
































































































































































































































































































































































































































































































































COMMERCIAL FLIGHT CONTROLS
AND AVIONICS ENGINEERS

Conceptual design and development of
flight controls, flight instrumentation, automatic landing, navigation,
and advanced avionic systems.

Rapidly expanding commercial aircraft programs have created
excellent openings, with growth potential, for engineers with
recent commercial avionic experience in design, development,
and test of all-weather landing systems, autopilots, flight direc-
tors, advanced displays, stability augmentation systems, inertial
navigation systems, or air-data computers.

Engineers interested in developing new designs for aircraft of
the 70’s, not just repackaging today’s shelf items, are invited to
write Mr. C. R. Alexander, Professional Placement Manager,
Dept. 1704, 3415 Empire Avenue, Burbank, California 91503.
Or call (213) 847-1328 collect. An equal opportunity employer.

LOCKHEED-CALIFORNIA COMPANY

A Division of Lockheed Aircraft Corporation
INFORMATION RETRIEVAL NUMBER 902

REED RELAYS

Certifiable to
MIL5-5 757/ 2 9B

e Choice of 14 basic Form A, Form C, and
combinations of A and C capsules in |
three standard-size metal cases. [

e Coils: 6, 12, and 26.5 volts, or to speci- |
fications.

e Printed circuit type pin on standard 0.1-inch
grid spacing, in standoff insulating header.

e All units magnetically and electrostatically
shielded.

e Resists humidity, vibration, and shock.
e Fast operate time; long life; high reliability.
Ask for Bulletin GR-5.

GenReed’

GENERAL REED COMPANY

19 Walnut Ave. (Box 858), Clark, N.J. 07066
Tel. 201-382-7373
INFORMATION RETRIEVAL NUMBER 112

170

YOUR
HEART FUND
FIGHTS

HEART ATTACK
STROKE

HIGH BLOOD
PRESSURE
INBORN HEART
DEFECTS

NEW LITERATURE

Relays & switches

Over 480 different relays are
featured in a new catalog. The re-
vised, 16-page catalog incorporates
several new products that include
time-delay switches; it also fea-
tures a full line of stock relays.
Magnecraft Electric Co.

CIRCLE NO. 372

Miniature parts

A new brochure deals with mini-
ature cold headed parts used in
the manufacture of small elec-
tronic and mechanical products.
The brochure, a reprint of a recent
technical article, covers the meth-
ods used to manufacture the tiny
parts, which are only 0.5 in. in
length and 0.025 in diameter. Tol-
erances for these parts, as well as
quality control procedures, are de-
seribed in detail. General Electric
Co., Lamp Metals & Components
Dept.

CIRCLE NO. 373

Hardware catalog

Thousands of individual con-
nectors, sockets, coaxial cable,
switches and twin leads are de-
seribed in a new general line cata-
log. Included in the 2-color, 18-
page catalog are photographs, line
drawings, electrical characteristics
and mechanical specifications of
these components. The line encom-
passes tube sockets, relay sockets,
test jacks, tip jacks, microphone
connectors, home and industrial
type ac plugs, and receptacles plus
coaxial cable, connectors and
switches. Amphenol Distributor
Div., The Bunker-Ramo Corp.
CIRCLE NO. 374
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Telemetering modules

A b52-page catalog describes a
line of fm-fm telemetering modules
including voltage-controlled oscil-
lators, dc¢ amplifiers, de signal iso-
lators, frequency-to-de¢ converters,
tone oscillators, mixers, phase de-
tectors, analog-to-digital convert-
ers, discriminators, pressure trans-
ducers and a telemetering system.
All units have completely solid-
state and miniature design and
have been widely utilized for mili-
tary, industrial, and research appli-
cations. Solid State Electronics
Corp.

CIRCLE NO. 375

Compact keyboard

Wired and encoded solid state
keyboards are the subject of a
2-color, 16-page illustrated booklet
containing a description of the
Hall effect used to produce an ana-
log control voltage. Included in the
product description are switch
specifications, operating character-
istics, switch module mounting
dimensions, double-shot molded
button specifications, legends, key
spacing, keyrow offset and keytop
orientation, Micro Switch, A Divi-
sion of Honeywell, Inc.

CIRCLE NO. 376

Dielectrics and absorbers

A colorful new folder on high-
loss dielectrics and electromagnetic
absorbing materials is available at
no charge. Special emphasis is
placed on complete performance
data for 16 materials, useful in a
wide variety of applications in-
cluding transmission line compo-
nents, reduction of surface waves,
reduction of mutual coupling be-
tween adjacent elements of anten-
na arrays, and reduction of reflec-
tions. The dielectric data is
complete enough to allow a design-
er to build his own free space or
transmission line absorber. Emer-
son & Cuming, Inc.

CIRCLE NO. 377
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Do you measure up?

If you are an Electronic and/or
Simulation Specialist, you're invited
to ““measure’’ your talents
against our needs. ..
Aerodynamics ¢ Circuit design
Reliability engineering * Components
engineering ¢ Systems engineering
Scientific Programming
Manufacturing engineering
Contract administration
Math modeling

Send us your resume today. Write:
Mr. D. H. Besgrove, Professional
Employment, Conductron Corpora-
ation, P.O. Box 426, St. Charles,
(near St. Louis), Mo. 63301

CONDUCTRON
CORPORATION

An equal opportunity
employer

INFORMATION RETRIEVAL NUMBER 903
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Design Data from Manufacturers

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

S R R e R
NEW 68 PAGE DRAFTING CATALOG — FREE

Bishop Catalog 104 — the most comprehensive
manual type catalog of pressure-sensitive elec-
trical /electronic component drafting aids ever
assembled. Filled with thousands of printed wir-
ing symbols and patterns to speed artwork
preparation time and cut drafting costs. Featur-
ing the latest information on printed wiring draft-
ing techniques. Contains multi-pad component
symbols, including flatpacks and dual in-lines.
Also, general purpose wiring symbols, logics,
schematics, reference designations, tapes, pads,

shapes and many, many more. Send today for
North Hollywood, California 91605

your free copy and samples.
Phone: (213) 982-2000 1 74

Bishop Industries Corp.

7300 Radford Ave.
B v e D R R S
Miniature Rotary Switches

A new catalog, giving complete engineering
' specifications on 7 series of miniature rotary
switches. Included are switches permitting up to
10, 12, and 24 positions per deck, shorting or
non-shorting! Also included is the new RCI “‘F"”
5 series, with printed circuit terminals, ideal for
printed circuit mounting. Photographs and engi-
neering drawings of each switch is included. The
industry’s best delivery is featured. Send for
your free copy!

miniature rotary switchos

RCL Electronics, Inc.
700 South 21st Street
Irvington, N. J. 07111

(201) 374-3311 175
B T RS AR £ SRR

Terminal Block Selector

A new 24-page, completely illustrated catalog con-
tains photos, descriptions, ratings, engineering
drawings, and prices of the tomplete line of Curtis
terminal blocks. Included are printed circuit, in-
sulated feed-thru, quick disconnect, track type,
and high current terminal blocks. Handy selection
chart quickly locates the perfect block for your
particular requirements. Send today for your free

copy.

See us at Design Eng. Show-Booth 3735

Curtis Development & Mig. Co.
3236 North 33rd Street
Milwaukee, Wisconsin 53216
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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-
scription, 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 $25 a 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.

8 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,
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Advertising Sales Staff

New York 10022
Robert G. Drake
Sales Manager
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DUAL-IN-LINE SOCKETS

for testing and packaging plug-in IC’s

LOW COST  HIGH PERFORMANCE < WIDE APPLICATION

Sockets for 14 and 16 lead packages having
flat or round leads

Large contoured entry holes for
easy IC insertion p

Gentle wiping leaf contacts
provide high reliability

Available with or without .«
mounting saddle for

panel mount or printed

circuit applications

Molded diallyl phthalate
body; beryllium copper,
gold-plated contacts

Request Complete I.C. Folder

AUGAT...

INFORMATION RETRIEVAL NUMBER 113

TEL: 617-222-2202
31 PERRY AVE., ATTLEBORO, MASS. 02703

Par.MVMetal {ﬁ INTRODUCES =

The

CONTEMPO

SYSTEM of
ELECTRONIC HOUSING

SPOTLIGHT'NG— Door and Recessed Base.

*» RACKS/CONSOLES—Matched Modern Design
* Heavy gauge steel — Fully welded v
¢ Two-toned Gray Textured Vinyl Finish

* TEN New Desk Panel Cabinets & Wedges

» Stand-up and Desk high Pedestals

¢ 30° & 45° welded Wedges for ALL Units

¢ Flush door handles on Pan-shaped Doors |
* New standard depths, 26" & 31" — 6 Heights
* Semi-Custom units made to your “specs”

FREE! Our Complete Catalog #136 of
Racks, Consoles, Panels and Accessories.

Par-MVMetal Pr-oduct:s‘

DIVISION OF EON CORPORATION
32-52 — 49th STREET
LONG ISLAND CITY, N.Y. 11103 » (212) 278-8905

“FC” CONTEMPO-RACK with Side

Double Console with “PT" Top Cabinets
‘and “CCT” Exterior Table.

INFORMATION RETRIEVAL NUMBER 114
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FREE COPY
15 READY!

NEW 1963
NEWARE

INDUSTRIAL ELECTRONICS

CATALOG

* The one-source * Over 70,000 items—

500 major brand lines
* 700 pages
* Over $7,000,000 industrial electronic inventory

NEWABK HAS IT NOW, THE COMPLETE LINE OF

NEW o
LOW COST TI [}

NPN/PNP
Complimentary O

Power ’
Transistors ///

Reduce power cir- / 7
cuitry costs with {
these new plastic package umts
Available in four basic types, 1, 3, 10
and 25 amps, with power d1551pat10ns
to 90 watts.

Will mount in old TO-3 or TO-66
metal can sockets without adapter
hardware. Reliability documentation
available.

buying guide

Immediate delivery from stock—factory OEM prices
—fast efficient service from 11 Newark warehouses.

New Main Office & Warehouse
\f ELECTRONICS
EWARK CORPORATION

500 North Pulaski Chicago, lllinois 60624
(312) 638-4411

AUTHORIZED TI WAREHOUSES IN

.‘. Chicago, lllinois

Detroit, Michigan
(312) 638-4411 "

(313) 548-0250

* Cincinnati, Ohio Grand Rapids, Michigan *
(513) 421-5282  (616) 452-1411
OTHER NEWARK WAREHOUSES IN

’ Minneapolis, Minn. New Orleans, Louisiana .
(612) 331-6350 (504) 834-9470

* Denver, Colorado  Dallas, Texas *
(303) 757-3351 (214) 271-2511

* New York City Houston, Texas ’
(212) 255-4600 (713) 782-4800

INFORMATION RETRIEVAL NUMBER 115
174
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CRATEX RUBBERIZED ABRASIVES

$7.50 BUYS IT ALL — 80 piece introductory Kit 777 equally assorted in 4 grit
textures: coarse, medium, fine and extra fine. TRY IT— Cratex Rubberized
Abrasives improve the surface while preserving critical workpiece dimensions by
its unique cushioning action. FINISH THE JOB — to your most exacting specifi-
cations—often in a single operation. SEND FOR KIT 777—or your FREE SAMPLE
and catalog illustrating the full Cratex product line and its applications.

CRATEX .:%isives
ABRASIVES
1600 Rollins Road - Burlingame, California

Sold through leading industrial distributors
INFORMATION RETRIEVAL NUMBER 116

... which adds to their VALUE

y ;
OVEN OSCILLATORS
CAN'T COMPETE

WITH ARVIN TCXOs

-Instant Response
Greater Reliability

As Smallas 1 cu. in.
Lighter Weight
Frequency to 200 MHz
Stability to =1 pp 107 v
Input Voltage =12 VDC 5%
Power Input 50 MW
Output 1 MW RMS Across 502

Arvin Temperature Compensated Crystal Oscil-
lators are working now in satellites, missiles,
aircraft, and portable communications equip-
ment by the hundreds. Many TCXO models
available off-the-shelf, others designed to your
requirements. Write for Arvin TCXO bulletin, or
phone (317) 463-2589.

ARVIN FREQUENCY DEVICES
A ELECTRONIC SYSTEMS DIV., ARVIN INDUSTRIES, INC.
A"

2505 N. Salisbury, West Lafayette, Indiana 47906

< 4

INFORMATION RETRIEVAL NUMBER 117
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Did the last receiver you bought meet both
your specs and your budget?

The Model R-104 is designed for a wide
range of “non critical”’ applications at fre-
quencies from 216 MHz to 550 MHz.

This receiver is ideal for applications
which require:

[0 High Reliability
[J Ruggedness
[0 Small Size

[OJ Low Cost

[0 Fast Delivery

The versatility is the value. No matter
whether the function is Command, Con-
trol or DME, this receiver will meet the
task.

Companion decoders are also available.

Write or call for complete information:
TRF INCORPORATED

a Subsidiary of Quanta Systems
5265 Port Royal Road
Springfield, Virginia 22151
PHONE (703) 321-8300

TELEMETRY AND COMMUNICATION EQUIPMENT

INFORMATION RETRIEVAL NUMBER 118
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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.

Category Page IRN Category Page IRN Category Page
Components ICs & Semiconductors connector, PC (ES) 158
amplifiers, lock-in (AN) 162 357 capacitor chip Kkits 142 299 connector sliderule (DA) 160
capacitor chip kits 142 299 comparators, analog 134 288 connectors (NL) 169
capacitor chips (ES) 158 352 diode, light-emitting 128 279 dielectrics (NL) 171
card, switch 136 290 diode, varactor 150 342 epoxy, conductive 154
comparators, analog 134 288 diodes, rectifier 128 280 hardware (NL) 170
components, rf (NL) 164 362 drivers, power 130 282 potting resin 153
connector, PC (ES) 158 351 Hall generators 142 297 solvents (NL) 169
connector sliderule (DA) 160 353 ICs, MSI digital 132 285 urethane stripper 153
connectors (NL) 169 370 logic circuits, MOS 134 287
diode, light-emitting 128 279 logic design, IC (NL) 169 366 :
diode, varactor 150 342 logic tester 1145 271 Production
diodes, rectifier 128 280 | op amp, hybrid 130 283 | circuit card fixture 157
drivers, power 130 282 | regulators, voltage 132 286 | graphic arts (ES) 158
filter bank 138 293 | transistors, amplifier 148 339 | heat jacket 157
Hall generators 142 297 | transistors, plastic 130 284 solvents (NL) 169
hardware (NL) 170 373 | transistors, power 128 281 | title blocks (ES) 158
ICs, MSI digital 132 285 =
keyboard (NL)_ Lo | e e New Literature
lamps, subminiature 144 336 borescopes (NL) 169 369 borescopes 169
ibgic. design (DA) 160 354 | jigital data (AN) 162 360 | connectors 169
logic design, IC (NL) 169 366 elgctron beams (AN) 162 358 dielectrics 171
magnets, miniature 146 337 | conerator, function 114 272 hardware 170
multipliers, analog 140 296 | ooicrators, time-code 116 273 keyboard 171
op amp, FET 136 289 instruments (AN) 162 361 logic design, IC 169
gigmp, SE 137 292 | ogic tester 114 271 | meters, hour 169
bl 130 283 | meters, hour (N) ~ 169 365 | Microwave energy 169
power supplies (NL) 164 362 | Spectrum analyzer 112 270 Eggﬁ;tggpl\;gﬁage 16653
programmer 137 291 ’ relays & switches 170
readout assemblies 138 294 Microwaves & Lasers solvents 169
regulators, voltage 132 286 components, rf (NL) 164 362 switches (NL) 169
regulators, voltage (NL) 169 364 counter, 3-GHz 150 341 telemetering modules 171
relays & switches (NL) 170 372 dielectrics (NL) 171 377
resistor chart (DA) 160 354 diode, varactor 150 342
switch, mercury 142 298 microwave energy (NL) 169 371
switch, pushbutton 144 335 switches, coaxial|f ijg ggg
switch, reed 146 338 transistors, amplifier i
switches (NL) 169 367 Application Notes
switches, coaxia . i -
telemetry modules (NL) 171 375 rn(:dri;ie:rs& ﬁ’l::lr‘z.lis;]se(rxal)lesmz 357 3{2}12{'3';;;““ g ig%
thermocouples (AN) 162 359 carg switch 136 290 electron beams 162
transistors, amplifier 148 339 drivers. Dower 130 282 instruments 162
transistors, plastic 130 284 filter b:an?k 138 293 thermocouples 162
transistors, power 128 281 keyboard (NL) 171 376

:ogic design (Dét\) 160 354
Data Processing ogic design, IC (NL) 169 366
calculator, electronic ~ 118 274 | multipliers, analog 140 296 .
communication terminal 124 278 | oP amp EET ek Design Aids

4 ; 2

gg;r;pasr;;:)é?ﬁsanalog 130 ggg op amp, hybrid 130 283 fon_negtor_ sliderule igg
s op amps 140 295 Ogic design
digital data (AN) 162 360 ’ pump selector 160
equalizer, passive 124 277 | Ppower supplies (NL) 108 a8be | istor chat 160
generators, time-code 116 273 programmer f 137 291
ICs, MSI digital 132 285 readout assemblies 138 294
keyboard (NL) 171 376 regulators, voltage 132 286
logic circuits, MOS 134 287 regulators, yoltage (NL) 169 364
logic design (DA) 160 354 relays & switches (NL) 170 372
logic design, IC (NL) 169 366 | Switches, coaxial 148 340 | Evaluation Samples
logic tester 114 ° 271 telemetry modules (NL) 171 375 capacitor chips 158
memory, 3-D 120" “5276 connector, PC 158
multipliers, analog 140 296 Packaging & Materials graphic arts 158
programmer 137 " 4291 coating cermet 154 346 title blocks 158
176 ELECTRONIC DESIGN 8, April 12,
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Dale expands square trimmer line

New 3/8" &1/2" models do more for you

Dale’s expanded line of square wirewound trimmers
has seven new models to meet your needs at prices
near rectilinear levels.

NEW 3/8" LINE. Better for packaging because they're
thinner—only .145". Stronger PC mounting. Heavier
(22 AWG) pin design reduces mechanical problems
caused when lighter pins fail under mounting stress.

NEW 1/2"” LINE. Complete internal redesign for better
performance and prices that are equal to or lower than
competition.

Both new Dale square trimmer lines are rated at one
watt at 70°C. Both are made to MIL-R-27208 specs.
Dale has a lot going for you in square trimmers—and
more are on the way. For complete technical and price
information, phone 402-564-3131.

thinner

stronger

3/8//
MODELS

5850 —Insulated leads
5880 —PC pins, top adjust
5887 —PC pins, side adjust
5891 —PC pins, base mount
Size: .375" x .375" x .145"

Resistance Range: 10 ohms to 50K ohms

Resistance Tolerance: ==5% standard

Resolution: 1.01% to .09% (3/8") .54% to .10% (1/2")
Power Rating: 1 watt at 70° C

Operating Temperature Range: —65° C to +175° C
Temperature Coefficient: =50 PPM/° C Max.

Moisture Resistance: 10 Meg. minimum insulation resistance
Mechanical Adjustment: 25 turns (3/8”) 25 turns (1/2")

1/2!7
MODELS

5050 —Insulated leads

5091 —PC pins, base mount

5080—PC pins, top adjust

Size: .50” x .50” x .19” (5050)
50" x .50" x .22" (5091,

5080)

lower cost

ST
o "oxs

K% W
Hegg W

DALE ELECTRONICS, INC., 1328 28th Avenue, Columbus, Nebraska 68601 In Canada, Dale Electronics Canada, Ltd.
INFORMATION RETRIEVAL NUMBER 213



Ferrites...

SAMPLED POWGEH
MORITORING
SYsTEM

C)—{sms

P _.-./
Ayl

'TRANSMw rnv

JL
MODULATOR

PULSED RAOAR T/R SwircH
OR DUPLEXER

The new course in high-speed,
high-power microwave switching capability

You should be putting RCA’s high-
power microwave ferrite “know-
how” to work in your system design.
Out of our long experience in basic
materials and microwave circuitry,
we've developed a whole family of
solid-state devices using ferrite ma-
terials.

We have a high-power, high-speed
Transmit/Receive switch that can
provide the reliability needed in
radar. Our high-power, switchable
circulators operate with low energy
pulses and require no holding
power. Isolators? We have a small,
fixed unit hardly as large as a wave-
guide flange. For extra protection of
your receiver, choose our high-
power ferrite limiter. And for your
radar applications, be sure to in-

vestigate the advantages of our
solid-state duplexers.
Offering new performance and re-

liability levels for many systems, -

these microwave ferrite devices are
suitable for such applications as:
pulsed radar T/R switching and du-
plexing, high-speed antenna or lobe
switching, PCM, FSK, and N-bit
phase shift modulation, and sample
power monitoring systems.

For more information on these
RCA microwave ferrite devices, see
your local RCA Representative. For
applications assistance, call our ap-
plication engineers direct: (201) 485-
3900, Ext. TF-261. For technical data,
write: RCA Electronic Components,
Commercial Engineering, Section
No. D18Q-2, Harrison, N.J. 07029.

1. S255—Solid-State T/R Switch
for radar applications

High Power: Up to 100 kW Peak
High Speed: Less than 0.5 us
Low Insertion Loss:0.8t0 1.5dB
High Isolation: 60 to 100 dB

2. S240—X-Band Switchable
Circulator

High Speed: — 150 ns

Low Insertion Loss: 0.2 dB
High Power: Up to 25 kW
Low Switching Energy

3. S242—X-Band Isolator
Small Size, Wide Band
Low Insertion Loss
Isolation: 20 dB

4. S239—X-Band Limiter

High Power: Up 10 100 kW Peak
Low Loss Below 100 W Peak:
0.2dB



