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Mission: Protection

Skydyne ¢
AB.S.Cases N

There's a time on every project when delicate
equipment must be packaged and protected for
shipping and transportation. Skydyne A.B.S. thermo-
formed cases provide the means. Over 35 standard
sizes are included in the line . .. from about 8”x6"x4”
to 67”x26”x5”. Custom interiors of polyurethane or
polyethylene provide maximum protection against
vibration and shock. For special applications,
custom molded A.B.S. cases are available with
the lowest possible tooling costs and lead time.
Write for our complete set of A.B.S., F|berglass

and Sandwich panel case catalogs. e

SKydyneJnc.

RIVER ROAD, PORT JERVIS, N. Y. 12771

Telephone (314) 856-5241

‘ Specify KEYSTONE
B BATTERY HOLDERS
=

APT-1; 1 cu. in.,
3.15 0z. (actual size)

I M IO e q ’ ALUMINUM
A complete standard line of battery
[ holders for use with all type batteries.
‘ Available for immediate shipment from
stock, single or multiple holders.
‘ e LOW COST
e STURDILY CONSTRUCTED
o LIGHTWEIGHT
Free engineering service for your spe-
cial custom built holders.

A holder for every application. Also a

Less weight

in moving coil mechanism

Highly stable, linear and accurate
mechanism for indicating, control or
recording systems. 18-0-18° linearity
is 1%. Coil design with over 75%

of winding “working” in high energy,
uniform field air gap assures greater complets line of Standardized Compo-

accuracy. Coil system weighs 0.85 ‘ nents or Modification of our Standard
gm, develops 26.4 mmg of torque; Line.

31:1 T/W. Mechanism offers negli- o TERMINAL BOARDS o TERMINALS
gible vibration pivots and jewels — « PLUG-IN HOUSING « STAKING TOOLS

t d ing — wid
sl it LT s « PRE-PUNCHED BOARDS « BUSHINGS
NEW FREE CATALOG ON REQUEST

AMMON

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

INFORMATION RETRIEVAL NUMBER 156

49 Bleecker St., New York, N.Y. 10012
INFORMATION RETRIEVAL NUMBER 157
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KEYSTONE ELECTRONICS cuv

NEW LITERATURE

Brushless dc motors
A four-page brochure describes
a line of brushless dc¢ motors. The
motors are of a new and unique
design that utilize Hall-effect de-
vices and offer many advantages
over conventional de¢ motors. The
brochure explains theory and op-
eration and describes a family of
four motors that cover a range of
torques from 0.5 to 7 in.-oz. Brush-
less Motors Electronics, Inc.
CIRCLE NO. 424

Shaft encoder bulletin

An eight-page bulletin describes
27 shaft encoder types as well as
16 solid-state modular accessories.
Described and illustrated are cir-
cuit modules which operate as a
system with the encoders to per-
form such tasks as digital display,
data logging, set-point control, ON-
OFF motor control, and computer
interfacing. Theta Instrument
Corp.

CIRCLE NO. 425

Fastener data

Technical Report No. 94 con-
cerns the tightening and loosening
of small screws used to fasten thin,
flexible sheet metal. Described are
the various groups of locking and
non-locking washers that prevent
loosening. General characteristics
of selected lock washers are ex-
amined and appropriate schematic
representations of basic types are
given. Shakeproof.

CIRCLE NO. 426

Antennas and rf lines
Containing a comprehensive list-
ing of antenna and rf transmission
line products, a 200-page catalog
has complete specifications, engi-
neering data and installation proce-
dures in military and industrial an-
tennas. They include aluminum
elliptical waveguide, rigid and
semi-rigid copper and aluminum
coaxial transmission line, and com-
munication antennas. Also featured
is a new line of ocean telemetering
buoy systems. Prodelin, Inc.
CIRCLE NO. 427
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Snowflakes
Lok Ali\ke b

... 50 Do Resistors!
But One Is 6 Ways Better!

Like snowflakes, precision wire-
wound and metal film resistors only
look alike.

Kelvin precision wire-wound resis-
tors offer:

1. Lower Noise (db's quieter — no
current noise).

2. Better Long Term Stability (.003%
/year).

3. Lower Temperature Coefficients
(to =1 ppm) at much less cost.

Metal films are good but, Kelvin
precision wire-wounds are 6 ways
better. Want the other 3 ways? Please

call us!
5919 Noble Ave., Yan Nuys, Calif.

l( Phone: (213) 782-6662

INFORMATION RETRIEVAL NUMBER 158

KELVIN

FOR

Tie into greater production,
bigger profits . . . with
GC Government-Accepted
Cable Ties.
Choose from nylon or
plastic in sizes from 414"
to 12”, all color coded
with GC patented “‘Snap-In"
button terminals. All
available in stock for
immediate shipment.
Remember too, on special
cable problems, check with
GC ... we're tooled to
save you time and money.
Write today on your
Company letterhead for the
big FREE GC Electronig
Components Csastallog -

FR- AL
FREE" your pass book
to greater
production
and profits.

C Electronics

400 South Wyman Street
Rockford, IIl. 61101
A Division of
GC- Hydrometals, Inc.

Shipping warehouses in:
Hicksville, L.1., N.Y.

SO

ELECTRONICS
INFORMATION RETRIEVAL NUMBER 159
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Los Angeles, California

Thermistor thermometers

New technical literature that
describes a line of linear thermis-
tor thermometers is now ready.
These thermometers employ a
unique thermistor development
that provides a linear voltage out-
put with temperature. Details and
specifications are available as are
reprints of publications that de-
scribe the new development. Yellow
Springs Instrument Co., Inc.

CIRCLE NO. 428

TTL logic cards
A 64-page brochure describing
a new line of TTL logic cards is
now available. The -catalog con-
tains complete technical informa-
tion on thirty-four TTL logic
cards and includes schematics,
manufacturer’s IC specifications
and specifications of associated
hardware and power supplies. A
price list is included. A brief de-
scription of a compatible DTL
logic-card series is provided. Wyle
Laboratories.
CIRCLE NO. 429

Microwave components

A 20-page microwave component
catalog includes solid-state switch-
es, miniature coaxial hybrids, cou-
plers and mixers. The catalog lists
over 350 standard microwave com-
ponents with emphasis on minia-
ture, solid-state devices designed
to meet requirements for broad
bandwidth performance. Kevlin
Mfg. Co.

CIRCLE NO. 430

Instrumentation

Covering a broad range of in-
strumentation products, an 11-
page catalog gives specifications
in short-form for system and spec-
trum analyzers, metrology instru-
ments, and noise and field inten-
sity meters. Analyzer/surveillance
receivers, ac/de voltmeters and
ammeters, synchro-resolver test
instruments, and d/a converters
are also described. The Singer Co.,
Metrics Div.

CIRCLE NO. 431

Still Pay

“PREVAILING PRICES”
for STEPPING MOTORS
... YOU SHOULD BE
CRYING BY NOW !'!!

YOU CAN GET OUR
INSTANT RESPONSE

PiD/SYN

STEPPING MOTORS
FOR A LOT LESS!!!

Look at these quality features:

* Class H insulation

* Precision 5 shielded bearings

» Corrosion resistant construction

* Sizes 5-20

» Step angles 15°-90°

Isn’t this a good reason to contact
us —immediately?

Computer
Devices

11925 Burke Street, Santa Fe Springs,
Calif. 90670 - (213) 698-2595 - 723-6593

“The only real home stepping motors ever had”

INFORMATION RETRIEVAL NUMBER 160
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Electronic Design

ELECTRONIC DESIGN’S function is:

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

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

m To provide a central source of timely
electronics information.

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

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

If you do not qualify, you may take
out a paid subscription for $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.

® 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,

Design Data from

oo s e R e
MANUAL ON TRIGONOMETRIC MODULES

A new design manual, illustrating more than’

45 applications for trigonometric modules, is
available free for engineers.
The “building block’ modules, around which

the manual is based, allow designers to develop
all solid state computing systems. The devices
replace synchro or resolver servos or provide
interfacing with them.

The manual contains nearly two dozen applica-
tions, complete with drawings and diagrams, for
analog systems and subsystems and digital ap-
plications.

ons in Solid State

Modules:

Transmagnetics, Inc.

Transmagnetics, Inc.
134-25 Northern Blvd.
Flushing, New York 11354 1 74
L e R B R e S R G e
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.

2 :Zg'f-.r, 2 /

Nylomatic Corporation

Dept. P 7 5
Nolan Ave., Morrisville, Pa. 19067

P B e
FUNDAMENTALS OF INTEGRATED CIRCUITS

W) moremss A practical guide to integrated circuits, their
FUNDAMENTALS OF theory, manufacture, and applications. This new
v — 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.

Hayden Book Company, Inc.
116 West 14th Street
New York, N.Y. 10011 1 '76
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Manufacturers

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

Bishop Cataiog 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
your free copy and samples.

Bishop Industries Corp.
7300 Radford Ave.
North Hollywood, California 91605
Phone: (213) 982-2000

177

NON-FADING LAMP COLOR BOOTS.

Silikromes® are silicon rubber colored filters that
instantly change the color of clear miniature
lamps. Capable of operating in extremely difficult
environmental conditions, Silikromes serve, for
example, at 500°F for 1000 hours or more with
out color fade or degradation of the elastromer
properties. Interchangeable and reusable, the
filters come in any color, meets MIL-S-22885 and
other applicable Mil-Specs, and are ideally suited
for switch indicators, lighting panels, instrument
lighting, automotive radios and dash panels and
many other military and commercial applications.
Write today for free Silikrome samples, and de-
tailed information.

APM Hexseal Corporation
44 Honeck Street, Englewood
New Jersey 07631 (201) 569-5700

SILIRROME
COLORED
FILTERS

10D KROUHITIS TYASKATLINIV

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.

Ty

Curtis Development & Mig. Co.
3236 North 33rd Street
Milwaukee, Wisconsin 53216

See us at IEEE Show-Booth 4E12

179
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You probably aren't
our kind of engineer.

No offense intended. We just know
what we want.

We're computer memory specialists.
If you know our products, you know
we're good.

Not surprisingly, we're growing fast.

So we need engineers. Good minds.
Good technical backgrounds. But that’s
not all.

Y ou see, back when we were small we
learned an important lesson. Each of
our engineers had to get involved in
everything: research, design, costing,
marketing, production — you name it.
Being involved, they became committed.
And worked better for it.

That’s how we got our reputation
for doing what we do better than any-
one else. We intend to keep it.

That’s why we take such a close look
at all applicants for our engineering
positions. We'll talk to you about inter-
ests and aspirations and experience. And,
at some point along the line, we’ll draw
this diagram:

BUSINESS

xxxx

It's the essence of what we mean by
our kind of engineer. An interest in and
understanding of all aspects of our com-

pany’s activities. You could call it bal-
ance. Whatever it is, it works for us.

S

What can we offer you?

First, a good salary. (We want the
best and we're willing to pay for it.)
Second, the opportunity to advance
rapidly along either engineering or
administrative lines. (Lots of outfits will
tell you this, then stick you in an isola-
tion ward. We mean what we say.)
Third, the opportunity to grow with the
best engineering staff in the industry.
Fourth, the satisfaction and pride of see-
ing the products you work on produced

and sold.
e M R

We make memory systems and stacks
and planes and printed circuits. We're
looking to the future with research in
plated wire and films. And we're in the
process of introducing a brand new
product: MAC 16, a compact, inexpen-
sive Multi-Application Computer. Our

- division is going to keep right on grow-

ing. And we'll need even more of our
kind of engineers.

If we sound like your kind of com-
pany and if you have an M.E. or E.E.
degree and computer-related experience,
let’s get together.

Write me a letter: Mr. E. E. Gage,
6201 E. Randolph Street, Los Angeles,
California 90022. Or, call me collect at
(213) 722-6810.

Naturally, we're an equal opportﬁ-
nity employer.

LOCKHEED ELECTRONICS COMPANY

Data Products Division *

Lockheed Aircraft Corporation

ON CAREER INQUIRY FORM, p 121, CIRCLE INFORMATION RETRIEVAL NUMBER 909
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Information Retrieva! 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 terminal, stripline 180 297 epoxies 214 411
filters, monolithic 166 282 wattmeter, uhf 178 295 fasteners 218 426
lamp, neon 166 283 filters, submicron 214 410
lamps, line 162 276 Modules & Subassemblies hardware, shaft 210 398
lamps, microminiature 162 277 air circuits (AN) 206 382 heafc sinks 215 413
relay, latching 168 285 amplifier, FET 188 329 indicators 210 401
sensor, temperature 165 281 amplifiers (AN) 209 387 instrumentation 219 431
switch, reed 164 279 counter/display 186 327 logic cards, TTL 219 429
switch, rotary 168 284 driver, lamp 188 330 motors 216 417
switches, toggle 165 280 op amp, 125-KHz 184 325 motors ] 218 424
thermistor rule (DA) 204 358 op amp, differential 188 331 pots, linear-motion 217 422
transformer, DIP 164 278 | overload module 186 326 power supplies 216 418

supplies, HV 186 328 probes, current : 217 420
Data Processing supply, op amp 184 324 resins, thermoplastic 214 409
cable, computer 150 264 | vector-function module 188 332 | resistors 210 395
computer, digital 136 253 rods, threaded 210 397
computer, monitor 144 259 | Packaging & Materials sealants 212 405
converter, 16-bit 138 255 | adhesive, contact 192 340 | semiconductors 210 396
data input system 136 251 | cabinets, custom 190 334 | Switches 210 399
data reduction system 146 262 cable, DIP 192 336 tape, Al,O, 215 415
digitizer, graphic 138 256 | cable sheath 190 333 | thermometers 219 A28
digitizer, graphic 150 263 | coating, high-temp 192 337 | thinfilm production 210 402
display, digital (AN) 206 386 | coatings (AN) 209 388 | Wire and cable 217 423
generator, data 136 254 coax calculator (DA) 204 359
intercouplers 140 258 | connector, modulator 194 341
logic kit 144 260 connectors 190 335
memgry, 1302-%“ L ﬁg ggg die-cut symbols (ES) 202 32(1)
recorders, wideban epoxy, conductive 194 3 ¥ g
transport, tape 146/ 1261 | “opay 'goid 104 342 | Application Notes
wire, plated 136 250 film, conductive (ES) 202 352

heat sinks (ES) 202 353 amplifiers 209 387
ICs & Semiconductors PC board, metal 192 339 coatings 209 388
ICs, COS/MOS 160 275 PC-board kit 192 338 diodes, p-i-n 206 384
ICs; TTL 160 273 spacers (ES) 202 356 display, digital 206 386
isolators, optical 152 265 emi measurements 209 392
rectifiers, 3-A 160 270 Production IR analysis 206 381
rectifiers, Si 156 267 cleaner, ultrasonic 196 343 magnets 206 383
semiconductors, LID 160 271 lead bender 198 350 oceanography 209 389
switch pnp 160 272 PC-board holder 196 345 RC soldering 209 390
transistors, multiple 158 268 soldering iron 196 346 pneumatic circuits 206 382
transistors, power 156 266 soldering machines 198 347 switches, pressure 206 385
transistors, power 158 269 stripper, insulation 198 349 switching, static 209 391
transistors, power 160 274 | welding machines 198 348

wire inserter 196 344
Instrumentation
counter/timer . 174 290
emi measurements (AN) 209 392 = =
generator, sweep 172 288 IIBSIQII Alds
IR analysis (AN) 206 gg; "ew I_"el‘a“"‘e §is
meter, digital panel 172 Blanchard chart 204
oceanography (AN), 209 389 calculators 204 357
test clamp 176 293 amplifier, audio 210 394 coax calculator 204 359
tester, circuit 174 291 antennas 2187 " 427 thermistor calculator 204 358
tester, DIP 170 286 blowers 215 412
tester, IC 176 292 | caple, coaxial 213 407
transducer, pressure 170 287 capacitors o1o < H4D3
i % capacitors 216 419

icrowaves Lasers CCTV applications 215 414 =

amplifier, S-band 182 323 chopper, solid-state 213 406 Evalua“on samnles
amplifiers, rf 182 321 choppers, solid-state 210 393
amplifiers, uhf 180 298 components, control 212 404 connector 202 354
attenuators 182 322 components, microwave 219 430 die-cut symbols 202 351
Blanchard chart (DA) 204 360 counters 216 416 film, conductive 202 352
diodes, p-i-n (AN) 206 384 data systems 217 421 heat sinks 202 353
filters, S-band 178 294 encapsulating epoxies 213 408 labels 202 355
switch, coaxial 178 296 encoders, shaft 218 425 spacers, insulating 202 356
224 ELECTRONIC DESIGN 4, February 15, 1969



TYPE RS Axial-lead, silicone-coated wirewound.
Meets MIL-R-26D. Proven failure rate of .006%/1,000
hours backed by 32,000,000 unit test hours (full rated
power, 60% confidence, 25° C, failure rate A R 1%).

TYPE RH Exceeds MIL-R-18546. Patented chassis-
mount design provides: (1) Bonus power 25% to 108%
above mil rating; (2) Exceptional stability when derated
to mil levels.

TYPE PH Versatile through-chassis mounting with
terminals on one or both sides. Meets electrical and en-
vironmental specs. of MIL-R-18546.

How Bendix
uses Dale’s
full range of
A precision

/
Dale /
Resistors
in

Guidance \o
System

When you need precision wirewounds, call Dale. No other source offers as many models, as
much design freedom or a stronger foundation for reliability.

For action, phone 402 —564-3131 or Circle 181 for Catalog A.

optimum value in precision

power wirewounas

DALE ELECTRONICS, INC. 1328 28th Avenue, Columbus, Nebraska 68601

In Canada: Dale Electronics Canada, Ltd.




Dual Darlington
diff amp array

RCA-CA3050 and CA3051 now offer the cir-

cuitdesigner another significantopportunity

to work with the inherent device match of

monolithic construction PLUS the flexibility

of RCA building-block arrays. On asingle

chip,inadual-in-line package, eachtype offers:

« independently accessible inputs and
outputs

» diode temperature compensation of
constant-current-transistor bias

» high input impedance—460 Ko typ

« low input offset current—70 nA max

- low offset voltage—5 mV max

« low input bias current—500 nA max

Get the feel of real design freedom with

CA3050 or CA3051 for matched dual

amplifiers, dual sense amplifiers, dual

Schmitt triggers, doubly balanced detec-

tors and modulators, and a multitude of

applications that call for matched device

performance from DC to 20 MHz.

For more information, contact your local

RCA Representative or your RCA Distribu-

tor. For technical data, write RCA Electronic

Components, Commercial Engineering,

SectionICG-2-2,Harrison, New Jersey 07029.

Ask About These Linear Transistor Arrays from RCA

CA3018 Darlington pair, plus

2 independent transistors $ .98 (1,000 units)
CA3018A Tight-spec version of CA3018 $1.35 (1,000 units)
CA3026 High gain dual diff ampl

array for DC to 120 MHz $1.25 (1,000 units)
CA3036 Dual Darlington array $ .89 (1,000 units)
CA3045 Darlington pair plus 3 tran-

sistors in dual-in-line

ceramic package $1.50 (1,000 units)
CA3046 Dual-in-line plastic package

version of CA3045 $ .98 (1,000 units)

RCA-CA3050 in 14-lead dual-in-line ceramic pkg $2.25 (1000 units)
RCA-CA3051 in 14-lead dual-in-line plastic pkg $1.65 (1000 units)

Integrated
Circuits
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