





































































































































































































































































































































































































































































































































































































Solid state ac flasher FS129. Small,
inch square, half inch thick package.
Operates 120VAC incandescent, in-
ductive, resistive 1 amp loads.
Quickly installed with single screw,
two quick-connects. We make the
broadest line of solid state flashers
in the industry. SSAC PRECISION
PRODUCTS, INC., PO Box 395, Liver:
pool, NY 13088 (315) 699-2551

INFORMATION RETRIEVAL NUMBER 184

IN ELECTRONIC ALLOYS, WE SPEAK
YOUR LANGUAGE, EXACTLY. We
specialize in magnetic and con-
trolled expansion alloys. Nickel-
irons, stainless steels, beryllium,
copper, down to .0005" thick.
Rigid chemical and physical pro-
perty control. Lots 5 Ibs. - 5 tons.
Photoetching also our specialty.
Magnetics, Butler Pa. 16001.

INFORMATION RETRIEVAL NUMBER 188

Overcurrent Protector, manual reset
eliminates fuse replacement. Con-
venient panel mounting. 15 frac-
tional ratings from 0.1 to 3 amp.
Other models up to 400 amp. Trip-
free and fool-proof, UL and CSA ap-
proved. High quality, low cost-$1.12
ea. in 1000 lots. E-T-A Products Co.
of America, 6284 N. Cicero Ave., Chi-
cago, l11.60646. Tel. (312) 545-1553.

INFORMATION RETRIEVAL NUMBER 192

Advertisers wishing to reserve
Quick Ad units should note the
following mechanical require-
ments: Specs—Supply glossy
photo of product and approxi-
mately 40 words which will set
no more than 10 lines of 34
characters each. AFTER SUB-
MISSION NO COPY CHANGES
CAN BE ACCEPTED. OQuick
Ads cost only $300 per inser-
tion, less for frequency adver-

tisers.

RATES:

Ix
$300

7x
$280

13x
$255

19x
$250

26x
$245

39x
$240

52x
$235

104x
$230

NEW LITERATURE

AIVA]

Mist syasiimizer gystems

Tape system for minis

Specifications and descriptions
of a series of magnetic tape drive
systems are included in a brochure.
DIVA, Eatontown, N.J.

CIRCLE NO. 401

PC-board power relays

The Model V23027 miniature
PC-board power relay, for 8-A
continuous and 15-A switching
loads, is described and illustrated

in a two-page data sheet. Siemens,
Iselin, N.J.

CIRCLE NO. 402

Wiring devices

A 200-page catalog includes the
latest wiring products plus prod-
uct improvements. The catalog’s
new format is designed to facili-
tate product selection. All prod-
ucts are grouped by rating and by
the same configuration or basic
function. The only exceptions are
those products which do not lend
themselves to a centralized listing.
Arrow-Hart, Hartford, Conn.

CIRCLE NO. 403

Power supplies

A 14-page component power sup-
ply reference guide includes modu-
lar encapsulated ac-to-de, de-to-de
and high efficiency switching reg-
ulator designs. A glossary of defi-
nitions, testing diagrams and pro-
cedures used by manufacturers in
production testing of power sup-
ply units, wiring information and
mechanical outlines are included.
Semiconductor Circuits, Haverhill,
Mass.

CIRCLE NO. 404
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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 electronies information.

® To promote communication among
members of the electronics engineer-
ing community.

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 application form
bound in the magazine. If none is
included, write to us direct for an
application form.

If you do not qualify, you may take
out a paid subscription for $30 a year
in the U.S.A., $40 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 postcard
for this bound in the magazine. You
will have to requalify to continue
receiving ELECTRONIC DESIGN free.

The accuracy policy of ELECTRONIC
DESIGN is:

® To make diligent efforts to ensure
the accuracy of editorial matter.

m To publish prompt -corrections
whenever inaccuracies are brought to
our attentjpn. Corrections appear in
“Across the Desk.”

m To encourage our readers as re-
sponsible members of our business
community to report to us misleading
or fraudulent advertising.

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:

Editor
ELECTRONIC DESIGN
50 Essex Street
R'ochelle Park, N.J. 07662
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King of Korrelators® Conquers Fuzziness

Ubiquitous® fine focus 512-points
federal scientific X~ —l-}

Federal Scientific Corporation

UC-201C calculates fastest, is most sensitive, and
has the finest time resolution of any digital correlator.
A complete time-domain measurement lab for real-
time auto/cross correlation, signal enhancement,
probability. For underwater acoustics, fluid dynamics,
medical, noise/vibration analysis. Exact time meas-
urements with digital dial; computes integral & differ-
ential of any stored function; pre-computational delay
built-in (up to 8192 samples optional); zero time can
be at center of display; sampling increments 15, usec
to 2 sec; complete ext. (computer) control plus digital
outputs; built-in test signals check all modes; small,
portable, easy to use. Many options.

CIRCLE NO. 171

615 West 131st Street, New York, N. Y. 10027

L e e
PRECISION CORRELATOR AND SQUARE LAW DETECTOR

Princeton Applied Research Corporation announces a
new, self-contained multiplier/divider, the Model 193.
The Model 193 provides pushbutton selection of the
functions A x B, A2, \/A, or A/B. It can be used as a
precision square law detector to measure such quanti-
ties as true average power, noise power, noise figure,
noise temperature, and detectivity (D*). In addition
to square-root and ratio modes, the Model 193 also
functions as a high-quality linear modulator or volt-
age-controlled variable gain amplifier in its A x B
mode, and it can be used as a correlation detector for
any signal for which a replica is available. For more
information send for Bulletin T-337 from Princeton
Applied Research Corporation. CIRCLE NO. 172

PRINCETON APPLIED RESEARCH CORPORATION

P.O. Box 2565

Princeton, New Jersey 08540

B e R R e e R
“USING OPERATIONAL POWER SUPPLIES”
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KERPCO [

Kepco, Inc.

A new 32-page handbook is offered by Kepco, Inc.,
to engineers and designers on ways to get the most
from programmable power supplies.

The Kepco text approaches a power supply from
the point of view of its signal processing capability,
and develops equations to define gain, linearity, off-
set, speed, bandwidth.accuracy, etc.

Using Operational Power Supplies also devotes con-
siderable space to the problems of digital interface,
reviewing the hardware by which Kepco Bipolar and
Unipolar Operational Power Supplies can be controlled
by digital logic. Send for your free copy.

CIRCLE NO. 173

131-38 Sanford Avenue, Flushing, New York 11352
Phone: 212-461-7000, Ext. 742
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Manufacturers

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

FAST FOURIER TRANSFORM PROCESSOR FOR $6,000

The 306/MFFT Fast Fourier Transform Processor is
delivered with all control programs and plugs directly

into any Data General Nova computer.
complete Fourier Transform capability including For-
ward and Inverse FFT, Spectral magnitude, Hanning
Weighting, and Complex Multiplication.
16 to 16,384 real samples can be processed. An
array of 1024 real samples is transformed in only
139 ms.
Time domain signal processing functions, such as

It offers a

Arrays from

correlation and convolution, can be calculated utiliz-
ing the high speed array operations X, =, +, —, V
and X.
Call or write today for brochures on 306 /MFFT or
Elsytec’s complete line of Fourier Spectrum Analyzers
and Higher Speed Hardware Fast Fourier Transform
Processors.

ELSYTEC INC.
212 Michael Drive, Syosset, New York 11791

CIRCLE NO. 174

(516) 364-0560

SEMINARS ABOUT

INTEL MICROPROCESSORS

PHILADELPHIA

WASHINGTON

NEW YORK BOSTON

INTRODUCTORY WORKSHOP

In this two-day program you'll be introduced 1o the Intel MCS-4. MCS-8 and 8080
with hands-on in writing, and of small
programs.

(2 days, Monday & Tuesday. $325 or $300)"

May 13-14

June 3-4 July 8-9

PROGRAMMING LANGUAGES AND SOFTWARE

For experienced users. or those who've attended the workshop, this seminar pro-
vides understanding of the programmers’ tools. How 1o exploit the assemblers and
simulators. the proper use of debugging software, and programming in PLM will

bacovered. (1 day, Wednesday. $150 or $125)

May 15

June 5 July 10 Aug. 21

August 19-20 ]

To

For those 100 busy 1o attend the workshop, we offer this one-day condensed
seminar at which the features of the MCS-4, MCS-8 and 8080 are all described
This seminar offers no hands-on experience.

(1 day. Wednesday, $150 or $125)

May 15

June 5 July 10 Aug. 21

DESIGNING WITH MICROPROCESSORS

This seminar is aimed at the system designer who understands the overall features
of the MCS-4. MCS-8 and 8080, but needs to know how 1o interface to TTL and
GMOS. and how 1o make the best hardware/software trade-offs.

(2 days. Thursday &Friday, $225 or $200)

SEMINARS ABOUT
NATIONAL MICROPROCESSORS

APPLICATION OF NATIONAL'S MICROPROCESSORS

This short-course is an intensive introduetion 1o National Semiconductor's IMP-8,
IMP-16 and GPC/P. Emphasis will be on how to use these products in systems.

“The lower price always prevails if you attend another of our
seminars in this series.

how 1o interface. and how to program them. Limited hands-on experience will be
provided
(3 days, Mon -Wed, or Wed.-Fri.. $350 or $325)

May 16-17

ATy S

June 67 July 11-12 Aug. 22-23

WASHINGTON

NEW YORK PHILADELPHIA ATLANTA

May
29-30-31

June July
17-18-19 24-25-26

July 31
August 1-2

MICROCOMPUTER TECHNIQUE, INC.

11227 Handlebar Rd. Reston, Va. 22091

(703) 620-9676 CIRCLE NO. 175

DETERMINE SEMICONDUCTOR CHARACTERISTICS

wm vy
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& notes.

Important information about a semiconductor device
__ or material can be determined by measuring the ca-
pacitance and conductance characteristics as a func-
tion of voltage and frequency. Measurement of flat
band voltage, mobile ion concentration, doping pro-
files, carrier lifetime and surface state concentrations
using lock-in amplifier (i.e. phase sensitive detection)
techniques are described in a series of application
Equipment available for R&D as well as Pro-
duction/QC applications.

PRINCETON APPLIED RESEARCH CORPORATION

P.O. Box 2565
Princeton, New Jersey 08540

(609) 452-2111
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Electronic Design

Advertising Sales Staff
Tom W. Carr
Vice President &
Sales Manager

Rochelle Park, N.J. 07662
Robert W. Gascoigne
Daniel J. Rowland
(Recruitment, Quick Ads, Classified)
50 Essex Street
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recruitment
and
classified ads

(" IMMEDIATE )
DELIVERY
Minis & Peripherals
DEC - HIS - NOVA
SEL - HP - MOHAWK

'CPU, Card, Printer, Tape, Disk
NEW e MOHAWK 4320
PRINTERS

PDPI1 ZEmEmes
PDP 8 CPU $1500

$750 Minis

TELETYPE 35 & 37
DEC & HONEYWELL Modules
617/261-1100

Send for Free Report ‘‘Maintenance
of Computers’’

AMERICAN USED COMPUTER CORP.
P.0. Box 68, Kenmore Sta.

Boston, MA 02215 J
“Members Computer Dealers Association”

CIRCLE NO. 239

SAN DIEGO

Specializing in placement of engrs &
scientists. Openings in Calif. & na-
tionwide. No fee to appl. Contact
Jerry Halloran. (714) 299-7820
RAFTERY & KING INC., Agency
2384 San Diego Ave.
San Diego, Calif. 92110

The President’s Committee

on Employment of the Handicapped
Washington, D.C. 20210

ELECTRONIC DESIGN 8, April 12, 1974

Buy Bonds
where you worlk
oo IOW
that you can.

1903—a time of no credit, a 12-hour
workday, and no Payroll Savings Plan.

It’s sort of like your buy U.S. Savings Bonds.
grandfather telling you That way, even if you
he used to walk 15 miles  spend all your take-home
through the snow to get  pay, you're still building
to school. a steady savings.

But it’s true: today’s
working men and women
have more advantages
than their grandparents.

One of them is the
Payroll Savings Plan—
the easy, safe, automatic
way to build a nest egg
for the future.

When you sign up for
the Payroll Savings
Plan, an amount you

specify is automatically NWB:;%H;S' o i
of 5 years, 10 mont|

set aSide from your replaced if lost, stol

514% interest when held to maturity

he firat year). Bonds ar:
estroyed. When nee ded they
can be cashed at your bank. Interest is not subject to
state or local income taxes, and federal tax may be
deferred until redemption

paycheck and used to

) &N, The U. S. Government does not pay for this advertisement
A, @ It is presented as a public service in cooperation wi th The

i
*+ Department of the Treasury ana The Advertising Council.

Grandpa would approve.
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(product index|

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 Discrete Semiconductors transistors 174 343
capacitors 19 7 diodes 169 328
capacitors 143 66 diodes, zener 170 96 Modules & Subassemblies
capacitors 172 100 display, alphanumeric 167 323 amplifier 168 94
capacitors 183 119 drivers, complementary 169 327 amplifier, bridge 156 288
capacitors, discrete 50 25 fetrons 170 330 amplifier, power 142 65
capacitors, trimmer 7 6 LEDs, green 166 310 amplifier, power 178 109
components 165 91 phototransistor 37 18 amplifiers 171 97
displays 179 112 rectifiers, multistac 168 325 controllers 151 274
displays 181 115 SCR 168 324 converter 152 74
displays, plug-in - 39 9 semiconductors 107 43 converters, d/a 156 285
displays, pushbutton 177 108 sensor, gas 169 329 converters, v/f 154 283
indicator 183 118 transistors 109 45 detector, level 152 276
knobs 187 130 transistors, Darlington 168 326 display modules 156 287
knobs lgé lgg Ii:ter, active 154 2;(9)
LEDs ircui ilters, crystal 164
LEDs 161 (8T [ inustied Clrcuits 146 68 | filters, i-f 171 98
lights, indicator 169 95 decoder. IC 167. 321 inclinometers, force 154 281
lights, panel 163 87 | |Cs, JAN 45 22 | multiplexers, analog 151 213
motors 163 88 ICs. regulator 147 268 | multipliers 177 .. 107
potentiometer 2 9 mic'roprocessor NMOS 144 255 multipliers, voltage 150 /270
readout 43 21 | op amp, programmable 147 267 | Oop amp, FET-input 150 272
relay 53 29 | RAM 5 4 | op amps 79 33
relays - 242 RAM. NMOS 148 254 op amps 141 64
relays 31 15 RAMs. CMOS 115 48 photo controls 180 114
relays 157 77 ROMs. 147 69 protector, power line 154 282
relays 191" =137 register, shift 144 264 regulator, voltage 154 280
resistor 29 14 e VCXOs 1847 15125
resistors 2 3 ¥
resistors 59 245 | Instrumentation .| Packaging & Materials
resistors 167 93 | analyzer, memory backplanes 188 133
sensors 175 105 system 105 42 | poard, circuit 24 11
sockets, relay 183 i3, | At b, Specioun 137 250 | poard, multilayer 87 36
solenoids 160 <84 | Dricges, tesi 182 117 | poards, circuit 166 92
solenoids 179 111 | counter, frequency 46 23 | poards, wrapped-wire 163 89
switch 183 120 | DMM 41 20 | circuit breaker 35 17
switch, lighted 182 364 | DMM , 140 256 | connector 186 373
switch, rotary 184 366 | generator, function 150 72 | connectors 159 81
switches 159 83 | generator, signal 190 &7 | connectors 180 113
switches 161 85 indicator, audio 187 131 enclosure 139 63
switches, keyboard 65 31 indicator, thermocouple 143 262 enclosures 175 104
switches, low-energy 117 49 | microvoltmeter 142 258 | oquipment, rental 120 51
switches, pushbutton Il 241 | oscilloscope 49 24 heat pipe 100 40
transformer 173 101 printer 142 259 interconnects 6 5
scales 188 155 | marker 190 136
Data Processing ?cotpes 12 ;34 mounts, PC 151 73
calculator, tester, Hemon 0 52 | packaging 179 110
programmable 153 75 es e:j, ctj(aQSIstor 89 packaging 185 $127
controller, limit 160 290 VO?VrI] d."?t? 113 2; points, temp. sensitive 186 374
counter, printing 164 303 . t'g' 2 115 o | rods, phenolic 187 - 132
data logger 1865 420 | Vonmsist 9 silicones 23 121
drive, disc 158 253 sockets 33 16
key-to-disc system 164 302 Microwaves & Lasers tool kits 175 103
memory, floppy-disc 164 301 capacitors, microwave 174 344
modem, data 162 298 diodes, transferred- Power Sources
monitor, TV 161 292 electron 173 339 converters, dc/dc 180 358
programmers 176 106 isolator 174 341 inverter, dc 176 350
readers, card 149 Till klystron, uhf 172 338 regulator, ac 178 354
recorder, event 162 295 magnetrons 55 204 supplies, dc-to-dc 178 355
terminal, data 162 296 oscillators, phase- supplies, power 85 34
terminal, storage 164 300 locked 173 340 supplies, switching 178 356
tester, capacitor 165 306 splitter/combiners 189 135 supply, laboratory 180 359
winder, capacitor 182 362 TWT 172 337 supply, power 138 62
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AMD CHAMDS

THE RELAYS WITH MAXIMUM POWER SWITCHING CAPABILITIES

When it comes to switching real power we call our team
the Amp Champs. Contacts are rated from 15 — 100 amps
at 28VDC or 115/220VAC with a wide variety of contact
combinations and packaging techniques. Each relay is de-
signed to function with absolute reliability for long life at
lowest cost. Versions offered include the space saver, UL
listed, auxiliary contact, magnetic blowout for DC switch-
ing, enclosed plug-in or stud mounting, hermetically sealed,
and mercury displacement power relays. Over 230 different
types of power relays are in stock for immediate delivery
thru our chain of nationwide distributors and Magnecraft’s
main plant. If you dont find what you need here, we will
make if for you!

1) 15 amp Class 94 2) 35 amp Mercury Displacement Class BSX
3) UL 25 amp Class 99 4) 20 amp Class 99DB with blowout magnet
5) 20 amp Class 89CQ 6) 25 amp Class 97 7) 20 amp Class 93
8) 15 or 30 amp Class 96 9) 15 amp Class 88R 10) 50 amp Class
88KD 11) 50 amp Class 99SD

Free!?

STOCK CATALOG

To help specify all your relay needs, ask for Magnecraft’s
new 1974 Stock Catalog with the most diversified line of
over 1060 relays. A Power Relay Catalog with specific data
drawings, and photos on all the various relays will accom-
pany the Stock Catalog.

Find Magnecraft Relays in EEM sec. 4500.

Magnecraft ELECTRIC COMPANY

5575 NORTH LYNCH AVENUE « CHICAGO. ILLINOIS 60630 » 312 « 282-5500 TWX.910 221 5221

INFORMATION RETRIEVAL NUMBER 242




f

The octophonic amplifier. If you want to
create one tomorrow, were ready with
your power transistors today.

No matter what product you
want to design — from stereo amps
to ignition systems to electronic
ranges — there’s one thing you want
to remember. Nobody's design is
any better than the devices that go
info it.

And at RCA, we've got the
devices that make the difference.
Ready now to help your product
perform the way you designed
it. In numbers all the way from

one to one million and beyond.

We're a commodity supplier of
power transistors; a recognized
leader in CMOS building blocks;
developers of liquid crystal displays;
a leading producer of linear IC’s;
technology innovators of RF power
components; and a major supplier
of thyristors.

In addition to comprehensive
technical product data, RCA also
gives you professional and experi-

enced field erigineering and appli-
cations support. As well as a com-
mitment to excellence in everything
from research to manufacturing.

So whatever you're into, and
whatever you need, check with us
first. Chances are one or rnore of our
products anticipate your needs. A
good place to siart is to check our
handy product line guide. Write:
RCA Solid State, Section 57D12
Box 3200, Somerville, N.J. 08876.

REGAECE

International: RCA, Sunbury-on-Thames, U.K,, or Fuji Building, 7-4 Kasumigaseki, 3-Chome, Chiyoda-Ku, Tokyo, Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada.
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