

Division of United-Carr Fastener Corporation, Boston, Mass.

Manufactured by Agreement with
Cannon Electric Company

Centrally located plants at
Chicago, lilinois; Shelby-
ville, Indiana; LaPuente,
California; St. Louis, Missouri.
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TYPES RS—RLS—RSE

i

TYPES NS—NLS

22

SPECIFY >'3™*) COMPONENTS
FOR INHERENT DEPENDABILITY!

DALOHM gives you quality resistance products
made by the most advanced techniques. DAL-
OHM quality is constantly monitored by our
environmental laboratories to assure stagility
and high standards of uniformity and reliability.

DALOHM resistors and potentiometers meet
applicable Military Specifications. We invite
your requests for qualification samples or test

DALOHM Wire Wound

Carefully designed, precision made to meet all
space problems and for all applications where
equipment must meet the most severe environ-
mental, shock, vibration and humidity condi-

Resistance range from .05 ohm to 175K ohms, depending
on type: tolerance range from .05% to 3%. Type gS with
axial leads in six wattages—1, 2, 3, 5, 7, 10; nine sizes. Type
RLS with radial leads in six wattages—1, 2, 3, 5, 7, 10; eight
sizes. Type RSE ruggedized in metal housing for tremen-
dous shock resistance; five wattages—2, 3, 5, 7, 10; seven
sizes.

Ask for Bulletins R-23, R-30, R-25

Non-inductive characteristics. Five wattages—2, 3, 5, 7, 10;
six sizes. Resistance range from 1 ohm to 37K ohms; toler-
ance range .05% to 3%. Type NS with axial leads. Type

NLS with radial leads.
=

Ask for Bulletin R-34

PRODUCTS,
INC.

1304 28th Ave.
COLUMBUS, NEBRASKA

miniature sizes.

Precision encapsulated, non-inductive,
pi-wound. Resistance range from 1
ohm to 6 Megohms, depending on type 3
and size; tolerances from .05% to 1%.
Type WWA (axial leads) in sub-
miniature and standard sizes; Ty
WWL (lugs) in sub-miniature an
standard sizes; Type WWP (parallel
leads) in sub-miniature sizes; Type
WWR (radial leads) in sub-miniature
sizes: HW (high temperature) in sub-

Examine this resume of the DALOHM line.
You'll find a wide variety of resistors, trimmer
potentiometers and other electronic products
from which you can select a component to meet
your needs.

And, remember, DALOHM engineers stand ready
to help in design, development and production
of special resistance products, resistor networks
and electronic equipment.

Miniature Power Resistors

tions. Smallest in size, completely welded from
terminal to terminal, coated with special silicone
material, impervious to moisture, salt spray,
vapor gases. Temperature coefficient all types
0.00002/Deg. C.

TYPE RH

Silicone sealed in die-cast, black anodized, radiator finned
housing. Lugs provided for mounting to heat sink. Four
wattage ranges—10, 25, 50, 250; resistance range 0.1 ohm to
100K ohms; tolerance range .05% to 3%, depending on type.

TYPE PH

New ruggedized Powerhouse resistor designed for mounting through

hole in chassis or heat sink; sealed in black anodized, finned

aluminum housing. Three wattages—10, 25, 100; resistance values

from 0.1 ohm to 60K ohms; tolerances from .05% to 3%.

s 8}

Ask for Bulletin R-33

TYPES WWA—WWL—WWP —WWR~HW

Ask for Bulletin R-26

ELECTRONIC INDUSTRIES -
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DALOHM Metal Film Resistors

New molded metal film resistors combine ad- lable temperature coefficients and ability to
vantages of DALOHM molding techniques with  withstand rigorous environmental conditions.
advanced high vacuum evaporated metal film ¢ypg MF

procedures to provide the best characteristics of
wire wound resistors, yet retain miniature size.
Metal film resistors have inherently good H.F.
characteristics and low noise levels. DALOHM
MF resistors have other outstanding features: -
high stability, fully insulated, low and control-

Resistance range from 100 ohms to 4 Megohms, depending on
size; tolerance 1%; temperature coefficient is = 50 P.P.M. or
+ 100 P.P.M. Available in five wattages—2, 1, %4, % and %
watts; five sizes.

— -
DALOHM Deposited Carbon Resistors

Assure stable, accurate, dependable performance. and inductive characteristics in high frequency
Pure crystalline carbon bonded on ceramic rods applications, extremely high stability and
of special material. Provide precision resistance economy.
values, low voltage coefficient, low capacitive

TYPES MC—DCF

TYPES DC—DCH
Resistance range from 10 ohms to 200 Megohms; tolerance Tvpe MC is a deposited carbon resistor completely insu-
1% or higher as specified. Tvpe DC in six wattages—'s, ', lated and protected from environmental and mechanical
15, 1,2, and 5; nine sizes. DCH hermetically sealed in damage by molded housing; resistance range from 1 ohm
non-hygroscopic ceramic envelope; seven wattages—1/10, to 50 Megohms. Available in five wattages—'4, %, %2, 1 and
%%, %, Y, 1, 2 and 5; ten sizes. 2; five sizes in standard tolerance of 1%. The DCF type
has a new coating material which provides a completely
insulated resistor, yet maintains sub-minijature size. Avail-

. — 1 A, able in five wattages—', Y%, 2, 1 and 2; eight sizes in stand-
m ard tolerance of 1%.
—

Ask for Bulletins R-24, R-27

DALOHM Trimmer Potentiometers

TYPE 1000 Trimmer TYPE A10-W Trimmer

Miniature precision trimmer potentiometer with completely ~ Rated at 1 watt; resistance range from 10 ohms to 30K ohms; tolerance
sealed case and welded construction throughout; is resist- 5% standard. Ask for Bulletin R-32

ant to stringent environmental conditions. Rated at 2.5 .s il
watts;qresistance range from 100 ohms to 50K ohms: toler- TYPE B11-W Trimmer
ance 5%.

Ask for Bulletins R-37, R-42

Identical to A10-W but with 10% tolerance and resistance range
R Ask for Bulletin R-37

TYPE C12-W Trimmer

Ask for Bulletin R-44

TYPE 750 Miniature

Similar to B11-W but with 15% standard tolerance and resistance
range to 20K ohms. .y ¢ pylletin R-38

Identical to the Type 1000 trimmer except is smaller with - H
2 watts rating and resistance range from 100 ohms to 30K TYPE A10-C Trimmer

ohms.

4 § o2
1

Ask for Bulletin R-41

DALOHM Hysteresis Motor

The DALOHM hysteresis motor is a
split-capacitor type, sub-fractional
horsepower from 1/20th to 1/300th.
Totally enclosed, it has a new space-
saving pancake design giving great ri-
gidity. It is ideally suited for such ap-
plications as facsimile machines, Hi-Fi
turntables, tape recorders, tele-metering
and many other types of equipment
where constant synchronous speed is
essential.

An outstanding feature is the excep-
tionally low heat rise. This removes
the basic objection common in most
hysteresis motors. It also has extreme-
ly low noise and no vibration or mag-
netic strays.

Ask for Bulietin R-80

ELECTRONIC INDUSTRIES + June 1959
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i

Superior performing deposited carbon trimmer rated at .25 watts;
resistance range from 20K ohms to 1 Megohm and 10% tolerance.

PRODUCTS,
INC.

EXPORT DIVISION

International Standard Electrical Corporation
50 Church Street

New York 7, N.Y.

1304 28th Ave.
COLUMBUS, NEBRASKA
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Series

\

Ten sizes — from sub-
miniature up — for a
wide variety of appli-
cations — A.C. and D.C.
Quality construction in-
sures efficient opera-
tion and long life. Spe-
cial features available
include push rods and
encapsulated coils.
Prompt service on stand-
ard or custom engi-
neered types.

low cost — high per-
formance solenoids.
Ideal for automotive,
aoppliance and vending
machine applications.
Miniature and submini-
ature sizes.

Have You Seen Our New Step-Down, Class I} Transformers? . . .
Send for Literature,

COILS + ELECTRICAL COMPONENTS
anderson controls, inc.

SOLENOIDS

‘ General Offices:
9959 Pacific Avenue o Franklin Park, Illinois
Factories: Des Plaines, IIl., Woodstock, Ill., Franklin Park, IH.
Phone: Gladstone 1-1210

Circle 55 on Inquiry Card

New Electronic Standards
(Continued from page 20)

C9.9-1958——Single-Paper-Covered Round Copper Magnet
Wire (NEMA MW 81-1956), $.50

C9.10-1958—Paper-Covered Rectangular and Square Cop-
per Magnet Wire (One Paper % Lap or
Four Intercalated Papers) (NEMA MW
83-1957), $.50

C9.11-1958—CGlass-Fiber-Covered Rectangular and Square
Copper Magnet Wire (NEMA MW j2-
1957), $.80

C33.4-1958—Specialty Transformers, Safety Standard for
(UL 506), $.75

C33.9-1959—Armored Cable, Safety Standard for (UL 4),
$.75

C42.15-1958. Transformers, Regulators, Reactors, and
Rectifiers, Definitions (Group 15), $1.00

C59.6-1958—Rubber Insulating Tape, Specifications for
(ASTM D119-57T), $.30

€59.14-1958—Testing Laminated Tubes Used for Electri-
cal Insulation, Methods of (ASTM D348-
56), $.30

C59.15-1958-—Testing Laminated Round Rods Used for
Electrical Insulation, Methods of (ASTM
D349-56), $.30

(59.26-1958—Natural Block Mica and Mica Films Suit-
able for Use in Fixed Mica-Dielectric Ca-
pacitors, Specification for (ASTM D74s-
54T), $.30

©59.30-1958-—Testing Varnishes Used for Electrical In-
sulation, Methods of (ASTM D115-55), $.30

©59.31-1958-—Testing Varnished Cotton Fabries and
Varnished Cotton Fabric Tapes Used for
Electrical Insulation, Methods of (ASTM
D295-58), $.30

C59.32-1958-—Test for Product Uniformity of Phenolic
Laminated Sheets, Methods of (ASTM
D634-44), $.30

C59.35-1958-—Testing Varnished Glass Fabries and Var-
nished Glass Fabric Tapes Used for Elec-
trical Insulation, Methods of (ASTM
Dgo2-56), $.30

C59.36-1958—Testing  Silicone Insulating  Varnished,
Methods of (ASTM D1346-57), $.30

C59.37-1958—0zone Resistant Rubber Insulating Tape,
Specifications for (ASTM D1378-57T), $.30

C59.38-1958—Silicone Varnished Glass Cloth and Tape
for Electrical Insulation, Specifications for
(ASTM D1459-57T), $.30

C78.390-1958—Designation of Miniature Lamps, Method
for the $.35

C83.4-1958—Ceramic Dielectric Capacitors Classes 1 and
2, Requirements for (EIA RS-198), $.80

C83.15-1958—Electrolytic Capacitors (For Use Primarily
in Transmitters and Electronic Instru-
ments), Requirements for (EIA RS-198),
$.80

C83.17-1958—Measurement and Definition of the Piezo-
electric Vibrator, Methods of (57 IRE
14.81), $.60

C83.18-1958—Fixed Wire-Wound Power Resistors, Re-
quirements for (EIA RS-155), $.80

C83.19-1958-—Circular Waveguides, Requirements for
(EIA RS-200), $.30

C83.20-1958—Vibrators for Auto Radios, Requirements
for (Revision of C16.16-1949) (EIA RS-
187), $1.65

C83.21-1958—Solid Dielectric Transmission Lines, Re-
quirements for (EIA RS-199), $1.20

C86.1-1958-—Shockproof Cable Terminals and Receptacles
for Use on X-ray Equipment Specification
for, (price not determined)

* %* *
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~SPECIFY TRIMPOT® (RS CONVAIR DOES)

“- In applications such as ik ‘J' ! @
<= the Atlas ICBM where r— > "”’7 _
. uncompromising relia- WS isowaAw e

- bility, high performance and miniature size are vital,
" Convair-Astronautics specifies Bourns Trimpot
-+ potentiometers. Hundreds are used in the pre- fllght
checkout, faunching and flight control of Atlas mis-
siles. If the dependability of components is also
important to your projects, investigate Trimpot..

the original leadscrew actvated pofenhomefer
... made only by Bourns. Write for our new summary

- e brochure number 4.

Excluswe manufacturers of TRIMPOT®, TRIMIT®.

ELECTRONIC INDUSTRIES June 1959

BOURNS

Laboratories, Inc.
P O. Box 2112D, Riverside, Calif.

Plants: Riverside, California
and Ames, Iowa

In Canada: Douglas Rardall (Canada), Ltd., -
licensee

Pioneers in potentiometer transducers for position, pressure and acceleration

Circle 56 on Inquiry Card 25
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testing or monitoring . . .

YOU CAN
RECORD
RESULTS
BETTER
WITH
BRUSH

DIVISION OF

!)I‘USh INSTRUMENTS

CLEVITE

CORPORATION

37T AND PERKINS

All Brush Recording Systems reflect advanced
concepts in design that mean exceptional versatility,
accuracy and reliability in your data

collecting operations.

Your most exacting requirements can be met by
these direct writing systems whether military or
industrial. They display information instantly —give
you precise data for quick decisions. You control

the data you need, exclude the extraneous, and have
optimum flexibility for future applications not

yet contemplated.

Widest choice of equipment in the industry. Ink,
electric or thermal writing . . . curvilinear or rectilinear
readout . . . horizontal or vertical presentation

... chart speeds from 10 inches/day to 4 feet/second . . .
complete selection of amplifiers . . . rack mounted,
bench top or portable configurations.

A pioneer in instrumentation since 1930, Brush has
always built for ruggedness and precision.

Installations are right. Operating manuals contain
clearly written instructions, Your personnel are

trained properly.

In designing, testing or monitoring you can get

better results from Brush Ultralinear Recording Systems.
Let’s talk it over. Set a date. We’ll be there.

Write for free informative
booklet, “New Concepts in
Recording.”Contains helpful
ideas and suggestions.

fizod
i

o
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‘l"’ _; ." ,
y.§/

Factory branches, service and warehousing
at Arlington, Va., Boston, Cleveland, Los
Angeles, San Francisco and Seattle; engi-

CLEVELAND 14, OHIO neering representatives in all key locations.



For Every Electrical Protection Requirement . . .
there’s a safe and dependable BUSS or FUSETRON Fuse!

BUSS fuse engineers have con-
sistently pioneered the develop-
ment of new fuses to keep pace
with the demands of the Elec-
Industry. Today, the
complete line includes:

tronic

Single-element fuses for circuits
where quick-blowing is needed;- -
or single-element fuses for normal
circuit protection;—or dual-ele-
ment, slow-blowing fuses for cir-
cuits where harmless current
surges occur;—or indicating fuses
for circuits where signals must be

659

BUSS fuses -are made to ﬁrofecf,— nat to blow, needlessly.

given when fuses open. Fuses
range in sizes from 1/500 amperes
up—and there’s a companion line
of fuse clips, blocks and holders.

Dependable protection under
all service conditions.

Every BUSS or FUSETRON
fuse is tested in a sensitive elec-
tronic device that automatically
rejects any fuse not correctly
calibrated, properly constructed
and right in all physical dimen-
sions.

BUSS makes a complete line:of fuses for kome, farm, commercral,
electronic, electrical, automotive and industrial use.

If you have a special
protection problem,

The world’s largest fuse re-
search laboratory, plus the ex-
perience gained by solving all
types of electrical protection
problems is on call to you at all
times. Our engineers, work with
yours and can most probably save
you time and trouble.

For more information, write for
BUSS bulletin SFB.

BUSSMANN MFG. DIVISION,
McGraw-Edisan Co.
University at Jefferson, St. Louis 7. Mo.

"USTWORTHY Na
ELECTRICAL PRI
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DIGITAL VOLTMETERS V.44 ALL-ELECTRONIC DIGITAL
OHMMETERS, RATIOMETERS Cotond | macaures OC veliage

from =0.001 to *=999.9 volts..

and Allied Products input impedance 10'megohms;,. 93

completely automatic . . . output

Technological advance requires automatic high-accuracy measurements for data logging accessories.
that only digital voltmeters can make. Customers in advanced fields find
that NLS digital voltmeters last up to 5 and 10 times longer, a benefit
from the producer who originated the digital voltmeter and who has the
greatest research and development experience. Some applications are:
missile checkout, computers, reliability testing, process monitoring,
quality control, and general laboratory use. NLS features are unique

because they were designed for application and not just for competition.

Features of NLS meters include: complete transistorization, mercury relay M-24 VOLT-OHM-RATIOMETER —
digitizers rated at 3 billion readings, plug-in oil-immersed stepping Measures DC voltages of -+.0001
. w . 00 S ~F . . o to +=999.9 volts; resistances of .1
switches, “'no needless nines’’ digital logic .fo.r high speed and long life. ohm to 1 .megohm; DC -veltage
Write today for complete data on AC-DC digital meters and accessories. ratios to *.9999 . . . transistorized
completely outomonc . . . connec-

Prices ond specificotions subject to change without natice; prices (quoted f.o.b, Del Mor) tors for data logging 0CC€550r|e5

slightly higher in Alosko, Howoii, ond outside U.S.A, . complete — $4950.

MODEL 125 AC TO DC CONVERTER V-35 TRANSISTORIZED VOLTMETER NLS 481 LOW-COST INDUSTRIAL
— Adds AC voltage ranges to NLS — Measures DC voltages from VOLTMETER — Measures and dis-
DC digital voltmeters. Ranges, +0.0001 to *£999.99 voits, DC plays DC voltages of =+0.001 to
9.999/99.99/999.9 volts, Fre- voltage ratios to +.99999 . . . +999.9 volts . . . autcmatically
quency range, 10 cps to 10kc . . . completely automatic . . plug-in selects and indicates range and
Input impedance, 10 megs stepping switches . 5d|g|t ilfu- polarity . . . 4-digit illuminated
shunted by 20uuf . . . exceptional minated readout . . . complete — readout...one compact unit, 5%-
stability . complete — $1200. $4g§0(4-digitv~34 also available in. high.. . . complete — $1285.
— $3150).

e B _ “[

R~ — A

eooooooooc lﬂ =w

NLS PRECISION RESISTORS—

NLS 12 “0TRAC”—Semi-automatic NLS 50 GO/NO-GO VOLTAGE COM- Vacuum encapsuloted in special
oscillogram trace reader and com- PARATOR — instantly gives go/no- epoxy resin . . extremely reliable
puter . . . permits tobulor record- go indication of voltage level with- wire-wound precnsnon resistors of
ing in sequence of digital values in range of +0.001 to £999.9 1 ohm to 5 megohms . . . meet
of 10 or more traces . . . new opti- volts . .. 50 milli-second operating MIL-R-9444 specifications and MIL-
graphic reading head . . . central- time . . . limit settings to ==0.01% R-93 saltwater immersion tests . . .
ized controls . . . qU'Ck change .. . transistorized for highest reli- operating temperature limits of
data handling system. ability .. . 3%-in. high. —55° to 4-125° C
== ———==———4

Originators of the Digital Voltmeter

non-linear systems, inc. ot s oo, catrormina

NLS —The Digital Voltmeter That Works...And Work's..u’.And Works'!
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TOROIDS (REGULAR)

CORE TYPE 206. Excellent Q character-
istics especially for partable and air-
barne equipments. Best fram 1 KC 1a
20 KC. Q to 140. Inductance from §
MH 10 3 HY

CORE TYPE 848. Saome physico! size as
the 206. Lawer permeability for use
fram 2 KC ta 100 KC. Q ta 190. In-
ductance from 2 MH ta 500 MH.

CORE TYPE 930. High Q for high
power level and stability with slight in-
crease in weight and volume. Frequency
.5 KC ta 10 KC. Q ta 160. Inductance
from 5 MH ta 17.5 HY

CORE TYPE 395. Same physical size as
930. Lower permeability far use fram
1 KC to 50 KC. Exceptional high Q ta
225. Inductance from 5 MH ta 500 MH.

CORE TYPE 254. Exceptional Q below
5 KC. For critical filters, ascillatars and
tuned transformers. Shorp characteris-
tics and highest pawer capobilities. Q
ta 205. Inductonce from 20 MH to
36 HY.

A Subsidiary of Collins Radio

As designers ond manufacturers of inductor components and related
inductor assemblies, Communication Accessories Company works constantly
toward three major objectives which are prime requisites to sound business
and sturdy growth:

OPEN COIL
(TYPE QUL

1. To produce the best products
2. To provide the best service
3. To keep o realistic price structure

To accomplish these objectives, C-A-C has built on ultra modern ond func-
tional 56,000 square foot production and office building where pravisians
far employee camfort and efficiency are o part of the architecture.

C-A-C’s stoff of engineers ond sales representatives has been sa selected
os ta make these goals actualities. In fact, C-A-C’s entire persannel func-
tions as o toal ta pravide you with the utmast in gaod service.

MOLDED PLASTIC

C-A-C’s products, canstructed from the best available campanents, assure (TYPE MP)

maintenonce-free aperation ot peak performance. Yaur aperatianal casts CORE TYPE 715. Used belaw 2.5 KC
are reduced when you make use of C-A-C companents. We welcame your where higher Q is important. Best in
requests for infarmatian, praducts or assistance. For further product detail, y o high level networks where stobility
send far our lotest cotalag. ; versus voltage is o factor. Q to 250.
Inductance fram 20 MH ta 60 HY

COMMUNICATION ACCESSORIES COMPANY

Lee's Summit, Mo.

Special care types in a variety
of permeobilities ond sizes, in-
cluding temperature stabilized,
are avoilable on request. Many
in stock

REE2 e

LAMINATED TRANSFORMERS
and REACTORS

Transformers For Transistor and Tube Circuits

HERMETICALLY SEALED
(TYPE HS)

Hermetically Sealed, Built per
MIL-T-27A, Grade 4, Class S
(85°C Ambient, 45°C Rise). Life
expectancy X (10,000 hours
minimum). Maximum aperating
altitude, 70,000 feet

bBC to DC Converter Saturable
Transfarmers and Separate
Switching Transformers with non-
saturable pawer transformers
also available.

POWER TRANSFORMERS
Std. 1o MIL-T-27A, Closs $
Also Class T to 200° C Amb.

Inquire about our new series af
transfarmers specifically designed

for modern aircraft equipments.
They emplay outputs aof medium
range plate voltage at high cur-
rents and special autputs ta sup-
ply transistor circuits.

FILTER REACTORS

Many standard units carried in
stack

Transfarmers and Chokes avail-
able from 50 CPS ta 15 KC.

FILAMENT TRANSFORMERS

380-1000 Cycles
105/115/125 Volt Primaries

HERMETICALLY SEALED
170 Cycle Spacing

Transmit Filters, 90-0574 Series
Receive Filters, 90-0573 Series
Center Frequency from 425 CPS
to 3315 CPS.

C-A-C praduces many types of
telegraph filters with a variety
of channel spacing—120 Cycle,
150 Cycle, 85 Cycle and others.
Also Oscillatars, Discriminatars
and Translation Filters.




o

TYPE QLS

TYPE HSD

Basic Inductar Campanent with flex leads.
Wax impregnated units standard. Plain ar
plastic dipped an special arder. Q valves
fram 12 ta 190 aver a frequency range af
1 KC ta § MC. Maximum 4 HY inductance.

Hi-temp palyester resin malding campaund.
Tinned brass terminals. 3-48 tapped center
bushing easily stocked. Special versians
available far 350° F. applicatian.

Optimum case size far printed circuit appli-
catians with mounting tabs. Hermetically
sealed campressian glass header. Available
with faur leads for tapped cails.

CORE TYPE 050 fram 5.0 MH ta 3.0 HY
For Freq. up ta 15 KC.

CORE TYPE 051 fram 1.0 MH ta 500 MH
Far Freq. up ta 100 KC.

CORE TYPE 054 fram .05 MH ta 10 MH
Far Freq. up ta 5 MC.

THIS SERIES NOT AVAILABLE WITH

TEMPERATURE STABILIZATION

BAND PASS

100 KC BAND PASS FILTER

L-C filters utilizing high Q taraidal inductars, high quality
capacitars, impedence transfarmatians, near unity caupling and
ather applications of advanced netwark theary resulting in high

perfarmance units
range fram sub-audia ta aver 500 KC.

in small valume packages. C-A-C filters

LOW PASS

All the wide variety af C-A-C
Low Pass Filters are built ta
military specificatians. Tem-
perature: —40°C ta +85°C
4 far a pass band talerance
af = 1 db.

UNIVERSAL 90-0036 SERIES
40 CPS to 50 KC

BAND REJECTION AND HIGH PASS
FILTERS ALSO AVAILABLE

INSTRUMENT LANDING SYSTEM
90 and 150 Cycle Filters

VHF OMN| RANGE
30 Cycle Filters
9960 Cycle Discriminatars
30 Cycle Transfarmers

MAGNETIC AMPLIFIERS
SATURABLE REACTORS
PRECISION TRANSFORMERS

We build soturable transfarmers far 2-phase serva matars,
missile cantral and ather autamatic cantral devices in o
wide variety aof types. Frequency, 60 CPS ta 15 KC. Alsa
camplete magnetic amplifiers and Special Mag Amp devices.

Built ta MILT-27A
Grade 4, Class R, tife X
Altitude ta 50,000 Feet (ar yau name it!)

SPECIAL FILTERS

TELEMETERING
CHANNEL FILTERS
Miniaturized Versian of

Standard RDB Series
90-0734 Series
90-0735 Series
90-0003 Series

100 CPS ta 960 CPS
1,300 CPS ta 2,300 CPS
3,000 CPS ta 70,000 CPS

AIRCRAFT NAVIGATION FILTERS

C-A-C has develaped numeraus cus-
tam designs far equipment manu-
facturers. Send yaur specificatians
for a prampt engineering prapasal

TACTICAL AIR NAVIGATION

15 Cycle Band Pass Filters

135 Cycle 8and Pass Filters

4046 Cycle Band Pass Filters
1350 Cycle Tuned Circuits

Puise Differentiating Transfarmers
Rate Caupling Transfarmers
Special Taraidal Cails

Pulse Delay Networks

AIRCRAFT
NAVIGATION FILTERS

MARKER BEACON
400 CPS Tuned Circuits
1300 CPS Tuned Circuits
3000 CPS Tuned Circuits
Audia Transfarmers

THESE ARE TYPICAL OF MANY SPECIAL

FILTERS C-A-C SUPPLIES
Circle 60 on Inquiry Card



YOK

Write for CELCO DEFLECTION YOKE Catclogue &

@ B U;@ @ Specialized

FOR CHARACTER DISPLAYS

YEARS AHEAD IN DESIGN PERFORMANCE

For critical applications, many of our
customers have saved years of frial and
error in YOKE selection by specifying
Celco YOKES.

The construction of our yokes makes it
possible to achieve sensitivities, linear-
ities, responses and distortion-free de-

flecting fields not possible with the usual
types of yoke.

For precision military and commercial
displays, Celco also offers standard yokes
in7/8", 1", 1%",2", & 24" CRT neck
diameters.

Design Sheets or for immediate engineering
assistance Call your nearest CELCO Plant:

]
Clonstantine Engincening Lalboratonies (s.
Mahwah, N. J. Miami, Fla. Cucamonga, Calif.
Davis 7-1123 Plaza 1-9083 Yukon 2-2688

32
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Common Electronic
Abbreviations

AAE—American Association of Engineers

AAP—Aerodynamics Advisory Ponel,
Atomic Energy Commission

AAS—American Astronauticol Society

AASE—Association for Applied Solar
Energy

ABMA—Army Ballistic Missile Agency

ACM—Association for Computing
Machinery

ADMA—Aviotion Distributors ond
Manufacturers Association

ADSEC—Air Defense Systems Engineering
Committee, U. S. Air Force

AEC—Atomic Energy Commission

AEPEM—Association of Electronic Ports &
Equipment Monufacturers

AES—American Electroplaters Society

AES—Audio Engineering Society

AES—Aircraft Electrical Society

AEW—Airborne Early Worning

AFA—AIr Force Association

AFCA—Armed Forces Communications
Association

AFCCE—Association of Federal Communi
cations Consulting Engineers

AFCEA—Armed Forces Communications &
Electronics Association

AFCRC—AIr Force Cambridge Reseorch
Center, Air R & D Command, U. S. Air
Force

AFCSA—Air Force Scientific Advisory
Board

AFOSR—AIir Force Office of Scientific
Reseorch

AGA—American Gas Association

AGREE—Advisory Group on Reliability of
Electronic Equipment

AlA—Aircraft Industries Associotion

AIChE—American Institute of Chemical
Engineers

AlEE—American Institute of Electrical
Engineers

AlF—Atomic Industrial Forum

AIME—American Institute of Mining,
Metollurgical & Petroleum Engineers

AIP—American Institute of Physics

AITA—Air Industries and Tronsports
Associotion

AMA—Americon Management Associotion

AMDC—Army Missile Development Center
Redstone Arsenal

ANPP—Aircroft Nuclear Propulsion
Progrom

ANS—American Nuclear Society

APCO-—Association of Police Communica
tions Officers

APPA-—American Public Power Associotion

APS—American Physical Society

ARF—Armour Research Foundation

ARF—Aeronautical Research Foundotion

ARRL—Americon Radio Relay League

ARS—American Rocket Society

ASA—Acoustical Society of Americo

ASA—Americon Standords Association

ASA—American Statistical Associotion

ASCE—American Society of Civil Engineers

ASETC—Armed Services Electron Tube
Committee

ASLE—American Society of Lubricotion
Engineers

ASM—American Society for Metols

ASME—American Society for Mechonica
Engineers

ASNE—Americon Society of Novol
Engineers

ASQC—American Society for Quality
Control

ASTE—American Society of Tool Engineers

ASTIA—Armed Services Technical
Information Agency

(Continued on Page 34)
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single pole

actual size

S series
SPDT
in
stock?
WE HAVE single poie
THEM...
actual size
F series
SPDT
heavy duty
40
amps?

YES...

G series
SPDT, 2 CKT.

Need a special switch?

Often standard switches can be modified to
do the job. If a special switch is required,
Electrosnap engineering can create new
switches in any quantity to your specifica-
tions. Send us your problem ...our answer
can save you time and money.

ELECTRONIC INDUSTRIES -

actual size

June 1959

basic snap-action switches

FOR AIRCRAFT, MISSILE, ELECTRONIC AND INDUSTRIAL APPLICATIONS

® quality engineered
designed to meet human factors

® over 60,000 switch and actuator
variations available

e adaptations can be made to fit your
requirements

L

K

A2“2/§2 -4
roller lever -
A3-24/51-4
momentary AL-1/51-4 A4-25/53-4 . A4-102/52-3
LWH. 14" x " x %" ;‘;"ﬁ::m’ plastic 17 colored button
Elec.

10 amps @ 125/250 VA.C.
Rating: 10 amps @ 30 V.D.C.
Operating Force 9 to 15 oz.

Amb. Temp. —100°to 4375° F.
Termination: S1—end solder,

S2—screw
S3—side solder
S5~U-bent
S6—long screw AS:1/52-4 A5-7/S2-4
For switches conforming to Military rollef leaf C2:4/53-4
Interlock

and U.L. approval, write for details.
Reset types also available.

L.W.H. 1-3/32" x 13/32" x %"
Elec. 10 amps @ 125/250 V.A.C.
Rating: 60 cycles

10 amps Res. @ 28 V.D.C.

6 amps Ind. @ 28 V.D.C.

Operating Force 7 to 12 oz.
Amb. Temp. —100° to +-350° F.
Termination: F1-solder, F2-screw
May be banked with uniimited units
per row. For switches conforming to
Military and U.L. approval, write
for details.

€2-10/F2-3
interlock, SP

C2-6/F2-3

? interlock, DP
v A5-41/F2-3
roller leaf

AS5-56/F2-3
extension leaf

LW.H. 134" x 43/64" x
35/64"

Elec. 40 amps @
Rating: 125/250 V.A.C.
40 amps Res. @ 30 V.D.C.
30 amps ind. @ 30 V.D.C
Operating Force 45 oz.
Amb, Temp. —100° to +300° F.
Termination: G3—side solder
G4—top and bottom

screws ,,‘
Reset models also available. For ’ﬁ’m

switches requiring Military and U.L.
approval, write for details. 3;-3}/&-8

A2-10/G3-4
— roller lever

A4-50/G3-4

A3-40/G3-4
maintained

A4-71/G3-4
removable plastic
button

Call Or Write For Specific Detajls On Any Switch Type

ELECTROSNAP CORPORATION

SWITCH DIVISION . 4244 W. Lake Street, Chicago 24, lilinois
Telephone: VAn Buren 6-3100, TWX No. CG-1400
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CHICAGO
stock PULSE
TRANSFORMERS

Stocked for immediate delivery
from your electronic parts distributor

Designed for Navy Preferred Circuits
and other
blocking oscillator applications

These CHICAGO ultra-miniature wound core pulse transformers are
hermerically encapsulated 3 winding units. They are designed and
built in accordance with MIL-T-27A and are characterized by
excremely fast rise time, minimum droop, and high temperature
stability. The leads are arranged so that they can be soldered
directly in to the circuit or clipped and plugged into a standard
7-pin miniacure tube socket. Each unit in the “PE’* series weighs
approximately .16 ounce.

Nominal n N
FarNo. | Foles Widh | 08 o | Meioht | widh | Depih
| PE-50 0.5. .07 %" | %" | %"
PE75 075 | 07 | % | %" | %
PE-100 1 108 | % | %' | %
| PE-200 2 05 ' | We” | %" |
PE-500 2 07 ' | W' | %"
PE-700 7 1 Ve’ | W' | %"

Data obtained through use of
N.B.S. Preferred Circuit #46 as
found in Navy Aeronautical
Preferred Circuits Handbook.

Oscillograph pictures of
pulses for all units and other
technical data are available
in Chicago Bulletin CT-45.
Write for your free copy.

l‘l
vorsiaig SIfOA 0§

li

0.5 Miceoseconds/Division

Since 1955, Chicago Standard Trans-
former Corporation has been operating
continuously under RIQAP, the U.S.
Army Signal Corps’ Reduced Inspection
Quality Assurance Plan. When vou
specify Chicago Standard transformers,
delivery time is reduced and incoming
inspection is at a minimum. You arc
assured of the highest quality units for
military applications.

()l‘ll(:l“;‘) S'I‘I‘Nl) 1‘ l‘l) Transformer Corporation

3516 West Addison Street * Chicago 18, lllinois

TP0=3

' Abbreviations
(Continued from Page 32)

ASTM—American Society for Testing
Materials

AVS—American Vacuum Society

AWA—Aviation Writers Associations

AWRTV—American Women in Radio and
v

AWS—American Welding Society

Balmi—Ballistic Missile

BLS—Bureau of Labor Statistics

BMDC—Ballistic Missile Defense Committee

BS—Biometric Society

CAA—Civil Aeronautics Administration

CCIR—International Radio Consultative
Committee

CCM-—Counter-counter Measures

ECM—Electronic-counter Measures

EEl—Edison Electric Institute

ElA—Electronic Industries Association
(formerly RETMA)

EMA—Electronic Manufacturers
Association

EMEA—Electrical Maintenance Engineers
Association

EJC—Engineers Joint Council

EPDS—Electronic Parts Distributors Show

EPMA—Electronic Parts Manufacturers
Association

EPRA—Electronic Production Resources
Agency of the Defense Department

ERS—Electronic Representatives
Association

ES—Electrochemical Society

EWR—Early Warning Radar

FMDA—FM Development Association

FPA—Film Producers Association of New
York

GAM—Guided Aircraft Missile

HEl—Human Engineering Institute

|AF—International Astronautical Federation

IAS—Institute of Aeronautical Sciences

ICA—Industrial Communications
Association

IDI—Iindustrial Designers Institute

IEA—Instruments, Electronics, Automation

|EC—International Electrotechnical
Commission

IEE—!nstitute of Environmental Engineers

|EE—Institute of Electrical Engineers
(British)

1GY—!nternational Geophysical Year

IHFM—Institute of High Fidelity
Manufacturers

IME—Institute of Mechanical Engineers

IMS—Institute of Management Sciences

IMSA—International Municipal Signal
Association

IPC—Institute for Printed Circuits

IRE—Institute of Radio Engineers

ISA—Instrument Society of America

ISU—International Scientific Union

ITE—Institution of Telecommunications
Engineers

ITU~—International Telecommunication
Union

JAN—Joint Army-Navy

JEDEC—Joint Electron Tube Engineering
Council (E!A-NEMA)

JTAC—Joint Technical Advisory Committee
(IRE-EIA)

MAECON-—Mid America Electronics
Convention

MDAP—Mutual Defense Assistance
Program

MHI—Material Handling Institute

MPA—Metal Powder Association

MPCA-—Metal Powder Core Association

MRIA—Magnetic Recording Industry
Association

MSA-—Mutual Security Agency

MSA—Mine Safety Appliances

NAB—National Association of
Broadcasters

(Continued on Page 36)

34 Circle 63 on Inquiry Card ELECTRONIC INDUSTRIES <+ June 1959



Armco Thin Electrical Steels New steels are
Armco Nickel-lron Magnetic Alloys born at

Armco

Help assure reliability and efficiency of missile and aircraft components

\suad

»RMCo
\//®

ELECTRONIC INDUSTRIES

Special Armco materials provide advantages in
production of light-weight, high-performance power,
communications and control units.

Armco Thin Electrical Steels—Three different grades, Armco TRAN-COR® T, Oriented T
and Oriented TS, in thicknesses from 1 to 7 mils, for applications at 400 cycles and higher.
Extensive design information enables you to make most effective use of their magnetic
properties for servo-mechanisms, motors, specialty transformers and magnetic amplifiers.

Armco-Nickel Iron Magnetic Alloys— Armco 48 Ni combines very high permeability at low and
moderate inductions, extremely low coercive force and low hysteresis loss. Specially processed
for laminations or wound cores and available in 2 to 14 mil cold-reduced strip, it is widely used
for gyro and synchronous motors, audio transformers, relays and magnetic amplifiers.
Armco 48 ORTHONIK® has the advantages of a rectangular hysteresis loop and very low
coercive force. This precisely controlled, highly oriented material supplied in thicknesses
from Y4 to 6 mils, assures consistently reliable performance in magnetic amplifiers and
modulators, bi-stable elements for logic circuits and reactors for electronic computers.

Use the multiple advantages of Armco’s Thin Electrical Steels and Nickel-Iron Magnetic
Alloys to assure the reliability and performance of electronic or electrical equipment you
make for aircraft, missiles or industrial applications.

Write to Armco Steel Corporation, 1949 Curtis Street, Middletown, Ohio, for information.

ARMCO STEEL

Armco Division < Sheffield Division  The National Supply Company « Armco Drainage & Metal Products,
Inc. = The Armco International Corporation « Union Wire Rope Corporation » Southwest Steel Products
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MAIL COUPON FOR FREE 92-PAGE BOOKLET

on Microwave Towers—Reflectors—Buildings—Special Towers 3

TOWER CONSTRUCTION CO.

36

Every Microwave System Demands

¥ CUSTOM ENGINEERING
» COMPETITIVE PRICES
» EXPERIENCED DEPENDABILITY

TR

2731 Hawkeye Drive, SIOUX CITY,
Name

Firm

Address ... ..iiiieieiiiiieiiiininnaones
(S3137 5000000006090 0060000000000 03000500

TORE

S v N

GIVES YOU

A 3

.. . the world over!

No two microwave systems are
exactly alike. Each has distinctive
problems which must be met

and solved individually. Wind
loading . . . terrain features . . .
climatic conditions . . . all play

a vital part in the ultimate
dependability of the total system.
TOWER matches each problem
with the correct, custom engineered
towers, reflectors and buildings
that add up to rugged dependabil-
ity and high performance efficiency.
You get more for every dollar
when you call on TOWER.

tower erectors
and fabricators
-the world over!

CONSTRUCTION CO.

2731 Hawkeye Drive
IOWA

IOWA |

......................... I & ;

..... g | |2
.................... s |

......................... 1 §

..... State.............. Ig—mmemﬂ
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(Continued from Page 34)

NAECON—National Aeronautical
Electronics Conference

NAED—National Association of Electrical
Distributors

NAM—National Association of
Manufacturers

NAMM—National Association of Music
Merchants

NARDA—National Appliance and Radio
TV Dealers Association

NARM—National Association of Relay
Manufacturers

NARTB—National Association of Radio &
TV Broadcasters

NASA—National Aeronautics & Space
Administration

NATO—North Atlantic Treaty Organization

NATV&ESA—National Alliance of TV &
Electronic Service Associations

NAVA—National Audio-Visual Association

NBS—National Bureau of Standards

NBP—National Business Publications

NCTVA—National Community TV
Association

NEC—National Electronics Conference

NEDA—National Electronics Distributors
Association

NEMA—Nationa!
Association

NEREM—Northeast Electronics Research &
Engineering Meeting

NORAD—North American Air Defense
Command

NRC—National Rocket Club

NRL—Naval Research Laboratory

NSF—National Science Faundations

NSPE—National Society of Professional
Engineers

OA&BETA—Office Appliance & Business
Equipment Trades Association

OCRD—Office of Chief of Research and
Development, U. S. Army

ONR—Office of Naval Research

PACE—Producers of Associated
Components for Electronics

PMA-—Photograph Manufacturers
Association

RCEEA—Radio Cammunicatians &
Electronic Engineering Association

R&D—Research & Development

REPM—Representatives of Electronic
Products Manufacturers

RETMA—Radio-Electronic-TV Manufactur-
ers Association—Now EIA

RIAA—Record Industry Association af
America

RSQC—Rochester Society for Quality
Control

RTCA—Radio Technical Commission for
Aeronautics

RTES—Radio Technical Cammission for
Aeronautics

SAB—Scientific Advisory Board

SAE—Society of Automotive Engineers

SAMA—Scientific Apparatus Makers
Association

SAMPE—Society of Aircraft Materials &
Process Engineers

SBA—Small Business Administration

SES—Standards Engineers Saciety

SESA—Society for Experimental Stress
Analysis

SMPTE—Society of Motion
Engineers

SPE—Society of Plastic Engineers

SPl—Society of the Plastics I[ndustry

SPIE—Society of Photographic Instrumenta-
tion Engineers

SSO—Submarine Supply Office

STWE—Society of Technical Writers and
Editors

(Continued on Page 38)
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MODULATION

PCM is a new method of coding voice and analog
information into digital form. It provides a com-
pletely digitalized message by time-division multi-
plexing of voice circuits. Adaptation of the technique
TIMING offers advantages in signal-to-noise characteristics,
signal regeneration, message security and equipment
reliability not usually achieved with conventional
techniques.

A 96-voice channel, fully transistorized PCM equip-
ment for cable and radio transmission meeting rugged
military requirements is now being developed by the
RAIN 2 Communications Department of Raytheon’s Govern-
ULL BAUD ment Equipment Division. In this system a sampling
frequency of 8,000 cycles is used. Each sample is
coded in six-bit binary form, at a bit frequency of
4.6 mc. Many new circuit techniques, closely allied
to high-speed data processing and computer systems

UATERNARY are being developed for this equipment.
¥ 2
-3 GATE OUT -3
£330 ' 1 24K 2N393
1y ‘ f : L ‘/?\'m«sss - . B
| \ . THE QUATERNARY WAVE com- w D 2K
‘ ! bines information from trains 1 A S0
14 and 2, and the timing pulse regu- S8yt 100Rn! b +3
lates the width and position of +SHIFT *—H—1 | |
o—4 i 39uuf S 39unf
the quaternary output wave. Thus, 1 oS P 27K el
/ twice as much information is 560 *3 r—o o—-]
11} \ passed through the same band- gt $910
/ \ width as is required for one train. L\
~ ; A qarel [P \ewsos
s " ; IN % SHIFT—
Nzl W REGISTER MODULE
TYPICAL MOLDED MODULE used in Raytheon PCM
equipment comprises logic circuitry required for a 2.3 EEY oL
mc shift register shown in the diagram. Other modules )
are used for repetitive and-or gates, flip-flops and bin- -3 GATE OUT

ary-storage elements.

NEW OPPORTUNITIES WITH A FUTURE

Your background in design, development, production or manufacturing of

radar, sonar, infrared, communication or countermeasure equipment may

qualify you for an engineering future with Raytheon. Please write to Donald

H. Sweet, Professional Personnel, Raytheon Manufacturing Company, Gov-
= ernment Equipment Division, Wayland, Massachusetts.

Engineering Laboratories: Wayland. Maynard, Mass.; Senta Barbara, Calif. * Manufacturing Facilities: Waltham, North Dighton, Mass.

GOVERNMENT EQUIPMENT DIVISION

SEA AEROSPACE

——

Excellence in Electronics Circle 801 on "“Opportunities” Inquiry Card



LABORATORY

ACCURACY...

RESISTANCE: 0 to 12 megohms in 8 ranges. Ac-
curacy: +(0.1% plus 1 dial division.)
CAPACITANCE: 0 to 1,200 microfarads in 7 ranges.
Accuracy: +(0.2% plus 1 dial division.)
INDUCTANCE: O to 1,200 henrys in 7 ranges. Ac-
curacy: +={0.3% plus 1 dial division.)

Resolution of one part in 12,000 on each range.

Stability over wide ranges of temperature and hu-
midity provided by low temperature coefficient resis-
tors and highest quality polystyrene and ceramic
insulation.

Operational convenience with unique ESI Dekadial®
range and multiplier settings and simple switching.

PRICE: $565.00.

ask for our detailed
catalog sheet

ELECTRO-MEASUREMENTS, INC.
7524 S. W. MACADAM - PORTLAND 19, OREGON
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Continued from Page 36)

SWEE—South West Electronic Exhibit

UMA—Ultrasonic Manufacturers
Associatian

UNESCO—United Notianal Educatianal,
Scientific & Cultural Orqanizotion

USICIP—United States Committee for the
Internatianal Conference on Infarmation
Processing

VWOA—Veteran Wireless Operatars
Association

WACM—Western Association of Circuit
Manufacturers

WCEMA—West Caast Electronic
Manufacturers Association

WESCON—Western Electronic Show &
Convention

WJCC—Western Joint Computer
Conference

MISSILES

AAM—Air-ta-air missile
AICBM—Anti-intercontinental ballistic
missile
AIRBM—Anti-intermediate range ballistic
missile
ANSAM—Anti-missile surface-to-oir missile
ASM—Air-to-surface missile
AUM—Air-to-underwater missile
CBM—Continental ballistic missile
DICBM—Defense intercantinental ballistic
missile
FBM—Fleet bollistic missile, U. S. Navy
GAM—Guided aircraft missile
GAR—Guided aircraft rocket
GM—Guided missile
ICBM—Intercontinental ballistic missile
IM—Interceptor missile
IRBM—Intermediate range ballistic missile
MRBM—Medium range ballistic missile
SAM—Surface-to-air missile
SM—Strategic missile
SRBM-—Short range ballistic missile
SSM—Surface-to-surface missile
SUM—Surface-to-underwater missile
TM—Tactical missile
TV—Test vehicle
UAM—Underwater-ta-air missile
USM—Underwater-to-surface missile
XM—Research missile
YM—Prototype missile

IRE PROFESSIONAL GROUPS

PGA—Audio
PGBTS—Broadcast Transmission Systems
PGAP—Antennas & Propagation
PGCT—Circuit Theory
PGNS—Nuclear Science
PGVC—Vehicular Communications
PGRQC—Reliability & Quality Control
PGBTR—Broadcast & TV Receivers
PG|—Instrumentation
PGTRC—Space Electronics & Telemetry
{Formerly Telemetry & Remote Control)
PGANE—Aeronautical & Navigational
Electronics
PGIT—Information Theory
PGEM—Engineering Management
PGIE—Industrial Electronics
PGED—Electronic Devices
PGEC—Electronic Computers
PGMTT—Microwave Theory & Techniques
PGME—Medical Electronics
PGCS—Communications Systems
PGUE—Ultrasonics Engineering
PGCP—Component Parts
PG PT—Production Techniques
PGAC—Automatic Control
PGME—Military Electronics
PGE—Education
PGEWS—Engineering Writing & Speech

* * *
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NEW FROM CORNING

C-42 low-power, low-cost film-type resistor

What this Country needs is a good five-
cent resistor—and here it is.

At the heart of the C-42 you’ll find
a glass core coated with a very thin film
of metallic oxide. It’s this construction
that gives you the exceptional perform-
ance you’ve come to expect from metal-
lic film-type resistors.

In every characteristic, this new C-

ELECTRONIC INDUSTRIES -

June 1959

42 outperforms the requirements of
MIL-R-11B; tfor example:
Load life stability (1000 hrs.): 6%
max.—4% average
Humidity: 1% max. resistance change
Shelf life: 0.2% per year, maximum
Noise output: .1 microvolt per volt
Nominal length of the C-42 is Yig”
+ 18”. Power rating is 2 W at 70°C.

CORNING GLASS

You can get the new C-42 in resistances
from 200 ohms to 1.5 megohms.

For all the facts, including detailed
comparison of the C-42 with MIL-R-
11B, write to Corning Glass Works,
546 High Sireet, Bradford, Pa. Or con-
tact our sales offices in New York,
Chicago, or Los Angeles.

See us in Booths 506 to 508 at the
WESCON Show, August 18-21.

WORKS

Electronic Components Department

CORNING MEANS RESEARCH IN GLASS
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BNC series

AN CABLE
NO. RG ( VU

UG-88/U

UG-260/U
UG-88B/U
UG-260A/U
UG-88C /U
UG-2608/U
2030-1 | UG-88A/U
34211 | UG-260C/U |
CABLE JACK

[12¢1 Tue-26170 "59.62,71
130-1 |UG-89/U

4151 |UG-89B/U | 55, 58

417-1 [UG-261A/U | 59.62,71
814-1 UG-89A/U 55, 58

816-1 |UG-261B/U | 59.62,71
3420-1 [UG-89C/U | 55, 58

3422-1 |UG-261C/U | 59,62,71 |

55,58

SINGLE HOLE MOUNT
CABLE JACK

2225-1 [ UG-910/U 59,62,71
122301 | UG-909/U 55,58
2461-1 | UG-624/U 59,62,71
3441-1 UG-909A/U | 55,58
3442-1 |UG-910A/U | 59,62,71

FLANGE MOUNT
CABLE JACK

[121-1 Juc-26270 59,62,?’
1221 UG-291/U 55,58
371-1 UG-262A/U | 59,62,71
413-1 |UG-291A/U | 55,58
817-1 UG-291B/U | 55,58
1-110-1| UG262B/U 59,62,71
3423-1 |UG-262C/U | 59,62,71
3425-1 | UG-291C/U | 55,58 |

SINGLE HOLE MOUNT
JACK RECEPTACLE

DAGE AN
NO. NO.
081-1 UG-625'U
667-1 UG.625A /U
667-2 UG-1094.U
14001 UG-911/U
1-408-1 UG-6258/U

FLANGE MOUNT
JACK RECEPTACLE

] -

055-1 UG-290/U [

671-1 UG-299A "1}
—_—— S —

ADAPTER STRAIGHT
SINGLE HOLE BULKHEAD
FEED THRU

(JACK-JACK)

547-1 UG-492/U B
1.190-1 UG-492A/U
22011 UG-4928/U

PLUG RECEPTACLE
RIGHT ANGLE
SINGLE HOLE MOUNT

[ sisr UG-535A/U
818-2 UG-1098 U
25561 UG- l|74

ADAPTER TEE
(2 JACK,
1 PLUG ENDS)

1341 UG-274'U |
1.040-1 UG-274A'U
3424-1 UG-2748 'V

BINDING POST

501-1 I UG-9240 |
— - —_—

C SERIES

ls

e

CABLE PLUG
T_DAEE AN T ?ABLE_-'
I_No NO. RG ( VU
= ~
288-1 | UG-573A/U | 8,9
1-121-1| UG-709A/U | 58 I
1-200-1| UG-943A/U | 10,12
1-262-1| UG-626A/U | 5,6 i
34331 | UG-573B/U | 8,9 |
|3434-1 | UG-626B/U | 5.6
hall .|
CABLE JACK
| bace ] AN
| No. | NoO, e
310-1 [ uG-572/U | 8,9
1-604-1| UG-633/U | 5.6 |
3432-1 | UG-572A7U | 8.9 |
34391 | UG-633A/U | 56 |

SINGLE HOLE MOUNT

CABLE JACK

- - —
308-1 UG-570/U 8
585-1 | UG-939/U 8
1-605-1| UG-704/U 55,58

]_3430-1 UG-570A/U | 8

FLANGE MOUNT
CABLE JACK

804-1 | UG-629/U [ 5,6
134311 | uG-571A/U | 8)9

SINGLE HOLE MOUNT
JACK RECEPTACLE

DAGE AN ]

NO. NO,

2371-1 UG-6347U 41

3429-1 UG-569A/U |
N series

PLUG
DAGE [ AN CABLE
NO. NO. IRG ¢ Vu
_.] — - + R
|037-1 uG-21B’'U 8,9
1311 us-18B8/U  [5,6,21
400-1 | UG-21C/U (89
11111 1 uG-210'U  [8,9
1.243-1 | UG-18A'U  |5,6,21
1-244-1 | UG-21A/U 18,9
146241 | UG-18C/U  |5,6,21
2L799-| UG 204C ‘U |14

JACK

FLANGE MOUNT
CABLE JACK

l047-1 UG228/0 [6.9 |
132-1 G 19B/U  [5.6,21
3451 | UG-1052/U |5
1.258.11UG-220/U  [8,9
11-480-1| UG-22C’U 8,9
1-526-1 | UG-19C/U  [5.6,2}
123281 | UG-1187/U (8,9
31951 | UG-V187A/U 8.9

34561 | UG-109547U [55.58 '
5 . B/U(55,
1571 | UG-1095 155758

COAXIAL CABLE CONNECTORS

67 NORTH SECOND STREET BEECH GROVE, INDIANA

SINGLE HOLE MOUNT

CABLE JACK
DAGE CABLE
NO, RG( vy

21461 [ UG- T60C /U [8,9
12413-1 | UG-936A u[lon
13039-1 | UG-1608/U 8.9

RIGHT ANGLE FLANGE
MOUNT JACK RECEPTACLE

’ DAGE AN

| NO. NO.
—_—

| 2466-1 UG-997A/U
D —— — - - -

FLANGE MOUNT
JACK RECEPTACLE

0191 [UGSBA u_]

TNC SERIES

CABLE PLUG
—
DAGE CABLE
L NO. _RG( Vu
8000- | 55, 58
__8004-1 59, 62 n
CABLE JACK

[80051 55,58
8006 l 59.62,71

SINGLE HOLE MOUNT
CABLE JACK

80091 55,58
L 8010-1 59,62,71
FLANGE MOUNT
CABLE JACK

80071 755,58
80081 59 62,11

SINGLE HOLE MOUNT
JACK RECEPTACLE

B Y

e DATA |

S —

8001-1 l
8012-1 Herm. Seol

~ 3 erm eo__l

FLANGE MOUNT
JACK RECEPTACLE

L—BOII-I J o _:,

RIGHT ANGLE SINGLE HOLE
MOUNT JACK RECEPTACLE

r 8016-1 L Solder pot l

RIGHT ANGLE
FLANGE MOUNT
JACK RECEPTACLE

8015-1 J—Saiderﬂ
TRIAXIAL scries

CABLE PLUG
DAGE
No. | DATA
2675-1 Polarized
27431 Standord

CABLE JACK

A TITA Stondord
! 27-12 l Polorized

SINGLE HOLE MOUNT
CABLE JACK

—_— EE—
{ 310741 Stondord
L 3197 1 Polarized

FLANGE MOUNT
JACK RECEPTACLE

[ 267150 ] Not p,;s_slﬁﬂ
SINGLE HOLE MOUNT
JACK RECEPTACLE

[ 27 [ Polonzed ]

CABLE JACK (MIN.)

[5922:1 [ P [coo:c_obﬂ
SINGLE HOLE MOUNT

JACK RECEPTACLE (MIN.)
;3923-1 [ P L Heem. sfcﬂ

ADAPTER STRAIGHT SINGLE
HOLE BULKHEAD FEED THRU
(JACK to JACK) (MIN.)

@T[ [ Henn sei:ﬂ
DM series

CABLE PLUG
DAGE [ QASE
NO. POLARITY|JACKET DIA
MAX, MIN,
e T el
1-300-1 | A | 135115
1-317-1 B | .135.115 |
1-8181 E 135,115 |
1-940-1 J 135,115
1-941.1 2 135,118
5149-1 F +135 .115
51521 | M J35.118
53127 |k \135.115_|
CABLE JACK
OUTER
EL‘;E POLARITY | JACKET DIa
MAX. MIN.
1-350-1 A 1354115
1-352-1 ) J135.115
516501 E 235,115
5166-1 F «135 .115
51671 J 135,115
5168.1 K J35 115
151691 L 135 .115
[517&1 M 135 0115
SINGLE HOLE
MOUNT JACK
RECEPTACLE
MT. DIM,
Z:’GE POLARITY | Hole | Panel
OIM. | TH'K
1-310-1 B 1 ‘ 1/8
1-311-1 A 1 V8
1-707-1 E 2 1/8
1.875-1 F 1| 178
1.945-1 J 1| w8
1-946- 1 K 1 | 18
5231-1 L 1 1/8
5232-1 M 1| s
- — y -

SOLDER MOUNTED
JACK RECEPTACLE

DAGE HERM.

NO. POLARIT vl SEAL
1-771-1 B Yes
177241 F Yes
17741 A Yes
1.778-1 E Yes
1-954-1 J Yes
1-955-1 Yes

L
50611 K Yes
50621 M Yes

JACK BULK HEAD

FEED THRU S

[1-699-1 E Yes
1-957-1 K Yes
5059-1 L Yes
5060-1 N Yes
5208-1 F Yes
5209.1 ) Yes
5210-1 A Yes
|52111 B Yes

"OTHER FITTINGS AVAILABLE WRITE FOR FREE CATALOGG.
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Versatile

wide range

B dc voltmeter
odel

2900 A

A Product of Convair Instruments
Developers and Builders of:

Electromechanical Instruments
Mechanical Instruments
AC and DC Measuring Instruments

Transducers

ELECTRONIC INDUSTRIES + June 1959
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FROM *=10 TO #1000
Microvolits Volts
Full Scale Full Scate

TODAY’S MOST USEFUL DC VOLTMETER

Examine the specifications and discover for yourself how the
high sensitivity, low noise, low drift, versatile packaging—
and wide range—of the Model 2900 A combine to make it
today’s most useful dec voltmeter. Its applications are myriad:
for precise measurement of low-voltage potentials in potenti-
ometer and bridge circuits, for use as a null detector, for mea-
surement and amplification of small thermocouple effects and
biological micropotentials, or for rugged performance in cir-
cuit evaluation and check-out. '

FULL SCALE RANGE: 10 microvolts to = 1000 volts, in nine decaded steps.

NOISE: On the 10 microvoit range, random needle movement is less than 0.4
microvolts referred to the input.

DRIFT: Zero drift of the needle is fess than =1 microvolt in 2-hour period.

PACKAGING: Zero-center meter movement; transistorized, etched circuit con-
struction; iBuminated mirror scale. A twist of a knob releases chassis from
carrying case, for insertion in 3-unit modular rack.

Place your order for this proven Instru-
ment today, or write for CI Bulletin 29-2. ;/

Prices:

Model 2300A DC Voitmeter $395.00 |

Mode! 2901A Carrying Case 90.00

Model 2902A 3-Unit rack 175.00

ALL PRICES FOB SAN DIEGO \ 5

Circle 69 on Inquiry Card
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3595 FRONTIER STREET
SAN DIEGO, CALIFORNIA
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VARO . e, o

DESIGNERS and MANUFACTURERS
of

PRECISION ELECTRONIC EQUIPMENT

INVERTERS
DC CONVERTERS
GROUND SUPPORT EQUIPMENT
MAGNETIC COMPONENTS °

FREQUENCY STANDARDS
FREQUENCY CONTROLS
FREQUENCY METERS
DEMODULATORS ° TACHOMETERS

VARO specializes in the design and production of precision electronic equipment to meet the exacting
requirements of the “Missile” age. The years of experience in precision airborne and ground power equipment
have led to the development of new and better units for modern missiles and aircraft. From the ground power
supply to the satellite, VARO is found wherever precision is required.

TRANSISTOR INVERTER

Precision 400 cycle power. Designs

up to 2000 VA.

ROTARY INVERTER

250 VA to 3000 VA. Frequency
400%0.1% or better.

DC POWER SUPPLY

Multiple output, transistor magnetic
amplifier design.

GROUND SUPPORT
SYSTEMS

Automatic tracking and switching,
programmed output, 400 cycle ac-
curate to 0.001%.

MAGNETIC COMPONENTS

Binary transformers, filters, mag-
netic amplifiers other than standard
units.

FREQUENCY STANDARDS e %x
Tuning forks, frequency generators x‘ -
50 to 4000 cps. \ :

FREQUENCY CONTROLS

Phase lock design for precision con-

trol of 400 cycle constant speed
drives.

FREQUENCY METERS

400 cps measured to 0.05%, labora-
tory units to 0.01% from 397-403
cps.

TACHOMETERS

Dual units with overspeed protec-
tion in single package. Electronic,
transistorized.

DEMODULATORS

Transistorized, plug-in  units de-
signed for hi-temperature require-
ments.

»o

VY ARQ M. Co, Tue. T ootort v

FACTORY REPRESENTATIVES

J. B. STEED M. C. BAIRD, Jr. E. F. DESMOND
P. O. Bax 7072 P. O. Box 90421 ox 290
Arlington 7, Virginia International Airport Station Scotia, New York
JEfferson 4-8466 Los Angeles 45, Colifornia FRanklin 7-6292
REpublic 4-0154 (Schenectady)
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Primed for the Push Button

If there’s one thing IRC resistors go along with willingly, it’s
Auiomation. Handsome new GBT resistors were designed to
be automated, deliberately shaped and sized for automation.
And, they're wax-free, packaged 4 differert ways especially
for a variety of push button machines.

|

1. NEW GRIP REEL— Resistors held without
adhesive, Exclusively IRC. 2. NEWGRIP STRIP
—Same principle as Grip Reel but with resis-
tors in strips of 50. 3. BODY-TAPED REEL—
Resistors on a pressure-sensitive tape.
4., AUTOMATICN PACK —Bu'k resistors
witn straight leads, neatly oriented.

And soon to come . . . Lead Tape.

INTERNATIONAL RESISTANCE CO., Dept. 742, 401 N. Broad St., Philadelphia 8, Pa.
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TUBE TESTERS

AUTOMATIC—CARDMATIC
MODEL 1230—Card programmed to
automatically set-up predetermined
voltages and conditions for each tube
under test. Self-calibrating and accu-
rate within 1 to 3% of best known
standards for transconductance and

late current measurcments. Reject
evels set in accordance with military
specs. Also permits special purpose
tube tests to meet specific circuit re-
quirements. Portable style with
cover.

FIELD SERVICE STANDARD
MODEL 1575—Meects Western Electric
specifications as a Mutual Conduct-
ance tester. 0-60,000 micromhos in 7
ranges. Two scparate meters for line
and grid bias voltage indications.
Has 4 signal voltages. Features new,
voltage regulator tube test. Built-in
roll chart. Portable style with cover.

RESEARCH LABORATORY

MODEL (Not IHustrated)
MODEL 1700— For tube tests under
handbook conditiuns. All voltages and
currents are variable and metered
(9 meters). 0-60,000 micromhos in 8
ranges. Electronically regulated and
metered power supplies.

OSCILLOSCOPES

WIDE RANGE—VERSATILE
MODEL 1810 — 5 {lat face, post ac-
celerated CRT and illuminated, cali-
brated screen. -1 me band vertical am-
plifier. 10 millivolts peak-to-peak per
cm sensitivity. T'riggered or recurrent
sweeps  varlable from 2 cps to 30
ke. Built-in, direct reading, regulated
square wave vollage calibrator. AC
or DC vertical amplifier inputs.

INDUSTRIAL'S 5” PORTABLE
MODEL 685-—TFeatures identical am-
plifiers DC to 750 kc 1 cps to 750 kc.
0.5 microscconds risc time. Sensitivi-
ty 20 millivolts RMS vertical (30
horizontal). Recurrent or triggered
sweep. Covers 1 cps to 10 ke in 5
calibrated decade ranges with vernier
control of 10 to 1. lixternal sync for
triggering and synchronizing the
built-in sweep generator.

3” RACK MOUNT
MODEL 387R —Identical horizontal
and vertical amplifiers. Triggered or
recurrent sweeps from 1 cps to 100

I kc. Slow sweeps (10 seconds or more)

. with external capacitors. 10 milli-
volts RMS per inch vertical sensiti-

¥ vity (14 horizontal).

3” PORTABLE

MODEL 385 CSM—Rugged lightweight
designed for field scrvice. Features
unitized circuit modules. DC ampli-
fiers (horizontal and vertical) with
frequency coverage to 4 me at .075
RMS volts per inch. 2 MC band-
width has roll-off per IRE standard.
Telescopic light shicld and shock
mounted carrying case.

CARD PROGRAMMED SWITCH
Cardmatic automatic or manual mul-
tiple switch provides up to 10-trillion
variables. Self-cleaning. wiping type
contacts rated .00025 ohms nominal
(contact-to-pin), current rating is 10
amperes. Prox. 7"’ x 7%’ x 413’/ D.

—ANSTRUMENTS
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RATORS

SINE WAVE—SQUARE WAVE

MODEL 710 - Both sine and square
wave outpuis in one generator with
wide frequency range (20 cps to 1
megacycle in 5 ranges). Sine wave
tolal harmonic distortion below 1%.
Hum level better than 90 db down.
Square wave rise time less than
0.1 microsccond. Portable—easily
adapted to rack mount.

EaEEs

SQUARE WAVE

MODEL 1715—Wide frequency range
of 1 cps to 1 megacycle, continuous
in 6 decade bands with constantly
variable frequency available through-
out the entire range. Rise time is 0.02
microscconds. Consistent output level
is independent of frequency setting.
Elcetronic regulation of power sup-
ply. Includes symmetry control and
provision for external synchroniza-
tion.

VACUUM TUBE VOLTMETERS

,m\ .
? ¢ 9
L /4 %
L
Nd -\}
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HIGH FREQUENCY MODEL

MODEL 1600 Accurately indicates
AC voltages from .05 to 300 volts in
frequencies from 20 cps to 700 mc
(up to 3000 mc are possible). Includes
special thermionic diode probe.
Excellent plus or minus DC volts,
readability from .05 to 1000 volts.
7-range ohmmeter with practical
readability from 0.2 ohm to 1000
megohms. Power supply built-in.
Has 1% meter.

SMALL SIZE VOM

MODEL 456 — Has full-wave bridge
type rectifier circuit. Features a
patented automatic (button-reset)
overload protection system to hold
meter and associated circuits from
damage due to accidental overload.
0-1200 AC or DC volts in 6 ranges.

b Sensitivity--20,000 ohms per volt

DC (1000 AC). Resistance —0 to 100
megohms. 5 db ranges (—18 to +57).

HICKOK-DAWE INSTRUMENTS

True RMS-VTVM—300 microvolis to 300 volts, 5 cps to 500 ke.
Stroboscopes—3 models with wide ranges.

Sound Level Indicators—Portable and laboratory types.
Balancing Machine—For rotating parts (4 oz. to 101bs.).

HICKOK METERS
Accurate DC and AC Portables

veloped by HICKOK are:

Ammeters, milliammeters, microam-
meters. voltmeters, millivoltmeters,
volt -ammeters, thermometers.
Shielded. Accuracy within % of 1%
—availabte to 2/10 of 1%.

PANEL METERS

A complete panel meter line is avail-
able in numerous types, styles and
ranges to meet every specification.
The many special movements de-
Electrodynamometers, self-contained

frequency meters, galvanometers, true logarithmic deflections, rug-
gedized, long scale subminiatures, and taut-band suspensions with
sensitivities to as low as }2 1icroampere.

THE HICKOK ELECTRICAL INSTRUMENT CO.
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...hut
how about
6 months
from now?

ne sure way to preclude early-hour field failures is to specify performance-
roved RCA “VC” (very compact) 110° picture tubes for your TV design. But,
3u ask, how can one say that brand new “VC” Picture Tubes are “perform-
nce-proved”?

Here’s why..RCA “VC” 110° types employ the same heater-cathode assem-
ly that has been used and proven for reliability over the past decade in RCA
icture Tubes. Now commercially available in the shorter “VC” 110° designs
re the RCA-17DKP4 and RCA-21EQP4, all-new premium types. They utilize
Snventional 110° components and circuitry. And, with only slight changes in
seusing-voltage control, they are unilaterally interchangeable with previous
10° types.

"You get the performance you design for when you specify RCA “VC” Picture
ubes. Ask your RCA Field Representative for full information. For technical
gta, write RCA Commercial Engineering, Section F-50-DE, Harrison, N. J.

2" SHORTER THAN THEIR PﬁﬂTOTYP[§!
New RCA *¥C™ 110" Picture Tuhes offer high
reliability in slim-style very compact TV Sets.

FIELD OFFICES

EAST:

744 Broad Street, Newark 2, N. J.
HUmboldt 5-3900

MIDWEST:

Suite 1154, Merchandise Mart Plaza
Chicago 54, 1Il.,, WHitehall 4-2900
WEST:

6355 E. Washington Blvd,

Los Angeles 22, Calif.

RAymond 3-8361

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



MILITARY AND INDUSTRIAL

HERMETIC AUDIO AND POWER

UTC stock hermetic units have been fully proved to MIL-
T-27A, eliminating the costs and delays normally related
to initial MIL-T-27A tests. These rugged, drawn case, units
have safety factors far above MIL requirements, and are

COMPONENTS...FROM STOC}

ideal for high reliability industrial applications. Liste
below are a few of the hundred stock types available fg
every application. Industrial ratings in bold.

Unbal.
Typs MIL Prl. Imp. Sec. imp. 0C in Response Max. ley
No Application Type Ohms Ohms  Pri.MA_ 2db (Cyc.) L
1ypka| H1  Mike, p pickup. line to grid  TFARX10YY 50 200CT, 500CT 50, 000 0 5010, 000 +5
H-2__ Mike to grid TFARX11YY 82 135000 50  250-8,000 +18
Miniature Audios H-5__ Single plate to P.P. grids _ TFARX15YY 15,000 95,000CT 0 50-10,000 + 5
RC.25 Case He glélgll: Plate to P.P. grids,  TFARX15YY 15,000 95,000 split 4 200-10,000  +1i
el/6end T S/ W7 Single or P.P. plates fo line _ TFARKI3YY 20,000 CT 150/600 4 200-10,000 F21
= e H-8  Mixing and matching TF4RX16YY_ 150/600 600CT _ © 50-10,000 +8
H-14  Transistor lntgrstage TFARX13YY 10K/2.5K, §pjit - 4K/1K spllt _4 ~100-10,000 +20
H 15 Tran5|stor to line TFARX13YY 1_,50(£T 500/125 spllt 8 ~100-10,000 +20
Unbal.
Type Fri. Imp. Sec.imp.  0Cn Response Max. levet
No. Application Ohms Ohms _Pll MA + 2 db (Cvc.) dbm
H-20 Single plate to 2 grids, can  TFARX15YY 15,000 split 80,000 split 0 30-20,000 +12 .
also be used for P.P. plates e Typical
H-21 lS)l(;\glle Ppllate to P.P. grids, TFARX15YY 15000  80,000split 8 100-20,000 +23 Compact Audios
n Pri.
H-22 Single plate to multiple fine  TFARX13YY 15,000 50/200, 8 50-20,000 +23 RC-50 Case
125/500 __ 1-5/8 x 1-5/8 x 2-5/16
H-23  P.P. plates to multiple line TFARX13YY 30,000 split 50/200, 8 30-20,000 +19 8 oz.
125/500 BAL.
H-24  Reactor TF4RX20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms

65 Hys.-10 Ma. DC, 1500 ohms

Mixing or transistors to iine

Typical

Subminiature Audios

SM Case
1/2x11/16 x 29/32
.8 oz.

TF4RX17YY

500 CT 500/125 split 20 40-10,000

Type MiL

No Application Type

H-31 _ Single plate to 1 grid, 3:1  TFARXISYY
TFARX13YY

unbai.
0C in Response :
__Pn.MA  + 2db (Cyc.) dhm

300-10,000
300-10,300

Pri. Imp. Sec. Imp.

Chms ___Ohms
10 000 90,000 1]
10,000 200 3 3

H-32  Single plate to line
H-33  Single plate to Iow /_imp. TFARX13YY
Reactor TF4RX20YY

30,000 50 1 300-10, 000
" 100 Henries-0 Dc 50 Henries-1 Ma. DC Dc 4,400 ohms.

Transistor Interstage TFARX15YY

H-39  Transistor Interstage

TF4RX13YY

25,000 (DCR800) 1,000 (I 300-10,000

1,000 (DCR110) 5
10,000 CT (DCR600)  2,000CT 2 300-10,000

H-40A Transistor output TFARX17YY

500 CT (DCR26) 600 CT 10 300-10,000

Type HV Sec. Military Rating Industrial Rating :
o, T bcMa*  Fil.Ses. DcMA+  Fik.Secs.  Case Typical
H80 450 120 ~ 6.3V,2A - 130 6.3V,25A ~FA Power
H-81 500/550  65/55  6.3V,3A-5V,2A i 75/65 6.3V,3R.-5V,2a. ~ HA y B ™ Transformers
H-82__ 540/600 110,65  6.3V,4A-5V,2A.  180/100  6.3V,4A-5V,2A, 1B v \ )
-84 700/750  170/310 _ 6.3V,5A.-6.3V,1A,5V-3A.  210/150  6.3V,6A.-6.3V,1.5A5V,3A. KA Pri: 115V 50/60 Cyc.
H-89  850/1050  320/280  6.3V,8A.-6.3VAA.5V-6A.  400/320  6.3V,8A.-6.3V,4A.-3V,6A. " O0A *Choke/Cond. inp.
ryps Sec. Test Type Sec. Test Typical
Volts ~ Amps.  Volts  Case No. Voits ~ Amps. Volts  Case Filament ‘
u 121 25 10(12) 10KV JB_ " H131 _ 6.3CT  2(25 2500 FB_
W22 25 20(26) 10KV X8 H-132 3 3 oT &) 2500 1A Transformers
. . 6.3CT  6() - Pri: 105/115/210/220V
W125 5 1012) 10KV KB _ H133 63CT  %8) 2500 HB except H-130 (115) and
H130  63CT  .6(75) 1500 Al H-134 63CT  1012) 2500  HA H-131 (115/220) 50/60 Cyc
Type Mil Ind. @ MA ind. @ MA Ind. @ MA (nd. @ MA Res. Max. DCV Test V. a4
No. Type Hys. |11+ Hys. 1[4 Hys. DC  Hys. 1[4 Ohms Ch. Input RMS Casg
Typical H-71 TFIRX04FB 20 40 185 50 155 60 10 70 350 500 2500 F
Filter H-73  TFIRX04HB 11 100 95 125 75 150 55 175 150 700 2500 H
Reactors H.-75  TFIRX04KB 11 200 10 230 85 250 65 300 90 700 2500 K
H-77  TFIRX04MB 10 300 9 350 8 390 65 435 60 2000 5500 M
H-79  TFIRX04YY 7 800 65 900 6 1000 55 1250 20 3000 9000  7x7x8

UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y,

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "“ARLAB”

And Special Units to
Your Specifications

Circle 103 on Inquiry Card



THE FIRST COUNT-DOWN WAS ...

10, AN R.F.

o/ & ¢

SHIELDING ENCLOSURE

Proper functioning of critical missile electronic guidance
systems demands exhaustive pretesting in the laboratory,
on the production line and at the launching site. One very
important pre-testing procedure is analyzing the performance
of electronic components, sub-systems and systems in an area
completely free of RF interference. .

Shielding, Inc. is a supplier of RF Shielding enclosures for
use in both the Thor and Atlas programs. As a designer
and producer of RF shielding enclosures from the largest
ever huilt to standard, modular rooms, Shielding has the
experience and abilities to fill critical RF shielding
requirements — with either a standard or custom-
designed enclosure.

Missile and communication equipment manufacturers and
government officials know from experience that Shielding
enclosures offer the highest RF shielding effectiveness
available for construction material used . . . incorporate
extra mechanical design features and installation versatility
not found in conventional enclosures.

Whatever your RF interference needs, Shielding will
deliver an enclosure to your specifications. Write or wire,
outlining your problems, to Shielding, Inc. You will receive
a prompt appraisal.

SHIELDING, inc.

68 N. READE AVE.
RIVERTON, N. J.

—R. E * VER: M ASSOCIATES * FORT WORTH—MITCHELL SPEAIRS COMPANY * SEATTLE—G. M. GILLETT COMPANY
E‘.HCAGO Dwuul.g;el"".ﬂftg;"—cigrviﬂ%li‘\)‘ﬂESAA'SSGCIATEB, INC. * CANADA—~STARK ELECTRONICS SALES LTD., AJAX, ONTAR!IO
s p .
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asrron  CapACitors

ACCEPTED AND INDUSTRIAL —  for computers, printed circuits and eritical
electronic equipment
APPROVED MILITARY — for missile and ground support applications and
all reliable military equipment
COMMERCIAL — for radio, TV, Hi-Fi, and transistorized applications

SOLID TANTALUM —
- Subminiature, (%" x %*) hermetically sealed metal case . ..
e Temperature range —80° to 4-85° C - pra
Maximum capacity variation averages less than +5%
Indefinite sheif life, meets environmental requirements MIL-C-3965
TYPE TES (ACTUAL SIZE) TYPE TES (ACTUAL SIZE) '
[ - S e, EOR - 2 P % ko
METALLIZED MYLAR*
’ So—— Type RQL in a hermetically sealed case is designed to meet electrical 7 PG —
—— ) e and environmental requirements of MIL-C-18312 {U.S.NY e | s
ekl Tyﬂe RLR is an uncased unit . . . tough protective mylar*wrap and epoxy w
end seal
Both have a temperature range of —55° C to 4-125° C without derating
TYPE RLR = I8 — L = 3 TYPE RQL
MYLAR* DIELECTRIC
e Round (XPR) and flat (XPF) miniature capacitors W o o
— oo Temperature range of —55° to 4125° C
KBS i fndlbew Units employ an outer mylar*polyester tape wrap and ends sealed with
a plastic thermosetting resin to afford excellent protection
TYrE xPR against moisture. TYPE XPF
= — - R i v oS s N ‘
MIL-C-25A PAPER o |
Temperature range to -4-125° C . . . Hermetically sealed miniature <
tubulars and bathtub cans with ratings up to and including 1000 volts | ——
... Variety of types and mounting styles available. b4 v a
TYPES AQ-TQ = _— TYPE ADM
' A METALLIZED PAPER I v
| @& With self healing characteristics
C 1, Miniature glass-to-metal sealed tubulars —— g .
.}{; — v Metfal cased anE uncasefd units - h o i .
L ETam Conform to MIL tests for moisture resistance, thermocycle immersion 3
;T = } and vibration . . .
TYPE MDL To 4-125° C operation. = o ’ ——
SAFETY MARGIN** ELECTROLYTIC =
Astron Electrolytics with high purity foil, special stable electrolytes and -——_‘ @ -}.}
precision assembly provide long life, exceptionally low leakage and PO e ftcn, <
resistance to corrosive elements, Designed for use in transistorized and
printed circuits in all military, industrial and commercial applications.
TYPE EK
RF NOISE SUPPRESSION FILTERS «
A standard line of typical filters covering a wide range of electrical
and mechanical requirements or custom engineered and produced filters
specifically for your equipment.
SOLVING YOUR FILTER REQUIREMENTS FROM THE PROBLEM TO
THE PRODUCT.
CERAMIC CAPACITORS SPECIALISTS IN CAPACITOR MINIATURIZATION <
ast® Skottie Electronics, Inc., wholly owned
s/ : ? subsidiary of Astron Corporation, offers a CA°§'OBQH
| /‘) complete and reliable selection of disc and =
jo tubular types — temperature compensating, y 255 GRANT AVENUE,
\r‘“‘ all purpose high dielectric constant, and ® E. NEWARK, N. J.
f | I high voltage ceramic capacitors, e A
‘ ROCKE INTERNATIONAL CORP. CHARLES W, POINTON
#% TRADEMARK 13 EAST 40TH ST., 6 ALCINA ANE., -4
% REGISTERED DUFONT TRADEMARK NEW YORK, N. Y. TORONTO, ONTARIO

WRITE TODAY FOR COMPLETE INFORMATION

-
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all the performance . . . half the size!

THE BLS-504

BOMAC CRYSTAL PROTECTORS

PERFORMANCE DATA

. . BANDS—L S C X Xy K, K K
Va the size of previous types . . . yet they perform better! .o oo aaes:

New Bomac crystal protectors are the smallest available. They pack a Fower — 10 kw peak
maximum of performance into a minimum of space. They’re half the overall !nselnan Loss— 0.7 ?b v
length of the usual broadband TR tube, but with electrical characteristics AT BT A

s q Recovery Time — 1.5 . sec.
that are equal or better. There’s a complete line, for all the above bands — VSWR — 8565.9487 > 13
and every single one is 1009, tested and life-tested with crystals mounted in 8490-9578 > 1.6

position. Complete information is waiting for you. Write today. Dimensions — approx. 34 between flange faces
Life — 500 hours

End of tife recovery time—5.0 u sec.

O/NUEL LavporaToriss inG. D

Salem Road, Beverly, Massachusetts

Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes, shutters; Oftlces in major cities—Chicago » Kansas City. » Los Angeles « Dallas « Dayton » Washington e
reference cavities; hydrogen thyratrons; silicon diodes; magnetrons; klystrons: duplexers; Seattle « San Francisco » Canada; R-O-R Associates Limited, 1470 Don Mills Road, Don Miils,
pressuizing windows; noise source tubes; high frequency triode oscillators; surge protectors. Ontario « Export: Maurice 1. Parisier, 741-745 Washington St., N.Y.C. 14, N.Y.




it's "MICROWAVE”

Partial list of standard items

EQUIPMENT - L M § € A B X & K T V W Z |EQUIPMENT— L M $ C A B X 6 KT VvV w 2
[T} o o 2 L v v o
3382388888 sss o E3883s3838353s

2 2 - ¢ 2 8 = T e m e 222 - R 52 28 2 = s = .9 .-
§ “Hd A w e T S8 T e ¥ 3R S T e we T o T g3 2 r 2
) . J P S S . 8 ~ Lo 8 4 X v - o
fTcs33lgssegras SRR SRR LR R

ADAPTER —COAX. TO W.G. 11 L M S C A B X | High Speed %~ 261 (2,700- 2,900 mcs.)

Chok hok L M 8 K — — - — — ——— —— ==

J A.tico; — 17072¥ Aiufﬂs C ,A *.4 E_ JRD M. ——d Inbine LT 262  (10-3,000 mcs:)

Caver to Cover 103 L M 8§ €C A B X 6 K v w 2z —_— —— = 2 = ———ae—

%" to RG 48/U T lo4 NSRS = gou:v IO!rNT vmv:cum: 270 s X

— ———— :

ANTENNA— Horn 110 L M S C A B X G K T v w 2z | ooorknod Transition = = a .

ATTENUATOR — WAVEGUIOE 119 L M 5 C A B G K T v w z | Clrcular Transition m 8 X K

Fixed High Power _ I o __| Crosstar Transition 272 B X

Fixed - Low Power 120 L M S € A B X G K T V W 2 5 RS 0 W — —

flap 12 L M S T A B X G K T v w z |SHIFTER—PHASE Waveguide S C A8 X 6 KT

ax : B ¥ £ w + 1 SHORT—MOVABLE

Precision 1232 L M 8§ € A B8 X & K T - B Waveguide - (Unhoused) 283 L S € A B X 6 K T v w

Fixed - Coaxial 125 (2,000 - 10,000 mcs.) Low & Hi-Power - SHOETS mi Ho—— - I S

Fixed - Coaxlal 126 (0-4.000 mcs)  Low & Hi-Pawer Vo Commint (HOUSEQ) 599 S ¢ A B X

Variable Coaxiat 127 (Continuous) (500 - 10,000 mcs.) = - @ @ ———

Fixed Coaxial —Very High Power 128 (1,000 - 3,000 mcs.) " Coaxial 291 t s ¢

BEND— E Plane 130 L M S C A 8 X G K T v W 2| %" cCoaxial 292 L s

H Plane 131 L M S C A B8 X G K T V W Z| waeguide 293 LM S C A B X 6 K T v W

" —
Coaxial (%") Right Angle 135 s - guide Precision 24 L M S €C A B X C K T VvV W Z
CAVITY— Filter 140 L M S ¢ T — e
- N | SLOTTED LINE—COAXIAL

LHT Transmitter YT s %" Line 300 (4,000 - 10,000 mes.)

Reference 142 L M s ¢ - | %" Line 301 (1,000 - 4,000 mcs.)

COUPLER— Signal Sampler 148 (100 - 6,000 mcs.) —— _— e — S— -

Coaxia Waveguide 30 L M §$ C A B X G K T

s A 8 X . — T =

aueguice COGTL £ STAND 33 L $ C A B X G K T

CRYSTAL DETECTOR 150 (300 - 12,400 mcs.)

MOUNTS COAX{AL Broadband SWITCH--Coax 334 L

Tunable 151 (900 - 12,400 mcs.) W.G. Rotary Type 33 LM S ¢C A B X G K T v w 2

Matched 152 (500 - 3,000 mes.) W.G. Multiple Type 336 s X K

CRYSTAL DETECTOR — -

MOUNTS WAVEGUIOE Broadbang 60 $ C A B X G K | TEE—Coaxial 74" Line M0 L s -

Tunable 161 S €C A B X G K T V W 2 | WG Series TEE 3% L M S C A B X G K T V w 2z

OIRECTIONAL COUPLERS Coax 3~ 165 (100 - 3,500 mcs)  HIGH DIRECTIVITY W.G. Shunt 3 L M S C A B X 6 K T v w 2

Coax - %" 167 (100 - 3,000 mcs.)  HIGH DIRECTIVITY W.G. E/H (Hybrid 32 L M S*C A B X G K T Vv w 2

Coax - 154" 168 (100-1,500 mcs.)  HIGH DIRECTIVITY B | transimions_coaxiat 70 (©0-4000 mes) -

Coax - 314" 169 (100 - 1,000 mcs.)  HIGH DIRECTIVITY %" - %" Line

Waveguide Uni-Directional 17 L M S c, A B X G _x T vV W 2 7" to 1 %" 371 (0-4,000 mcs.)

8i-Directlonal 71, t M S C A B X G K T VvV W 2 - — - - —

« PO .G. 380 Any C ination of Ide, sizes L to T incl

Uni- Reflectometer 172 S C A B X G K T v w gz |WETwer 30 Avw i

Bi- Reflectometer 173 $ C A B X G K T v w z|WGStep get e

8roadband 174 $ C A B X G K T V W W.G. Elbow 382 ax

FILTER—LOW PASS Coaxial 175  Cut off frequency 100 to 3,000 mcs. - | TuBe mouNT_Kuvs. 390 cC A B X

- B . B T - E—

I:INE s_TRETI:H_ER: Coaxlal_% 180 a (900 - 12,400 mcs_) o TUNER—Coaxial T T

LOAO — COAXIAL Low Power 190 (D - 4,000 mcs.) 38" Single Stub

Mediurr[ Povier_ %" Line o 191 L - S B - B V%" Single Stub 401 t S

Medium P 2 — — - S

eoumEoweras1 5o lCine N1 20 VEN I | %" double St a2 1t S (2,000 - 10,000 mcs.)

High Power 74~ Line 193 L S —— — - -—_— —— — —— ~ _

- — —_ - - ———————1 %" Double Stub 403 L s

High Power 15" Line 194 L S _ . _ - _

LOAOS —WAVEGUIDE LowPower 200 L M S C 8 X G K T v w gz | %" Treie Swb 404 L S (2,000 - 10,000 mcs.) -

Medium Power 20 L M S €C A B X G K T v w 2z | %" Trple Stp 405 L s

High Power 202 t M S C A B X G K T V W Z| %" sg 407 L S

MLIED W3 S C A B X G K T V W Z|TUNER-WAVEGUIDE 09 L M S C A B X G K T v w 2

Movable 204 S C A B X G K T v w z|Singlesu S S -

Water 210 t s ¢ 8B X ] | ooubte stub 40 t M S C A 8 X G K T VvV w 2

Monitor— Power 219 | vriote stub a1 L M s C A B X G K T V W 2

MIXER —CRYSTAL Coaxial 220 s . DS — —

bt LU E SN . 1 em 42 L M S C A B X G K T V w 2

Waveguide 230 S C A 8 X G K T - —

—_ - - — = e ——— = -1 Glide Screw 413 $ C A 8 X 6 K T v w 2

Balanced Waveguide 235 S X K Double Slur 214 ) i

NUT & BOLT 20 1t s C A B X G K T S SILC NS I X G I T

POWER QIVIDER- Coaxial - Fixed 245 L  § (| Twists 420 A

Adjustable 286 L s ) | WAVEMETER - coaxiaL 430 1t s ¢

S S - — _ _ Micrometer

MULTIPLIER - (FREQUENCY) .90 k

Waveguide - Coaxial Input 248  any input or output freq. 1 - 90 kmc In Case 40 L M S C

Waveguide Input 249  any Input or output freq. from 1 - 90 kmc Waveguide MICROMETER 450 A B X G K T

S S -} Absorbtion )

PROBE— Tunable 0 (900 - 12,400 mcs.) .

J— : _ S ~ _{ Transmission 451 A B X G K T

REFLECTION- Standard W.G, 256 s ¢C A B8 X G K T - " -

R — S —1 Direct Reading 46
ROTARY JOINT - COAXIAL
Med. Speed %" 260 (z,7oo‘z,iooimc7s.) S - - )

UGLA
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DOU _NS has it !

Choose from America's most complete catalog -
of Microwave components listing more than
1,000 standard components . . .

PLUS

Special designs manufactured
to your specifications. ..

OR
Produced from your blueprints
in production or prototype quantities.

Your inquiries invited for design, develop-

ment and production of MICROWAVE—RADAR

component parts and test equipment in the FREE,

frequency range of 100—90,000 megacycles. s

Latest DOUGLAS catalog!
WRITE TODAY for your copy of
the Douglas Catalog featuring more

than 1000 standard
components in stock — morc

W‘AVE CO-, INC‘

of a new division..-

RO
DOUGLAS ‘N:g.tche folmaf\on

RONICS CORE:

than any other source in the field.

/!/ MICROWAVE CO.,Inc.
“2i] 252 East Third St. Mt. Vernon, N. Y.

. f tronics
in the f\e‘dseoasures ® Spa.ce Elec ' Douglas Microwave Co., Inc., Dept. 1.9 l
. (:ountfa\'"‘systems o Gu\da“‘;‘:y B 252 East Third St., Mt. Vernon, N. Y. |
° Sewnwmcaﬁoﬂs o Teleme Systems | Kindly send newest edition of fully illustrated Douglas Catalog. [

e Commu tation and Y .
ed Instrumen overnment : Name _. :
for in REQUEST
g UPON
BRQ(‘,\-\URE p‘VA\LP\B\- i Company Name ——— . |
RA_ I
-~ Address S — 1
| |
I City . Zone State l
N N N N N BN B _ B B _§B N N N N N §N §N |
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VOLTMETERS

| SENSITIVE RF VOLTMETERS

® RANGE:
Model 91-C: 1 mvto 3 v,
Model 91-CA: 0.3 mv to 3 v,

DIFFERENTIAL DC
P ..

VOLTMETER-AMPLIFIER

® RANGE: 10 4v to 1000 v.
® ACCURACY: 3% full scale.
® COMMON MODE REJECTION: 80 db.

® FREQ. RANGE: 10 ke to 600 me.
® INPUT RESISTANCE: 10 megohms
® ACCURACY: 5% to 200 mec. to 100 megohms.
10% to 600 mc.
i ® Zero center meter.
LR LG IR ‘ ® OUTPUT CAPABILITY: 0.5 ma into
ohm odapter. \ 1500 @
® Special odapters ond voltoge MODEL 91-C Price $395 _—
divider ovoiloble. MODEL 91-CA Price $495 MODEL 98-A Price $395
NEW bc NuLL perecTOR NE W Ac NuLL DETECTOR
® For use with bridges._ Provides compression o ® TUNING RANGE: 20 cycles
for hunting or lineority for close @ D @ to 200 ke.
toleronce work. | N
a o o o ® SENSITIVITY: 10,y for
©® HUNTING RANGE: 60 db. 600 @ inch CRT deflection or 100 4o
\\[ dc output.

® FULL SCALE SENSITIVITY: —— - . l

YOLTAGE: 10 uv to 100 v. MODEL 51-A Price $1900 PHASE SENSITIVE.

CURRENT: 1 4 40 to 10 ue ® HUNTING RANGE: 75 db with AYC on; 25 db with AVC of..

g -17 t R ts.

POWER: 10777 wots to 107 watis ® INPUT IMPEDANCE: 1 megohm shunted by 100 y yf.
® INPUT RESISTANCE: 10 meg. ® Discrimination of 2nd harmonic of tuned freq. is
® OUTPUT RATING: 1.0 v across 500 2, MODEL 56-A 35 1o 40 db.

Price $450 ® Useful os a low frequency impedonce bridge detector,
) ’ . tuned voltmeter, or in wave onolysis.

® MAX. AMPLIFIER GAIN: 100 db q lysi

BRIDGES

THREE TERMINAL

CAPACITANCE BRIDGE

o Xe4

b

006 (@)

T00 6 es g

® CAP. RANGE: .0002 yuf to
11,000 gpf.

® APPROX. ACCURACY:
+0.25% -} ronge factor.

® Measures direct or grounded

capacitonce ond conductance. MODEL 74-C

Price $935
® Self-contoined 100 ke oscillator and detector.

® Speciol models ovoilable ot 1000 ~ , 465 k¢ ond with built-in
dc bios for diode testing.

NEW INDUCTANCE BRIDGE

(Tentative Specifications)

® INDUCTANCE RANGE: .002,h

| to 1.1 henry.

J

|

® INDUCTANCE ACCURACY:
*+0.25% -+ range foctor.

MODEL 63-A ® RESOLUTION: .01%.

® TEST FREQUENCIES: Continuously variable from 1 ke to 100 ke
with internal oscillator ond detector.

® EFFECTIVE SERIES RESISTANCE RANGE: .01 to 110,000 ohms.

® Non-interacting inductance ond resistance bolonce controls.

UHF GRID DIP METER )

-

RF DISTORTION METERS

® FREQ. RANGE:
Model 85-8: 1 to 100 me.
Model 85-C: 0.1 to 6 mc.

® SENSITIVITY: 60 db below 1 v,

® INPUT IMPEDANCE:
Approximotely 50 ohms.

® Ropid meosurement of total
distortion.

MODEL 101-B

® FREQ. RANGE: 300 to 1000 mc.

® Smali, lightweight probe.

® High sensitivity for both copocitive
ond inductive coupling.

® Internol 120 ~ moduliotion or '
externol modulotion. p j e L O ‘

® Moy be operated os o diode @ *S @ ®
detector. '\J/ "

Price $275

® Some volimeler feotures os model
91-C obove.

MODEL 85

Price $740

HERE ARE OUR REPRESENTATIVES

NEW ENGLAND: George Gregory Assoc
Assoc.,, W. Orange, N, J, « NA MD., WASH.,
FLORIDA: A. H. Lynch & Assoc Ft Myers FIa
IOWA, WIS., MINN.: Arthur Engmeermg Sales Co.,
loran & Assoc. N. Hollywood, Calif. «

West Newton, Mass « NEW YORK: S, B.
C. F. Paddock, Silve
lnc
* COL.,
Arnprior,

Milwaukee, Wisc.
CANADA: Mel Sales Ltd.,

. MICHIGAN Anderson &Iﬂctromcs Co., Roseville, Mich.
"Ontaric « EXPORT: A, V. Marano & Co.,

N. Y. « N. J,
SOUTH EAST: J.

Rochester,
‘Md. .

M. Assoc.,

Y. C., L. 1., WESTCHESTER: N. L. R.
r Springs,

L. nghsmlth & Co Charlotte, N. C.
* W. PENNA., OH!0: Dayton Assoc., Dayton 0.
N. M.: Parrish Electronlcs Denver, Col (; CALIF., ARIZ., NEV.: J. F.' O'Hal-

@7 Boonton ELECTRONICS Corp.

Morris Plains, N. J.
Phone: JEfferson 9-4210
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HIGH-RELIABILITY
TANTALUM CAPACITOR SERIES

NE

ACTUAL SIZE
CASE STYLES

125°C operation - standard *107% tolerance

Now, premium performance solid tantalum
capacitors to fill your highest reliability DC LEAKAGE vs WORKING VOLTAGE
 requirements! AND TEMPERATURE

134 ratings from 1-330 uf, 6-35 v e e _

Exceeding all existing MIL specs over a full range
of industry-standard ratings and case sizes, the
“subminiature SRM series features . . . new low dc
leakage limits and long operating and storage life
. . . standard = 10% tolerance . . . operation from
- 80°C to + 125°C . .. ruggedized construction . . .
reverse voltage capability . . . nominal voltage
derating required at 125°C. TI's advanced process-
ing techniques and 100% testing of pre-aged
units assure SRM capacitors to the most exacting
reliability standards.

0 |\l

—
0.01 — ——C
: — 65

|

Lol %;?Z_:—* —

DC LEAKAGE—ua/ uf- v de
|
\
\
|
|

*Trademark af Texas Instruments Incarparated 0.0001 |

&, Contact your nearest T/ sales office 0.00001 |
P today for delivery information and your 20 40 60 80 100 120 140

y copy of the 12-page bulletin listing
specifications of all 134 ratings. PERCENT OF RATED VOLTAGE
RS )

, ‘TEXAS INSTRUMENTS

/P INCORPORATED
SEMICONDUCTCR-COMPONENTS DIVISION
® POST OFFICE BOX 312 . 13500 N. CENTRAL EXPRESSWAY

from THE WORLD'S LARGEST SEMICONDUCTOR PLANT DALLAS. TEXAS
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WEST COAST WE ARE AS CLOSE = EAST COAST

CUmberland 3-7224 AS YOUR TELEPHONE MArket 3-9400

Rosemead, Calif. Newark, N.J.

“HERMETIC SEAL’

GLASS-TO-METAL SEALS &
ELECTRONIC COMPONENTS

RECTIFIER
TUBES

THERMAL
RELAYS

"HERMETIC SEAL"

is a network of dynamic component

TERMINAL
HEADERS

manvufacturers geared to meet the exact-

ing requirements of the electronic industry.

CRYSTAL
HOLDERS

Recognized as pioneers in hermetic sealing,
HERMETIC now offers a diversified line of preci-
sion-engineered components designed to meet

TRANSISTOR

the rigid specifications of the industry. We

invite your component inquiries as well

as requests for technical information

regarding your hermetic sealing

problems.

TUBULAR
BUTTON

POLARIZED

RECTANGLE
CONNECTORS

SEND FOR OUR
NEWEST CATALOG

IIERME'I'IC SEAL CORPORATION

31 South Sixth St., Newark 7, N.J. o MArket 3-9400
SUBSIDIARIES & AFFILIATES

HERMETIC-PACIFIC CORP. THERMAL CONTROL CORP.
4232 Temple City Blvd., Rosemead, Calif. 43 Washington Ave., Nutley, N. J.
CUmberland 3-7224 NOrth 1-1001
GLASS-SOLDER ENGINEERING O K ELECTRONICS CORP. TN
300 N. Lake Ave., Pasadena.4, Calif. ® CUmberland 3.7224 7 Hunt Place, Nutley, N. J, ® NOrth 1.1001 \,5'
HERMETIC SEAL PRODUCTS CO. GREAT AMERICAN ELECTRONICS CORP.
P. A., Rio Piedras, Pyerto Rico ® Rio Piedras 6-3615 43 Washington Ave., Nutley, N. J. ® NOrth 1.1001 .
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ELECTRONIC INDUSTRIES

Experience—the added alloy in A-L Electrical Steels

.014 and .006 Strip

Higher permeability values now guaranteed
for Allegheny Ludlum’s Moly Permalloy

Molybdenum Permalloy nickel-iron strip is now available
from Allegheny Ludlum, with higher guaranteed perme-
ability values than former typical values. For the buyer,
this new high quality means greater uniformity . . . mcre
consistent and predictable magnetic core performance.

This higher permeability is the result of Allegheny
Ludlum’s intensive research on nickel-bearing electrical
alloys. A similar improvement has been made in AL-4750
strip steel. A-L continues its research on silicon steels,

WSW 7490

ALLEGHENY LUDLUM

STEELMAKERS TO THE ELECTRICAL INDUSTRY

Export distribution, Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17
Export distribution, Laminations: AD. AWRIEMA, NYC 4

June 1959

including Silectron, well-known grain-oriented silicon
steel, and other magnetic alloys.

Complete facilities for the fabrication and heat treat-
ment of laminations ate available from Allegheny Ludium.
In addition, you can be assured of close gage tolerance,
uniformity of gage throughout the coil, and minimum
spread of gage across the coil-width.

If you have a problem relating to electrical steels,
laminations or magnetic materials, call A-L, Prompt tech-
nical assistance will be yours. And write for more in-
formation on Moly Permalloy. Allegheny Ludlum Steel
Corporation, Oliver Building, Pittsburgh 22, Pa.

Address Dept. EI-18

Circle 111 on Inquiry Card
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BALLANTINE

Famous for
ACCURACY - STABILITY

SENSITIVITY

Each Ballantine Voltmeter has only one voltage scale,
with decade range switching, which provides the same
accuracy of reading at all points on the logarithmic
voltage scale. A linear decibel scale is also provided
for use by acoustical engineers. Each Voltmeter also
may be used as a high gain wide band amplifier.

TRUE RMS INDICATION MODEL 320

Voltage Range .................. 100 wv—=320v
Frequency Range ... 5¢ps—500 ke
Accuracy ... 3 /o 15 cps — 150 ke

5% elsewhere
Stability of Internal Calibrator ... 0.5%

Input Impedance . . .
10 megs shunted by 18 wuf below 10 mv
10 megs shunted by 8 puf above 10 mv

AUDIO to 250 kc MODEL 300D

Voltage Range ... .. 1 mv— 1000 v
Frequency Range ... 10 ¢ps — 250 ke
Accuracy ... 2% ENTIRE RANGE
Input Impedance .......... 2 meg shunted by 15 uuf

DC & AC PRECISION CALIBRATOR MODEL 420

Voitage Range ... ... 0-10 v RMS; Pk-to-Pk; or DC
Frequency (Std, Model) .. ... ... .. 1 ke

{ather values an special arder)

Accuracy (long term) Better than 0.5% above 1 mv

Distortion and Hum ... less than 0.25%

Setting Resolution Approaches 0.01% above 10 mv

Output Impedance (AC) ... 2-20 ohms depending
on range setting

SUB-AUDIO to 150 k¢ MODEL 302C

Battery Operated

Voitage Range
Frequency Range

Accuracy ... ...

Input Impedance

*Shunt capacitance, 25 wuf an twa mast sensitive ranges

......... e 2 ¢ps — 150 ke

100 yy — 1000 v

- 3% 5 ¢ps— 100 Kc
5% elsewhere

,,,,,,, 2 meg shunted by 10 uuf*

SENSITIVE INVERTER MODEL 700

For Measuring DC Voltages when
combined with any AC Voltmeter

Voltage Range ... . Tuv— 100v DC
Ratios DC Input to RMS Output ....... 1:100 & 10:1
Accuracy ... 1% 100y —100v
Input Resistance ... _ . > 10 meg for 1:100

50 meg for 10:1

PEAK-to-PEAK MODEL 305
Voltage Range . - 1 mv— 1000 v pk-to-pk
Frequency Range . 10 cps — 100 ke {sine wave)
Pulse Width 3 wsec — 250 wsec
Min Rep Rate B 20 pulses per sec
Accuracy . B ... 5% for pulses
Input impedance . .. 2 meg shun'ed by 8 uuf*

*Shunt capacitance, 15 yyf an twa mast sensitive ranges

DECADE AMPLIFIER MODEL 220B

For Increasing the Sensitivity of any
AC Voltmeter by 10 or 100 times

Voltage Range ... ... ._ . .20 v — 50 mv
Frequency Range ... 10cps— 150 ke
Accuracy ... 2% ENTIRE RANGE
Input Impedance ... 5 meg shunted by 15 upf

AUDIO to 2 mc MODEL 310A

Voltage Range

Frequency Range

Accuracy ...

Input Impedance

*Shunt capacitance, 19 wuf an twa mast sensitive ranges

................... 3% 15 cps — 1 mc

100wy — 100 v
Dawn 'a 40 wv ot reduced accuracy

. 10 cps — 2 mc
As null detectar 5 cps. — 4 mc

5% elsewhere
........... 2 meg shunted by 9 uuf*

MODEL 520

Copacitance Range ... .. 0.01 wpf to 12 uf
in 9 decade ranges caverting aver a billian to |

Accuracy ... ... 2% above 0.1 wpf

5% below 0.1 uuf

Capacitor Power Factor ... .. 0.15

Test Frequency ... . 1 ke

AUDIO to 6 mc MODEL 314

Voltage Range .......... . . 1 mv—1000v

(100 uv — 1 mv without probe)

Frequency Range ciiiiie. 15 cps — 6 mc

Accuracy ... . . 3% 15 ¢ps — 3 me
5% elsewhere

Input Impedance ... 11 meg shunted by 8 upf

(1 meg shunted by 25 ppf without probe)

INFRASONIC to 30 ke MODEL 316

Voltage Range ... . 20 mv — 200 v pk-to-pk

Frequency Range

Accuracy ...

Input Impedance ... ..
or 40 uuf depending an setting

....... .. 0.05 cps — 30 ke
(Dawn m O O} c¢ps with carrectian}

. 3% ENTIRE RANGE
10 meg shunted by 17 uuf

56
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ACCESSORIES are available for all voltmeters to ex-
tend voltage measurements down to 20 uv and up to
10 kv, and to measure currents from 0.1 yamp to 10
amp, and to provide DC from the Model 300 Yoltmeter
to drive external recorders or remotely located meters.

BALLANTINE

LABORATORIES, Inc.
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Now Available from B&A
HIGH-PURITY LOW-MELTING GLASS

For Coating Electronic Devices

Here’s good news for every pro-
ducer of electronic devices. Low-
melting glasses—a new research
development reported before the
Electrochemical Society by S. S.
Flaschen and A. D. Pearson of
Bell Telephone Laboratories* —
may represent a major break-
through in low cost and highly
efficient protective coating
of semiconductors, capacitors, di-
odes and other types of electronic
devices.

These new, high-purity, low-
melting glasses promise an ideal
coating for protecting germanium
and silicon transistors and diodes

BAKER & ADAMSON®
«“RElectronic Grade”
Chemiocals

ELECTRONIC INDUSTRIES -

June 1959

from atmospheric oxidation, con-
tamination and humidity. Coat-
ing may be accomplished by
simply dipping the devices in a
fluid bath of the glass, withdraw-
ing and cooling; by vapor deposi-
tion; or through the use of a
pre-form (compressed powder).

Research quantities now available
from B&A!

We can now supply low-melting
glasses to meet the needs of your
development engineers. Write us
today for further information or
technical assistance.

llied

hemical

Other B&A “Electronic Grade”
Chemicals Available!

Baker & Adamson, the nation's fore-
mast producer of laboratory and scien-
tific chemicals, offers an extensive
lire of “Electronic Grade” chemicals
—specially designed to meet the strin-
gent quality requirements of the elec-
tronic industry. Other special high
purity chemicals ate also available or
can be custcm made fo meet your
needs. For more information, write for
free folder, “Electronic Grade Chemi
cals.”

*Abstract No. 116, Journal of The Electrochemical Socl-
ety, August, 1958.

GENERAL CHEMICAL DIVISION

40 Rector Street, Naw York 6, N. ¥.
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New to the family of Muirhead
Oscillators, comes the D-880-A
Two-Phase Low Frequency Decade
Oscillator. Having a frequency
range of 0.01¢/s (one cycle in a
hundred seconds) to | |.2ke/s, this
oscillator forms part of the
Muirhead Transfer Function Analyser
and has many other applications

in the servo-engineering field
where the study of low frequencies
is of increasing importance.

Write for publication 130.

NEW Two Phase Low
Frequency Decade

OSCILLATOR D-880-A

376
MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK 17 - N.Y.- US.A.
STRATFORD - ONTARIO - CANADA
BECKENHAM - KENT - ENGLAND

MUIRHEAD INSTRUMENTS LIMITED -

MUIRHEAD & CO. LIMITED -

58 Circle 114 on Inquiry Card

| ((TEGHNIQUE

A Quarterly
Journal of
Instrument
Engineering

Are you on \ our Mailing List?
Free on Request
from

Muirhead & Co. Ltd.

Beckenham,
Kent, England
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e Mark!

of Reliability?"

Compression End Seals

Threaded End Seals

2 Miniature Closures é?&/

Transistor Closures 4 Sin'gﬁe Lead Terminals %

Plug-in Connectors ' ) " Color Coded Terminals ﬁﬁ

) Multiple Headets Custom Sealing Service {8/

Consult E-! for
Compiete Design-
Engineering Service
on your next
Sealing Problem . ..
Sales Engineers
Located in all
Principal Cities

=

®

The E-I line provides designers with the versatility of the most complete
selection of standard seals in the industry. Proof of their dependable
performance is the fact that E-I Seals were employed on the Atlas Missile
Program ... are specified for critical assignments industry-wide on both
commercial and military equipment,

Select your seals from the E-I standard line or ask E-I for quotations on
custom sealing components of your own manufacture. Either way, E-I
engineers will work with you in meeting your sealing requirements, quickly
and economically!

ELECTRICAL INDUSTRIES

o e
A Division of Philips Eleetronics, Inc «+ MURRAY HiLL, NEW JERSEY

PATENTED IN CANADA, NO. 523,390; IN UNITED KiNGDOM, NO. 734,583; LICENSED IN U. S. UNDER NO. 2561520,

ELECTRONIC INDUSTRIES
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it could
happen...

with

Elllenco &

CAPACITORS!

-

‘,.f o~

NEW Wz//a/&— W
CAPACITORS

INSURE FAILURE-PROOF PERFORMANCE!

Only 1 Failure in 7,168,000 Unit-Hours for 0.1 MFD Capacitors?”*

-
*
zre

Setting a new standard of reliability! o

*Llife tests have proved that El-Menco SPECIFICATIONS
Mylar-Paper Dipped Capacitors — tested o

aty100°(? with p:::ted vtf’lfage applied — e',a.ﬁﬁsﬁfﬂf,i?; :\Irclé’ue::d *20%. Closer tol-
have yielded a failure rate of only 1 per o

716,800 unit-hours for 1 MFD. Since @ INSULATIOM: Durez phenolic resin impregnated.
the nu_mb?r of unit-hours of. these capaci- o .. c No 208 & $ (.032") annealed copper-
tors is inversely proportional to the weld crimped leads for printed circvit application,
capacitance, 0.1 MFD El-Menco Mylar- .

Paper Dipped Capacitors will yield ONLY :0"2'5152“"’:‘ d;“i”f:'torzu:' f‘:/l?a ';"‘e‘ rated
1 FAILURE IN 7,168,000 UNIT-HOURS. 98- Gebeliding up 8 vollage.

v ® INSULATION RESISTANCE AT 25°C:
SUPERIOR FEATURES! For .O5SMFD or less, 100,0CO0 megohms minimum.

® Five case sizes in working voltages and ranges: Greater than .05 MFD, 5000 megchm-microfarads.

—
e CHRINDGY = 018 to .5 MPD ® INSULATION RESISTANCE AT 100°C:
ue For .OSMFD or less, 1400 megohms minimum.
0 WBC 00820 Greater than 05MFD, 70 megohm-microfarads.
600 WVDC — 0018 to .25 MFD
® POWER FACTOR AT 25°C:
1000 WVDC — 001 to .1 MMF 1.0% maximum at t KC.
1600 WVDC — .001 to .05 MFD
e ————— —_—

Wirite for Technical Brochure Giving Complete Information on fhe)
El-Menco Tubular Dur-Paper Lline. /

THESE CAPACITORS WILL EXCEED ALL THE ELEC-
TRICAL REQUIREMENTS OF E.|J.LA. SPECIFICATION
RS-164 AND MILITARY SPECIFICATIONS {MIL-C-91A
AND MIL-C-25A.

FOR FAILURE-PROOF PERFORMANCE . . . COUNT ON
EL-MENCO MYLAR-PAPER DIPPED CAPACITORS . . .
FROM MISSILE GUIDANCE SYSTEMS TO DATA PROC-
ESSING EQUIPMENT!t

*Registered Trade Mark of DuPont Ca.

THE BIECTRO MOTIVE MEG. CO., INC.

Monvufacturers of El-Menco Capatciiors

® molded mico® dippad mica ® mico trimmer ® dipped papes
® tubulor paper ® ceramic @ silvered mico films @ ceramic discs

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier Yo Jobbers and Distributoss in the U.S. oand Caonado
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ORMICA® NEW EP-37

Lominaoted Plostic

Formica team:

(1 tor) Eldon Fender. R&D: John
Fitzer, Manager of Process Engi-
mt’rmv und Featon Harnlllml,
Munum r of Industrial Products

e mmnlrale,s flame retardant prop-
ertics of new paper-epoxy grade.

Formica perfects new Flame Retardant grade

== The team shown above demonstrates the flame retardant, self-extin-

H guishing properties of the newest Formica copper clad, EP-37. Because of
these unusually effective properties, the new paper-epoxy is well suited for
use in computers, radio, tv, telephone and aviation electrical devices.
Increased dimensional stability—30% greater than existing grades under
moisture conditions—offers many other application advantages.

New EP-37 Properties . . .

Flame retardant

Self-extinguishing This basic new material offers the additional properties shown at left—
Dimensional stability under both so essential for dependable printed circuit performance. For complete in-
solder dipping and humidity formation, send for frec test sample and data infermation. Formica Cor-
conditions poration, a subsidiary of American Cyanamid, 4536 Spring Grove Ave.,

Million megohms IR Cincinnati 32, Ohio

Cold punch 1/16"
10# avg. bond strength

500°F. solder heat resistance for | -y
25 secs.

a product of

F1-2158
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NEED A TAPE WORKHORSE?

“ScorcH” BRAND Sandwich Tapes

wear longer, cut head maintenance even in digital work
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Tote that tape—change that reel—clean that head!
If your project atmosphere sometimes seems that
way, “SCOTCH” BRAND Sandwich Tape comes to the
rescue. How about the possibility of getting over
50,000 passes out of a computer tape? And if that
sounds attractive, consider the value in a tape that
has no rub-off, won't give you any head build-up,
drastically reduces maintenance and replacement
on costly head assemblies.

One user found that the simple change to
“ScoTcH” BRAND Sandwich dramatically reduced
head replacements. And—where heads previously
had to be cleaned after every run, “SCOTCH” BRAND
Sandwich Tape cut cleaning to once a week.

The secret’s in the Sandwich—the high potency
oxide magnetic coating is
sandwiched between the tough
polyester base and a thin pro-
tective plastic layer. The coat-
ing never contacts the head—
you get smooth, low-friction
tape movement, plus an end SACHING
to rub-off, head build-up, and
a reduction in erosion of the
critical slit in the recording
head. Though the 50 micro-inch protective layer
causes some slight reduction in high frequency re-
sponse, the plain facts are that Sandwich Tape
packs up to 600 pulses per inch in digital work—
has broad usage in AM, FM, or PDM applications.

In “ScorcH” BRAND Sandwich Tape you have a
tape workhorse, pulling a big load over long dis-
tances. One user reported fewer drop-outs with
each successive pass. As his recording heads were
cleaned, the contaminates proved to be in the sys-
tem, not the tape. Speaking of drop-outs, beware
the villainous cigarette—often a culprit. One care-
less gesture and an ash can cause 40 to 60 drop-outs.

Whatever your application — data reduction,
acquisition or control programming — count on
3M technology to create tape of higher uniformity
and reliability for error-free performance.

“ScorcH” BRAND High Output Tape No. 128
gives you top output at low frequencies, even under
extremes of ambient temperatures. “ScoTcu”
BRAND High Resolution Tape No. 159 lets you pack
more bits per inch, offers extra playing time. Finally,
for top performance at low cost per foot, “Scorcn”
BRAND Instrumentation Tapes Nos. 108 and 109
remain the standard for the industry.

Where there’s no margin for error, there’s no
tape like “ScoTcH” BRAND. For more details, write
Magnetic Products Div., 3M Company, St. Paul 6,
Minn., or mail the reader inquiry card. © 1959 3M co.
““SCOTCH” is a registered trademark of 3M Company, St. Paul 6, Minnesota.

PLASTIC PROTECTIVE LAYER

w Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario.

oty

SCOTCH BRAND MAGNETIC TAPE

FOR INSTRUMENTATION
Minnesora VIiNiNG anp INIANUFACTURING COMPANY é,“" A‘Q;
e« WHERE RESEARCH IS THE KEY TO TOMORROW 4\ /2

ELECTRONIC INDUSTRIES + June 1959



meanwhile ...# . back on the earth

Rockets, missiles, moon shoots
and interplanetary space
travel make highly fashionable
advertising these days.
Naturally, it is gratifying to us
to know that Fusite Glass-to-Metal
Hermetic Terminals are aboard
nearly all these hcwr/ maw ng
trips into the outar universe. But
at least part ¢* the erc'&,iﬁe;"r;em t
of participation is passing us by
We have no top secret lats or
spbecial assembly or exotic mil:tary
model terminals. The Fusite Terminals
that are performing so well under
these extremes of temp=zrat
pressure, and mechanical ;l@u are
pretty much the same kind of term als
we produce every day by the tens of
thousands for commercial production
We're fairly certain that this proves
something or other about the ability of
Fusite Terminals to perform rather weil in
your earth-bound electranic components
But we suspect nothing ce > 1
point to your satisfaction quite so we
as trying them yourself—test
and comparing with other ki
of terminals. It may seem like an
“earthy'’ approach, bat if it makes 2ns
to you, samples are yours for the 2

o TERMINALS > THE FUSITE CORPORATION

k4 PERFORMANCE ¥
L4

o Dept. G-4, 6000 Fernview Ave., Cincinnati 13, Ohio

L4 \
GERER ..
IN EUROPE: FUSITE N.V. KONIGWEG 16, ALMELO. HOLLAND
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FOR ACCURATE QUANTITATIVE MEASUREMENTS ...

USING SWEEP FREQUENCY

GENERATOR TECHNIQUES. ..

The instrument features provisions for external markers, employing
“birdie bypass” circuitry, and a plug-in R.F. detector that can be used

in remote applications,
$1260.00

WIDE BAND SWEEP FREQUENCY
GENERATOR — MODEL 900-A

SWEEP WIDTHS—AS WIDE AS 400 MC . . . FROM 0.5 MC ta 1200
MC. The JERROLD Madel 900-A, Wide Band Sweep Frequency Gener-
ator is an instrument of unusual versatility. In two ranges—0.5 MC to
400 MC and 275 MC to 1200 MC—the instrument supplies sweep signal
with center at any frequency from 500 KC to 1000 MC and with
sweep widths as broad as 400 MC and as narrow as 100 KC. The
RF output——carefully monitored by motched, crystal diodes feeding a
two stage, push-pull AGC amplifier—is flat within =05 db at full
sweep width up to 800 mes. and *1.5 db fram 800 mcs. to 1200 mcs.
When using sweep widths as narraw as 20 mcs. flatness at any center
frequency is approximately *0.15 db. The output voltage is 0.5 volts
RMS across a 50 ohm load at the upper range and 0.25 volts at the
lower range.

Wide Band Sweep Generators—Models 601 and 602

Portable, wide band instruments designed for the test and alignment
of LF, IF, and RF circuitry. The Generators feature an electronic, satur-
able reactor sweep circuit with a maximum sweep deviation of approxi-
mately 5 to 1. RF output on all ranges is fundamental.

MODEL 601 5

12 MC to 225 MC in eleven overlapping ranges. RF output of 1.0 volt
RMS. Output flat =1, db over widest sweep width and as flat as
1/5 db at sweep widths of 40 mc or lower.

MODEL 602

4 MC to 112 MC in eleven overlapping ranges. RF output of 2.5 volts
RMS. Output flat within Y%, db.

Other Generators available on special order to cover any portion of

the frequency range from 15 KC to 225 MC.

A HIGH SPEED COAXIAL
SWITCH — MODEL FD-30

For the simultaneous display of two
channels or voltages on an oscilloscape.

Frequency range of coaxial circuit is
from DC to 250 MC with a VSWR of
less than 1.1 at 50 or 75 ohms impe-
dance. Switch contacts “Mercury-
Wetted"" with an adjustable switch rate

of 30, 15 or 10 cps.
$250.00

$150.00

Variable, switch-type attenuators from DC to 500 MC. The atten-
vators feature: 0 to 62.5 db attenuation, in 0.5 db steps; low
insertian loss of % db at 250 MC, and % db at 500 MC; YSWR
af less than 1.15 at 250 MC, and less than 1.4 at 500 MC; newly
developed rotary, coaxial switches that utilize a floating rotor with
dual wiping, self aligning contacts mounted in a “'Tel-F" dielectric;
completely shielded switch sections; and rugged, compact design.
Model AV-50 is 50 ohms with BNC connectors, and Model AV-75
is 75 ohms with Jerrold “'F"" Series connectors.

ALSO AVAILABLE FOR ACCURATE QUANTITATIVE MEASUREMENTS

MODEL 707 — PRECISION SWEEP GENERATOR

Available with plug-in oscillator heads for any frequency range from
4 MC to 250 MC. Fiatness +5/100 db, power output +20 dbm.

MODEL CM-6 & CM-10 — CRYSTAL MARKERS

Available with 6 or 10 crystal frequencies of your choice. Harmonics,
side band or "birdie bypass' markers.

MODEL VC-12 — VOLTAGE COMPARATOR

For use with any sweep generator for accurate quantitative measure-
ments of Voltage, Power, dbm, and relative db differential.
MODEL SPR-100 — OSCILLOSCOPE PREAMPLIFIER
A complete sweep generator accessory featuring a built-in detectar
that is flat to 250 MC, a preamp. gain of 40 db, and provision for
marker insertion employing “birdie bypass'™ circuitry.

Ii{iUN]] ELECTRONICS CORPORATION

Industrial Products Division
Dept. 7gp 34, The Jerrold Building
Philadelphia 32, Pa.

Jerrold Electronics Corp., Lid., Toronta, Canada ~ Export Representative, Rocke International, New York 16, New York
Prices and Data Subject to Change Without Notice
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Amperex®

FRAME GRID TUBES
ARE PREFERRED FOR ...

TEST INSTRUMENTS
MICROWAVE COMMUNICATIONS
0SCILLOSCOPES

1. 2.

THE FRAME GRID 1S AMPEREX FRAME GRID TUBES —
APPLIED TO THE CONTROL PROVEN FOR RELIABILITY BY
GRID WHERE 1T REALLY MILLIONS OF TUBE HOURS
COUNTS, WHERE IT PROVIDES: (LESS THAN 0.1% PER 1000
e BETTER VHF HRS. FAILURE RATE) — ARE NOW
AND UHF IN FULL PRODUCTION TO
TUBES MILITARY SPECIFICATIONS IN
@ HIGHER GAIN ONE OF THE WORLD’S MOST
BANDWIDTH MODERN TUBE MANUFACTURING
PERFORM- INSTALLATIONS — AMPEREX
ANCE HICKSVILLE, LONG ISLAND, N. Y.

@ EXTREME
UNIFORMITY

® LOWER NOISE

THE AMPEREX FRAME GRID CONSTRUCTION IS UTILIZED
IN A LINE OF PREMIUM QUALITY TUBES FOR MILITARY SYSTEMS
REQUIREMENTS AND EXACTING INDUSTRIAL APPLICATIONS.

— AMPEREX 5847 (MIL-E-1/467)

',:i Reliable Broadband Amplifier Pentode

oo « plug-in replacement for Type 404A in existing equipment
« high figure of merit

AMPEREX 6688A (MIL-E-1/1218 NAVY)

i : Reliable, Ruggedized, Broadband Amplifier Pentode
he frame grid is the cltosest approach to the ideal [ o P ) - N
Ehy_sicis;‘; grid”—electrical characteristics but no P AN Lf)a'sz‘:‘i:aa':ggg:ra:::t‘sazz meg::}“tzé::éom'é:égz;:"ed
sical dimensions.
i * figure of merit of 250 Mc as broadband amplifier
it results in: + saves entire stages in IF and video amplifiers
« higher transconductance 3 « improves signal-to-noise ratio
per milliampere f “—“' ¢ preferred for new equipment design, particularly
o tighter Gm and plate | airborne applications
current tolerance ¢ long-life cathode
e low transit time
¢ low capacitances A
« lower microphonics 5 AMPEREX 6922 (MIL-E-1/1168 NAVY)

Reliable, Ruggedized, High-Gain Twin Triode
« for reliable radar cascode stages

o for high-speed computer operation

¢ for HF, IF, mixer and phase-inverter stages

. _ + 2500
+ high transconductance (G = 12,500 * 2000)

o rugged construction

AMPEREX FRAME GRID

The grid-to-cathode spacing tolerance is
determined by the carefully controlled
diameter of grid support rods (centerless

¢ low noise
¢ long-life cathode

ground) and by frame crossbraces between * new “dimple” anude
these rods. Extremely fine grid wire
eliminates the ‘‘island effect’’ usuatly
encountered in conventional tubes with /“ "N AMPEREX 5842 (.MIL'.E'”466.)
equally close grid-to-cathode spacing. Rigid Reliable, High-Gain Single Triode . .
support of fine wires reduces mechanical o plug-in replacement for type 417A in existing equipment
resonance and microphonics in the grid. « for grounded grid amplifiers
i » high figure of merit
- « low noise
CONVENTIONAL GRID MK opi -
Grid-to-cathode spacing tolerance depends ] high transconductance (G. = 25,000 + 5000)

on accuracy of grid dimension, obtained by
stretching on a mandrel, and on tolerances

of holes in top and bottom mica rod Pt 7 AR
supports. Diameter of grid wire must be V777 1 I A SRS Y

large enough to be self-supporting. IS T D [ 257 ask Ampe"ex
SNNA\\NNEFZFIII T about applications assistance for

—) i‘?'.'”" = reliable Premium Quality (PQ) framc grid tubcs,

For additional data write to Semiconductor and Special Tube Division

impe:x Electronic Corp., 230 Duffy Avenue, Hicksville, L. I., N. Y. .
e e § 2 ihoae R iCameanamts 116 ¥a



SPECIFY PYRAMID for every application of modern electronic circuitry
New and available from Pyramid: Capacitors—New type TAK Tantalum—New Mylar® dielect
ucauw—— 101, 103, 106, 107, 109, 111 featuring the “Gold Standard,” a line of +10
tolerance capacitors made specifically for the replacement market—New high reliability tyg
TQ and CQM for telephone and computer applications—New —*—‘——D—« silicon rectifiers 1
radio and TV replacement malket— and model RC-1, New Resistance-Capacity-Ratio Brid
- ) amplifier for checking electrolytics used in miniaturized equipmer

Pyramid continues to &&n_43 supply a line of dry electrolytics and paper dielectric capacitors

standard and miniature types for today’s most critical requirements. All are made to exact standar
which meet or exceed rigid requirements of military specifications Q MIL-C-25, MIL-C-62 ar
MIL-C-3965. For information or engineering data pertaining to g- % your specific applicatior
write to: Research and Development Division, Pyramid Electric e "[ Company, Darlingto
S. C. or Sales Office: Union City, N. J. EXPORT: 458 Broadway, N. Y. 13, N. Y. CANADA: Wm. Cohe
Ltd., 7000 Park Ave., Montreal. Capacitors—Rectifiers—for original equipment . . . for military applic

tions . . . for replacement.
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.. from launch to completed mission
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CONN ECTOR RE LIABILITY is the most important specification
you can buy. CEC’s NEW Series 500-C Multi-Contact
Rectangular Connectors have it in every detail! Consider
the all-important contact insulator block, for example .
a glass-filled diallyl phthalate composition with
high strength, lightweight, and excellent dialectric
properties. Snap-in contacts stay put in the block
and individually resist a rear axial pull of 20 Ibs.
.. .that’s a CEC gnarantee!

A four-way crimp holds wires into contacts for
positive, fail-proof electrical continuity. Standard
CEC connectors come in §-,26-,34-,42-,50-,75-, and
100-contact types...in a wide variety of mounting
configurations. Special connectors are designed and
manufactured to your raquuements Call Connector
Department, EMI Divi-

sion, SYcamore 6-9381,
Pasadena, Calif., or write
for Bulletin CEC 4004-X18.

e

Electro Mechanical Instrument Division

CONSOLIDATED ELECTRODYNAMICS / 360 Sierra Madre Villa, Pasadena, Calif.
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ESC

On December 18, 1958, the world entered a new era of communications with the successful orbiting
of an Atlas ICBM—the Talking Satellite that broadcast President Dwight D. Eisenhower’s Christmas
message to the world. Circling the earth at a speed of more than 17,000 mph, the Talking Satellite”
repeated the President’s message, erased it, and received and rebroadcast new messages in both

voice and code.

ESC Corporation is justifiably proud that its delay lines were selected to aid in this electrifying
triumph for America and her electronics industry. Especially designed by ESC, these delay lines
were used in the timing sequence for propulsion, the guidance system and the telemetering system.

As America's largest manufacturer of custom-built and stock delay lines, ESC has continually met
the responsibility of leadership by providing virtually every type of delay line needed by defense
and industry. If you have a delay line problem, let ESC’s design staff suggest a custom-built answer.

@ WRITE TOOAY FOR COMPLETE TECHNICAL OATA.
® exceptional employment opportunities for engineers experienced in computer components . . . excellent profit-sharing plan.

CORPORATIO N 534 5eRcEN BOULEVARO, PALISADES PARK, NEW JERSEY

Distributed constant delay fines « Lumped-constant delay fines » Variable delay networks « Continuously variable delay lines « Pushbutton decade delay lines » Shift
repictere « Pulee trancfarmere « Medium and low-nower trancfarmere « Filtere af all tunee o« Pulea.farming netwarke « Miniature nlito.in ane latard circuit ki




ADD
DISPLAY RETENTION

4

DuMont DVST cathode-ray tubes offer the distinct

advantage of display retention far beyond the capa-

bilities of usual phosphor persistence, plus the added

feature of erasing all or part of presentation. This is e

the modern display method, adding virtually all the DU MONT now makes available the most com-

Vv f H iv plete capabilities and production models in DVST
advantages of other types of display to the exclusive, Fthodonay tubes. From 4" to 21" in screen di-

ameter incorporating both electrostatic and elec-

inherent advantages of CRT display. :
tromagnetic deflection. A type and size for every
Write for details. .. application . . .

INDUSTRIAL TUBE SALES

Circle 125 on Inquiry Card 69

«€———Circle 124 on Inquiry Card



Easier to order...

STANDARD I-T-E LARGE WAVEGUIDE

Cut costs, reduce paperwork, and save time by taking
advantage of I-T-E’s broad range of standard waveguide
and waveguide test equipment. For use in multimegawatt
radar and scatter communications systems. Constructed
of 6061-T6 aluminum alloy, by the heliarc process, for
maximum durability and strength with lightness. Meets
all E1A proposed waveguide standards. Available in des-
ignations WR 770 through WR 2300.

Also look to I-T-E to meet your special waveguide needs.
I-T-E’s experienced waveguide engineering group and
highly specialized fabrication facilities will design and
build waveguide to your specifications.

For additional information about I-T-E large waveguide—
standard or special—write I-T-E Special Products Division.

Terminations

-
-

Gas barriers

Straight sections

Slotted lines E-H plane tuners Close-loop directional couplers

I-T-E CIRCUIT BREAKER COMPANY

Special Products Division « 601 E. Erie Avenue - Philadelphia 34, Pa.
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AN/MS CONNECTORS a complete selection of standard MIL-C-
5015 connectors, including new “Stub E” environmentally
resistant constructions. Miniature AN-type 165 series; mini-
ature “Minni E” environmentally resistant connectors. Re-
quest Catalog A5 for complete data.

-_— — —

RF CONNECTORS every standard RF Series, N, BNC, C, HN;
BN, LC, LT, UHF is available from ampienoL. Subminax
RF connectors are an expanding line of subminiature types
made only by awrnenoL. Complete engineering services
stand behind each ampHENOL RF. Request Catalog D3.

RACK & PANEL CONNECTORS from the remarkable Blue Ribbon
connectors with their smooth-working “ribbon” contacts to
new “Poke Home” contact designs, AMPHENOL connectors
meet every rack & panel application need. Request Catalog B6.

S ———— T —

MISSILE CONNECTORS Breakaways, umbilical and interstage.
are designed and produced by AmPHENOL for a large num-
ber of missile projects. Each is a special purpose connector,
application-engineered for a particular requirement. Write
for additional information.

HERMETIC SFAL CONNECTORS new “Identoseal” marking on
ampHENOL hermetically sealed connectors provides clear con-
tact identification in the compression sealed glass inserts.
Receptacles to mate with AN/MS, 165 and MinniE connec-
tors. Headers also available, Request Catalog AS.

PRINTED CIRCUIT CONNECTORS 143 Series receptacles mate with
standard .055” -.073" boards, 6 o 22 contacts, and with 133
Series plugs and adapters, 10 to 22 contacts. Superior gold-
plated contacts, other reliability features. Request Catalog B6.

ELECTRONIC INDUSTRIES -+ June 1959
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TO PREVENT DAMAGE caused by over-trave
has engineered a new Radar Antenna Buffer. Ii
limits of antenna travel, the Houdaille Buffer util}
damping to dissipate the energy of extreme shock |

a

S

\ AANNNNRNN
"’4//3;\

>

N\
TYPICAL HOUDAILLE BUFFER
1 Ram 2 Housing 3 Cylinder
S & 6 Closure flanges 7 Bearings

9 Fluid-level indicator and filler opening
12 Return Spring

a Reservoir
8 Seals
10 Orifices
13 Check Valve

HOUDAILLE BUFFERS CURRENTLY IN PRODUCTION INCLUDE:
® Resisting force from 100 Ibs. to 125,000 Ibs.
o Strokes from 1 inch to 9 inches.

o Fireproof and other types of hydraulic fluids,
to meet any thermal or logistic requirement.

® Pressurized reservoirs, when required.
@ High-working-pressure units, when needed for
maximum compactness.

v
DG

O %

L)

2
o!

Houdaille Buffers can also be engineered to
cushion the impact of air-dropped portable
equipment, and for missile handling equipment.

WRITE FOR ENGINEERING BULLETINS giving

72 Circle 128 on Inquiry Card
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19 Return Port
14 Tapped Holes
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539 East Delavan Avenue

omplete performance

= e e o 3

itle

A load applied to the ram head causes the ram
to move forward, thus developing hydraulic
pressure within the cylindrical working chamber.
The fluid displaced by the ram movement is
forced through orifices (10) into the reservoir.
Port (11} allows the fluid to return to the
evacuated space on the other side of the piston.
The energy originally applied to the ram is
dissipated by the high-pressure fluid being forced
through the orifices. At the completion of the
stroke, the ram is rapidly repositioned by a
return spring (12). Fluid returns to the working
chamber through check valve (13). Reservoir

(4) is designed to provide adequate space for
thermal expansion. A variety of mounting
arrangements, such as tapped holes (14) can

be provided to meet any requirement.

| >

N

1

HOUDAILLE'S EXPERIENCE and know-how could

be working for you! Damping devices can be designed for
any application—to meet any specifications or envelope
requirements. Send details of your problem to

oudaille
ndustries,Inc.

BUFFALO HYDRAULICS DIVISION
Buffalo 11, New York
Specialists in hydraulic damping and vibration control

%,
Nie
i
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CBS SIMPLEX STEREO: A modified simplex amplifier by CBS
Laboratories . . . a special cartridge by Columbia Records ... and the
new 50FY8 triode-pentode by CBS Electronics unite to make possible
truly economical stereo.

The CBS type 50FY8 combines a triode voltage amplifier and
a pentode power output tube in a T-614, nine-pin miniature
bulb. Operating from the popular Columbia CD stereo cartridge,
the triode section drives the beam pentode to 3.5 watts output.

The compact new tube (same outline as 6BQ5) is available in
four heater versions: 6FY8, 12FY8, 25FY8 and 50FY8. Designed
for stereo, this versatile tube has other potential applications.
Check the characteristics. Write for technical bulletin E-334.

More reliable products through
Advanced-Engineering

CBS ELECTRONICS, Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

ELECTRONIC INDUSTRIES -« June 1959

TYPICAL CLASS A OPERATION OF 50FY8

CHARACTERISTIC

TRIODE PENTODE

Heater

Plate voltage (volts)

Grid 2 voltage (volts)

Grid 1 voltage (volts)
Plate current (ma)

Grid 2 current (ma)
Transconductance (umhos)
A-c load resistance (ohms)
A-f input voltage (vrms)
Max. power output (watts)
Distortion

50 volts at 150 ma
125
-15

25

2000

0.3

Approx. 109
1

Important max. ratings for pentode section are: Plate and
grid 2 voltages, 150 volts. Plate and grid 2 dissipations,
8 and 2 watts respectively. Heater-cathode voltage (heater
negative or positive to cathode), 200 volts.

Circle 129 on Inquiry Card




THE VICTOREEN INSTRUMENT COMPANY
5806 HOUGH AVENUE . CLEVELAND 3, OHIO

GLASS-SEALED DEPOSITED CARBON RESISTORS CORONA TYPE YOLTAGE REGULATORS
RESISTOR DATA CHART S
r_
YOLTAGE | TEMP. MAX. DIMENSIONS — RETMA
TYPE RESISTANCE TOLERANCE COEF. COEF, ':IA: WATTAGE | TEMP, A B c L=/
x/V % /°C s °C (MAX) | (MAX) | (MIN)
; 1623 —+ V4 MIN ;-{
RX2| 1 Mg 1050 Meg | ME31020 | _ o002 | _o.08 | 3000 1 125 |20 a3 [y M“
R.E.TM.A. Types
1.2,5.10.20
RX3| 1 Megio200Meg | o %0 | — 0002 [ —0.08 | 10000 3 125 |3 | 413 | 1% . e g T
TYPE NOM. | TOLERANCE | TesT CURRENT
RX4| 200 ohm to 50 Meg | 1,25 | —.0002 | —0.05 | 800 5 |20 [2 |43 [ e, i MAX | PEAK ] YOUTS | mance
5950 700V [ & 15V | 25.a 5 100 150 v 5-100ua
RXS | 200 ohm t0 200 Meg | 25, | —0002 | —0.05 | 2000 10 200 |3 413 [ 5841 00V | 4 18V | 25ua 5 100 150 18v 5100,
8143 200V | 28V | 25.a 10 100 150 24v 5-100,a
RX8 | 100 ohm 10 10 Meg 12,5 —.0002 [ —0.05 | 750 2 200 | 1% |.240 { 1% 5119 | 2000V | 100V | 25.a 15 100 150 dov 5-100,a
NOTE: 1: 1% and 2% tolerance available only below 20 meg.
2:1%, 2% and 5% tolerance available only below 100 meq. *
3:1% and 2% tolerance available only below 100 meg. ‘_j\
400 '
DIMENSIONS [ [ p—
4 +—c— " T o
<UL} — T e .
¥
HI-MEG RESISTORS Commonly Used Models in T-3 Size*
GLASS SEAL: HI-MEGS are vacuum scaled in a glass envelope NOM. CURRENT g REGULATION
. . . . o . . TYPE TEST TOLERANCE NOM. CURRENT
which is treated with a special silicone varnish which keeps the PT. MIN, MAX. PEAK vouTs N
resistor relatively free from the effects of moisture. GV3B400 500 T 00V 5 150 300 157 515000
R . q . GV3B-600 50ua +10V 600V 5 150 300 20V 5-150.a
RESISTANCE: HI-MEG resistors are available in values from a0 ol N o T - e e ot
10% 10 104 ohms. GV3A-1200 | 50ua +30v | 1200v 10 250 400 dov 10-2504a
. . Lo GV3A-1500 50ua +30V | 1500V 15 300 500 50V 15-300,a
:I’OI.ERANCE. HI-MEG resistors can be supplied in the follow- Gvan 2o ok zov i I Feocov B P o - T
ing tolerances: 1% below 10!'2 ohms, 2% and 5% below 10!3
ohms, and 10% over the entire range.
MAXIMUM WORKING VOLTAGE: 1000 volts. Commoniy Used Models in T-5% Size*
MAXIMUM OPERATING AMBIENT TEMPERATURE: 100°C. wom. CURRENT IN ua REGULATION
. TYPE NOM. TOLERANCE TEST 0 CURRENT
POWER RATING: The power rating for any HI-MEG resistor (5 LI o e LS RANGE
is equal 10 one divided by the resistance in megohms. GV5B-700 700V =20V 10040 10 250 350 25V 10-250,.a
| Gvse-a00 900V +25V 1004a 10 300 500 30V 10-300,a
l‘“ MlN.—n’d— % MAX.—+—I MmA-I GV5B-1000 | 1000V =30V 1000 10 300 500 3BV 10-300,a
X GV5A-1200 | 1200V =36V 10040 10 400 600 dov 10-400,:a
@ GV5A-2200 | 2200V 465V 1004a 20 800 1000 50V 20-800,.
L 20 MAX. / GV5A-3000 | 3000V £00V 1004a 30 1000 1200 5V 30-1000,.
. LEAD DIA.
020 +.002
ELECTROMETER TRIODE
VX-55
— %
A Ve (=
{ D) 400" MAX. MaX, T-9 ]
|
7.3
1%7 MIN. 1.625" MAX. 3546
TYPICAL OPERATION AND TEST CONDITIONS =T A
[ AX >
B . .00 . ... 1.25 Volts lpoeoooo.. 95 ua M
P e - ¢ o 10.0 ma Gm . ..... M0 umho . 3
Ep s < B 9§ 5 75 Volts g .......5x10%  amp Commonly Used Models in T-6 Size
EY. - .. . L. =22 Volts My....... 21 oM NOM. CURRENT IN ua
TYPE V(:‘ G TOLERANCE TEST REGULATION""
LTAGE PT. MIN Max. | PEAK
ELECTROMETER TETRODE
GVEA-450 450 £V 500.a | 20 | 1000 | 1300 30V
5800/VX-41A GVEA-1000 1000 +25V 5000 | 30 | 1000 | 1500 a2v
AS A TETROOE ELLECTROMETER GV6A-2500 2500 +B65V 500ua 50 1500 | 3500 100V
Plate Voitage . . . . . . . 4.5 Volts  Transconductante . . . 15  .mhos GVOAS3000 3000 £V 500ua 20 1000, §13500 0V
Accelerator Grid Voltage (g:) 3.4 Volis Plate Current ., ., . . . 12 na **This reguiation I3 the change in vollage over (he useful range of cusrant from MIN. to MAX.
Control Grid Voltage (g,) . . —3 Volts  Accelerator Grld Current 300 na
Amplification Factor . . . . 1 Control Grid Current. . 10" Am . o
P g Commonly Used Models in T-9 Size
CORONA TYPE VOLTAGE REGULATORS o wow. CURRENT 1N i
TYPE VOI.TA(.;E TOLERANCE TEST REGULATION""
PT. MIN MAX. PEAK
GV9A-600 600 +15V 10000 | 50 | 1500 | 2000 25V
GVIA-1000 1000 +25V 10000 | 50 [ 1750 | 2200 45v
GVIA-2000 2000 +50V 1000.a | 50 | 3500 | 4200 80V
GVIA-3000 3000 +75V 100040 | 50 | 2700 | 7000 1ov

**This regulation ia the thange in voitage over the useful range of current from MIN. to MAX.

7 7-3size voltage regulators are available in any desired

Commonly Used Metal Regulators* nominal voltage 4 2% from 400 volts 1o 2000 volts at

the customary test point of 50 ua. T-5% size voltage

Type VOLTAGE op— CURRENT REGULATION DIMENSIONS regulators are available in any desired nominal voltage

RANGE POINT MAX. MIN. 100-1000u a A [} 3 4 3% from 400 volts to 6000 volts at the nominal test

M1058 6 KV-10 KV 4500V 500,a 1000,a 504a %% 6% 5 "% noirfl at 100 ua. Metal regulators are availabie in any

M105 10 KV-20 KV 3500V 500ua 1000ua 100ue 10% % 5 '™ desired voltage 4500 Yulls trom 7% KV. 10 27%4 KV.

M108 10 KV-20 KV 500V 500ua 10000 10040 7% 9% 8 ™ :n llh; cuslor:ary test pti)ml of 503 ul.l AIII other chaulc-

§ eristics such as maximum and minimum currents,

126 20KV-25KV | 4500V | 50040 | 1000ua | 100ua 10% % 6 1% regulation, elc., may be Interpolated Irom the tabls.
Mize 20 KV-2T KV | 4500V | 500ua | 1000ua | 100ua 1% % 8 %
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Industrial
Products

Division . ‘

IN

CUSTOM
POWER
EQUIPMENT

The Industrial Products Division of ITT offers a complete facility
for custom airborne, ground, and ground-support power equip-
ment and systems. Backed by the research, development, manu-
facturing, and technical experience of the worldwide International
Telephone and Telegraph Corporation, we can package power
equipment with built-in reliability to your exact requirements.
Our complete engineering staff and environmental testing facili-
ties enable us to supply reliable, high-quality units and systems,
both quickly and at reasonable cost —

e DC Transformers ® Complete Systems e Magnetic Amplifiers
® T/R units ¢ High-voltage Supplies ® Transistor-regulated
e Partial Systems @ Inverters Supplies

20-Amp Silicon T/R used Launcher power supply Static power unit for
on Chance-Vought F-8-U for Lockheed's F-104 this nation's most
and Douglas A40-2N. Starfighter. advanced jet bomber.

Typical ITT Power Units. More than 50 different models of ITT
power equipment are proving themselves in use every day.
THE LATEST IN STATIC POWER DESIGN

We have a complete line of fully qualified static power equipment,
from 20 to 200 amps, in silicon or selenium. No moving parts.
Long life — models up to 10,000 hours.

i Let us know your requirements . .. write, wire,.or phone.

Industrial Products Division
— o INTERNATIONAL TELEPHONE & TELEGRAPH CORPORATION
s = 15191 Bledsoe St. * San Fernando, Calif.

ITT arpvides powe-® source for Convair's
B-%8 Hustltar — a completely integrated REGIONAL OFFICES: NEW YORK (Lodi, N.J.), PRescott 3-1550; DALLAS, FLeetwood 1-4468

electrcal pawer system. CHICAGO, LOng Beach 1-3936; LOS ANGELES (San Fernando), EMpire 7-6161
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Precision Electrical Components

RESISTORS

WIRE WOUND precision, encapsulated

Newly developed Kelvin winding techniques produce tension-
free ("RELAXED") resistor.windings, practically eliminating
resistance drift with age and “shorts’” or ‘““opens’” due to
thermal shock.

Specifications: Shock, moisture and temperature proof;

exceeds military specifications.

Size Range: from micro-miniature, .080 dia. x .375 length
to 1.0 dia. x 2.125 length.

Wattage, Resistance and Voltage Range: from .05 watt, 100K
max. resistance, 100 volts max.,to 2.5 watts, 25.0 Meg.
max. resistance, 1200 volts max.

Temperature Range: —65°C to +125°C.

Standard resistance tolerances are 1%, 0.5%, 0.25% and
0.1%. Special tolerances upon request.

Temperature coefficient: +£.002% per degree C within oper-
ating temperature, ranges.

Microscopic techniques are used for precision welding of
all terminations.

WIRE WOUND  power, precision

Available from 20 watts, %" dia. x 2” length to 200 watts,
114" dia. x 1014” length. .

Specifications:

Maximum Resistance Ranges: up to 15K

Tolerances: up to .01%

Temperature Coefficient: =.0029%/°C, closer upon request.
Temperature Range: —55°C to +100°C.

Coating: Silicone varnish

TOROIDS

INDUCTORS

Uncased: impregnated with a special plastic compound for
high Q factors and maximum temperature stability. Coils are
coated with an inert wax having a meiting point of approxi-
mately 125°C. to provide moisture resistance and mechanical
protection. Insulated flexible lead wires with Hi-temp insula-
tion are provided. '
Cased: hermetically sealed in conformance with MIL-T-27A
specifications. A variety of standard sizes and shapes are
available. Special case configurations available to ctistomer’s
specifications.

Encapsulated: easily mounted or stacked on a single screw
through the center holes. The sturdy turret lugs may be used
as tie points to mount other components. Will withstand tem-
peratures of —55°C to +125°C under conditions of high
humidity and severe mechanical shock.

Specifications : Kelvin now offers higher Q factors and induct-
ances at lower frequencies in miniature coils than heretofore
available due to the application of advanced winding tech-
niques. Excellent stability vs. temperature and current, and
self-shielding effects are also main features of Kelvin toroids
wound on molybdenum permalloy dust cores.

Size Range: Encapsulated; 34" 0.D. x 3" height,. to 234"
0.D. x 14" height. Uncased; 54” 0.D. x %3;” height, to
214" 0.D. x 1” height.

Inductance Range: from .00002 HY. to 200 HY.

Temperature Coefficient: 100 PPM/degree F.

Tolerance: within 1% of nominal inductance values.
Stabilized-coils available upon request. These units will
remain within 0.1% tolerance from +30°F to +130°F,

TRANSFORMERS | power, miniature
400 cycle, in the power range under 15 V. A.
Specifications:

Frequency Range: 375 cps to 525 cps.
Ambient Temperature (for full rating): —55°C to +90°C.
Encapsulation: Epoxy; moisture, temperature, shock-proof.

Windings: Toroidal, no external fields.
Specials up to 100 V. A., 400 cycle.

; precision

For precise voltage division or multiplication over wide range

of load fluctuations, frequency and ambient temperature. ..

with low insertion loss. .. in small packages.

Specifications:

Ratio: Two secondary windings, choice of any ratio from 1:1
to 1000:1 on both windings; choice of 115,28, 12 or 6.3
volt primary windings.

Tolerance: 0.19% standard; accuracies to .005%, available,

Case: Hermetically sealed.

MAGNETIC AMPLIFIERS | _
Toroidal construction, maintenance free, rugged and highly
reliable. Designed to fulfill the most exacting requirements.
When inquiring, specify power supply frequency, voltage, out-
put, input and output impedance, signal power for full output,
response time, temperature requirements, maximum case
size and weight. 5

POWER TRANSFORMERS AND FILTER CHOKES |

Available in all standard case sizes and hermetically sealed
in conformance with MIL-T-27A.

FILTERS

precision, electric

Cases hermetically sealed to MIL-T-27A. Low-pass, band-pass,
high-pass and band supression types available in the audio
and low RF ranges.

Send for complete literature

® ;ii:’é ﬁ & ‘.géi g
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TELEMETERING | Sub-miniature .

Available in standard RDB frequencies.

o
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roramas. MIGROWAVE - ELECTRONICS

FOR GENERAL LABORATORY USE

PULSE JITTER TESTER

Model PJ-1
- Measures:
— Relative jitter

— Pulse width fitter
— Repetition rate jitter

Displays:
— Jitter magnitude
— Jitter waveform

| ~ TRANSISTOR MICROWAVE
o e , POWER METER

Model P-3 10-39,000 mc

Measures absolute r-f power level
instantly without tuning. Line or
internal-battery operated.
Rugged, weighs only 6 pounds.

RAPID SCAN RATIO-SCOPE

Model VS-2

Used with sweep generator
(ESG, opposite side). Displays
ratio of two input signals, visual
plot VSWR or response-frequency
on 7" CRT.

< 70 mc. —

KLYSTRON TUBE TESTER

Model K-200

Tests all microwave tubes
as easily as ordinary
vacuum tubes,

& 9 ) -
H o N
@9 e+

lo s :‘é d 28380

’ 5-PULSE, CODED

MULTI-PULSE GENERATOR

Model MP-1A

Generates 5 separate pulses
each with independently
variable width and delay for
5 ! missiles, beacons, and
other systems.

FREE LIFETIME SERVICE
; ON ALL POLARAD
POLARAD ELECTRONICS CORPORATION ¢ INSTRUMENTS
43-20 34th STREET, LONG ISLAND CITY, N. Y. EX 2-4500 z :
nd for catalog with general microwave test procedures « Representatives in principal cities. See your Yellow Pages .
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MICROWAVE

FOR MICROWAVE SIGNAL GENERATION
650 to 50,000 mc

Model MSG-1

MICROWAVE

- SIGNAL
= T GENERATOR
3 [ e
“:" B ee |  Model MSG-34
o W 6% 4,200 to 11,000 mc ahl

.. : In one unft
"“\\_‘__—-_3—-__5;—.';] Power Output::

Model MSG-34

All Polarad microwave signal generators
and sources feature single-dial tuning
control, direct reading frequency dial ac-
curate to 1%, continuous tuning in each

range, high stability, low harmonic con-
tent, and non-contacting short-type kiy-
stron cavity chokes for noiseless tuning
and accurate calibration.

MICROWAVE MICROWAVE
SIGNAL SIGNAL
GENERATORS GENERATOR

. Model PMX
Mo;jseg ,:10862,1400 mc 4,450 to 11,000 mc
Model MSG-2 Basic Unit Model GB-2

2,150 to 4,600 mc

Power Output:
0 dbm to —127 dbm

0 dbm to —127 dbm

(Modulator, Keyer,
Power Suppiles)
Tuning Unit G-48:
4,450 to 8,000 mc
Tuning Unit G-711:
6,950 to 11,000 mc

MICROWAVE
SIGNAL
GENERATOR

Model PMK
10,000 to 21,000 mc
Basic Unit Model GB-3

L |
e (Modulator, Keyer,
v O Power Supplies)
ol Tuning Unit G-1015:
4 i L
uning Unit G- 1:
Model PMK 15,000 to 21,000 mc

Model $G-1218 Signal Generator and Model $§-1218 Source are
available to cover the frequency range 12,400 to 17,500 mc.

Basic Unit: Power Supply and Modutator, Model HU-4.,

MICROWAVE SIGNAL SOURCE Mode! KSS—1,050 to 11,000 mc
Tuning Unit Frequency Range Power Output Range | " see l
X}
512 1,050 to 2,250 mc 80 to 400 mw 3 ;' oS u
S-24 2,140 to 4,600 mc 40 to 250 mw i ~
S-48 4,450 to 8,000 mc 15to 50 mw . ¢ |
s-711 7,850 to 11,000 mc 14to 40 mw ®

EHF Generator EHF MICROWAVE GENERATORS AND SOURCES
9 plug-in units cover 18,000 to 50,000 mc
$ Ee-Qsse SIGNAL GENERATORS SIGNAL SOURCES
Y d ] Basic Unit FREQUENCY RANGE Basic Unit
HE Model HU-2 Model HU-1
3
§ Plug-tn Tuning Plug-In Tuning
Unit Model No. Unit Mode! No.
G1822-1 18,000 — 22,000 mc $1822-1
622251 22,000 —- 25,000 mc §2225-1
G2427-1 24,700 — 27,500 m¢ $24271
62730-1 27,270 — 30,000 mc $2730-1
duel  (pmommn | o
- ,520 — 36,250 mc 36-1
Model ESG 63540-1 351100 — 39,700 mc $3540-1
37,100 — 42,600 mc $3742-1
41,700 — 50,000 mc $4150-1
o & o
, = MICROWAVE SWEEP
o - Py PULSE CODE ——
r a odeliEp® MODULATED
! ‘l' e 0. 1,000 to 16,000 mc HicROWAVE oe
. 0 Basic Unit: Model E-B1 SIGNAL GENERATOR B
'@ & 2 5 interchangeable .
- s & Tuning Units: With Precision
— = Osciiloscope
- : Model B
Tuning Unit  Frequency Range  Power Output 950 to 10,750 mc
4 Interchangeable
mode: E;z %,080 to 2,000 mc 70 — 27308 mw Tuning Units 00
ode! E ,000 to 4,000 mc | 70 — 750 mw .
Model E37 | 3.600 to 7,200 mc | 15 — 500 mw Frequency Range: =
Modet E611 6,700 to 11,400 mc 15 — 200 mw BL-1— 950to 2,400 mc o
Model £816 8,500 to 16,000 mc 3— 75 mw BS.1—2,150t0 4,600 mc
BC-1-—4,450to 8,000 mc
BX-1—7,850t0 10,750 mc - ¥
Sweep Rate: .001 to 100 sweeps per second. Provides 5 independ-
Sweep Width: Continuously adjustable to full frequency ently adjustable pulse
range of tuning unit in use. channels. Model B

POLARAD ELECTRONICS CORPORATION

43-20 34th STREET, LONG ISLAND CITY, N. Y. Tel.: EXeter 2-4500

ELECTRONICS

FOR MICROWAVE RECEPTION

MICROWAVE ACCESSORIES

5

SUB-MINIATURE

MICROWAVE ALL CERAMIC
ATTENUATOR S-BAND CAVITIES KLYSTRON TUBES -
Model S1J) Plate and Grid Maximum Heat &
Covering Pulsed Models Shock Resistance
4,0001t0 12,400 mc Each Covering ZV 1012 600 to 2,000 mc

Continuously vari-
able, stub-tuned.

ZV 1010 900 to 3,800 mc

2,750 10 3,000 me 7y 1909 1,600 to 6,500 me

AR AR
FREE LIFETIME SERVICE
ON ALL POLARAD
INSTRUMENTS

VYR S YRyRYe ey,

@)
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ELECTRONIC

INDUSTRIES

iy’ : "® AWG Table
® Coaxial Cable Charts ® Vire Stranding Chart
This is the third in a planned it ST B L S ® Magnetic Wire Insulations
series of editorial features on Times Wire and Cable Co., Inc. :
3 wire and cable and their applica- {See pace 97 for chart legend) ® Useful Wire Formulas
- tions in the electronic industry. ® Coil Winding Data Chart ® Wire Conversion Tables
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NOMINAL NUMBER & NOM|INAL NOMINAL MAX | MUM
RG/U INNER DIELECTRIC |DIAMETER OF TYPE OF PROTECTIVE |OVER-ALL | WEIGHT | NOMINAL NOMINAL ATTENUATION OPERAT ING
TYPE CONDUCTOR MATERIAL 3/ DIELECTRIC SHIELDING COVERING ¥ DIAMETER (1b/ft. ) |IMPEDANCE | CAPACITANCE | ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) (uuf/ft.) FREQ. (mc) ATTEN. |(Volts rms)
4 |20 AWG A-1 0.116 Copper, | 0.226 0.025 50.0 30.0 Replaced by 1,900
copper double braid RG-58/U
5 16 AWG A-1 0.185 Copper, [ 0.335 0.088 52.5 28.5 100 2.6 | 300 4.7 3,000
copper double braid 1000 9.5 (3000 18.0
16 AWG Silver coated | 0.6 10 0.66
5A | silver covered A-1 0.183 copper, double {1 0.331 0.088 50.0 29.0 100 2.4 (1000 8.8 3,000
copper braid 3000 16.7
* 0.051 inch Silver coated Now designated I 0.16| 10 0.6
5B | silver covered A-| 0.181 copper, double 1A 0.328 0.087 50.0 28.5 as RG-212/u 100 2.4 (1000 8.8 3,000
copper braid 3000 16.7
Double braids;
6 |21 AWG A-| 0.185 inner silver- 1 0.332 0.08! 76.0 20.0 100 2.8 | 300 5.3 2,700
copper weld coated copper; 1000 11.0 (3000 21.0
outer, copper
* 0.0285 inch Double braids;
6A | copper covered A= 0.185 inner, silver 11A 0.332 0.082 75.0 20.0 100 2.8 | 300 5.3 2,700
steel covered copper; 1000 11.0 (3000 21.0
outer, copper
7 19 AWG A-2 0.250 Copper, I 0.370 0.080 95.0 12.5 Replaced by 1,000
copper single braid RG-63B/U
8 |[7/0.0285 inch A-1 0.285 Copper, | 0.405 0.106 52.0 29.5 100 2.1 300 4.2 4,000
copper single braid 1000 9.0 (3000 i8.0
* 8A | 7/0.0285 inch A-1 0.285 Copper, 11A 0.405 0.106 52.0 29.5 Now designated 100 2.1 300 4.2 5,000
copper single braid as RG-213/U 1000 9.0 3000 (8.0
7/0.0285 inch Double braids;
9 silver coated A= 0.280 inner, silver 11 0.420 0.140 51.0 30.0 100 2.0 | 300 4.0 4,000
copper coated copper; 1000 8.5 (3000 (7.0
outer, copper
7/0.0285 inch Silver coated 100 2.3 | 300 4.2
9A | silver coated A-1 0.280 copper, double 11 0.420 0.140 51.0 30.0 1000 8.6 !3000 (7.8 4,000
copper braid 10000 42.0 |
* 7/0.0285 inch Silver coated Now designated 100 2.3 | 300 4.2
9B | silvered A= 0.280 copper, double 11A 0.420 0.150 50.0 30.0 as RG-218/U 1000 8.6 |3000 17.8 5,000
copper braid 10000 41.0
10 [7/0.0285 inch A-1 0.285 Copper, Il with 0.475 0.146 52.0 29.5 100 2.] 300 4.2 4,000
copper single braid Armor (max) 1000 9.0 {3000 i8.0
* RG-8A/U wi th
10A [ 7/0.0285 inch A-1 0.285 Copper, I1A 0.475 0.146 52.0 29.5 Armor. Now 100 2.1 300 4.2 5,000
copper single braid (max) designated 1000 9.0 [3000 18.0
as RG-215/U
i 7/0.0159 inch A-1 0.285 Copper, | 0.475 0.096 75.0 20.5 100 2.1 300 3.8 4,000
tinned copper single braid max ) 1000 7.8 |3000 i6.0
*11A [ 7/0.0159 inch A-1 0.285 Copper, 11A 0.405 0.096 75.0 20.5 100 2.1 300 3.8 5,000
tinned copper single braid 1000 7.8 (3000 16.0
12 [ 7/0.0159 inch A-1 0.285 Copper, Il with 0.475 0.14] 75.0 20.5 100 2.1 300 3.8 4,000
tinned copper single braid Armor (max) 1000 7.8 L53000 16.0
fee page 97 for Charf-t’egen_cl) 4 - 3 3 :_ i - ; o
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NOMINAL NUMBER & NOMINAL NOMINAL MAX | MUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL Y DIELECTRIC SHIELDING COVERING 3/ | DIAMETER|(Lb/ft.) |IMPEDANCE |CAPACITANCE| ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) | (uuf/ft.) FREQ. (mc) ATTEN. (Volts rms)
*12A] 7/0.0159 inch A-1 0.285 Copoer, 1 1A 0.475 0.1u4i 75.0 20.5 RG- 1 1A/U with 100 2.1 ‘ 300 3.8 5,000
Tinned copbper single braid (max) Armor 1000 7.8 | 3000 16.0
13 | 7/0.0159 inch A-1 0.280 Copper, I 0.420 0.126 74.0 20.5 100 2.1 300 3.8 4 000
tinned copoer double braid 1000 7.8 3000 (6.0
*13A| 7/0.0159 inch A-1 0.280 Copoer, LIA 0.420 0.126 74.0 20.5 Now designated 100 2.1 300 3.8 5,000
tinned copper double braid as RG-216/U 1000 7.8 3000 16.0
14 | 0.102 inch A-1 0.370 Copper, 1 0.545 0.216 52.0 29.5 100 |.4 300 2.8 5,500
copper double braid 1000 6.2 3000 13.0
*1yA| 0.102 inch A-1 0.370 Copper, I1A 0.5u5 0.216 52.0 29.5 Now designated 100 1.4 | 300 2.8 7,000
copper double braid as RG-217/U 1000 6.2 | 3000 13.0
15 AWG Copper, I 0.17 10 0.31
15 | copper-covered A-1 0.370 double braid 1 0.5u5 0.197 76.0 20.0 100 1.58 1000 6.5 5,000
steel 3000 15.0
16 | 0.125 inch A-1 0.460 Copper, l 0.630 0.254 52.0 29.5 6,000
copper tube single braid
17 | 0.188 inch A-| 0.680 Copper, il 0.870 0.460 52.0 29.5 100 0.85 300 1.8 11,000
copper single braid 1000 4.2 3000 10.0
*I7A] 0.188 inch A-1 0.680 Copper, 1A 0.870 0.460 52.0 29.5 Now designated 100 0.85 300 1.8 11,000
copper single braid as RG-218/U 1000 4.2 3000 i0.0
178 CANCELLED: REASSIGNED NEW NOMENCLATURE RG-177/U
18 | 0.188 inch A-1 0.680 Copper, 1l with 0.9u5 0.585 52.0 29.5 100 0.85 300 !.8 11,000
copper single braid Armor (max) 1000 4.2 | 3000 10.0
*18A| 0.188 inch A-1 0.680 Copper, 11A with 0.945 0.585 52.90 29.5 Now designated 100 0.85 300 1.8 11,000
copoer single braid Armor (max) as RG-219/u 1000 4.2 3000 10.0
19 | 0.250 inch A-1 0.910 Copper, [} 1.120 0.740 52.0 29.5 100 0.68 300 1.5 14,000
copper single braid 1000 3.5 3000 7.7
*19A| 0.250 inch A-1 0.910 Copper, 1A 1.120 0.7u0 52.0 29.5 Now designated 100 0.68 300 1.5 14,000
copper single braid as RG-220/U 1000 3.5 3000 7.7
20 | 0.025 inch A-1 0.910 Copper, Il with 1.195 0.295 52.0 29.5 100 0.68 300 1.5 4,000
copper single braid Armor (max) 1000 3.5 3000 7.7
*20A| 0.250 inch A-1 0.910 Copper, R 1A with 1.195 0.925 52.0 29.5 Now designated 100 0.68 300 1.5 14,000
copper single braid Armor (max) as RG-221/U 1000 3.5 3000 7.7
0.0508 inch Silver-coated 100 4.0 | 300 25.0
21 high resist- A-1 0.185 copper, double 1 0.332 0.087 53.0 29.0 1000 46.0 |3000 82.0 2,700
ance wire braid {
* 0.0508 inch 'Silver-coated Now designated 100 4.0 | 300 25.0
21A| high resist- A-1 0.185 copper, double 1A 0.332 0.087 53.0 29.0 as RG-222/U 1000 46.0 3000 82.0 2,700
ance wire braid
2-conductor Tinned copper, 30 1.7 100 3.6
22 | 7/0.0152 inch A-1 0.285 single braid i 0.405 0.105 95.0 16.0 200 5.3 | 300 7.0 1,000
copper
.2-conductor | Tinned copper,
22A| 7/0.0152 inch A-1 0.285 double braid I 0.u20 0.151 95.0 16.0 400 10.5 | 1,000
copper max. |
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NOMINAL NUMBER & NOMINAL NOMINAL MAX IMUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL 2/ DIELECTRIC SHIELD ING COVERING 3/ DIAMETER (Lb/ft.)| IMPEDANCE CAPAC I TANCE | ENGINEERING DATA IN db/100ft. YOLTAGE
(inch) BRAIDS (inch) (ohms (uuf/ft.) FREQ.(mc) ATTEN. (volts rms)
* 2-conductor Dual coax.
22B| 7/0.0152 inch A-1 0.285 Tinned copper, 11A 0.420 0.151 95.0 16.0 balanced cable. 400 10.5 1,000
copper double braid Twisted max.
conductors
2-conductors A-1 Individual 0.650 10 0.4 30 0.8
23 | 7/0.0285 inch | 2-cores 0.380 inner, common 1 x 0.945 0.490 125.0 12.0 100 1.7 | 200 2.6 3,000
copper outer, copper 300 3.5
* 2-conductors A- individual 0.650 10 0.4 | 30 0.8
23A| 7/0.0285 inch | 2-cores 0.380 inner, common i1A x 0.945 0.490 125.0 12.0 100 1.7 | 200 2.6 3,000
copper outer, cooper 300 3.5
* 2-conductors A=l Individual | with 1.034 10 0.4 30 0.8
24 | 7/0.0285 inch | 2-cores 0.380 inner, common Armor x 0.735 0.670 125.0 12.0 100 1.7 | 200 2.6 3,000
copper outer, copper 300 3.5
2-conductors A-1 Individual 1.034 RG-23A/U 10 0.4 30 0.8
24A| 7/0.0285 inch | 2-cores 0.380 inner, common 1A x 0.735 0.670 125.0 12.0 with Armor 100 1.7 | 200 2.6 3,000
copper outer, copper 300 3.5
*25 19/0.0117 inch D 0.308 Tinned copper, 1y 0.565 0.205 u8.0 50.0 Pulse cable I 8,000
tinned copper double braid | (peak)
*25A 19/0.0117 inch E 0.288 Tinned copper, v 0.505 0.205 48.0 50.0 Pulse cable | 8,000
tinned copper double braid | (peak)
*26 | 19/0.0117 inch D 0.308 Tinned copper, IV with 0.525 0.189 u8.0 50.0 Pulse cable ] 8,000
tinned copper single braid Armor (max) | (peak)
*26A| 19/0.0117 inch E 0.288 Tinned copper, IV with 0.505 0.189 48.0 50.0 Pulse cable 1 8,000
tinned copper 0 single braid Armor (max) | (peak)
27 19/0.0185 inch D 0.455 Tinned copper | with 0.675 u8.0 50.0 0.3 0.2 | I 0.5 15,000
tinned copper single braid Armor (max) 3 1.3, 10 3.4 (peak)
* 19/0.0185 inch| Composite Tinned copper, |1V with 0.595 Hi?h voltage 0.3 0.2 | i 0.5 15,000
27A| Tinned copper | Rubber Type 0.455 single braid Armor (max) 0.304 48.0 50.0 pulse cable 3 1.3 10 3.4 (peak)
D |
Double braids:
28 19/0.0185 inch D 0.455 inner, tinned v 0.805 u8.0 50.0 0.3 0.2 ] 0.5 15,000
tinned copper copper; outer, 3 1.3 10 3.4 (peak)
galvanized steel |
Double braids;
* 19/0.0185 inch inner, tinned 0.3 0.2, 1 0.5 15,000
28B| tinned copper D 0.455 copper; outer, v 0.750 0.370 48.0 50.0 High voltage 3 4.3 10 3.4 (peak)
galvanized pulse cable
steel wire |
* 19/0.0185 inch Tinned copper, |1V over Hi?h vol tage ! 15,000
28A| tinned copper | Rubber 0.400 single braid Armor 0.805 50.0 50.0 pulse cable for (peak)
use at - 55°C l
20 AWG Tinned copper, 0.184 Replaced by I 0.33 10 1.3
29 | copoer A-1 0.116 single braid [Rh} (max) 0.021 53.5 28.5 RG-58/U 100 4.8 | 1000 18. 1,900
3000 35.
30 | 7/26 AWG B 0.185 Copper, single ! 0.250 58.0 27.0 Replaced by 1,500
copper braid RG-58/U
31 | 7/2) AWG B 0.285 Copper, single ! 0.405 0.106 51.0 31.0 Replaced by 2,000
copper braid RG-8/U
- P
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COAXIAL CABLE

the way you want it....
when you want it/

When it comes to coaxial cable — come to
TIMES first. You name it — we make it —
solid polyethylene and Teflon dielectric,
expanded polyethylene dielectric, semi-solid
polyethylene dielectric, semi-solid Teflon
dielectric. TIMES manufactures over 175
RG/U Type* Coaxial Cables meeting
virtually all industrial and military needs. In
addition, a customer-service stock is
maintained of over 100 RG/U Type Coaxial
Cables in most length-requirements,
providing immediate delivery.

If you're in a hurry, or you want

the best at the right price —

check with TIMES first . . .

" Meeting or surpassing
MIL-C:17 specifications

" ‘-r-V

TIMES |

ELECTRONIC INDUSTRIES - June 1959

PHONE: colony 9-3381 _
(Wallingford, Conn.) for in-stock
information, or write fcr comptete T
wire and cable catalog.

TWX 370 — Wallingford, Conn,

TIMES WIRE AND CABLE GO.,INC.

an offiliate of The International Silver Company

WALLINGFORD, CONN.

SINGLE SHIELD
Solid dietectric

” ==
SINGLE SHIELD
Semi-solid dielectric

r—— <=

DOUBLE SHIELDED

Double jacketed — Tri-axial

— —
SINGLE SHIEL

Solid dielectric — Large diameter

T.F-

o o o AP e

LONGEST LINE
OF COAXIAL CABLES
IN THE WORLD—
Times produces more RG-
type coaxial cables than any

other manufacturer, plus many
specialty types...

L SPECIAL PURPOSE
MULTI-CONDUCTOR

CABLES—

Combination cables—high
and medium temperature
hook-up, coaxial, miniaturized
coaxial—whatever the applica-
tion calls for...

: HOOK-UP WIRE IN
ALL TEMPERATURE
RANGES—

All types of high and me-
dium temperature hook-up

wires for every electronic ap-
plication.

ENGINEERED
WIRE AND
CABLE

Design and development
facilities for wire and cable re-
quirements from DC to 25,000
MCS under all electrical and
environmental conditions...

reé

COMPLETE WIRE AND
COAXIAL CABLE ENGI-
NEERING CATALOG
— WRITE FOR YOUR
FREE COPY...

Circle 3 on Inquiry Card
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IN A HURRY FOR TEFLON* INSULATED

High Temperature Wire & Cable?

MAGNET WIRE -
JUMBO CABLES -

LEAD WIRE
LACING CORDS -

G

MINIATURE CABLES
SPECIALTY WIRE

Airframe Wire

Sub Miniature
 Hook-up Wire
Hook-up Wire

Teflon Tape Plus
Impregnated Glass

Teflon Film
Polyvinyl Chioride

“Extruded Silicone
Rubber

Solid Only
Solid Only
Solid & Striped
Solid

—60°C — +205°C
—90°C — +260°C
—55°C — 4-105°C

—55°C — +150°C

Teflon Impregnated Glass, |

Nylon, Dacron

< Primary Colors Dperating
pacjegcanle Insulation MIL-Std-104 Temperature Jackets WLELS
Cables-Class H Teflon, Extruded Solid & Striped -90°C — 4-260°C 1, Teflon Any combinations of conductors and
' o or Tape Wrapped 2. Impregnated Glass shielding required. i
Cables-Class A Teflon, Extruded Solid & Striped 54°C — +105°C Nylon Braid Any combinations of conductors and
or Tape Wrapped N\y/g:n Ext. shielding required.
P
Cables-Coaxial |  Teflon, Extruded Jackets Only -90°C — +260°C Teflon, Kel-F, [ Conforms to MIL-C-178 and MiL-
_ _ o Solid & Striped Impregnated Glass -8721. o
Magnet Wire | Teflon Film Solid Only -90°C } 260°C - | Conforms to MIL-W-19583, Type III. |
?jllicone or Isonel Natural to 155°C - Conforms to MIL-w-19583, Type il.
ilm
High Temperature |  Teflon, Extruded Solid & Striped 90°C — +260°C Conforms to MIL-W-16878, Types E
Hook-up Wire or Tape Wrapped & EE or other special specifications
_ | as required. o
Extruded Silicone Solid —55°C — +200°C Teflon Impregnated Glass, Conforms to MIL-W-16878 Types F
_Rubber B ) Nylon, Dacron | &FF. - B
Thin Wall Teflon, Extruded Solid & Striped -90°C — +260°C - Operating voltage 300 v.rms.
Hook-up Wire or Tape Wrapped

Conforms to MIL-W-7139A.

Double quad coating for small dia-
meter at 300 v.rms,

MIL-W-16878, Types B, C & D. Plain

or with Nylon coating. .
Conforms to MIL-W-8777A.

Super-Temp also offers the following insulating materials ta the electronic industry and producers of wires and cables:

YEFLON Extruded, both sintered and unsintered,
o in widths from Y’ to 3" and thickness
fram 003’ to 010", MIL-S1d-104 colors.
Impregnated glass

TAPES

FREEY
Send For
Yalvable
NEW 64

84

colored.

AR R

Page

fiber,

natural or

TEFLON Tape wrapped for extra flexibility. MiL-

TUBING Std-104 colors, solid or striped,
Extruded spaghetti solid MIL-Std-104
colors,

Braided impregnated glass fiber in solid

calors,

Sta

New Developments

Mica Magnet Wire, with its
outstanding thermal char-
acteristics, is typical of the
new products being made
by Super-Temp. Many other
new products are under
test for higher temperatures
and better performance.

Circle 4 on Inquiry Card

ELECTRONIC INDUSTRIES -

BONDING

TREATMENTY

Super-Temp can treat the surface of

Teflon Magnet Wire, Cables

and

Hook-up Wires to increase their

bondability for potting and encap-

sulating.

Agents in Principal Electranic Manufacturing Areas

American Super-Temperature Wires, Inc.

32 West Canal Street, Winooski, Vermont ¢ Phone University 2-9636
General Sales Office: 195 Nassau Street, Princeton, N. J_ ¢ Phane Walnut 44450

*DuPant’s TFE Resin

June 1959
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NOMINAL NUMBER & NOMINAL NOMINAL MAX 1MUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL Y DIELECTRIC SHIELDING COVERING 3/ | DIAMETER |(Lb/ft.) | IMPEDANCE|CAPACITANCE ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) (puf/ft.) FREQ. (mc) ATTEN. (volts rms)
32 | 7/21 Awe B 0.285 Copper, single | | with 0.465 51.0 29.0 Replaced by ! 2,000
copper braid Armor RG-10/U |
33 | 10 AWG A-1 0.370 None Lead sheath | 0.470 | 0.390 51.0 30.0 6,000
copper ’
34 | 7/0.0285 A-1 0.455 Copper, single | 0.625 0.224 71.0 21.5 30 0.9 ) 100 1.8 5,200
copper braid 200 2.7 | 300 3.5
*34B | 7/0.0249 inch A=l 0.460 Copper, single 1A 0.630 0.224 75.0 21.5 400 3.8 | 6,500
copper braid max.
35 |9 AWG A-1 0.680 Copper, single 1l with 0.945 0.525 71.0 21.5 100 0.7 \ 300 1.8 10,000
copper braid Armor (max) 1000 4.2 3000 9.2
358 | 0. 1045 inch A-1 0.680 Copper, single 1A with 0.945 0.525 75.0 21.5 400 2.8 | 10,000
copper braid Armor (max) max.
36 {0.162 inch A-1 0.910 Copper, single f1A with 1.180 0.805 69.0 22.0 13,000
copper braid Armor
37 | 20 AWG [+ 0.140 Tinned copper, i 0.210 0.040 52.5 38.0 Replaced by 750
tinned copper single braid (max) RG-58/U
38 17 AWG c 0.196 Tinned copoer, (R} 0.312 0.110 52.5 38.0 Replaced by ‘ 1,000
tinned copper double braid (max) RG-5/U
22 AWG Tinned copper, 0.312 Replaced by I
39 | tinned copper [4 0.196 double braid (] (max) 0.100 72.5 28.0 RG-6, 59/U 1,000
covered steel
22 AWG Tinned copper, Replaced by
40 |[tinned copper [+ 0.196 double braid v 0.420 0.150 72.5 28.0 RG-6/U 1,000
covered steel
W 16/30 AWG [+ 0.250 Tinned copper, ) 0.425 0.150 67.5 27.0 3,000
tinned copper single braid
21 AWG Silver-coated Replaced by 1.8 10 5.6
42 | Resistance A= 0.196 copper, double 11A 0.342 0.050 78.0 20.0 RG-21/U 100 17.0 |[1000 54.0 2,700
wire braid 3000 95.0
2-conductor Copper, single Replaced by
u3 | 7/21 AwG B 0.472 braid | 0.617 95.0 17.0 RG-57/U 1,500
copper
54 | 7/26 AWG A-1 0.185 Copper, single | 0.275 58.0 27.0 Replaced by 2,500
copper braid RG-54A/U
7/0.0152 inch Tinned copper, 0.250 | 0.18| 10 0.85
54A | copper A-1 0.178 single braid 1t (max) 0.041 58.0 26.5 100 3.1 [1000 i2.0 3,000
3000 21.5
20 AWG Tinned copper, 0.206 10 1.0 30 2.0
55 | Copper A-1 0.116 double braid 1"t (max) 0.032 53.5 28.5 100 4.2 | 300 7.9 1,900
1000 16.0 |3000 32.0
1/0.035 silver Silver-covered 0.216 400 11.7 |3000 40.0
55A | covered copper A-1 0.116 copper, double 1A (max) 0.034 50 29.0 max. max. 1.900
braid
* 0.0320 inch Tinned copper, 0.206 4oo 11.7
558 | silver covered A-1 0.116 double braid F1IA (max) 53.0 max. 1,900
copper

3|qpD |PIXPOD
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When does 5¢

worth of wire
cost $250.007

When this installation failed during test, it
cost the manufacturer $250.00 to find the
failure and replace the defective conductor
with Haveg Engineered Teflon* Wire, Had
the manvfacturer used Haveg Engineered
Teflon Wire in the beginning, his inifial cost
may have been higher but his improved reli-
ability would have more than saved the
difference.

ELECTRONIC DIVISION v/re an catte speciatioss

HOOK-UP WIRE—EXTRUDED in sizes AW.G. 10 through
AW.G. 32, per MIL-W-16878B Type E and EE, and NAS 703,
Type U Class A and C. Available in fifteen colors and one, two
or three stripes. Request Bulletin T-500 for engineering data.

HOOK-UP WIRE—FUSED WRAPPED in sizes A.W.G. 8
through AW.G. 32 per MIL-W-16878B Type E. Available in
ten solid colors and one or two stripes. Request Bulletin T-505
for engineering data.

HOOK-UP WIRE—MINIATURE THIN WALL extruded or fused
wrapped insulation of .004 to .007 A.W.G. 22 through A.W.G.
32. Available in ten solid colors and stripes, Request Bulletin
T-510 for engineering data.

SHIELDED LEAD WIRE extruded or fused wrapped in sizes
AW.G. 8 through A.W.G. 30 per MIL-W-16878B Type E and
EE, and NAS 703, Type S Class A and C. Request Bulletin T-520
for engineering data.

LEAD WIRE—HIGH TEMPERATURE tape wrapped "‘Teflon’'*
impregridted fiberglass braid. In sizes A,W.G. 6 through A.W.G.
28 in both 600 Volt (R.M.S.) and 1000 Volt (R.M.S.j. Ten solid
colors and various braided stripes, Request Bullefin T-530 for
engineering data,

MINIATURE CABLES SINGLE OR MULTI-CONDUCTOR ex-
truded or fused wrapped primary insulation, shielded and
jacketed with “Tefion™, lacquered nylon braid, extruded nylon,
silicone, or Teflon lacquered fiberglass or extruded vinyl. Avail-
able in sizes A.W.G. 18 through A.W.G. 30. Request Bulletin
T-540 for engineering data.

AIR FRAME WIRE tape wrapped with a “‘Teflon” impreg-
nated fiberglass braid per MIL-W.7139A, Available in sizes
AW.G. 6 through A\W.G. 22 in ten colors. Request Bulletin
T-550 for engineering data.

COAXIAL CABLE-Standard items are prepared in accordance
with the requirements of MIL-C-17B, but many individual cus-
tomer requirements can also be produced. All Haveg cables are
based on extruded “'Teflon™ dielectric. Request Bulletin T-555..

MAGNET WIRE—Insulated magnet wire fall into four categories
covering four ranges of temperature from —90°C to 350°C and
are tested for rigid quality control in accordance with the
requirements of MIL-W-19583, Request Bulletin T-600 .

MICA INSULATED MAGNET WIRE—Mica insulation has been
developed to withstand a minimum of 350°C, for 200 hours.
Continuing development is expected to improve the temperature
rating and length of operating time.

*Trade Name for Dy Pont's Tetrafluoroethylene Resin,

FIRST IN &ym%e(/ PLASTICS®

HAVEG.

HAVEG INDUSTRIES, INC.

900 GREENBANK ROAD * WILMINGTON 8, DELAWARE

86 Circle 5 on Inquiry Card
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NOMINAL NUMBER & NOMINAL NOMINAL MAX I MUM
RG/U INNER DIELECTRIC DIAMETER OF TYPE OF PROTECTIVE OVER-ALL | WEIGHT NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL ./ DIELECTRIC SHIELDING COVERING j DIAMETER|(Lb/ft.) |{IMPEDANCE |CAPACITANCE ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) | (uuf/ft.) FREQ.(mc) ATTEN. (volts rms)
56 19/0.0117 inch D 0.308 Copper, double | 0.535 Special twist
copper braid |
2-conductors Tinned copper, 30 1.4 100 3.0
57 |7/0.0285 A-| 0.472 single braid | 0.625 .225 95.0 17.0 200 4.6 | 300 5.9 3,000
coooer |
* 2-conductors Tinned copper, 30 1.4 | 100 3.0 )
57A (7/0.0285 inch A-1 0.472 single braid 1A 0.625 .225 95.0 17.0 200 4.6 ’ 300 5.9 3,000
copper |
20 AWG Tinned copper, 10 1.0 | 30 2.0
58 |copper A-1 0.116 single braid | 0.195 .029 53.5 28.5 100 4.2 300 7.9 1,900
1000 6.0 3000 32.0
19/0.0071 Tinned copper, 10 .3 30 2.5
58A |Tinned copper A-1 0.116 single braid | 0.195 .029 52 28.5 100 5.3 ' 300 9.6 1,900
1000 22.0 ;3000 45.0
20 AWG Tinned copper, 10 1.0 30 2.0
588 | copper A-1 0.116 single braid PiA 0.195 .029 53.5 28.5 100 4.2 300 7.9 1,900
1000 16.0 3000 32.0
C 19/0.0071 inch Tinned copper, 0 1.3| 30 2.5
58C |tinned copper A-1 0.116 single braid i1A 0.195 .029 50.0 28.5 100 5.3 | 300 9.6 1,900
1000 22.0 3000 45.0
22 AWG Copper, single 10 1.0 30 2.0
59 |copperweld A-1 0.146 braid | 0.242 .032 73.0 21.0 100 3.8 300 7.0 2,300
1000 14.0 ‘3000 29.0
59A [1/0.0230 A-1 0.146 Copoer, single e |IA 0.242 .032 75.0 21.5 400 9.0 13000 30.0 * 2,300
copperweld braid max. | max.
* 0.0230 inch Copper, single 400 9.0 | 3000 30.0
59B |copper-covered A-1 0. 146 braid i1A 0.242 .032 75.0 21.0 max. max. | & 2,300
steel wire 4 {
60 |[Stranded c 0.250 Copper, single v 0.425 50.0 l
copper braid l
22 AWG Copper, single 3 0.5 10 1.0
62 |copperweld A-2 0.146 braid i 0.242 .0382 93.0 13.5 30 1.7 100 3.1 750
300 5.5 | 1000 10.0
3000 18.0
* 0.0253 inch 3 0.5 10 1.0
62A |copper-covered A-2 0.146 Copper, single 11A 0.242 .0382 93.0 14.5 30 1.7 | 100 3.1 750
steel wire braid (max) 300 5.5 | 1000 10.0
3000 18.0 i
1
7/32 AWG Copper, single 400 5.5
62B |copper-covered A-2 0.146 braid 1A 0.242 .0283 93.0 14.5 max. 750
steel
* 0.0253 inch Copper, single 11.0 400 5.5
63B | copper-covered A-2 0.285 braid 11A 0.405 .0832| 125.0 (max) max. 1,000
steel wire ]
3 0.3, 10 0.6
63 |22 AWG A-2 0.285 Copper, single i 0.405 .0832 125.0 10.0 30 1.t ] 100 2.0 1,000
copperweld braid Fggg Ig.g 1000 7.0
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Now 4 CHR High Temperature TEFLON Tapes

Temp-R-Tape adheres
securely to bar heated to ' N
520°F during high tem-' : .
perature resistance test. ’ ol . 'ﬁ

RPN S Sy “ T

Pressure-Sensitive TEFLON Tapes

easy to apply in both electrical
and mechanical applications

The electrical uses of Temp-R-Tape include slot lining, inter-
layer and interphase insulation, harness bundling, wrapping
for microwave components, transformer coils, capacitors
and high voltage cables, etc.

As a low friction, non-stick facing, Temp-R-Tape applica-
tions range from facings for film guides in sensitive elec-
tronic instruments to the facing for heat sealing bars,
forming dies, chutes, guide rails, etc.

Chemical resistant facing applications include masking
tape in high temperature dipping operations.

All four of these pressure-sensitive Teflon tapes are avail-
able from stock in rolls and in sheet form. In addition to
Teflon tapes, CHR also makes a fiberglass tape with ther-
mal curing, pressure-sensitive silicone adhesive (Temp-R-
Tape GV) and silicone rubber coated fiberglass tape with
thermal curing, pressure-sensitive silicone adhesive (Temp-
R-Tape SGV).

FREE SAMPLES and folder — write, phone or use inquiry service.

fi

88 Circle 6 on Inquiry Card

— —100°F to 500°F applications
— Class H and Class C insulation
— Non-stick and low friction facing

— Chemical resistant facing

TEMP-R-TAPE T is a .006” pressure-sensitive
Teflon tape with —100°F to 400°F (—70°C to
200°C) temperature range. It has high dielec-
tric strength, low power factor, negligible mois-
ture absorption, high elongation, is non-corrosive
and non-contaminating. Meets Class H Temper-
ature requirements.

TEMP-R-TAPE TH is a .013” pressure-sensitive
Teflon tape with —100°F to 400°F temperature
range. It is similar to Temp-R-Tape T except
that it is made of .010” Teflon film to which
003" silicone polymer adhesive has been added.
Often used where a single, thicker dielectric
barrier is desired or where a more rigid, abra-
sion resistant wrap is required.

TEMP-R-TAPE C is a .002” pressure-sensitive,
thermal curing Teflon tape with —100°F to
500°F temperature range. It is made with a cast
Teflon film which provides dielectric strength
(2750 v/m) higher than any other type of Teflon
film. When cured in place, it will operate at tem-
peratures up to 500°F and wiil withstand much
higher temperatures for short periods. Meets
Class H and Class C temperature requirements.

TEMP-R-TAPE TGV is a thermal curing, pressure-
sensitive Teflon impregnated fiberglass tape with
—100°F to 500°F temperature range. Although
it is used extensively for mechanical and elec-
trical applications, its dielectric strength is
lower than other Temp-R-Tapes.

CHR products Include:

COHRIlastic Aircraft Products — dirframe
and engine seals, firewall seals, coated fabrics
and ducts

COHRIastic Silicone Rubber Products —
Silicone rubber moldings and extrusions, sili-
cone rubber sheets, silicone sponge rubber

Temp-R-Tapes — Pressure sensitive, thermal
curing Teflon and silicone tapes

Allied Products — COHRIlastic silicone
cements and conductive gasketing

Leader In Fabrication of Silicone Rubber

CONNECTICUT HARD RUBBER COMPANY

Main Office: New Haven 9, Connecticut

ELECTRONIC INDUSTRIES - June 1959
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NOMINAL NUMBER & NOMINAL NOMINAL MAX IMUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL DIE;ECTRIC SHIELDING COVERING ¥ D1AMETER (Lb/ft. )| \MPEDANCE CAPAC I TANCE | ENGINEERING DATA IN db/100ft. YOLTAGE
(inch) “BRAIDS (inch) (ohms (puf/Ft.) FREQ. (mc) ATTEN. (volts rms)
3 0.3 i 10 0.6
63A |22 AWG A-i Copper, single | 0.415 125.0 Replaced by 30 1.1 100 2.0
copper braid RG-638/U 300 3.6 1000 7.0
3000 12.0
“64 [19/0.0117 inch D 0.308 Tinned copper, 1y 0.495 0.205 48.0 50.0 Pulse cable | 0.7 | 10,000
tinned copper double braid max.
“6uA |19/0.0117 inch E 0.288 Tinned copper, v 0.u75 0.205 48.0 50.0 Pulse cable 1 0.7 8,000
tinned copper double braid (max) (peak)
#32 Formex F, Cooper, single | 5.5 3 10.2
65 ?.IZS"giameter A-1 0.285 braid ] 0.405 0.0832| 950.0 uy.0 10 21.5 30 40.0 1,000
Helix
* #32 Formex F, Copper, single High impedance I 5.5 3 10.2
65A |0.128"diameter A-1 0.285 braid 11A 0.405 0.096 950.0 uy.0 defay line 10 21.5 | 30 40.0 1,000
(Helix) video cable
3 0.5 10 1.0
71 22 AWG A-2 0.146 Tinned copper 1t 0.250 0.0457 93.0 13.5 30 1.7 100 3.1 750
copperweld double braid (max) 300 5.5 1000 10.0
3000 18.0
) 0.0253 inch 3 0.5 10 1.0
718 [copper covered A-2 0.146 Tinned copper, 111A 0.250 0.0u57 93.0 4.5 30 1.7 0 100 3.1 750
steel double braid (max) (max) 300 5.5 1000 10.0
3000 18.0
3 0.5 10 1.0
71A |22 AWG copper A-2 0.146 Tinned copper, 1 0.250 93.0 13.5 30 1.7 100 3.1 750
covered steel double braid 300 5.5 1000 10.0
3000 18.0
72 |22 AWG copper A-2 0.u460 Copper, single | 0.630 150.0
covered steel braid '
73 |20 AWG A-1 0.116 Copper, double | Copper 0.275 25.0
copoer braid braid
74 10 AWG A= 0.370 Cooper, double It with 0.545 0.310 52.0 29.5 100 .4 | 300 2.8 5,500
copper braid armor 1000 6.2 3000 13.0
*74A |0.102 inch A-1 0.370 Copper, double 11A with 0.615 0.310 52.0 29.5 100 1.4 I 300 2.8 7.000
copper braid Armor (max) 1000 6.2 [3000 13.0
77 19/0.0117 E 0.288 Tinned copper, 1 0.415 u8.0 50.0 0.3 0.2 I 0.5 8,000
tinned copoer double braid (max) 3 1.3 10 3.4
77A |19/0.0117 inch E 0.288 Tinned copper, 1 0.450 48.0 50.0 Pulse cable 0.3 0.2 ! 1 0.5 8,000
tinned cooper double braid (max) 3 1.3 10 3.4 (peak)
78 19/0.0117 inch E 0.288 Tinned copper, 1 oor |1 0.385 u8.0 50.0 0.3 0.2 1 I 0.5 8,000
tinned copper double braid (max) 3 1.3 10 3.4 (peak)
78A |19/0.0117 inch E 0.288 Tinned cooper, 11 0.u20 50.0 50.0 Same as RG=-77AfU| 0.3 0.2 1 0.5 8,000
tinned copper single braid except has 3 1.3 10 3.4 (peak)
single braid |
3 0.3 10 0.6
79 |22 AWG A-2 0.285 Copper, single ] 0.u405 0.136 125.0 10.0 30 1.1 100 2.0 1,000
copoerweld braid 300 3.6 | 1000 7.0
3000 12.0
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Cable assemblies by BENDIX

Specialized designs for the most exacting requirements
The versatility of design and reliability of performance
oftered by Bendix* Cable Assemblies result from over a
quarter century of precision manufacturing in this field.
Our outstanding research and design facilities are avail-

able for custom designing cable assemblies to meet your
specialized requirements on each installation. Cable as-
semblies shown are typical Scintilla Division developments
in cabling for aircraft, electronic and missile applications.
*REG. U. S. PAT. OFF,

MISSILE CONTROL CABLE: This cable is fabricated using both THERMQCOUPLE HARNESS: Flexible, completely sealed and suit-

Benseal® (a plastic molded covering) and Bendix electrical able for continuous operation in ambient temperatures of

connectors. Protects vital circuitry controlling the firing of —65° to 1500°F. Thermocouples are singly detachable

missiles. and the sealed harness climinates any chance of trouble
from altitude, moisture or other contaminants.

CONTROL HARNESS: This configuration, encased and scaled in
metal braid and complete with junction box, can safely
withstand the adverse effects of engine environment such
as heat, vibration, and oils.

FUEL CELL CABLE: Safely conducts electricity to fuel control v
valves, pumps, switches and gaging devices immersed within

fuel cells. Features: unbroken stainless steel hellows type

conduit, double layer protection between current carrying
conductors, stainless steel integral connector shells.

3

5

551
HEAVY DUTY CABLE: Ground support cable assembly built and

designed for hard usage at missile launching sites. Heavy

duty moldings and a tough neoprene tubing combine to
resist wear.

RIBBON CABLE: Ribbon type cable terminated 1o both standard
MS or Bendix Pygmy® connectors. Advantages offered
by this type of wiring include durability, performance,
lightness, plus minimum space requirements.

-
Export Sales & Service: Bendix Internationol Division, 205 E. 42nd St., New York 17, N.Y. Canadian Affiliote: Aviation Electric Ltd., 200 Laurentien Blvd., Montreal 9, Quebec
SCINTILLA DIVISION ? .
endjy’ .
SIDNEY, NEW YORK
AVIATION CORPORATION
,q

90 Circle 7 on Inquiry Card
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NOMINAL NUMBER & NOMINAL NOMINAL MAX 1 MUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | QVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUAT1ON OPERATING
TYPE CONDUCTOR MATERIAL ¥ | DIELECTRIC SHIELDING COVERING ¥ | DIAMETER (Lb/ft. )| IMPEDANCE|CAPACITANCE | ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) | (uuf/ft. FREQ. (mc) ATTEN. (volts rms)
* 0.0253 inch 3 0.3 10 0.6
798 | cooper covered A-2 0.285 Copper, single | (1A with 0.475 0.136 125.0 11.0 RG-638/U with 30 1.1 100 2.0 1,000
steel wire braid Armor (max) (max) Armor 300 3.6 1000 7.0
3000 12.0
*81 0.0625 inch Magnesium 0.321 None Copper 0.375 0.172 50.0 37.0 Semi-rigid, 400 5.5 3.000
copoer oxide tube high temperature max.
*82 | 0.125 inch Magnesium 0.650 None Copper 0.750 0.698 50.0 36.0 Semi-rigid, 400 3.5 5,000
copper oxide tube high temperature max.
10 AWG Cooper, single 1 0.23 10 0.80
83 | Copoer A-1 0.240 braid | 0.405 35.0 44.0 100 2.8 1000 9.6 2,000
3000 23.5
* 0.1045 inch Copper, single | IIA with RG-358/U with 400 2.8
84A | copper A-1 0.680 braid lead sheath 1.000 1.325 75.0 21.5 lead sheath in max. 10,000
lieu of Armor
* 0. 1045 inch Cooper, single | IIA lead |.565 RG-84A/U with 400 2.8
85A | copper A-| 0.680 braid sheath & (max) 2.910 75.0 21.5 special Armor max. 10,000
special Armor
* 2-conductors, 0.300 0.300
86 | 7/0.0285 inch A-1| x 0.650 None None x 0.650 200.0 7.8 Twin lead 100 0.56
| soft copper
* 7/0.032 inch Silver-coated for replacement | %00 5.0
87A | silver covered F=1 0.280 copoer, double v 0.425 50.0 29.5 purposes only, max. 5,000
copoer braid use RG-225/U
*88A | 19/0.0117 inch E 0.288 Tinned copper, 1A 0.515 48.0 50.0 1 0.7 10,000
tinned cooper four braids (max) max. |
88B [ 19/0.0117 inch E 0.288 Tinned copper., v 0.565 48.0 50.0 1 0.7 10,000
tinned copper four braids max. !
89 |22 AWG copper A-1 0.285 Copper, single 1 0.632 125.0 10.0 Low capacitance | 100 2.0 1000 6.3 1,000
covered steel braid
7/24 AWG Three braids; Low Temp-
tinned or tinned or silvered | erature Carrier !
90 | silvered A-| 0.195 copper,galv.steel, | synthetic 0.425 50.0 30.8 frequency ! 3,000
copper tinned or silvered | resin communication ‘
copper
19 strands
93 [ plain copper, F-2 0.574 Copper, single v 0.710 0.475 50.0 29.0 Replaced by 10,000
nominal dia. braid RG-117/U
0.200 inch
* 19/0.0255 inch Copper, double Now designated 400 3.8 3000 13.0
94 |[silver covered F-2 0.292 braid v 0. 445 50.0 27.0 as RG-226/U max. max. 7,000
copoer
19/0.0254 Copper, double 400 3.8 | 3000 14.0
94A |silver plated F-2 0.370 braid v 0.500 0. 445 50.0 27.0 max. | max. 7,000
copper |
100 | 19/0.0147 inch A-1| 0.146 Copper, single 1 0.242 35.0 44.0 2,000
copper braid .
|
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NOMINAL NUMBER & NOMINAL NOMINAL MAX |MUM
RG/U INNER DIELECTRIC DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL | WE|GHT NOMINAL NOMINAL ATTENUAT tON OPERATING
TYPE CONDUCTOR MATERIAL Y DIELECTRIC SHIELDING COVERING 3/ | DIAMETER (Lb/ft. )| IMPEDANCE|CAPACITANCE ENGINEERING DATA IN db/ 100ft. YOLTAGE
(inch) BRAIDS (inch) (ohms) (uuf/ft.) FREQ.(mc) ATTEN. (volts rms)
2-conductors 0.079 over | Tinned copper,
108 |7/28 tinned A=) each single braid | 0.235 78.0 24.5 1,000
copper conductor
* 2-conductors 0.079 over | Tinned copper, 24.5 Shielded
108A | 7/28 AwG A-| each single braid 1A 0.235 78.0 (max) twisted pair 1,000
tinned copper conductor
2-conductors, Tinned copper, Il with 0.490 400 10.5
I | 7/0.0152 A-| 0.285 double braid Armor (max) 0.146 95.0 16.0 max. | 1,000
copper |
p Each conductor Tinned copper, 1A with 0.490 400 10.5
I11A|7/0.0152 inch A-2 0.285 double braid Armor (max) 0.146 95.0 16.0 max. | 1,000
copper l
114 ] 0.007 inch A-1 0.285 Copper, single I 0.405 185.0 6.8 1,000
copperweld braid (max) ‘
0.007 inch Copper, single 6.8 Special low [
I14A | copper covered A-2 0.285 braid 1A 0.405 185.0 (max) capacitance 1,000
steel wire
* 7/0.028 inch Silver coated 40 5.6
115 | silver covered F-2 0.250 copper, double v 0.375 50.0 29.5 max. | 5,000
copper braid l
7/28 AWG Silver coated 400 5.6
115A | sitver covered F-2 0.250 copper, double v 0.415 50.0 29.5 max. 4,000
copper braid
* 7/0.032 silver Silver coated 0.475 Now designated 400 5.0
116 | covered copper F-1 0.280 copper, double v (max) 50.0 29.5 as RG-227/u max. | 5,000
braid
3 0.118 inch F-1 0.620 Copper, single v 0.730 50.0 29.0 Now designated 400 2.3 | 7 kv
117 | copper braid as RG-2i1/u max. |
* 0.118 inch F-1 0.620 Copper, single v 0.780 0.610 50.0 29.0 Now designated 400 2.3 7 kv
118 | copper braid (max) as RG-228/U max.
* 0.102 inch F-1 0.332 Copper, double v 0.465 50.0 29.0 High temperature| 400 3.8 13000 17.0 6 kv
119 | copper braid max. max.
* 0.102 inch F-1 0.332 Copper, double v 0.525 50.0 29.0 RG-119/U with 400 3.8 3000 17.0 6,000
120 | copper braid (max) Armor max. max.
Same as RG-58A/U
* 27/36 AWG A-| 0.096 Tinned copper, 1A 0.160 50.0 29.3 except smaller 400 18.0 1,900
122 | tinned conper single braid in size and max.
lighter inweight
22 AWG Tinned copper, Reolaced by
124 | tinned copper F-2 0.135 single braid v 0.240 73.0 20.3 RG-140/U 2,300
covered steel i
26 AWG solid Copper, single Special low |
125 | copper-covered A-2 0.460 braid 1A 0.600 150.0 7.8 capacitance I 2,000
steel
* 7/0.0203 inch F-1 0.185 Karma wire, v 0.280 50.0 29.0 High attenuation|1000 70 [3000 116 3,000
126 | Karma wire single braid
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) NOMINAL NUMBER & NOMINAL NOMINAL MAX IMUM
RG/V INNER DIELECTRIC |DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL Y DIELECTRIC SHIELDING COVERING 3/ DIAMETER (Lb/ft.) IMPEDANCE | CAPACITANCE | ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms (puf/ft.) FREQ. (mc) ATTEN. (volts rms)
Same as RG-57A/U
2-conductors, except inner
* 7/0.0285 inch A-1 0.472 Tinned copper, | 0.625 95.0 17.0 conductors are 400 8.8 8,000
130 |copper single braid twisted for max.
improved
flexibility
* 2-conductors, Tinned copper, | ! withalum- 0.710 Same as RG-130/U| 400 8.8
131 |7/0.0285 inch A-1 0.472 single braid inum armor (max) 95.0 17.0 except for Armor max. 8,000
copper
133 |21 AWG solid A-1 Single copper, I 0.405 95.0 16.2 4,000
soft copper braid
0.025 inch Silver coated High temperature| 400 8.0
* silver-covered F-1 0. 146 copper, single v 0.233 75.0 21.0 similar to max. 2,300
140 | copper-covered braid RG-59A/U
steel wire
0.0359 inch Silver coated 400 9.0
141 |silver-plated F-1 0.116 copper, single v 0.190 50.0 28.5 max. 1,900
copperweld braid
0.039 inch Silver coated High temperature
* silver covered F-1 0.116 copper, single v 0.190 50.0 28.5 similar to 400 9.0 } 1,900
141A [copper covered braid RG-58C/U max.
steel wire
0.0359 inch Silver coated |
142 |silver covered F-1 0.116 copper, double v 0.206 50.0 28.5 400 9.0 | 1,900
copper covered braid max.
steel wire
0.039 inch Silver coated High temperature
* silver covered F-1 0.116 copper, double v 0.206 50.0 28.5 similar to 400 9.0 1,900
142A | copper covered braid RG-55A/U max.
steel wire
0.057 inch Silver coated 400 6.0 3,000
143 |silver plated F-1 0.185 copper, double v 0.325 50.0 28.5 max.
copperweld braid
0.059 inch Silver coated High temperature
* silver covered F-1 0.185 copper, double v 0.325 50.0 28.5 similar to 400 6.0 3,000
143A | copper covered braid RG-5B/U max.
steel wire
7/0.0179 inch Silver covered High temperature
* silver covered F-1 0.285 copper, single v 0.410 75.0 20.5 similar to 400 4.5 5,000
144 |copper covered braid RG-11/U max.
steel wire
0.007 inch Copper, single High temperature
146 cgpp?r covered F-3 0.285 braid v 0.375 190.0 6.0 low capacitance 1,000
stee
Single conduc- Copper, single | | with 1.937 52.0 29.5 RG-19/U with 00 0.68) 300 1.5 14,000
147 | tor,copper out- A-1 braid Armor Armor 1000 3.5 |3000 7.7
er diam. 0.250
148 | 7/21 AWG A-1 Copper, single | with 0.800 52.0 29.5 RG-8/U with 100 2.1 300 4.2 4,000
copper braid Armor spiral Armor 1000 9.0 (3000 18.0
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Another fromT & B

NEW
NYLON
TY=-RAP"™

Cable ties and straps

Up to 6 Times Faster
than tying with string!

Ty-Rap Cable Tie. Makes harness tie in seven
seconds — gives you LOWEST INSTALLED COST!
Ty-Rap Cable Strap. Takes the place of 32 dif-
ferent AN type clamp sizes. One user saved
$6500 in stock bin maintenance costs in the
first year!

VERSATILE! Easy and convenient — each Ty-Rap
fits all sizes of bundles from X" to 1%” dia.
Available in 7 colors. Ty-Raps conform to
MIL specs.

SECURE! Special design *‘locks” Ty-Raps on —
they can't loosen.

YOU SAVE ALL WAYS! You use less time and
labor at every step — from order department to

FIRST

Have a T&B representative
install Ty-Raps on your wire
harness in your plant, Write
for further information, test
date, samples, Bulletin TR2.

complete installation — with Ty-Raps.

All T&B products sold only through authorized T&B distributors

THE THOMAS & BETTS CO.

Incorporated
Butler Street, Elizabeth 1, New Jersey
Thomas & Betts, Lid., Montreal, P.Q., Canada

MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898
Circle 8 on Inquiry Card

wire problems?
. 7l Use the no-problem

INSO Teflon® Insulated

« . wire and cable

ENGINEERED

nNGT
ort ¥
MINIATURE TYPE “E” HOOK-UP WIRE (MIL-W-16878C)
SPACE Insulation: 6 mil (0.006”) wall Fused-Film TEFLON
‘Ved bv 600 Volts RMS service; dielectric strength 2.2 Kv;
sO AC spark test 3.0 KV
INSO Diam, over Weight
PART AWG, and Insulation in Ibs,
NO. Stranding {nominal) per M ft, N
o 6E-26 26 (19 x 38) 0.033” 1.47
: \O 6E-24 24 (19 x 36) 0.038” 2.20
) 6E-22 22 (19 x 34) 0.0445" 3.18
®DuPONT : CODE IMPRINTING 6E-20 20 (19 x 32) 0.0527” 5.10
~ 6E-18 18 (19 x 30) 0.063” 7.40
s 6E-16 16 (26 x 30) 0.0745” 10.00
\*a IN PRODUCTION « IMMEDIATE DELIVERY | 6E-14 14 (37 x 29) 0.0921” 17.10
All colors, solid and striped <

INSO Electronic Products, Inc.

WIRE & CABLE DIVISION

A Subsidiary of

® FUSE-FLEX, a highly flexible Teflon tubing with a thin wall of 6 mils.

® 6 mil wall Type “E' (MIL-W-16878C) . . . passes ALL spec. requirements (with a thinner wall),
600 volt RMS, 2.2 KV test.

® 8 mil wall Type “EE” (MIL-W-16878C) . . . passes ALL spec. requirements (with a thinner wall),
1,000 volt RMS, 3.0 KV test.

® Shielded and jacketed construction with no embedment of braid.
® Special cables engineered to your specific environmental and space requirements,

Adam Consolidated Industries, Inc.

1200 Commerce Avenue. Union, N. |.
MU rdock 6:4238:9, TWX: | NVI..45

% Circle 9 on Inquiry Card ELECTRONIC INDUSTRIES + June 1959
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NOMINAL NUMBER & NOMINAL NOMINAL MAX | MUM
RG/U INNER DSELECTRIC | DIAMETER OF TYPE OF PROTECTIVg OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL Y | DIELECTRIC SHIELDING COVERING 2/ | DIAMETER (Lb/ft.)| IMPEDANCE| CAPAC | TANCE | ENGINEERING DATA IN db/{00Ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) | (uuf/ft.) FREQ. (mc) ATTEN. (Volts rms)
149 | 7/26 AWG A-1 Braid copper ] 0.405 75.0 Low noise
tinned copper base finish
150 | 7/26 AWG A-1 Braid copper | 75.0 Same as RG-149/U
tinned copper base finish except Armored
156 | 7/21 AWG 2 A-1I 2 0.285 11A 0.540 50.0 30.0 10,000
tinned copper Polyethylene [
Three braids; tape inter layer T
157 | 19/24 AWG 7 A-1l 2/ 0.455 tinned copper, 1A 0.725 50.0 38.0 between 2nd braid | 15,000
tinned copper galv. steel, of outer conduc- l
tinned copper tor and braided t
37 strands tinned copper
158 | tinned copper, 2/ A-| 2f 0.455 11A 0.725 25.0 78.0 shield 15,000
0.0284 nominal
diameter
20 AWG Braid copper, High temperature
159 | silvered F-2 silver plated v 0.195 50.0 29.0 equivalent of
copper RG-55/U; replac- l
ed by RG-142/U
4 conductors, |
19/27 AWG Special flex-
160 | copper wire; 2 A-1 Copper, single | 1.055 125.0 12.0 ible 4-conductor | 3,000
plain copper, braid twinax |
2 tinned
copper |
T
7/38 AWG Single silvered| Extruded
161 silver plated F-1 0.057 copper black 0.090 70.0 20.0 Miniature 1,000
cadmium bronze nylon
* 0. 1045 inch A-1 0.680 Copper, single 1A 0.870 75.0 ugo0 2.8 ‘ 10,000
|64 | copper braid
* 7/0.032 inch Silver-covered i
165 | silver-covered F-1 0.285 copper; single v 0.410 50.0 400 5.0 5,000
copper braid
* 7/0.032 inch Silver-covered | V¥ with l
166 | silver-covered F-1 0.285 copper, single | Armor 0.460 50.0 4o 5.0 5,000
copper braid
174 | 7/34 AWG A-1 0.060 Copper, single | 0.100 50.0 30.4 400 19.0 ‘ 1,500
copperweld braid
0.135 helix Copper wound
176 | wound over A 0.285 over core, | 0.405 2,240.0 9.0 Hi?h impedance 2,000
low-10ss single braid delay line
magnetic core
* 0.195 inch Silver-covered
177 | cooper A-1 0.680 copper, double I1A 0.895 50.0 400 2.8 3000 11.0 11,000
braid
R B S . [ + —
7/0.0039 Silver-plated 0.079 400 29.0 |
178 | silver plated F-1 0.036 copper, single | KEL-F (max) 0.0054 50.0 27.9 max. 1,000
copperweld braid
7/0.004 silver Silver-plated 400 29.0
178A | covered copper F-1 0.03u copper, single | KEL-F 0.075 50.0 27.9 max. 1,000
covered steel braid
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NOMINAL NUMBER & NOMINAL NOMINAL MAX IMUM
RG/U INNER DIELECTRIC | DIAMETER OF TYPE OF PROTECTIVE | OVER-ALL| WEIGHT | NOMINAL NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL ¥ DIELECTRIC SHIELD ING COVERING ¥ DIAMETER (Lb/¥t.) | IMPEDANCE | CAPACITANCE ENGINEERING DATA IN db/100ft. VOLTAGE
(inch) BRAIDS (inch) (ohms) | (uuf/ft.) FREQ.(mc) ATTEN. (volts rms)
7/0.004 silver Silver-plated
179A | covered copper F-1 0.063 copper, single | KEL-F 0.105 75.0 2.4 1,200
covered steel braid
7/0.0039 Silver-plated 400 17.0
180 |silver-plated F-1 0.103 copper, single | KEL-F 0.141 0.017 93.0 15.3 max. 1,500
copperweld braid
7/0.004 silver Silver-plated 400 17.0
180A | covered copper F-1 0.102 copper, single | KEL-F 0.145 95.0 4.5 max. 1,500
covered steel bratd
2-conductors, Copper, single } Filled to round;
181 [7/26 AWG A 0.210 braid 11A 0.640 125.0 12.0 transmission 3,500
copper unbalanced cable
* 7/0.004 inch Silver-covered High temperature| 400 21.0
187 |silver covered F-1 0.060 copper; single | Teflon 0.110 75.0 miniaturized max. 1,200
copper covered braid cable [
steel
* 7/0.0067 inch Silver-covered High temperature| 400 20.0
188 |[silver covered F-1 0.060 copper; single | Teflon 0.110 50.0 miniaturized max. 1,200
copper covered braid cable
steel
0.25{ inch Silver-covered | Poly- 7/8-inch
189 | copper Helix gopper; single | ethylene 0.875 50.0 2.3 Styroflex cable 3,500
raid
Tinned copper
190 19/25 AWG Similar to outer: galva- v 0.700 50.0 50.0 Low noise 15 kv
tinned copper | type D nized inner pulse cable
double braid
* 7/0.004 inch Silver covered High temperature| 400 17.0
195 | silver covered F-1 0.102 copper; single | Teflon 0.155 95.0 miniaturized max. 1,500
copper covered braid cable
steel
& Z{?Qggucgcgred 0.0 Silver coverfd Tef] 0,080 High temperature| 400 29.0
196 F-1 .034 copper; single eflon .08 50.0 miniaturized max. 1,000
ggggfr covered braid cable ’
19/0.037 inch Silver covered 3000 1.0
209 |silver covered F-2 0.500 copper; double Vi 0.750 50.0 max. 3,200
copper braid
0.0253 inch Silver covered
210 |silver covered F-2 0.146 copper; single v 0.242 93.0 4.5 Replaces 750
copper covered braid RG-62C/U
steel
* 0.190 inch F-1 0.620 Copper; single v 0.730 50.0 Formerly 7,000
211 | copper braid RG-117/0
* 0.0556 inch Silver covered Formerly
212 |silver covered A-| 0.185 copper; double 1A 0.332 50.0 RG-5B/U 3,000
copper braid
* 7/0.0296 inch A-1 0.285 Copper, single 11A 0.405 50.0 Formerly 5,000
213 | copper braid RG-8A/U
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NUMBER & NOMINAL NOMINAL MAX IMUM
RG/U INNER DIELECTRIC DIAMETER OF TYPE OF PROTECTIVE OVER-ALL{ WEIGHT | NOMINAL ATTENUATION OPERATING
TYPE CONDUCTOR MATERIAL Y D|E¥ECTRIC SHIELDING COVER!NG X | DIAMETER (Lb/ft.) IMPEDANCE ENGINEERTNG DATA IN db/100Ft. VOLTAGE
(inch BRAIDS (inch (ohms FREQ. (mc) ATTEN. (Volts rms)

by 7/0.0296 inch Silver-covered Formerly

214 | silver-covered A-| 0.285 copper; double 1A 0.425 50.0 RG-9B/U [ 5,000
copper braid

* 7/0.0296 inch A~ 0.285 Copper, single I1A 0.475 50.0 Formerly [ 5,000

215 | cooper braid RG-10A/U

* 7/0.0159 inch A-| 0.285 Cooper, double I1A 0.425 50.0 Formerly [ 5,000

216 |tinned copper braid RG-13A/U 3

* 0.106 inch A-§ 0.370 Copper; double 11A 0.545 50.0 Formerly 7,000

217 | copoer braid RG- [4A/U

* 0.195 inch -1 0.680 Copper, single 1A 0.870 50.0 Formerly 11,000

218 | copper braid RG-17A/U

* 0.195 inch A-1 0.680 Copper, single | IIA with 0.945 50.0 Formerly 11,000

219 | copper braid Armor RG-18A/U |

* 0.260 inch A-| 0.910 Cooper, single 11A .120 50.0 Formerly | 14,000

220 | copper braid RG-19A/U

* 0.260 inch A-| 0.910 Copper, single | I1A with 1.195 50.0 Formerly 14,000

221 | cooper braid Armor RG-20A/U

* 0.0556 inch Silver-covered Formerly

222 |high resist- A-| 0.185 copper; double 11A 0.332 50.0 RG-21A/U 7,000
ance wire braid

* 0.035 inch Silver-covered Formerly

223 |silver-covered A-| 0.116 copper; double V1A 0.216 50.0 RG-55A/U ! 1,900
copper braid I

* 0.106 inch A-1 0.370 Copper, double | !IA with 0.615 50.0 Formerly 7,000

224 | copper braid Armor RG-74A/U {

M 7/0.0312 inch Silver covered Formerly

225 |silver-covered F-1 0.285 cooper, double ) 0.430 50.0 RG-87A/U 5,000
copper braid

1 19/0.0254 Copoer; double Formerly

226 |silver-covered F-2 0.370 braid v 0.500 50.0 RG-94A/U 7,000
copper !

* 7/0.0312 inch Silver covered |V with 0.490 Formerly

227 |silver covered F-1 0.285 cooper: double | Armor (max) 50.0 RG-116/U | 5,000
copper braid

* 0.190 inch F-1 0.620 Copper, single |V with 0.795 50.0 Formerly : 7,000

228 | coooer braid Armor RG-118/U l

* Covered by Specification MIL-C-17B 3 Dielectric consists of solid polyethylene with semi-conducting layers. Nominal

Y Dielectric materials:

A
A

M7
wrh—
'

m (=N X-- N I

|
2

Solid polyethylene

Air-spaced polyethylene
Polyisobutylene mixture
Synthetic-rubber compounds
Layer of Synthetic-rubber dielectric between thin layers of

conducting rubber

rubber dielectric

- Solid tetrafluorethylene
Taoed tetrafluorethylene
- Air-spaced tetrafluorethy

teflon
teflon

ene (teflon)

Layer of conducting rubber plus two layers of synthetic-

3

diameter of dielectric is value over outer semi-conducting layer.

Jacke

t

materials:

Low temperature black ovolyvinylchloride, contaminating type

plasticizers

Grey polyvinylchloride,non-contaminating olasticizers
Low temperature black polyvinychloride, non-contaminating

plasticizers

Stabilized natural polyethylene
High molecular weight black polyethylene

Black synthetic rubber

High temperature lacquer imoregnated fiberglass braid, usually
with Teflon tape between shield & jacket
Polyester fibre imoregnated with high temoerature lacauer over
wrapped or extruded silicone rubber over silicone impregnated

fiberglass

a3|gpD [PIXPOD
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RELIABLE HIGH TEMPERATURE

WIRE & CABLE

Tensolite facilities are devoted exclusively to the engineering
and manufacturing of miniature plastic insulated wire and cable
—featuring Teflon insulation for high temperature (—90 deg. C.
to 4250 deg. C.) applications. 100 percent inspections before,
during and after manufacture, part of the most rigid quality
control program in the industry, assures reliability of the

finished product.

FLEXOLON WIRE

A new concept in high temperature insula-
tion developed by Tensolite's research and
development laboratories. FLEXOLON wire
provides the best properties of wrapped and
extruded fluorocarbon insulation. Important
features of this versatile hook-up and lead
wire are:

Solid colors and striped combinations.
Most flexible of all hook-up wire con-
struction.

High temperature range of —90 deg. C. to
4250 deg. C.

Greatest miniaturization in MIL-SPEC hook-
up wire (smailest hook-un wire in the world).
High dielectric strength (far exceeds re-
quired 600 V and 1000 V ratings).
Consistent concentricity.

Superior cut-through resistance.

AIRFRAME WIRE

TENSOLON AIRFRAME WIRE
Insulated with high-temperature resin, it is
manufactured in compliance with MIL-W-
7139A. Important features are:

—90 deg. C. to 4 250 deg. C. temp. range.
600 Volt and prescribed overload operation.
Rugged. abrasion resistant construction.
Short-time operation in event of fire.

High resistance to chemicals.

Excellent flexibility.

HOOK-UP WIRE

TYPE E-EE TO MIL-W-16878

TENSOLON WIRE

Insulated with TFE fluorocarbon high tem.
perature resin.

Choose from:
Spiral wrapped...with special cross-lapped
construction and unlimited color coding;
striping that meets commercial and military
specifications.
Extruded ... featuring an extruded homoge-
neous Teflon TFE resin (solid and inked stripe
combinations).

TENSOLEX WIRE

Insulated with extruded vinyl plastic.
Types B and C meet MIL-W-16878. They are
high temperature hook-up wires rated for
continuous use from —55 deg. C. to -+ 105
deg. C. with or without nylon jackets.

COAXIAL CABLE

TENSOLON MINIATURE COAXIAL CABLE

Designed to meet MIL-C-17B, it is ideal for
high frequency operation from —90 deg. C.
to -250 deg. C. Insulation assures extremely
low loss, high dielectric strength, and com-
plete resistance to moisture and chemicals.
A great variety of outer jackets permits the
selection of cable well suited for many ap-
plication requirements,

OTHER PRODUCTS

recomm

tions. rdemandin
end Individyag conductorf

TENSOLEX WIRE

Types WL and SRIR are manufactured in
accordance with the joint Army-Navy specifi-
cation JAN-C-76 (Qualification approval Cer-
tificates Nos. 13725 and 13606A).

Types LW and MW are general purpose hook-
up wires specifically designed for radio,
instrument, and military electronic applica-
tions. Designed to meet MIL-W-76A, they are
recommended for use at temperatures up to
80 deg. C. in the internal wiring of electrical
and electronic equipment.

TENSOLITE
WRAPPED VINYL WIRE

Super-flexible wire designed for miniaturi-
zation applications at operating tempera-
tures from —40 deg. C. to 460 de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>