










































































































































































































































































































































































































































































































































































































































































for

integrated circuitry

thin film devices

semiconductors

PHOTOMASKS

NEW Perma-Chrome (metal film on glass).

High resolution photo emulsion.

EVAPORATION MASKS
Electroformed nickel.
Etched molybdenum and stainless steel.

Bi-metal (electroformed nickel and copper).

Prompt quotations and deliveries.

Our new headquarters at
ONE U.S. Highway 206,Somerville,N.J.

TOWNE
A LABORATORIES, INC.

SOMERVILLE,N.J.08876 tel.201—-722-9500
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NEW LITERATURE

p— 7/

JANUARY
1967

COMPOSITE CATALOG
OF SILICON TRANSISTORS
AND INTEGRATED CIRCUITS

Silicon transistors and ICs

More than 500 types of silicon
transistors and integrated circuits
are described in an 18-page catalog.
Among the more than 400 silicon
transistors are new epoxy-molded
types, JAN-approved types, npn and
pnp small-signal units, differential
amplifiers, pnp avalanche transis-
tors, radiation-resistant devices,
medium power switches and inte-
grated choppers. The catalog in-
cludes outline drawings of 18
different package configurations,
and also lists and describes flip-
flops, registers, gates, buffers, add-
ers, counter adders and inverters
in-a line of RTL ICs. Milliwatt
RTL circuits, including flips-flops,
expanders, adders, buffers and
gates are also described. Seven cer-
met hybrid integrated circuits, in-
cluding microchoppers, operational
amplifiers, and audio, video and
hearing aid amplifiers are listed.
National Semiconductor Corp.

CIRCLE NO. 328

Wiring system
A T-page brochure describes and
illustrates multiconductor transmis-
sion-line wiring systems designed
for controlled impedance values,
crosstalk, velocity of propagation
and capacitance. Also shown are
single and multilayered systems as
well as systems shielded on one or
two sides with various shielding ma-
terials such as foil, wire mesh or
special dielectrics. aci Div. of Kent
Corp.
CIRCLE NO. 329

““Understanding the Atom”’

Three more booklets in AEC’s
“Understanding the Atom” series
are available.

“Atomic Power Safety” begins
with a general discussion of atomic
power and its practical uses. It de-
scribes the researches devoted to
radioactive hazards and how to cir-
cumvent them.

CIRCLE NO. 330

“Power Reactors in Small Pack-
ages” discusses the problems of de-
veloping small, and even portable,
nuclear power plants, and the ulti-
mate goal of energy depots for re-
fueling of nuclear-powered vehicles.

CIRCLE NO. 331

“Research Reactors’” takes us
through the various kinds of reac-
tors used to provide sources of radi-
ation for research into basic and
applied physics, chemistry and biol-
ogy, and the effects of radiation
on materials. AEC.

CIRCLE NO. 332

Beryllium copper shielding

The shielding effectiveness of
beryllium copper finger strips is
evaluated in a 5-page test report.
The report presents attenuation
figures for beryllium copper RF
gaskets in a magnetic field of 200
kHz, a near electric field of 400 MHz
and in the presence of a plane wave
of 10 GHz. It also details complete
test procedures and instruments
used, test fixtures and actual test
steps. Instrument Specialties Co.

CIRCLE NO. 333

Gold alloys

A new bulletin describes over 70
different gold alloys, their percent-
age compositions and melting
points in both °C and °F. In addi-
tion, it also provides information on
gold base alloys such as gold-
tin, gold-germanium, gold-antimony
and gold-silicon which are particu-
larly suited for soldering because of
their excellent wettability, good
thermal conductivity, high strength,
resistance to etchants and low melt-
ing points. Semi-Alloys, Inc.

CIRCLE NO. 334
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200-page relay selector

Relays are featured in the 200-
page 1967 edition of “Relaymaster”
together with a special switch sec-
tion. Fully illustrated, the publica-
tion provides comprehensive engi-
neering and buying information de-
seribing products manufactured by
the 23 foremost firms in the relay
and switch component industry.
Each of the two sections in the book
is preceded by introductory pages
covering terms and definitions,
testing, selection and availability
chart. Kierulff Electronics, Inc.

CIRCLE NO. 335
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164-page wiring catalog

A pocket-sized catalog of wiring
devices is offered. Among the de-
vices included are switches, outlets,
grounding, wallplates, fluorescents
and lampholders. The 164-page cat-
alog is fully illustrated. Pass & Sey-
mour, Inc.

CIRCLE NO. 336

RFI and EMI filters

A 6-page illustrated folder gives
complete descriptions and speci-
fications of a filter line. The cata-
log covers: multi-circuit ground
support filters for 1-phase and 3-
phase power systems; high and low
current feed-through capacitors;
tubular feed-through filters, radio
interference filters, and shielded-
room filters. Also treated are power
line filters, in 10-kHz to 10-MHz
models, designed to military and
Underwriters Laboratories require-
ments. Elpac Components.

CIRCLE NO. 337

THE NEW BIRTCHER MODEL 800 IC TEST SET
...unlimited test capability with modular design
Advanced features and modular construction make the
Model 800 whichever you want it to be: lab tester—incom-
ing inspection station—production tester. Features include
[ Integral DC power supplies with the option of digital pro-
gramming [J Pushbutton test sequencing [J Choice of 10x20
or 10x40 crossbar matrix, with provision for up to five exter-
nal inputs [J Provision for external DVM or oscilloscope
display [J Decade load resistors and capacitors [J Optional
integral pulse generator [] Readout accuracy of 19, of full
scale [] Test adapters for all types of IC packages. Price
from approximately $1500. Write for catalogue and prices.

THE BIRTCHER CORPORATION/INSTRUMENT DIVISION

1200 MONTEREY PASS ROAD / MONTEREY PARK, CALIFORNIA 91754 / TELEPHONE (213) 264-6610
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Design Data from Manufacturers

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

(Advertisement)

Laminated and Molded Bus Bars For
Power Distribution

LB comvonants e

Eldre Components, Inc.
1239 University Avenue

Rochester, New York

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.

14607

Engineers’ Relay Handbook

Hayden Book Co.,
116 W. l4th Street

New York. N. Y. 10011

| tics,

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
rinciples, properties, performance characteris-
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

Inc.

i

Blddle Precision Test Instruments

James G. Biddle
Plymouth Meeting, Pa. 19462

180

This new condensed catalog covers the full line
of Biddle Precision Laboratory Standards and
Test Instruments, and is designed to bring you up
to date on new and improved models. Described
are: Resistance Standards, Resistance Boxes,
Wheatstone Bridges, Kelvin Bridges, Temperature
Bridges, Potentiometers, Shunt and Volt Boxes,
Voltage Dividers, and Ratio Sets. Also reference
is made to a selection of Kipp Instruments; Gal-
vanometers, Microammeters, etc. A checklist is
included for requesting more detailed bulletins

on instruments of your choice.

NEW LITERATURE

Computer memory

A six-page brochure, with color
photos and didgrams deals with
coincident current core memory,
magnetic film and ferrite core sys-
tems and core-wiring techniques.
Fabri-tek, Inc. CIRCLE NO. 338

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.

It’s what’s up fromt that counts
(No. 339)

Keeping a CRT’s spot in focus
(No. 340)

Need a circuit design program?
(No. 341)

Need a pedestal-free gate? (No.
342)

Accuracy Policy

It is the policy of ELECTRONIC
DESIGN ; !

To make reasonable efforts to
insure accuracy of editorial mat-
ter.

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 copy.

Microfilm Copies

Microfilm copies of all 1961, 1962,
1963, 1964, 1965 and 1966 issues of
ELECTRONIC DESIGN are available
through University Microfilms, Inc.,
300 N. Zeeb Rd., Ann Arbor, Mich.
48106
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an Industry/Military/ NASA

UALIFIED SOURCE

For Engineering: Concept. Analysis. De-
sign (Circuitry, Interwiring, Structures,
Heat Transfer, System Integration).

For Manufacturing: Volume Production.
Prototype, Experimental Fabrication. Test.

./ Contact: William J. Laverty, Manager, Programs/
} = Marketing Division, The Sippican Corporation,

Advancsd. Instrumentation Marion, Mass. 02738, Telephone 617 748-1160.

-

Quter Space to & vl e ¥
Undersea Applications <y - Slpplean
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TUBE: Plug-in feedback amplifier-network com-

TRANSISTOR: Integral transistorized amplifier-

ACTIVE FILTERS

binations for single-tuned or higher order
band pass responses as illustrated. Center
frequencies down to 0.005 cycle. Q's to 75.
Widely used where LC filter sections are
impractical. High pass, low pass and nar-
row notch response characteristics available.

network units for single-tuned band pass & |
responses. No external components re- |
quired. Units will cascade for higher order

responses. Center frequencies down to 0.0l TR ] A I
cycle, @'s to 40. High pass, low pass and |
narrow notch response characteristics avail- 3 2 e 120 4 G
able. 1 a‘r
Type 576 Two-pole Active Filter, | ’

1 octave, 1 cps Center frequency. ’

PASSIVE FlLTERS : e FREQUENCYLORANO(VU

LC FILTERS: Stable toroidal LC's—low, high,
band pass and reject over wide impedance
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ranges in the audio frequency spectrum. WriLe fordfechnical bulletins describing filters
: in the audio spectrum dnd below, activ
RC TWIN-T NETWORKS: Null frequencies passive; Neiwoprk Notes containing filfeer asn:
0.005 cycle to 50 kc in wide range of im- lection and application suggestions. Much
pedance levels. Useful for low pass filter- performance information not yet published
ing, harmonic rejection, feedback circuits. available on request. Ask about low-frequency
spectrum analyzers.

INSTRUMENT LABORATORIES
Incorporated '

Phone Area 512 — GL 3-6621 .
Box 9006  Austin, Texas 78756

® STANDARD FILTERS AND NETWORKS
HERMETICALLY SEALED

SPECIAL ENCAPSULATIONS AVAILABLE

® PLUG-IN OR STUDS FOR MOUNTING
(OR BOTH)

® EARLY DELIVERIES—MODERATE PRICES

" o PROMPT ENGINEERING ON
INDIVIDUAL PROBLEMS

ON READER-SERVICE CARD CIRCLE 106
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KILOVAGC  \

HIGH VACUUM E

BY ENGINEERS

FIRST IN R

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!”

LECTRONICS, INC.

WANTED TO KNOW WHICH PUBLICATIONS ARE READ

INTERESTED IN

VACUUM RELAYS

oNcE AGAIN, Electronic Design ranks

EADERSHIP!

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

NUMBER

STUDY NUMBER
10

OF STUDIES NUMBER WON
DATE BY ELECTRONIC DESIGN

53 49

Electronic Design sest

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

-READ ELECTRONIC MAGAZINE
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CHOPPERS e RELAYS e TRANSFORMERS e SWITCHES

JAMES

SOLVES THE PROBLEM OF
SWITCHING LOW-LEVEL SIGNALS

M,im-gm RELAY

Low ANALOGUE COMPUTER
LEVEL .

DIGITAL AND
V" Micre-Scan’’

THE
CONVERTER PROGRAM

PROCESS

1
MULTI- : CONTROL
PLEXER \ DIGITAL
|
|
|

PROCESS CONTROL

LOW THERMAL HIGH SHIELDING

CIRCUITS

Less than .5 microvolt
offset for remote trans:
ducer switching.

HIGH OPERATING
SPEEDS

As low as 650 micro-
seconds pull-in and 750
microseconds dropout.

Magnetic and electro-
static isolation of switch-
ing circuit—up to 150 db.
James Micro-Scan Relays are the specialized solution for multiplexing,
direct digital control, and data sampling of measurements. Use it as a
calibration or sampling switch in scanning devices; or as an integrater
switch in analog acquisition equipment. The first choice where high
operating speed, shielding, repeatability, and reliability are critical.

Write for full technical details.

JﬂME@@ ELECTRONICS INC.

4042 North Rockwell ® Chicago, lllincis 60618
Phone 312-463-6500 TWX — 312-222-0745 L] FAX — JML

ON READER-SERVICE CARD CIRCLE 107

Designer’s
Datebook

FEBRUARY MARCH
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12 13 14 15 16 17 18 12 13 14 15 16 17 18
19 20 21 22 23 24 25 19 20 21 22 23 24 25
26 27 28 26 27 28 29 30 31

For further information on meet-
ings, use Reader Service card.

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

CIRCLE NO. 343

Feb. 20-24

Winter Institute on Advanced
Control (Gainesville, Fla.) Spon-
sor: National Science Foundation,
Univ. of Florida; Prof. O. I. El-
gerd, EE Dept.,, Univ. of Fla,
Gainesville, Fla. 32601

CIRCLE NO. 344

Feb. 24-25

Electric Automobile Seminar
(San Jose, Calif.) Sponsor: Santa
Clara Valley Engineers Council;
Hugh C. Ross, 11915 Shadybrook,
Saratoga, Calif. 95070

CIRCLE NO. 345

Mar. 1-3
Numerical Control Society’s Meet-
ing and Conference (Detroit)
Sponsor: NCS; Mary DeVries, Nu-
merical Control Society, 44 Nassau
St., Princeton, N. J. 08540

CIRCLE NO. 346

Mar. 20-23

IEEE International Convention
(New York City) Sponsor: IEEE;
The IEEE, 345 E. 47 St., New York,
N. Y. 10017

CIRCLE NO. 347

Mar. 22-24
International Symposium on Mod-
ern Optics (New York City) Spon-
sor: Polytechnic Institute of
Brooklyn, AFOSR, NOR; Sym-
posium Committee, Polytechnic
Institute of Brooklyn, 333 Jay St.,
Brooklyn, N. Y. 11201

CIRCLE NO. 348

Mar. 29-31
Symposium on Microwave Power
(Stanford, Calif.) Sponsor: IMPI;
Dr. Donald Dunn, IMPI, P. O. Box
2335, Stanford, Calif. 94305

CIRCLE NO. 349
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New Dale industrial
wirewounds...priced right!

Dale expands with
new silicone coated
resistors to replace & ,
outperform vitreous enamel

W Expanded Industrial Line provides direct replacements for the full range
of vitreous enamel styles and sizes. You pay no more—less in many cases
B Proven Reliability: Over 1,800,000 unit test hours prove maximum HL
failure rate to be .05% per 1,000 hours (full power, 25°C; failure defined as
3%AR, 60% confidence level) @ Superior Stability: Multi-layer silicone
coating provides lower T.C. (+30 ppm). Standard tolerance +5%. Precision
tolerances available.

Write for Complete Resistor Catalog A

BUY NEW MODELS. . . NEW SIZES. . .FROM THIS COMPLETE INDUSTRIAL WIREWOUND LINE!

APPLICABLE
WATTAGE| RESISTANCE
APPLICATION Anll;h]?YPPEECS RATING RANGE CORE SIZES TOLERANCE
Body Dia. .093
Axial leads. For applications MIL-R-26 1.25-13|.1 ohm to to .375" +5% (10%
requiring high performance RW-57, 58, 59 {watts | 273K ohms | Body Length below 1 ohm)
at low cost 4061to0 1.781"

Leads 1.5 to 2”

Silicone-coated general purpose |MIL-R-26

wirewound resistor. A direct RW-29, 30, 5225 |[.1ohmto1.3| O.D. % to +5% (10%
replacement in both cost and 31, 32, 33, watts | Megohms 1%"” below 1 ohm)
performance for vitreous 35, 36,37, Length

enamel types. 38, 47 1-10%2"

High frequency circuits and O.D. Ya

applications requiring low 5-225 |1ohmto to 1%"

inductive effect and minimum | None watts | 90K ohms | Length +5%
distributed capacity 1-10%"

High power-to-size ratio. MIL-R-26 2495 |.1 ohmto Length 1% +5% (10%
Self-stacking hardware for RW-20 thru watts 150K ohms | to 6" below 1 ohm)

vertical or horizontal mounting. | RW-24

For limited space, high power-to- 10-20 |.1 ohm to Length 3% to +5% (10%
size requirements particularly None watts | 51K ohms 2-1/16" below 1 ohm)
in high vibration areas.

MIL-R-19365C 0.D. 5/16 to
For resistance or RX-29, 32, 12-225( 1 ohm to 1%" +5%
voltage adjustment 33, 35, 36, watts 100K ohms | Length 1% to
37, 38, 47 10%2"
0.D. 5/16 to
11-225 | .1 ohm 1%" +10% each
For voltage divider networks MIL-R-26 watts  [to 1.1 Length 1%2 to  |section
Megohms 10%." (+10% total)
General application where 5-20 .1 ohm to 0.D. % to +5% (10%
terminal wires are required for | None watts | 80K ohms 7/16" below 1 ohm)

direct electrical connection l Length 1 to 2"

tieay
Wt o
o o3

DALE ELECTRONICS, INC.

1328 28th Ave., Columbus, Nebraska 68601  “*cwuwcn™
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Based on these industry favorites

RCA now ?;Zatroduces
two new Hometaxial-Base
power transistors

2N4347 2N4348

at attractive low prices

2N4347 2N3442 2N4348 2N3773 Units
Ig (max) 5 10 10 16 A
Pr @ Tg = 25°C 100 117 120 150 w
c e C c—
Vegy (sus) 140 160 140 160 v
8. 1.75 15 1.46 137 °C/W
Price $1.80° $2.75° $2.75* $4.75*

“In quantities of 1,000 and up

Available in production quantities, RCA’s latest additions to its Hometaxial-Base family offer
top-of-the-line performance at economy prices. Featuring high-power characteristics plus
freedom from second breakdown, the new units are even less expensive in quantity than
their popular prototypes.

RCA-2N4347 and 2N4348 are general-purpose silicon transistors ideal for power-
switching circuits, series and shunt-regulator driver and output stages, de-to-de converters,
inverters, and solenoid (hammer) /relay driver service.

For additional information and delivery on these and other RCA Hometaxial-Base
transistors, see your RCA Representative. For technical data on specific types, write:
RCA Commercial Engineering, Section IG2-3 Harrison, N.J. 07029.

CHECK YOUR RCA DISTRIBUTOR FOR HIS PRICE AND DELIVERY
RCA Electronic Components and Devices

The Most Trusted Name in Electronics
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