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SPECIFICATIONS

POWER FACTOR: 1.5% Moaox. @ 1 KC
{initial)

POWER FACTOR: 2.5% Max. @ 1 KC
{after humidity)

WORKING VOLTAGE: 1000 V.D.C.

TEST VOLTAGE (FLASH): 2000 V.D.C.

LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic—vacuum
waxed

INITIAL LEAKAGE RESISTANCE: Guaran-
teed higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaronteed higher thon 1000 meg-
ohms
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Type B DISCAPS meet or exceed all EIA
RS-198 specifications for Z5U ceramic capaci-
tors. Designed for by-passing, coupling, or
filtering applications, Type B DISCAPS are
manufactured in capacities between .00015
and .04 MFD.

A heavy ceramic dielectric element provides
a safety factor where steady or intermittent
high voltages occur. Type B DISCAPS show a
minimum capacity charge between +10°C and
+85°C (see curve).

Type B DISCAPS are rated at 1000 working
volts and cost no more than ordinary lighter
constructed units.

TYPICAL

CAPACITY VS. TEMPERATURE *
. TYPE-B-DISCAPS

25° TO 85°C
]

DiIsCAP
CERAMIC
CAPACITORS

A aalth

RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY & €O., INC
GENERAL OFFICE: 3323 N. California Ave.. Chicogo 18, ili
Two RMC Plants Devated Enclusively to Ceramic Capacitors

" FACTORIES AT CHICAGO, ILL. AND ATTICA, IND,

Circle 1 on Inquiry Card
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ELECTRONIC
INDUSTRIES

Vol. 19, No. 6 ’ June, 1960

For Your Technical Reference . . .

E are proud to present this, our third annual All-

Reference Issue, together with our eighteenth edition
of the Electronic Industries Directory. This year’s volume
contains many new features for year-around technical ref-
erence. :

In our earlier All-Reference editions we suggested that
readers retain the issue in their possession. We did this
because each year has seen the addition of many new tech-
nical features. By holding each year’s issue in file readers
can obtain quite a comprehensive technical reference li-
brary. As a further aid in this connection, this year we
have prepared a short composite finders index to the ref-
erence features presented earlier and that are not repeated
in this issue. We invite your review of this on page 4.
Our reader service department will be glad to supply re-
prints of those earlier reference features that are still in
print upon your written request.

Editorial compilations and preparations for 1961 All-
Reference features are already under way. If, after a
review of the composite index mentioned above, and after
reviewing this year’s content, you still find missing areas
of information that would be desirable or helpful to you,
we hope you will write and let us know. We shall make
every effort to provide such information at the earliest
practicable date. We also welcome all other reader sugges-
tions as to how we can make our All-Reference and Direc-
tory issue even more valuable to you.

Again, in the reader interest, the listings in the Directory
Section have been streamlined to reflect only live organiza-
tions. We call these verified listings since all information
in these listings was acquired in 1960. No organization has
been listed as a manufacturer 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 product is physically in existence.
We seek to save the reader time and effort in locating sup-
pliers by providing him with a live source list only.

New This Year

To speed up the use of the Product Finding Index (pages
306 to 314) please note that the key words in each product
grouping have been bold-faced and capitalized. For exam-
ple, under the bold face line “TUBE PARTS” we list in
regular type face all of the various components associated
with vacuum tubes. (We are indebted to Paul Anderson,
President, Associated Consultants, who offered this sug-
gestion.)
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Conversion Factors
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Synchro Differential Connections .
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HIGHLIGHTS OF THIS ISSUE

COMING EVENTS

Listing of major trade and engineer-
ing shows planned for the balance
of 1960 and 1961. Information in.
cludes: dates, sponsoring organiza-
tion, and location. The events are
grouped according to where they
will be held—Eqsf, Mid-West, and
West. Page 13.

COMPONENTS

MECHANICAL DIFFERENTIALS—
"Understanding Mechanical Differ-
entials"—A concise explanation of
how differentials function. They are
widely used for adding and subtract-
ing shaft movements in servo systems
and for addition and subtraction in
computing machines. Page 275.

ELECTRONIC HARDWARE—"Tube
and Transistor Sockets'—Fourth in
a series on electronic hardware for
the electronic industries. Tube and
transistor sockets are listed in tabuy-
lar form. Information includes: uses,
materials used, and suppliers.

Page 117.

RELAYS—""Testing Time Delay Re-
lays"—The operate and release fime
of this type of relay must be known.
A typical decade counter test errs
when transients are encountered. A
imple system is proposed which elim
inates these errors. Page 24].

RF INTERFERENCE—"A Guide to
RFI Filters"—The basic questions
which must be resolved to provide
properly suppressed equipment are
answered. Two charts are included
which list stock type suppressors
available. A continuation of ELEC-
TRONIC INDUSTRIES' series on RFL.

Page 124,

SYNCHROS — Differential Synchro
Connection Chart (page 95): with
this chart the desired relation: ip be-
tween units connected to a differen-
tial con be obtained. Synchro Phase
Shifters (page 96): information for
adapting resolvers, control trans-

" formers, and differentials to 360°

phase shifters. Page 95.

VACUUM TUBES—"New Receiving
Tubes and Special Purpose Tubes"—
A run-down on all new vacuum tubes
camera tubes, magnetrons, photo
multipliers, and Thyratrons released
during the period June 1959 to May
1960.  Technical specifications are
ncluded with primary applications.

Page 83.

GOVERNMENT R & D

RESEARCH AND DEVELOPMENT
PROJECTS—A listing of space pro-
grams, missile and propulsion studies.
Included are sponsoring organiza
tion, prime contractors, features of

the programs, and other information.
Page 138.

GUIDED M!SSILES

MISSILE ROUND-UP—Summorizing
the experimental and operational
missiles in the U.S. arsenal: listed by
service; and giving pertinent data
on the operational characteristics.
The name of the prime contractor is
included, and a list is provided of

ELECTRONIC INDUSTRIES - June 1960




All-Reference Issue

missiles that have been cancelled or
are being phased out of production.

Page 140.
MARKETING
INFORMATION
ELECTRONIC INDUSTRIES STA-

TISTICS—A round-up of data on
V, Radio, Phonograph, Tubes, and
Transist Juction and sales.
Also included are figures on Japan
ese exports of electronic products to

the U.S. and shipments of selected
electronic components during 1959.
Page 133.

GOVERNMENT CONTRACT
AWARDS—A listing of the value
vernment electronic contract

awards from Jan. to Dec. 1959 and
for the first quarter of 1960.
Page 136.

MILITARY PROCUREMENT—"1960
Military Procurement Directory"—
Listing the major procurement offices
f the Army, Navy, and Air Force,
with the nomes of procurement offi
ers, phone numbers, locations, and
the categories of electronic gear for
which they are responsible. Page 128.

MISSILE BUYING—"1960 Guided
Missile Directory”"—A lock at the
missile procurement situation—who
is responsible for purchasing, the
various serv missile procurement
c d the of in charge.
Page 146.

SEMICONDUCTORS
TRANSISTORS — "1960  Transistor

Specifications'—The most complete
and comprehensive listing of transis-
tors available to industry. Includes
oll the domestic transistors with
pertinent technical characteristics.
Page 153.

DIODES—"1960 Semiconductor Di-
ode Specifications''—Semiconductor
diodes are listed, with their technical
specifications. Page 187.

STANDARDS

“Electronic Industries Standards''—
Reviewing the significant electronic
tandaords established by the three
major coordinating agencies during
the past 12 months. Page 25.

TECHNICAL DATA
BASIC DESIGN DATA—A listing of

brochures, catalogs, technical re-
prints, and other information avail-
able to electronic engineers. The
material here is selected for its last-

ing value to design engineers.
Page 492.

COMPANY LITERATURE — “New
Technical Data for Engineers”’—Com-
pany bulletins, data sheets, catalogs,
and engineering specifications. Cat-
egorized, the material includes: Semi-
conductors, Electron Tubes, Power
Supplies, Materials, Meters and In.
truments, and many others.

Page 496.

VERIFIED DIRECTORY OF THE ELECTRONIC
INDUSTRIES—Page 305

“"BRAND & TRADE NAME INDEX"

—More than 3,500 brand and trade
a are identified with the firm
g them tronic equipment,
Page 425.

‘PRODUCT FINDING INDEX"—
/-to-follow alphabetical listing of
ducts, show.

d facturer

Page 306.

'ELECTRONIC PRODUCT MANU-

FACTURERS" — 4.5( ele
anuf rs and suppliers t
tror ry are listed in

2 ng 'h.
are further subdivided into over

ELECTRONIC INDUSTRIES June 1960

3,100 individual products, providing
the most accurate breakdown of
products available in the industry.

Page 315.

"ELECTRONIC FIRMS—A to Z"—
An alphabetical listing of electronic
equipment and component manufac
turers and suppliers to the electronic
industry. Includes street addresses
and phone numbers. Page 455.

"ELECTRONIC REPRESENTATIVES"
State-by-state listing of manufac-
turers’ representatives active in the
electronic industry, with information
n the territories they cover, the
types of lines carried and whether
they have warehousing facilities.

Page 439.

Find it on page...

This index provides a quick survey of the
reference material in the 1960 Directory and
All-Reference Issue. For information on
reference material appearing in previous ygars,
see page 4.

Alphabetical list (Mfrs.)...... 455

Associations (Roster) ........ 99
Basic design Lit. (Tech Data) .. 492
Boolean algebra ............. 106
Brand & trade names. ... .. .. , 425
Cable, coaxial .. ............. 259
Camera tubes .............. 83
Choppers (Glossary) ......... 40
Coaxial cable ............... 259

Coming events .............. 13

Complex No. Reciprocal. ... .. 485
Computer chart .. ........... 123
Conductors, capacitance .. .... 27
Contract awards, gov't..... ... 136
Conversion factors .......... 26 -
Data, new tech ... .......... 496
Differential connections, :
synchro .. ................ 95
Diodes, semiconductor .. .. ... 187
Directory . ................. 305
Electron tubes, new .......... 84
Electronic R & D, gov't. ...... 138
Engineer’s notebook ...... 485, 486
Government procurement .. ... 128
Guided missiles ............. 140
Hand tools ................. 245
Hardware .................. 1n7

Inharmonic response measuring 486
Magnetic amplifiers, definitions 41

Magnetrons . ............... 83
Magnet wire .. .............. 253
Marketing information .. .. ... 133
Mathematics . .............. 106
Mechanical differentials ... ... 275
Missile buying .............. 146
Missile round-up ........... . 140
Multiplier phototubes ... ... .. 83
Phase shifters .............. 96
Procurement, gov't. .......... 128
Product index (Dir.) ..... ... .. 306
Product mfgs (Dir.) ........ 315
L E e S S e ] 241
Representatives (Dir.) ..... .. 439
R Bl Bl 4 sl siisrulipiupiel 124
Semiconductor devices ...153, 187
Standards . ............... .. 25
Statistics L1l rlivvag talen 133
Synchrosvs [ 7; S VT ot 96
Tape playing timechart ... . .. 491
Testing devices—glossary ... .. 32
Textbooks, new ......... . .. 29
Transistor chart . ... ... .. . . . 153

Transistor sockets—hardware. . 122

Tubes, new receiving ... ... .. 84
Tube sockets—hardware .. .. .. 117
Thyratrons . .......... ... ... 83
Vacuum tubes, new .... .. ... 84
Verified directory ... ... ... .. 305
Waveguide calculations . . ... .. 487
Wire, magnet . ........ .. .. .. 253




IN BACK ISSUES . ..

These articles appeared in the June '58 and
June '59 All-Reference Issues of ELECTRONIC
INDUSTRIES.

BATTERIES

Charts of battery characteristics compiled from NEMA
information—June 1958.

CHARTS-TABLES-NOMOGRAPHS

Electron Tubes, Semiconductor Diodes, Transistors,
Component Indicators (Examples of AN numbers), Cir-
cuit Symbols, Microwave, Reflector Gain, Determining
VHF Line-of-Sight, Filter Element Nomographs, High-
Pass and Low-Pass Constant ""K" Nomographs, Synchro
Trouble Shooting, Reactance Charts (Approximation
of reactance when either frequency and inductance or
inductance and capacitance are known)—June 1958.

Coaxial Cable Charts, Coil Winding Data Charts,
AWG Table, Wire Stranding Charts, Useful Wire Form-
ulae, Wire Conversion Tables, Laminated Plastics (Char-
acteristics of NEMA grades), Epoxies (Characteristics),
Table of Atomic Weights, Electronic Hardware Chart
(part | of 3 parts shows pins, rivets, eyelets, fasteners,
etc.)—June 1959,

COLOR CODING

Markings on Electronic Components and Wiring—June
1958.
Color Coding Synchro Leads—June 1959.

FILTERS

Filter Element Nomographs, High-Pass and Low-Pass
Constant "K".
Filter Nomographs—June 1958.

GLOSSARIES

Automation, Guided Missile Terms—June 1958.
Common Electronic Abbreviations, Wire Terms, Plas-
tics Terms—June 1959.

GOVERNMENT ENGINEERING OPPORTUNITIES

Types of positions open, typical starting salaries, ex-
planation of pay grades, potential earnings, etc. are
described in the June 1958 issue.

HARDWARE

The June 1959 issue has part | of a 3 part feature
on fasteners, pins, rivets, etc., used extensively in the
electronic industry.

MICROWAVE
Reflector Gain Chart—June 1958.

MILITARY PROCUREMENT

Both June 1958 and June 1959 issues have a run-down
on key Air Force, Army, and Navy personnel responsible
for electronic procurement.

4

MISSILES

Both June 1958 and June }959 issues have compre-
hensive surveys of guided missiles both operational and
developmental. Included are: prime contractors oqd
governmental officials responsible for procurement in

this field.

PLASTICS
Laminated Plastics (chart of NEMA grades and text),
Epoxies (An introduction and properties chart}—June

1959.

PRINTED CIRCUITS
Printed Circuit Glossary—June 1958.

SEMICONDUCTORS

Silcon Semiconductor Devices (Includes basic theory of
silicon diode}—June 1958. .

Diode Specifications (Chart type listings)—June 1958,

International Silicon and Germanium Transistor Speci-
fications (Chart type listings)—June 1958.

Semiconductor Circuit Symbols—June 1958.

Thermistors (Basic information, typical characteristics,
circuit applications)—June 1959.

Transistor Specifications and Semiconductor Diode
Specifications (Same presentation as in 1958)—June
1959.

NEW ELECTRONIC STANDARDS

Standards issued during period June '57 to June '58
—June 1958.
Standards issued June '58 to June '59—June 1959.

STATISTICS

Radio-TV-Electronic Industries Statistics for the period
1957-1958. Government Contract Awards (fiscal year
'57)—June 1958.

Radio-TV-Electronic Industries Stotistics for the period
1958-1959. Government Contract Awards (fiscal year
'58)—June 1959.

SYNCHROS

Connections, Trouble Shooting, Locating External Wir-
ing Problems—June 1958.

Zeroing Methods, Name Plates and Their Meaning,
Color Coding Leads—June 1959.

ELECTRON TUBES

New Receiving and Special Purpose Tubes (lssued
durnrjg period from June '57 to June 58) includes photo-
multipliers, thyratrons, magnetrons, camera tubes, etc.)
—June 1958,

New Receiving and Special Purpose Tubes (Same as

above except for period from J '58 ¢t '59)}—
June 1959, e o Jimeekl

WIRE & CABLE

Printed Circuit Glossary, Color Codin —June 1958.

Wire and Cable Reference Section (8ooxiol Cable
Chor’rs_. Coil Winding Data Charts, AWG Chart, Wire
Stranding Charts, Magnetic Wire Insulations, Useful
Wire Formulae, Wire Conversion Tables)—June 1959,

ELECTRONIC INDUSTRIES - June 1969
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Immediate Delivery!

ELECTRONIC INDUSTRIES

Exclusive

1960 ELECTRONIC
SPECTRUM CHART®

ORDER YOURS TODAY

e All latest revisions and up-dated specs
e 30 x 22 inches in size

e Printed to show service and frequency arec
in six colors with—

e Expensive lacquer proof ink that will not
run. Allows you to varnish or shellac
chart to prolong its life.

e Orders filled and mailed same day.

e Suitable for framing and wall mount or,

-]

Under glass desk-top reference.

Order Yours Today.
Over 4,000 copies already purchased!

Prices:
Individual copies mailed in tubes
I to 25 copies
26 to 100 copies -
More than 100 copies

$1.00 each
1.00 per copy
0.75 per copy
0.50 per copy

Plefrse make remittances payable to Electronic Industries and
mail to Reader Service Department, Electronic Industries, Chestnut
& S56th Streets, Philodelphio 39, Pennsylvonio.
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V35 Transistorized Voitmeter-Ratiometer
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V44 All-Electronic DIgital Voltmeter

.|
e, TN

481 Industriai Voltmeter

OFFERS YOU THE

N
DIGITAL INSTRUMENTS

M24 Multi-Purpose Instrument — Measures DC volt-
age from -+.0001 to +999.9, DC voltage ratio to
+.9999, resistance from 0.1 ohm to 1 megohm . . .
1/3 second balancing time . . . with accessories,
measures AC voltage or AC ratio, low-level DC . . .
completely automatic . . . output for data logging . . .
transistorized circuitry, mercury-wetted relays . . .
recommended for measuring and data logging de-
manding best combination of reliability, accuracy,
speed and versatillty — missile systems checkout,
industrial electronic systems, unattended data log-

ging, quality control
laboratory uses. ' Complete $5,650

V24 Voltmeter-Ratiometer — Same basic features,
specifications and applications as the M24 except it

does not measure resistance. EomniEts $4'950

R24 Ratiometer — Measures DC ratio with ranges of
+.9999/9.999 . . . same baslc features and applica-

M24 and V24,
tions as an Complete $4,650

V35 Transistorized Voltmeter-Ratlometer — This all-
transistorized instrument is the first true 5-digit volt-
meter with the Factual Fifth Figure, full 5-digit reso-
lution of 0.001% . . . measures DC voltage from
+0.0001 to -+999.99, DC voltage ratio from
+00.001% to —+99.999% . . . with accessories,
measures AC voltage low-level DC . . . completely
automatic . . . features No-Needless-Nines logic,
plug-in oil-bathed stepping switches . . . output for
data logging . . . recommended for uses requiring
maximum accuracy such as automatic missile check-
out; production line inspection of transistors, resis-

tors, diodes; readout and
printout for computers. Complete $3,750

V34 Transistorized Voltmeter-Ratiometer — 4-digit
quality and performance companion to V35— with
No-Needless-Nines logic, plug-in oil-bathed stepping
switches and full transistorization . . . measures DC
voltage from +.0001 to --999.9, DC voltage ratio
from -+00.01% to +99.99% . . . with accessories,
measures AC voltage, low-level DC . . . output for

data logging . . . designed for uss‘s requiring Series ~

30 reliability without the need
for full 5-digit resolution,

Complete $3,150

V44 All-Electronic Digital Voltmeter — 500 readings
per second . , . measures DC voltage from +0.0001
to +999.9 , ., completely automatic . . . output for
data logging . . . recommended for applications in

which exceptlonally high
speed is essential, Complete $6,500

481 Industrial Voltmeter — This 4-digit instrument
Is an outstanding value for applications requiring
0.01% accuracy at lowest cost . . . designed for
visual readout only, does not contain printout con-
nections or oil bath switches . . . features simple,
time-proved 7-tube circult . . . measures DC from
+0.001 to +999.9 — AC and low-level DC with ac-
cessories . . . for applications requiring 0.01%, ac-
curacy without printout — production testing, instru-

ment calibration, laboratory
testing, receiving inspection. Complete $],425

781 Industrial Ohmmeter — Companion to the 481,
this 4-dlgit ohmmeter equals the performance of
other units costing twice as much . . . measures 0.1
ohm to 10 megohms . . . accuracy of +0.05% + 1
digit, +0.1% of reading above 5 megohms . . . 20
times faster than using a Wheatstone bridge . . . com-
pletely automatic . . . used for fast, easy resistance
measurements not requiring printout, such as receiv-

ing inspection, production, qual-
ity control, laboratory testing. Complete $1,425

V64 Low-Cost Voltmeter — Only full 4-digit voltmeter
in the price range of 3-digit meters and laboratory
quality pointer meters . . . measures DC voltage from
+0.001 to +499.9... AC and low-level DC with
accessories . . . features quality NLS construction
design simplicity, time-proved circultry . . . designe
for measuring applications that require the speed,
ease, and accuracy of a digital voltmeter without
the need for printout or automatic range-polarity
selection . . . applications include transducer and test
equipment callbration, quality control, production

line and receiving inspec- $985

tion, laboratory uses. Complete

‘ V64 Low-Cost Voitmeter

== 5N
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50 Voltage Comparator

o ]

—e s’ 1

51 Comparison Amplifier

50 Voltage Comparator—This transistorized go/no-go
voltage comparator provides a precise, fast, rellable
means to determine if a voltage is within prescribed
limits—and to transmit go/go-no commands to elec-
trical recording control and warning systems . ..
signals voltage tolerance by colored bulbs and con.
tact closures within 90 "milli-seconds . .. manual

limit settings from +0.001
s Complete $1,775

to +=999.9 volts.

51 Comparison Amplifier — Automatic comparator
model for applications where |Imits are already
available in analog voltage form from fixed or au-
tomatically programmed voltage dividers . . . voltage
range from —50 volts to 450 volts with a limit sensi-
tivity of 500 microvolts. $950

Hundreds of Combinations

A wide range of accessories are available from NLS
for easy, plug-in combination with the basic units
pictured. This provides you with several hundred
combinations from which to select the grouping which
?eens11 answers your measuring and data logging prob-
s.
* AC/DC Converters with or without automatic ranging
* AC Reference Voltage Converter
for AC ratio measurement
* Remote Readoufs
. Prean_lplifievs for low-level DC
» Transistorized Input Scanners
* Data Printers
* Transistorized Serial Converters
* Flexowriter Systems
* Electric Typewriter Systems
* Tape Punches
* Qutput to operate almost any device requiring con-
tact closures in parallel decimal form.

Complete

For Additional Information . . . contact your nearest
NLS representative or write NLS for complete catalog
section on specific instruments of interest to you.

Specitications and prices are subi ith.
out notice. blect [hCIRSARIET

Originator of the Digital Voltmeter

non-linear systems, inc.
DEL MAR (SAN DIEGO), CALIFORNIA

6 Circle 492 on Inquiry Card
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ELECTRONIC INDUSTRIES Advertisers —June 1960

This index is published as a convenience. No liability is assumed for errors or omissions.

Acme Electric Corporation.................. 26
Adams & Waestlake Company, The. 290
ADC Incorporated .......... 237
Ad-Yu Electronics Lab, Inc. . 560
Aerovox Corporation E S19
Aerovox Corporation, Distributor Division... 518
Aetna Life Insurance Company........ 76
Airborne Accessorias Corporation..... 266
Alford Manufacturing Company A 541
Allegheny Ludlum Steel Corporotion 273
Allen-Bradley Co. ..Insert following p. 78
Allied Chemical Corp., General Chemical
Div. . i Py L. 299
Alpha Metals, Inc. 271
Alpha Wire Corporation X 252
American Super-Temperature Wires, lnc. 257
Amperex Electronlc Corporation 293
AMP Incorporated ..50, 51
Amphenol-Borg Electronics Corporohon
Borg Equipment Division 64
Cable & Wire Division.. 32
Connector Division Ji 284
Anderson Controls, Inc.... 105
Antenna Systems, Inc. 550
Arco Electronics, Inc.. 508
Armco Steel Corporation..... 74
Arnold Enginaenng Compcny, The... 34, 35
Artos Engineering Co... .. 265
Associated Testing Loborofones Inc.....540, 549
Ballantine Laboratories, Inc.. 69
Barker & Williamson, inc. ~ 528
Bead Chain Manufacturing Co The 249
Beckman/Berkeléy Division . 283
Belden 254
Bendix Corporohon The
Kansas City Division. 526
Red Bank Division, Semiconductor Products 154
Red Bank Division, Electron Tube Products 515
Scintilla Dlvision 288
Birtcher Corporation, The . 489
Biwax Corparation 560
Bliley Electric Co. 537

Bomac Laboratories, Inc. 277, Inside Back Cover

Boonton Electronics Corporohon 36
Boanton Radio Corparation 78
Bourns, Inc., Trimpot Division 269
Breeze Corporohons Inc. 39
Bruno-New York Industries Corp 2
Brush Instruments Division of Clevite Corp.. 75
Bulova Electronics Division 30
Burgess Ba"ery Company, Division of Servel
Inc. . 01523
Burnell & Co., . 505
Burroughs Corporohon Electronic Tube Div.. 513
Bussmann Mfg. Division McGraw-Edison Co. 238
Cambridge Thermionic Corporation 270
Cannon Electric Co. 524
CBS Electronics, Semiconductor Operations
156, 192
Centralab The Electronics Division of Globe-
Union Inc. 297
CGS Laboratories {See Trak Electronics Co) 298
Cinch Manufacturing Company 16
Cincinnati Sub-Zero Products 248
Clare & Co. P. 286
Clarostat Mfq. Co. Inc. ... 53
Cleveland Container Co.. The 20
Clevite Transistor A Division of Clevite
Corporation Insert following p. 184
Cobehn Inc. : 516
Columbian Carbon Companv 52
Communication Accessories Company 239
Constantin & Ca., L. L. 507
Continental Connectors 250
Corning Electronic Components 280
CTS Corporation 497
Dade County Development Department 560
Daqge Electric Co. 268
Dale Products, Inc Insert following p. 112
Delco Radio Division of General Motors. .66, 174
Delta Coils Inc. 508
Deutsch Co., The 262
Dialight Corporaflon 537
Diamond Tool and Horseshoe Co. 244
Douglas Microwave Co., Inc. 60. 61
Driver Co., Wilbur B. ‘251
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Polychemicals Dept. 287
Dymo 278
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EICO Electronic Instrument Co., Inc. ' 549
Eisler Engineering Co., Inc.. 546
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Electra Monufociurinq Compony 63
Electrical Industrles ........ P PSS 287
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ESC Corporatlon . .... Eaamesmg] )
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Garlock, Inc.
Gates Radio Company. .. .......c.coieennn 534
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Light Electric Corp..... ... ! ... 55l
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Microwave Associates, Inc. .. 281
Mid-Eastern Elecfromcs Inc. Bl 58
Miller Company, J. W . 489
Minnesota Mining and Manufacfurlng Co.

Magnetic Products Division. i . 276

Mincom Division ........ 55
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Theta Instrument Corporation. . 271
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Wayne Kerr Corporation. . .. 500
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Department starts on page 455
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MARKETING ASSISTANCE PROGRAM

The ELECTRONIC INDUSTRIES’
Marketing Assistance Program was
the first such project to be offered to
electronic manufacturers. At present,
it consists of seven aids. Each an
industry first, and, each has proven its
worth countless times.

Census of Electronic Plants

Coded into over 40,000 IBM cards are
company names and addresses; number of
employees; number of electronic engineers;
telephone numbers; state, city and metropoli-
tan area code; plus other pertinent data.

Electronic Industries Marketing Map

This is the first map of its kind designed

specifically for the electronic industry. Some
of the outstanding features which make this
map sO unique are:

1. A county breakdown of electronic plant
locations in the United States.

2. A detailed description of eight major
marketing areas.

3. A distribution of electronic engineers
and plant locations in the most concen-
trated States.

4. Four color codes which pinpoint the
distribution of plants in the United
States.

Electronic Industries Marketing Guide

A 376 page book giving you name, city and

state, ELECTRONIC INDUSTRIES Classi-
fication Codes for major products produced
at reporting locations, plant size code, etc.

The listings are not intended for direct

mail purposes; they were developed to enable
companies selling to the electronic industries
to: (1) pinpoint prospects (2) plot sales
territories and other applications devoted to
marketing problems.

Electronic Industries Market Studies

The Electronic Industries Research Depart-
ment consists of a headquarters staff headed
by an industry experienced expert. Also avail-
able are the service of over 250 strategically
located, experienced field investigators.

Surveys are conducted through personal
interviews or mail questionnaires, single or in
combination.

Electronic Industries research facilities are
continually being used by major companies
and their agencies in determining among
other things:

Sales potentials by industry and

by territory

Buying Influences

Product recognition and company

acceptance

Standing of competitors

Product Applications

Buyer job interests and attitudes
Electronic Industries Inquiry
Processing Program

Of all publications in its field, only “EI”
utilizes the services of a Computer Center
for the processing of inquiries and compila-
tion of market research statistics.

With hundreds of thousands of inquiries
stored in “Univac” we can:

Evaluate Readership Potentialities

Study New Product Potentialities

Find Product Areas of Greatest Interest

Analyze Readership Geographically
or by Titles
Plus
Profile of Today's Electronic Engineer
Starch Reports.

The ELECTRONIC INDUSTRIES Marketing Assistance Program

2

=§?§"§ 3

'ELECTRONIC INDUSTRIES Marketling Map

ELECTRONIC INDUSTRIES magazine—a Chilton Publication—is the pioneer and
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leader in the producing of marketing assistance tools for companies serving the elec-
tronic original equipment market. This pioneering is now backed by years of expe-
rience and has produced the aids pictured above. A brief description of these and other

marketing tools are found at your left.

What's the Size of Your Stake in
America’s Fastest Growing Market!

How do you determine potential
for your share in the electronic orig-
inal equipment market? How do
you analyze sales performances,
establish territories, or explore new
markets? How do you pinpoint
good prospects, etc.?

Advertisers and agency men have
been learning ways to get the
answers to these questions in a ser-
ies of marketing meetings conducted
by “EI” Marketing Manager, Don
Moran, and each of the “EI” sales
representatives.

Information Available

If you didn’t attend one of the
meetings and would like similar
marketing assistance, you can get it
from the brochure, “ELECTRONIC
INDUSTRIES Marketing Assist-
ance Program.”

This brochure highlights the
seven major tools developed by
“EI” to pinpoint your market to the
electronic industry. And indicates
various ways they can help your
marketing program.

These marketing assistance aids
were developed and are maintained
at a cost well over hundreds of thou-
sands of dollars. Each is an indus-
try first, and, each has proven its
worth countless times.

$14 Billion Growth in Next 5 Years

If you are typical of the firms sell-
ing to the electronic original equip-
ment market, your stake has
increased from $2.6 billion to over
$10.2 billion during the period 1950
to 1959 . . . and will reach $24 bil-
lion by 1965 according to ELEC-
TRONIC INDUSTRIES estimates.

To keep step with the dynamic
industry it serves, “EI” is building a
library of vital reference data, mar-
keting statistics, and case history
reports. Let ELECTRONIC IN-
DUSTRIES’ Marketing Manager or
your “EI” sales representative
advise you on how to use our IBM
facilities or Univac at the Computer
Center to probe the -electronic
market.

Electronic Industries Marketing
Assistance Program Can Help You

The first step you can take is to
write—on your company letterhead
—to D. J. Moran, Marketing Man-
ager, and ask for the “EI” Market-
ing Assistance Brochure. Further
details, if desired, will be explained
to you by either Don or the “EI”
sales representative serving your
area. Don’t delay—take advantage
of this offer today! Make use of the
“EI” Market Assistance Program—
the Key to effective electronic indus-
try marketing,

Circle 2 on Inquiry Card ——>»
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FOR MICROWAVE SPECTRUM ANALYSIS
10 to 44,000 mec

ALL POLARAD
ANALYZERS FEATURE:

1 to 30 cps sweep rate

SPECTRUM ANALYZER

10 to 44,000 mc in 5 tuning units

DIRECT READING

To test missiles, radar,
microwave components,
telemetering and multi-pulse
transmission. Features:

» Dispersion, 400 kc to 25 mc.

Direct reading UNI-DIAL
tuning
Frequency accuracy + 1%
Stable accurate internal
frequency marker

L eo 02008 * Resolution, 25 ke High accuracy and sensitiyity
== + R-F and I-F attenuation Flat-face 5" CRT
Model TSA » Sensitivity —95 to —50 dbm

depending on frequency

COMBINATION SYNCHROSCOPE-SPECTRUM ANALYZER

10 to 44,000 mc in 5 tuning units " .
l o0 \d
. ° ‘
‘s o poo
» A ¥

PROVIDES TIME AND FREQUENCY DISPLAY

Time display: Frequency display: | II ° " ! u
Shows signal Shows power-fre- | ' | ® L
waveform quency spectrum | T ,:’}
: ~ Model TSA-S
Bandwidth 5 ke, 50 kc, 500 k¢, 5 me. Synchroscope sweep rate: 2,
10, 100, 1,000, 10,000 and 100,000 usec per screen diameter.
g X
WIDE DISPERSION SPECTRUM ANALYZER Y g‘:@?.;,'
10 to 44,000 mc in 5 tuning units '} | oo 0¢|
FOR NARROW AND WIDE PULSE ANALYSIS ii e R
Wwide Dispersion High Resolution § l a.l
Band: 70 mc disper- Band: 100 kc disper- | e
sion, 50 k¢ resolu- sion, 7 ke resolution, P o P
tion, displaysopulses N\ idealnl for wi(;je pulsle —
as narrow as 0.1 analysis and signa 2
@F i &L inchmneton. Raatal o

Linear or log screen display for measurements over a wide dynamic range.

FOR GENERAL LABORATORY USE

PULSE JITTER

MICROWAVE - ELECTRONICS

UNIVERSAL
SPECTRUM
ANALYZERS

Model SA-84W

10 to 40,880 mc in single
self-contained units. No ad-
ditional tuning units needed.

Features a choice of wide or
narrow dispersion, and linear
or log screen display. Disper-
sion: wide band, 1 mc to over
80 mc, fully adjustable, for
narrow pulse analysis; narrow
band, 100 kc to 7 mc, adjust-
able, for wide pulse analysis.
Resolution: 7 k¢ to 50 ke
automatically set by disper-
sion control. Crystal con-
trolled markers throughout
range.Accurate |-F attenuator.

ALSO Model SA-84
Adjustable dispersion:

in 10 to 55 mc range: 500 kc to 5 mc,
in 55 to 40,880 mc range: 500 kc to 25 mc.

Resolution: 20 kc. Expanded, direct reading slide
rule dial showing only the frequency band in use.

MULTI-PULSE
SPECTRUM SELECTOR

For use with any Polarad
spectrum analyzer. Permits
spectrum analysis of individual
microwave pulses in a pulse group.

Any pulse in a complex coded

Model SD-1

signal may be isolated and

intensified for examination.

PRECISION
NOISE GENERATOR

Provides a stable, accurate noise
output simultaneously over a
1,000 cps to 500 mc frequency
range. Output leve! adjustable
1t020 db, accurate to +- 0.25 db.
For direct noise figure measure-
ments in vacuum-tube and tran-
sistor amplifiers and receivers.

TESTER :Tu .f.,@?:,;; : KLYSTRON TUBE
Y °°° 6 & Measures: F . ¥ TESTER
£ © Relative jitter and pulse -
e t,8 of width jitter: 5, 10 and 100 ﬁ B o et
.,® ® o | millimicroseconds full scale. e vacuumytubes. y
{ L IO Repetition rate jitter: Mode! K-200

5, 10 and 100 millimicro-
seconds, and 1, 10 and 100
microseconds full scale.
Displays jitter magnitude
and waveform.

SERVO ANALYZER

Tests amplitude, phase
and transient response in
magnetic and servo am-
plifiers and all AC and DC
servo systems, Feeds test
signal through servo or
computer circuit, com-
W pares response on cali-
. brated CRT. Wide variety
Model SV-1 of output test signals.

G = u,l
@ o2

Model P-3

POLARAD ELECTRONIC
©P.EC.

TRANSISTORIZED
MICROWAVE
POWER METER

10 to 40,000 mc in S
thermistor mounts

Measures absolute r-f
power instantly without
tuning. Line or internal
battery operated. Rugged,
only 6 pounds. Meter
ranges: 0.1 mw to 10 mw
full scale.

S CORPORATION

Model N-1

ALL-CERAMIC

microphonics.

KLYSTRON TUBES

Maximum shock, vibration and heat
resistance. Guaranteed operation up
to 250°C with no cooling required.
Low noise figure. High frequency ac-
curacy, stability and freedom from

Tube Number

frequency Range

vV 1012
ZV 1010
ZV 1009

500 to 3,000 mc
700 to 3,000 m¢
1,500 to 6,000 mc

43-20 34th Street, Long Island City 1, N.Y.

Send for comprehensive catalog, or detailed data on any instrument.
Representatives in principal cities. See your Yellow Pages.

FREE LIFETIME
. SERVICE 3
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FOR MICROWAVE SIGNAL GENERATION
500 to 50,000 mc

500 to 21,000 mc. Polarad generators in this range feature continuously variable
attenuators calibrated directly in—dbm - internal pulse, FM and square wave
modulation, external pulse and multi-pulse modulation - Delayed and undelayed
sync outputs - UNI-DIAL tuning - direct-reading frequency dials accurate to 1%
« high stability non-contacting klystron cavity chokes for noiseless tuning and
accurate calibration.

UHF SIGNAL
GENERATOR

500 to 1,000 m¢

Single unit covers
entire frequency
P range.

Internal pulse and U generator units.

internal pulse and
square wave.

- square wave
i\l modulation from
‘oo | 10-10,000 pps.
S 4 5| Internal FM with
- B j separate modulator.
Calibrated output

to 10 mw. DIGITAL

Model PMK

= (' dbm (1 mw)
Model PMR  to —127 dbm.
] ULTRA-BROADBAND
— 21';,?,?[‘””" i MICROWAVE
® 0oe® I e ' a :.] SIGNAL GENERATOR
e 4, ,000
= - ?'450 lo 1L SN ¥ 4 »e inzgnoetlc:\sltlrumenTc
wo interchangeable 3 - ’ QR o e (ntiment,
‘ F P G %etnerat'or ulnlets nd ! Sl i squarneaw[;t\:ese :
i . nternal puise a (] "
[faa @ Do | eI .
- . [ LN i
Model PMX 1-91;3'3231 %%Stbgtt.o i DIGITAL frequency
1 Model MSG-34  indicator.

MICROWAVE SIGNAL GENERATOR

MSG-1 950-2,400 mc
MSG-2A  2,000-4,600 mc
1 mw max. power output

MSG-2P 2,150-4,600 mc
10 mw max. power output

MSG-1 & MSG-2A with
40-4,000 pps internal
pulse and square wave

N L

Models MSG-1, %gu;%tio?t.h
-2P with 10-10,000
MSG-2A, MSG-2P [ % oe Model CSG

FOR MICROWAVE RECEPTION

EXTENDED RANGE MICROWAVE RECEIVER

400 to 46,700 mc in 8 tuning units
Four instruments in one:

» AM-FM receiver

s Field intensity receiver

- Pulse, pulse-time or pulse-position demodulator
» Sensitive power meter

Receives AM, FM, cw, mcw and pulse signals.
Direct-reading frequency dial accurate to 1%.
AFC and AGC. Audio, video, recorder and trigger

on frequency.
For all monitoring and quantitative analysis
of microwave signals.

MICROWAVE ANTENNA PATTERN
RECEIVER 2,000 to 75,000 mc in a single unit

AM, FM, cw.and puise reception. External mixer
may be located up to 75 feet from receiver unit;
eliminates need for cumbersome rigid waveguide.
O'perates into any standard antenna pattern recorder.
Linear response over 40 db dynamic range. Sensi-
tivity —85 to —70 dbm, depending on frequency.

Model RW-T

©P.EC.

MICROWAVE SIGNAL GENERATOR

10,000 to 21,000 mc
Two interchangeable

10-10,000 pps. Output

frequency Indicator.

Model CSG Electronic Sweep Generator. 1,000 to 16,000
mc in 5 tuning units. Provides high-power microwave
signal adjustable from single frequency to 2:1 frequency
range. .001 to 100 cps sweep rate. Int. AM: 1,000 cps
& 456 kc square wave.

outputs. Sensitivity —90 to —55 dbm depending

POLARAD ELECTRONICS CORPORATION
43-20 34th Street, Long Island City 1, N. Y.

Send for comprehensive catalog, or detailed data on any instrument.
Representatives in principal cities. See your Yellow Pages.

12,400 to 50,000 mc. Units In this range provide cw
signals, 1,000 cps Internal square wave, external modu-
lation provisions, accurate frequency calibration

EHF SIGNAL GENERATOR 18,000 to 39,700 mc, 7 plug-In
units. Accurate power calibration. EHF SIGNAL SOURCE
18,000 to 50,000 mc, 9 plug-in units. High power output.

EHF Signal Generators ENF SIGNAL SOURCES
Basic Unit Model HU-24|  Freauency Range | g, ynis Mogel WUy
Tuning Unit Model No. Tuning Unit Model No.

61822 18,000 to 22,000 mc $1822

62225 22,000 to 25,000 mc $2225

62427 24,700 to 27,500 mc $2427

62730 27,270 to 30,000 mc $2730

63033 29,700 to 33,520 mc $3033

63336 33.530 to 36,250 mc $3236

63540 35,100 to 39,700 mc $3540

39,600 to 46,000 me $3946

45,900 to 50,000 mc $4650

MODELS SG-1218 GENERATOR and $5-1218 SOURCE: EHF Signal Generator

12,400 to 17,500 mc
— e
cte MICROWAVE SIGNAL SOURCE
) 5 1,050 to 11,000 mc in 4 inter- N
! changeable tuning units. co % O r |
[} A stable source of microwave o |
energy at relatively high power f a
By output level. Internal square ¥ .
o wave 10-10,000 pps. External -
ceses pulse, square wave or FM. Ad- b
R justable attenuator. ! /’ e
15 [ -
oe CODE MODULATED MULTI-PULSE Model KSS
ey MICROWAVE SIGNAL GENERATOR
- 950 to 10,750 mc in 4 interchangeable tuning units. Provides
_L——"1 5 independently adjustabie pulse channels, each with vari-
able pulse width and delay. Built-in precision oscilloscope.

Pulse-code modulator section, Model MP-1A, is available

Model B separately, housed in its own cabinet.

FOR INSTANTANEOUS MICROWAVE ANALYSIS At single frequency or over a wide range |

Model VS-2A

Model VS-2A Rapid Scan Ratio Scope. Displays ratio of
two input signals, gives visual plot of VSWR as function
of frequency, at a single frequency or over an entire
swept range. Calibrated 7” CRT. For use with Model CSG
Sweeper.

|
Power Supply ].

CALIBRATED
MICROWAVE
FIELD INTENSITY
RECEIVER SYSTEM

1,000 to 10,000 mc in 4 tuning units

Monitor and Tuning Unit

Calibrated Antenna
{Supplied with Model FIM)

Model FIM

For accurate measurements of frequency and absolute power level of |
conducted or radiated microwave energy. Combines calibrated receiver, {
internal calibrated signal generator and calibrated antenna system. First §
single test system to measure both r-f interference and susceptibility to
interference. Approved Class A MIL SPEC under MIL-1-26600 and Ramo-
Woolridge Weapons System Specification WDD-M-PRO-2.

Features UNI-DIAL control: single knob tunes both receiver and internal
signal generator. Direct-reading frequency dial. Calibrated meter indi-
cates average, peak or quasi-peak value of r-f signals. Signal generator
(1 mw calibrated power output) can be externally modulated. Audio, video,
recorder outputs. Sensitive and extremely rugged. Supplied with 5 cali-
brated antennas.

FREE LIFETIME
SERVICE




! ENGINEERS:

ALY CONCEPT IN
PROFESSIONAL JOB
SELECTION ==+

you to calculate your probability
for success at LMED —in 1 hour

at your own home!

BY GENERAL ELECTRIC’S LIGHT MILITARY ELECTRONICS DEPARTMENT

If you've been thinking of changing
your job some day—or in the near
future—but have hesitated because
of the many uncertainties involved,
Light Military’s new concept in
professional job selection will be
of paramount interest to you.

What is it?

The new concept is based on a series
of technical tests developed and pre-
tested by Light Military engineers.
They are designed to be taken, scored
and evaluated by the individual
engineer, all in the privacy of his own
home. And, because the sole purpose
is to provide you with a novel, objec-
tive means for self-appraisal, your
score need not be divulged to us at
any time.

Facts
ahout the tests

i Each technical test is com-
posed of 40 multiple choice
questions.

2 To find answers for some

questions, mathematics is
involved — but only to the de-
gree normally associated with
the work.

The “mix"” of questions in-
cludes some easy ones,

some bordering on the state of
the art.

4 None of our engineers
achieved a perfect score.

5 The test for Engineering Ad-

Here's how it works:

First, fill out the coupon below and
check off the tests which apply to your
training and professional experience.
Forward the completed coupon to us
and in a few days you will receive the
tests, a sealed answer sheet and ex-
planatory material.

During a convenient hour at home,
take the test and score it with the
answer sheet provided. Then, compare
your performance with the criterion
group composed of Light Military
engineers at all levels who took the
same test. In most cases you will be
able to relate your score to years of
experience, from 2 to more than 10.

What it measures:

If your adjusted score is equal to, or
more than the years of experience you

Mr. R. Bach

Light Military Eiectronics Dept.

MAIL THIS COUPON FOR Y
-
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possess, the probability is excellent
that a significant community of tech-
nical interest exists between you and
The Light Military Department. In
addition, a valid assumption can be
made that a high probability for suc-
cess awaits you here. And remember,
your score need not be divulged to us
at any time; it is for your own guid-
ance exclusively!

CURRENT AREAS OF ACTIVITY
AT THE LIGHT MILITARY DEPT.

SPACE COMMUNICATIONS & TELEMETRY o
MISSILE & SATELLITE COMPUTERS e« SPACE
VEHICLE GUIDANCE e« UNDERSEA WARFARE
SYSTEMS « THERMOPLASTIC DATA STORAGE
e SPACE DETECTION & SURVEILLANCE
COMMAND GUIDANCE & INSTRUMENTATION
e INFRARED MISSILE APPLICATIONS

<)
c
-]
| B
15
-]
»

General Electric Company, French Road, Utica, New York

Please send me tests (limited to 2 subjects per individual) answer
and self-evaluation sheets covering the areas checked:

7 RADAR [ MICROWAVE [] ELECTRONIC PACKAGING (ME)
O COMMUNICATIONS [J ADMINISTRATIVE ENGINEERING

NAME

HOME ADDRESS

HOME PHONE

CITY.

ZONE

STATE

DEGREE(S)

YEAR(S) RECEIVED.

) i r B Y, e =l =
ministration is psychologi- BEnss Sh el ey
cal, designed to reveal aptitudes RO -

and abilities most often found
In good engineering managers ‘
or administrators. J

. ]
“€———— Circle 3 on Inquiry Card

% f R P R R FE RN R BB BB B-N-R_B-B_N |

LIGHT MILITARY ELECTRONICS DEPARTMENT

GENERAL @3 ELECTRIC




HOW TO SELECT
HIGH RELIABILITY
CAPACITORS

At one time Sprague Flectric was
the only manufacturer offering true
high reliability capacitors. The buyer
had no problem. But today there
are many manufacturers who claim
that their capacitors meet high re-
liability standards. Some are even
so bold as to claim that theirs are
the most reliable.

Check the record before you choose

The only sound approachtoevaluate
these claims is to investigate the re-
liability record achieved by each of
the companies under consideration.
Remember, it takes test data to es-
tablish the reliability of a product.
Claims are not enough.

Now let’s look at the record

Sprague Electric can substantiate its
claimthat its HYREL® Q Capacitors
are ‘“‘the most reliable capacitors
made” with the most extensive test
data available in the entire electronic
industry. The performance of
HYREL Q Capacitors is virtually

impossible to surpass...now and
for some years to come.

But let’s start at the beginning—
the specifications. Sprague Electric’s
high reliability capacitors were orig-
inally made under Sprague Electric
Specification PV-100—/e Sirst high
reliability capaciror specification for
missiles and other critical applica-
tions. This specification and a later
revision, PV-100A, have proven so
comprehensive and so successful in
providing “the highest order of re-
liability known to capacitor manu-
facturing” that their provisions are
currently reflected in every military
specification covering high reliability
capacitors. This isa distinction shared
by no other capacitor manufacturer,

Now look at the record of
HYREL Q Capacitors

On acceleraied life tests the failure
rate of HYREL Q Capacitors has
been less than 0.05%, after more than
16 million unit hours accumulated
on tests of 250 hours at 1409, rated

12 Circle 4 on Inquiry Card

voltage, 125 C. On high frequency
vibration tests, there hasn’t been a
single failure in the more than 50.000
units tested. On seal, moisture re-
sistance, and temperature cyclingand
immersion tests, the failure rate has
been less than 0.1%.

Such performance from produc-
tion line capacitors can only be
achteved through the most intensive
(and expensive) kind of reliability
program—in design and develop-
ment, in production engineering, in
manufacturing facilities, in testing
intensity and extensity—all of which
should be investigated thoroughly.

After you’ve checked the record,
then decide for yourself which ca-
pacitor is *‘the most reliable made.”

For complete facts and figures on
HYREL Q Capacitors, call your
Sprague District Office or Represent-
ative, or write for HYREL Bulletin
2900A and Specification PV-100A to
TechnicalLitcratureScction,Sprague
Electric Company, 233 Marshall St.,
North Adams, Massachusetts.
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A listing of meetings, conferences, shows, efc., occurring during the bal-

ance of 1960 and 1961 that are of special interest to electronic engineers.

i~

June 2-3: 4th Annual Summer Conf.
on Vacuum-Metallurgy, New York
Univ., College of Engineering; On
Campus, New York, N. Y.

June 6-8: MHI New England Show,
Material Handling Institute, Inc;
Commonwealth Armory, Boston,
Mass.

June 8-11: Annual Meeting, Nat’l Soc.
of Professional Engineers, Statler
Hotel, Boston, Mass.

June 9-10: Columbian Metallurgy
Symp., AIME; Hotel Sagamore,
Bolton Landing, Lake George, N. Y.

June 10-26: British Exhibition, Fed-
eration of British Industries; Coli-
seum, New York, N. Y.

June 13-14: Radio Frequency Inter-
ference Symp. IRE (PGRFI);
Washington, D. C.

June 13-17: Int'l Powder Metallurgy
Conf., Metal Powder Assoc.; Bilt-
more Hotel, New York, N. Y.

June 20-22: Applied Mechanics Conf.,
ASME; Penn State Univ.,, State
College, Pa.

June 20-24: Summer General Meet-
ing, AIEE; Chalfonte-Haddon Hall
Atlantic City, N. J.

June 26-29: New England Distributor
Conf., Electronic Representatives
Assoc.; Griswold Hotel, Groton,
Conn.

June 26-July 1: Annual Meeting,
American Soc. for Testing Mater-
ials; Chalfonte-Haddon Hall, At-
lantic City, N. J.

June 27-29: Nat’l Convention on Mili-
tary Electronics, IRE (PGMIL);
Sheraton Park Hotel, Washington,
D. C.

June 27-30: Conf. on Coherence Prop-
erties of Electromagnetic Radiation
(by invitation only), AFOSR, Op-
tical Soc. of America, Rochester
Univ.; Rochester, N. Y.

June 1-3: 1st Annual Meeting, Con-
sumer Products Div.,, NEMA;
Edgewater Beach Hotel, Chicago,
I1l.

June 5-11: Reliability Training Conf.,
IRE, ASQC; Chicago, Ill. (For de-
tails: Mr. M. Joseph, Kellog Div.,,
I.T.T, 6000 W. 51st St., Chicago,
II.)

June 5-9: Annual Meeting and Avia-
tion Conf, ASME; Statler-Hilton
Hotel, Dallas, Tex.

June 12-16: 6th Annual Meeting,
American Nuclear Soc.; Chicago,
I,

June 17-19: Conf. on Nuclear Geo-
physics of Interplanetary Matter
(by invitation only), AFOSR, Na-

tional Academy of Sciences; North-
western Univ., Evanston, Ill.

June 20-21: Spring Conf. on Broad-
cast & TV Receivers, IRE (PGBTV
& Chicago Section); Graemere Ho-
tel, Chicago, Ill.

June 20-24: Inventions Exhibition &
Creativity Conf., Cleveland En-
gineering Soc.; Cleveland Engineer-
ing & Scientific Center, Cleveland,
Ohio

June 22-24: Electronic Standards &
Measurements Conf., IRE, NBS,
AIEE, NBS Boulder Labs, Boulder,
Colo.

June 23-24: Workshop on Solid State
Electronics, IRE, AIEE; Purdue
Univ., West Lafayette, Ind.

June 13-14: 5th Southern Calif. In-
dustrial Writing Institute, Techni-
cal Writing Improvement Soc.;
Statler-Hilton Hotel, Los Angeles,
Calif.

June 20-July 30: 4th Berkeley Symp.
on Mathematical Statistics and
Probability (by invitation only),
AFOSR, National Science Founda-
tion, ONR; Univ. of Calif., Berkeley,
Calif.

June 27-30: Nat’l Summer Meeting,
IAS; Ambassador Hotel, Los An-
geles, Calif,

July 4-8: Gordon Research Conf. on
Chemistry & Physics of Isotopes,
American Assoc. for the Advance-
ment of Science; New Hampton
School, New Hampton, N. H.

July 10-23 (Tentative dates): Man-
agement Development Seminar,
Nat’l Assoc. of Broadeasters; Har-
vard Univ. Business School, Cam-
bridge, Mass.

ELECTRONIC INDUSTRIES + June 1960

July 11-12: Conf. on Response of
Materials to High Velocity De-
formation, AIME; Estes Park, Colo.

July 11-14: Annnal Music Industry
Conv. and Trade Show, Nat’l Assoc.
of Music Merchants; Palmer House,
Chicago, IlI.

July 11-15: 3rd Annual Institute in

Technical & Industrial Communica-

tions, Colorado State University;
Colorado State Univ., Ft. Collins,
Colo.

July 19-21: Western Packaging &
Materials Handling Exposition; Pan
Pacific Auditorium, Los Angeles,
Calif.

July 24-28: 47th Annual Conf., Ameri-
can Electroplaters’ Soc., Inc.; Stat-
ler Hotel, Los Angeles, Calif.
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“SAVE” jour

designs with

Hughes special
S

Are you compromising your designs by spec-
ifying standard CRTs—when your actual de-
sign needs call for specia/ configurations or
phosphors, special electrical characteristi

or CRTs designed for special environments?

Hughes can supply you with special-purpose
CRTs

* in a wide variety of configurations,

* in size ranges from 1” to 18",

* with electrostatic or magnetic focusing
and deflection,

* in packaged shielded versions,

» with any one of 28 different phosphors.

Hughes special purpose CRTs guarantee you
high operating performance and extreme
reliability—even under difficult environ-
mental conditions.

Circle 5 on Inquiry Card

VIPSBFCRT | VIPPIXP-11CRT | VTP 5.5SQCRT
5" diameter. Elec- | 1% " diameter. | 5%" square-face
trostatic focus and | Electrostatic focus | tube. Electrostatic
deflection. Shock- | anddeflection. | focus and deflec-
proof. Vibration- | Shockproof. Vibra- | tion. Applications:
proof. Applica- tion-proof. Appli- | slow-scan TV, proc- |
f tions: airborne fire | cations: extremely | essmonitoring, |

control systems, | high altitude mis- | test equipment in-

extreme altitude | sile and aircraft | strumentation, te-
| operations. operations lemetry readout

L — S—

Shown are a few examples of Hughes spe
cialized CRTs. Send foday for specification
and application information on these—or
better still, ask us to quote on your require-
ments. Write: HUGHES, Vacuum Tube
Products Division, 2020 Short Street, Ocean-
side, California.

For export information write: Hug! 1 ity,
California
aling a ne 0 h N

-
i
[}
[}
1

HUGHES |

VACUUM TUBE PRODUCTS DIVISION

HUGHES AIRCRAFT COMPANY
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[ COMING EVENTS

AUGUST

EAST

Aug. 1-3: 4th Global Communications
Symp., IRE, U. S. Sig. Corps; Stat-
ler Hilton Hotel, Washington, D. C.

Aug. 8-10: Annual Meeting, Assoc. of
the U. S. Army; Sheraton-Park Ho-
tel, Washington, D. C.

Aug. 10-12: 5th Annual Conf. of the
G-15 Users’ Organization; Pitts-
burgh Hilton Hotel, Pittsburgh, Pa.

Aug. 15-17: Heat Transfer Conf. &
Exhibit, ASME, AIChE; Statler-

Hilton Hotel, Buffalo, N. Y.

Aug. 25-Sept. 3: 10th Int’l Conf. on
High Energy Nuclear Physics, Int’l
Union of Pure & Applied Physics,
Commission on High Energy Phys-
ies; Rochester, N. Y.

Aug. 29-31: Semiconductors Conf,,
AIME; Statler-Hilton Hotel, Bos-
ton, Mass.

MID-WEST

Aug. 6-9: 20th Annual Nat’l Conv. &
Exhibit, Nat’l Audio-Visual Assoc.;

Morrison Hotel, Chicago, Ill.

Aug. 18-19: Electronic Packaging
Symp.; Univ. of Colorado, Boulder,
Colo.

Aug. 8-12: Pacific General Mee‘ting,
AIEE; Elcortes Hotel, San Diego,
Calif.

Aug. 23-26: WESCON, IRE, WEMA;
Ambassador Hotel & Memorl'al
Sports Arena, Los Angeles, Calif.

SEPTEMBER

EAST

Sept. 6-8: Joint Automatic Control
Conf., IRE (PGAC), ASME, ISA,
AIEE, AIChE; Mass Inst. of Tech-
nology, Cambridge, Mass.

Sept. 7-8: 2nd EIA Value Engineer-
ing Conf., Electronic Industries As-
soc., Disneyland Hotel, Anaheim,
Calif. Info: EIA, 11 W. 42nd St,,
New York 36, N. Y.

Sept. 11: Fall Meeting, The Material
Handling Institute, Inc.; The Cava-
lier Club, Virginia Beach, Va.

Sept. 18-22: 65th Annual Conf., Int’l
Municipal Signal Assoc.; Astor-
Manhattan Hotels, New York, N. Y.

Sept. 19-22: Nat’l Symp. on Space
Electronics & Telemetry, IRE
(PGSET); Shoreham Hotel, Wash-
ington, D. C.

Sept. 21-23: Power Conf., ASME,
AIEE; Phila., Pa.
Sept. 22-23: Fall Meeting, Univac

Users Assoc.; Washington, D. C.

Sept. 26-28: Petroleum Mechanical

Engineering Conf., ASME; Jung
Hotel, New Orleans, La.

Sept. 26-28: 9th Annual Meeting,
Standards Engineers Soc.; Pitts-
burgh-Hilton Hotel, Pittsburgh, Pa.

Sept. 26-30: Nat’l Fall Meeting,
American Welding Soc.; Hotel
Penn-Sheraton, Pittsburgh, Pa.

Sept. 26-30: Instrument Automation
Conf. & Exhibit & 15th Annual
Meeting, ISA; New York Coliseum,
N. Y.

MID-WEST

Sept. 6-16: Production Engineering
Show, Navy Pier, Chicago, Ill.

Sept. 9-10: Conf. on Communications,
IRE; Roosevelt Hotel, Cedar Rapids,
Towa.

Sept. 11-17: Reliability Training
Conf.,, TRE, ASQC; Dallas — Fort
Worth, Tex. (For details: Mr. H.
Shifflett, Texas Instruments Incor-
porated, Box 312, Dallas Tex.)

Sept. 15-16: 8th Annual Engineering
Management Conf., ASME, AIEE,

IRE, AIChE; Morrison Hotel, Chi-
cago, Il

Sept. 15-17: Electronic Conf. & Ex-
position, Twin City Electronic
Wholesalers Assoc., Electronic Rep-
resentatives Assoc.; Minneapolis
Auditorium. Minneapolis, Minn.

Sept. 18-28: 1st ERA Business Man-
agement Institute, Electronic Rep-
resentatives Assoc.; Univ. of Illi-
nois, Monticello, Ill.

Sept. 21-22: Industrial Electronics
Symposium, IRE (PGIE), AIEE;
Sheraton Cleveland Hotel, Cleve-
land, Ohio

Sept. 23-25: Chicago High Fidelity
Show, Int’l Sight & Sound Exposi-
tion, Inc.; Palmer House, Chicago,
111.

WEST

Sept. 21-25: 1960 Aerospace Panor-
ama, Air Force Assoc.; San Fran-
cisco Civic Center, San Francisco,
Calif.

OCTOBER

EAST

Oct. 4-7: 10th Annual Instrument
Symp. and Research Equipment Ex-
hibit, Amer. Assoc. of Clinical
Chemists, Amer. Chem. Soc., ISA,
Soc. of Amer. Bacteriologists, Soc.
for Experimental Biology and Medi-
cine: National Institutes of Health,
Bethesda, Md.

Oct. 12-14: 4th Conf. on Analytical
Chemistry in Nuclear Reactor Tech-
nology and 1st Conf. on Nuclear Re-

ELECTRONIC INDUSTRIES < June 1940

actor Chemistry, Oak Ridge Na-

tional Laboratory; Gatlinburg,
Tenn.
Oct. 16-22: 5th Int'l Congress on

High-Speed Photography & Int’l
Equipment Exhibit, Sheraton Park
Hotel, Washington, D. C.

Oct. 17-19: Symp. on Adaptive Con-
trol Systems, IRE, Long Island Sec-
tion, Garden City Hotel, Garden
City, L. I, N. Y.

Oct. 17-19: Lubrication Conf., ASME,

ASLE; Statler-Hilton Hotel, Bos-
ton, Mass.

Oct. 17-21: Fall Meeting, Metallurgi-
cal Soc. of AIME, Institute of Met-
als Div.; Hotel Sheraton, Phila., Pa.

Oct. 20-22: 7th Annual Int’l Meeting,
Institute of Management Sciences;
Hotel Roosevelt, New York, N. Y.

Oct. 24-26: 7Tth East Coast Aero &

Nav. Elec. Conf., IRE; Lord Balti
more Hotel, Baltimore, Md.
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UNIVERSAL TRANSISTOR SOCKETS:

CINCH will design, or re-

New Universal Transistor Sockets for use wh
the ten transistor bases illustrated and five bas|
types. Casting is mica-filled phenolic (MFE).
Contacts are beryllium copper, gold plated. Col
tacts may be used with either one or two sidk
1/16” p. w. boards.

design, components to fit =5-

specific needs, and will assist

0 3

in the assembly of components U

. | STAND-OFF TYPE UNIVERSAL
through proven automation io-ore Tvre U

&1

No. 24419

technique.

 CINCH SOCKETS

There are three laminated type sockets;
22831, 24324 and 24860. No. 22831 is
elongated in shape, top plate is of 1/64"
chocolate colored XP Bakelite, bottom plate
is of 3/64" chocolate colored XP Bakelite;
both vacuum wax impregnated. The contacts
are of brass, cadmium plated.

No. 24324 is rectangular in shape. Top and
bottom plates are of natural XP Bakelite,
vacuum wax impregnated. Contacts are of
N - brass, cadmium plated. Formed thread for
Wﬁf{' / L 6-20 screw. .104/.110 dia. hole in C R
3 e steel plate. Provides easy attachment to
a heat sink.
No. 24860 is identical with 24324 ex-
cept it is equipped with integral eyelets
for easy assembly to chassis.
No. 24246 is a molded socket with gen-
eral purpose Bakelite casting. Contacts
are phosphor bronze, cadmium plated.

No. 24860
WITH INTEGRAL EYELETS

The above transistor sockets may be
used with the following RETMA BASE
designations:

No. 22831

E 3-14 E 3-42 E 4-24
E 3-15 E 3-43 E 4-31
E 3-25 E 3-44 E 4-43 [
J E 3-32 E 3-51 E 4-52
No. 24246 E 3-38 E 3-53 ET
E 3-39 E 413

TRANSISTOR BASES FOR THE NEW |
UNIVERSAL TRANSISTOR SOCKETS |

TYPE 1 TYPE 2 TYPE 3

192 po
.048 -200
.
048 -

" 7
e Bose E4-13

Base E3-15
163
rt;gz

Base EJ-14 . .

‘_@ @ .
15_0» E3.25 Base E4-24
13; 15 E

f :;;:5:3—-:2 Base E4.31

TRANSISTOR SOCKET FOR *
CONVENTIONAL WIRING

192

”~ o L3
‘s//_" @ %

Olen 83|
093 o N @ p N
2 mOuES 3
04
|~ .09

vis
L

No. 24872 -
B Y T
. 25 |
For use with transistors = —
/i

designed to the triangular T
base layout .27 x .1” 259 ”
(JETEC-30) contact centers,

as well as the three con-

tact in-line (.048 x .192

contact centers). This

socket was originally designed for the all transistor TV sei
however, its future applications are many; industrial communi-
cations, test equipment, bread board circuits, etc.

This design features an exceptional subminiature contact de-
signed for the absolute minimum in intermittent failures, and
an all molded monoblock construction with mounting holes
provided as part of the casting. Assemblies are available in
G. P. Black and low loss Mica-filled Phenolic.

The drawing shows five contacts but any number can be omit-
ted to meet your particular contact layout . . . Contacts are of
Phosphor bronze, Cadmium plated .0001 (P24),

Centrally located plants at Chicago,
Illinois; Shelbyville, Indiana;

City of Industry, California;

St. Louis, Missouri.

Circle 6 on Inquiry Card

— wmncu MANUFACTURING COMPANY
-103-D 1026 South Homan Ave., Chicago 24, lllinois

® Division of United-Carr Fastener Corporation, Boston, Moss.



[ COMING EVENTS

OCTOBER (Continued)

Oct. 3-5: 6th Nat'l Communications
ymp., IRE(PGCS) Rome-Utica
Sectio ot & Utica

t1e N v

Oct. 9-12: Rubber and Plasties Conf,,
ASME; lLawrence Hotel, Erie, Pa

Oct. 9-14: Fall General Meeting,

EE, p 1g Devices & Sys
tems Committees, New C

Oct. 10-11: Fuels Conf., ASME, Daniel
e Hotel, Charleston, W. Va.

Oct. 10-12: Meeting, Fibre Box Assoc.;
Waldorf-Astoria Hotel, New York,

Oct. 10-13: Industrial Film & TV Ex-
hibition, Industrial Exhibitions,
Inc.; New York, N. Y.

Oct. 13-14: Fall Conf., Nat'l Assoc. of
Broadeasters; Biltmore Hotel, At-

Oct. 14-15: Rapid Processing Symp,,
oc. of Photographic Scientist &
Engineers; Shoreham Hotel, Wash-
1 D.C

Oct. 26-27: 11th Nat'l Conf. on Stand-
ards, American Standards Assoc.
heraton-McAlpln Hotel, New York,

Y

Oct. 26-28: Conf. on Non-Linear Mag-
netics & Magnetic Amplifiers,
AIEE, IRE; Bellevue-Stratford Ho-

tel la., P

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

Oct. 27-29: 18th Annual Display of
Electrical & Electronic Egquipment
for Aircraft and Missiles, Aircraft
Electrical Soc.; Pan Pacific Audito-
rium, Los Angeles, Calif.

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

Oct. 31-Nov. 2: 13th Annual Conf. on
Electronic Techniques in Medicine
and Biology, IRE, AIEE, ISA;
Sheraton Park Hotel, Washington,
D. C.

MID-WEST

Oct. 3-5: Nat'l Midwestern Conf. on
Air Logistics, IAS; Tulsa, Okla.

Oct. 9-13: Meeting, The Electrochemi-
cal Soc., Inc.; Shamrock Hotel,
Houston, Tex.

Oct. 10-12: Nat'l Electronics Conf.,
AIEE, IRE, Illinois Institute of
Technology, EIA, SMPTE; North-
western Univ., Univ. of Illinois, Ho-
tel Sherman, Chicago, Ill.

Oct. 17-18: Fall Conf., Nat’l Assoc.
of Broadcasters; Sheraton-Dallas
Hotel, Dallas, Tex.

Oct. 10-15: Reliability Training Conf.,
IRE, ASQC; Kansas City, Mo. (For

details: Mr. John Duggan, Bendix
Aviation, P. O. Box 1159, Kansas
City 41, Missouri.)

Oct. 17-21: 48th Annual Safety Con-
gress, Nat'l Safety Council; Conrad
Hilton, Pick-Congress, Sheraton
Towers, Morrison and La Salle Ho-
tels, Chicago, Ill.

Oct. 19-21: Symp. on Space Naviga-
tion, IRE; Deshler-Hilton Hotel,
Civic Center, Columbus, Ohio

Oct. 20-22: Fall Meeting, Nat’l Soc.
of Professional Engineers; Hilton
Hotel, Denver, Colo.

Oct. 24-25: Fall Conf. Nat'l Assoc. of
Broadcasters; Denver-Hilton Hotel,
Denver, Colo.

Applications
Research
Chi-

Oct. 26-27:
Symposium,
Foundation,
cago, Il

Computer
Armour
Morrison Hotel,

Oct. 27-28: Fall Conf.,, Nat'l Assoc.
of Broadcasters; Fontenelle Hotel,
Omaha, Nebr.

WEST

Oct. 12-14: 3rd Annual Astronautics
Symp., AFOSR, Soc. of Automotive
Engineers; Ambassador Hotel, Los
Angeles, Calif.

Oct. 20-21: Fall Conf., Nat’l Assoc. of
Broadeasters; Mark Hopkins Hotel,
San Franeisco, Calif.

NOVEMBER

EAST

Nov. 1-3: Central States Show, The
Mat Hand nsti Ine.;
AI 1R S
K

Nov. R.9: Symp. on Space Instrumen-
tion. IRE; Washington, D. C

Naov. 14-15: Fall Conf.,, Nat’l Assoc. of
) Hotel, W;
C
Nov. 1t-16: Meeting, Nat'l Paper
A Wa \ in H
Nov. 14-18: Annual Meeting. Nat'l
Electr M Irers As a3
Travmore U Atlantie Ly,
N.J )
ELECTRONIC INDUSTRIES June 1960

Nov. 15-17: Northeast Res. & Env.
Meeting (NEREM), IRE (Region
1); Boston, Mass.

Nov. 17-18: Fall Conf., Nat'l Assoc. of
Broadcasters; Biltmore Hotel, New
York, N. Y.

Nov. 27-Dec. 2: Annual Meeting,
ASME; Statler-Hilton Hotel, N. Y.

Nov. 28-Dec. 2: 24th National Ex-
position of Power & Mechanical
Engineering, ASME; Coliseum
New York, N. Y.

MID-WEST

Nov. 15-16: Mid-America Electronic
Convention (MAECON), (Exhibits)
IRE (Kansas City Section); Hotel
Muehleback, Kansas City, Mo

Nov. 20-22: Fall Meeting, Fluid Con-
trols Institute, Ind.; Drake Hotel,
Chicago, Ill.

Nov. 21-22: Fall Conv,, Nat'l Assoc.
of Broadcasters; Edgewater Beach
Hotel, Chicago, Ill.

Nov. 30-ibec. 2: 18th Electric Furnace
Conf., AIME; Morrison Hotel, Chi-
cago, Il

WEST

Nov. 1-4: Business Equipment Exposi-
tion; Memorial Sports Arena, Los
Angeles, Calif.

Nov. 14-18: Western Tool Show and
Senui-Annual Conv., ASTE; Memor-

ial Sports Arena, Los Angeles,
Calif.
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EECO PACKAGED CIRCUIT MODULES

for digital systems engineering

T-SERIES Germanium Transistor Plug-in Circuit Modules

A complete family of reliable, low-cost, 250-k¢ transistorized
digital circuits for service in compact systems and equip-
ment. Units incorporate standardized signal levels for com-
patibility and discrimination against false triggering. They
also feature consistently conservative electrical specifica-
tions, standard package outline, and simple power require-
ments (*+12 volts), as well as compatibility with EECO
N-Series decades and R-Series Minisig indicators. This family
also includes core-transistor circuits that are compatible
in physical packaging, frequency, signal levels, and power
supplies.

Circuit designs are based on derated speclfications for
the components used, and the resulting circuit specifications
are then further derated to give reserve reliability. (Units
typically designed for 50% greater frequency range than
rated in guaranteed specifications.)

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

T-SERIES BREADBOARD EQUIPMENT

The unique EECO T-Series Breadboard and plastic circuit cards
enable you to set up, change, or take down experimental arrange-
ments quickly — without waste of time or materials. Unit contains
all necessary permanent wiring to accommodate any regular T-Series
circuit. All other circuit inter-connections are made by patch cords
or plugs, with the prepunched circult cards to guide you and to
provide a symbolic diagram of the system when completed.

i

MINISIG ® Sensitive Transistorized Indicators

These proven sensitive indicator devices occupy
no more panel space than conventionai indica-
tors, yet operate directly from low-level signals.
Many ditferent models are available, most of
which incorporate built-in high-sensitivity tran-
sistorized driver circuit to give "on-off" indica.
tion where the signal excursion is too small (2
to 3 volts) for direct operation of neon or tncan-
descent lamps. Models include neon, filament
high-temperature, and memaory (thyratron), and
are packaged in miniature, subminiature, and
plug-in designs. Most models have adjustable
operating characteristics controlled by external
bias voitage and will accommodate a wide range
of input signal conditions.

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

N-SERIES Transistorized DECADES

This family of miniaturized and transistorized
plug-in decimal counters features high operating
speed, simple power-supply requirements (typi-
cally 12 volts only), low power consumption
and reserve reliability. Standard conservative
counting rates are 0-250 kcs and 0-5 megacycles
and these units will work dependably even under
adverse temperature (—54°C to +71°C typical)
and +10% power supply variations. Completely
compatible with EECO T-Series digital circuits
and R-Series Minisig indlcators and may be inter-
mixed as required

All units are repdirable without special test
equipment. Models include incandescent, Nixie,
and remote in-line readout, as well as non-
indicating. Most models are available in a preset
version

Typical N-102 Incandescent Readout Decade
unit price $198.00.

STANDARD-SERIES and RUGGEDIZED-SERIES i
Packaged Plug-in Circuits =

This family of proven one-tube plug-in circuits, for appilca-
tion in military and Industrial eiectronic systems, Is avaliable
in either the Standard-Serles or the Ruggedized-Serles
package. More than 35 different cataiog circuits and more
than 300 custom circults have been packaged in the
Standard- and Ruggedized-Series containers. More than
160,000 of these modules have been delivered to date.
Both serles are moisture- and fungus-proofed for optimum
pertormance under extreme conditions of humidity. (Thou-
sands of these unlts are in daily use in the tropics.)

In general, the Standard-Serles units are designed for
use in ground equipment at fixed installations, The Rugged-
ized-Serles modules are designed for high temperature, g |
shack, and vibration, and are suitable for service in mobile
equipment. Representative circults in the Ruggedized package have been tested against
MIL-E-5272A for shock and vibratlon in —54°C to =-71°C environment. Both serles are com-
patible with the EECO Systems Development Rack and Single or Dual Power Supplies and offer
the same wide selection of circuits as well as low-cost custom-circuit packaging. Both series
plug into standard 8- or 11-pin socket, as appropriate to the circuit.

Standard-Series, Typical 100-k¢ T Flip-Flop, Z-8339, unit price $8.00 to $11.50.

Ruggedized-Series, Typlical 100-kc T Flip-Flop, 2-92002/8339, unit price $10.80 to $14,75.

DIODE/MATRIX Plug-in Circuit Modules

Multiple clippers, limiters, de restorers, modulators, or
demodulators, ring circuits, bridge circuits, rectitlers, diode

gates, or circuits bullt to order and enclosed in a rugged
case for plug-in use. These units eliminate the need for
soldering diodes during breadboarding or production. Diode
plug-In units are tested to diode manufacturer’s specifica-

ONE-HALF
ACTUAL S1ZE

ACTUAL SIZE

tions after assembly. Diodes are protected from physical
damage at all times and can be tested or replaced in groups
of 8, 12, or 16. Can be supplied with or without holddowns.'
'sryplcal 8-dlode unit, employing IN67A's, from $16.00 to
.00.

CORE-DIODE/CORE-TRANSISTOR MODULES

We are actlvely engaged In a twofold deveiop-
ment program in core-diode and core-transistor
modules. We are miniaturizing our high-frequency
core units as well as expanding our family of
tow-cost, low-frequency core units. Specific In-
quiries are Invited,

W-SERIES Silicon ek
Transistor Plug-in Circuit Modules

Premium units for —45°C to +100°C environ-
ment. Particularly suited for compact, high-
temperature-environment military and Industrial
systems. A complete line of compatible circuits,
including dc and pulse logic . . . the first family
of its kind on the market with hermetically
sealed silicon semi-conductors and other com-
ponents.

Typical 150-kc RST Flip-Flop, unit price $99.10
to $121.55.

CUSTOM PACKAGING

We stand ready to package your special
circuits, both quickly and at low cost. Let
our field engineers show you the advantages
of our Standard vacuum tube and T-Series
transistor packages as opposed to etched
boards in terms of no set-up charge, shield-
ing and physical protection, and low-cost,
reliable, readily available mating connectors.

WRITE FOR FULL INFORMATION AND PRICE LIST.

ENGINEERED
ELECTRONICS

ENGINEERED ELECTRONICS COMPANY

1441 East Chestnut Avenue - Santa Ana, California

18 Circle 7 on Inquiry Card

ELECTRONIC INDUSTRIES - June 1960



[ COMING EVENTS |

DECEMBER

EAST

Dec. 11-14: Eastern Joint Computer
Conf., IRE(PGEC), AIEE, ACM;
Hotel New Yorker, New York, N. Y.

Dec. 12-15: Industrial Building Ex-
position & Congress; Coliseum,
New York, N. Y.

Dec. 17: Wright Bros. Lecture, IAS;
Washington, D. C.

Dec. 26-Jan. 2: American Youth Ex-
position, New York Coliseum, New
York, N. Y.

Dec. 1-2: Annual Meeting, IRE
(PGVC); Sheraton Hotel, Phila,,
Pa.

Dec. 7-9: 65th Annual Congress of

American Industry, Nat'l Assoc. of
Manufacturers; Waldorf-Astoria
Hotel, New York, N. Y.

Dec. 5-7: 3rd EIA Conf. on Main-
tainability of Electronic Equipment,
Electronic Industries Assoc., Hilton
Hotel, San Antonio, Tex.

WEST

Week of December 12: Western Atom
Show and Atomic Industrial Forum,
Atomic Industrial Forum, Fairmont
Hote!, San Francisco, Calif.

June 1-3: 6th Annual Instrumental
Methods of Analysis Symp., ISA;
Montreal, Canada

June 5-9: World Power Conf., Exec-
utive Council of World Power
Conf.; Madrid Spain

June 7-11: Symp. on Selected Topics
in Radiation Dosimetry, Int’'l Atom-
ic Energy Agency; Vienna, Austria.

June 7-11: Int’l Congress on Micro-
wave Tubes, Munich, Germany

June 15-17: Meeting, The American
Physical Soc.; Montreal, Canada

June 15-29: 7th Int'l Nuclear Con-
gress & Exhibition on Electronics
& Atomic Energy; Rome, Italy.

June 15-29: VII Rassegna Interna-
zionale Elettronica Nucleare e della
Cinematografia; Palazzo dei Con-
gressi (Rome, E.U.R.)

June 25-July 9: 1st Congress Int’l
Federation of Automatic Control,

IRE et al; Moscow State Univ,,
Moscow, USSR.

July 4-7: 2nd Annual Conf., British
Computer Society, Ltd.; Sun Pavil-
ion, Yorkshire, England.

July 4-8: Symp. on Polarization Phe-
nomena of Nucleons, Int’l Union of
Pure & Applied Physics; Basle,
Switzerland.

July 21-27: 3rd Int’l Conf. on Medical
Electronics, Institute of Electrical
Engineers (Brit); Olympia, Lon-
don, England.

July 21-30: Int’l Nuclear Power Ex-
hibition, Nuclear Power Exh., Ltd.;
Earls Court, London, England.

Aug. 24-Sept. 3: Radio & TV Exhibi-
tion; Earls Court, London, England.

Aug. 29-Sept. 2: Int’l Conf. on Semi-
Conductor Physics, Czechoslovak
Academy of Sciences, Int’l Union
of Pure and Applied Physies;
Prague, Czechoslovakia.

Aug. 29-Sept. 3: Int’l Information
Theory Meeting, IEE, IRE; London,
England.

Aug. 29-Sept. 3: Int’'l Conf. on Nu-
clear Structure, Int’l Union of Pure
& Applied Physics, Atomic Energy

of Canada Ltd.; Queens Univ,,
Kingston, Ont., Canada.

Sept. 5-15: Int'l Scientific Radio
Union, 13th General Assembly,

University College, London, Eng-
land.

Sept. 19-20: International Symp. on
Data Transmission; Delft, Nether-
lands. (For details: Mr. B. B. Bar-
row, The Benelux Section IRE,
Postbus 174, Den Haag, Nederland.)

Sept. 12-15: Int’l Conf. on Atomic
Masses, Int'l Union for Pure and
Applied Physics, Nat’l Research
Council; McMaster Univ.,, U. S. Na-
tional Science Foundation, Hamil-
ton, Ont., Canada.

Sept. 12-16: 2nd Int’l Congress, Int’l
Council of the Aeronautical
Sciences, IAS; Zurich, Switzerland.

Nov. 21-25: 2nd Industrial Photo-
graphic & Television Exhibition;
Earls Court London, England.

Some Highlights of 1961

Jan. 12-13: Reliability of Semiconduc-
tor Devices, Working Group on
Semiconductor Devices — Advisory
Group on Electron Tubes; Western
Union Auditorium, N. Y., N. Y.

Jan. 9-11: 7th Nat’l Symp. on Relia-
bility & Quality Control, ASQC,
AIEE, EIA, IRE; Bellevue-Strat-
ford Hotel, Phila., Pa.

Jan. 30-Feb. 3: Committee Week,
ASTM,; Netherland Hilton Hotel,
Cincinnati, Ohio

ELECTRONIC INDUSTRIES -« June 1960

Feb. 1-4: 2nd Annual Conv. Elec-
tronic Representatives Assoc.; Am-
bassador Hotel, Los Angeles, Calif.

Feb. 15-17: Int’l Solid State Circuits
Conf., IRE, AIEE; Phila., Pa.

Mar. 20-23: IRE Int’l Conv., IRE;
Coliseum & Waldorf Astoria Hotel,
New York, N. Y.

Apr. 30-May 4: Meeting, The Electro-
chemical Soc.; Claypool Hotel, Indi-
anapolis, Ind.

May 1-3: NAECON, Nat'l Aeronauti-

cal Electronics Conf., IRE; Miami
& Biltmore Hotels, Dayton, Ohio.

May 7-8: 5th Midwest Symp. on Cir-
cuit Theory, IRE; Allerton Park &
Urbana Campus, Univ. of Illinois
Urbana, IlI.

May 7-11: Nat’'l Convention, Nat’l
Assoc. of Broadcasters; Shoreham-
Sheraton Park Hotels, Washington,
D. C.

May 9-11: Electronic Components
Conf., IRE, EIA, AIEE, WEMA;
West Coast (no city given)
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CLEVELITE"

PHENOLIC TUBING

SLEEVES

... has the Electrical and Physical Qualities in th

g o— N%”‘\

size...in the shape...
YOUR DESIGN REQUIRES! ,
ELECTRICAL PHYSICAL
‘ features: features:
| ® High Heot Resistance over @ Unoffected by Oils and i
250° F. continuous Solvents

® Mechanically and struc
turally strong

® Non-tracking and Insylg-
tion Resistance

it

® Easily punched, sgwed
and machined 5

® Diometers from .090°* to
8.000’’; wall thicknesses
from 0075 10 .250°*

® Dielectric Strength up to
250 v.p.m.

® Llow dielectric loss factor

® Low moisture absorption

Molded nylon coil forms are also available in
8/32 and 1/4-28 core sizes.

Write for latest CLEVELITE brochure and samples.

CLEVELITE will make your product
BETTER and at LOWER cost|

QY
=
)\

®Reg. U.S. Pot. OF.

PLANTS & THE CLEVELAND
SALES OFFICES: (::":,':':‘"o'
I PRESCOTY, ONT
e SALES OFFICES:
PLYMOUTH, WIS, Cco. NEW YORK
Faiiawn s 6201 BARBERTON AVE. « CLEVELAND 2, OMIG  Wasmoron

MONTREAL
ABRASIVE DIVISION at CLEVELAND. OHIO

REPHESENTAY'VES,
e WA e W ARTIERE S SONTANY  Cmichoo, Meraniane saies commany
e SeNTaL RS GTIITL AP €02 wegn conar coclih e olanon co. as
TR NSO e e o e maon,
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L_COMING EVENTS |

SOME HIGHLIGHTS OF 1961

May 22-24: 5th Global Communica-
tions Symp., IRE; Washington,
D.C

June 1961: 10th Annual Conv, Nat'l
Community TV Assoc.,, Ine.; New
York, N. Y.

June 9-24: British Trade Fair; Sokol-
niki Park, Moscow

June 24-29: Annual Meeting, ASTM;
Chalfonte-Haddon Hall, Atlantie
City, N. J.

July 7-29: Russian Trade Fair; Earls
Court, London, England

Aug. 22-25: WESCON—Western Elec-
tronic Show & Convention, WEMA,
IRE (L.A. & S.F. sections); San
Francisco, Calif.

Aug. 27: 6th Int'l Conf. on Co-
ordination Chemistry, AFOSR;
Wayne State Univ., Detroit, Mich.

Sept. 20-21: Industrial Electronics
Symp., IRE, AIEE (place not
given)

Oct. 1-5: Meeting, The Electrochemi-
cal Soc.; Statler Hotel, Detroit,
Mich.

Oct. 4-6: IRE Canadian Conv., IRE
(Region 8); Exhibition Park, To-
ronto, Canada

Oct. 9-11: Nat’l Electronics Conf.,
IRE, AIEE, EIA, SMPTE; Chiecago,
111,

Oct. 23-25: East Coast Conf. on Aero
& Navigational Electronics, IRE
(PGANE); Lord Baltimore Hotel,
Baltimore, Md.

Nov. 14-16: Northeast Res. & Eng.
Meeting (NEREM), IRE (Region
1) Boston, Mass.

Nov. 14-16: MAECON—Mid-America

Electronic Conf., IRE (PGED);
Shoreham Hotel, Washington, D. C.
Abbreviations

AFOSR: Air Force Office of Scientific Re-
search

AIChE: American Institute of Chemical Engi-
neers

AIEE: American Institute of Electrical Engi-
neers

AIME: American Institute of Metallurgical
Engineers

ASME: American Society of Mechanical En-
gineers

ASLE: American Society of Lubrication En-
Rineers

ASTM: American Society of Tool Engineers
EIA: Electronic Industries Association

IAS: Instrument Automation Society

IEE (Brit) : Institution of Electrical Engineera
IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NBS: National Bureau of Standards

ONR: Office of Naval Research

SMPTE: Society of Motion Picture and TV

Engineers

WEMA: Western Electronic Manufacturers
Assoe,

WESCON: Western Electronic Show and Con-
vention

ELECTRONIC INDUSTRIES - June 1960

e




ELECTRONIC INDUSTRIES

.l,;‘)

INPUT

\&

66A
DEL
Mncéwx_sﬂ PACKARD
- ALTO CAUFORNM

AC AMPuFIE:%

Approximately actual size

This 3 1lbs. of transistorized
new AC amplifier gives you 20
or 40 db gain, increases scope
or VIVM sensitivity 10 or 100!

This new & 466A AC Amplifier is just 4”
high, 6” wide and 6” deep. Yet it can become
one of the most helpful instruments on your
bench, or in the field. It is ac or battery pow-
ered; battery operation gives you hum-free
performance and easy portability. Response
is flat within approximately 14 db over the
broad range of 10 ¢ps to 1 MC, distortion is

Gain: 20 and 40 db, +0.2 db at 1000 cps.
Frequency

Response: -+0.5 db 10 cps to 1 MC.

Output Voltage: 1.5 v rms across 1500 ohms.
Noise: 75 uv rms referred to input,

100,000 ohm source.

Input Impedance: 1 megohm shunted by 25 uuf.

Data subiject to change without notice.

less than 19, and gain is stabilized by sub-
stantial negative feedback to virtually elimi-
nate effects of transistor characteristics and
environment.

For a demonstration on your laboratory or
field application, call your & representative
or write direct.

Specifications .

Output Impedance: Approximately 50 ohms.

Distortion: Less than 1%, 10 to 100,000 cps.

Power: 12 radio type mercury cells; battery
life about 160 hours; or ac line
power.

Dimensions: 614" wide, 4” high, 614” deep.
Weight: approx. 3 Ibs.

Price: $150.00 f.0.b. factory.

HEWLETT-PACKARD COMPANY

1027B Page Mill Road, Polo Alto, Califarnia, U.S.A.
Cable '"HEWPACK" DAvenpart 6-7000

&

HEWLETT-PACKARD S.A.
Rue du Vieux Billord No. 1, Geneva, Switzerlond
Coble "HEWPACKSA™ + Tel. No. (022) 26. 43. 36

Field Representatives in all principal areas

June 1960
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WHEN THE CIRCUIT CALLS FOR

~N< OR TR oR

srecirv JFD) amo oces

R

vCiG

ot e

VCoGW
iy
VARIABLE TRIMMER AND L-C TUNER COMPARISON CHART
DIELECTRIC {
STRENGTH INSULATION TEMPERATURE
CAPACITANCE MEASURED RESISTANCE Q COEFFICENT
RANGE MMF D.C. FOR 5§ MEASURED FACTOR OF CAPACITANCE LENGTH
MODEL MEASURED PER  |WORKING| SECONDS AFTER ONE MEASURED MEASURED AT MATERIAL {FRONT
O #5177 VOLTS  |AT 50% R.H MINUTE AT PER JFO 0.1 MC (DIELECTRIC. oF
AT MAX. | 500 V.D.C. AND | #5178 P.PM./°C PISTON)
MIN. MAX. RATED CAP. 50% RH. 25° 10 125°C PANEL)
STANDARD PANEL MOUNT SERIES
Tvcio 0.7 9.0 | 1500 2500 VOC [ 10" Meg. Min. 500 —60 10 +i0 GLASS - INVAR 21,32
[Tveae o7 T 9.0 | 1500 - 5 - 650 1350 10 +3500 | GLASS . BRASS 21/32
vCIGl 07 | 9o . 650 +0 10 —150 | GlAss . INvAR 21/32
vCaG 08 180 [ 1000 | 1500 500 1350 to +450 | GlAss - erass 1
vese (o8 | 180 [ 500 —20 10, F40 GLASS - INVAR )
veeGa (07 | 70 - i 750 1400 10 +600 |  GLASS . BRASS /32
veese 0.8 17.0 = 650 —=100 to +100 | GlasS - INVAR 1-1/32
VC6Gi 0.8 170 . 600 —100 j0o +100 11732
[Tvere 20 30.0 - 600 —100 1o +100 B 1-5/8
!_v_cnr 0.6 14.0 - 500 —30 1o +40 1
VCI1GRA 0.6 140 | 40 10 ¥30 = .
VC11GRB 0.6 14.0 B == +450 10 +600 | GiAss . BRASS 1
VC11GRC 0.8 18.0 - . +20 1o ¥100 | Glass - invar 1
:CISGA — Jos 13.0 | 3000 5000 +225 10 +375 | GLASS- pH, BRONZE] 1174
(vesoe 0.8 30.0 | too0 1500 —10 10 +50 GLASS - INVAR T 19/37
CERAMIC [
vesoc 5.0 50.0 |12s0 2500 10" MEG. MIN 450 250 10 +450 | prOSP, BRONZE 1
[ vesos 3.0 46.0 | 1000 1500 10° MEG. MIN. 200 —40 10 +40 GLASS - INVAR 2-9/16
Tver 0.7 4.5 a s : 2000 APPROX. ZERO | QUARTZ . INVAR 7/16
ves 0.6 60 R B B 5/8 |
[Tvenr- 0.8 10.0 1
| vena 1.0 10.0 B 2000 = B o E 1-1/32
vz 9.0 21.0 1500 _ E: Z c 119732
Tvews 0.8 10.0 | 3000 5000 a . = = 1.7/32
IMINIATURE SERIES
V€206 08 8.5 | 1000 1500 VOC [ 10 Megohms Min. | 500 + 50 GLASS - INVAR 9716 I
“veaie 08 45 = o : = = - ot
Voo — o 7] = - 3 o+ + 75 5 49/64 ‘
“veaae 0.8 18 ST 5 T
vC246 1.0 30 B 3 1.5/8
VCOG, VCIGW 08 8.5 | 1000 1500 VOC + 50 3 9/16
| VC10G. vCiogw 0.8 45 x g = s 21/64
vealG, vaitow 0.8 12.0 B K *7s B /4
V€326, vCazow 0.8 18.0 B % * 100 B 1.1/32
| VC426 & veazow 1.0 21.0 g 1-1/g
V€436, veaaew 0.8 30.0 ¥ B 1.5/8
“Mat0r, 1h & 121 0.6 1.8 1000 1500 vDC 1500 APPROY., ZERO QUARTZ . INVAR 5/14
| #Q103,113 8 123 0.6 5.5 C z - 3 = ;7 9/14
| _mai0e, 1168 174 0.6 9.5 W - e g - 1
[ _mQ109, 119 2129 0.8 16.0 3 . 2 5 1-5/8
U. S. Patent No. 2,922,093
Here is your ready reference to JFD Variable Write for samples, specifications and prices or
Trlmmers and LC Tuners. complete file-size catalog.
Detailed data sheets on any of these components . - : :
selected from the extensive JFD line are yours Whether it is miniature variable trimmer piston
for the asking. Qur engineering staff is at your capacitors . , . LC Tuners . . . Delay Lines .0
service for consultation on your particular appli- or Pulse Forming Networks . . . it pays to specify
cation. JFD Filters, or Diplexers.
Pioneers in electronics since 1929 WESTERN REGIONAL DIVISION 7311 van Nuys Boulevard, Van Nuys, California
ELECTRONICS CORPORATION JFD CANADA LTD. 51 McCormack Street, Toronto, Ontario, Canada
8101 Sixteenth Ave., Brookiyn 4, N. v. JFD INTERNATIONAL 15 Moore Street, New York, N, Y.
—==

=
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$P$2266G

VCOGA

DC40)

D441

MC62)

-
€~
DIELECIRIC
STRENGTH (NSULATION TEMPERATURE
CAPACITANCE MEASURED RESISTANCE Q COEFFICENT .
RANGE MMF FOR § MEASURED FACTOR OF CAPACITANCE ‘::C?N':
MODEL MEASURED -PER womuc. SECONDS AFTER ONE MEASURED MEASURED AT MATERIAL [
) VOLTS |AT 50% RH. MINUTE AT PER JFD 0.1 MC. OF
AT MAX 500 V.D.C. AND #5178 PP.M./°C PANEL}
| miIN MAX | RATED CAP 50% RH. 25° 10 125°C
MINIATURE SEALLAP SERIES' ) g e
T3C131, 141 8131 08 | 45 | 750 1500 VOC | 2x10% Magohms 500 + 50 GLASS - INVAR 13/32 |t
T5C123,1438 133 ~ loe [ 65 | [[1250 | 2500 VDC [10x10" Megohms = ] 21/32 |t
5C134 e 07 S R | ' =75 1/8_
sclaasise | os | o 20 | i) e ; II;)/_,J.;" A
T3¢136, 146 8136 08 180 | +100 7
2 == — e = 1.3/4
scay ) I T (Dl - ) [ e T
5C149 8 189 — Jos | 300 | | = _ 37
i as171, 101 s |'o| 06 18 | 1000 | 1500VDC | 2x10" Megohms 1500 APPROX. ZERO nuAnz INVAR 13/32 1t
“osi7aaeastey {06 | 85 | 1250 | 2500vDC 110x10" Megohms z g 213//21 :
I — - = 1-
Q3176106 8 196 0.6 9.5 I
- — — - S 3 4
T o879, uvllov 08 16.0 I 1.3/, t
STANDARD SPLIT- STATOF PANEL MOUNT SERIES
ve166 ':I g': ;g 500 | 1000vDC | 10° Megohms 700 + 50 GLASS - INVAR | 11/16
ST 1A] 0.6 8.5 K
Yo B I A 45 L
vei8c ‘:‘f: ';2 1419/32
veeo Bl of fg 1000 1500 VOC 1000 APPROX. ZERO  |QUARTZ - INVAR 17/32
5= |A) 0.4 3.2 ;
veu 8) 0.6 s 0
Ar 0.5 55 T .
3ER 18) 0.85 2.8 1-1/32
1Al 48 11.0
YCS) {8 30 6.0 VA0
MINIATURE SPLIT-STATOR SERIES®
$P86G, 204G & 216G (A) 0.8 42 750 1500 VDC 10* Megohms 500 *50 GLASS - INVAR 17732 |t
8) 0.8 2.0
$#87G, 207G & 217G Al 08 90 =100 ;
NE as 1
SPROG, 200G & 214G Al 10 | 140
181 20 7.0 1.19/32 | ¢
MINIATURE SPLIT-STATOR SEALCAP SERIES®
$P$326G, 226G & 246G | (A} 0.8 a2 | 750 1500 VDC | 10° Megohms 500 *50 n
_ = 8] 08 2.0 nne |+
$r3217G, 237G 8 247G | (A] 0.8 90 ~100
8) 1.5 a5 - 1/ |t
$P$220G, 230G 8 240G | (A) 1.0 | 140
8) 2.0 7.0 1.25/32 |t
MINIATURE DIFFERENTIAL SERIES®
VCIGA TEK) 75| so0 1000 VDC | 10" Megohms 500 —60 1o 160 | GLASS - INVAR
2) 20 75 21/32
DC401. 411, 4218421 | (1) 27 | I0 i 10° Megohms - +100
i 12} 20 2.0 s/16  ft
DC403.413,422843) | 1] 08 80
225 85 35/64 t
DC404, 414, 424 8 4)4 M os 120 H
@3 120 3/4 t
DC406, 416, 426 8 436 | (1) 09 16.0
| 30 16 0 15/16 |t
DC409, 419,429 & 429 1y 1.0 280
. j12) a0 280 17716 |t
'MINIATURE_DIFFERENTIAL SEALCAP SERIES®
D3441, 451 & 461 m o7 30| 500 1000 VDC | 10° Megohms 500 100 GLASS -
= 12) 20 30 g = LASS - INVAR mp— (¥
D544, 453 & 46) ), 08 8.0
i ) 12) 25 85 43/64 |
DS444, 454 8 4084 {1 o8 12.0
= —— |12 30 | 120 7/8 |t
| D3446, 456 & 466 () 09 160
o |2 30 160 116 it
| Dsa4v. 439 & ae9 [y 10 | 280
| 12) 4.0 280 1-9/16 |t
_ MCe0), 611 8 621 ﬁ_;“ 140 | 1000 [ ﬁmvm‘IN“qum 500 +50 GLASS  INVAR 29/64 |t
| MC603, 6138 623 10 28 0 = =]
MC04, 614 8 ou 10 42.0 _i_ l“;;”’ /
MCo0s. 6168636 | 10 | 600 vy
- 68616 | 10 ] | -
MC609, 619 & 639 10 90 0 oF 1‘ s:l//::2 I
LC TUNERS® SELF-RESONATING | NOMINAL INDUCY NOMINAL Q TEMPERATUR —n et
==iE __| reequencrime) | mcronenmies) C“"‘(M",j}'_“f‘ FACTOR | .o CORFEICENT o MATERIAL
1€203,212,3238 330 | a50MIN| 700MAX 0314 MIN| 0357 MAX |1 5 MIN| 9.0 MAX]170 200 NOT GLASS - INVAR 43/64
1€304,314. 3748 324 oo T 500 - |0419 0463 1.6 20 T1s0-175 AVAILABLE 577
r_\(Joo 316,326 8336 | 200 450 - (0631 0680 1.9 he.7 135170 AT THIS 24
bbb — _ . . . 1.9/64
1€309, 319, 3398 339 | 125 200 - o759 0774 a4 25.7 145.155 PRINTING 1
NOTE. [A) PLATE TO BUSHING, (1] SECT 1_LUG 1O UPPER_BAND 47/64

tc3ol

fR) PLATE TO PLATE

JiD

(2) SECY

2 WUG 10 MIDDIE BAND

ELECTRONICS CORPORATION

BROOKLYN 4, NEW YORK

® AINIATURE SERIES AVAILABLE IN PANEL
MOUNT, PRINTED CKT-LUG OR 4 WIRE

TYPES.

t LENGTH APPLICABIE FOR PANEL MOUNT

“TYPES ONLY.

U. S. Patent No. 2,922,093
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RANK FIRST

IN
PRECISION TEMPERATURE CONTROL

In today’s military and commercial projects, you
can’t afford to overlook any one of these important areas
Reliability, Size, Availability, Economy

And because Stevens is in production now on the
largest number of different types and styles of bimetal
thermostats, all these advantages are yours automatically
when you specify Stemco thermostats.

1st in Reliability. Proven designs, latest production
techniques, most stringent inspection procedures

Ist in Size. Stemco thermostats score in compactness
and lightness without sacrificing performance.

Ist in Availability. Tooling for most types is in existence.
Flexibility of design cuts lead time on other types.

Ist in Economy. Mass production of many standard

Stemco types with hundreds of terminal arrangements :
brackets cuts your costs. 1
*Refer 1o Guide 400E0 for U.L ond C.S.A. opproved ratings TYPE A* semi-enclosed Bimetal disc type snap

Ama action thermostats; give fast response to
temperature changes. Can be made to open
on rnse or close on rise. Single-throw with
double make and break contacts Operation
from -20 to 300°F. Lower or higher tempera-
tures on special order. Average non-inductive
rating 13.3 amps, 120 VAC: 4 amps, 230 VAC

and 28 VDC. Various mountings and termi-
- . nals available. Bulletin 3000

TYPE A hermetically sealed. Electrically similar to
semi-enclosed Type A. Various mountings,
including brackets, available, Bulletin 3000

TYPE MX hermetically sealed. Snap acting bimetal
disc type units to open on temperature rise
2 to 6°F differentials as standard. 1 to 4°F
differentials available on special order. De-
pending on duty cycle, normal rating 3 amps,
115 VAC and 28 VDC for 250,000 cycles
Various terminals, mountings and brackets
available. Bulletin 6100.

TYPE MX semi-enciosed. Construction and rating
similar to MX hermetically sealed type
Bulletin 6100.

TYPE M hermetically sealed. Bimetal disc type
snap acting thermostats. Also available in
semi-enclosed. Operation from -20 to 300°F
Lower and higher temperatures available on
special order Depending on application
rated non-inductive 10 amps, 120 VAC 3
amps, 28 VDC. Various terminals, wire leads
and brackets available. Bulletin 6000

TYPE C hermetically sealed. Also semi-enclosed
styles. Small, positive acting with electrically
independent bimetal strip for operation from
-10 to 300°F . Rated at approximately 3 amps,
depending on application Hermetcally sealed
type can be furnished as double thermostat
‘‘alarm”’ type. Various terminals and mount-
ings. Bulletin 5000.

®
STEMCO
THERMOSTATS

manufacturing company, inc.

P.O. Box 1007, Mansfield, Ohio
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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 Standards Association, the Electronic In-

dustries Association, and the Institute of Radio Engineers are given. F:opies
of standards listed may be obtained by contacting the issuing group directly.

INSTITUTE OF RADIO ENGINEERS (IRE)
STANDARDS

59 IRE 12.S1—IRE Standards on Navigation Aids: Di-
rection Finder Measurements

59 IRE 20.S1—IRE Standards on Methods of Measuring
Noise in Linear Twoports

60 1RE 23.S1—IRE Standards on Television: Measure-
ment of Differential Gain and Differential
Phase

—

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
STANDARDS

JEDEC-9A—Registered Cathode Ray Tubes, February
1960, $3.50

RS-152-A—Land Mobile Transmitters, FM or PM (25 me
to 470 me), October 1959, $.80

RS-211-A—Dimensional Characteristics of Monophonic
and Stereophonic Disec Phonograph Records
for Home Use—178, 45, 331/3 rpm, August
1959, $.60

RS-218—Metal Encased Fixed Paper Dielectric Capaci-
tors for DC Applications (Revision of TR-
113-A), April 1959, $3.50

RS-219—Audio Facilities for Radio Broadcasting Sys-
tems (Revision of TR-105-B), April 1959,
$.70

RS-220—Continuous Tone-Controlled Squelech Systems,
April, 1959, $1.20

RS-221—Polarization or Phasing of Broadcast Micro-
phones, April 1959, $.60

RS-222—Structural Standards for Steel Transmitting An-
tennas, Supporting Steel Towers (Revision
of TR-116 and RS-194), August 1959, $1.10

RS-223—Magnetic Recording Instruments for the Home,
Wire Size, Speed, Spools, August 1959, $.25

RS-224—Magnetic Recording Tapes, August 1959, $.30

RS-225—Rigid Coaxial Transmission Lines and Connec-
tors 50 Ohms (Revision of TR-134), Au-
gust 1959, $.80

RS-226—Television Picture Area—35 mm and 16 mm Mo-
tion Picture Film (Reaffirmation of TR-136
and TR-137), October 1959, $.25

RS-227—One-Inch Perforated Tape, October 1959, $.25

RS-228—Fixed, Tantalum Electrolytic Capacitors (Polar-
ized), October 1959, $1.65

RS-229—Fixed, Wire-Wound Precision Resistors, De-
cember 1959, $1.10

RS-230—Color Marking Thermoplastic Wire (Revision of
GEN-104), December 1959, $.25

RS-231—Reverse Recovery Time Measurement on Semi-
conductor Diodes, December 1959, $1.10

RS-234—Power Output Ratings of Packaged Audio Equip-
ment for Home Use, February 1960, $.25

ELECTRONIC INDUSTRIES -« June 1960

RS-235—Color Code for Traveling Wave Tube Wired
Leads, March 1960, $.25

RS-236—Color Coding Semiconductor Devices (Diodes and
Rectifiers), April 1960, $.26

AMERICAN STANDARDS ASSOCIATION
(ASA) STANDARDS

C1-1959—National Electrical Code (NFPA 70)—Paper
Bound $1.00; Pocket Edition $.25

C5-1959—Code for Protection Against Lightning (NFPA
78), $.50

C8.13 1960—Requirements for Varnished Cloth Insulated
Cable—In Press

C16.25b-1959—Supplement to C16.25-1955, Methods of
Measurement of Interference Output of
Television Receivers in the Range of 300 to
10,000 ke (58 IRE 27.81), $.50

C42.45-1959—Definitions of Electrical Terms, Group 45 on
Electromechanical Devices, $1.00

C59.2-.1960—Method of Testing Electrical Insulating Oils
(ASTM D117-58), $.30

C59.3-1959—Methods of Testing for Electrical Resistance
of Insulating Materials (ASTM D257-58T),
$.50

C59.13-1960—Methods of Testing Sheet and Plate Mate-
rials Used in Electrical Insulation (ASTM
D229-58), $.30

C59.22-1960—Method of Test for Power Factor and Die-
electric Constant of Electrical Insulating
Oils of Petroleum Origin (ASTM D924-58),
§.30

C59.28-1960—Methods of Conditioning Plastics and Elec-
trical Insulating Materials for Testing
(ASTM D618-59), $.30

C60.6-1959—Measurement of Direct Interelectrode Capac-
itance (EIA RS-191-A), $1.50

C73.12-1959—Supplement to C73.1-19567 on Outlet Recep-
tacles, Attachment Plug Caps, $.35

C83.23-1960—Method for Determination of the Elastic,
Piezoelectric, and Dielectric Constants —
The Electromechanical Coupling Factor of
Piezoelectric Crystals (58 IRE 14.S1), $.75

S1 1-1960— Acoustical Terminology—In Press

S1.6-1960—Pieferred Frequencies for Acoustical Measure-
ments, $.35

S2.2-1959—Methods for the Calibration of Shock and Vi-
bration Pickups, $2.50

$2.4-1960—Method for Specifying the Characteristics of
Auxiliary Equipment for Shock and Vibra-
tion Measurements—In Press

S$3.1-1960—Criteria for Background Noise in Audiometer
Rooms—In Press

S3.2-1960—Method for Measurement of Monosyllabic
Word Intelligibility—In Press

» * [ ]
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NEED

ENCAPSULATED

TRANSFORMER
COMPONENTS ‘7

Do you need transformer components that must
withstand high temperatures, low temperatures,
excessive humidity or other environmental con-
ditions and still perform in field service as well
as under optimum laboratory conditions?

Then send your specs to Acme Electric and get
the kind of cooperation you’ve always wished for
— a complete study and analysis of your design,
recommendations based upon the latest state of
the art and suggestions for improvements and/or

economies that will be of value to you.

T-40902
Primary (1-2) 115 volts, 60 cycles
Secondary No. 1 (3-4.5)
71.5-0-71.5V RMS @ 77ma DC
F.W.C.T. Capacitor tnput

MIL.T-27A
Grade 5
Class T
Life Expectancy X

T-34671

VA: 705, weight: 41/ Ibs,
165°C rise, 125°C ambient
12 KV test at 30,000 feet

T-36126
VA: 47 .8, weight: 14 ounces
50°C rise, 250°C ambient
12 KV test at 30,000 feet

ACME ELECTRIC CORPORATION

896 Water St.
West Coast: 12822 Yukon Ave.
In Canada: Acme Electric Corp. Ltd.,, 50 Northline
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Cuba, N. Y,

Hawthorne, Calif.
Rd., Toronto, Ont.

saa3420/1874
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Conversion Factors

CONVERT

Amp.-hours
Amp. per sg. cm.
Amp. turns
Amp. turns per ¢m.
Atmospheres
Atmospheres
Atmospheres
Btu
Btu
Btu per hour
Centigrade
Circular mils
Circular mils
Cubic feet
Cubic feet
Cubic inches
Cubic inches
Cubic inches
Cubic inches
Cubic meters
Cubic meters
Degrees (angle)
Dynes
Ergs
Fathoms
Feet
Ft. of water @ 4°C
Ft. of water @ 4°C
Foot-pounds
Foot-pounds
Gallons
Gallons (lig. U. S.)
Gauss
Grams
Grams
Grams
Grams
Grams per cm.
Grams per cu. ¢cm,
Grams per sq. cm.
H.P. (Boiler)
H.P. (Metric)
(542.5 ft.-Ib./sec.)
H.P. (Metric)
(542.5 ft.-Ib./sec.)
H.P. (Metric)
(542.5 ft.-Ib./sec.)
H.P. (550 ft.-Ib./sec.)
H.P. (550 ft.-Ib./sec.)
H.P. (550 ft.-Ib./sec.)
H.P. (Metric
(542.5 ft.-Ib./sec.)
Horsepower
(550 ft.-Ib./sec.)
Inches
Inches
Inches
Inches
Inches
Inches of mercury
@ 0°C
Inches of water @ 4°C
Inches of water @ 4°C
Inches of water @ 4°C
Joules
Joules
Kilogram-Calories
Kilogram-Calories
Kilograms

Kilograms

Kg. per sq. meter
Kilometers
Kilowatt-hours
Kilowatt-hours
Kilowatt-hours
Kilowatt-hours
Kilowatt-hours
Kilowatt-hours
Kilowatt-hours

Kilowatt-hours

ELECTRONIC INDUSTRIES -
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Coulomb

Amp. per sq. in.
Gilberts

Amp. turns per in.
Ft. of water @ 4°C
In. mercury @ 0°C
Lbs. per sq. in.
Foot-pounds
Joules

H.P. hours
Fahrenheit

Sq. centimeters
Sq. mils

Gallens (lig. U. S.)
Liters

Cubic centimeters
Cubic feet

Cubic meters
Gallons (lig. U. S.)
Cubic feet

Cubic yards
Radians

Pounds

Ft. pounds

Feet

Centimeters

In. of Mercury @ 0°C
Lbs. per sq. foot
H.P. hours

K.W. hours

Cubic meters
Gallons (lig. Br. Imp.)
Lines per sq. inch
Dynes

Grains

Ounces (Avoir.)
Poundals

Lbs. per in.

Lbs. per cu. in.
Lbs. per sq. ft.

Btu per hour

Btu per minute
Ft.-Ib. per minute

Kg.-cal. per minute
Btu per minute
Ft.-lb. per minute
Kilowatts
Horsepower

(550 ft.-Ib. per sec.)

Kg.-cal. per minute
Centimeters

Feet

Miles

Mils

Yards

Lbs. per sq. in.

Oz. per sq. in.

Lbs. per sq. ft.

Inches of mercury

Foot-pounds

Ergs

Kilograms-meters

Kilojoules

Tons, short
(avdp. 2000 Ib.)

Lbs. (avoir.)

Lbs./sq. ft.

Feet

Btu

Ft. pounds

Joules

Kilogram-calories

Kilogram-meters

Lbs. carbon oxydized

Lbs. water evaporated
from and at 212°F

Lbs. water raised
from 62° to 212°F

MULTIPLY BY

3600
6.452
1.257
2.540
33.90
29.92
14.70
778.3
1054.8
3.929x10—4
(C°x9/5)+32
5.067x10-6
0.7854
7.481
28.32
16.39
5.787x10-4
1.639x10-5
4.329x10-3
35.31
1.308
1.745x10-2
2.248x10-6
7.367x10°8

6
30.48
0.8826
62.43
5.050x10-7
3.766x10~7
3.785x10-3
0.8327
6.452
980.7
15.43
3.527x10~2
7.093x10-2
.600x10-3
.613x102
.0481
.347x104

41.83
3.255x104

10.54

42.41
3.3x104
0.745

0.9863

W wo;m

0.69

2.540
8.333x102
1.678x10-5

2,778x10"2

0.4912
0.5782
5.202
7.355x1072
0.7376
107
426.9
4.186

1.102x10-3
2.205
0.2048

3281

3413
2,655x106
3.6x106

860

3.671x105
0.235

3.53
22.75
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CONVERT

Leagues

Liters

Liters

Liters

Liters

Liters

Liters

Log. NoriInN
Lumens per sq. ft.
Lux

Meters

Meters

Meters per minute

Meters per minute
Meters per minute
Microhms per cm. cube
Microhms per cm. cube
Miles (nautical)

Miles (nautical)

Miles (statute)

Miles (statute)

Miles (statute)

Miles ner hour

Miles per hour

Miles per hour

Miles per hour

Nepers

Lbs. of water (dist.)

Lbs. of water (dist.)

Lbs. per cu. ft.

Lbs. per cu. inch

Lbs. per sq. ft.

Lbs. per sq. inch

Poundals

Poundals

Slugs

Square inches

Square inches

Square feet

Square miles

Square miles

Square miles

Square millimeters

Tons, short (avoir.,
2000 Ib.

Tons (U. S. shipping)

Watts

Watts

Watts

Watts

Watts

Watts

INTO MULTIPLY BY
Miles (approx.
Bushels (dry U. S.) 2.838x10-2
Cubic centimeters 1000
Cubic meters 0.001

Cubic inches 61.02

Gallons (lig. U. S.) 0.2642
Pints (lig. U. S.) 2.113
Log;o N 0.4343
Ft.-candles 1
Ft.-candles 0.0929
Yards 1.094
Varas 1.179
Knots (nautical miles

per hour’ 3.238x10-2
Feet per minute 3.281
Kilometers per hour 0.06
Microhms per in. cube 0.3937
Ohms per mil. ft. 6.015
Feet 6080.20
Kilometers 1.853
Kilometers 1.609
Miles (nautical) 0.8684
Feet 5280
Kilometers per minute 2.682x10-2
Feet per minute 88
Knots (nautical miles

per hour) 0.8684
Kilometers per hour 1.609
Decibels 8.686
Cubic feet 1.603x10-2
Gallons 0.1198
Kg. per cu. meter 16.02
Lbs. per cu. ft. 1728
Lbs. per sq. in. 6.944x103
Kg. per sq. meter 703.1
Dynes 1.383x104
Lbs. (avoirdupois) 3.108x102
Pounds 32.174
Circular mils 1.273x106
Square centimeters 6.452
Square meters 9.290x10-2
Square yards 3.098x106
Acres 640
Square kilometers 2.590
Circular mils 1973
Tonnes (1000 kg.) 0.9072
Cubic feet 40
Btu per minute 5.689x10-2
Ergs per second 107
Ft.-lb. per minute 44.26
H.P. (550 ft.-Ib. /sec.) 1.341x10-3
H.P. (metric)

(542.5 ft.-lb./sec.) 1.360x10-3
Kg.-calories/minute 1.433x1072

Capacitance Between Adjacent Conductors for Teflon Insulation

CAPACITANCE (between adjacent conductors)

g 425 €,
< wuf
3
2 \ <? /1 ? d?) ¢’
] log,g cd
z
] . \ Where: E offective diolectric constant
:_ I of air-Teflon modium betwoen
9 \ \‘ch e conductors; E, = 2 {1
: E \ ¢ = center-fo-centor spacing of
¢ 3 L . wires
° \
§ K AWG 22\ d wire diomoter
% K3 For precise capatitance, meosuremonts
v 3 10f e B must be made on the actual construction
a in the configuration in which it will be
= vsed
o
35
S
3
e
=
E
0050 0100 015 0200 0.250

Centar-to-Center spacing of wires, inches
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PROVEN RELIABILITY-
SOLID-STATE POWER INVERTERS,
over 260,000 logged operational hours—

voltage-regulated, frequency-controlled,
for missile, telemeter, ground support,

I

13808 all-silicon units available now—

Snterelectronics all-silicon thyratron-like gat-
ing elements and cubic-grain toroidal magnetic
components convert DC to any desired number
of AC or DC outputs from 1 to 10,000 watts.

Ultra-reliable in operation (over 260,000
logged hours), no moving parts, unharmed by
shorting output or reversing input polarity.
High conversion efficiency (to 92%, including
voltage regulation by Interelectronics patented
reflex high-efficiency magnetic amplifier cir-
cuitry.)

Light weight (to 6 watts/oz.), compact (to
8 watts/cu. in.), low ripple (to 0.01 mv. p-p),
excellent voltage regulation (to 0.1%), precise
frequency control (10 0.2% with Interelectronics
extreme environment magnetostrictive stand-
ards or to 0.0001% with fork or piezoelectric
staondards.)

Complies with MIL specs. for shock (100G
11 mlsc.), acceleration (100G 15 min.), vibra-
tion (100G 5 to 5,000 cps.), temperature (to
150 degrees C), RF noise (1-26600).

AC single and polyphase units supply sine
waveform output (to 2% harmonics), will
deliver up to ten times rated line current into
a short circuit or actuate MIL type magnetic
circuit breakers or fuses, will start gyros and
motors with starting current surges up to ten
times normal operating line current.

Now in use in major missiles, powering
telemeter transmitters, radar beacons, elec-
tronic equipment. Single and polyphase units
now power airborne and marine missile gyros,
synchros, servos, magnetic amplifiers.

Interelectronics—first and most experienced
in the solid-state power supply field produces
its own allsilicon solid-state gating elements,
all high flux density magnetic components,
high temperature ultra-reliable film capacitors
and components, has complete facilities and
know how—has designed and delivered more
working KVA than any other firm!

For complete engineering data, write Inter-

electronics today, or call LUdlow 4-6200 in
New York.

INTERELECTRONICS CORP.

2432 Gr. Concourse, N. Y. 58, N. Y.
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AS BB MISSILES GO EVER HIGHER

temperatures go down
and down

f.{.

M e A

k P

3 a
s L

Centigrade ' oy
Keystone Thermistors, ;1948

—50° |
—161° Liquid Methane
—183° Liquid Oxygen

!
|
{

e Keystone Thermistors, 1955
A o T

Here’s how the problem is met by

KEYSTONE THERMISTORS

Just as surely as missiles are going higher and higher, the |
demand is for Thermistors to operate at lower and lower —268° & Liquid Helium
temperatures. Sooner or later, such demands are being _
met by the research people at Keystone. ] ]

Ten years ago the low temperature range for Thermistors ' i

P’

—188% | Liguid Fhubrine. -

b

el S s

—19%° | Liguid ‘
Keystone istors, 1956
=253° ! Liquid-Hydrogen

] i| Keystone Thermistors, 1958

—260° Keystone Thermistors, 1959

was approximately —50°C. Then a new area of interest was ool &
born—still lower temperature operation. By 1955 we had e
developed units that were useful down to —183°C. Today
we are delivering units for applications operating at —260°C
(below liquid hydrogen) for use in space as liquid level
indicators or as flow control mechanisms. Our Thermistors
are also working in gas liquefaction apparatus with

fluorine, argon, oxygen, etc. and in the petrochemical

industry with methane. New missiles, new products, and A

the whole new field of Cryotronics challenge us to even

lower temperature response. Degree by degree we make CARBON COMPANY
progress toward lower temperatures and maximum ! s eom

reliability within the precision tolerances and wide selection Thermistor Division + St. Marys, P,
of temperature coefficients in which we work.

There may be a low temperature indication or control
problem in your present product, or, more likely, in a
product you’re thinking about for the future. Here at
Keystone we're working on both today’s and tomorrow’s
problems and we would like to hear about yours.

Glad to have you call us, anytime.
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A Review of

TEXTBOOKS

New Electronic Textbooks

A compilation of those textbooks, published in 1959 and 1960 which should be of interest to

electronic engineers. For convenience, books are divided into categories of broad interest.

COMPUTERS

An Introduction to Statistical
Communication Theory

By Middleton. 1140 pages. Price $25.00
(MK

Introduction to Electronic Analog

Computers

By John N. Warfield. 175 pages. Price
$6.00 (PH)

Automation, Cybernetics and

Society

By F. H. George. 272 pages. Price $12.00
(PL)

Electronic Computers:
Revised Edition

By T. E. !vall. 320 paoges. Price $12.00
Analog Computation

By Jockson. 644 pages. Price $13.50 (MH)

Analog Methods

By Karp 496 pages. Price $12.50 (MH)

Digital Computer Primer

McCaoarmick.
MH

214 pages. Price $7.50

Computers & People
By Postley. 246 pages. Price $6.00 (MH)

Information Transmission,
Modulation, and Noise

By Schwartz
M

454 poges. Price $11.00

Principles of Analog Computation

By Smith. 234 pages. Price $7.50 (MH)

Digital Computing Systems
By Willioms. 231 pages. Price $7.75 (MH)

Automation

Edited by Howard B. Jacobson and Joseph
S. Roucek. 644 pages. Price $10.00 {PL)

Frequency Response for Process
Control

By Coldwe
(MH)

390 poges. Price $11.50

Control Systems Analysis &
Synthesis
By D'Azzo. 580 pages. Price $13.50 (MH)
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Handbook of Electronic
Control Circuits
By Markus. 360 pages. Price $8.50 (MH)

Control Systems Engineerjng
By Seifert. 955 pages. Price $15.00 (MH)

Digital & Sampled-Data Control
Systems
By Tou. 63| pages. Price $15.00 (MH)

ELECTRICAL SYSTEMS

Electrical Systems Design
2nd Edition

By McPartland.
{MH)

208 pages. Price $7.75
Transformers and Generators for
Power Systems: Their Behavior,
Capabilities and Rating
By R. Langlois-Berthelot. 260 pages. Price

$12.00 (PL)
Electric Motors and Generators
By E. T. G. Emery et al. 416 pages. Price
$12.00 (PL)

ELECTRON TUBES

Materials and Techniques for

Electron Tubes

By Walter H. Kohl.
$16.50 (RP)

Electron Tube Life Factors

Edited by Craig Walsh and T. C. Tsoo.
173 pages. Price $9.50 (EP)

FUNDAMENTALS

Applications of Electronics

By Grob & Kiver. 624 poges. Price $10.00
(MH)

657 pages. Price

Abbreviations

CC  Chilton Co.

DV D. Van Nostrand Co.

EP  Engineering Publishers
MH  McGraw Hill Book Co.
PH  Prentice-Hall, Inc.

PL  Philosophical Library

RP  Reinhold Publishing Corp.

Address of publishers at end of
text.

Electrical Engineering for Professional
Engineers Examinations

456 pages. Price $9.5

By Constance.
(MH)
Electrical and Electronic Drawing

By Baer. 240 pages. Price $6.00 (MH)

Electrical Noise
By Bell. 352 pages. Price $9.75 (DV)

Fundamentals of Electricity
By Calvin C. Bishop. 224 poges.
$6.95 (CC)

Price

Introduction to Electrical
Engineering, 3rd Ed.

By Robert P. Ward. 372 pages. Price $8.50
{PH)

Fundamentals of Electronics

By Matthew Mandl. 574 pages. Price
$10.60 {PH)

Experiments in Electronics

By W. H. Evans. 352 pages. Price $6.75

(PH)

Two-Way Radio
By Lytel. 278 pages. Price $9.50 {MH)

Value Engineering

Proceedings of the First EIA Conf. on
Value Engineering. 165 pages. Price
$6.00 (EP}

Telecommunication Dictionary

By Visser. (01l poges. Price $27.50 (DV)
MICROMINIATURIZATION

By E. F. Horsey. 286 poges. Price $11.00
(RP)

Handbook of Industrial Research

Management

By Carl Heyel. 531 poges. Price $12.00
(RP)

Telemetering Systems

By Perry A. Borden and W. J. Mayo-We
359 poges. Price $8.50 (RP)

Concise Dictionary of Science

By Frank Goaylor. 616 pages. Price $10.00
(PL)

Electrical Safety

By(:;lL)W Swann. 372 pages. Price $15.00

29




In addition to their “‘greater-than’ conver-

sions at high temperatures, the new Bulova
Servo Amplifiers promise maximum flexi-
bility in systems design with a minimum
of ounces and inches,

The all-silicon transistors potted in these
amplifiers assure continuous operation
from —50°C. to 4-125°C. and provide maxi-

mum wattage output per unit volume and weight. Under varied
and severe environmental and operating conditions, Bulova

BULOVA
" , 12W
SERVO
AMPLIFIERS

N BuLova

ELECTRONICS
DIVISION
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Servo Amplifiers exhibit outstanding per-
formance, portray the following charac-
teristics: shock and vibration resistance,
thermal and electrical stability.

If your requirement for a 3.5, 6 or 12w
servo amplifier is a little more sophisti-
cated, a bit more demanding than the
average, take it to Bulova. There's a stock

unit suited to your needs and budget. For additional data write
Department 1671, Bulova Electronics, Woodside 77, New York.
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TEXTBOOKS

Cathodic Protection

pple . $
M
Radargrammetry
f evir : $1: MH
INSTRUMENTATION
industrial Instrument Servicing
Handbook
886 e $ M

Instrumentation in Scientific
Research
4 Price $9.50 (MH)

MEDICAL ELECTRONICS

Biological & Medical Electronics
e $9.50 (MH

NETWORKS & CIRCUITS
Fundamentals of Electron Devices
and Circuits

R. Weed and Wells L. Davis
pages. Price $10.00 (PH

Introduction to Electric Circuits

By Herbert W. Jackson. 479 pages. Price
$! F

Analysis of Electrical Circuits

Bre 434 pages. Price $9.50 (MH)

Linear Circuit Analysis
pages. Price $12.50 (MH)

Modern Network Analysis
Price $10.00 (MH)

NUCLEAR ENERGY

Chemistry of Nuclear Power
By K. Dawson & G. Long. 312 pages.
$

Y Reza 3 pages

Radioactivity Measuring Instruments:
A Guide to Their Construction
and Use

By M. C. Nokes. 216 pages. Price $4.75
The Atom and the Energy
Revolution

By Norman Lansdell. 412 pages. Price

Nuclear Reactors for Power
Generation

Edited by E. Cpenshaw Taylor. 268 pages.
$

Properties of Matter
By F. C. Champion & N. Davy. 416 poges.
o $ [

Atomic Terminology

Edited by Lore Lettenmeyer. 320 pages.
rrice $6

A Guide to Nuclear Energy
By R. F Belchem. 176 pages. Pric
$3.75 (PL) S

Encyclopedic Dictionary of
Electronics and Nuclear Engineering

By Dr. Robert |. Sarbacher.

1417 .
Price $35.00 (PH) poges
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RELAYS & SWITCHES

Electronic Switching, Timing &
Pulse Circuits
By Pettit. 259 pages. Price $7.50 (MH)

The Relay Guide

By Raymond Auger.
$ (RP

399 pages. Price

RESISTORS

Semiconductors and Transistors

By Warschouer. 267 pages. Price $6.50

(MH

Reliable Electrical Connections

f the Third EIA Conf. on Re
286 pages.

Proceedings
able Electrical Connections.
Price $7.75 (EP)

Modern Electronic Components

By G. W. A, Dumm
$15.00 (PL)

320 poges. Price

Fixed and Variable Capacitors
By Dummer. 281 pages. Price $10.00 (MH)

Electronic Components Handbook
Vol. lll

By Henney. 180 pages. Price $10.00 (MH)

Resistance and Resistors
By Wellord. 264 pages. Price $8.50

SERVO MECHANISMS

Servomechanism Practice,

2nd Edition

(MH)

By Ahrendt. 566 pag Price $12.50 (MH
Servomechanism Fundamentals

2nd Edition

By Louer. 491 pages. Price $10.00 (MH)
Servomechanism Fundamentals

By Zeines. 257 pages. Price $5.50 (MH)

SPACE & AVIONICS
The Upper Atmosphere

By H. S. W. Massey & R. L. F. Boyd. 422
pages. Price $17.50 (PL)

High Altitude and Satellite
Rockets

A Symposium,

Price $15.00
(PL)

316 pages.

Dictionary of Aeronautical
Engineering

By‘#!.)L. Nayler. 312 poges. Price $10.00

Men of Space, Vol. |
By Shirley Thomas. $3.50 (CC)

Addresses of Publishers
Engineering Publishers

Div. of the AC Book Co.
Box 2, Elizabeth, New Jersey

Chilton Company
56th & Chestnut Sts., Philadelphia 39, Pa.

D. Van Nostrand Co., Inc.
120 Alexander St., Princeton

McGraw-Hill Book Co., Inc.
330 W. 42nd St., New York 36, N. Y

Philosophical Library
I5 E. 40th St., New York, N. Y

Prentice-Hall
Englewood Cliff, N. J.

Reinhold Publishing Corp.
430 Pork Ave., New York 22, N. Y

N. J

"IN LESS THAN
4 SECONDS

— e —
— R

WITH THE REVOLUTIONARY
PRODUCTION AID TOOL!

“PIG-TAILOR"'®

Foot operated
No accessories

3 minute set up $125.00

‘“‘PIG-TAILORING'’

a revolutionary new mechanical process for
higher production at lower costs. Fastest
PREPARATION and ASSEMBLY of Resistors,
Capacitors, Diodes and all other axial lead
components for TERMINAL BOARDS, PRINTED
CIRCUITS and MINIATURIZED ASSEMBLIES.

PIG-TAILORING eliminates: « Diagonal cutters
« Long nose pliers « Operator judgment « 90%
operator training time « Broken components .
Broken leads « Short circuits from clippings «
65% chassis handling « Excessive lead tautness
« Haphazard assembly methods.

PIG-TAILORING provides: « Uniform component
position « Uniform marking exposure « Minia-
turization spacing control + **S’’ leods for termi-
nals « ‘U’ leads for printed circuits « Individual
cut and bend lengths « Better time/rate analysis
s Closer cost control « Invaluable labor saving
« Immediate cost recovery.

Pays for itself in 2 weeks

“SPIN-PIN’'®
(lose-up views of
“SPIN-PIN"" illustrote
fost ossembly of
toilored-leod wire to
terminol.

¢ No Training
No Pliers

No Clippings
Uniform Crimps
22 Sizes

PAYS FOR ITSELF

Gl "1)

$500
Write for illustrated book to Dept. El-6

BRUNO-NEW YORK INDUSTRIES CORP.

DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 34th STREET +  NEW YORK 1, N. Y.
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ENGINEERING service

when you need it!

AMPHENOL Cable & Wire Division makes over 140
RG-/U coaxial cables, but even this large selection can.-
not meet all the needs of the electronics industry. Here
are recent examples of AMPHENOL engineering
Cable-bility, cables designed and produced to special
customer needs:

I. Low Capacitance, low loss cable using Polyfoam®
dielectric— to maintain excellent electrical prop-
erties under adverse mechanical conditions.

2. Low Loss, high power, flexible Teflon-tape cables
for electronic counter-measures equipment.

3. Semi-solid Teflon version of RG-63/U for use in
a production ICBM.

4. Pressurized cable with flexible metal-hose jackets.

5. Ultra-high Temperature cables, including one de-
sign that operates at 1000°F continuously.

Assistance in design problem areas
is another way in which AMPHENOL
Cable & Wire Cable-bility can help

you! e

CABLE & WIRE DIVISION

S. HARLEM AVE. at 63rd ST, CHICAGO 38
AMPHENOL-BORG ELECTRONICS CORPORATION

32 Circle 60 on Inquiry Card

Testing Devices
—Definitions

This list contains electronic test equip-
ment definitions that are generally not well
known. These items were abstracted from
“Functional Classificotions far Electronic
Test ond Measuring Equipment.” It wos
issued by the Dept. of Defense's Joint Co-
ordinating Committee on Electronics, Elec-
tronic Test Equipment Coordination Group

Potentiometer—A ) stonce ur
for measuring potentiol differance which
makes use of o colibroted voltoge di
vide reference potenti ] i
detector.

Electrometer—An instrument § g
or measuring voltoge by means of the
electrostatic forces exerted between elec
trically charged bodies.

Heterodyne Type Frequency Meter—A,
instrument for measuring frequency, de
pending far its operation on the produc
tion of o difference frequency (zero
beat) between the signol under test and
an internally generoted signol

Lumped Constant Tuned, Heterodyne Type
Frequency Meter—A dsvice for measus
ing frequency, depending for its opera
tion on the use of o tuned electrical
circuit consisting of lumped values of
inductance and capacitance

Cavity Tuned, Heterodyne Type Frequency
Meter—A device for measuring frequen
cy, depending for its operation on the
use of an enclosure whose resonant fre
quency is determined by its internal di-
mensians.

Synthesizer, Heterodyne Type Frequency
Meter—A device for meosuring frequen
cy. utilizing o synthesized crystal based
signal for the internally generated signal.

Frequency Deviation Meter—An instrument
that indicotes the number of cycles o
transmitter has drifted from its assigned
carrier frequency.

Frequency Shift Indicator—A device which
indicates the shifting of the carrier fre.
quency (in an outamatic code transmis
sion) back and forth between two dis.
tinct frequencies to designate mork and
space, instead of keying the carrier on
and off.

Absorption (reaction) Type Frequency
Meter—An instrument for measuring fre
quency, depending for its operotion on
the use of a tuned electrical circuit or
covity to absorb and/or reflect the en.
ergy from the signal source under test.
(Includes wavemeters

Lumped Constant Tuned, Absorption Type
Frequency Meter—A device for measyr
ing frequency, depending for its opero-
tion on the use of o tuned electricol
circuit consisting of lumped values of in
ductance ond capacitance

Cavity Tuned, Absorption Type Frequency
Meter—A device used for measuring fre-
quency, depending for its operotion on
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[_GLOSSARY

the use of an enclosure with a conduc-
tive inner woll whose resonant frequency
is determined by its internal dimensions.
{Includes echo boxes.)

Transmission Line Tuned, Absorption Type
Frequency Meter—A device for meosur
ing frequency depending for ils opera
tion on the use of a tuned length of
Lecher wire or coaxial cavity.

Transmission Type Frequency Meter—An
instrument for measuring frequency, de-
pending for its operation on the use of
a tuned electrical circuit, or cavity, to
transmit the energy from the signal source

der test to a detecting load.

Lumped Constant Tuned, Transmission Type
Frequency Meter—A device for measur
ing frequency depending for its opera-

on the use of a tuned electrical cir-
uit consisting of lumped values of in-
ductance and capacitance.

Cavity Tuned, Transmission Type Frequency
Meter—A device for measuring frequen-
y. depending for its operation on the
use of an enclosure, with a conductive

ner wall, whose resonant frequency is
determined by its internal dimensions.

Iransmission Line Tuned, Transmission Type
Frequency Meter—A device for measur-
g frequency, depending for its opera
tion on the use of o tuned length of
Lecher wire or cooxial cavity.

Counting Type Frequency Meter—An in-
strument for measuring frequency, de-
pending for its operation on the use of
pulse counting techniques to indicate the
number, and/or rate, of reqularity re
curring electrical signals applied to its
input circuits.

Pulse Recurrence, Counting Type Frequency
Meter—A device for measuring frequen
y. depending for its operation on the
use of a direct current ammeter calibrat-
ed in pulses per second.

Scalar, Counting Type Frequency Meter-
A device used to measure frequency, de
pending for its operation on the use of
electronic circuits for counting and gating
electricol signals to indicate the number,
and/or rate, of these signols.

Resonant Circuit Type Frequency Indicator
-A device used to indicate frequency,
depending for its operation on the fre
quency-vs.-reactance characteristics of
two series resonant circuits. The circuit
is so arranged that the deflecting torque
is independent of the amplitude of the
signol to be measured.

Null Frequency Indicator—A device used
to indicate frequency, depending for its
peration on the heterodyning of two
electricol signals to give a zero beot
indication.

Electromechanical Frequency Meter A
frequency indicating mechanism depend
ing for operation on the resonant prop-
erties of mechanical devices, or o meter
used to indicate frequency of operation
based on electromechanical means.

ELECTRONIC INDUSTRIES -

Vibrating Reed Meter—A frequency meter
consisting of reeds, each having o dif-
ferent naturol frequency.

Synchroscope—An instrument used to de-
termine the phase d.fference or degree
of synchronism of two alternating current
generators or quantities.

Mirror Galvanometer Cscillograph—An in-
strument for recording photographically
the deflection of a light spot reflected
from a mirror attached ta a moving
coil.

Distortion Meter An instrument which
measures the deviation of a complex
wave from a pure sine wave.

Electronic Frequency Synthesizer—A device
which generates two or more selectable
frequencies from one or more fixed fre-
quency sources.

Complex Wave Generator—A device which
generates a nonsinusoidal signal having
a desired repetitive characteristic and
waveform.

Random Function Generator A device
which generates signals which are distrib-
uted over a broad frequency range, or
provides an output which is non-repeti-
tive.

Random Noise Generator—An equipment
used to generote a continuous succes-
sion of random signals which are dis-
tributed over a wide frequency spectrum.

Impulse Noise Generator—An equipment
used to generate repetitive pulses which
provide random noise signals uniforl:nly
spread over a wide band of frequencies.

Random Impulse Generator—An equip-
ment used to generate electrical im-
pulses which are randomly distributed in
time.

Waveform Synthesizer—An equipment used
to generate an electrical signal of a
desired waveform.

Electronic Waveform—Synthesizer—A de-
vice which generates on electrical signal
of a desired waveform by means of
electron tubes.

Mechanical Waveform—Synthesizer—A de-
vice which generates an electrical signal
of o desired waveform by mechanical
means.

Antenna Pottern Measuring Equipment—An
equipment used to measure the relative
field strength or intensity existing at any
point or points in the region of space
immediately surrounding an antenna.

(Continved on page 38)

Gertsch

Complex Ratio
Bridge

= —d

-measures hoth in-phase and q_uz;c;rature
voltage ratios - with high accuracy

This instrument cancels quadrature effects, giving a sharp, true

null.

In eliminating quadrature voltage, this Gertsch bridge achieves
an in-phase ratio accuracy as good as 0.001%. Quadrature voltage
ratios are read as rectangular coordinates, tangent of phase-shift
angle, or magnitude of phase-shift angle in degrees directly.

Write for complete data in Bulletin CRB.

¢ SELF-CONTAINED
PHASE-SENSITIVE DETECTOR
* SIX-PLACE RESOLUTION
* TWO FREQUENCY RANGES
—30TO 1000 CPS
=50 TO 3000 CPS

June 1960

=Lerisch =

GERTSCH PRODUCTS, Inc.
3211 South La Cienega Boulevard, Los Angeles 16, California

UPton 0-2761 — VErmont 9-2201
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Specify "ARN OLD”

for your PERMANENT MAGNET requirements

L J
VO:-: &&an
bave uwg

-, = o
Typical 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.

SPECIAL PERMANENT MAGNET MATERIALS

ARNOX Il

Arnox 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-

34 Circle 62 on Inquiry Card

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.

7808

& ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL.
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
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Specify "ARNOLD”

for your MAGNETIC CORE requirements

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 ¢f 1, 2 and 4 mils; also in special tape
thicknesses of }2 mil, 12 mil or other, as required or feasible.
Supermendur is presently available in 4 mil cores.

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, '3,
!4 and ¥ mil. Bobbins are supplied in ceramic or stainless
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.

SPECIAL MATERIALS

VIBRALLOY . . . a ferromagnetic alloy of nickel, molybdenum
and iron whose temperature coefficient of elastic modulus is
contr(.)l.lable 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-

ELECTRONIC INDUSTRIES + June 1960

MO-PERMALLOY POWDER CORES Available in a wide
range of sizes, 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
supplementary insulation over the core.

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-104C.

v

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.

celerometqrs, phono pickups, microphones, ultrasonic grinding
and cleaning devices and underwater signaling devices. For

more information, write for Bulletin CM-116. A A

& ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

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

WIDE RANGE PRECISION

INDUCTANCE BRIDGE
® 002 uh to 1.1 h

inductance :
® Accuracy to 0.25%
® Resolution to 0.01%
® .002 to 110K ohm series res.
°
°

MODEL 63A Self contained 1-100KC osc-det.

PRICE $1500 No false or sliding nulls

THREE TERMINAL CAPACITANCE BRIDGE FOR 1 MC USE

.0002 to 1000 uuf capacitance
Accuracy to 0.25%

Resolution to 0.01%

.01 to 1000 umhos conductance
1000 ohms to 100 megohms
resistance

® Self contained 1 MC osc-det.

® Built-in DC bias for semi-
conductor testing available

MODEL 75A
PRICE $990

THREE TERMINAL
CAPACITANCE BRIDGE
FOR 100 KC USE

® .0002 to 11,000 uuf capacitance
® Accuracy to 0.25%

® Resolution to 0.01%

® .001 to 1000 umhos conductance
® 1000 ohms to 100 megohms resistance
MODEL 74C @ Self-contained 100KC osc-det

PRICE $935 @ Built-in DC bias for semiconductor
testing available

TUNED AC NULL DETECTOR

® Useful as a detector for low
frequency impedance bridges
Balance can be observed on
either built in CRT or
external meter

® 20 cycles to 200 KC tuning range

® 10 uv sensitivity

® 1 megohm shunted by 100 uuf
input

® Discrimination to 40 db against

2nd harmonic

Phase sensitive

MODEL 51A
PRICE $1900 .

RF DISTORTION METER
& VOLTMETER

UHF GRID DIP
METER

® Highest sensitivity to
L & C coupling

® 300 to 1000 MC

® 1-100 MC:858
® 0.1-6 MC:85C

® Sensitivity: 60 | ® Accurac ¢ 2%
db below 1 v A ©
® Accuracy: MODEL
+2 db 1018
® RF Voltmeter:
Same as 91C PRICE $275

MODEL 858 & C
PRICE $740

HERE ARE OUR REPRESENTATIVES

NEW ENGLAND: George Gregory Assoc.,

LABORATORY and PRODUCTION

West Newton, Mass. « CONN : i
Rochester, N. Y. « E. NEW YORK STATE: SBM Assocs., Albany, N. Y. o N‘EJC"H'::‘UJ cGeorge CWeLTeHESTE Chesshire, Conn. o

ACCEPTED THROUGHOUT THE INDUSTRY{
SENSITIVE RF VOLTMETERS

10KC — 600 MC frequency range
300 uv — 3V ronge: 91CA
1 uv — 3V range: 91C
RMS reading below 0.1V
HI-Z Probe and 52 ohms Adapter
supplied
MODEL 91CA Price $495
MODEL 91C  Price $395

SENSITIVE DC NULL DETECTOR
FOR MAXIMUM READOUT ON WHEATSTONE BRIDGES

® 1 uvto 100 v sensitivity

® Input: 10 megohms constant
® Floating input

® Amplifier Gain: 100 db

MODEL S56A
PRICE $395

SENSITIVE DC METER

ULTRA SENSITIVITY IN VOLTAGE & CURRENT
MEASUREMENTS

® 1 uvto 1000 v in 17 ranges
® 0.1 upa to 1 ain 25 ranges
® Input: 10 megohms constant
® Floating input

® Amplifier Gain: 100 db

MODEL 95A
PRICE $495

DC VOLTMETER

® 10 uv to 1000 v in 14 ranges
® Input: varies 10-100 megohms
® Amplifier Gain: 70 db

® Amplifier Output: +0.5 ma into
1500 ohms

® Zero center meter eliminates polarity switch

. MODEL 97A
- PRICE $325

DIFFERENTIAL DC VOLTMETER

® 10 uv to 1000 v in 14 ranges
® Input: varjes 10-50 megohms
® DC common mode rejection = 80 db

® Critically balanced attenuators provide
true differential measurements

MODEL 98A
PRICE $395

W. NEW YORK STATE: S, B. M. Assoc,,
L. 1., WESTCHESTER: N. L. R. Assoc., W. Orange N. J. « E. PENNA.: NLR Associates,

phila., Fenn. o DEL, MD., WASH., D.C.. C. F. Paddock, Silver Spring, Md. « SOUTH EAST: J. L. Highsmith & Co., Charlotte, N. C. » MICHIGAN: Dayton Associates
Detroit, Mich. o W. PENNA., OHIO, W. VA.: Dayton Assoc., Dayton. 0. < ILL. : Sretop (g 0., Charlotte, N. C. » G yUavto e 5
ing Sales Co., Milwaukee, Wise. ¥ TEX., OKLA, ARK L yton, o ILL., INDIANA: Kenneth W. Meyers Co., Chicago 31, Ill. « 10WA, WIS., MINN.: Arthur Engineer

Parrish Electronics, Denver Col. « WASH., OREGON, E.

IDAHO: Hawthorn
S0. CALIF., ARIZ., NEV.: ). F. O'Halloran & Assoc., e

Electronics, Seattie, washington « N. CALIF
N. Hollywood, Calif. « CANADA: Mel Sales Ltd., Toronto,

A.: Engineering and Equipment Co., P. 0. Box 13311, Ft. Worth, Texas, Phone: WA 3.7386 o COL., UTAH, N. M.:

<+ J. F. O’Halloran & Assocs., Palo Alto, Calif.
Canada « EXPORT: A. V. Marano & Co., N. Y. C.

@7 Boonton ELECTRONICS Corp.

Morris Plains, N. J.
Phone: JEfferson 9-4210
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BREAKTHROUGH! IN THERMISTOR DESIGN

TEMPERATURE IN DEGREES FARENHEIT

| N |
I Fenwal Electronics’ new “identical” therm- '™ EE&%;T— e e e e e e e s |
I istors permit complete interchangeability! 3 I\' G :
: What do you need from a thermistor in the INTERCIIIRI}GEABLE I
| way of performance? Reliability? Extreme nggégqulyﬂIz:MsIggchsz I
: stability? High shock resistance? Long life? | DEGRESS F. 2‘2’;%5 :
: Fenwal Electronics can supply it. But Fenwal F— = I§§ Zzggs |
| Electronics’ thermistors provide an addition- B L %2‘33 :
l al important characteristic all their own: p ¥ 1 % 704 I
: they can be supplied with identical resist- § L*} ‘ :
| ance temperature curves. -gwoo _ — == == :
I That means that now, for the first time, you 5 . -1 o) I
I can have complete interchangeability. It g h@g :
: means you can rely absolutely on consist- A _ | |
| ently accurate resistance changes versus | | :
I temperature of Fenwal Electronics’ thermis-  '® = |
I tors. It means also you can now achieve 'J :
I accurate, multi-point temperature indication = [
l or control through a single system without WX :
| having to calibrate out each individual sensor. |
I 0 50 100 150 200 250 300 350 l
| |

FROM FENWAL ELECTRONICS ... THE MOST COMPLETE LINE OF PRECISION THERMISTORS

|GLASS PROBES & BEADSI DISCS ’I WASHERS . . .

PROBE Assemblies . . E-I Matched pairs

p
&

— Thermistor beads
matched to voltage cur-
rent characteristics and
mounted on special her-
metically sealed stems,
designed for -use in
thermal conductivity gas
analysis instruments.

|

| /
I Built to your specific
| requirements, * enclosed
and mounted in indi-
| vidual housingsor “‘pack-

ages” and ready to install

— 0.006”” to 0.100"" di-
ameter. Resistance
valves: 500 ohms to
100 megohms

—0.053" to 0.173" di-
ameter varying lengths.
Resistance values: 500
ohms to 500,000 ohms

FROM FENWAL ELECTRONICS... MORE HELP ON THERMISTOR PROBLEMS

—0.1” to 1”7 diameter.

— 75" diameter. Re-
sistance values: 5 ohms
to 3000 ohms

Resistance  vafues: 5
ohms to 1,000 ohms

l

[

|

) |
S |
I

I

|

|

!
I I
I I
I I
I I
I b A
I I
I I
I [

g

r.f.::!: :EIE

® Complete  thermistor en-
%ineering service backed by
0 years field experience

e Thermistor Experimental Kit
—to help you expedite
operations at the bread
board stage. Just $19.95 at
electronics jobbers

o New Thermistor “Computer”
— 57X 8” “computer” re-
duces lengthy computations
fo single “slide rule” setting.
Yours for the asking

e New Probe and Housing
Brochure — Gives selection
of probe designs

e New Thermistor Catalog
EMC-3

—F————————

b m | SR

For complete information, or the name of the Fenwal Repre-

*Probes can be supplied individually
sentative in your area, write:

calibrated at all desired temperatures.
When interchangeability is required,
they can be supplled with identical
resistance-temperature characteristics.

33 MELLEN STREET, FRAMINGHAM, MASSACHUSETTS
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WR-51 TEST EQUIPMENT

X-BAND WAVEGUIDE SWITCH

38

JWAVELINE

PRECISION MICROWAYVE INSTRUMENTS

PRECISION COUPLERS
VARIABLE ATTENUATORS
VARIABLE SCREW TUNERS
TERMINATIONS
HIGH POWER
LOW POWER
SLIDING
ADJUSTABLE SHORTS
TRANSITIONS
SHORTING SWITCHES
ELBOWS and TWISTS

Model No. 678-E

This unit is a manually operated
four port waveguide switch for use
over the full range of 8.2 to 12.4
Kmc. This precision X-band has been
designed for laboratory use or for
systems application to make alter-
nate connections between two wave-
guide inputs and two waveguide
outputs.

Characteristics:

VSWR of less than 1.05
Isolation greater than 45 db.
Attenuation negligible

An “H" plane version of this switch

is also available as Waveline Mode;
No. 678-H.

JWAVELINE

CALDWELL, NEW JERSEY

Phone CApital 6-9100

Circle 66 on Inquiry Card

TWX Caldwell, N. ). 703

Testing Devices —
Definitions

(Continued from page 33)

Chronoscope and Chronometer Instru
ments used to measure and/or integrate
intervals of time.

Radiac Set—An equipment used to measure
the intensity of nuclear radiations.

Radiac Test Equipment
used to test radiac sets.

An equipment

Dosimeters—An instrument used to indicate
| the accumulated exposure to nuclear or
X-ray radiation.

Signal Generator—Stalo Jitter Tester Rest
Set (MTI Evaluator)—An equipment con
sisting of MTI| evaluator equipments in
a single case or connected by cables.

Lumped Constant Elements—Distinct elec-
tricol equipments, small compared to a
wavelength, which are calibrated and
used in the control of voltage and cur-
rent, and employed in conjunction with
other electrical electronic equipment.

Pony Brake—Equipment designed to meas.
ure the power output of a rotating ma
chine by determining the friction absorb-
ed by a handbrake as it opposes the
rotation of the machine.

Dynamometer Equipment — Equipment de
signed to measure the power developed
by a motor or the power required to
operate machinery.

Pyrometer—A device designed to measure
temperatures by means of changes in
electrical resistance, the production of
thermoelectric currents, the expansion of
gases, or the specific heat of solid:

Tensiometer—A device for determining the
tautness of a supporting wire or cable.

Magnetic Detecting Device—A device de-
signed to detect discontinuity in a
ferromagnetic surface by introducing
magnetic particles which are attracted
to the opposing magnetic poles created
at a break in the surface.

Radiant Energy Detecting Device—A de
vice employing radiant energy to detect
surface and/or volume discontinuities in
solids.

Hygrometer—A device designed to meas-
ure the relative humidity of- the atmos-
phere.

Manometer—A gage in which the amount
of displacement of a column of incom-
pressible liquid indicates the magnitude
of the external pressure causing the dis-
placement.

Accelerometer—An equipment designed to
measure the time rate of change in veloc-
ity of a moving object.

Collimation Equipment—An equipment spe-
cifically designed to align optical equip-
ment.

* * *

ELECTRONIC INDUSTRIES - June 1960
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AN ANALYSIS covering over four thou-
sand custom slip ring assemblies de-
signed and produced by Breeze Corpor-
ation during the past seventeen years
has shown that a substantial number of
these requirements have been for as-
semblies having similar size and operat-
ing characteristics.

Now . . . to meet these repetitive re-
quirements more rapidly and at reduced
costs, Breeze offers seven standard size
slip rings with ring envelope diameters
from 1” through 10%2”.

SEVEN STANDARD

SLIP RING SIZES in stock!

FEATURES

Ring Envelope Diameters:
]n, 1%”, 25/8"1 47/8"1 9%6"1 10]/2,"

Hard coin silver rings and silver graphite
brushes for excellent electrical proper-
ties and long life.

Fabricated construction (1) Provides
superior resistance to shock, vibration,
environmental conditions.

(2) Permits addition of rings when
required.

Flat stacked assembly with rings mounted
above and below each barrier provides
maximum number of rings in shortest
axial length for rated capacities.

Assemblies can be stacked on a common
shaft to produce a multiple unit.

You’ll want a copy of the new Breeze
catalog 66 SR which contains complete
details on these standard units. Catalog
66 SR also describes a wide range of cus-
tom units and incorporates a design guide
section. Write for your copy today

BREEZE CORPORATIONS, INC.

700 Liberty Avenue, Union, New Jersey * Telephone: MUrdock 6-4000

Manufacturers of electrical, electro-mechanical and hydro-mechanical
components and systems and fabricated metal products.

Circle 67 on Inquiry Card



GLOSSARIES

Glossary of Chopper Terms

The Instrument Chopper — A vibrating
switch driven synchronously from an ac
or pulsating dc current source. The driven
switching circuit is designed for low level
0 to 10 volt signal information. It is
used for modulating, demodulation and
switching of dc or low frequency ac in-
formation in instrumentation.

Contact Dwell Time—The time in each
cycle that a chopper switching circuit is
closed. It is expressed in electrical de-
grees or percent (%) of total cycle.

Break Before Make—Choppers have con-
tact closures that total less than 1009,
of a full cycle. This results in one-half
on the chopper switching circuit opening
before the second circuit closes.

Make Before Break—Choppers have con-
tact closures that total more than 1009,
of a full cycle. This results in both halves
of a chopper switching circuit being
closed simultaneously during a portion
of their cycle.

Common "off" Time—The period when both
contact closures of o chopper circuit
with BBM closures are open.

Common "on" Time—The overlap of con-
tact closures of o chopper circuit with
MBB closures.

—Courtesy of Jomes Electronics, Inc.

Contact Chatter—The circuit discontinu-
ity or change in contact resistance that
occurs just after the beginning or jut
before the end of the contact closure
time.

Contact Rating—The range of the voltage
and current that can be applied to the
chopper switching circuit without deteri-
oration of performance. Excessive power
transfer on the precious metal contacts
of a chopper will result in surface migra-
tion of the contact material, change in
closures and contact resistance.

Contact Resistance—The dc resistance from
the moving contact to the stationary
contact when closed.

Coil to Contact Capacitance—Given as
the erfective capacity between the driv-
ing coil and the contacts wired together
with the shield grounded.

Contact Closure Modulation—The change
of contact closure when subjected to ex-
ternal vibration or shock. It is normally
expressed in degrees of change of the
contact closure from maximum to mini-
mum. It is sometimes referred to as
"rubber band'' moduation.

Drift—The change of direct current volt-
age generated by bimetallic junctions of
the chopper switching circuit due to
temperature gradient change.  This
change of temperature is caused by heat
generation from the chopper driving sys.
tem and/or change of external ambient
temperatures.

Driving Voltage—The voltage applied to
the driving coil of the chopper. It is gen
erally expressed as an RMS value, sine
wave in form,

Driving Coil Current—A function of the
chopper driving system and is kept as
low as possible to minimize residual noise

Driving Frequency—The frequency in CPS
of the driving voltage. Since instrument
choppers are polarized, the switching
will operate synchronously and at the
same frequency as the applied driving
voltage.

Life—The elapsed time the component will
operate with a certain predetermined
set of operating characteristics. The fol-
lowing are normal parameters whose al-
lowable tolerance must be established
to evaluate the life of a chopper.

A. Contact closure change

B. Contact chatter and bounce

C. Phase lag change

D. Contact resistance increase both in-
termittent and permanent

E. Residual noise increase.

The life of a chopper component design

can be termined by testing, either contin-

vously or periodically, o series of units to
parameter variables as they operate.

Standard sampling and prediction tech-

. Don"t-%

Fir

i

———

THE
BEFORE
AND
AFTER
TEST




niques can be applied to the test results to
establish o specification.

Pole to Pole Capacity—In the double pole
type chopper there is an effective capac-
ity between the two SPDT sectians.

Phase—The time difference between the
-hopper switching action and the ac
driving voltage. It is usually expressed
as the number of electrical degrees lag
or lead in special circuits) from the. 90°
point of the driving sine wave to the
enter of contact on time. Phase lag is
caused by the coil inductance and the
mechanical mass of the moving system.
Effective phase may be changed by ex-
ternal circuitry in series with the drive

Polarity—The relationship in a chopper
between the driving wave form polarity
and the switching circuits. A chopper
has a polarized magnetic system. When
a driving signal, sine wave or otherwise,
presents o plus polarity to the one side
~f the driving coil the chopper contacts
on one side will always close.

Residual Noise—Undesired and spurious
signal impressed on the chopper contact
switching circuits by means other than
externally through the contact terminals
Noise of this type can be separated as
follows:

(a) Electrostatic noise due to capaci-
tance between the driving coil and
the contents or other electrostatic
fields external from the chopper but
penetrating through its electrostatic
shielding.

—

Bias Windings—The bias windings

(b) Electromagnetic noise due to chop-
per contact switching circuits cut-
ting magnetic lines of force gener-
ated by the internal chopper driv-
ing system, or from external fields
penetrating the chopper shielding.

(c) Electrochemical noise due to emf's
generated in the chopper switching
circuit from electrolytic action be-
tween switching circuit elements and
their associated insulation.

(d) Thermal noise generated by bimetal-
lic junctions in the chopper switch-
ing circuits and thermal gradients
that are present in such circuit ele-
ments.

Magnetic Amplifier

Definitions

Specialty Transformer Dept.
General Electric Co.

of a
saturable reactor are those control wind-
ings by means of which the operating
condition is translated by an arbitrary
amount,

Control Windings—The control windings of

a saturable reactor are those windings
by means of which control magnetomo-
tive forces are applied to the core.

Feedback—Feedback (in a magnetic am-

plifier) is a circuit connection by means
of which an additional magnetomotive
force, which is a function of the output
quantity, is used to influence the operat-
ing condition.

(Continued on poge 42)
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APABILITIES
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ELECTRONIC COMPONENTS: De-
signers and producers of micro-
miniature relays, sub-miniature

ceramic capacitors, magnetic ampli.

fiers, transformers and delay lines.

WHITTAKER CONTROLS: Designs
and produces fiuid control systems,
subsystems and components for
military and commercial aircraft
and missiles.

DATA INSTRUMENTS: Leading de-

signer and producer of data reduc-
tion systems, industrial control and
ground-support equipment.

NARMCO INDUSTRIES: Specializ-
ing in research and manufacturing

in the field of lightweight, high-

strength structural components and

materials for a variety of Military

and Industrial applications.

WHITTAKER GYRO: Leading de-
signer and manufacturer of pregi-
slon gyroscopes, accelerometers,
guidance and control systems.

MONROVIA AVIATION: Producers
of precision aircraft structural as.
semblies and portable air condition-
ing units for ground support. .

TELECOMPUTING SERVICES, INC.;
Specialists In data processing and
data systems engineering.

ELECTRONIC SYSTEMS: Specialists
in systems management, and in the
design and manufacture of complex
electronic and nucleonic equipment
for Government and industry.

COOK BATTERIES: Designers and
manufacturers of automatically and
manually activated silver zinc bat-
teries for missile applications.

PHOENIX ENGINEERING: Manufac-
turer and assembler of precision
machined missile, aircraft and elec.
tronic parts.

ELECTRONIC COMPONENTS Dwisionof TELECOMPUTING
CORPORATION

Los Angeles, Californja

14706 Arminta Street, Van Nuys, California

Phone: TRiangle 3-1340
TWX VNYS 7016

“For confidence in electronic products”

* Micro-Miniature Relays + St_Jb-Mimature Ceramic Capacitors « Magnetic Amplifiers « Transformers
« Delay Lines . Filters « Synchronous Hysterisis Motors - Custom Epoxy Formulations

Circle 68 on Inquiry Card

'lfeleconmuting Corporation is a unique combina-
tion of carefully integrated organizations. It is
staffed with scientific talent of rare ability, designed
for the purpose of managing entire Space Technol-

ogy and Weapon System Projects. Telecomputing

is developing advanced concepts in industrial and

military control systems,
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Portable 250 Series

ac detector with instantaneous electronic null indi-
cator—you don‘t pass the null.

plug-in networks for rejection of hum and har-
monics, easy frequency change.

£S! Dekadial&—12,005 divisions of resolution at
your fingertips

simple in-line readout

Large enough for laboratory accuracy, small enough
for convenient portability. Model 250-DA, a self-
contained, line-operated portable unit for accurate
measurements of impedance elements at dc and
audio frequencies. $565. Model 250-C), battery-
operated. $375 (ac detector $200 additional).

RESISTANCE TO 0.1% — 0-1200
kilohms in seven ranges; CON-
DUCTANCE T0 0.1%—0-1200 mil-
limhos in seven ranges; CAPACI-
TANCE TO 0.2%—0-1200 micro-
tarads in seven ranges; INDUC-
TANCE T0 0.3%—0-1200 henrys in
seven ranges; price $995.00.

Available from stock...immediate delivery on either unit

®
visit our displays
1960 WESCON, NEC
and ISA SHOWS
Electro Sclentific Industries
7524 S.W.MACADAM « PORTLAND 19, OREGON

formerly/ ELECTRO-MEASUREMENTS, INC.

ES! has outstanding opportunitics for design ond opplicotions engineers. Coll or write Mr. Dovis.

42 Circle 69 on lnquiry Card
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Magnetic Amplifier
Definitions

(Continued from poge 41)

Mognetic Amplifisr—A magnetic amp fier

a device usir < 3§
nlc

cot

t

Output Windings—The output windings of
a [ tor th Andi
other than feedback associated with the
lood and through which power is de
livered to the load.

Saturable Reactor—.

nn gn

by
Self-Saturatior

Signal Windings—Th

[’}

Control Ampere-Turns—C

y]

Control Characteristic—The
a

Firing-

Rectifier, Complementary— ry

g8

Rectifier, Self-Saturating turating

Response Time—The

Environmentol  Sensitivity

ALY

changes.
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Oui, General Transistor offre

des transistors Mﬂl'g

GERMANIUM PNP DIODES
2N43A MIL T 19500/18 2N467 MIL T 19500/45 General Transistor also pro-

2N44A  MIL T 19500/6 duces high-reliability gold-
2N331 MIL T 19500/4A GERMANIUM NPN bonded diodes, three of which

2N404 MIL T 19500/20 2N358A MIL T 19500/63

2N416 MILT 19500/56  2N388 MIL T 19500/65 are designed to meet MIL
2N417 MILT 19500/57  2N1310 Guidance requirements: 1N198, IN277,
2N425 MIL T 19500/45 and 1N281 The spec numbers
2N426 MIL T 19500/42 are, respectively: MIL E 1/700,
2N427 MIL T 19500/43 SILICON PNP 1/993A, and 1/961.

2N428 MIL T 19500/44 2N327A

2N464 MIL T 19500/49 2N328A Guidance The semiconductors listed on
2N465 MIL T 19500/50 2N329A Guidance this page are all designed to
2N466 MIL T 19500/51 2N1026 Guidance meet MIL specs.

GENERAL TRANSISTOR CORP.

91-27 138th Place ; Jamaica 35, New York




These NPN Germanium Typesp

"2

BMEWS
¢ &\' As witness the deployment
of General Transistors AR
on projects such as:
POLARIS
HAWK

And many other military programs. Why? Reliability.

General Transistor is now in its fourth year of production on
quality NPN germanium transistors. We were one of the earliest
suppliers of germanium NPN transistors, and have from the
beginning maintained an excellent reputation for highly reliable
products. Listed are some characteristically fine types.

Collector-Base Punch thru Collector D.C. Current Alpha Cutoff
Type No. Breakdown V., Volts) Cutoff Current G'ain i Frequency
Vo (Volts) i lco (,ua) f.o (mc)

2N356A 40 40 3 35 3
2N357A 40 40 3 40 6
2N439 40 35 3 60 8
2N440 40 30 3 100 12
2N446A 30 35 2 100 8
2N447A 30 25 2 150 12
2N595 35 30 2 50 5
2N596 35 30 2 70 8 1
2N1012 50 50 2 60 5

Typical values




. 2
Also on Military Duty lz x;.

...and here’s a flight of high voltage types:

2N1310 2N1311 2N1312
DISSIPATION RATINGS: NPN . NPN 7 A||NP:4 ;
TOTAL TRANSISTOR GE Alloy Junction GE Alioy Junction GE Alloy Junction
DISSIPATION AT 25°C 120 MW 120 MW 120 MW
DERATING FACTOR 2 MW °C 2MW/°C 2 MW/ °C
STORAGE TEMPERATURE —65°C to 85°C —65°C to 85°C 65°C to 85°C
CUT-OFF RATINGS: CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX
COLLECTOR BASE VOLTAGE (Vcso) lc=25na 90 v 75v 50 v
EMITTER-BASE VOLTAGE (Veso) le=25 pa 20v 50v 20v 50v 20v 40v
COLLECTOR-EMITTER VOLTAGE (Ver) le=25 na 90 v 75v 50 v
(PUNCH-THRU)
COLLECTOR CUT-OFF CURRENT (lco) Veso=5 v 3pua 7pa 3pua 7pa 7 ua
EMITTER CUT-OFF CURRENT (lco) Veso=5 v 3pua 7pa 3ua 7pa 7 na
D.C. AND SWITCHING RATINGS :
D.C. CURRENT GAIN (hse) le=5ma VYec=0.25v 20 15
le=20ma Vce=0.25v 25 20 30
D.C. BASE VOLTAGE (Vee) le=5ma Ve=025v 05v 05v
lc=20ma Ve:=0.25 v 0.3v
D.C. COLLECTOR VOLTAGE (Vce) k=10 ma 1c=100 ma 0.2v 0.2v 0.2v
SMALL SIGNAL RATINGS:
CURRENT GAIN Vee=5v 35
COMMON EMITTER (h.) l=lma (=1k " M
ALPHA CUT-OFF Vee=5v lge=1ma o
FREQUENCY (f.0 c8 € 1 me 1.5me 2me
COLLECTOR CAPACITY (C..) le=1 ma f—1me 11 puf 11 pupuf 11 pput
Vaa==5v '—
INPUT IMPEDANCE (h..) Ves=5v f—1ke o 359 350
li=1ma
REVERSE TRANSFER RATIO Vee=5v
(h.e) (X 104 k=lma (=1ke s 15 -
OUTPUT ADMITTANCE (h..) :/_a??n; f=1 ke 2us 2uy 2uy
NOISE FIGURE (NF) Veo=5v f=1kc 10 db 10 db
le=1ma BW=100- ok

Because of the relative newness of these transistors, data is presented in detail.

GENERAL TRANSISTOR CORP.




Speaking of Services: GT Hi/Scope Service

100% Lot Preconditioning

Let's assume you have equipment which must
undergo severe environmental conditions...be
subjected to high mechanical shock and vibra-
tion. To be certain that all the transistors you
intend to use will withstand this type of expo-
sure, we will set up a preconditioning program
that will test out every single unit before we
ship to you.

Special Electrical Parameter
Testing

Certain transistor applications are so unusual
that they cannot be completely described by
standard parameters. If you are in such a posi-
tion, we will design a test fixture to closely
approximate actual circuit performance. This
procedure will provide assurance that 100%
of the transistors delivered to you will perform
satisfactorily.

Special Reliability Testing Programs

Must your completed systems meet a high
reliability requirement? If so, you may wish
special procedures to be established with
regard to your reliability programs. This is
another GT service. When necessary, we will
build such transistors on a specially designed
production line, check them exhaustively to
hold tight parameter tolerances, and subject
large lots to specific and unique life tests. In
many cases, we have established a program
so that we ship those units which have high
survival probability in your application. These
things we have done, and will do again, at
your request. Sound helpful 7

High and Low Temperature Testing

Standard transistor parameters are generally
controlled at room temperature. Yet many
systems must function at other ambients. If
you have a problem specifying electrical para-
meters at room temperature in a manner that
will be valid at high or low temperatures, we
are ready to assist. General Transistor is pre-
pared to run any measurements you dictate, at

any specified ambient. We can do this on com-

plete production lots if you feel it essential.

Cost Economies
Through Parameter Modifications

Yield has a strong influence on transistor cost.
To give you the best economies and at the
same time give you the most desirable quality,
we offer this working arrangement. At your
request, General Transistor will suggest slight
modifications of your specifications which
will allow us to ship the major portion of a
production run. We will make the necessary
measurements and indicate what the various
parameters should be and what proportions of
the run will fall into preselected types. If you
then design your system to use this production
mix, you will benefit from some genuine
economies.

Circuit Design

If you are starting on a new program, you may
want some information on what performance
you can expect from state-of-the-art circuits.
We will provide you with such typical circuits
at your request, together with data on the
performance of our transistor types within
these circuits.

Special Selection on Standard
Catalog Types

In many instances you may find that a standard
catalog transistor is about 90% acceptable,
but still needs improvement in a few parame-
ters. In such a case, please ask us about the
possibility of getting these improvements. We
can tell you what increase in specifications is
feasible, and produce the units to this spec.
Thus, you get the desired parameters without
having to redesign or wait for a custom-built
semiconductor.

Qualification Approvals

Let's consider the case where you want to
design a certain transistor into a system for
the government, yet a government specifica-

tion does not exist for the transistor. You must
be ready to substantiate your use of the non-
standard part. Here's what GT can do to help
your case. We will run a qualification approval
procedure in the same format we would for a
military type. Then we’'ll provide you with this
necessary data. This will greatly accelerate
your approval for use of this transistor type.

Special Coatings or Encapsulations

In your manufacturing process, do you expose
transistors to any kinds of solvents or potting
materials? If so, just let us know. By using
special highly resistant coatings, we’ll make
sure that the transistor case and markings are
not vulnerable to solvent attacks.

Samples with Parameter
Measurements

Assume you want to check out the margins in
a design. You require upper and lower limit
samples of a certain transistor type. We'll be
happy to supply you with sufficient samples to
cover the spread in one or two significant
parameters. Thus, you can experimentally
determine the performance of your circuit.

Special Production Runs

Assume that your transistor application is so
unusual that units are not available from
standard production. What can be done? We
will analyze your requirements and decide
whether it would be feasible to make a special
production run of transistors to meet your
needs.

What More?

This is our HI/SCOPE service...or a large part
of it. Our customers have found it to be
extremely useful. We think you will, too. If
there is something still further that interests
you, why not get in touch with us? Space pre-
cludes our going into too great detail here,
but we feel sure you'll find any assistance you
need at GT. Write or give us a phone call.

GENERAL TRANSISTOR CORP.

91-27 138th Place ; Jamaica 35, New York
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POSTERITY...
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By POLAROID

DuMONT
s IVENS

Permanent TRANSPARENT
records of your oscilloscope

traces— for immediate pro-
jection, enlargement or study.

__L.ARC'ID ‘1"

. W
e L T

¥

scope traces — Polaroid® Land Projection Film and a
Du Mont Oscilloscope Record Camera. In two minutes,
3Va" x 4" or 2Y4" x 2Ya" black and white slides are
ready for projection in a meeting. To record transients
too fast for the eye to see — in the millimicrosecond
rise time region — use the new Type 47, 3000 Speed
Land Film.

Du Mont’'s complete line of cameras includes three

Fe unbeatable combination for fast, sharp slides of |

models especially designed for use with 60-second
Polaroid Land films. The Type 302 permits multiple
exposures per picture frame for 5-inch scopes. The
Type 339 does the same for 3-inch scopes, while the
Type 353 enables full-size (1:1 object-to-image ratio)
recordings of 5-inch scope traces for precision studies.

In Igss than a minute — your important scope infor-
mation is recorded forever.

Write for technical details

“Polaroid"® by Polaroid Corporation
precision electronics is our business

oUMonr

SLECTRONIC TUBES/INDUSTRIAL TV/MILITARY ELECTRONICS/MOBILE COMMUNICATIONS/SCIENTIFIC INSTRUMENTS/AUTOMOTIVE TEST EQUIPMENT

ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J.,U.S A

INTERNATIONAL DIVISION « 515 MADISON AVENUE, NEW YORK 22, N. Y « CABLES: ALBEEDU. NEW YORK
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ANNOUNCING A

NEW CORPORATE NAME

for The Garlock Packing
Company

Circle 12 on Inquiry Card

Garlock Inc. becomes the new name fo
The Garlock Packing Company, Palmyrg
N. Y., to reflect more accurately its brog
diversification of products and markets.

Originally established to manufactu
mechanical packings, Garlock no
produces over 2,000 different styles g
packings, gaskets, seals, molded an
extruded rubber and plastic product
for every major industry.

The new corporate name, Garlock Inc
more closely identifies this 73-year-ol
company with the growth and develop
ment of its product lines. Today
industry goes to Garlock for such widel
diversified products as:

o Hydraulic-Pneumatic Packings

Qil and Grease Seals

Gasketing and Expansion Joints

Braided Packings

Molded and Extruded Rubber
Parts

o Plastic Stock Shapes and Fabri

cated Parts

¢ Mechanical Seals for Rotating
Shafts

Metal Packings

Leather Packings

Electronic Components

Dry Bearing Materials

Fluorocarbon Tank Linings

Missile and Rocket Components

To help you in selecting or applying
these products, Garlock offers the
services of over 126 thoroughly
trained sales engineers, 175 electronic
component manufacturers’ representa
tives, 180 authorized bearing distribu
tors and 69 foreign distributors. Con-
veniently located warehouses and
stocking points assure Garlock cus-
tomers of prompt delivery.

At Garlock Inc., design and development
of new or improved products and
materials is an ever-present objective
To this end Garlock maintains exten
sive research and laboratory-test facili
ties. In addition, Garlock engineers
and chemists are always ready to work
with you in seeking solutions to tough
application problems.

To find out more about ‘“‘the new
Garlock,” call the nearest of our 26
sales offices, or write to Garlock Inc.
Palmyra, N. Y. To assure prompt atlens
tion, please refer to Garlock Inc. on all
future correspondence and orders.

Canadian Div.: Garlock of Canada Ltd.

Order from the Garlock 2,000 . . . twoO
thousand different styles of Packings,
Gaskets, Seals, Molded and Extruded
Rubber, Plastic Products. |



Hydraulic-Pneumatic Fackings

Plastic Stock Shapes
and Fabricated Parts

Oil and Grease Seals

Fluorocarbon Tank Linings

I Mechanical Shaft Seals

Gasketing
[

[ N C .

Spiral Wound Gaskets

Leather Packings

Missile and Rocket Components Electronic Components
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If you're at all concerned with elec-
tronics, here is the biggest circuit
component story of the year. The
seven AMP lines listed below will all
be designed into tomorrow’s elec-
tronic products.

AMP-MAD* SHIFT REGISTER

The first commercial all magnetic reg-
ister/counter using only multiaperture
ferrite cores and wire. Available with
any serial [ parallel input/output com-
bination and featuring non-destructive
dynamic and static readout.

AMP-MECA

(Maintainable Electronic Component
Assembly) is a three-dimensional
packaging concept that will change
your thinking. Components, or func-
tions are assembled and encapsu-
lated, if necessary, in AMP-Cells then
plugged between programmed AMP
side rails.

AMPin-cert CONNECTORS

Series A, D, M.and W meet or exceed
all applicable mil-specs. Pins and
sockets are crimp-type for uniform
reliability.

AMP DOUBLE THROW SWITCH

From 80 to 1500 pole for instrumen-
tation and related applications requir-
ing a compact, rugged programming
unit.

AMP PATCHCORD PROGRAMMING
SYSTEMS

In universal and shielded types, this
line offers more unusual features than
any other system made including pos-
itive wiping action and unbeatable
reliability.

AMP PINBOARDS

For matrix programming. No moving
parts, top reliability and low cost,
range of sizes.

AMP GENERAL LINE

One of the greatest continuing stories
in modern industry, the AMP solder-
less crimp technique each year pro:
duces a host of new items and new
applications.

? Trademark
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PURE
IRON OXIDES

for the

Magnetic
Ceramics
Industry

MAPICO PURE IRON OXIDES .

(a) are strictly uniform from shipment to shipment
(b) are reactive at the high temperatures customarily used in the

Columbian has had 50 years experience in the busi-
ness of manufacturing pure synthetic iron oxides.

They can be produced by several practical pro- ceramic industry

cedures to give a variety of characteristic particle (c) are agai}l\al;lgnin 'h;eel differemfpaniglf shapes any of which
. . ma € haad in several ranges o article size

Shapes and por“de A an.geS. The methods by (d) areyof high purity and freeg from iarmful impurities

which MAPICO® Pure Iron Oxides are manufactured (e) give controlled shrinkage

were chosen because they enable careful control of (f) give controlled electronic characteristics

preseleded characteristics. (g) are produced in ample supply by a large, modern, technically

staffed plant

APPARENT
DENSITY

DATA »

SURFACE
AREA

COMPOSITION
PAR'I’I_CI.E
SHAPE
PARTICLE SIZE
(Microns)

% PURITY
%
MOISTURE
{Loss at
105° C)
IGNITION

MAPICO
PRODUCTS

PREDOMINANT
s.v.tt
GMS./cm-3

Lemon 100 P 14 3s 025
ol e R e M B R M A R T T T 2 a0 ol e
eGRY ) el Bt - g 9962.7 .10.20 '05.10 '05.10 ']0.20 ,09()204 '02.04 ‘oc.)t;oz '02.04 'o?c?ls
& e [ | 0.3:1.2) 87 |29 | 71|70 o[ © o180, (19° | ]0% 0 02 00 ol % s ocal .20
Red 1102 I Rl e Bl el B I T R R R T T T A T T |
€G-60 e | wbical|2.0-4.0| 2.8 |45 1.0 99;‘3).6 '05.10 '20.30 .05.10 .03.06 ‘02.04 ‘10.15 '09504 '09504 '08.15
o S e R B Bl B P R R T R R R e - T
il e [ o] 0.3:08) 8.4 |30 ] 59) "0 19 10 108 1% 00l % 2 02| oa| ' 2
il 357 uae | M| 0,309 7.4 1.32 6| 70|92 120 (019 103 | 1 0%0al 20| " 02| 0a|” 02 i
2 K ity il il B 0 B T I T T A e
s || 04:2.0) 89 (.36 | 74|70 1P 110 108105 L 1O % 0ol oal ooal 04
Red 567 P o B M i el ) TS T ORY, T T P T
O e | s 04-37) 39139 | 78 ™00 512 1o]"® as| ™ 20| ® a5l o3| 10| “los| “00s[ 0
SRRl oo |eoo | 0.3-1.0] 264 |14 | .32 AR o B el ol coalh wcs e
Blackt e || 0208] 67 |aa | 71| 700 198 170 0 05 HO% 19 el o6 “aoa| *a0a] .25 | |
*MgO 18.7-19.2%-U.S. Patent 2,502,130 1FeO 21%-~22% Samples are available on request and our trained technicians who
#4700 32.6-32.8%—Pat. App!. For $1Scoft Volumeter are continvally conducting ferrite research concerned with the
***As defermined by nitrogen adsorption use of Mapice Iron Oxides are at your service whenever desired.

COLUMBIAN CARBON COMPANY marico IRON OXIDES UNIT

380 MCIdlSOﬂ Ave., New York 1 7, N.Y.* s&ronch Offices, Agents ond Warehouses mointained in principol cities to ossure quick service
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boost reliability...
lower noise...

with the

Get the extraordinary low noise, stability and reliability of the = Low noise, greater stability, longer life.
Series 53—don't settle for the ordinary. The exclusive Clarostat & fy) 2.watt rating at 70°C.
one-piece carbon contact design completely eliminates the in- Gold-plated terminals molded in place.
herent shortcomings of metal-to-metal moving contacts, result- 5 grease seal around shaft.
ing in lower noise, greater stability and longer life. s Zero backlash.

If your design deserves the best, specify Clarostat Series 53 5 ayajjabie in completely encapsulated
molded carbon potentiometers. Write for complete technical units for maximum
details . . . environmental protection.

SPECIFICATIONS

& POWER RATING: 2-watts at 70°C

@ RESISTANCE RANGE: Linear—50 to 10 meg. Tapered—250 to 5 meg. (Right or left-hand)
@ INSULATION BREAKDOWN: Between terminals and ground for 1 minute, 1000 v.d.c.

& SWITCHES: SPST, SPDT, DPST

@ TORQUE: 1 to 6 oz. in. Up to 20 oz. in. with jam nut bushing.

& EFFECTIVE ROTATION:312° + 3°

& CONSTRUCTION: Meeting requirements of MIL-R-94 where applicable.

> direct .
y line -
¥ service )

- S IMMEDIATE"
CLAMOSTATC cLAROSTAT MFG.CO..INCc.- DELIVERY I

DOVER, NEW HAMPSHIRE . . Phone your local Clarostat Industrial .
® In Canada: T i i T X
| * - PR
A/ CANADIAN MARCONI CO., LTD., TORONTO 17, ONT. » fast delivery from local stock. .o
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THE
RECORDING THAT
WASN'’T

... It's happened to lots of
magnetic tape users

DO .
ASEL AL
. (3OS

s

Test factually demonstrates shielding effectiveness of Netic
alloy material and enclosure design. Instrumentation used:
magnetic field radiating source, AC vacuum tube voltmeter,
Variac. pickup probe and Netic Tape Data Preserver. For
complete test details and results, request Data Sheet 142,

cweTie S0 oot
P mCTioN WA OB

i

For safe, distortion-free storage of large quantities of vital
magnetic tapes. Designed for Military Establishments, Radio
& TV Broadcasters,” Automated Plants, Libraries, Labora-
tories, Gov't. Agencies, elc.

Composite photo demonstrating that magnetic shielding qual-
ities of NETIC alloy material are not affected by vibration,
shock (including dropping) etc. Furthermore, NETIC does not
retain residual magnetism nor require periodic annealing.

e

Maybe you've been one of these unfortunates . .. who've spent
thousands of dollars . . . plus many man hours . . . to record valu-
able information on magnetic tapes . . . only to find the data useless
from accidental distortion or erasure.

Unexpected exposure to an unpredicted magnetic field, and
presto! —your valuable data is filled with irritating odd noises. Dis-
tortions may result in virtual data erasure.

Unprepared tape users never realize the danger of loss until
it's too late.

Such losses have become increasingly common from damaging
magnetic fields during transportation or storage. These fields may
be produced by airplane radar or generating equipment or other
power accessories. Also by generators, power lines, power supplies,
motors, transformers, welding machines, magnetic tables on surface
grinders, magnetic chucks, degaussers, solenoids, etc.

Since 1956, many military and commercial tape users success-
fully avoid such unpleasant surprises. Their solution is shipping
and storing valuable tapes in sturdy NETIC Tape Data Preservers.

Data remains clear, distinct and distortion-free in NETIC Pre-
servers. Original recorded fidelity is permanently maintained.

Don't take chances with your valuable magnetic tapes. Keep
them permanently clear and distinct for every year of their useful life
in dependable NETIC Preservers. Can be supplied in virtually any
size and shape to your requirement. Write for further details today.

For complete, distortion- free protection of valuable tapes during transportation or storage. Single or multiple

containers available in many convenient sizes or shapes.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

1322 No. Elston Avenue, Chicago 22, Illinois

Originators of Permanently Effective Netic Co-Netic Magnetic Shielding

Burton browne advertising
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LONGER
RECORDING
TIME

¢.¢

Longer recording time because of higher tape packing density at all six speeds —from 3 hours and

12 minutes at 62.5 kc — 714 ips, to 12 minutes recording 1 mc— 120 ips. That's only one advan-
tage of the new Mincom Model CM-100 Magnetic Tape Instrumentation Recorder/Reproducer.
Read on: CM-100, an analog system, does the work of two systems by storing both analog and
pulse data simultaneously and with equal facility. Also: One-rack compactness, no belt changes,
all-dynamic braking, seven 1 mc tracks on Y5-inch tape, built-in calibration, IRIG compatibility, only
tweive moving parts with four easy adjustments. Interested? Write today for brochure.

62.5 KC—7; IPS—192 MIN + 100 KC—12 IPS—120 MIN + 125 KC—15 IPS—96 MIN ¢+ 250 KC—30 IPS—48 MIN * S00 KC—60 IPS—24 MIN
1 MC—120 IPS—12 MIN
L8 = s

/a N
g@;& ‘WHERE RESEARCH IS THE KEY TO TOMORROW

S z*
) <
D35 g <&

MINCOM °VisioN M innesota JVIinine ano TV anuracturing company

2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA - 425 13th STREET N.w., WASHINGTON 4, D.C
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Let's Talk Dollars
and Sense About
Hermetic Termmals f—f’

A manufacturer of electrical or electronic components becomes a
customer for Fusite Glass-to-Metal Hermetic Terminals when the

very guts of his fabricated product depend on the ability of the
terminal to remain hermetic when roughly handled or when subjected

to extreme thermal shock.

Only Fusite Terminals with their exclusive V-24M glass can assure

an inter-fusion between the glass and metal parts that is the basis

for their great ruggedness.

While Fusite Terminals are usually competitive in price, the important

cost cutting opportunities they offer are in the extremely low rate of
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