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Thumbwheel Switches
For mdustrial Control

These panel-mounted thumbwheel switches offer you conven-
ient control devices for presetting digital information. A visual
indication of the setting is provided by easily-read characters
on each thumbwheel.

You can use these switches for binary decimal coding or
decoding, or for straight decimal circuitry. They are available
for special functions, and the use of four independent contact
wipers and built-in diode gates make them readily adaptable to
individual circuit requirements. The thumbwheel switches can
be used in single pole, double pole and four pole switch
applications.

For mounting, standard facades are available to accommodate
from 1 to 9 switches on !/;” centers. Send for technical data now.

&"%ﬁ ) 232 North Elm Street
Waterbury, Conn. 06720
RTINS S S A

- 4060 Ince Boulevard
COMPANY culver city, calif. 90231
Timing & Stepper Motors « Electromechanical & Electronic Timing Devices & Systems
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YOUR POSTMASTER RECOMMENDS

THE USE OF ZIP CODE NUMBERS

IN RETURN ADDRESSES—

THEY WILL PERMIT LARGE MAILERS
SUCH AS BANKS,

INSURANCE COMPANIES

AND MAGAZINE PUBLISHERS

TO UTILIZE THE ZIP CODE

MORE EFFECTIVELY WITH A RESULTANT

FASTER SERVICE FOR ALL.

NEW LITERATURE

shong,
\\gh\vlt\%\‘\

)
s\\:;wm“\
psiating

MIL-spec cases
A design manual for transporta-
tion, operating and combination
cases meeting military spec-
ifications contains complete design
information for cases meeting MIL-
T-945, MIL-T-21200, MIL-C-4150
and MIL-T-4734 along with infor-
mation on molded fiberglass cases.
An analysis of panel structures and
materials for meeting various shock
and vibration absorbing require-
ments is included as is technical in-
formation on protective materials
for equipment protection within the
case. Specifications and drawings

are included. Skydyne, Inc.
CIRCLE NO. 355

Computer technology briefs
Three separately-bound reprints
on computers are contained in an
attractive folder. The articles deal
with analog, hybrid and iterative
computer technology. The first, en-
titled “General Purpose, Tabletop
Analog and Hybrid Computers,”
describes and compares popular an-
alog computers presently on the
market. The second reprint, ‘“Gen-
eral Purpose Scientific Analog and
Hybrid Computers,” covers the
computer market. A comparative
chart of twelve manufacturer’s
product lines is included. The third
booklet is a technical description of
how an iterative analog computer
has been used to investigate meth-
ods of efficiency of a signal repre-
sentation system by combining ana-
log measurements with digital con-
trol and storage. GPS Instrument

Co., Inc.
CIRCLE NO. 356
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Transformer catalog
This 32-page publication lists a
line of transformers, inductors and
toroids in MIL-T-27B construction.
The catalog features a section
which compiles commercial/
industrial transformers and reac-
tors for use in instrumentation
and automation applications.
Charts, graphs, applications, sche-
matics and notes for transformer
specification are included. Micro-
tran Co., Inc.
CIRCLE NO. 357

Beryllium alloy products
A comprehensive 15-page review
of beryllium alloys features berylli-
um copper and includes discussions
of beryllium nickel and beryllium
aluminum. Forms of these alloys
which are available from the manu-
facturer are also dealt with. Charts
describing chemical compositions
and physical and mechanical prop-
erties complete the presentation.
The Brush Beryllium Co.
CIRCLE NO. 358

Semiconductor price list
Contained in a 54-page stock and
price volume are such products as
ICs, SCRs, Zeners tunnel diodes,
silicon rectifiers, silicon transistors,
germanium diodes and transistors,
four-layer diodes, ceramic filters,
tantalum capacitors and heat-sink
assemblies. The catalog features
products from houses such as Fair-
child, GE, Motorola and RCA. Engi-
neering testing such as transistor
and Zener testing, FET matching
and testing, reliability testing and
diode and rectifier testing are also
dealt with. Semiconductor Special-
ists, Inc.
CIRCLE NO. 359
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MILLIAMPERES

DIRECT CURRENT

1Y/2 in. AM-1 (actual size)

Distinctively
StYIed high torque,

self-shielded panel meters

Smart, sophisticated styling . . . easy
reading scale . . . sizes 1'/2 to 4'/2".
Rugged, high torque mechanism
offers 1% linearity, 2% accuracy and
sensitivity to 20 ua. Completely
shielded to eliminate error from °
magnetic panels. Mounts bezel-
to-bezel on any material without
interaction or effect on calibration.
Choice of colors or finishes, custom
dials — ASA/MIL 4-stud mounting.

AMMON

AMMON INSTRUMENTS, INC.
345 Kelley St., Manchester, N.H. 03105
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FREE CATALOG!

NEARLY 4,500 BUYS
FOR INDUSTRY

OPTICS! SCIENCE! MATH!
GIANT 148 PAGES

Many on-the-job Helps . . . Quality Control Aidsl
Write for this completely new, 1967 Catalog. New
items, new categories, new illustrations. 148 easy-to-
read pages packed with hundreds of charts, diagrams,
illustrations. A treasure-house of optical and scientific
information . . . unusual bargains galore. Optics for
industry, research labs, design engineers, experiment-
ers, hobbyistsl Instruments for checking, measuring—
to speed work, improve quality, cut production costs.
We give you facts: what it is—how it works—where
it's used.

Comparators, Magnifiers, Microscopes

Hard 'o -get wor surplus bargains—ingenious scientific

tic. Th ds of ts:
lenses pmms wedges, mirrors, mounts, accessories of
all descriptions. Dozens of instruments: magnifiers,
stereo microscopes, telescopes, binoculars, infrared
equipment, photo attachments. Shop by mail. No

salesman will call. Use the Catalog of America's
greatest Optics—Science—Math Mart. Known for reli-
ability. Mail the coupon below for Catalog ‘‘DA.""

EDMUND SCIENTIFIC CO., BARRINGTON, N. J.

Mail Coupon for FREE Catalog ““DA”
EDMUND SCIENTIFIC €O., Barrington, N. J. 08007

Please send FREE Giant 148-page Catalog ‘'‘DA''

NAME

ADDRESS

CITY.
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You'll
be hearing

more from

Already there is much favorable com-
ment regarding this alert and aggressive
company, a vigorous offspring of our
dynamic electronic age, founded in
1961. Industry leaders are entrusting
Beman with important assignments in
cable and termination manufacture,
custom molding and die stamping, and
various types of electrical and mechan-
ical assembly work. There is also a
growing demand for the creative capa-
bilities displayed by Beman's versatile
designers and engineers. A modern,
new engineering facility is strategically
located in Harrisburg, a few miles from -
the main plant.

QUALITY, DEPENDABILITY, INGENUITY

Whether asked to follow iron-clad spec-
ifications, or to work from scratch on an
outline of new requirements, Beman is
vitally aware of its responsibilities.
Research and development talents are
applied to a customer's project with
the same all-out effort that is put into
one of Beman's own original products.
Perhaps your company can benefit from
the specialized training and experience
which are carrying Beman forward. An
illustrated brochure just off the press
will be mailed on request. Beman is
able ... and ready ... to serve you.

P.0. Box 370 New Cumberland, Pa., 17070

140

Phone: (717) 774-0210
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BEMAN MFG... INC.
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Electronic Design, Design Data from Manufacturers

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

(Advertisement)

Advertising . Large Signal Transistor Circuits

Representatives

New York 10022 il FE s G.ives‘ you quick, accurate assistance in solving pulse
Robert W. Gascoigne circuit problems and shows you the’latest methods for
g;‘&mugf'ﬁ- BDgtfchh mmm using transistor and semiconductor devices. You'll
Byron Adams aRrQUITS discover applications for circuits in many different
850 Third Avenue AR T fields besides radar and digital computing. Equips you
g?é,%éf;%‘;fggé?”o to create circuits operating under large-signal condi-

tions and generating nonsinusoidal waveforms. Brings

Philadql{{hia o you up-to-date on pulse and digital circuits. Written by
e Donald T. Comer of IBM Corp., Pub. May 1967, 268
Merion Station, Pa. 19066 pp., $10.50. Order your 15 day examination copy by
(215) MO 4-1078 circling the number to the right.

Boston
Riﬁhgrg PalI'}(;r .
zla:bfe;:::d, Mass. 01945 Prentice-Hall, Inc. 171
(617) 742-0252 Englewood Cliffs, N.J. 07632

Chicago 60611

Thomas P. Kavooras
Berry Conner, Jr.

PR A TR b R e R e R
(312) s97-0695" Transistor Design ‘“How-To’’ Tips

Cleveland
(216) 247-7670

Los Angeles 90303

Modern Transistor Electronics Analysis and Design,
by Fred K. Manasse, Charles R. Gray, & John A. Ekiss,

’%tanley I-DE}genﬁ}Ou T brings you a modern approach with practical ‘‘how-
W e Bischot TRANSISTOR ELECTRONICS to" tips for transistor and integrated circuit design.

2930 W. Imperial Highway ANALYSIS AND DESIGN Contains original material on two-terminal active de-
?’;%e)w;’;g_:oggfﬂ vices, tunnel diode, p-n avalanching diodes, and Gunn
effect diodes. Gives you a detailed examination of

San lgr‘;“;cis'? Hartm linear tuned amplifiers with practical analysis of de-
1755 §Zutiz S:ﬁ A:?om'o Rd. sign approach. Also covers transistor switching cir-
Ste. 248 cuits, noise in transistors, choppers, and multiplexing.
Pub. Sept. 1967, 512 pp., $12.95. Order your 15 day

Los Altos, Calif. 94022
(415) 941-8084 ¥ 1o iy :
examination copy hv circline the number to the right.

Soutl’i‘westemL75v%Q? ]

Gg%mlgorih Cl‘es'r?gral Express- Prentlce'Hally Inc. 17 2
woy Englewood Cliffs, N.J. 07632

Dallas, Tex.

s i Pl TR IR R e S T B

London W. 1
Brayton C. Nichols ey e o
44 Conduif Street Covers Silicon Integrated Devices
Verviers, Belgium
Andre Jamar Fundamentals Of Silicon Integrated Device Technol-

1, Rue Mallar, 1

(087) 253.85 ogy, Volume 1: Oxidation, Diffusion, and Epitaxy,

edited by R.M. Burger & R.P. Donovan, brings togeth-

Toky;osmhim Takemura FUNDAMENTALS OF er the latest information related to silicon integrated
International Planning SILICON. INTEGRATED devices. Includes detailed data, techniques, and phe-
Ro‘z%";;;’ Il‘glccilu-Mita Bldg. PRVEE P nomenological descriptions. Generously illustrated
1, Shiba-Mita Koun-cho Bz with sketches, graphs, photographs, and tables. Em-
Minato-ku, Tokyo . Do phasizes capabilities and limitations of the present

technology. Discusses practical implementation of dif-
fusion in considerable detail. Pub. Feb. 1967, 495 pp.,
$15.00. Order your 15 day examination copy by cir-

@ BPA
cling the number to the right.

tm—— pra————- Prentice-Hall, Inc. 1 7 3
st i Englewood Cliffs, N.J. 07632
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Electronic Design

ELECTRONIC DESIGN’s aim is fourfold. It
aids progress in the electronics manufac-
turing industry by promoting good design.
It gives the electronic design engineer con-
cepts and ideas that will make his job easier
and more productive. The magazine serves
as a central source of timely, up-to-the-
minute electronics information. And finally
it seeks to encourage two-way communica-
tion between manufacturer and engineer.

Want a subscription? ELEcTRONIC DESIGN
is circulated free of charge to qualified engi-
neers and engineering management doing
design work, supervising design or estab-
lishing standards in the United States,
Western Europe and the United Kingdom.
If you think that you are entitled to a free
subscription, use the postfree application
form that you will generally find inside the
back cover. When it is not included, write
to us direct for an application form.

If you are not qualified, you may take out
a paid subscription at the following rates:
$25 a year if you live in the U.S.A. or $35 a
year if you live elsewhere. Single copies
may be purchased for $1.50 each.

If you change your address, send us an
old mailing label and your new address;
there is generally a prepaid postcard for
this inside the back cover. If you have been
receiving ELECTRONIC DESIGN free of
charge, you will have to requalify to con-
tinue doing so.

We strive for accuracy. We take the ut-
most pains to ensure the highest standard
of accuracy throughout the magazine. A
single mistake in practical design informa-
tion can have serious consequences. But to
err is human, and for all the care we take,
an occasional error slips through. Whenever
this occurs, we publish a correction at the
earliest opportunity. You will find these
corrections printed at the end of the Letters
column. If you should spot an error, be sure
to let us know. You may save your col-
leagues heartaches.

Microfilm copies are available of com-
plete issues of ELEcTRONIC DESIGN that
have been published since the beginning of
1961, and of single articles. Complete issues
cost 4¢ a page, individual pages cost 50¢
each; shipping and handling charges are
extra. The minimum charge is $3; delivery
time runs from 10 days for single pages to
five weeks for complete issues. For further
details and to place orders, get in touch
directly with University Microfilms, Inc.,
300 N. Zeeb Road, Ann Arbor, Mich. 48106;
telephone (313) 761-4700.

Want to contact us? If you have any
inquiries about these or other matters, or if
you have a manuscript outline or article
idea, address your correspondence to:
Howard Bierman, Editor,
ELECTRONIC DESIGN,
850 Third Avenue,
New York, N.Y. 10022.
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Design Data from

Cld'mp. 6r | Tlevr W1re Bundles

In Seconds!

Dakota Engineering, Inc.
4315 Sepulveda Blvd.
Culver Ci!y. California 020

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-

Laminated and Molded Bus Bars For
Power Distribution

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

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 controlhng electrical noises.

“see us at WESCON Booth 1313-1314"

175

} s SRSt

A new 24-page, completely illustrated catalog con-
tains photos, descriptions, ratings, engineering
drawings, and prices of the complete line of Curtis
terminal blocks. Included are printed circuit, in-
sulated feed-thru, quick disconnect, track type,
and high current terminal blocks. Handy selection
chart quickly locates the perfect block for your
particular requirements. Send today for your free
copy. See us at WESCON, Booth 1013

Curtis Development & Mig. Co.

3236 North 33rd Street
Milwaukee, Wisconsin 53216

176
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Manufacturers

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

Video And Data Switching Systems

The switching systems presented in this catalog
are a new concept designed to replace manual
patching, programmed patch panels, and cross-
bar switches, with matrices or multiple switching
A TROMPETER ELECTRONICS, INC. units for transferring low levellow frequency
(audio, digital or analog) and high frequency
(video, IF and RF) signals.

Matrices are capable of switching sine wave
frequencies from zero hertz to 100 megahertz and
fast rise time pulses for high megabit systems
normally carried over shielded wire, coax, twisted
pair shielded (twinax) or triax cables.

Trompeter Electronics, Inc.
8936 Comanche Avenue 1' ? I ?
Chatsworth, California*91311 -

M-F Nvlon Insert Lock Nuts

M @ ook wur nenvauanrens This book can be a valuable guide to the engi-
neer who must specify dependable locking fasten-
ers. It contains sixteen pages and describes all
aspects of MacLean-Fogg's complete line of Ny-
lon Insert Lock Nuts. There are tables which
outline principal features and applications of the
nuts. Other tables list physical properties, chem-
ical properties, and data on tensile strength re-
quirements. Charts on each of the company's

it sy eight styles of Nylon Insert Lock Nuts include
o TR C R dimensional data, weights, and part numbers.
R Sk Circle number on reply card.

NYLON INSERT

MacLean-Fogg Lock Nut Company

Quality Fasteners For All Design
Applications This 8-page catalog provides design data on the

complete group of DZUS 1/4-turn self-locking
[ fasteners for standard, high speed and panel ap-
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 179
West Islip, L. I., N. Y. 11795
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1060 Allanson Road 1'7 8
Mundelein, Illinois 60060 oAt -

Designer’s
Datebook

AUGUST SEPTEMBER
S MY W TS B $ 'MOT W LEE LS
1 2 3 45 LR
6 7 8 9 10 11 12 T - Y| R (R TR
13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 29 30

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

Aug. 22-25
Western Electronic Show and
Convention (San Francisco)

Sponsor: WEMA; Ted Shields,
WESCON, 3600 Wilshire Blvd.,
Los Angeles, Calif. 90005

CIRCLE NO. 469

Aug. 29-31
Conference on Engineering Ap-
plications of Electronic Phenome-
na (Ithaca, N. Y.) Sponsor: Cor-
nell University, IEEE, ONR; Con-
ference Committee, School of
Electrical Engineering, Philips
Hall, Cornell University, Ithaca,
N. Y. 14850

CIRCLE NO. 470

Aug. 28-30
Technical Conference on Elec-
tronic Materials (New York City)
Sponsor: AIME; L. R. Weisberg,
Electronic Materials Committee,
The Metallurgical Society of AIME,
3451 E. 47 St., "New 'York, N. Y.
10017

CIRCLE NO. 471

Aug. 29-31
Association for Computing Ma-
chinery Conference (Washington,
D. C.) Sponsor: ACM; M. J. Healy,
c¢/o Association for Computing
Machinery, Box 6, Annandale, Va.
22003

CIRCLE NO. 472

Sept. 6-8

Computer Conference (Chicago)

Sponsor: IEEE; D. Jacobsohn, Ar-

gonne National Laboratories, 3700

S. Cass Ave., Argonne, Ill. 61061
CIRCLE NO. 473

Sept. 11-14

Instrumentation-Automation Con-
ference and Exhibit (Chicago)
Sponsor: ISA; W. V. Halle, Public
Relations Dept., Instrument Soci-
ety of America, 530 William Penn
Place, Pittsburgh, Pa. 15219
CIRCLE NO. 474
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24 x ACTUAL SIZE

Order ITT 4-layer diodes—
they’re big for simplifying
oscillator, protective
and switching circuits

An ITT 4-layer diode stays “off" until the voltage across
it reaches a specified level. Then it switches “on” in
nanoseconds and remains so until current through it
falls below a specified minimum. Because gating com-
ponents are eliminated, the device is ideal when circuit
simplificationis the goal. You can specify itin glass DO-7
or top hat packages, with firing voltages from 20 to 100.

For application notes that will help you simplify your
own circuits, as well as specification sheets and prices,
use the coupon at right. ITT Semiconductors is a division
of International Telephone and Telegraph Corporation,
3301 Electronics Way, West Palm Beach, Florida.

ON READER-SERVICE CARD CIRCLE 102

ITT SEMICONDUCTORS
3301 Electronics Way, West Palm Beach, Fla.

NAME

TITLE COMPANY.

ADDRESS

CITY. STATE ZIP.

semiconductors ITT

FACTORIES IN WEST PALM BEACH, FLORIDA * PALO ALTO, CALIFORNIA * LAWRENCE, MASSACHUSETTS ¢ ENGLAND * GERMANY ¢ PORTUGAL * AUSTRALIA




TOTAL CAPABILITY IN
PRECISION RESISTANCE

Call our hand on reliability*

These two precision power wirewounds are
the most reliable you can buy anywhere.
Now, they’re joined by a third, the ARH Series,
to give Dale the only complete line of housed
and coated resistors with established reli-
ability. Most of our customers don’t need this
much reliability —but they assume it should
lend our standard parts an edge in quality
and performance. They're right.

NOW AVAILABLE!

ARH Power Wirewounds
for chassis mounting.
Meets MIL-R-39009.
Made on the same line,
under the same high re-
liability standards as
ARS and AGS resistors.

ARS, AGS & ARH RESISTOR DATA

ARS & AGS

ARH

FAILURE RATE:
Per 1,000 hours

ARS: .00038% (60% confidence level). AGS:
.000125% (60% confidence level). GARD Screen-
ing Available. Estimated failure rate after GARD
screening is .00009%.

1%* (60% confidence level)

Expect to achieve failure rate
goal of .1% approx. April 1, 1967

FAILURE o A o
DEFINITION: A R >0.5% (1000 hours) R > 1% (2000 hours)
OPERATING 50% rated power 100% rated power
CONDITIONS: 25° C ambient 25° C ambient
ARS: 3 models; 2, 5, 10 watts. Resistance range — 4 models; 5, 10, 15, 30 watts.
.12 to 40K Q. Standard tolerance 1%. AGS: 4 | Resistance range — .19 to
SPECIFICATIONS: | odels; 1, 2.25, 4, 7 watts. Resistance range— | 39.2K 2. Standard tolerance
.1Q to 12.4K . Standard tolerance 1%. 1%.
MIL-SPEC.: Meets MIL-R-39007 Meets MIL-R-39009
COMPARATIVE ARS-2 (2 watts) .812" L. x .187" D. AGS-3 (2% N/A
SIZE: watts) .400” L. x .090" D.

LOT ACCEPTANCE TESTING BEING CONDUCTED ON SCHEDULED BASIS

3! Write for M ARS, AGS & ARH Test Reports

M Resistor Catalog A

DALE ELECTRONICS, INC.
1328 28th Ave., Columbus, Nebr. 68661

In Canada: Dale Electronics Canada, Ltd.
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RCA’s popular “‘Under $1” sensitive-gate Triacs are now
immediately available in mass production quantities...
and what a combination of low-cost and exceptional per-
formance!

Over a year in the field has demonstrated the unmatched
advantages of RCA sensitive-gate Triacs for ac phase control,
load switching, and solid-state replacement for relays. And
now we're ready for mass production orders. Just check these
circuit benefits:

High gate sensitivity—10 mA max. gate current is many
times more sensitive than conventional Triacs...and types
as low as 3 mA are also available for designs where critical
heat-sinking is not an important consideration.

Low current —2.5A (rms) is ideal for many 110V or 220V ap-
pliances and motors. . . plus surge current protection to 25A.

Convenient size—popular TO-5 package combines the ad-
vantages of a compact, hermetically sealed metal case with
the Triac’s inherent ability to perform the full-wave func-
tions of 2 SCR’s.

Your RCA Field Representative can give you complete in-
formation on RCA’s six different versions of sensitive-gate
Triacs, including price and delivery. For additional tech-
nical data, write RCA Commercial Engineering, Section
RGS8-1, Harrison, N.J. 07029. See your RCA Distributor
for his price and delivery.

MAXIMUM ALLOWABLE CASE

\
A %

T (CASE TEMPERATURE)

Low Voltage
(VDRM: IOOV)

120V Line
(VoRM=200V)

240V Line
(VDRM:400V)

4( 7
(1.40%)

(0.95*

(0.98*)

(0.95*

(0.98*) (1.40%)
*Prices in quantities of 1,000 and up

RCA Electronic Components and Devices

The Most Trusted Name in Electronics
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