











































































































































































































































































































































































































IC PACKAGING PANELS

for high density packaging

LOW COST
HIGH PERFORMANCE

PANELS For 14 and 16
Lead Plug-In IC’s
e 30 and 60 patterns standard

e Double-sided board with power
and ground planes at each pattern

o Wiping-action contacts assure high
reliability

o Wire-Wrap® or solder pot terminations
e Custom designs invited
®Trademark Gardner-Denver Co,

Request Catalog 364 describing our complete line of integrated circuit
products for Testing, Breadboarding and Packaging.

AUGAT...

Japan buyers guide

American representatives of Jap-
anese electronic equipment manu-
facturers are listed in a comprehen-
sive directory. Including an alpha-
betical section and a product sec-
tion, this reference gives name, ad-
dress, phone number, telex number
and cable address for each listing.
Products are classified into twenty
groups from batteries to TV receiv-
ers.

Available for $4 from Dee Com-
pany, Suite 103C, 10639 Riverside
Drive, N. Hollywood, Calif.

g —l(¢

31 PERRY AVE., ATTLEBORO, MASS. 02703
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NEW VORK
COLISEUM

Telemetry products

This catalog describes electrome-
chanical and solid-state commuta-
tors and multicoders, FM telemetry

products, amplifier ,ploduct% and . ; SESSIGNS

PCM components and systems. Also N ,.NEW VORK-~H: LT N
included are miscellaneous teleme- - e : ‘ T
try products such as solid-state ‘ i ~_ Monday | MARCH .
differential signal adaptors, in- i : ~ through | 20-23

flight voltage calibrators, ete. Gen- ' ; : Thursday | 1967
eral Devices, Inc. R ' .
CIRCLE NO. 291

e 69 Technical Sessions at the New Free shuttle busses between the
Pu|se counter York Hilton. Hours: Mon. 9:30-12:00 Hilton and the Coliseum — every
¢ a.m.; 2:00-4:30 p.m. — other days few minutes.
-Ds _C » broc o _ 9:00-11:30 a.m.; 2:00-4:30 p.m.
A 2-page, 2-color brochire de ¢ Registration — IEEE Members $2.00
scribes a pulse counter and storage FOUR COMPLETE FLOORS OF EX- ﬁ?nr;rger'?belrsétsg-oot $2%%dlnfes $1.00
1 Q 53 ; " a2 HIBITS at the New York Coliseum 1gh Schoo udents $2.00 if accom-
dev IC(,S, used .\nth the x?mnufac- including over 700 firms. Hours: panied by an adult. One student
turer’s scanning transmitter to 10 a.m.-8 p.m. 4 Days. per adult Monday through Wednes-
. X : - day. Thursday only — limit of 3
count accurately and reliably ran- Gala Apnual Banquet — Wednesday students per adult. Good for all days
domly CUTTI 68 Qe as 7:15 p.m. New York Hilton Grand — Technical Sessions and exhibits.
g I‘\ OO LTSI DUI‘W‘\ such as Ballroom — $15.00 In and out privileges.

watt-hour pulses originating in a
remote station, and transmit the

total count to a master station. ’67 International
Quindar Electronies, Inc. IEEE CONVENTION / EXHIBITION

CIRCLE NO. 292
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NEW LITERATURE

Miniature op-amps
A data sheet describing Melcor's
economy line of miniature opera-
tional amplifiers contains perform-
ance specifications, with limits, for
all models. Outline drawings and
typical applications are included.
Melcor Electronics Corp.
CIRCLE NO. 306

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.

Planning to use MOS arrays?
(No. 307)

Awalanche cireuits are more ver-
satile than you think (No. 308)

Rid mixers of spurious signals
(No. 309)

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 Avenue
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, Ine.,
313 N. First Street, Ann Arbor,
Mich.
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Design Data from

Laminated and Molded Bus Bars For
Power Distribution

A 16 page Technical Bulletin is now available,
describing a new concept in power distribution.
Basic mechanical and electrical design principles,
along with descriptive pictures and diagrams,
are included in this bulletin. These compact
buses can replace bulky cable harnesses and
repetitive wiring for computer or modular appli-
cation. This method of construction satisfies the
demanding requirements of low inductance and
resistance of high speed, solid state systems,

while controlling electrical noises.

Eldre Components, Inc.
1239 University Avenue
Rochester, New York 14607

Engineers’ Relay Handbook

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. l4th Street
New York, N. Y. 10011

How To Write Technical Articles

A guide for the engineer-author, “How to Write
Articles for Electronic Design” shows how easy it
is to write for publication—once the engineer
knows what to write and how to write it. The
Author’s Guide includes a complete run-down of
the types of articles published by Electronic Design
—plus detailed instructions on how to prepare

~%Hﬁm- " W.'rile;;'rlas ¢
mragiowcos® | technical articles and short special features. A

. 4SS MUST for every “would-be-writer” in the electron-

ics industry. Send for your complimentary copy by

circling the number to the right.

Electronic Design
850 Third Avenue
New York, N.Y. 10022
ELECTRONIC DESIGN 2, January 18, 1967



Manufacturers

Advertisements of booklets, brocnures, catalogs and data sheets. To order use Reader-ServiceCard.

Schweber Catalog of Westinghouse
Semiconductors

This 20-page catalog condenses the Westing-
house semiconductor line for quick, easy refer-
ence. The index is arranged in four main group-
ings—Transistors, Thyristors, Rectifiers, and Rec-
tifier Assemblies. There are 17 sub-headings.
The dimensional outline drawings are unusually

of We::;nghouse elegant and suitable for blueprint reproduction.
P o Short texts precede each grouping explaining
salient features and device technology.
Schweber Electronics

Westbury, New York 11591
516—334-7474

172

SOlld Jacketed MicroCoax Cable

. MiecroCoax

S

MicroDetsy

UNIFORM TUBES, INC
o

MicroDelay Division’s new Bulletin 202C de-
scribes miniature solid-jacketed coaxial cable pro-
viding total shielding and improved environmen-
tal stability. Seamless tubular jackets of copper,
aluminum and stainless steel eliminate crosstalk
and attenuation problems. More than 25 Micro-
Coax combinations of solid metal jackets, di-
electrics and conductors, as catalogued in this
bulletin, are stocked in O.D.'s from 0.250" to

MicroDelay Division

UNIFORM TUBES, INC.
Collegeville, Pa. 19426

0.020" for immediate shipment.

Potentiometers, Switches &
Turns-Counting Dials

A four-page, two-color short-form catalog from Duncan Elec-
tronics, Inc., gives complete specifications and prices on
Duncan’s precision multi- and single-turn potentiometers for
both military and commercial applications. Also included are
details on Duncan’s Series 60 and 80 turns-counting dials
designed for use with multiturn potentiometers; non-linear
potentiometer information for log, trig, empirical, or other
forms of non-linear functions; and precision commutator
switches for use either individually or in ganged assemblies
with potentiometers and other switching dévices.

Duncan Electronics, Inc.

2865 Fairview Road
Costa Mesa, California 92626
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CUSTOM-ENGINEERED

DIGITAL
SYSTEMS

FOR EVERY REQUIREMENT

If you need a system that
does something like this...

DISPLAY

encootn O_,

nerenence [
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2 TO PERIPHERAL
i EQUIPMENT

DESK-TOP COMPUTER
FOR ON-LINE
CALCULATIONS.

DISPLAY
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.
CONTROL *TAPE PUNCH
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Counterion | oAl | | sronace ano o
TO SHAFTY TRANSLATION 'y LY

L Tgad EQUIPMENT

ELECTRIC TYPEWRITER
PUNCHED CARDS
PRINTERS
SR TRRL LAMP BANKS

CONTROL

Let WANG engineer it for you. We are
professional digital equipment design-
ers and builders with a long record of
designing & manufacturing successful
data acquisition and control systems
— both industrial and military — under
our belts. We can work to any desired
level of sophistication and perform-
ance, and know how to keep a sharp
eye on costs when commercial appli-
cations are involved.

If you have a requirement — immedIlate
or just coming over the horizon — let
us submit recommendations and a
quote. Call us at (617) 851-7311 or write
today with details.

WANG

LABORATORIES INC
DEPT. AT-1,836 NORTH ST., TEWKSBURY, MASS. 01876,
TEL. (617) 851-7311
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KILOVAC

HIGH VACUUM ELECTRONICS, INC.

WANTED TO KNOW WHICH PUBLICATIONS ARE READ

BY ENGINEERS INTERESTED IN

VACUUM RELAYS

Rank % Read
Pu BIJCAT‘ON ' Always Always & Always Always &
. : Read :\:l:‘ﬂimu : Sometimes
‘(Comblm) e
ELECTRONIC e
. DESIGN 44.9 | 87.8
. ELECTRONIC b )
INDUSTRIES 3 4| 313 [e§3
- ELECTRONICS 8.1 .5 1 2381646
 ELECTRICAL = .
L 7. | 3 | 272 | e87
IEEE 4 ' -
 SPECTRUM g - & e ] el
gléscmo&c 4 -
UIPMENT - 57
ENGINEERING (tie) i 57';
 ELECTRO- »
TECHNOLOGY 6 | 7 | 293 55.8
. EIECTRD. ]
MECHANICAL DESIGN 008 b s 01
814
496_

ONCE AGAIN, Electromc DBSI!ln RANKS
FIRST IN READERSHIP!

Here is the case of another electronic manu-
facturer who wanted to find out which
publications are really read by his own cus-
tomers and prospects. KiLovac (High
Vacuum Electronics, Inc.) mailed a reader-
ship questionnaire to every fifth name on its
customer list. The results are shown above—
Electronic Design ranks first in *‘Always Read!”

Again, and again, and again, when manufac-
turers survey their own customers, Electronic
Design turns up on top of the readership list.
What better way to take the guesswork out
of media selection ? In study after study, one
publication stands out clearly above the
others. When you buy Electronic Design,
you buy Readership!

READERSHIP STUDY BOX SCORE

STUDY NUMBER OF STUDIES NUMBER WON
NUMBER TO DATE BY ELECTRONIC DESIGN
53 49

Electronic nesmn BEST-READ ELECTRONIC MAGAZINE

BPA

a HAYDEN publication 850 Third Avenue, New York, N.Y. 10022 (212) PL 1-5530 -

ELECTRONIC DESIGN 2, January 18, 1967

135




ZIPPERTUBING® jacketing . . .

the answer to harnessing problems!

Zippertubing® jacketing as used on the power distribution cable
assembly of the Ci 5000 Analog Computer manufactured by
COMCOR INC., a subsidiary of ASTRODATA, INC., Anaheim, Calif.

EASYES . Sl Zipper closure simplifies application.
SAVINGS. . . . Reduces assembly time and cost.

EAS TR vl Single operation bundling and protection.
ACEESS: 5! Easy re-entry for modification.

Shouldn’t you be using Zippertubing®? If you would like to know
more about it, we wrote a book on it. It is yours for the asking.

fice and Warehouse:
Highway 46 o
ck, N.J. 07606 (301) HU 76261
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Designer’s
Datebook

JANUARY FEBRUARY
SUMUIT WA EL S, S M T WS T E S
1y @NVI A TGN T 3. ‘2 34
8 9 10 11 12 13 14 $ 6 7 '8 9 10 11
15 16 17 18 19 20 21 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25
29 30 31 26 27 28
Jan. 19-20

Institute—Computer Aid for Reli-
ability Analysis of Electronics
(Milwaukee) Sponsor: University of
Wisconsin; C. L. Brisley, Director,
Engineering Center for Post-
graduate and Professional Devel-
opment, The University of Wiscon-
sin, 600 W. Kilbourn Ave., Milwau-
kee, Wis. 53203.

Jan. 21
Quality Control Conference (Po-

mona, Calif.) Sponsor: ASQC; S.
Roy Wood, Reliability Mgr., Aero-
ject-General Corp., 11711 Woodruf
Ave.,. Downey, Calif. 90240

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 N. 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

Feb. 20-24
Winter Institute on Advanced

Control (Gainesville, Fla.) Spon-
sor: National Science Foundation,
Univ. of Florida; Prof. O. I. Elgerd,
EE Dept., Univ. of Fla., Gaines-
ville, Fla. 32601

ELECTRONIC DESIGN 2, January 18, 1967




4
]

Oh_e, wat,t“;\t 70°C Ji

Sealed for pennies extral : -

«

2 very good reasons why Dale sells so
many Commercial Wirewound Trimmers

PERFORMANCE: Dale’'s 2100 and 2200 series
are the commercial counterparts of RT-11 and
RT-10 respectively. They can be sealed for just a
few cents per unit, yielding mil-level performance
in all areas except temperature.

PRICE: Competitive and then some! Check Dale’s
new lower commercial prices. They were made
possible through an extensive value analysis pro-
gram which actually improved overall unit quality.

DELIVERY: New automated production facilities
plus a factory stocking program combine to put
your order in your plant without delay.

Simplify trimmer ordering —a call to Dale will do it.
Phone 564-3131, Area Code 402

Write for Catalog B

SPECIFICATIONS

2100 2200
.28 high x .31 wide .18 wide x .32 high
GASE DIMENSIONS x 1.25 long x 1.00 long
STANDARD 2187 —printed 2280 —printed
MODELS circuit pins, 21 AWG circuit pins, 22 AWG

gold plated.

2188 -28 AWG
stranded vinyl leads.
2199 —solder lug,
gold plated.

gold plated.

2292 —solid wire,

26 AWG gold plated.
2297 -28 AWG
stranded vinyl leads.

POWER RATING

1 watt at 70° C, der

ating to 0 at 125° C

OPERATING Pt
TEMPERATURE RANGE S G ot 1500
ADJUSTMENT TURNS | 25 - 2 15+ 2

RESISTANCE RANGE

10 ohms to 100K ohms

10 ohms to 50K ohms

STANDARD TOLERANCE

+ 10% standard (low

er tolerances available)

DALE ELECTRONICS, INC.

1328 28th Avenue, Columbus, Nebraska

o sHCnean
o "y

% o
o o
*rgym a

In Canada: Dale Electronics, Canada, Ltd.
ON READER-SERVICE CARD CIRCLE 203
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Bialkali
Photocathode
in RGA- 8575

gffers Iypical OF
of 287 ab 3850 A

Adapt This Photomultiplier For
Your Present Equipment

Now, the highly efficient RCA Bialkali
Photocathode can be employed in existing
equipment through the use of an adapter,
RCA-A]J2132. Designed especially for the
RCA-8575 Photomultiplier, the adapter brings
the excellent performance characteristics of this
RCA tube type to systems now using 56AVP,
6810A, or 7264.

Proved in the unparalleled success of the
RCA-8575, the RCA Bialkali Photocathode is
now available in six new standard photomultiplier
tube types. These new tubes offer up to a 50%
increase in quantum efficiency when compared
with their prototype units having S-11 response
...and a dark-current reduction of up to 100 to 1.

Designed for scintillation counting and other
low-light-level measurement systems, other RCA
Photomultipliers with RCA Bialkali Photocathodes
are available with standard base, semi-flexible
leads, or potted voltage dividers.

Ask your RCA Representative about the
advantages of RCA Bialkali Photocathodes in
upgrading your existing system performance. For
technical data on the RCA-8575, other specific
photomultipliers, and the adapter type AJ2132,
write: RCA Commercial Engineering, Section
A18Q-3. Harrison, N.J. 07029.

RCA PHOTOMULTIPLIERS
Nominal Size g‘t?)'ggfs Prototype Blfayl;:”

Y 10 7767 4516
11" 10 6199 4517

rid 10 6342A 4518

2 10 8053 4523

21 12 - 8575

3" 10 8054 4524

5” 10 8055 4525

ALSO AVAILABLE FROM YOUR RCA INDUSTRIAL TUBE DISTRIBUTOR

RCA Electronic Components and Devices

The Most Trusted Name in Electronics
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