




















































































































































































































































































































































































































































































































Platinum alloys 
"High Tensile Strength P latinum 

Alloys" outlines t he advantages of 
these alloys and their composition . 
It covers the unusual characteris­
tics which make them desirable for 
wirewound pots, galvanometer sus­
pension strips, bridge wires, spring 
contacts and strain gauges. Also in­
cluded are tables showing methods 
for calculating torque and resist­
ance per foot. Sigmund Cohn Corp. 

CIRCLE NO. 334 

Solid-state electrometer 
A solid-state electrometer is de­

scribed with a range of current 
measurement of 10-12 to 10-s A, for 
use in a portable radiation survey 
meter. The device offers high lin­
earity, fast response and low power 
consumption. 

Available for $1 from Clearing­
house, U.S. Dept. of Commerce, 
Springfield, Va. 

Brazing alloys 
A line of phosphor-copper and si l­

ver alloy brazing fluxes and solders 
is detailed in t his 4-page bulletin. 
Charts of composition analysis and 
specification compliances of silver 
solders and silver brazing fluxes are 
included. Unibraze Corp. 

CIRCLE NO. 335 

Electromagnetic compatibility 
"Electronic Equipment Enclo­

sures," fourth in a series developed 
by the EIA Electromagnetic Com­
patibility Committee, contains ma­
terial to aid the equipment designer 
in designing or specifying equip­
ment enclosures to meet radiation 
and susceptibility requirements. 
Both analytic and measurement ap­
proaches are covered. Information 
is presented in graphic form to per­
mit quick design decisions. The bul­
letin contains sections dealing with 
definitions, shielding theory, shield­
ing materials, RFI leakage, aper­
ture radiation and gaskets. 

Available for $2.50 from EIA 
Engineering Dept., 2001 Eye St., 
N.W ., Washington, D. C. 

Magnetic core memories 
This 6-page brochure describes a 

line of memory systems for mi li­
tary, aerospace and commercial ap­
plications. Photos and specs are 
presented for regular and miniature 
serial, sequential and random access 
units, and a bit serial core memory 
system. Di/ An Controls, Inc. 

CIRCLE NO. 336 

General purpose relays 
Twenty-three series of relays 

covering a wide range of duty re­
quirements are described with pho­
tos, dimensional drawings and oper­
ational data in an 18-page catalog. 
Data on coils and contacts, mount­
ing dimensions and available enclo­
sures are included. Guardian Elec­
tric. 

CIRCLE NO. 337 

Impact and vibration 
A description of elastomeric en­

ergy-absorption devices and how 
they isolate vibration, noise and im­
pact are presented in this 12-page 
catalog. Also treated are causes, 
characteristics and effects of free 
vibration, forced vibration and res­
onance, with data on the compa­
ny's energy-absorbing devices . Ohio 
Rubber Co. 

CIRCLE NO. 338 

Computer techniques 
"New Techniques in Computer 

Development" is a 16-page brochure 
describing the design, development 
and production of the new SDS line. 
The use of critical-path planning, 
computer-aided design, standard­
ization programs, automated test­
ing, and semiautomatic quali ty­
control procedures are described 
fully. Scientific Data Systems. 

CIRCLE NO. 339 

Illuminated switches 
A well-illustrated 19-page catalog 

presents a broad line of illuminated 
push-button switches with accesso­
ries. It describes the series lOE 
with ordering data for accessories 
and required front-panel lens en­
gravings. Master Specialties Co. 

CIRCLE NO. 340 

Win a free trip to Paris. See p. 232. 

ON READER-SERVICE CARD CIRCLE 813 

Gold Ribbon rolled from 

round wire is absolutely 

burr-free .... Ava ilable in 

a variety of alloys such as: 

• 0.6% Antimony Gold 

• l % Gallium Gold 

• 2% Si licon Gold 

• and Pure Gold .. . 

Precisely rolled to meet 

your dimensions. 

Send your specs fo r quote. 

Sigmund Cohn Corp. 
121 So. Columbus Avenue 

Mount Ve rnon, N.Y. l 0553 
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Audio Amplifier? 
AC Power Supply? 

the Compact 
NA Series 
gives you 

both! 

The NA Series of AC Power 
Supplies are exceptionally 
flexible sources of audio 
power. Each power supply con­
sists of a Regulated Audio 
Power Amplifier with inter­
changeable fixed or variable 
Plug-In Oscillators for a wide 
range of precision AC power 

applications. The Amplifier 
has a full power range of 
45-6,000 cycles. With the in­
corporation of a CML Plug-In 
Oscillator precise fixed or ad­
justable output frequencies 
are available anywhere within 
this range. For complete in­
formation, write today. 

A subsidia~ ~~ bine~r~.~:. ~ML 
350 Leland Avenue • Plainfield, New Jersey 111 

<201 > 154.5502 • rwx, 201- 756-2064 

ON READER-SERVICE CARD CIRCLE 814 

New CAMBION®integrated 
circuit assemblies ... 

Typical Logic Assembly (4 Y, " x 4 Y, ") Shown Front and Back 

150 ways to better logic design 

6 0 

Start projects at the systems level. New low cost, highly flexible 
and universal, CAMBION IC logic assemblies comprise a broad 
selection of logic functions such as decoders, counters, shift 
registers, etc. CAMBION DTL (diode transistor logic) integrated 
circuit logic assemblies are characterized by high speed opera­
tion, positive logic levels , low power input, large noise threshold 
and 70 pin output/input configuration. Send for our latest 
Fact-pak on CAMBION digital logic assemblies. It's FREE. 
Cambridge Thermionic Corporation , 501. - Concord Avenue , 
Cambridge, Massachusetts 02138. Phone: (617) 876-2800. In Los 
Angeles, at 8703 La Tijera Boulevard 90045. Phone: (213)776-0472. 

ON READER-SERVICE CARD CIRCLE 815 

NEW LITERATURE 

Silicon assemblies 
An indexed 80-page catalog lists 

a complete line of silicon assem­
blies, with ratings and spe­
cifications. The catalog describes a 
line of molded circuit assemblies 
from low-current, low-voltage 
bridges through cartridges and 
tube replacements to high-voltage 
encapsulated stack rectifier assem­
blies. International Rectifier. 

CIRCLE NO. 341 

Clutches and brakes 
Design features and operating 

characteristics of magnetic dry par­
ticle clutches and brakes are given 
in this 16-page catalog. Complete 
electrical and mechanical data are 
given for servo sizes 5 through 23, 
and a simple nomograph is provided 
for determining heat-rise in any 
unit. Vibrac Corp. 

CIRCLE NO. 342 

Terminal junctions 
This 4-page brochure describes 

terminal junctions, a class of inter­
connection and busing devices in 
which terminals tool-crimped on 
leads are inserted in junction mod­
ules. The brochure describes the 
method and presents various junc­
tion configurations. Deutsch. 

CIRCLE NO. 343 

Lamp indicators 
Data sheets are available on two 

additional models of the Replaceable 
Lamp Button-Lite (REL) Series, 
containing full specifications and 
ordering information. Transistor 
Electronics Corp. 

CIRCLE NO. 344 

Precision potentiometers 
An 8-page catalog gives the no­

menclature, dimensions, specs, pho­
tos and price listings of over 25 
bush-mount, servo-mount, digital 
and clock-face precision pots. Also 
treated are power supplies, voltage 
sensors, relays, time delays, micro­
components and turns-counting 
dia)s. Bourns, Inc. 

CIRCLE NO. 345 

Enter the "Top Ten" contest on 
p. 232. 
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Crystal filters 
A 16-page catalog, describing a 

line of quartz crystals, crystal 
filters and oscillators, contains illus­
trations, schematics and a frequen­
cy vs bandwidth guide for deter­
mining the practicability of crystal 
filters. Midland-Wright Corp. 

CIRCLE NO. 346 

Reprints Available 
The following reprints are avail­

able free and in limited quantities. 
To obtain single copies, circle the 
number of the article you want on 
the Reader-Service Card. 

New FETs replace tubes (No. 
347) 

Measure transistor y-parameters 
(No. 348) 

Need a pedestal-free gate? (No. 
349) 

Accuracy Policy 
It is the policy of ELECTRONIC 
DESIGN: 

To make reasonable efforts to in­
sure accuracy of editorial matter. 
To publish promptly corrections 
brought to our attention. 

To reserve the right to refuse 
any advertisement deemed mis­
leading or fraudulent. 

All editorial correspondence should 
be sent to: 

Howard Bierman, Editor 
ELECTRONIC DESIGN 
850 Third A venue 

New York, N. Y. 10022 

Subscription Policy 
ELECTRONIC DESIGN is circulated 

free of charge to qualified design 
engineers in the U.S., Western 
European Continent and Britain. 
To establish your qualifications, 
send ELECTRONIC DESIGN the fol­
lowing information on your com­
pany's letterhead: Your name, en­
gineering title, description of your 
design duties and a list of your 
company's major products. The let­
ter must be signed by you per­
sonally. 

Subscription rates for nonquali­
fied subscribers-$25 a year in the 
U.S., $35 in all other countries. 
Single copy, $1.50. 

Change of Address 
A subscriber's change of address 

requires a restatement of his quali­
fications. To expedite the change, 
and to avoid missing any issues, 
send along a label from a back opy. 

Microfilm Copies 
Microfilm copies of all 1961, 1962, 

1963, 1964 and 1965 issues of 
ELECTRONIC DESIGN are available 
through University Microfilms, Inc., 
313 N. First Street, Ann Arbor, 
Mich. 
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SUBMINIATURE :0 

SPDT 

DPDT 

3PDT 

4PDT 

Designed to meet the highest standards 
of reliability, C&K's quality subminiature 
toggle switches combine maximum 
performance with small size! They feature 
rugged construction, simple mounting, 
excellent appearance, and long, · 
trouble-free operation! 

A competitively.priced, made·ln·Amerlca product. Write for literature today! 

QK quality electro-mechanical products & 103 Morse Street, Watertown, Massachusetts 02172 
Telephone , 617 926-0800 

.COMPONENTS, INC. 

C&K 1110 m1nuf1cture1 a quality line of magnetic code convertera, tlmera and loglo elementli. 

ON READER-SERVICE CARD CIRCLE 816 

ON READER-SERVICE CARD CIRCLE 817 
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WHICH PUBLICATIONS ARE READ BY ELECTRONIC ENGINEERS 
INTERESTED IN 

TEST INSTRUMENTS? 

BALLANTINE LABORATORIES, INC. 
FOUND OUT 

by asking 498 of their customers and prospects 

Ballantine Laboratories, Inc. found out for them­
selves which electronic magazines are best read 
in this field. In November, 1965, Ballantine asked 
a random sample of 498 of their customers and 
prospects to rank eleven magazines (read regu­
larly) in order of importance. Response reached 
299 (633 ). The resulting scores, shown at right, 
give Electronic Design an overwhelming lead! 

Surveys like Ballantine's take much of the 
guesswork out of media planning. And, as more 
and more manufacturers make their own reader­
ship studies, Electronic Design's lead in readership 
has become increasingly clear. Ballantine was the 
49th study to be released to Electronic Design for 
publication. The box score below shows the 
results-Electronic Design first in 45 out of 
49 studies! 
Jn the tabulatio n of the returns, weights were assigned to the fi rst five 
places (1 st place, 5 points ; 2nd place, 4 points; etc.). 

READERSHIP STUDY BOX SCORE 

Number of Studies Number Won By 
To Date Electronic Design 

49 45 

PUBLICATION 

ELECTRONIC 
DESIGN 

ELECTRONIC 
INDUSTRIES 

ELECTRONICS 

ELECTRICAL 
DESIGN NEWS 

IEEE 
SPECTRUM 

ELECTRONIC 
EQUIPMENT 

ENGINEERING 

ELECTRO-
TECHNOLOGY 

ELECTRO-
MECHANICAL DESIGN 

ELECTRONIC 
PRODUCTS 

ELECTRONIC 
NEWS 

Read 
Rank Regularly 

Weighted Score 

640 

7 266 

2 477 

3 421 

5 324 

4 369 

6 318 

Not included. 

8 260 

9 129 

Electronic Design RANKS NO. 1 IN READERSHIP 
IF YOUR AD CAN SELL ... IT WILL SELL BEST IN ELECTRONIC DESIGN 

i=i§·j a HAYDEN publication II 
850 Third Avenue, New York, N.Y. 10022 (212) PL 1-5530 
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Design Data from 

Quality Fasteners For All Design 
Applications 

\l;:z::~ 
"'it,-

This 8-page catalog provides design data on the 
complete group of DZUS 1/ 4-turn self-locking 
fasteners for standard, h igh speed and panel op· 
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 Catalog No. S-2 or comprehensive Cata­
log No. D-3 are available on request. 

Dzus Fastener Co., Inc. 
Division 32 

425 Union Boulevard 
West Islip, L I .. N. Y. 11795 171 

Engineel".s' Relay Handbook 

~,,,,, ..... ~ 
~-

,f~ ,f, ir. ~ • . .. ... 

A definitive work that is fast becoming a standard 
reference text for the relay user. Prepared and 
edited by the National Association of Relay Man­
ufacturers, this book is a complete guide to the 
principles, properties, performance characteris­
tics, application requirements, specifications, and 
testing of relays. Systems and product engineers 
will find the Handbook an indispensable help in 
determining the correct types of relays for their 
applications. For further information about this 
unique sourcebook, write Dept. ED 

Hayden Book Co., Inc. 
116 W. 14th Street 173 New York, N. Y. 10011 

Thousands Of Power Supply Modules 

• 

Thousands of single and dual output all-silicon 
power supply modules are available from Power/ 
Mate with outputs from zero to 400v • Output 
currents to 25A • Rated for continuous duty at 
-20 to + 71 °C • Modules are short circuit proof, 
and are designed for automatic recovery • Since 
they are rigorously inspected and operated full 
load 71 °C for 24 hours prior to shipping, they are 
sold with a three year wm;ranty • Single units 
priced as low as $49.95 with discounts on over 
ten modules • Many availa ble for off-the-shelf 
delivery • Send for General Catalog 117 for com-
plete details and ordering information. 

Power /Mate Corporation 
163 Clay Street 175 Hackensack, New Jersey 07601 (201) 343-6294 
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Manufacturers 
dvertisements of boole!ets, bTochuTes, catalogs and data sheets. To oTdeT use ReadeT-SeTViceCaTd. 

Piezotron <TM> Quartz Accelerometers 

~ & piezotron Four-page Bulletin 813106 provides answers to 
frequently asked questions concerning Kistler's 
new, easy-to-use, low impedance Piezotron quartz 
transducers which require only one wire for both 
signal and power. Subjects covered include pow­
er requirements, interface considerations, shock 
measurements, use with long cables, and environ­
mental characteristics. 

accelerometer 

~STLatl 

Kistler Instrument Corporation 
8969 Sheridan Drive 172 Clarence, N. Y. 14031 

DC Modules Simplify Power Supply 
Logistics Data sheets describe three new Universal Power 

Modules which replace hundreds of slot-range 
supplies. Discrete output voltages are determined 
by the mating connector wiring. Interpolation po­
tentiometer (25-turn) provides intermediate set­
tings. Modules mount in any plane, to any sur­
face, without heat sinking or blowers. Model 
UPM-11 is two independent sources of 0 to 16V, 
1 ampere. Model UPM-22 is two independent 
sources of 16 to 28V, Y2 ampere, or 28 to 60V, V4 
ampere. Model UPMD-6 is a IO-ampere source 
of 3, 4, 5, or 6V. 

Power Designs, Inc. 
1700 Shames Drive 

Westbury, L. I., N. Y. 174 

New "Tape Lift" Printed Circuit Drafting 

• 

Aids 
No engineer or draftsman should be without the 
most up-to-date cross-reference guide to better 
Printed Circuit Drafting Catalog. It is complete 
with prices and illustrations of over 1200 sizes of 
"Tape Lift" pads, shapes and other aids for faster, 
more accurate, distortion-free printed circuit mas­
ter drawings. 

By-Buk Company 
4326 West Pico Blvd., Los Angeles, Calif. 90019 

Telephone: (213) 937-3511 
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Designer's 
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1234567 
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Jan. 4-7, 1967 

FEBRUARY 
S M T W T F S 

1 2 3 4 
5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 

Winter Meeting of the National 
Society of Professional Engineers 
(San Juan, P.R.) Sponsor: NSPE; 
Kenneth E. Trombley, National 
Society of Professional Engineers, 
2029 K. St., N.W., Washington, 
D. C. 20006 

Jan. 10-12 
1967 Annual Symposium on Relia­
bility (Washington, D. C.) Spon­
sor: NASA; John E. Condon, Reli­
ability and Quality Assurance 
(KR), NASA Headquarters, Wash­
ington, D. C. 20546 

Jan. 19-20 
Institute-Computer Aid for Reli­
ability Analysis of Electronics 
(Milwaukee) Sponsor: University of 
Wisconsin; C. L. Brisley, Director, 
Engineering C e n t e r for Post­
graduate and Professional Devel­
opment, The University of Wiscon­
sin, 600 W. Kilbourn Ave., Milwau­
kee, Wis.' 53203. 

Jan. 31-Feb. 2 
Circuit Design by Computer -Tu­
torial Symposium (New York City) 
Sponsor: New York University; 
M. B. Goldin, New York University, 
University Heights, New York, 
N. Y. 10453 

Feb. 7-9 
Winter Convention on Aerospace 
& Electronic Systems (Los Ange­
les ) Sponsor: IEEE, G-AES; D. 
Traitel, Electro-Optical Systems, 
300 . Halstead, Pasadena, Calif. 

Feb. 14-17 
Electronic Packaging Conference 
(New York City) Sponsor: Society 
of Automotive Engineers, Inc.; 
A. J. Favata, SAE, 485 Lexington 
Ave .. New York, N. Y. 10017 

Feb. 15-17 
International Solid-State Circuits 
Conference (Philadelphia ) Spon­
sors: IEEE, University of Penn.; 
Lewis Winner, 152 W. 42 St., New 
York, N. Y. 10036 
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1966...__ 
"TOP TEN" 
CONTEST RULES 
1. Se lect the ·ten advertisements in the 
January 4, 1966 issue you think will. be best 
remembered by Electronic Design readers, as 
determined by " Recall-Seen" scores in 
"Reader Recall." On the official entry blank 
or any rea sonable facsimile thereof, enter, for 
each of the ten advertiseme nts you have 
selected, the name of the company adver­
tising and the page number(s) on which it 
appears. Your ten choices need not be in 
rank order. A ds placed by Hayden Publishing 
Company, Inc., in Electronic Design , shou ld 
NOT be considered among the top ten 
advertisements. 

2. If more than one entry is submitted, none 
will be considered. Entry blank must be filled 
in completely, or it will not be considered. 
Electronic Design will pay postage for official 
entry blanks only. Entr ies must be post­
marked not later than midnight, January 30, 
1966. 

3. To enter. readers must be engaged in 
electronic design engineering work, ei ther 
by carrying out or supervising design engi­
neering or by setting standards for design 
components and materials. Employees of 
Hayden Publishing Company, Inc., its sub­
sidiary and advertising agency, an d members 
of their famil~s. are not eligible for this 
contest. Decision of the judges will be final. 
In the event of a tie, the contestants involved 
will be asked to participate in a special 
run-o ft. 

4. First prize is two tourist class, round-trip 
tickets between New York and Paris via Air 
France. T ransportation to and from point of 
embarkation in New York or Paris, and any 
other expenses incurred as part of this trip, 
are not included in the prize. No cash pay­
ments, or other substitutes, will be made in 
lieu of any prize. 

5. Contest void where prohibited or taxed 
by law. Liability for any taxes on prizes is the 
sole responsibility of the winners. 

"TOP TEN" INDUSTRIAL MANUFAC· 
T URER/ADVERTISING AGENCY CON· 
TEST RULES . 

6. All rules for Reader Contest (above) will 
similarly apply for this contest, with one 
exception: readers engaged in electronic 
design engineering work, as defined in the 
rules above, are not eligible to participate in 
this special contest. 

7. This special contest is open to personnel 
at all industrial manufacturing companies 
and advertising agencies. Those who qualify 
for the Reader Contrst (as defined in point 3, 
above) are not eligible to enter this contest. 

8. Employees of all industrial manufacturing 
companies and advertising agencies are 
eligible to enter this contest whether or not 
their companies or agencies have an adver­
tisement in this issue. However, only those 
companies (or divisions thereof) advertising 
in this issue, and the advertising agencies 
placing such advertisements, are eligible for 
a free re-run of their advertisement, should a 
member of their organization win. Entrants 
from such companies and advertising agen­
cies must clearly indicate the specific adver­
tisement to be re-run (inclu cl ng page 
number) in the space at the bottom of the 
entry blank. 

Electronic Design '1 

"TOP TEN" CONTEST 
FIRST PRIZE 

win 2 round-trip 
tickets /Jetween 

Mw JOrk andPARIS 

CONTEST FOR ADVER· 
TISERS, TOO 

VIA AIR FRANCE 

• Select the 11 TOP TEN" ads 
in this issue. 

• All Electronic Design readers 
are eligible. 

• Over 100 other valuable prizes! 

,. 

\. 

here's all 
you have to 
do to enter: 

Rate the ads appearing in this issue of 

Electronic Design . Select the top ten­

the ads that, in your opinion, will be best 

remembered by readers . Your choices 

will be measured against the 10 ads 

ranking highest in the "Recall-Seen" 

category of "Reader Recall"-Electronic 

Design's scientific method of measuring 

readership. In making your predictions, 

be sure to consider your 54,000 fellow 

engineers' interest in the subject matter 

of the ads, their effectiveness, impact, 

and attention-getting values. 

Entry blanks and complete contest 

rules appear at right. Don't miss this 

opportunity to win one of the many valu­

able prizes . The first prize winner will 

receive round-trip tickets for two, be­

tween New York and Paris, via Air 

France! 



DMS-3200 Digital Measuring System 

DMS-3200 Main Frame $320 
(shown with DP-100) 

DP-100 
DC Voltmeter 
Plug-in 

$175 

DP-150 
1 MC Counter 
Plug-in 

$195 

DP-170 
Ohmmeter 
Plug-in 

$240 

DP-200 
Capacity 
Meter 
Plug-in 

$240 

DP-140 
Event Counter 
and 
Slave Plug-in 

$75 

HIGHLIGHT FEATURES 
• 3-digit Biquinary Tube Read-out• Plug-in 
Flexibility• All-electronic• Fully-transistorized 
• Modular Design • Fully Field-tested 
•Automatic Polarity Indication •Automatic 
Decimal Point Indication 

AS A DIGITAL DC VOLTMETER (DPlOO Plug-in) 

Range 0.1 millivolts to 1000 volts 
Accuracy ±0.13 FS, ±0.13 of reading 
True integrating voltmeter design 
10 megohms input impedance at all times 

AS A DIGITAL 1 MC COUNTER (DP150 Plug-in) 

±0.0053 accuracy: Resolution 1 part in 107 
(Overrange capability with sector read-out 
permits 3-digit display to be equivalent of a 
7-digit instrument) 

Frequency measurement range 0.1 cps to 1 me. 
Period measurement range 0.1 ms to 999 sec­
onds 

AS A DIGITAL OHMMETER (DP170 Plug-in) 

Range 0.01 ohm to 1,000 megohms 
Accuracy ±0.13 FS, ±0.23 of reading 

AS A DIGITAL CAPACITY METER (DP200 Plug-in) 

Range 1.0 picofarad to 10,000 microfarads 
Accuracy ±0.13 FS, ±0.23 of reading 

AS AN EVENT COUNTER AND SLAVE (DP140 Plug-in) 

Event counting speed: 1,000,000 pps 
Alternate use as slave to DP-150 to provide 
6-digit display 

The DMS-3200 is designed for rugged industrial 
and laboratory applications. By utilizing a de­
sign which has the optimum combination of 
accuracy capability and number of digit display, 
the DMS-3200 meets the general purpose mea­
surement needs of industry for reliable, pre­
cision digital measurement equipment in the 
$400-$500 price range. 

THE HICKOK ELECTRICAL INSTRUMENT CO. • 10514 Dupont Avenue • Cleveland, Ohio 44108 
ON READER-SERVICE CARD CIRCLE 867 




