







































































































































































































































































































































































































































































































































































































































































NEW LITERATURE

sseals
=assemblies

A vommren Sp— - Vermivon tesics Compoaenis
Norwalk Dnvson

Sealing products

Ceramic-to-metal seal products
for electronic applications are
shown in a new four-page bulletin.
Used where high resistance to
thermal conductivity is required,
these ceramic-to-metal seals are
available as standard or custom-
ized units. Vernitron Electrical
Components, Norwalk Div.

CIRCLE NO. 422

Microwave products

In capsule form, a new four-
page catalog describes 2000 micro-
wave products such as fixed, vari-
able, and step attenuators, and rf
components like terminations, tun-
ers, connectors and switches. Also
included are microwave parameter
measuring instruments for fixed-
and swept-frequency insertion loss,
VSWR gain measurements, and
power measuring and -calibration
instruments. Weinschel Engineer-
ing.

CIRCLE NO. 423

Physical measurements

Discussions, definitions, conver-
sion factors and slide-rule settings
regarding the new International
(SI) System of Units are provided
in a new 88-page booklet entitled
“Physical Measurements and the
Internation System of Units.”
The brochure is designed for use
as a reference during the transi-
tion from the old to the new meas-
urement system. Cubic Corp., Sys-
tems Div.

CIRCLE NO. 424

<4 INFORMATION RETRIEVAL NUMBER 901

Production tools
Fully illustrated, a new 128-page

tool and supply catalog is now
available to engineers in the elec-
tronic and instrument industries
engaged in miniature or micro-
miniature component work. De-
scribed are the latest in time-sav-
ing tools and supplies, including
hand tools (pliers, tweezers, screw-
drivers), precision machinery
(lathes, engravers, polishers), cut-
ting tools (pivot drills, burs, saws,
files), and magnifiers (loupes,
readers, stand magnifiers, inspec-
tion lights). Hammel, Riglander &
Co., Inc.

CIRCLE NO. 425

)

HI-DENSITY

oI
CHET
SuARDs

DIP socket boards

High-density DIP socket boards
are the subject of a new catalog.

These boards employ a unique
method of mounting the DIP
socket  bodies—through, rather

than on the PC board. This tech-
nique allows the economy and
flexibility of a socket assembly
over a lead socket without the
usual increase in over-all height.
Robinson-Nugent, Inec.

CIRCLE NO. 426

A new bulletin of
professional
opportunities at

LTV Electrosystems.

Greenville Division

(Systems for strategic and tactical
surveillance, reconnaissance, detection;
tracking; command and control;
airborne lighting systems; artificial
intelligence; tactical warfare.)

Digita gystems Analysts

Digital Circuits Designers
Electro-Optics Systems Analysts

RF Systems Analysts

RF &rcuits Designers

Scientific Programmers

Business Programmers

Facilities — Greenville, Texas; Greenville,
South Carolina; Roswell, New Mexico

Garland Division
(Long-range digital communications;
fluid mechanical systems for aircraft,
missiles, spacecraft; high-precision
antennas; guidance and navigation
systems; space systems.)

F Circuits Designers
RF Systems Analysts
Digital Circuits Designers
Digital Systems Analysts
Antenna Design Engineers
Scientific Programmers

Facilities — Garland and Arlington, Texas

Continental Electronics

(This subsidiarly_:‘ company builds
super-power RF transmitters for radio
communications, broadcasting, re-entry
physics radars, radio astronomy,
nuclear accelerators.)

Transmitter Design Engineers

RF Circuit Designers

RF Systems Engineers

Facilities — Dallas, Texas;

Waltham, Massachusetts

Memcor Division

(Portable and stationary TACAN systems,
tactical radio systems, nuclear
controls, resistance products.)
Project Engineers (TACAN Systems)
Electronic Design Engineers
Instrumentation Engineers
Mechanical Engineers

Digital Systems Engineers

Facilities — Huntington, Indiana;
Salt Lake City, Utah

Please call or write: Bill Hickey,
Supervisor of Professional Placement,

LTV Electrosystems, Inc., P. O. Box 6118,
Dallas, Texas 75222, Telephone (214)
276-7111. An equal opportunity employer.

LTV Electrosystems:

extending man’s senses.
INFORMATION RETRIEVAL NUMBER 901
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NEW LITERATURE

Reed switches

A load selection guide for many
standard types of reed switches is
included in a new condensed eight-
page catalog. In addition, easy-to-
read charts show contact arrange-
ment, dimensions, switching voltage
and other electrical characteristics.
Also included is the basic operation
of the reed switch with both perma-
nent magnet and electro-magnet
actuation. Hamlin Inc.

CIRCLE NO. 427

Air-operated tools

Designed for the production of
printed circuit boards, air-operated
hand tools for cut-and-bend and
cutter-crimping operations are the
subject of a new eight-page catalog.
Also included is data on pneumatic
tools for cutting metal, cable, wire,
plastics, wood and fiber glass parts.
The catalog contains both product
and applications information.
Simonds Machine Co.

CIRCLE NO. 428

Hallicrafters is the company that has created a new dimension in electronic
excellence. We're looking for ‘‘technovators’’—professional electronic en-
gineers with a curious mind, open to the ever expanding horizons of technical

innovation.

Our reputation as leader of the electronic communications and counter-
measures industry is maintained by our staff of professional electronic
engineers. These individuals not being satisfied with yesterday's progress,
have an insatiable desire to venture into the realm of electronic innovation.

S,

7

= -‘/__{/(J W-ﬂ”g:.

To continue our pursuit of
tomorrow’s technology,
Hallicrafters needs talented
electronic engineers who
thrive on challenging assign-
ments offered in an atmos-
phere of intellectual and
creative freedom—‘techno-
vators’’ who thrive in an en-
vironment of curiosity, con-
troversy, committment and
change.

Specifically, we have open-
ings for EE's in ECM
Systems, Solid State, Micro-
wave, Antennas, Communi-
cations and Electronics
Packaging.

If you're a ‘‘technovator’’—a thinker ready to make significant contributions
to advancing the state-of-the-art, consider working for Hallicrafters, where
progress is based on electronic excellence.

Please submit your resume, in complete confidence, to: Professional Piace-
ment Director, The Hallicrafters Co., 600 Hicks Road, Rolling Meadows,

Illinois 60008.
An Equal Opportunity Employer.

7he hallicraftfers co.

A Subsidiary of Northrop Corporation

INFORMATION RETRIEVAL NUMBER 902
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Pneumatic instruments

Designed for users of low-pres-
sure gages, flowmeters, manom-
eters and air - operated electric
control switches, a 100-page instru-
ment catalog offers basic technical
help and application examples. In-
cluded are descriptions of differen-
tial pressure, air velocity and com-
bustion testing instruments. Dwyer
Instruments, Inc.

CIRCLE NO. 429

Ultrasonic transducers

A full line of ultrasonic non-de-
structive testing transducers is de-
scribed in an illustrated 35-page
catalog that provides background
information on piezoelectric mate-
rials and transducer design re-
quirements for various test appli-
cations. A description of a high-
temperature kit for difficult
on-stream thickness testing appli-
cations is included, along with a
complete listing of transducer. ac-
cessories. Branson Instruments Co.

CIRCLE NO. 430

Time sharing

The expanding role of data ter-
minals in time-sharing operations is
discussed in an eight-page brochure.
Described is how Teletype termin-
als can give quick access to time-
sharing terminals for business
planning, manufacturing, financial
analysis, engineering, medicine, ed-
ucation, and order processing. Tele-
type Corp.

CIRCLE NO. 431
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Respond to the career opportunities advertised in this issue. Fill out and send us this handy resume.
Electronic Design will do the rest — neatly typed copies of this form will be mailed to the companies of

Free Career Inquiry Service
Absolutely Confidential

21

your choice, indicated by the circled Career Inquiry Numbers at the bottom of this page.

Home Phone

Home Address (Street)

: City
I

IState ZIP Code

Age

_] Yes

U.S. Citizen

nNo

Security Clearance

Prime Experience

Secondary Experience

Desired Salary

Availability Date

Employment History — present and previous employers

Company

City, State

Dates

to

to

to

Title

Specialty

Education — indicate major if degree is not self-explanatory

Degree

College

City, State

Dates

to

to

to

Additional Training — non-degree, industry, military, etc.

Professional Societies

Published Articles

Career Inquiry Numbers:

900 901 902 903

910 91 92 93

904 905 906 907

914 915 916 917

908 909

g18ERR Y1988 925
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Electronic Design

ELECTRONIC DESIGN’S function is:

m To aid progress in the electronics
manufacturing industry by promoting
good design.

m To give the electronic design engi-
neer concepts and ideas that make his
job easier and more productive.

m To provide a central source of timely
electronics information.

® To promote two-way communication
between manufacturer and engineer.

Want a subscription? ELECTRONIC DE-
SIGN is sent free to qualified engineers
and engineering managers doing de-
sign work, supervising design or set-
ting standards in the United States
and Western Europe. For a free sub-
seription, use the postfree application
form inside the back cover. If none is
included, write to us direct for an ap-
plication form.

If you do not qualify, you may take
out a paid subscription for $25a year
in the U.S.A., $35 a year elsewhere.
Single copies are $1.50 each.

If you change your address, send us an
old mailing label and your new ad-
dress; there is generally a prepaid
postcard for this inside the back cover.
You will have to requalify to continue
receiving ELECTRONIC DESIGN free.

The accuracy policy of ELECTRONIC
DESIGN is:

® To make reasonable efforts to ensure
the accuracy of editorial matter.

® To publish prompt corrections when-
ever inaccuracies are brought to our
attention. Corrections appear at the
end of the Letters column.

® To refuse any advertisement deemed
to be misleading or fraudulent.

Microfilm copies are available of
complete volumes of ELECTRONIC DE-
SIGN at $19.00 per volume, beginning
with Volume 9, 1961. Work is now
in process to complete the microfilm
edition of Volumes 1-8. Reprints of
individual articles may be obtained
for $2.00 each, prepaid ($.50 for
each additional copy of the same
article) no matter how long the
article. For further details and to
place orders, contact the Customer
Services Department, University Mi-
crofilms, 300 North Zeeb Road, Ann
Arbor, Michigan 48106; telephone
(313) 761-4700.

Want to contact us? If you have any
comments or wish to submit a manu-
seript or article outline, address your
correspondence to:

Howard Bierman, Editor,
ELECTRONIC DESIGN,
850 Third Avenue,
New York, N.Y. 10022,

(3]
o

Design Data from

R R R R R
HOW TO SUCCEED WHILE YOU'RE STILL YOUNG

The average engineer — despite a high starting
salary — hardly ever reaches $20,000 a year.
Recent surveys indicate that the average engineer
earns only $15,500 at today’s salary levels. But
middle management engineers expect salaries up
to $30,000 . . . . and young middle managers
are still promotable! The Alexander Hamilton
Institute representative can tell you the exciting
story. But first, find out how you, too, can qualify
for the highest rewards in industry. Send for our
FREE booklet, “‘Forging Ahead in Business.” Act

Alexander Hamilton Institute

Department A-975
235 East 42nd Street

now. No obligation.

New York, N. Y. 10017

Frran i s AR R TS
Quality Fasteners For All Designs

Dzus Fastener Co., Inc.
425 Union Boulevard
West Islip, L. I., N. Y. 11795

This 8-page catalog provides design data on the
complete group of DZUS 1/4-turn self-locking
fasteners for standard, high speed and panel ap-
plications, as well as universal high strength
multiple thread fasteners for high tensile and
shear stresses. Dzus stud assemblies, wire forms
and receptacles offer an exceptional, wide variety
of combinations from stock to fit specific fasten-
ing requirements. Diagrams and tables give full
details for rapid, unlimited design selection. Con-
densed or complete Catalog available on request.

175

TR e R R e N
Welded stud fasteners — no holes or distortion

Nelson

NSA-80

Stud Welding

, Qs BN TR | D) (e 0] LR
System

This new brochure describes a solid-state-con-
trolled system for welding threaded stud fasten-
ers to steel and aluminum as thin as .016” and
.040"”, respectively. Welds are reliable and con-
sistent because the control may be adjusted
quickly and conveniently to all conditions. The
one-side fasteners may be located wherever the
best design requires. No holes involved — which
means no expenses for sealing, drilling, through-
bolting, staking. Standard studs, up to 14" in
diameter, from stock. System operates from 115-
volt AC outlet, welds studs at production rate of
8 per minute, 15 per minute for short periods.

Nelson Stud Welding Division

A United-Carr Division Of TRW Inc.
Lorain, Ohio 44055

176
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-ServiceCard
(Advertisement)

PRI S R e T
A FREE Cross Reference Guide

to better Printed Circuit drafting

No engineer or draftsman should be without the
NEW By-Buk Printed Circuit Drafting Aids P-45
Catalog with color-coded MIL-SPEC sizes. Also
contains over 2000 pads, shapes, tapes, tran-
sistor tri-pads, spaced integrated circuit terminal
pad sets and many other drafting aids for faster,
more accurate, distortion-free printed circuit
master drawings. Send for your FREE catalog.

By-Buk Company
4326 West Pico Blvd., Los Angeles, Calif. 90019

Telephone: (213) 937-3511 1 77
E R T S T e
Bus Bars For Noise Reduction

A 16 page Technical Bulletin is now available,
describing a new concept in power or signal dis-
tribution. Basic mechanical and electrical design
principles, along with descriptive pictures and
B o it diagrams, are included in this bulletin. These

11 compact buses can replace bulky cable harnesses
and repetitive wiring for computer or modular
application. This method of construction satisfies
the demanding requirements of low inductance

Laminated
and Moldad &,
BUS BARS

]

and resistance of high speed, solid state systems,
while controlling electrical noises.

Send For Free Sample

Eldre Components, Inc.
1239 University Avenue

Rochester, New York 14607 1 78

Toggle, Push-button, Rotary Switch, Panel

Environmental Seals

Hexseals® positively seal standard switches and
rotary shafts against air, gas and fluids — with-
out redesign of present components or equip-
ment. Hexseals (and RubRglas® Seels, which are
transparent seals designed to fit switches, indica-
tor lights and other ‘“‘see-through’’ devices) are
moveable, single unit, high-pressure seals that
in no way interfere with the free motion of a shaft
or lever. In addition to their positive sealing func-
tion they serve as a vibration-resistant mounting
nut. Custom molded panel sandwich seals and
special RFI shielding models also available. Hex-
seals® meet applicable Military Specifications.
Write today for free samples and Bulletin HEX-4.

APM-Hexseal Corporation
179

44 Honeck Street, Englewood, New Jersey 07631
(201) 569-5700
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RAD’O INFORMATION RETRIEVAL NUMBER 903
MARK OF EXCELLENCE

Which discipline will
Ed Whitaker use tomorrow

When Delco says multi-disciplinarian, they mean it. Just ask Ed Whitaker.
And the solid professionals who have helped him grow into jobs like
developing the microcircuits for a fire and overheat detection computer
for jet aircraft. Twenty-five hundred components in a package 4” x 2” x 4”.
From concept to hardware in eight months flat. And then a fast hop to
Air Force testing. From beginning to final delivery, Ed was a full member
of the team. The question is . . . does your job permit you this kind of
growth? Take a good look at how your career shapes up, compared with
Ed Whitaker's and his colleagues at Delco. You might even call us collect.
Or, write: Mr. C. D. Longshore, Supervisor, Salaried Employment,

Dept. 602, Delco Radio Division of General Motors, Kokomo, Indiana.

AN EQUAL OPPORTUNITY EMPLOYER

DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA




Information Retrieval Service

All products, design aids (DA), application notes (AN), new literature (NL), and reprints (R)
in this issue are listed here with Page and Information Retrieval numbers. Reader requests
will be promptly processed by computer and mailed to the manufacturer within three days.

216

Category Page IRN Category Page IRN
Components voltmeter, portable 160 292
Allied catalog (NL) 200 406 VOM, digital 162 294
capacitors, chip 150 275
capacitors, rectangular 150 278 Microwaves & Lasers
capacitors, trimmer 156 286 amplifiers, power 170 352
CRT, split-screen 152 279 | attenuators, fixed 172 355
detector, particle 156 285 diodes, tuning i 347
detectors, IR (NL) 202 408 | |a5er accessories (NL) 200 401
detectors, particle (AN) 198 397 laser. He-Ne 66l 346
inductors, rf 150 276 lasers, CO, 166 344
Lafayette catalog (NL) 200 403 lasers. low-cost 166 345
lamp, neon 154 282 | ,gcillators, X-band 170 351
5l "(‘ﬁ'f)a'tm s i?; oscillators, X-band 170 354
rectifiers, fullwave 154 284 | POOOMACRIeT .
resistors, flatpack 152 280 source, signal 172 356
switch, pushbutton 150 277 spectrum analyzer 168 350
switch, snap-action 154 283 sweep setup 170 353
Data Processing i
calculator, desktop 130 250 | Modules & Subassemblies 2
color system, digital 130 297 .argP“f'e'S' data o ;_gg 2{0
computer, small-scale 134 256 ;gté(r:fa;gésc':iracﬁtle (NL) i85 = 168
display terminal 130 251 | ©OP amp, servo e
duplicator, reduction 134 254 op amps (AN) '188 272
memory, plated-wire 134 255 oF ales, FIET 1 g 9
memory systems 134 267 | '‘ROwer SUppiy 18 3;
modem, high-speed 136 258 | readout module L
terminals, telephone 132 252 | regulators, voltage 3
ICs & Semiconductors Packaging & Materials
amplifier, sense 146 269 | abrasive spray 176 359
counters, display 146 271 a‘:tYOSO‘I(S'(I\IIFL(;UStFIa| %g . 2?(1)
decoder/driver 142 262 artwor
LEDs, ir<frared 148 273 artt\)'IVOfk pattttarns (ES) igg gg;
memories, static 146 272 cable, miniature
op amps, hybrid 146 270 clamp, cable (ES) 192 384
optoelectronic arrays 142 263 | connector selector (DA) 194 387
photodiodes 142 264 connector, transition 174 357
regulator, voltage 144 266 | connectors, edge 174 358
SCR, plastic 144 268 gastegng, e{n_llrfl i;g ggi
SCRs, plastic 144 267 gasketing, strip
semiconductors (AN) 198 399 | gold (NL) 204 414
shift register 148 274 heat-sink compound W7 362
switch, Hall-effect 138 260 | knobs, instrument (ES) 192 383
transistor, power 142 265 logic symbols (DA) 194 387
transistors, power 140 261 | nameplates (ES) 192 385
ST
Instrumentation sockets, tes
Allied catalog (NL) 200 406 f:'vent, _plastics igg ggg
clock, digital 158 288 pe, mica
clock, digjta| 162 295 textiles, high-temp 178 365
-clock, digital 162 296 tin and industry (NL) 204 415
generator, analog 165 343
generator, audio 158 290 Production
generator, data 160 291 cleaners, ultrasonic 191 381
Lafayette catalog (NL) 200 403 component coater 191 379
meter, frequency 164 340 cutter, wire 188 338
multimeter, digital 162 293 drafting aids (DA) 194 389
ohmmeter, digital 165 342 drafting furniture (NL) 200 404
receiver, hf 164 341 eraser, cordless 190 376
scope, dual-beam 158 289 extractor, DIP 188 339
scopes and shields (NL) 202 409 French curves (DA) 194 388

Category

motors

op amps

Page IRN
machining (AN) 198 398
soldering system 190 378
tinner, soldering tip 190 377
transfer system, IC 191 380
New Literature
Allied catalog 200 406
artwork generation 202 411
connectors, PC 200 405
control system 204 413
detectors, IR 202 408
drafting furniture 200 404
gold, electroplated 204 414
indicators, angle 202 410
indicators, modular 200 407
Lafayette catalog 200 403
laser accessories 200 401
microwave equipment 206 418
microwave products 209 423
206 419
panels, DIP 200 402
physical measurements 209 424
pneumatic instrument 210 429
production tools 209 425
rental, instrument 202 412
scopes and shields 202 409
sealing products 209 422
socket boards, DIP 209 426
sockets and carriers 204 415
switches, reed 210 427
switches, snapping 204 417
time sharing 210 431
tin and industry 204 415
tools, air-operated 210 428
transducers, ultrasonic 210 430
Application Notes
amplifier, CATV 198 400
detector, particle 198 397
machining guide 198 398
198 396
semiconductors 198 399
Design Alds
connector selector 194 387
drafting aids 194 389
French curves 194 388
logic symbols 194 387
Evaluation Samples
artwork patterns 192 382
clamp, cable 192 384
knobs, instrument 192 383
192 385

nameplates
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This counter fell off a plane.
It didn’t need service
(but when one does, we're ready).

This Model 100A Counter-Timer was enroute to a customer.
A freight handler laid it on the wing of the airplane —and for-
got it. The package finally slid off as the wheels left the run-
way. Instantly freed of its container, the “Small Wonder,” as
our customers sometimes call it, chased the plane for about
a hundred yards, then ground-looped.

Our nearby Service Center, bored with inaction,
brightened at the thought of a real challenge when it was
brought in. But they were disappointed: electrically, the
“Small Waonder” picked up right where it left off in Final
Inspection. (Of course, mechanically there were a few abra-
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sions to take care of, as you can see.)

Please help us keep our 37 Service Centers with their
factory-trained technicians alive and well. Call the one near-
est you anytime you feel that a Monsanto instrument requires
service or calibration...or even verification of its perform-
ance. In addition to their expertise and factory specified test
equipment, all carry a complete stock of spare parts. If there
should be a defect in materials or workmanship during the
2-year warranty period, it won't cost you anything.

Monsanto Company, Electronic Instruments, West
Caldwell, New Jersey 07006.

Monsanto




Measure...

the little pencil tube oscillator
that's big in aircraft transponder systems

This pencil tube and cavity oscil-
lator, RCA-4068, is 3" long, weighs
4 0z., and costs less than $50 in
quantity. Ideal, you see, for general
aviation use.

What’s more, its reliability is so
impressive that it's warranted for
1000 hours.

The RCA-4068 is an integral
device adjusted at the factory.
Hence, itis easily replaceable at
the factory where the whole device
canbereoptimized—and, infact, go
backtothe useradjustedtooriginal

specs. The device features low
power drain with adc supply
voltage of 1,400 volts or less and
a 500 W useful power output at
peak of pulse. Note these other
practical data:

Tuningrange .......... +15 MHz
Maximum output VSWR

(all phase angles) .......... 1.3:1
Operating temperature ...—46°C
to +71°C

Altitude . ...vv:0005 up to 35,000

Duty factor ........... up to 0.01
For further information, see your

local RCA representative. For
technical data on the RCA-4068
and other pencil tubes and cavi-
ties, write: RCA Electronic Com-
ponents, Commercial Engineering,
Section J-18Q-1, Harrison, N. J.
07029.



