
















































































































































































































































































































































































































































































VECO THERMISTORS
FOR MIL. APPLIGATIONS

... Strengih and
sensitivty
0f an ant

Ever see an ant move masses
larger than itself? Or the speed it
responds with at the slightest
sound?

Strength and sensitivity exactly
like our line of thermistor disks
and rods for military or industrial
use. Each is manufactured to
meet, or even exceed, the require-
ments of MIL-T-23648.

Rugged insulated design...high
reliability...and precise accuracy
... makes them especially suitable
for applications of temperature measurement
and control, such as transistor circuitry,
within a range of —55°C to +125°C.

Whether your application is military or indus-
trial, there is a VECO thermistor engineered
for your requirements.

VICTORY
ENGINEERING
CORPORATION

VICTORY ROAD, SPRINGFIELD,
NEW JERSEY 07081

(201) 379-5900 * TWX 710-983-4430
INFORMATION RETRIEVAL NUMBER 107
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NEW LITERATURE

PC connectors

Many solutions to PC connection
problems are described in a new
printed circuit/connection catalog.
The book has numerous engineering
diagrams that depict the typical
assembly of printed circuit board
to chassis or into a board assembly
in parallel, perpendicular or edge-
to-edge arrangement. The catalog
is a valuable reference for simpli-
fying printed-circuit assembly and
achieving more economical and
faster production. Molex Products
Co.

CIRCLE NO. 332

Slide switches

A 4-page bulletin describes new
double-wipe slide switches. The
bulletin contains complete details
of the features built into the new
switch. Among these are a newly
designed slider for either 3- or 6-A
ac ratings that improves operator
feel and increases life. Engineer-
ing drawings thoroughly describe
mounting configuations and contact
arrangements. Switcheraft, Inc.

CIRCLE NO. 333

Inert gas ovens

A two-page bulletin that de-
scribes inert gas ovens gives con-
struction details and prices. De-
signed to speed up post-processing
cool-down and to reduce gas con-
sumption, the ovens offer a temper-
ature range from 450 to +538°C
(1000°F), and are available with
programing or for manual steady-
state operation. Blue M Engineer-
ing Co.

CIRCLE NO. 334

Temperature control

A new booklet presents the fun-
damentals of proportional temper-
ature controllers in a technically
simplified manner, and shows how
to apply these concepts to the
reader’s own applications. The
booklet, illustrated by line draw-
ings and schematics, explains pro-
portional band, power controller
input signal, rate action and reset
action. Research, Inc.

CIRCLE NO. 335

Wire stripping

A full line of hand-held and
bench-mounted wire strippers is
illustrated and described in an 8-
page, 2-color brochure. The bro-
chure offers helpful suggestions
on how to select the correct wire
stripper for a specific requirement.
Complete specifications, operational
drawings and ordering information
are given. Ideal Industries, Inc.

CIRCLE NO. 336

Engineering plastics

An eight-page, two-color bulle-
tin describes polycarbonate resins,
thermoplastic resins, molding com-
pounds, and injection-moldable
thermoset compounds. These ma-
terials cover the full range of per-
formance, processing and cost re-
quirements in plastics design, and
have achieved acceptance and wide-
spread use in business machines, ap-
pliances, electrical/electronic equip-
ment, automotive and aircraft
applications. General Electric Co.,
Plastics Dent.

CIRCLE NO. 337

Aerospace motors

Compact aerospace induction mo-
tors for specialized military and
industrial applications are fully
described in a 3-color 10-page bul-
letin. Tables and drawings detail
specifications and variations for
12 frame sizes, ranging from one
to seven inches in diameter. Avail-
able are horsepowers from 0.003
to 45, torques from 0.227 to 2000
in-oz, and speeds from 1500 to
22,500 rpm. Photos and notes illus-
trate a wide range of typical 60-
and 400-Hz applications. Kearfott
Products Div., Singer-General Pre-
cision, Inc.

CIRCLE NO. 338
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Some
oscillographs
have all the fun.

Technical translations

The Translation Puzzle: How To
Solve It is the title of a new 8-
page brochure being offered to
companies in the electrical and
electronics fields. The free bro-
chure contains information of in-
terest to industry, government and
other organizations involved in in-
ternational relations, who need ef-
fective translations. It tells how
an international translation orga-
nization works, and how to use
translation services most effective-
ly. Translation Co. of America.

- | L 1OIS ONE dOes the work.

= CEC's 5-124A probably has been the busiest
e oscillograph in “recorded” history. It has certainly been
= the most popular portable in the low-cost field.

Ee= The reasons are pretty obvious. The 5-124A weighs

&2 g in at only 40 Ibs., yet it can challenge the heavyweights

~ in performance. Consequently, it has brought
/ precise measurement to industry at a price virtually
= any business can afford.

HIEVAE! &5y Consider some of its capabilities. The direct print

SEIENTIFIG - 5-124A loads in just 10 seconds. Records data

INSTRUMEBNTATION from d-c to 13,000 Hz on 18 channels. Produces 7”-wide
e — records at speeds up to 50,000 ips. Features

g 5 record speeds with instantly selectable pushbutton
transmission. Seldom requires maintenance. And

Scientific instrumentation offers an unrivaled range of options and accessories.
The Heath scientific instrumen- For the full story of the 5-124A, call our nearest
tation catalog is now available. office or write Bell & Howell, Pasadena, Calif. 91109.

Featuring many new instruments Ask for Bulletin Kit 3310-X1.

for R&D or industry, this 68-page
catalog includes full specifications, CEC/DATA INSTRUMENTS DIVISION
illustrations and many schematics.
The Heath/Malmstadt-Enke Mod-

ular Digital System, a new ap- ﬂ B H

proach to digital and analog in- ELLE’ DUJELL
strumentation, is introduced. Heath
Co.

CIRCLE NO. 340
INFORMATION RETRIEVAL NUMBER 108
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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
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-
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
B

Terminal Board Engineers’ Guide

"“Broadest Line of Terminal Boards in the Industry”
—the new Kulka Catalog 17A is designed for the
Specifying Engineer and Purchasing Agent. It con-
tains 56 pages of exhaustive data on every type of
terminal board in current use, including “Kliptite,"”
High Heat, Closed Back, High Barrier, Stud and
Turret, Pressure Contact, Wire-Wrap, Screw
Clamp, and Military Terminal Boards. Free copy
on request.

Kulka Electric Corporation

174
Mount Vernon, N. Y. 10551

e R R
New Design Data & Specs on Displays/Readouts

520 South Fulton

INEOLITE

THE BUILDING BLOCK AFPROACH 10

INF‘O-I_I'I'E
= =

INFO-LITE is offering eight new pages of data and
specifications on lighted readouts and displays.
These sheets show the wide variety of display
units that are available thru INFO-LITE's modular
construction. Specifications and data on several
standard series units are shown, including four
series of 7-bar Numeric Readouts (.7”, 1”, 2",
& 2.7 high), a series of Alpha/Numeric Read-
outs, four series of Panel Annunciators and a
series of Digital Indicators. Information on how
to specify and price standard units is included.
Special units are shown pictorially and layout
and specification instructions are fully covered.

Info-Lite D|v of Cartelll Technology, Inc.

45-14 -

Corona, L.I.,, N.Y. 11375

108th Street

175

212 592-4700

FREE-

a
u

NEW OPERATIONAL
MODULES CATALOG

New Function Module Catalog describes solid-state
IC modules:

D/A Converters

10 Megahertz Analog Multiplier
Voltage-To-Frequency Converters

Peak Detectors

Sample-Holds

.1% Analog Multiplier
nd other analog-digital operational modules. All
nits described are encapsulated plug-ins suitable

for printed circuit mounting.

HYBRID SYSTEMS CORP.

95 Terrace Hall Avenue
Burlington, Massachusetts 01803

176
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Manufacturers

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

B R S SR
FREE PUSH BUTTON SWITCH CATALOG L-209

.

— 5| New from Dialight Corporation! Available is a full

color catalog providing data, specifications
and ordering information for newly introduced
illuminated Snap-in  Mounting Push Button
Switches and Matching Indicator Lights. Switches
are_momentary or alternate action, with ratings
125V AC, up to 5 amps. Round, square and
rectangular push button caps are illustrated in
full color. A wide array of cap shapes, colors
. \ and bezel combinations may be had, making
Aug,,, : panel designing easier than ever. Send for FREE
catalog today.

Dialight Corporation
60 Stewart Avenue
Brooklyn, N.Y. 11237

Telephone: (212) 497-7600 1 7 7

B ey 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

Lo R T
Quality Fasteners For All Designs

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.

179

Dzus Fastener Co., Inc.

425 Union Boulevard
West Islip, L. ., N. Y. 11795
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2 KVA
400 CYGLE,
SOLID STAT

BIPPY?

Around here, it's affectionately
called just that. But you can
simply refer to our newest
creation as the CML Model
CRS-2000A Frequency
Converter until you get used to
the idea of a Bippy hanging
around. It features low
distortion sine wave output
and excellent regulation. ..
less than 1% voltage regula-
tion, less than 0.5% frequency
regulation. Full power is
available into leading and
lagging power factor loads.
The Bippy is solidly built

(as all Bippys are), air cooled,
and extremely quiet (as all
Bippys are not) ... measures
19” x 26%4” x 20”. |deal for
marine and ground support
installation, portable shelters,
communications vans, radar
systems, aircraft maintenance
depots. This truly is the

Bippy you can bet on. It socks
the power to you!

CML, Inc.

a subsidiary of

Tenney Engineering, Inc.

350 Leland Avenue

Plainfield, N.J. 07062

(201) 754-5502 « TWX 710-997-9529
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JRLIRE Transients

UNI-76

UNIVERSAL
POWER SUPPLY

s 0 to 34 volts at
0.5 AMPS.

P et

Mockensock, M)

POWER suppiy
MODEL UNi.7¢

oC
# .005% regulation A‘:“"N’::' °-|:o4sv o2
e . < 47420 cps i
2 250 Microvolts ripple
# Meets MIL-E-5272 specs

(d
# 100,000 hours MTBF ieg
' — Qurtpyr

v - I 4+ ourp
it 5 year warranty i ::::i § e m.“.’f
ar

SPNENT
$76.20

POWER/MATE CORPORATION

163 Clay St. = Hackensack, N. J. 07601
(2019 343-6294 = TWX (710) 990-5023
INFORMATION RETRIEVAL NUMBER 110

Aren’t these what you’re looking for? Endless
variety and options. Million-cycle reliability!
Low, off-the-shelf prices. Compact design.
TEC's got 'em...in switches matchmated
with TEC-LITE Indicators to give your panel
a more handsome design. For information
about TEC's complete line of switch/indi-
cators e readouts e display panels e data
entry keyboards ¢« CRT display terminals, call
(612) 941-1100 or write:

Transistor
Electronics
Corporation

Box 6191 e Minneapolis, Minnesota 55424

INFORMATION RETRIEVAL NUMBER 111
ELECcTRONIC DESIGN 7, April 1, 1969

New Dale Arrester Provides
Reliable, Low-Cost Surge Protection

Dangerous transient voltages get nowhere when
you put Dale’s new Surge Protector in their path.
For a few dollars, this new design provides the best
insurance you can buy against damage from direct
lightning strikes, and from transients induced by
lightning and switching. Here are just a few of its
advantages over other low-cost protectors:

SENSITIVITY Typical breakdown voltage is 1500
volts when subjected to a voltage pulse rising at
10 kv/usec. Power-follow current is extinguished
within 2 cycle or less.

REPEATABILITY Will bypass repeated overvolt-
ages without significantchange in breakdown level.

It's weatherproof, mounts anywhere, meets all
applicable NEMA, USAS and IEEE standards. For
a few bucks, it can save you a bundle. Write for
complete information.

DALE ELECTRONICS, INC.
DALE SIOUX DIVISION pept. D

Yankton, South Dakota 57078
Producers of: Toroids, Series Resonant Traps, Variable Pitch Induc-
tors, Miniature High Frequency Inductors, Degaussing Coils, Indus-

trial and Military Coils, Subminiature Coils, Surge and Lightning
Arresters, Custom Assemblies, Motor Driven Potentiometers.

INFORMATION RETRIEVAL NUMBER 112
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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 IRN
Components picoammeter, digital 134 288 scriber, carbide-tip 132 282
beads, ferrite (ES) 138 346 | processor, video 135 290 | soldering tool kit 132 283
capacitors (AN) 142 297 | pulse generator 134 287 | temperature control
circuit protectors (NL) 144 331 | temperature control (NL) 146 335
components (AN) 142 295 (NL) 146 335 | templates (DA) 140 333
connectors, PC (NL) 146 332 | voltmeter, memory 134 286 | twister, fine wire 132 280
connectors, rf (NL) 144 330 ! wire strippers (NL) 146 336
decoder /display 127 273 Microwaves & Lasers
diode' suppressor 124 266 acoustic data (AN) 142 322
diodes, VVC (AN) 142 299 attenuator, rotary 118 259
DTL substitutes (DA) 140 331 | back diodes, planar 177 254 2
extrusions, plastic 136 293 | beads, ferrite (ES) 138 346 | New Literature
extrusions, profile (ES) 138 349 | components (AN) 142 295 ; :
ICs, hardened 124 = 265 connectors, rf (NL) 144 330 carts, instrument 144 343
lamps (NL) 144 342 detector, microwave 117 255 circuit protectors 144 331
lamps, indicator 126 ' 272 detector, vector (AN) 142 323 connectors, PC 146 332
logic ICs, fast 112 250 laser, He-Ne 114 251 connectors, rf 144 330
magnetic pickups (DA) 140 350 light measurement (AN) 142 321 dielectrics 144 325
motors (NL) 146 338 shielding kit (ES) 138 348 image processing 144 324
op amp, dual 124 268 sweeper plug-ins 118 257 instrumentation 147 340
PC chart (DA) 140 352 switch, microwave 177 - 252 lamps 144 342
reed relay, DIP 197 274 synthesizer, S-band 118 1 258 motors 146 338
SCR, plastic 124 267 transistor, vhf power 117 %253 ovens, inert gas 146 334
semiconductors (NL) {an - 341 transistors, rf power 118 256 plastics 146 337
shielding kit (ES) 138 348 ; semiconductors 144 341
shift registers 124 269 Modules & Subassemblies switches, slide 146 333
switches, slide (NL) 146 333 circuit protectors (NL) 144 33t tape, contact 144 344
terminals and splices 136 294 decoder /display 124 - 273 temperature control 146 335
thyristors 124 270 decoder /drivers, IC 131 278 translations, tech 147 339
trimmer, DIP 126 271 logic cards 131 279 wire strippers 146 336
tubing, shrinkable (ES) 138 347 logic ICs, fast 112 250
wiring mounts (ES) 138 345 | meters, digital panel 134 288
mixers, balanced 130 276
Data Processing op amp o i%g ggg A I_ t_ “ntes
data recording system 120 260 op amp, dua
data set 122 261 PC chart (DA) 140 353 pplication
file, paper-tape 122 262 power supplies (AN) 142 298 acoustic data 142 322
image processing (NL) 144 324 reed relay, DIP 127 274 capacitors 142 297
intercoupler 123 264 shift registers 124 269 detector, vector 142 323
keyboard terminal 123 263 transducers, voltage 130 2. 277 die casting 142 296
logic ICs, fast 112 250 | trimmer, DIP 126 271 | diodes, VVC 142 299
shift registers 124 269 light measurement 142 321
Packaging & Materials microwave components 142 295
ICs & Semiconductors beads, ferrite (ES) 138 346 power supplies 142 298
diode, suppressor 124 266 carts, instrument 144 343
diodes, VVC (AN) 142 299 connectors, PC (NL) 146 332
DTL substitutes (DA) 140 352 connectars, rf (NL) 144 330
IC packages 136 291 dielectrics (NL) 144 325 = &
ICs, hardened 124 265 | extrusions, plastic 136 293 | Design Aids
logic ICs, fast 1512 250 extrusions, profile (ES) 138 349
op amp, dual 124 268 fiber optics 136 292 cost analyzer 140 351
SCR, plastic 124 267 IC packages 136 291 DTL substitutes 140 352
semiconductors (NL) 144 341 PC chart (DA), 140 353 magnetic pickups 140 350
shift registers 124 269 plastics (NL) 146 337 PC chart 140 353
thyristors 124 270 shielding kit (ES) 138 348 templates 140 354
tape, contact (NL) 144 344
Instrumentation terminals & splices 136 294
acoustic data (AN) 142 322 tubing, shrinkable (ES) 138 347
carts, instrument (NL) 144 343 | wiring mounts (ES), 138 345
counter-timer, IC 135 289
detector, vector (AN) 142 323 Production Eval“ation samnles
image processing (NL) 144 324 cost analyzer (DA) 140 351 beads, ferrite 138 346
instrumentation (NL) 147 340 desoldering kit 132 284 extrusions, profile 138 349
light measurement (AN) 142 321 die casting (AN) 142 296 shielding kit 138 348
meters, digital panel 134 288 extractor, DIP 1132 281 tubing, shrinkable 138 347
power supplies (AN) 142 298 ovens, inert gas (NL) 146 334 wiring mounts 138 345
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Small
wonder:

MONSANTO

MODEL 100A

OVER i
RANGE TesY . PImOD A

GATED « RATIO
MANUAL [ oN . V":"
ory

SENSITIVITY  INPUT A

® &

COUNTER-TIMER

POWER RESET DISPLAY

Our new “4th generation”

12.5 MHz universal counter/timer
Wonderful versatility.
Wonderful small package.
Wonderful small price.

With the new Model 100A you can
measure average frequency, frequency
ratio, 'single period or time interval, or
count total events. It has a crystal-
controlled clock, Monsanto integrated
circuit construction, and built-in com-
patibility with a rapidly growing assem-
blage of accessory modules.

INFORMATION RETRIEVAL NUMBER 233

With its $575 price tag, FOB
West Caldwell, New Jersey, you can have
big-league counter/timer performance
at costs never before possible. Small
wonder we are selling and delivering
Model 100A’s just as fast as we can
build them. Accessory modules are also
comparably modestly priced.

For a demonstration of our “Small
Wonder,” the Model 100A universal
counter/timer, or for full technical de-
tails call your local Monsanto Field Engi-
neer, or contact us directly at: Monsanto
Company, Electronic Instruments, West
Caldwell, New Jersey 07006, (201)
228-3800.

Monsanto




RCA VERSAWATT Transistor Family

TYPE Veer (sus)** hee
iﬁiiiﬁi it 30120 @ Ic = 05 A, Vge = 4 V
nszoer OV 0120 @ lo= 1A Ve = 4V
2:23323: (0. 20-80 @ Ic = 1.5A, Veg = 4V
25233? SN 20-100 @ Ic = 2.0 A, Vg = 4 V
352‘1323 65V 20-100 @ lc = 2.5A, Vgg = 4 V
::gjgg s0v 20-100 @ Ic = 3 A, Vgg = 4V
SL‘?ZS?* v 20-100 @ Ic = 3.5A, Ve = 4V

+6,.=38.5°C/W max.

*9,.=25°C/W max. **Ry = 100 ohms

RCA VERSAWATT Triac Family

40668
40669

let

Vorom 1, + IIl - modes 1, = 11l + modes
200V 25 mA max. 60 mA max.
400 V 25 mA max. 60 mA max.

0, ¢ = 2.2°C/W max.

Now, the contest is over! And a winning package for

RCA transistors and thyristors has a new winning name:
VERSAWATT! You gave us thousands of names. We picked
VERSAWATT...because it most aptly describes the

quality and versatility of our molded silicone package.

VERSAWATT is RCA's plastic unit on a solid-copper base
which displays brute power dissipation capability—up to 50
watts in the transistor line; power handling capability up to
10 kW in thyristors. It is rugged. It has "‘volumetric”
efficiency. It has compactness —a space-saving ad-
vantage over larger, equivalent types —that makes
VERSAWATT an ideal package for PC board appli-

cations where hermetic types previously were employed.

VERSAWATT means versatility in mounting possibilities.
RCA offers three basic configurations (you can devise your
own option to fit your needs). These configurations are for
PC boards and direct plug-in for TO-66 sockets.

VERSAWATT is a plastic package offering different chips
for outstanding electrical performance —in transistors, from
milliamperes to several amperes. In thyristors, 120- and
240-volt line operation VERSAWATT 8-ampere triacs have
low thermal resistance —better than many hermetic types.
They offer a high 100 A peak surge current capability.

VERSAWATT has proven reliability, backed by data from
more than three years of field testing in commercial and
industrial applications. An added plus: VERSAWATT
transistor units employ Hometaxial-base consfruction, the
industry’s best answer yet for freedom from second
breakdown.

Check the charts for units packaged as VERSAWATT
transistors and thyristors. There are more to come. Right
now, see your local RCA Representative or your RCA
Distributor for more information. For technical data on
specific types, write: RCA Electronic Components,
Commercial Engineering, SectionlFG-1Harrison, N.J. 07029.

The winning entry, submitted by Mr. Donald P. Clark, of
Attleboro, Mass., has won for him a 10-day round-trip

vacation for two to Hawaii. o
n) /nl
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