








































































































































































































































































































































































































































































































































































































































































































FLUKE

If the
Fluke 415B
HVPS won’t
do your job,

rest easy.
Fluke’s
got one
that will!

®

The Fluke 415B combines the

high reliability of silicon tran-

sistor amplifiers with the high

voltage capability of series

pass tubes to provide a con-

servatively rated 0 to 3100 volt,

30 ma power supply. Other

features include:

® Overcurrent protection

® 100 pv RMS ripple (1 mv
peak to peak)

® 0.0005% regulation

® 5 mv resolution

® 3'2" panel height

® priced at only $525

For complete information on

the Fluke 415B as well as other

Fluke power supplies, please

address Fluke, P.O. Box 7428,

Seattle, Washington 98133.

Phone 206-774-2211. TWX 910-

449-2850. Cable: FLUKE.

INFORMATION RETRIEVAL NUMBER 143
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NEW LITERATURE

Photoelectric controls

A 36-page catalog listing 284
pre-engineered photocontrols in-
cludes a wide selection of applica-
tion diagrams. Presented are illus-
trations, specifications and prices
for retro-reflective, specular reflec-
tive, fiber-optie, on/off and timing
photocontrols. Also shown are high-
intensity, dual-filament, adjustable-
focus, and miniature and subminia-
ture light sources. Autotron Inc.

CIRCLE NO. 396

Powder metallurgy
Listing current literature avail-
able on basic and applied powder
metallurgy technology, a 30-page
brochure also describes standards,
data sheets, directories, bibliogra-
phies, manuals, conference proceed-
ings and technical books published
or distributed by the Metal Powder
Industries Federation and Ameri-
can Powder Metallurgy Institute.
In addition, there are directories of
parts fabricators and equipment
suppliers. Metal Powder Industries
Federation.
CIRCLE NO. 397

IC accessories
Three condensed catalogs cover a
diversified line of Cambion inte-
grated circuit accessories, TTL in-
tegrated circuit logic assemblies,
and wire-wrap packaging and serv-
ices. The publications include spec-
ifications and ordering information
for high-density dual-in-line IC
sockets, circuit boards, card files,
power planes, flatpack holders,
card connectors and IC patch-cord
kits. Cambridge Thermionic Corp.
CIRCLE NO. 398

MICs and transistors

A four-page bulletin gives de-
tails on recently developed S-band
microwave transistors. In addition,
a 12-page brochure tells of an ex-
tensive line of thin-film microwave
integrated circuit products. Avan-
tek, Inc.

CIRCLE NO. 399

actual size
Model A1-21

Mite-size
miniature 7/16” indicator

These tiny indicators are compact,
rugged, versatile and easy to read.
They feature a microminiature
moving coil core magnet mechanism.
A1-21 Indicators operate in —55°C
to +85°C environments and are
sealed against dirt and dust.

Choice of pointer or flag display

in a wide variety of electrical
sensitivities and functions. Size: 7/16”
in diameter, 31/32” in length.
Weight: 11.5 grams. Write today

for complete information.

AMMON

AMMON INSTRUMENTS, INC.
345 Kelley Street, Manchester, N.H. 03105

INFORMATION RETRIEVAL NUMBER 144

Looking for
a great vacation?

You don’t have
to look very far.

America with all its natural
and man-made marvels’is
right in your own backyard

You'll find everything from
historical monuments, mile-
high mountains, sand-duned
deserts, bustling cities—and
more. The natives, friendly.

America. It's a great place to
visit, and aren't you glad
you live here.

DISCOVER AMERICA
IT'S SOME BACKYARD

Space Contributed By
Hayden Publishing Company, Inc.
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STABILITY & QUALITY

emom——
3 pFm
100 W,

 METALLIZED POLYESTER FILM
CAPACITOR -“TYPE FNX-H'"-

Sub-miniature size and oval section
ideal for space economy. Lightweight,
self-healing and with high insulation
resistance. Capacitance values up to
10 MFD. Outer wrap of tough polyester
protects against moisture. Perfect in
both transistorized and low voltage tube
circuits and others where size and cost
are paramount.

Specifications:

Operating Temperature Range: —40°C to +85°C
Standard Voltage Rating: 100 , 200 , 400 , 600VDC
Standard Capacitance Value: .1 MFD to 10 MFD.

Standard Capacitance Tolerance: +20% (available 4109 )

MATSUQ'S other capacitors include;
Solid Tantalum Capacitors: MICROCAP

or hybrid ICs, Type TAX her-
etically sealed in metallic]

\,. ' case, Type TSX encasedin
“~_\metalliccase and sealed
\ L . .
e — _\ with epoxy resin, Type
[ |TSL encased in meta-
e llic case and sealed
M with epoxy resin
e

Polyester Film Ca-

il pacitors: Type MFL
»y‘ epoxy dipped, Type MFK
= epoxy dipped, non inductive,

Type MXT encased in plastic

For further information, please write to:

MATSUO ELECTRIC CO., LTD.
Head Office: 3-5,3-chome, Sennari-cho, Toyonaka-shi, Osaka, Japan
Cable: “NCCMATSUO'* OSAKA  Telex: 523-4164 0SA
Tokyo Office: 7, 3-chome, Nishi-Gotanda, Shinagawa-ku, Tokyo

tube, non inductive.

INFORMATION RETRIEVAL NUMBER 145
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Alloy handbook

Technical data and pricing infor-
mation on more than 90 metals and
alloys, produced in wire, rod and
strip forms, are included in a com-
pletely revised handbook. Quick
reference tables give prices and
mill limits with tolerances on a
full range of products. Technical
information covers nominal compo-
sitions, physical and mechanical
properties, weight tables, compari-
son of wide gauges, hardness charts
and conversion tables, packaging
information, and an index to speci-
fications. Technalloy Co., Inc.

CIRCLE NO. 407

RTV silicone rubbers

Packing 15 pages with informa-
tion, a comprehensive technical
data book tells of RTV silicone
rubber materials for adhesive/
sealant applications, electrical and
electronic potting and encapsulat-
ing, and such mechanical uses as
production molds and gaskets. An
outline of curing procedures is de-
scribed for two-part RTV silicone
rubber systems, as well as sug-
gested applications for these rub-
ber products. Also included is a
selector guide that lists such perti-
nent information as uncured and
cured properties. General Electric
Co., Silicone Products Dept.

CIRCLE NO. 408

Glass-memory displays
Describing glass memories in
low-cost computer-driven displays,
a two-page illustrated sheet ex-
plains how high-speed glass serial
memory modules can be coupled
to buffer memories to form dis-
plays utilizing home television re-
ceivers. The serial memory modules
provide 63-us delays that corre-
spond to the time required to
transmit a single line of a normal
525-line television field (image). In
effect, the memory delay serves as
a buffer between the computer
terminal and its slower television
receiver readout. Corning Glass
Works, Electronic Products Div.
CIRCLE NO. 409

GiveUsa
Requirement
to Build to

Broad Frequency
Response?

AMF

VIDEO

PREAMPLIFIER

» f, .1 Hz thru f, 25 MHz

Ultra Low Noise?

AMF SOLID STATE
MODULAR PREAMPLIFIER
+ —165 dbV per cycle

. .. tailor an AMF
Cybertran
Preamplifier to
fill your needs.

Cybertrans fulfill your needs whether
they be ultra-low noise, subsonic re-
quirements or extreme broadband
video specifications. The flexibility
of our “off-the-shelf” preamplifiers
enables AMF to satisfy a wide range
of special or standard needs ... we
call it Cybertran Technology. This
new expertise makes it possible for
you to specify your preamplifier re-
quirements and have AMF ship it to
you. Write or call Jim Campman,
Applied Cybernetics Products, AMF
Alexandria Division, 1025 North Royal
Street, Alexandria, Virginia 22314
Phone (703) 548-7221. TWX 703-931-
4209. Representatives in major cities

AMEFE

ALEXANDRIA
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Electronic Design

ELECTRONIC DESIGN’S function is:

® 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
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.

® 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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Design Data from

S S TR L
PEM Self-clinching Captive Studs

PEM self-clinching captive studs are designed
for quick, easy installation in steel or aluminum
panels. Providing permanently mounted threads,
they are simply squeezed or pressed into drilled
or punched holes. They are available in two
styles — PEM flush-head studs for panels 0.040”
and thicker, and PEM thin-head studs for 0.020"
to 0.039” thick panels.- Heads of the latter proj-
ect. above the panel surface 0.025”. PEM self-
clinching studs are stocked in 14" to 115"
lengths and #2-56 to 5/16-18 thread sizes.

Send for Free Bulletin.

Penn Engineering & Mfg. Corp.
Box 311

e T SRR R T

ELECTROMAGNETIC DELAY LINES

Doylestown, Pa. 18901

Lumpad Constant
L Oistriduted Conslant
and Variable.

Free engineering handbook with terms, engineer-
ing definitions, how to specify delay lines, charac-
teristics of various types, specifications, they're
all included in this concise, easy-to-read hand-
book, yours for the asking. LUMPED CONSTANT,
DISTRIBUTED CONSTANT, VARIABLE, all three
types are covered in this reference handbook.

s e
SRR

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

(201) 374-3311

175
Free: 2,500 Plastic Parts Catalog

New from Nylomatic, molders and fabricators of
mechanical plastic components, a highly infor-
mative 48-page catalog of more than 2,500 stand-
ard parts. It can help you save time and money
in design, test and production. Advantages of
Nylomatic standard parts: no tooling charges,
low unit costs, quick delivery, complete range of
sizes. Nylomatic standard parts are made of Ny-
lon, Delrin® and other thermoplastic materials.
You'll find our new free catalog a real problem
solver for designers, send for it today.

Nylomatic Corporation
Dept. P
Nolan Ave., Morrisville, Pa. 19067
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Manufacturers

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

R R e ey
Welded stud fasteners — no holes or distortion

This new brochure describes a solid-state-con-

NSA-go | trolled system for welding threaded stud fasten-
stud Weidng | 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 hotes 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
! ik

Gregory Industries, Inc.
Lorain, Ohio 44055

R T TN S e R

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 78

WS e s
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
S isiEaai st e principles, along with descriptive pictures and
W diagrams, are included in this bulletin. These
compact buses can replace bulky cable harnesses
[ and repetitive wiring for computer or modular
T E— application. This method of construction satisfies
the demanding requirements of low inductance
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
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Faster, easier
set-ups with

advanced “AGREE”
chambers

Tenney's ‘‘AGREE' Chambers have always offered the utmost in per-
formance to meet and exceed all test levels of MIL-Std-781A. Now you
also get the utmost in operator convenience. Tenney's exclusive '‘Redi-
Seal'' (patent applied for) provides a soft cushion of foam to seal between
the chamber and L.A.B. or comparable vibration testing machines. No
more cumbersome diaphragms...no removable chamber sections. .. just
roll the table in place. Save set-up time. Fully automatic operation of
chamber, vibrator, and test item. Make it easy for yourself. For complete
information on the latest in ‘‘AGREE'" testing, write or call

ENGINEERING, INC.
1090 Springfield Rd., Union, N. J. 07083 « (201) 686-7870

Western Div.: 15721 Texaco St., Paramount, Calif. 90723 487

INFORMATION RETRIEVAL NUMBER 147

SOLID-STATE
RELAY

Opening New Relay Applica-
tions in Multiplexing, Isolated
Sensing, High Speed Isolated
Control, etc. Offered in A - B -
C Contact Configurations for

Shaffstall-Ball
Corporation
Indianapolis, Indiana

Direct Replacement of Me-

chanical Types.

« Switching Time . ... ... less than 65x sec
» Contact Open Resistance . ... .. 10° ohms

« Contacts Capable of switching D C to 4 M HZ

« Non-Polarized Effective Coil

. Effective Coil Accuate/Release Voltage Hys-
teresis . . . less than 10 mV . ..

» Non-Polarized Contacts 3 .

« No Reference Required Between Effective Coil
and Effective Contacts :

« Life Expectancy—tested to 10 operations with
no failure.

SHAFFSTALL-BALL CORPORATION

5149 E. 65th Street, Indianapolis, Indiana 46220
Phone: 317-257-6296

INFORMATION RETRIEVAL NUMBER 148
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DALE

Few radios can take as much abuse as the Army’s
AN/PRC-25 Back-Pack. Designed for rugged field
conditions, this transceiver, built by Memcor, Inc,
Division of LTV Electrosystems, Inc., uses specially-
developed Dale miniature high frequency inductors.
These tiny core-tuned inductors provide high Q
(approx. 170 @ 75 MHz) over a wide inductance
range. Once tuned, they stay tuned —because of the
positive action of a special core tension spring. Ability
to meet the rigid requirements of MIL-C-15305C with
mass-produced parts is only one of many broad in-
ductive capabilities of Dale’s Sioux Division.

Get the complete story—phone 605-665-9301 or
write for new Facilities Report.

DALE ELECTRONICS, INC.

S/IOUX DIVISION pept.ep
Yankton, South Dakota 57078

Producers of: Toroids, Series Resonant Traps, Variable Pitch Inductors,
Miniature High Frequency Inductors, Degaussing Coils, Industrial and
Military Coils, Sub-Miniature Coils, Surge and Lightning Arresters,
Custom Assemblies, Motor Driven Potentiometers.

INFORMATION RETRIEVAL NUMBER 149
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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
amplifier chips (NL) 194 378
capacitors, flatpack 144 256
capacitors, trimmer 146 260
card guides (ES) 184 355
chip capacitors 140 253
component protectors

(ES) 184 352
connector, miniature

(ES) 184 354
connectors, PC (NL) 201 394
contact parts (AN) 188 362
delay lines (NL) 194 382
drives, synchronous

(AN) 190 368
knobs (NL) 196 386
lamp, neon 142 255
lamp calculator (DA) 187 359
memories (AN) 188 364
microcircuits, d/a (AN) 190 371
motors (NL) 194 382
op amps (NL) 194 380
readout, solid-state 138 252
readouts, T-1 146 261
resistors, cermet chip 144 258
socket, tube (ES) 184 353
switches (NL) 194 381
switches, pushbutton 144 257
switches, thumbwheel 142 254
telemetry components

(NL) 196 387
thermistors (NL) 198 391
transformer, quad 144 259
tubing, metal (NL) 198 390
Data Processing
converter, a/d 170 289
converter, a/d 1572 292
coupler, data 170 290
data terminal 170 287
data terminals 172 291
digitizer, graphic 872 294
logic handbook (AN) 188 361
memories (AN) 188 364
memory, 32K 170 288
microcircuits, d/a

(AN) 190 371
modem, 9600-bit /s 168 286
printer, electronic 168 285
reader / printer 172 293
ICs & Semiconductors
amplifier chips (NL) 194 378
driver, dual 164 281
EETS 164 279
logic handbook (AN) 188 361
memory, read-only 164 282
photo-SCRs 166 284
SCRs, plastic 162 278
thermistors (NL) 198 391
transistors, 1-A 162 277
transistors, power 164 280
transistors, power 166 283
Instrumentation
card guides (ES) 184 355
digital analyzer 152 264
digital analyzer 154 267
meter, digital panel 150 263
modem test set 152 265

208

Category

multiplexer, low-level
photo meters (NL)
power instruments (NL)
schedules, maintenance
(DA)

signal stabilizer (AN)
spectroscopy (AN)
vibration control (NL)
voltmeters, digital

Microwaves & Laser

diode, HV p-i-n

laser head, plastic

MIC microstrip (NL)

oscillators, solid-state

spectrum analyzer

spectrum analyzer

telemetry components
(NL)

transistor

Modules & Subassemblies

comparator

filter, active

filters & delay lines

generator, sine

ladder network

logic cards

logic handbook (AN)

memories (AN)

microcircuits, d/a
(AN)

mixer, balanced

multiplier, 4-quadrant

op amp, low-cost

op amp, miniature

op amp, wideband

op amp (NL)

power instruments (NL)

power supplies

power supplies

sinusoidal module

voltage sensor

Packaging & Materials

absorbers chart (DA)

bus strips

component protectors
(ES)

connector, miniature
(ES)
connectors, PC (NL)
contact parts (AN)
elastomer chart (DA)
knobs (NL)
nickel alloys (AN)
receptacles, lamp
shipping/handling (AN)
socket, tube (ES)
sockets, op amp
sockets, transistor
sockets, transistor
solution conductivity
(AN)
tapes, metal-foil
tubing, metal (NL)

Production
data forms (DA)
ejector mechanism

Page IRN
152 266
194 383
198 389
187 = 35/
190 370
190 366
194 379
148 262
178 338
178 337
196 388
178 " 339
180 340
180 341
196 387
1781336
160B 347
160 275
156 268
160B 351
160 276
160B 350
188 361
188 364
190, 371
160B 349
160B 348
156 270
156 269
1656 - 271
194 380
198 389
158 272
158 274
160B 346
158 273
187 356
176 335
184 352
184 354
201 394
188 362
187 360
196 386
188" 363
174 297
190 367
184 353
174 298
174 295
174 296
190 365
176 334
198 390
187 358
182 343

Category Page IRN
fluidic control (AN) 190 369
schedules, maintenance

(DA) 187 357
shipping /handling (AN) 190 367
soldering gun 182 342
stripper, wire 182 344
templates (NL), 194 385
wiring tool 182 345
New Literature
alloy handbook 203 407
amplifier chips 194 378
connectors 201 395
connectors, PC 201 394
delay lines 194 382
delay lines 200 393
IC accessories 202 398
knobs 196 386
memories, glass 203 409
MIC microstrip 196 388
MICS and transistors 202 399
motors 194 382
op amps 194 380
phase-angle devices 200 392
photo controls 202 396
photometers 194 383
powder metallurgy 202 397
power instruments 198 389
silicone rubbers 203 408
switches 194 381
telemetry components 196 387
templates 194 385
thermistors 198 391
tubing, metal 198 390
vibration control 194 379
Application Notes
contact parts 188 362
drives, synchronous 190 368
fluidic control 190 369
logic handbook 188 361
memories 188 364
microcircuits, d/a 190 371
nickel alloys 188 363
shipping /handling 190 367
signal stabilizer 190 370
solution conductivity 190 365
spectroscopy 190 366
Design Aids
absorbers chart 187 356
data forms 187 358
elastomer chart 187 360
lamp calculator 187 359
schedules, maintenance 187 357,
Evaluation Samples
card guides 184 355
component protectors 184 352
connector, miniature 184 354
socket, tube 184 353
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Programmable.

Full-function programmability
DC to 50 MHz Counting Range
Universal counter/ timer functions
BCD output
... all for only $1285

The new Monsanto Model 110A offers you a broader
range of operational advantages than any counter/timer in
its price range. Front-panel functions are tailor-made for
programming with the Monsanto Model 501A Digital Pro-
grammer, or with virtually any other contact-closure or
logic-level source.

INFORMATION RETRIEVAL NUMBER 203

Now consider these other features of the Model 110A:
the full complement of counter/timer functions; dc to 50
MHz counting range; marker and gate outputs; provision
for external time base; and BCD output. Plus the inherent
reliability of Monsanto “4th generation” integrated circuit
construction. Plus the 2-year Monsanto warranty.

Price of the Model 110A is $1285; of the Model 501A,
$375. For a demonstration or technical data call your local
Monsanto Field Engineering Representative or contact us
direct. Monsanto Company, Electronic Instruments, West
Caldwell, New Jersey 07006; (201) 228-3800.

Monsanto



RCA ISOCON CAMERA TUBES ARE

available
fou
thrifty
simple

right now to meet your low-light-level TV-
system mission requirements—and your
production schedules

enough to stand up under intense bursts
of light

significantly lower in price than other cam-
era tubes for low-light TV

to set up and stable in operation

—75% response at 400 lines—over 1,000 TV
lines limiting resolution—maintained on
low-contrast scenes—high resolution
pictures right into the corners (RCA sup-
plies the magnetics, too)

modern designed
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bred in the David Sarnoff Research Cen-
ter where they were conceived as promis-
ing low-noise pickup devices years ago.
Now they're really delivering on that
promise.

For more information, call your local RCA
Representative. For technical data, write:
RCA Electronic Components, Commercial
Engineering, Section Hil3, Harrison, New
Jersey 07029.
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