














































































































































































































































































































































































































































































































































































































































































































































































































































































































NEW LITERATURE

Transformers

Specifications and application
material on a new line of miniature
transformers are included in a six-
page catalog. Transformers featur-
ed exhibit a very-low insertion loss
over a wide frequency range of 0.1
to 700 MHz. Impedance transfor-
mations include 50 Q. to 12.5, 25,
50, 100, 200 and 800 Q. Six of the
transformers are balanced types
and four are single-ended types.
Each is packaged in a high-temper-
ature epoxy container or a hermeti-
cally sealed TO-5 case. Relcom.

CIRCLE NO. 652

Power supplies

A complete line of standard pow-
er supply systems is described and
illustrated in a new catalog. Four
standard rack sizes accommodating
up to 16 single or dual-output pow-
er supplies are included. Shown are
systems supplied with standard
power controls and metering panels.
Standard power supplies and ac-
cessories allow the selection of over
350 supply models with accessories.
Lambda Elctronics Corp.

CIRCLE NO. 653

Data processing

Six different data processing
services are described in a new 20-
page brochure. They include time-
sharing, and remote batch and on-
site batch data processing services.
Also included are contract soft-
ware, systems consultation and
management services. Each of these
services is discussed in detail and is
offered by data centers located in

16 cities in the United States.
Honeywell Information Services
Div.

CIRCLE NO. 654

282

A/d converters

Six different analog-to-digital
converters are described in a four-
page brochure. Presented are per-
formance details, engineering spec-
ifications and inter connection pin
assignments. A concise theory of
analog-to-digital converter opera-
tion is also included. The con-
verters described include -10, 12
and 13-bit binary units, with or
without amplifier inputs. Data
Technology Corp.

CIRCLE NO. 655

Radar components

Radar modulator components
such as pulse forming networks,
pulse transformers, modulators,
charging reactors, and power sup-
plies are covered in a new 16-page
booklet. Physical and electrical
characteristics for nearly 30 typi-
cal and special-purpose components
are described. Effective approaches
to interfacing problems associated
with modular components are also
discussed. Capitron Div. of AMP
Inc.

CIRCLE NO. 656

Digital multipliers

A comprehensive eight-page data
sheet provides detailed information
on the new series of 5400 digital
multimeters. Features found in
these four-digit instruments in-
clude a new computing rms ac mea-
surement technique. In addition,
complete specifications, options,
modules, and accessories are in-
cluded. Dana Laboratories, Inc.,
Measurements Div.

CIRCLE NO. 657

TONTEMPO — RACKS
’counwo —consoLEs ...

ORIES

CONTEMPO — ACCESS!

Electronic housings

Completely simplified for easy
access to information is a 32-page
catalog with an extensive line of
metal housings for electronic in-
struments and systems. It is both
graphically and photographically il-
lustrated with dimensions, specifi-
cations and exploded views. In-
cluded are new modular cabinets,
cabinet wedges, pedestals and two-
toned textured vinyl-finish assem-
blies. Par-Metal Products Div. of
EON Corp.

CIRCLE NO. 658

Microwave measurements

Valuable technical information
on phase, swept-frequency and
automatic VSWR measurements is
included in a new catalog. It also
contains signal-generator back-
ground information, and voice-band
testing of telephone circuits. Tech-
nical information summaries are
provided at the beginning of each
section of the catalog making it a
useful item for technical libraries.
Wiltron Co.

CIRCLE NO. 659

Dry-reed switching

Written by a staff engineer in
a reliability laboratory, a new 60-
page handbook entitled “A Guide
to Dry-Reed Switching” details im-
portant facts about dry-reed
switching. It points out how excel-
lent solutions to specific switching
problems can be obtained. Proper
solutions can be achieved provided
relay characteristics and limita-
tions are recognized, understood,
and applied within their specified
ratings. Automatic Electric Co.
CIRCLE NO. 660
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ECL gates

Applications of ECL (emitter-
coupled-logic) basic gates in ultra-
high-speed digital systems are cov-
ered in a 12-page booklet. It in-
cludes seven basic gate modules of
the ECL-2500 integrated-circuit
series. Contained are several gate
module features, including a typical
propagation delay of 2.5 ns with
a high noise immunity of +225 mV
at 25°C. The seven modules de-
scribed contain various combina-
tions of the basic ECL gate. Elec-
trical and typical operating
characteristics, parameter measure-
ment information and mechanical
data are amply shown. Texas In-
struments.

CIRCLE NO. 661

Instrument cases

An extensive line of standard
and custom instrument cases, ther-
moformed from plastics, is describ-
ed and illustrated in a new catalog.
Designed for commercial and mili-
tary applications, they are avail-
able in 35 standard off-the-shelf
configurations. Optional features
offered to meet custom require-
ments include special hinges,
valves, bumpers, and handles. Cus-
tom interiors are detailed, such as
flexible foam, mechanical vibration
and shock systems. Part numbers,
dimensions, illustrations, outline
drawings and other specifications
are included. Skydyne Inc.

CIRCLE NO. 662

Chemicals and metals

The 1970 edition of Alfa Inor-
ganics catalog contains 424 pages
of inorganic, organometallic and
ultra-pure chemicals and related
materials for research. Five differ-
ent sections are color-coded for
quick and easy reference. This cat-
alog is a handy reference for re-
search scientists in chemistry,
electronics, physics optics and re-
lated disciplines. New items include
70 different metals and refractory
and ceramic discs. Alfa Inorganics,
Inc.

CIRCLE NO. 663
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VAGT

The world's most un-diversified
company manufactures a
standard or custom size
and type for every
requirement.

VACTEC, INC.

2423 Northline Ind. Bivd.
Maryland Heights, Mo. 63043
Phone (314) 872-8300

Write for Bulletin PCD-4 describing Cds and CdSe cells; for photocell lamp or LED
modules request Vactrol Bulletin SPV-4A for Se types; or see EBG under “Semi-
Conductors” or EEM Sec. 3700.
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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 subseription 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.

® 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
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PRECISION CARBON FILM RESISTORS

High Voltage . . . High Frequency . . . High
Megohm . . . complete specifications for 120 de-
vices and ‘“The Case for Carbon Film’' are pre-
Precision [4 sented in this new 1970 resistor catalog. Resistors
Film are offered in 15 basic styles, ranging from .25

Resistors

to 100 watts, with over 100 special variations
available. Resistances range from 10 ohms to
100 Terohms and tolerances from *=19,. Ap-
plications include those requiring high resist-
ances, voltage capability from 250 to 125,000 V,
and high frequency or pulse circuits. Send for
free catalog and engineering data.

Resistance Products Company
914 South 13th Street, Harrisburg, Pa. 17104
(717) 236-5081

174

S e R B T s e
1970 Electronic Components Drafting Aids Catalog

- Free Catalog! Free Samples! Exciting innovations
— | in pressure-sensitive electronic component draft-
i ing aids and methods are detailed in. the new
1970 edition of the combined Bishop Technical
Manual and Catalog 104A.

68 illustrated pages of over 15000 multi-pad
configurations, symbols, tapes, sequential refer-
ence designations plus hundreds of time-and-
money-saving hints in making artwork for PC
boards. Includes instructions for using the in-
dustry’s only red and blue tape system for mak-
ing two-sided boards in perfect registration.

Send now for free Catalog 104A and free samples.

Bishop Graphics, Inc.
7300 Radford Avenue
North Hollywood, California 91605 1 '7 5
(213) 982-2000 Telex: 674672

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.
Circle the reader-service number below for 15-
day examination copies.

Hayden Book Company, Inc.
116 West 14th Street 1 7 6
New York, N.Y. 10011
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Manufacturers

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

Clamp or Tie Wire Bundles
In Seconds!

Six-page catalog contains complete ordering infor-
mation for CAB-L-TITE® clamps and BUND-L-TITE®
straps, devices which provide a fast and reliable
means of securing wires and wire bundles. Units
withstand loadings greater than 50 G's, are remov-
able in seconds for re-routing wires, and are self-
locking—no tying, no knots, no hitches to come
loose. Lightweight Du Pont Zytel meets MIL-P-17091
and MIL-P-20693. Proved in aircraft and missiles.
Photos, dimensional drawings, tables, physical

properties, specifications, price list. Request cata-
4315 Sepulveda Blvd.

log A.
Culver City. California 90230 1 7 7

@ERERac o SR
HOW TO SUCCEED WHILE YOU'RE STILL YOUNG

, | The average engineer — despite a high starting
‘ salary — hardly ever reaches $20,000 a year.
Recent surveys indicate that the average engineer
earns only $15,500 at today’s salary levels. But
middle management engineers expect salaries up
to $30,000 . . . . and young middle managers
are still promotable! The Alexander Hamilton
Institute representative can tell you the exciting

. story. But first, find out how you, too, can qualify
‘ for the highest rewards in industry. Send for our
1 FREE booklet, ‘““Forging Ahead in Business.”" Act
now. No obligation.

Alexander Hamilton Institute
Department A-975
235 East 42nd Street

New York, N. Y. 10017 178
e
PEM Preassembled Captive Screw Fasteners

PEM self-clinching panel fasteners are completely
preassembled with captive screw, spring and re-
taining washer in stainless steel retainers ready
for permanent mounting in panels as thin as
0.060”. Knurled and slotted captive screws with
tapered leads can be removed if desired from their
permanently mounted retainers. Send for free
PEM bulletin describing self-clinching, pre-
assembled panel fasteners in thread sizes #4-40
through 14-20. Each thread size is available in

three screw lengths.

Dakota Engineering, Inc.

Penn Engineering & Manufacturing Corp.

Box 311
Doylestown, Pa. 18901
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Decorative
metallic
ring

Spun
aluminum
cap

Spun
aluminum
inlay

The first new styling innovation in fifteen years!

900 Series Snob Knobs come in four bright, handsome
models. Spun aluminum cap. Spun aluminum inlay. Deco-
rative metallic ring. And Black. From /2" to 1%/s” diameter.

Kurz-Kasch is known as the quality knob source by elec-
tronics manufacturers the world over. If you're not familiar
with the outstanding Kurz-Kasch line, we'll send you a
complete catalog. And if you're just anxious to see the
new Snob Knob, we'll send you a free sample.

Kurz-Kasch,Inc.

Standard Parts Division + 1415 S. Broadway
Dayton, Ohio 45401 + Phone 223-8161

INFORMATION RETRIEVAL NUMBER 781

“IT'S GOOD BUSINESS
TO HIRE THE HANDICAPPED.”

ISN'T THAT A GREAT IDEA, SNOOPY?

THE PRESIDENT'S COMMITTEE ON EMPLOYMENT
OF THE HANDICAPPED, WASHINGTON, D. C.

CEl hasit.

RF TRANSISTORS

KLYSTRONS

CEl has it.

GUNN DIODES

A

" CElhasit.

MAGNETRONS

Calvert products:

Klystrons, Magnetrons, Gas Flash Tubes,
Semiconductors, Thyratrons, RF Transistors,
Gunn Diodes, SCR’s

Write.

Calvert Electronics International, Inc.
220 E. 23rd St., New York, N.Y. 10010
ED-3

[J Please send me your catalog.
[0 Please send information on (product)

| Name Title.

: Company. Tel

| Address.

I City. State. Zip.
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Weéstern Div.: 871 E. Hamilton Ave. Campbell, Calif. 95008
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Information Retrieval Service

New Products, Evaluation Samples (ES), Design Aids (DA), Application Notes (AN), and
New Literature (NL) 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 Microwaves & Lasers connectors 276 628
capacitor, 50-F 227 365 amplifiers, diode 236 389 converters, a/d 282 655
indicator, numeric 231 375 amplifiers, parametric 236 390 converters, d/a 280 644
lamp, focused 228 367 capacitors, microwave 236 388 data processing 282 654
lamps, neon 228 253 diode, p-i-n uls52 273 enclosures 282 658
lamps, T-1 228 368 generator, sweep 235 383 gates, ECL 283 661
relay, spdt U148 351 laser, He-Cd 235 384 Lafayette catalog 280 648
relays, reed 228 366 laser, He-Ne U154 “ 257 logic, MSI 280 645
resistors, chip 228 370 oscillator, Gunn 236 387 logic-card design 278 633
resistors, chip 231 377 sweeper, solid-state U154 261 materials, research 279 640
spark gap, triggerable 232 379 switch, rf 234 382 microwave
switch, limit 230 371 transistors, S-band 236 385 measurements 282 659
switch, rotary 231 376 MOSFET notes 276 629
switches, keyboard U148 254 Modules & Subassemblies multipliers, digital 282 657
switches, push-button 233 380 amplifiers, video 245 409 potentiometers 278 636
A converters, a/d & d/a U132 364 potentiometers 281 651
Data Processing converters, d/a 247 268 power supplies 282 653
calculators U138 291 counter, decade U136 269 program, computer 276 626
cassette, loop U138 258 decoder /driver 246 414 radar components 282 656
code converter 242 402 indicator module Ul36 336 relays 278 632
couplers, data 242 404 microcircuit, 500-W 244 406 relays 279 639
data set 242 403 multiplier, modular U136 338 resistors, wirewound 278 637
display terminals 238 393 multipliers, analog Uui34 361 sampling circuit 281 649
head, recording 239 395 op amp, FET 246 417 semiconductors 276 627
logic cards U138 360 op amp, FET 247 418 semiconductors, power 276 630
memories, low-cost 238 391 op amp, FET-input 243 358 shielding, emi/rfi 278 634
mini-computer 238 394 op amp, high-voltage 244 408 sockets, IC 278 635
modem, data 240 397 op amp, wideband U134 267 sockets 280 643
modems, medium-speed 241 399 power supplies U134 263 supplies, modular 278 631
multiplexer 241 400 power supply, modular 244 407 switching, dry-reed 282 660
multiplexer 242 401 regulator, voltage 243 405 templates 276 625
plotter, graphics 240 398 regulators, voltage 246 415 terminal blocks 280 641
tape, computer 238 392 signal module 246 416 tools, hand 280 647
terminal, portable 239 396 switch, ladder U136 342 transformers 282 652
. > wire and cable 279 638
ICs & Semiconductors ackaging & Materials
amplifiers, rf U146 293 | cable, coaxial 261 445
amplifiers, video 250 460 | cable, flat 259 440
decoder 248 | 488 | cabie jacueting i
driver, MOS clock 2513 | CATNICHD, i i :
drivers, hybrid 250 461 | cermet pastes 260 442 Application Notes
ICs, TTL logic 252 421 connectors, cable 259 439 computer glossary 274 621
LEDs, red Ulda6 264 paint, COI’!duCtIVG 261 443 computer power 274 622
memories, LS| 252 420 PC-card files 261 446 converters, d/a 274 623
op amp, IC 250 459 sockets, DIP uisgs 271 SCR systems terms 274 620
op amps, differential U146 259 | terminal blocks U158 270 | qional conditioning 274 619
photodiode array Uld6 260 . 2 #
phototransistor 250 411 Tools & Engineering Aids
phototransistors 253 423 cutter, stranded-wire 264 452
rectifiers, HV 252 419 flashlight, Ion'g-llfe 264 451
regulator, voltage 248 457 _heat gun, adjustable 263 449
SCRs, 35-A 251 412 inserter, D!P 262 448 naslgn Alds
zeners. 5-W 253 422 pot, soldering 265 455
] solderer, ultrasonic U1l59 337 communications rule 270 415
3 design sheets 270 616
Instrumentatin feedback chart 270 617
bridge, digital 254 286 transmission rule 270 618
DMMs, 3-digit 254 426
generator, programmed U142 354
generator, signal Ul44 348 i
multimeter, digital U140 252 “ew L“erat“re
oscilloscope, 90-MHz U142 280 amplifiers, chip 281 622
recorder, transient 254 427 analysis, network 280 6 i
scope, four-trace U140 297 batteries, Ni-Cd 280 646 Evaluauon samnles
scope, storage 254 425 cases, instrument 283 662 breadboard system 268 612
supplies, digital 254 424 chemicals and metals 283 663 labels, miniature 268 613
timer-counters Ul42 285 components guide 276 624 seal, microminiature 268 614
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Dale puts the

Dale makes thick film R-C networks
as standard asthisdual in-line F
ackage and as small as this
2 g1 /4-inch square model. "”""
Within this broad capability we've be-
come known as power specialists.
Our ability to work with substrate, heat
sink, package density and all the other net-
work variables lets us deliver the power you
need —in the size you need. “Big’ jobs like
the one shown above (5" x 2-1/2", 20 re-
sistors, 60 watts) don’t scare us a bit.
Whether your next network is tremendous or
tiny, give us a shot at it.

PROTOTYPES ON MOST DESIGNS IN LESS
THAN THREE WEEKS...Call 402-564-3131 for
complete details or write for Catalog A.

e power i

GENERAL NETWORK SPECIFICATIONS

Temperature Coefficient: =250 PPM max.

from —-55°C to +150°C. T.C. as low as
#+50 PPM in limited resistance ranges.

Tolerance: Standard +=10%. As low as
1% when required.

Power Loading: 16 watts/in.? standard
with aluminum oxide substrate .015"-
.040” thick. Substantially higher

with heat sinking and beryllia substrates.
Terminations, Conductors and Land
Areas: Platinum gold, palladium gold,
gold and silver, depending upon
application. Crossovers can be made.
Lands for attaching active or passive
components can be provided.
Moisture Changes: Meet Method 103,
MIL-STD-202.

DALE ELECTRONICS, INC.
1372 28th Ave., Columbus, Nebr. 68601
In Canada: Dale Electronics Canada, Ltd.

A Subsidiary of The Lionel Corporation

INFORMATION RETRIEVAL NUMBER 181

Resistor Patterns: Thick film
resistive materials with resistivities
from 1 ohm/sq. to 1 megohm/sq. can
be used. Patterns can be made from
1/10 square to 10 squares.

Capacitors: Screened = .01 ufd/in.?;
Chip = up to 5 ufd *=10% to +20%
or GMV. Dissipation Factor = Less
than 1.5%. Working Voltage = 50.
Packaging: Dual-in-line packaging
can be used with plated Kovar or
other types of leads. Also conformal
coatings can be applied to modules
with wire or ribbon leads.

Screened and cured silicone
coatings can be used to protect
specific areas of the circuit.




It's time for a change in your digital displays!

Increase versatlllty, decrease costs —

with RCA’s new NUMITRON Dlgltal Display Devices

Compare these RCA product advantages ® Rugged construction data on the new RCA Integrated Circuit

® Sharper, cleaner displays @ Long life—high reliability Decoder/Drivers, especially designed for

@ Controllable high brightness ® Designed for low-cost 9-pin miniature -~ use with RCA’s Digital Display Devices.

® Up-front planar numerals for wider sockets Type Numbers of NUMITRON Digital DlsJ
viewing angle Interested? For more information on the  play Devices: :

@ Unlimited filter-color selection new RCA NUMITRON Digital Display RCA-DR-2000—Numerals 0 through 9

® Low voltage operation — designed for Devices, contact your local RCA Repre- ﬂCA-DR—z@m—-Numerals U ihfouyhs ‘with
42 V sentative or write to RCA Electronic Com- ¢ :

® Fully compatible with RCA’s new Inte- ponents, Cmnuwmialﬁnaineeﬁng. Section

grated Circuit Decoder/Drivers BN Harrison, N.J. m A o ask for

Unretouched photograph of opetg:hq
NUMITRON devices maunied en >




