




































































































































































































































































































































































NEW LITERATURE

ELECTRO-MAG LO-HI FREQUENCY SHIELD

SIGNAL CABLE - ELE&*O-MAS
LO-HI FREQUENCY

Motor catalog

An eight-page catalog on com-
puterized precision instrument
motors shows how high-speed digi-
tal computer curves relate motor

- ELECTRICAL OR
ELECTRONIC EQUIPMENT

INTERFERENCE - FREE i il rpm to shaft torque, power factor,
SIGNAL \\t//// percent efficient and other vari-

ables to achieve optimum predict-
able motor performance. Presented
are commercial and Mil-spec motors
with helpful data on selection and
performance. There is also tabular
engineering information on polar-
ized synchronous, hysteresis syn-
chronous and induction motors.
McLean Engineering Laboratories.

CIRCLE NO. 367

POWER LINE MAGNETIC FIELD

A new method of
attenuating electro
magnetic interference
over an extremely wide
frequency range 60
CPS to 10 KMC.

Can be applied over
power cable and
assemblies to reduce
noise.

Write for literature
and test report.

S Rugged connectors
W FRF firewall connector line is

Manufacturer?of Electronic wire:icable, described in a new 12-page catalog.
cable assemblies and custom products. This high-temperature environ-

ELECTRONICS CORP. mental-resistant series meets the

O 1ve ) S = "_'r) l', ‘(A‘A'
17360 S. Gramercy Place, Gardena, California “q‘““f““.".“‘(’f ALt Cliss
SEE US AT BOOTH 1522 K subsonic, supersonic and hyper-

INFORMATION RETRIEVAL NUMBER 84 s?lllc aerospace applications. ITT
Cannon Electric.

CIRCLE NO. 368

-
YSPERRY RAND

DESIGN OPENINGS

in Phoenix, Arizona

Resistor array
Specifically designed, with re-

Join-the world’s largest developers and producers of S‘]“'t“"“' values,  and f(\l‘Tlllill, s
automatic flight controls and instrument systems for rangements, to be used with Fair-
commercial and military jet aircraft. child’s uA722 10-bit current

DESIGNERS

Must have ability to prepare complex layouts and design
investigations from engineering information, using the latest
state-of-the-art techniques, and meeting schedule require-
ments.

Applicants will be familiar with drafting practices, manu-
facturing techniques, engineering principles, and have the
ability to interpret customer specifications. Also able to
read schematics, knows electronic component packaging,
and both layout and checking (electronic and electro-me-
chanical).

Airborne electronic mechanical experience very desirable.

SENIOR DESIGNERS

Will coordinate the work of less experienced designers in
layout of associated devices, and review finished drawings
with checkers.

Send detailed resume (and salary information) for con-
fidential consideration to:

William Leezer
Professional Recruitment Representative

SPPERRY

FLIGHT SYSTEMS DIVISION

P.0O.BOX 2523, PHOENIX, ARIZONA 85002

An equal opportunity employer M/F

114

INFORMATION RETRIEVAL NUMBER 902

source, a cermet thick-film binary
resistor array is the subject of a
four-page  brochure. Schematic
drawings, performance character-
istics and specifications are pro-
vided for the array. Beckman In-
struments, Inc., Helipot Div.
CIRCLE NO. 369

Multiplexer system

A time division multiplexer with
a wide variety of remote terminal
units is described in a comprehen-
sive brochure. Typical applications
of the multiplexer include com-
puter systems devoted to time
sharing. The system, which can be
easily expanded, can transmit up
to 38 full-duplex channels of data
over a single 3-kHz voice-grade
circuit. Tel-Tech Corp.
CIRCLE NO. 370
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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

20

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

Name Home Phone
Home Address (Street) : City IState : ZIP Code
| | |
Age U.S. Citizen Security Clearance
__| Yes ﬂ No

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 " 1902 " 903

910 911 912 913

904 905 906 907

914 915 916 917

908 909

9180919892

ELECTRONIC DESIGN
850 Third Avenue
New York, New York 10022



Design Data from Manufacturers

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

Terminal Block Selector

A new 24-page, completely illustrated catalog con-
tains photos, descriptions, ratings, engineering
drawings, and prices of the complete 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.

Curtis Development & Mfg. Co.
3236 North 33rd Street

Milwaukee, Wisconsin 53216 1 74

How To Write Technical Articles

A guide for the engineer-author, “How to Write
Articles for Electronic Design” shows how easy it

il

is to write for publication—once the engineer
knows what to write and how to write it. The
Author’s Guide includes a complete run-down of
the types of articles published by Electronic Design
—plus detailed instructions on how to prepare
technical articles and short special features. A
MUST for every “would-be-writer” in the electron-
ics industry. Send for your complimentary copy by

circling the number to the right.

Electronic Design
850 Third Avenue 1 I7 5
New York, N.Y. 10022
FUNDAMENTALS OF INTEGRATED CIRCUITS
A practical guide to integrated circuits, their
theory, manufacture, and applications. This new
guide by Lothar Stern offers compete, highly
readable coverage of the various techniques of
circuit fabrication, and their effect on circuit de-
sign and performance. As to marketing con-
siderations, it compares the characteristics of the
numerous IC structures devised to date in terms
of economics and logistics. A volume in the
Motorola Series in Solid-State Electronics. 198
pages, 7 x 10, illustrated. $8.95, clothbound.
Send for 15-day examination copies.

PP TR IR SIS
: e TI7

EITTIIS TS IS I L

Hayden Book Company, Inc.
116 West 14th Street
New York, N.Y. 10011

176
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Electronic Design

ELECTRONIC DESIGN’S function is:

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

® 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
posteard 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.

®m 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-
script or article outline, address your
correspondence to:

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

Advertising Sales Staff

New York 10022
Edward F. Clancy
Sales Service Manager
Robert W. Gascoigne
Thomas P. Barth
Samuel M. Deitch
Byron Adams
850 Third Avenue
(212) Plaza 1-5530
TWX: 867-7866

Philadelphia 19066
William C. Repetto
P. 0. Box 206
Merion Station, Pa.
(215) MA-3-5888

Boston 02110
Richard Parker
48 Commercial Wharf
Boston, Mass.
(617) 742-0252

Chicago 60611
Thomas P. Kavooras
Berry Conner, Jr.
200 East Ontario
(312) 337-0588

Cleveland
Thomas P. Kavooras
(Chicago)
(312) 337-0588
(call collect)

Los Angeles 90303
Stanley I. Ehrenclou
John V. Quillman
W. James Bischof
2930 Imperial Highway
Inglewood, Calif.
(213) 757-0183

San Francisco 94022
Arthur R. Shields, Jr.
175 San Antonio Rd., S 243
Los Altos, Calif.
(415) 941-3084

London W. 1

For United Kingdom & Holland
Brayton C. Nichols
44 Conduit Street
Tel: REGent 4714

Verviers, Belgium
For Continental Europe
Andre Jamar
1, Rue Mallar, 1
(087) 253.83 Telex 41563

Tokyo
Yoshiro Takemura
IPS Group Ltd.
Box 36, Ohsaki Post Office
Phone (504) 1485
Cable Joshplans, Tokyo

&
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THE UNSPOILERS!

barnes

CORPORATION

INFORMATION RETRIEVAL NUMBER 75

“Why the hell would
anyone buy a slotted

line?”

i

Good question. When the Telonic
Rho-Tector is available to provide
faster answers, with accuracies

equal to slotted lines, and at 13

the cost, why would anyone buy a
slotted line?

Rho-Tectors operate from 500 KHz to 5 GHz with 50,60,75
ohm systems, swept or fixed frequency, and are priced as low as $75.00.

™
A Division of Telonic Industries, Inc.
21282 Laguna Canyon Road « Box 277

TELONIC ENGINEERING ‘ Laguna Beach, L alifornia 92652
telonic

Tel: 714 494-9401 « TWX 910 596-1320

INFORMATION RETRIEVAL NUMBER 76
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2 SPEED
10”7, 10 MV

1/2%
$305.00

MODEL 28
SERVO GRAPHIC

A RUGGED, DEPENDABLE,
RACK MOUNTED, SERVO RE-
CORDER WITH ACCURACY TO
MEET YOUR REQUIREMENTS,
BUT AT A PRICE TO SATISFY
YOUR BUDGET. AVAILABLE
IN SINGLE OR DUAL PEN
MODELS FROM YEISER LAB-
ORATORIES, THE LEADERS
IN SERVO RECORDER DESIGN
FOR OVER FIFTEEN YEARS.
DUAL OVERLAPPING CHAN-
NELS FROM $600.00.

[J ALL SILICON SOLID
STATE ELECTRONICS

[] PLUG-IN CIRCUITRY

[] FET CHOPPER

[J ZENER REFERENCE

Remember! If you have an OEM re-
quirement, Y-LAB can furnish strip
chart ‘or X-Y recorders to meet your
specific needs, so call or write:

881 W. 18th ST.
COSTA MESA,
CALIF. 92627
714 - 548-2458

s

Advertisers’
Index
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Welded Wires?

...take our lead. General Electric has the facilities and
advanced techniques to provide butt weld combinations of cop-
per, nickel, Dumet, tungsten, molybdenum, nickel-iron-cobalt
alloys, nickel clad copper, copper clad iron, and others. Avail-
able in wire diameters from .008 to .100 in. with many length
and material combinations. Take advantage of GE’s experience
in producing billions of lamp, electronic tube and semiconduc-
tor lead wires every year. Minimum order of 100,000. Product
data sheets on request. General Electric Company, Lamp
Metals & Components Department, 21800 Tungsten Road,
Cleveland, Ohio 44117. Tel: (216) 266-3472.

GENERAL @ ELECTRIC

INFORMATION RETRIEVAL NUMBER 78

‘with Monolithic

{
!
|

Turned and
Precision Ground

PHENOLIC

RODS

STOCK SIZES
OR
CUSTOM-MADE

RELAY s SHITCH a2

Most sizes available for immediate delivery
Stock sizes in any diameter from 4" to 3&"*
Increments of .001"at no extra charge
Unsurpassed accuracy guaranteed to =.001"*

COMPLETE
FACILITIES

Atlas guarantees unequalled accuracy in
the precision fabrication of parts from
any of these materials. Send your blue-
prints and specifications for a prompt
quote without any obligation.

*Larger sizes and closer tolerances quoted on request,

SEND FOR COMPLETE PRICE LIST

ATLAS FIBRE COMPANY

6970 N. Central Park Avenue
Chicago, lllinois 60645

FOR
FABRICATION

INFORMATION RETRIEVAL NUMBER 79
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Going to 1C’s?
Or Higher IF's?

Independent Mode
Coupled Mode

Go two ways

1c Quartz
Uni-Wafer Filters

Coupled Mode

80
701 6 POLE
60 -

4 POLE

2 POLE

ATTENUATION IN dB

n
o
T

Bandwidth Units

10} 3 db Bandwidth = 1 Unit

45403530 25201510 5 f, 5 10 15 20 25 3035 40 45
NORMALIZED BANDWIDTH

Go independent mode. Go coupled mode. You can go either mode
with monolithic Clevite Uni-Wafer® filters. They're smaller and
more reliable (fewer interconnections) than conventional filters.
Clevite Uni-Wafer filters are ideal for matching IC circuitry in
communications receivers operating in the VHF and UHF frequen-
cy ranges as well as in telemetry, radar and aerospace systems.
They are 2, 4 and 6 pole crystal filters with a choice of center
frequencies ranging from 8 MHz to 75 MHz. They've been devel-
oped using Clevite's advanced engineering techniques and
Clevite's original thin film approach to quartz filters. In this con-
cept, arrays of resonators are achieved on a single quartz wafer
with resonator isolation and spurious suppression controlled by
the trapped energy principle.
So if you're going to IC’s or higher IF's, go Clevite Uni-Wafer
filters. They're available in both independent and coupled mode.
For more information and complete specification data, write:
Clevite Corporation, Piezoelectric Division, 232 Forbes Road,
Bedford, Ohio 44146.

CLEVITE

INFORMATION RETRIEVAL NUMBER 80
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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
Components
amplifiers, Darlington 99 263
analyzer, digital 97 258
capacitor, trimmer 101 267
capacitors, military (NL) 112 359
capacitors, monolithic 102 269
connector terms (AN) (1 354
decoder /driver, Nixie 98 262
design memoirs (DA) 110 342
display terms (NL) 112 360
fluidic devices (NL) 112 365
Heathkit catalog (NL) 112 356
insulator, terminal (ES) 109 340
LED, red 98 259
magnets, permanent

(AN) 111 353
markers, module (ES) 109 341
memories, display 98 260
memory, core 103 275
memory system 103 275
microwave products

(NL) N2 358
mixer, balanced 100 266
motors (NL) 114 367
multiplexer 99 264
multiplexer system

(NL) 114 370
multiplier, analog 104 278
multiplier, low-cost 104 280
multipliers, economy 104 279
multipliers, Ku-band

(AN) 111 355
op amp array 99 265
photocell, CdS 102 271
power supply, logic 105 282
readout, segmented 101 268
relays, reed 102 270
resistor array (NL) 114 368
resistors, chip 102 272
SCR, 1200-V 450-A 97 257
sockets, IC (NL) 112 362
standards guide (AN) 111 351
transformers (NL) 112 364
transistors, power 98 261
Data Processing
copier, electrostatic 103 276
display system, CRT 103 273
display terms (NL) 1512 360
equipment rental (NL) 112 361
fluidic devices (NL) 112 365
memory, core 103 274
memory system 103 275
multiplexer system

(NL) 114 370
standards guide (AN) 11l 351
ICs & Semiconductors
analyzer, digital 97 258
amplifiers, Darlington 99 263
decoder /driver, Nixie 98 262
LED, red 98 259
memories, display 98 260
multiplexer 99 264
op amp array 99 265
resistor array (NL) 114 368
resistors, chip 102 272
SCR, 1200-V 450-A 97 257

120

Category Page
sockets, IC 112
standards guide (AN) b
transistors, power 98
transistors, S-band 106
Instrumentation

counter, frequency 106

counter, LED-display 94

cyrogenics (AN) .
display system, CRT 103
display terms (NL) 112
equipment rental (NL) 112
generator, pulse 96
Heathkit catalog (NL) 112
meter, digital panel 94
meter, digital panel 96
microwave products

(NL) ]2
monitor, signal 106
multimeter, digital 94

multimeter, digital (NL). 112
multiplexer system (NL) 114
oscilloscope 96
standards guide (AN) 101!
voltmeter, LED-display 94
voltmeter, memory 96

Microwaves & Lasers

counter, frequency 106
microwave products

(NL) 112
monitor, signal 106
multipliers, Ku-band

(AN) 111
oscillator, 5-GHz 106
standards guide (AN) 111
transistors, S-band 106

Modules & Subassemblies
amplifiers, Darlington 99
analyzer, digital 97

decoder/driver, Nixie 98
display system, CRT 103
display terms (NL) 112
fluidic devices (NL) 112
Heathkit catalog (NL) 112
markers, module (ES) 109

memories, display 98

memory, core 103
memory system 103
microwave products

(NL) 112
mixer, balanced 100
multiplexer 99
multiplexer system

(NL) 114
multiplier, analog 104
multiplier, low-cost 104
multipliers, economy 104
multipliers, Ku-band

(AN) iLily)
op amp, FET 104
op amp, FET 105
op amp array 99
oscillator, 5-GHz 106
power supply, logic 105
readout, segmented 101
relays, reed 102

IRN
362
351

261
283

285
250
352
273
360
361
255
356
252
253

358
286
251

357

370
254
351
250
256

285

358
286

355
284
351
283

263
258
262
273
360
365
356
341
260
275
275

358
266
264

370
278
280
279

355
277
281
265
284
282
268
270

Category Page
resistor array (NL) 114
standards guide (AN) 111
Packaging & Materials

adhesive, wash-away 107
aerosols (NL) 132
connector terms (AN) Ak
connectors (NL) 114
cryogenics, (AN) 111
enclosures, rfi 107
Heathkit catalog (NL) 112

insulator, terminal (ES) 109
markers, module (ES) 109
masking compound 107
PC coating selector (DA) 110
resins folder (DA) 110
sockets, IC (NL) 112
solders, precious-metal 107
standards guide (AN) 1]
Production

blasting system 108
fluidic devices (NL) 112
pickup, vacuum 108
soldering systems 108
standards guide (AN) 111
wire stripper 108
New Literature
aerosols, electronics 112
capacitors, military 132
connectors 114
display terms 102
equipment rental 112
fluidic devices 112
Heathkit catalog 112
microwave products 112
motors 114
multimeter, digital 114124
multiplexer system 114
resistor array 114
sockets, IC 112
transformer guide 101k

Application Notes

connector terms 111
cryogenics 111
magnets, permanent 111
multipliers, Ku-band 111
standards guide 111
Design Alds

design memoirs 110
PC coating selector 110
resins folder 110

Evaluation Samples

insulator, terminal 109
markers, module 109

IRN

368
351

288
362
354
368
352

287
356
340
341

289
344
343
362
290
351

293
365
294
292
351
291

362
359
368
360
361
365
356
358
367
357
370
368
362
364

354
352
353
355
351

342
344
343

340
341
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Dale connector
line grows with new

~ SHP-40 modular style -

“. Make sure you “have Dale on your list of con- supply, see below. Then make sure you have our new con-

~ - neqtor sources. Describe Dale’s connector line * nector catalog. It lists complete details- on.these-styles: AT
; _ as: “Small, but growing...able to supply vol- - pRINTED CIRCUIT « Direct card édgeboards as well as "
" _'. "> . ume quantities, of.all items in ljine.. capable of two-piece right angle-and straight-thru types. - L e
- - _ . Mmeeting special design requirements.” - TEST POINTS « Printed Circuit Jacks or Points =~ ;
R . Among.the new models now being produced RACK & PANEL (Rectangular) x i
"‘“., * - by Dale is the SHP-40. This NAFI design con- «. Miniature, Subminiature and Microminiature

iy

="~ “forms to BUWEPS 63A49F100 and gives-us a--~ « Shelled versions of Rack & Panel

SeT R " strong.entry into the modular. field. For aquick ~ - UMBILICAL = Missile & Avionics Models . Shortmg Plugs
Iook at some of the popular models we . can . “NAFI » 40 pin e L3

—'r. ~Wr/te today for yeur: catalog. Phone 402-564-3131 for pr/ce & de//very /nformat/on

DALE ELECTRONICS INC 1300 28th Ave., Columbus. Nebr. 68601

_In Canada Dale Eleclromcs Canada Ltd. » A subs:dlary of The Lionel Corporation

T .

.~




lt’s4 here NOW...from RCA

The 98¢ Op Amp

Now — more than ever — you
can look to RCA for Op Amp
economy. New levels of pro-
duction now bring you RCA
Op Amp performance at new
low prices — across the
entire line, starting with the
CA3029 at 98¢ (1,000 units).
Check your requirements
against RCA’s new Op Amp
prices (1,000 units) shown at
right. .. then see your local
RCA Representative or your
RCA Distributor. For specific
circuit data, write RCA
Electronic Components,
Commercial Engineering,
Sec. ICG9-2,Harrison, N.J.
07029

A H]

Integrated Circuits

Watch for it! Industry’s First
Monolithic Triple Integrated
Operational Transconductance
Amplifier
o 2 decades of operating cur-
rent from 10 wAto 1 mA
« Adjustable transconductance
(100 mmho per mA of -total
amplifier current)

Match these RCA Op Amps to your design needs

Low-noise Types and Economy Types

High-Gain, High-Power Types

=+ 6-V types

=+ 12-V types

=+ 12-V types =+ 18-V types

Flat Pack (14-lead)
T0-5 (12-lead)

DIC (14-lead)

DIP (14-lead)

Open Loop
Voltage Gain

CMR

Input Bias
Current

Input Impedance

Noise Figure @ 1kHz

CA3008 $3.90
CA3010 $1.58
CA3037 $1.90
CA3029 § .98

60 dB typ.
94 dB typ.

12 xA max.

10 ke min.

CA3008A $5.90
CA3010A $2.90
CA3037A $2.90
CA3029A $1.90

60 dB typ.
94 dB typ.

4 uA max.

15 k2 min.

12 dB max.

(all prices shown at 1000-unit level)
|

CA3016 $5.40
CA3015 $2.40
CA3038 $2.90
CA3030 $1.58

70 dB typ.
103 dB typ.

24 pA max.

5 k2 min.

CA3016A $6.90
CA3015A $3.90

CA3038A $3.90 CA3033 $2.90 CA3033A $4.90

CA3030A $2.90 CA3047 $1.58 CA3047A $2.90

70 dB typ. 90 dB (Diff) typ. | 96 dB (Diff) typ.
103 dB typ. 100 dB typ. 108 dB typ.

6 1A max. 350 nA max. 200 nA max.
7.5 k@ min. 1.5 MQ typ. 1 M@ typ.
16dBmax. | —————— P
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