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SURGE ARRESTERS

...better protection against
micro-fast transient overvoltage

THE exclusive design* of Dale Surge Arresters
provides voltage surge by-pass capabilities both
more efficient and more reliable than conventional
spark gap arresters. Developed as part of an exten-
sive transient voltage research program, the new
Dale Surge Arresters have significant applications
in power supplies to protect silicon rectifiers and to
protect underground cables and other devices where
transient voltages may be of damaging magnitude.
Key to the effectiveness of the Dale Surge Arrester
is a tapered spiral electrode (see drawing) which
lengthens the spark gap—breaking it before exces-
sive current is drawn. Since the air within the ar-
rester is pre-ionized by the presence of a radioactive
isotope, the level of breakdown voltage has only
minor variance —providing a device which is con-
tinually capable of dissipating micro-fast transient
overvoltages. When considering methods of tran-
sient voltage protection —both from the standpoint
of protective ability and cost — Dale Surge Arresters
are your most practical choice.

*Patent Pending

TWO TYPES AVAILABLE
LA-8 Enclosed in dust- v_ﬂﬁ

proof case. Will by-pass 10 ) z

current surges rising to

15,000 amps peak in 5 micro-

seconds and containing total charge of 21 coulombs without
damage to arrester or equipment attached and with less
than 20% change in original DC breakdown voltage. May
be mounted in any position. Spark gap arc-over voltage
factory adjustable from 1500 to 4000 VDC -+ 20%.

LA-9 Hermetically sealed with
soft solder (Melting point above 220°
C). Will by-pass up to 100 current
surges of 300 amps peak with 2x4
millisecond wave shape with no damage to arrester and
equipment attached and less than 20% change in orig-
inal DC breakdown voltage. May be mounted in any posi-
tion. Factory adjustable from 500 to 5000 VDC - 20%.
(10% tolerance available).

Both LA-8 and LLA-9 have insulation resistance in excess
of 1000 megohms and will not drop below 10 megohms
during or after rated number of current surges.

SPECIFICAY,
DALE ELECTRONICS, INC. g
DALE 1304 28th Avenue, Columbus, Nebraska P

% N4
A subsidiary of THE LIONEL CORPORATION ‘et o'
Also Made and Sold by Dale Electronics Canada, Ltd., Tzronto, Ontario, Canada
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I'NGINEERS have been rather cool toward union
organization, but this attitude could change.

While engineering is rightfully called a proiession.
little is being done to maintain its public image. Ax
a group, engineers have been markedly lax in pro-
moting their professional stature in the market place.
Perhaps they need a counterpart of the American
Medical Association if engineering is to become a
really recognized profession.

The development of true professionalisi among
electronic engineers could he the most effective answer
to the threat of ., onization.

Many technia. societies now serve the electronic
industry but so far they have not sponsored any
national programs to develop engineering profession-
alism. Their major activity has been the dissemin:-
tion of technical information. As established groups,
these organizations are in the hest position to raise
the stature of engineering as a profession. Such pro-
grams need imaginative leadership and enthusiastic
support from the engineering membership.

Automation and improved techniques have reduced
union membership in the unskilled and semi-skilled
trades. Union leaders are concerned. They must
organize new groups if they are to retain their power
and influence. \White collar groups in general and.
more recently, electronic engineers in particular, have
become interesting targets.

We have 854,000 engineers now working in the
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UNIONISM
OR PROFESSIONALISM?

U. S.. of which 630,000 are college graduates. Unions
currently represent only 40,000 ot these engineers.
The electronic industry has approximately 200,000
engineers—an interesting potential for organization.

What are the chances of union success?

Our industry has changed in the last decade from
consumer orientation to domination by government
procurement. About 32% of the electronic industry
ontput is supported by government money. Drastic
changes in engineering employment and job tenure
were inevitable.

Engineers used to look forward to a career with a
single company. Job-hopping was infrequent. Now
many engineering jobs depend on a single govern-
ment contract which can change drastically or be can-
celled on short notice. Many an electronic engineer
tinds himself suddenly in the job market with a good
chance that the next assignment may demand a move
of home and family to another part of the country.
Insecurity 1s a real concern to many engineers—and
imsecurity makes fertile ground for union activity.

We believe in the vigorous development of engi-
neering professionalism. [t preserves the dignity
of the individual and his profession; encourages
greater creativity ; huilds recognition and stature for
the individual. Finally, high professional standards
would attract the kind of new voung talent vitally
needed by our expanding industry.
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Disarmament: What Would it Mean to the Electronic Industry?
page 42

Strenuous efforts are being made to minimize the threat of thermo-
nuclear war. What course would our industry take in the event that
world-wide agreements wipe out the vast defense and aerospace mar-
kets? Should the industry—as some firms have done—begin planning
now for diversification? Here are some current observations and com-
ments by outstanding figures in government and science.

Connectors—and Terminations page 55

Connectors are taking on added importance. From what was once
a seldom needed or used piece of hardware, they have grown to a
$250 million a year business. The problems associated with them,
the termination methods and trends are discussed in this article.

Management Overhaul Key to Ampex Recovery page 86

Top management at Ampex was lulled by success into a sense of false
security. Then, two things cost the company a year's progress and
$3 million. The firm divided into five little companies just before
sales dipped and it reacted slowly to economic trends. Outside con-
sultants started a management overhaul and recommended a new
president. He put the company in the black in less than a year.

o e S T S e e e e L ) S
A Look at Modern Diplexers page 94

Present day requirements demand that diplexers have high isolation
and low insertion loss and be capable of handling very high average
powers. The various configurations of diplexers are discussed here,
together with comments on their abilities to meet these requirements.

Silicone Dielectrics Improve Connectors page 99

For years neoprene was the commonly used elastomer for wire seal-
ing grommets and resilient insert bodies in connectors. Silicones were
tricky to handle, and hence were avoided by connector manufacturers.
This problem has been solved, and their use improves connectors as
revealed here.

Function Generation with Active Nonlinear Elements page 102

Mathematical operations on signals are dictated by advanced require-
ments of modern electronic applications. These may be easily imple-
mented by means of simple components. Circuits for a complete
operation are presented.

Thermistors for Temperature Stabilization of Transistor
Circuits page 109

The thermistor can offset temperature effects of all components in a
circuit. Increased gain may result in the modified circuit for the same
temperature variations. At times, germanium transistors can replace
silicon types. The method for stabilizing circuits within specified tem-
perature limits is given.

Integrated Circuit Design Techniques page 112

Certain rules have been developed which aid in designing custom in-
tegrated circuits. This article shows how to apply them to simulate
a model having discrete components. A method to reduce circuit
complexity is also presented.

Low Volume Manufacturing in Underdeveloped Countries page 232

The methods of manufacturing and of personnel supervision that work
best in the U. S. are not necessarily the best for other forms of so-
ciety, particularly in primitive areas. The level of education, religious
pract_ié:es gnd capacity for supervision are just a few of the items to be
considered.
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RADARSCORE

Analyzing current developments and trends
throughout the electronic industries that will shape
tomorrow's research, manufacturing and operation

NEW FAMILY OF THIN-FILM CIRCUITS i=
under development at RCA Laboratories. fuuded
by the U. S. Navy Bureau of Weapons. The circnits
consist of both active and passive elements evap-
orated as film on glass, permitting single process
fabrication of an entire circuit. Initial use of the
circuits will be in aircrait cockpit displavs. A pro-
gram objective is to develop film circuits using light
signals directly for power without conversion to
electric signals.

BRUSHLESS MOTORS up to | hp in size and
using trausistorized switching instead of the ordi-
nary brushes and commutators are now being pro-
duced by Astro-Dynamics, Burlington, Mass. The
small electronic commutation motors will be used
for space applications, liquid-submersion applica-
tions, for driving tools in cramped quarters and
wlhere sparking of ordinary motors may be dan-
gerous.

TELEVISION BY LASER

Ceneral Telephone & Electronic Corp. engineer demonstrates labora-
tory model of laser system that transmits and receives tclevision pic-
tures. Believed to be first transmission by laser light beam of micro-
wave signal carrying television information, the system includes
improved gas laser and special optical modulator, developed by GTEC.

LASER DEMODULATOR TUBE capable of de-
tecting modulations at microwave frequencies in
visible light was announced jointly by Douglas Air-
craft Company, Inc, and the National Engineering
Science Company. The new demodulator, assem-
bled at NESCO, has a photo emissive suriace on
which modulated laser light waves are rcceived.
Signal amplitude variations cause electron stream
variations when laser beam hits photo surface. The
stream 1s focused and passed through a microwave
waveguide where stream fluctuations result in gen-
eration of a microwave signal.

RE-TRAINING ENGINEERS whose skills have
become “obsolete” in the space age, could help
overcome thie shortage of scientists and engineers,
reports Sen. Howard W. Cannon (D.-Nev.), a
member of the Space and Armed Services Com-
mittee. He urged an engineer-scientist retraining
program similar to one for blue-collar workers, and
more on-the-job educational opportunities for tech-
nicians, citing Federal Space Agency success. He
observed that President Kennedy's 1962 request for
special studies for technical manpower utilization
has brought no results, and that the siphouing of
technical manpower away from civilian industry
into Federal R&D will present a grim outlook for
our world market position.

METRIC TERMS should become part of standard
industrial specs in view of the stiffening competition
for foreign markets, observes the American Society
for Testing Materials. major source for U. S. indus-
trial standards. The ASTM, requiring metric equiv-
alents throughout its publications, recommends
quantities and tolerances easily convertible to
metric values, but does not suggest any change in
current values. It merely advocates specifying both
English units and their precise metric equivalents.

JAPANESE ELECTRONICS OUTPUT totaled
$797 million in the first half of 1962, a 20% iucrease
over the $660 million of the first half of 1961,
reports the Electronics Division, Business and De
fense Services Administration, Department of Com-
merce. The continued growth rate sharply con-
trasts with the slackening pace predicted by the
Japanese Government and Japanese industry early
last year. Consumer electronic products accounted
for more than one-half the output during the first
six months of 1962.




ELECTRONICS DEVELOPMENT is now more
a matter of refinement than of revolutionary dis-
covery, says G.E. Vice President L. Berkley Davis,
general manager of the firm’s electronic components
division. According to Davis: those who remain in
the electronics industry, whether to sell, design or
make, will have to broaden and increase their tech-
nical knowledge and technological value. Military
and space electronics will grow while consumer
markets, though increasing, will become an even
smaller share of the total; and successful electronics
firms will have engineering, sales, service and man-
agement personnel with broader and increasingly
technical-business backgrounds.

OBSOLESCENCE OF ENGINEERING SKILLS
was underlined by Dr. T. Paul Torda, professor of
mechanical engineering at Illinois Institute of Tech-
nology. He said, “we’re running out of competent
engineers in this (Chicago) area, not simply Dbe-
cause they move to other parts of the country, or
because our universities aren’t producing enough
graduates, but because technology is advancing so
rapidly.” He observed that when scientists and en-
gineers stop formal study and work for firms, they
often lose contact with important studies and re-
search. Books alone can’t help the engineer. There
is a time lag of at least five years before new knowl-
edge is available in print.

UMBRELLA FOR ELECTRONIC EYE

Aluminum “umbrella” keeps the 250,000 volts in check that powers
an electron diffraction camera at Westinghouse. The camera looks
at atomic structure of matter. It generates and accelerates electrons
to 90% of the speed of light, beams them onto the study sample
and photographs its atomic arrangement.
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BEAM-PLASMA TUBE

Experimental tube developed by RCA, under Air Force Systems Com-
mand, using interacting pulsating electron beam and ionized cesium
gas to amplify signals up to 23 GC, may open new communications
channels near infrared frequencies. It will permit very high definition
radar plus undetectable and jam-proof communications systems.

RESEARCH AND DEVELOPMENT costs for
the U. S. Government in 1964 fiscal are estimated at
$14.9 billion out of a total national budget of $98.8
billion, according to a memo from the Aerospace
Industries Association of America, Inc. R&D cost
the U. S. $12.2 billion in 1963 fiscal, in great con-
trast to the 1954 figure of $3.1 billion. The memo,
based on congressional budget message excerpts,
provides for an R&D obligational authority of $7.3
billion for the Department of Defense, compared to
$7.0 billion in 1963. Included in the overall expen-
ditures are R&D projects for aircraft, missiles and
military astronautics.

MORE AID FOR ENGINEERING STUDENTS
is being urged by the National Society of Profes-
sional Engineers (NSPE). Exec. Dir. P. H. Robbins
said that if Congress wants to expand space, defense
and R&D efforts, then it must help to provide engi-
neering and scientific manpower. He asked the
House Education and Labor Committee to endorse
expanded student loans and graduate fellowships,
He urged Congress to enact aid for college-level,
two-year technical institutes to produce more semi-
professional engineering and scientific technicians,
He suggested that direct Federal aid be given to
public colleges and universities as well as to private
mstintons. {More RADARSCOI'E on Page 242)
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AS WE GO T PRESS

AUTOMATIC LANDING GUIDANCE ANTENNA

Instrument Low-Approach System localizer antenna, 160-tt. long, 18-ft. high, installed

at Bournemouth, England, Airport by ITT affiliate Standard Telephones & Cables, Ltd.,
is part of new radio-guidance system for fully automatic landing. Antenna radiates a
4° wide beam to keep A/C centered toward runway. Radio altimeters feed guidance data
to autopilot through ILA System receiver in A/C. Antenna is 1,000 ft. beyond runway end.

LASER SYSTEM CARRIES
TV SIGNALS VIA MICROWAVE

The prototype of a laser communica-
tions system that may increase more
than 16-fold the number of TV or tele-
phone channels carried by microwaves
and which may be used for space com-
munications has been developed by
General Telephone & Electronics Lab-
oratories, Bayside, N. Y.

Such a system could theoretically
handle more than 160 TV or 100,000
telephone channels at once. Present
broadband point - to - point microwave
links handle only 6,000 telephone or 10
TV channels.

Between five and 10 years of re-
search remain between the present ex-
perimental system and practical appli-
cation of it, GT&E officials stress.
They say the first applications will
probably come in space-to-space and
earth-space communications, followed
by poirt-to-point earth transmission.

Key element in the experimental
system, which transmits a single TV
picture by means of an SSB optical
modulation  technique, is a TWT
photodetector, It separates laser light
signals from microwaves which have
been superimposed on them. These

microwaves are then amplified, de-
modulated, and displayed on a TV pic-
ture tube,

(Earlier National IEngineering Sci-
ence Co. and Douglas Aircraft an-
nounced development of a laser de-
modulator enploving the photodetec-

6

tion principle. They used it to receive
and detect modulation on laser beams
at the NESCO Jabs in Pasadena,
Calif.)

A TV broadcast signal and a contin-
uous microwave signal are first ap-
plied to a TWT. The resultant video-
modulated microwave signal is fed
into an electro-optic light modulator
through which a laser beam is pro-
jected. When the beam emerges, it
carries video and sound data super-
imposed on the microwave signal.

The transmitter beam is relayed to
an experimental optical receiver in the
same way microwave information is
beamed fron1 one station to the next.

THIN FILM MONITOR

%

v‘
—

monitors resistor and capacitor

Operator
values during thin-film deposition at GE’s
new Microelectronics Laboratory, Utica, N. Y.
Machine registers ohms/unit area for resis-
tors, automatically stops deposition at proper
value. The monitor controls dielectric thick-
ness by measuring frequency of oscillating

quartz crystal in siiicon monoxide vapor.

ELECTRONIC INDUSTRIES -

THIN-FILM, INTEGRATED
CIRCUIT METHODS COMBINED

Scientists at the Micro-electronics
Technology Laboratory of Philco’s
[ansdale Div. have made thin-film
passive components on the silicon di-
oxide surface of passivated silicon
chips. This work, still in early devel-
opment, promises to greatly expand the
use and applications of integrated mi-
cro-circuits.

Combining tantalum thin-film pas-
sive element production with inte-
grated circuit planar fabrication of ac-
tive elements unites the best features
of what have been competing micro-
circuit technologies,

Using tantalum thin films formed
by a photolithographic technique to
make resistors and capacitors permits
attainment of component tolerances
impossible with conventional solid-
silicon methods. Also, greatly im-
proved drift characteristics and free-
dom from parasities can be obtained.

Use of a silicon block for integrated
fabrication of all active elements re-
moves the necessity for separate pro-
duction and attachment of active ele-
ments, now needed with existing thin-
fitm methods.

Integrated circuits made by this
new technique will have the size,
weight and reliability of conventional
integrated silicon circuits, plus much
improvement in component tolerance.
This will make possible the design of
high-performance analog circuits and
very low-power or high-speed digital
circuits.

Integrated silicon circuits are now
mainly restricted to medium power,
medium speed, digital uses and to a
few simple analog functions.

DATA TAPE HANDLER
RESISTS HEAT AND SHOCK

Products, Inc.,
Mass., has developed a
small, automatic system to handle mag-
netic tape for data processing. It
can withstand violent shock, vibration
and extreme temperature,

Each tape handling system unit is
19 x 23 x 24 in. It is reliable at
temperatures from —25° to +125° F,
and shock levels equal to several hun-
dred G’s.

(More News on Paye 9)
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THIN-FILM MICROCIRCUITS
NOW AVAILABLE FROM SPRAGUE!

Smaller than a postage stamp, this
typical CERACIRCUIT is a two-stage oscillator and

O GATE CONTROL

gated amplifier, used as a clock-pulse
bt ll N EAR and D I GITAL

CERACIRCUITS

FOR GREATER DESIGN FLEXIBILITY...INCREASED RELIABILITY...CIRCUIT ECONOMY!

Thin-film CERACIRCUITS allow great flexibility in
the choice of components and types of circuits. Chopping
size, weight, and cost, while boosting reliability and
power utilization, these revolutionary microcircuits are
being used by alert design engineers in ever-increasing
numbers. Their ease of usability is remarkable. Con-
taining familiar circuit elements such as capacitors, in-
ductors, resistors, diodes, and transistors, CERACIR-
CUITS offer precision components with a wider choice
of tighter paramcters, assuring greater design freedom.

*Trademark

SPRAGUE COMPONENTS

Custom thin-film CERACIRCUITS are here . . . Now!
A Sprague microcircuit specialist will be glad to discuss
the transition of yowr circuits to thin-film, He can also
supply CERACIRCUITS such as linear amplifiers,
oscillators, NOR gates and drivers, indicators, binary
counters, and clocks for evaluation of Ceramic-base
CERACIRCUITS in your equipment. For complete
information, write to Technical Literature Service,
Sprague Electric Company, 233 Marshall Street, North
Adams, Massachusctts.

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s I n n G u E

MICROCIRCUITS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE

TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSFMBI IS

MAGNETIC COMPONFNTS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIABILITY
RESISTORS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS

s
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For recent data on Raytheon’s growing lines of entertainment receiving tubes, write:
Raytheon Company, Industrial Components Division. 55 Chapel St., Newton 58, Mass.
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‘SUPER’ MAGNETS
%

Superconducting magnets receive final tests
at Westinghouse Cryogenic Systems Dept.,
Pittsburgh, Pa. Magnets range in strength
from 15,000 to 50,000 gauss and from .5 to
2 in. in core diam. Frosted magnet (ctr.)
has just received final check in bath of
liquid helium at —452° F. Magnets are for
university and industrial laboratories to
study superconductivity, related subjects.

IBM PROGRAM TO REWARD
TOP SCIENTISTS, ENGINEERS

A program to recognize and reward
its highly creative scientists, engineers
and other professionals has been an-
nounced by Internatioral Business Ma-

chines Corp.

IBM has established the rank of
“IBM Fellow” to give special recog-
nition to members of its technical staff
having outstanding records of sus-
tained innovation and achievement.
They will have freedom to choose and
carry out research projects in their
field of specialty. and will be consult
ants to other T13M scientists and ex-
ectitives.

SPONSORS ULTRASONIC
ARTICLES WRITING CONTEST

The Ultrasonic Mirs. \ssoc.. New
Rochelle, N. Y., is sponsoring its I7irst
Annual Award Contest for the best
articles concerning the ulirasonics
field.

Two cash prizes will be awarded—
one for $100 and another for $30. The
contest opened Mar. 1 and will close
Dec. 31, 1963. It is open to any per-
son engaged or interested in ultra
sonics, including university students.

MEDICAL ELECTRONICS

\ medical Electronics Committee to
help speed development of life-saving
devices has been proposed by Lester
Avnet, Pres. of Avnet Electronics
Corp., New York, N. Y.

Mr. Avnet said the Committee could
be composed of electronics industry
leaders and faculty members of the Al-
hert Einstein College of Medicine of
Yeshiva Univ.

(More News On Page 11)
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ELECTRONIC SHORTS

Stanford physicists and engineers will use a satellite to test the Theory of
Relativity. Experiment uses a frictionless, free-fall gyro suspended in a
vacuum inside a satellite. Barely perceptible precession caused by the earth’s
gravitational field will be measured. The gyro’s axis arc movement should
normally be only about 1° in 500 years. This will be speeded up since the
satellite orbits 15 or 16 times daily.

Basic circuits for a micro-miniaturized monopulse radar receiver have
been developed by Autonetics Div,, North American Aviation, Inc.,
Anaheim, Calif. Thin-film hybrid circuits are used in the system, which
employs attenuators for gain conirol. A thin-film deposition technique is
used to produce circuit passive clements. The receiver's wide-band video
amplifier has a gain of 20 db from 10-150 MC. Thin-film band-pass filters
are used.

Eastern Air Lines Boeing 727 jets will be equipped with 180-mile weather
radar developed by Bendix Radio Div., Baltimore, Md. New radar gives
pilots 3 more decision-making minutes for in-flight weather evaluation.
Designated RDR-1E, it is basically a solid-state unit, employing only 4
tubes. Gain controls are eliminated, enhancing target definition.

A minute thermoelectric converter which absorhs solar energy and changes
it to electrical energy has passed orbit test flights. Developed by General
Atomic Div., General Dynamics Corp., it is comprised of 36 thermoelectric
elements sandwiched between 2 metal sheets. One collects solar energy
and the other acts as a waste heat radiator.

Study contract which calls for research into advanced and very efficient
bandwidth compression systems to transmit TV data from deep space to
earth has been awarded to Electro-Mechanical Research, Inc., Sarasota,
Fla.,, by NASA Manned Spacecraft Ctr. Digital TV study will concentrate
on eliminating redundancy between elements, lines and frames in TV
information.

Two Navy contracts have been awarded to Sylvania Electric Products,
Inc.. for silent-tuning radio calibration sets. The sets, already developed.
operate on a self-generating noise principle and do not emit detectible r-f
energy that might disclose ship or antenna location.

Eclipse-Pioneer Div., Bendix Corp., Teterboro, N. J., has developed a
precise aerospace device to permit the sun’s center to be used as a reference
for controlling satellite attitude. Called Fine Sun Sensor, it allows space-borne
detecting and sensing equipment to be accurately aimed at selected areas
of the universe. It pinpoints sun’s center to 1 arc-sec.

Union Switch & Signal Div., Westinghouse Air Brake Co., has delivered
apparatus to remotely control ummanned 32-ton switcher locomotive to
grain handling facility at Port Allen, l.a. I'rom 5 1b. portable control unit,
operator controls normal functions of locomotive, which hauls loaded grain
cars from storage vard. to rocker-type grain car dumper, returns empties
to storage tracks.

Nuclear instrumentation system to operate 2 reactors has been delivered
to GE Atomic Power Eqpt. Dept,, San Jose, Calif. System is only known
one which provides for operation of 2 reactors from a console. GE’s
Experimental Reactor Physics Unit and Nuclear Electronic Products Sec.
built it. Simultaneous operation is prevented by special coax switches and
enabling circuits. Reactor safety system is solid-state dual logic system.

CBS Laboratories. Stamford. Conn., has made “microLap,” high-quality
ruby recording stylus originally developed to cut Columbia master records,
available to record makers. New stylus is especially designed to improve
record quality by meeting 15° modulation standard developed by CBS Labs
and recommended by Record Industries Ass'n.

Martin Co. Space Systems Div. engineers, Baltimore, Md., have developed
2-man improved mooncraft model to simulate critical rendezvous and docking
steps of lunar landing mission. Equipment includes full-scale lunar mission
flight simulator connected to analog computer through which motion
equations are reflected on realistic panel for crew.




Did you know Sprague makes..?

- )

MAGNETIC
LOGIC DEVICES

- 1}: ;-’::J' .‘ =

Core-diode and core transistor
magnetic shift registers and
magnetic counters for switch-
ing and storage applications in

MOLDED
PULSE TRANSFORMERS

!
!
(A
I
if i}

Miniature Pulse Transformers
with tough molded cases for
increased protection against
physical damage and severe

kcomputer and logic circuitry.

atmospheric conditions.

- 4
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NANOSECOND

PULSE TRANSFORMERS
IN TO-5

TRANSISTOR CASES

Special design offers dis-
tinct advantages: (1) Mini-
fied size. (2) Welded her-
metic seal. (3) Increased
reliability. (4) Compatibility
with transistor mounting
techniques.
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[SOMETHING NEW INW

COUNTING
TECHNIQUES

Simple yet
versatile,
low-cost
yet reliable
counters
available for predetermined
(2 to 11) or selectable (5
through 10) counting cycleD
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4 ot
DYNACOR®
BOBBIN

- HERMETICALLY-SEALED

TO-5 ENCASED
SWITCH CORES

)
8

CORES
e

Designed especially for high-speed,
low-power switching up to 100 k¢,
adaptability with conventional tran-
sistor packaging techniques, and

performance under
kenvnonmental conditions.

MIL-S-21038

=/
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Series “300" Cores
with logical flux val-
ues in popular phys-
ical sizes are stocked
in production quanti-
ties for fast delivery.
They're value engi-
neered for quality

with economy!
s 5

&

( ELECTRONIC MODULES TO
CUSTOMER REQUIREMENTS

~

. Custom  packaging
= is no novelty at
Sprague's Special
Products Division,

oy i

where “specials” are continually being
developed and produced with countless
variations in electrical characteristicsand
k mechanical configurations.
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For application engineering as-
sistance (without obligation, of
course) on any of the above prod-
ucis, write or call the Special
Products Division, Sprague Electric
Company, 233 Union Street, North
Adams, Massachusetts.

45SP-111.63

10
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THE MARK OF RELIABILITY

‘Sprague and “@P are registered trademarks of the Sprague Electric Co.

ELECTRONIC INDUSTRIES

New Pulse Transformer
Assortment Facilitates
“Bread-Board’” Designs

The 100Z41 Pulse Transformer
Assortment offers the circuit designer
a versatile selection of miniature pre-
molded pulse transformers. Devel-
oped by the Sprague Electric Com-
pany, this experimental assortment is
suitable for a wide range of require-
ments and designs in either electron-
tube or transistorized circuitry.

Provides 58 Combinations

This assortment contains 12 speciai-
ly-sclected type 32Z miniature pulse
transformers which permit 58 turns-
ratio and primary inductance com-
binations. With proper choice of ter-
minal windings and connections, these
transformers provide primary induct-
ances ranging from 160 microhenries
to 43 millihenries, and turns-ratios
from 1:5 step-up to 0:1 step-down.

Permits Frequent Re-Use

The potted, pre-molded case con-
struction of these pulse transformers
facilitates bread-board wiring and
permits frequent re-use,

The assortment is packaged in a
clear, hinged-lid plastic case,complete
with simple instructions. A printed
table inside the lid indicates all turns-
ratios. inductances, windings, and
connections,

Specific Designs Available

When the required transformer
characteristics are determined. pro-
duction quantitics to exact require-
ments can be casily obtained from
Sprague’s broad line of hermetically
sealed or encapsulated pulse trans-
formers.

For fast delivery or additional in-
formation on the 100Z+41 Pulse Trans-
former Assortment, contact the near-
est Sprague Products Co. Industrial
Distributor. or write Sprague Electric
Company. 233 Marshall Street, North
Adams, Massachusetts.
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AS WE
&0 10 PRESS

TV CAMERA TUBE BOOSTS
TELESCOPE POWER 100 TIMES

Northwestern University scientists
have found a new way to record the
minute amounts of light reaching
earth from planets and distant stars.

By attaching an image orthicon tube
to an 1814 in. refracting telescope
they increased the telescope’s light-
gathering power 100 times.

Reporting in Applied Optics, they
said such a device could see a strong
flare sent up by astronauts on the
moon, or track satellites and space
vehicles going to the moon and planets.

LOW-POWER RECEIVER USES
PHASE-LOCKED DEMODULATION

A space tracking communications
receiver, which uses a phase-locked
demodulation system to save power,
has been developed by Autonetics Div.,
North American Aviation, Anaheim,
Calif.

The demodulation system decreases
the threshold signal-to-noise ratio. It
has a 10 MC tracking frequency range
with a —30 dbm input signal.

The receiver’'s high operating fre-
quency, 16,000 GC, allows an incoming
signal to be directed in a reduced
beam, This permits smaller broad-
casting and receiving antennas.

Telemetered data, voice or TV can
be received using about one-half to
one-fourth normal power.

RECENT ASTIA CONFERENCE HIGHLIGHTS

Wiring a mechanized sorter to retrieve scientific data is shown to
radiobiology experts at conference at Armed Forces Technical Infor-
mation Agency, Arlington, Va. Conference was to inform experts about

ELECTRONIC INDUSTRIES -
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COLOR TELEVISION ON
BLACK AND WHITE SETS

The General Television Corp., IFern-
dale, Mich,, disclosed a new process
that shows color on black and white
TV sets.

The process—patent pending—de-
pends on alternating fields of black
and white that cause mild color tints
to show up on monochromatic CRTs.

John Maher, general manager, re-
ports that the vague but noticeable
hues can be produced only through a
special video tape. No regular equip-
ment, from the TV transmitter to the
viewer's set, is altercd in any way.

Called “Telehue.” the process pro-
duces 159 low-saturation tints of red,
blue, green and yellow around perim-
eters of outline letters and line draw-
ings. The viewer cannot turn the
colors off without blacking out the
whole screen.

Mr. Maher says he does not expect
the process to invade or interfere with
the color TV market. It is “only a
secondary process and good for simple
advertising and promotion.”

GSA OPENS NATIONAL
GOVT. COMMUNICATIONS NET

A unified nationwide communica-
tions network to serve civilian agencies
of the Federal Government has been
put into action by the General Serv-
ices Admin.

Called the Federal Telecommunica-
tions System, the leased network con-
nects activities in 43 cities. It is com-
posed of telephone, high-speed data
and facsimile transmission equipment.

Photo shows 1460's 1,100 line/min. output.

1,100 LINE/MIN. PRINTER
FEATURE OF NEW COMPUTER

International Business Machines
Corp. has introduced a new computer,
the 1460, with a 1,100 line per min.
printer—nearly twice as fast as any
printer previously produced by the
company.

The 1460’s printer is an advanced
model of the 1403 Mod. II printer,
previously the fastest, which prints
alphameric data at 600 lines per min.
The 1460 printer can also be used with
the IBM 1410 and 7010 systems.

The computer costs more than
IBM’s standard 1401 and less than the
1410, largest computer in the 1400 se-
ries. The 1460 processes information
internally almost twice as fast as the
1401 and can use the same program-
ming systems,

3 .

I-hour information retrieval program DOD has started in their field.
At right, ASTIA holds symposium on developing specialized vocabulary
for similar program that DOD has initiated in semiconductor field.
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]8 NEW SILICON
MODULES FROM EECO

125°C cireuits in 1 Mc and 10 Mc versions

1 ) o i The ability of all 18 modules in this new silicon family to exceed the
1 Mc Series | 10Mc Series | Circuits Available searing demands of MIL-E-5400F, Class 11, for temperature typifies
their excellent performance in general.

u-501 u-701 Tripie 4-input NOR circuit Supecrior materials and special packaging techniques make these cir-

U-502 U-702 Eight d.nver circuits cuit cards your logical answer to any problem in high temperatures
U-503 u-703 Dual flip-tiops or reliability. Designs are based on derated specifications for the com-
U-504 U-704 Multivibrator and three drivers poncnts used, and the resulting specifications are then further derated
4-505 U-705 Three one-shots to give you reliability in reserve. Should any module ever fail to per-
U-505 U-706 Two exclusive-OR (NAND) circuits form according to specs under the terms of the company’s warranty,
U-507 u-707 Two exclusive-OR (NOR) circuits it will be repaired or replaced tree.
u-508 u-708 Full adder Standard, conservative loading specifications and the availability of
U-509 U-765 Three 4-input-OR circuits compatible hardware make it casy for vou to determine your design
requirements. Write, wire or phone today for free technical literature
or a call from one of our applications engineers.

ENGINEERED " -
SLECTRONICS Power required: - 12VDC, —12VDC.

Compory Logic levels: 0 and 4-6V D(‘ nominal.

ENGINEERED ELECTRONICS Company Curd dimensions: 41 x 57 x 1"
1441 East Chestnut Avenue. Santa Ana. California Contacts: Two sides rhodmm plated with beveled edges for insertion

L S 2 o into standard 22-pin etched circuit board connectors. (Spe-
Telephone 547-5651 ¢ Cable Address: ENGELEX cinll cfiriEacts. also available,)

Construction : Glass-epoxy etched circuit card with funnel evelets.
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APRIL

April 14-19: Spring Mtg., Electrochem-
ical Soc.; Penn-Sheraton Hotel, Pitts-
burgh, Pa.

Apr. 16-17: 1963 Ohio Valiey Instru-
ment-Automation-Electronics Exh. &
Symp., ISA, SESA; Cincinnati Gar-
dens, Cincinnati, Ohio

Apr. 16-18: 10th Cleveland Electronics
Conf., IEEE, ISA, Cleveland Physics
Soc., Case inst. Tech., Western Re-
serve Univ.; Sheraton - Cleveland
Hotel, Cleveland, Ohio

Apr. 16-18: “Optical Masers,’” 13th An-
nual Int’'l. Symp. of Brooklyn Poly-
technic Inst., Microwave Res. Inst.,
Brooklyn Polytechnic Inst., IEEE,
OSA, U. S. Defense Research Agen-
cies; United Eng. Ctr., New York,
N. Y.

Apr. 17-19: Mtg., Philco 2,000 Users
Grp.; Antlers Hotel, Colo. Springs,
Colo.

Apr. 17-19: 15th Annual Southwestern
IEEE Conf. & Electronics Show; Dal-
las Mem. Audit., Dallas, Tex.

Apr. 17-19: 1963 Tech. Mtg. & Eqpt.
Exp., Inst. Env. Sci.; Statler-Hilton
Hotel, Los Angeles, Calif.

Apr. 17-19: 1st Int’'l. Conf. on Non-
linear Magnetics, I|EEE (PGEC,
PGIE); Shoreham Hotel, Washington,
D. C.

Apr. 18: “Plastics for Electronics,”
Tech. Conf., SPE; Syracuse Univ.,
Syracuse, N. Y.

Apr. 19-20: AMS Mtg., Chicago, lll.

Apr. 20: Mtg., Missouri, Arkansas Sec.,
ASEE; Washington Univ., St. Louis,
Mo.

Apr. 21-24: 2nd Annual 3-Day Seminar,
Ass'n. of Electronic Parts & Eqpt.
Mfrs., Univ. of lll.; Monticello, Ill.

Apr. 21-26: 93rd SMPTE Conv. & Eqpt.
Exh.; Traymore Hotel, Atlantic City,
N. J.

Apr. 22-23: Maintenance & Plant Eng.
Conf., ASME; Indianapolis, Ind.

Apr. 22-23: Mtg., APS; Sheraton-Park
Hotel, Washington, D. C.

Apr. 22-24: 2nd AIAA/NASA Manned
Space Flight Mtg.; Marriott Motor
Hotel, Dallas, Tex.

Apr. 22-24: 3rd Annual San Diego
Symp. for Biomedical Eng., IEEE; Del
Webb’s Oceanhouse, San Diego,
Calif.

Apr. 22-25: Nat’'l. Packaging Exp., AMA;
McCormick Place, Chicago, Il.

Apr. 22-26: 44th Annual Tech. Mtg. &
Welding Exp., AWS; Sheraton Hotel,
Trade & Conv. Ctr., Philadelphia,
Penna.

Apr. 23-25: 11th Nal't. Conf. on Elec-
tromagnetic Relays, NARM, Okla. St.
Univ.; Student Union Bldg., Okla. St.
Univ., Stillwater, Okla.

Apr. 23-25: Hypersonic Ramjet Conf.,
IEEE, ASME; Naval Ordnance Labor-
atory, White Oak, Md.

ELECTRONIC INDUSTRIES -
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COMING EVENTS

...in the electronic industry

Apr. 24-26: Power Ind. Computer Ap-

plication Conf., |EEE; Westward-Ho |

Hotel, Phoenix, Ariz.

Apr. 24-26: IEEE 6th Reg. Tech. Conf.;
San Diego, Calif.

Apr. 24-26: Cellular Plastics Tech. Conf.
& Div. Mtg., SPI; New York Hilton
Hotel, New York, N. Y.

Apr. 24-26: IEEE Southeast-South Cen-
tral Dist. Mtg.; John Marshali Hotei,
Richmond, Va.

Apr. 25: “New Trends in Vinyl Plastics
in Def. & Ind.,”” SPE; Cherry Hill Inn,
Haddonfield, N. J.

Apr. 25-26: Railroad Conf., ASME, IEEE;

Biltmore Hotel, Atlanta, Ga.

Apr. 25-26: Nat’l. Conv., Soc. Amer.
Value Engrs.; Americana Hotel, New
York, N. Y.

Apr. 25-26: Mtg., Southeastern Sec.,
ASEE; Ga. Inst. Tech., Atlanta, Ga.
Apr. 26-27: AMS Mtg.; New Mexico St.

Univ., Univ. Park, N. Mex.

Apr. 26-27: Mtg., Pacific Northwest
Sec., ASEE; Oregon St. Univ., Cor-
vallis, Ore.

e e e T e
'63 Highlights

ICEAS, Int'l. Conf. & Exh, on Aerospace
Support, Aug. 4-9, I|EEE, ASME;
Sheraton - Park Hotel, Washington,
D. C.

WESCON, Western Electronic Show and
Conf., Aug. 20-23, |IEEE, WEMA; Cow
Palace, San Francisco, Calif.

NEC, National Electronics Conf., Oct.
28-30, IEEE, McCormick Place, Chi-

cago, lll.

NEREM, Northeast Research and Eng.
Mtg., Nov. 4-6, |IEEE; Boston, Mass.

Apr. 26-27 Mtg. Allegheny Sec., ASEE;
Univ. of W. Va., Morgantown, W. Va.

Apr. 26-28: New England Div. Conv.,
ARRL; Swampscott, Mass.

Apr. 27: Mtg., Rocky Mountain Sec.,
ASEE; Univ. of Utah, Salt Lake City,
Utah

Apr. 28-May 2: 65th Annual Mtg., ACS;
Penn-Sheraton Hotel, Pittsburgh, Pa.

Apr. 29-30: Electro-Nuclear Conf., IEEE;
Richland, Wash.

Apr. 29-May 1: 9th Nat'l. Apalysis In-
strumentation Symp. & Exh., [ISA;
Rice Hotel, Houston, Tex.

Apr. 29-May 2: 1963 Spring URSI-IEEE
Mtg.; Nat'l. Academy of Sciences,
Washington, D. C.

Apr. 29-May 3: Annual Conf., SPSE,
Army Res. Ofc.; Ambassador Hotel,
Atlantic City, N. J.

Apr. 29-May 3: AMS Mtg.; New York,
N. Y.

MAY

May 1-3: IEEE Great Lakes Dist. Mtg.;
Blackhawk Hotel, Davenport, la.
May 1-3: Nat’l. Mtg., Amer. Assoc. for

Contamination Control; Statler-Hilton
Hotel, Boston, Mass.

May 1-9: 3rd Nat'l. Conf. on the Peace-
ful Uses of Space, Armour Res.
Found.; Ill. Tech. Inst., Chicago, Il.

May 2-3: 4th Nat'l. Symp. on Human
Factors in Electronics, IEEE (PGHFE);
Marriott-Twin Bridges Motel, Wash-
ington, D. C.

May 6: Mtg., Mid-Atlantic Sec., ASEE;
Lafayette Col., Easton, Pa.

May 6-7: 1963 Packaging Tech. Conf.,
IEEE Packaging Ind. Subcommittee;
Kellogg Ctr., Mich. St. Univ,, E.
Lansing, Mich.

May 6-8: Aerospace Reliability & Main-
tainability Conf., AIAA, SAE, ASME;
Marriott Motor Hotel, Washington,
D. C.

May 6-9: 9th Nat'l. Aerospace Instru-
mentation Symp., ISA; Jack Tar
Hotel, San Francisco, Calif.

May 7-9: Production Eng. Conf., ASME;
Netherland-Hilton Hotel, Cincinnati,
Ohio

“CALL FOR PAPERS”

10th Nat'l Symp. on Reliability and
Quality Control, Jan. 7-9, 1964,
Statler-Hilton Hotel, Washington,
D. C. The title of the paper, an 800-
word abstract and a brief biographi-
cal sketch of the author(s) must be
submitted by May 15, 1963. Send
ten copies of each to: Dr. L. S. Gep-
hart, Lockheed Missiles & Space
Co., Dept. 64-01, Building 104, Sun-
nyvale, Calif.

1963 Fall Joint Computer Conf., Nov.
12-14, 1963, Las Vegas Convention
Ctr., Las Vegas, Nev. Papers are en-
couraged in the areas of system or-
ganization, computer hardware, ap-
plications, and programming. Prom-
ising new developments should be
emphasized, A complete manuscript,
plus 300-word abstract, should be
submitted by June 3, 1963. Send
three copies to: Mr. Paul M. Davies,
Technical Program Chairman, Aba-
cus, Inc., 1718 21st St., Santa Mon-
ica, Calif.

ENGINEERING EDUCATION
Short courses of interest to engineers,
Computer Research

The 10th Annual Symp. on Com-
puters and Data Processing held by
Denver Research Inst., Univ. of Den-
ver (Colo.) will be June 26-27, 1963, at

(continued on page 15)
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Bendix “Leaf”” Silicon Transistor

-

*Patent applied for. Magnified 265 times—actual size .025”,

BENDIX SILICON PLANAR EPITAXIAL TRANSISTORS OFFER THESE ADVANTAGES:

MECHANICAL ELECTRICAL

‘‘Leaf"” Configuration Lower Saturation Voltage
Larger Emitter Area Higher Gain

Larger Emitter Periphery Improved Beta Linearity
Larger Bonding Area Higher Reliability

TO-5 and TO-18 Packages 81 Types

Write us in Holmdel, New Jersey

Bendix Semiconductor Division Y. 'd

HOLMDEL, NEW JERSEY CORPORATION
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COMING EVENTS

(eontinued from paye 13)

Elkhorn Lodge, Estes Park, Colo. Ses-
sions to cover components, logic de-
sign, computer design philosophy, and
artificial intelligence. TFor more in-
formation, contact: \V. . Eichelberg-
er, Denver Research Institute, Univ. of
Denver, Denver 10, Colo.

Electronic Welding

Courses in electronic welding are be-
ing offered by Vacuwm Tube Products
Div., Hughes Aircraft Co., at its
Oceanside, Calif.,, plant. \Week-long
courses for management, engineering
and technical personnel are taught at
various times during the year. One
course, “Electronic Welding Engineer-
ing,” for production managers and en-
gineers, will be held April 29-May 3,
1963. A more advanced course for
engineers, “Welded Tlectronic Packag-
ing,” is set for May 6-10, 1963. For
details, write: Hughes Welders, 2020
Short St., Oceanside, Calif.

HOLMES, GARDNER TO SPEAK
AT COMPONENTS CONFERENCE

Addresses by D. Brainerd Holmes,
NASA’s Director of Manned Space
Flights, and Dr. James H. Gardner,
Deputy Director of Defense Research
& Engineering, will highlight the 1963
Electrical Components Conference, to
be held May 7-9 at the International
Inn, Washington, D. C.

The Components Conference is
sponsored by the IEEE and EIA, with
the ASQC participating.

OVER 100 PAPERS
SCHEDULED FOR 1963 SJCC

Papers by over 100 U. S. and over-
seas engineers will be presented at
10 day-through-evening sessions, plus
three panel-discussion forums, at the
3-day Spring Joint Computer Confer-
ence, which begins May 21 in Detroit’s
Cobo Hall,

Broad advances in computer tech-
nology will be covered in 38 of the
papers. The conference will be accom-
panied by an exhibit of computer com-
ponents, accessories, complete units
and systems valued at over $12.5 mil-
lion.

The SJCC is sponsored by the
American Federation of Information
Processing Societies —a group com-
posed of the IEEE, ACN and Simula-
tion Councils, Tnc.

ELECTRONIC INDUSTRIES
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The 164

S{Ea

“made-to-measure precision”

How to
twist the power
ina 500 line
around your finger

(and live!)

[
| Wrap your fingers around the selector knob on a Sierra 164 Bi-Directional Power Monitor,

and you're ready to measure power flowing either way in the line. Twist the knob, and
you see reflected; twist again, and you're reading incident. The knob, in your gentle
fingertip grasp, takes the sweat and swearing out of switching. To us, that's really living.

A 164 has cther qualities that help add sparkle to life afield, or in the lab. With just
9 easy-to-calibrate plug-in elements, it covers one of the widest dynamic ranges around:
1 to 1,000 watts and 2 to 1,000 MC. At 7% lbs., the case with handy carrying strap
practically floats off the end of your arm. And when you mate it to a Sierra Series 160
Coaxial Load, you've got a termination wattmeter that's the living end.

The 164 Power Monitor costs $110, complete with Type N connector and a sunny smile
from your Sierra sales representative. The smile is optional. So are matching Type UHF, C,
LC, HN, BNC, or TNC connectors. Even before you SIERRA ELECTRONIC DIV.
buy, you're entitled to a bulletin that gives full in-

formation in a spirit of sobriety. Write us for it, or PH I LCO

contact your nearest Sierra representative. wsusouer o Tord (o tor Gompany,

Sierra Electronic Divisicn/3885 Bohannon Drive /Menlo Park 2, California
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NEWS FROM

New high-purity
alloys make hetter
electron tubes

16

Ingot of high-purity nickel alloy is removed from controlled atmosphere melting furnace.
Alloy is virtually free of impurities which inhibit electron emission. The new alloying technique
and the methods for making cathodes and evaluating their electron-emitting properties were
developed by K. M. Oisen and H. E. Kern.

Scientists at Bell Telephone Laboratories have developed
new high-purity nickel alloys which are proving highly
effective in lengthening the life of advanced-design elec-
tron tubes used in the Bell System. This development
meets the demand of new electronic technology “or long
life and high reliability in electron tubes.

One of the new alloys is now providing the outstand-
ing performance required in the electron-emitting cathode
of the traveling wave tube in the Telstar satellite.

The first step was to devise new means for the fabri-
cation of ultra-pure nickel to eliminate those impurities
harmful to cathode performance. It was then possible
to add to the ultra-pure nickel the alloy constituents and
activating agents desired for optimum cathode perform-
ance, and at the same time to hold the undesirable
impurities at levels below 50 parts per million. These
techniques involved purifying the nickel raw materials
and melting, alloying and casting in controlled atmos-
pheres of hydrogen and helium.

This development is an example of how metallurgical
scientists work to improve cormmunications. The new
nickel alloys are now being produced by the Western
Electric Company, manufacturing unit of the Bell System.

Bell Telephone Laboratories

World center of communications researcn and development

ELECTRONIC INDUSTRIES -+ April 1963
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NOW

from AE

Class E quality
with plug-in
convenience
and economy

L3 LN ]

Y ]

Take one Class K relay with taper tabs. ..
add a mating socket and u cleur plastic
cover. The result...a telephone quality re-
lay with all the convenience of octal-type
plug mounting...that saves vou $1.93 or
more per relay! And, the EIN's modern, low
silhouette design improves the appearance
of your manufactured equipment and cuts
space requirements up to 20¢;. Simplified
fabrication is possible, too, through the use
of standard taper tab receptacles for socket
terminations. {Terminals may be soldered
in the usual way if desired.)

Consider another outstanding EIN
benefit...because sockets, relays and
covers are sold as separate items, you may
buy only the sockets and mount and wire
them into your chassis. Then, order the
relays and covers and insert them to com-
plete the assembly. There is no need to
maintain large inventories of puarts until
vou need them.

And, EIN relays with many of the most-
used spring combinations are available
“off-the-shelf’" for immediate delivery.

In two money saving areas...initial cost
and versatility...the EIN provides an ex-
cellent solution to your problems of pur-
chasing, delivery, mounting, assembly,
maintenanceand environmental protection.

Far additional information. address vour
request to: Director, Control Equipment
Sales. Automatic Flectrie, Northlake, TII.
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TECHNICAL SUMMARY

OPERATING VOLTAGE—Up to 220 volts, d.c. or a.c.

RELAY LIFE—100-to 200-million operations, depending on appli-
cation.

OPERATE TIME-—Range, 0.005 to 0.050 sec. max.

RELEASE TIME—Range, 0.005 to 0.150 sec. max.
CONTACTS—Twin. Code 0-18 ga. (palladium-silver) make or
break 135 watts (max. 3 amps., non-inductive load). Large, sin-
gle contacts available for heavy duty application.

CONTACT SPRING CAPACITY—Maximum of 12 springs per
pile-up.

COILS—Single-wound, avaiiable with resislance up to 10,000
ohms. Double-wound coils can be furnished on special orders.
SOCKET TERMINALS—Accommodate AMP Series 78 taper tab
receptacle, or may be soldered.

DIMENSIONS—(Including cover): Up to4 Form C contactsprings.
12544" x 1%%44" x 2%"; up to 8 Form C contact springs, 12%a" x 274"
x 2%". (Socket terminals extend 33" below mounting surface.)
SPECIAL MOUNTING—If additional protection against **shake-
out” is necessary, any of four methods employing hold-down
screws (supplied) or optional banana plugs* may be used. Ask
for AE’s Product News on EIN relay for mounting details.

SPECIAL FEATURES—Available as magnetically latched relay.
*Optional at slight additional cost; banana plugs secure relays against

reasonable shock and vibration while retaining quick plug-in and re-
moval feature.
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how to
recognize
the

NIEW
SERIES EIN
RELAY

(you'll be seeing lots of them)

PLASTIC COVER
INTEGRAL SOCKET
ECONOMY
OFF-THE-SHELF DELIVERY

RS-18 | Cadmium | $1.19 | $ 85 | $ .68
" RS-19 | Gold 1.40 1.00 80

HOW TO ORDER

The Class E taper tab relay, socket and
cover which make up a Series EIN relay
must be ordered as three separate items.
Sockets RS-18 and RS-19 and plastic cover
RV-49 fit Class E taper tab relays with up
to 4C spring combinations, while sockets
RS-20 and RS-21 and plastic cover RV-50
fit relays with up to 8C spring combina-

tions. For example, an order for an RS-30
taper tab relay should be accompanied by
an order for either an RS-18 or RS-19
socket and an RV -49 plastic cover. Optional
banana plug mounting (mentioned else-
where) available @ 25¢ per relay. Specify
catalog number TT-36.

TT-36
(two supplied)

TAPER TAB CLASS E RELAYS, D.C. TO MAKE SERIES EIN RELAY

2C

4c
SOCKETS

Plating NET PRICE_ (EACH)
Material 19 10 19 20+

Coil Ohms Nominal Voltage

550 ] 110 v. a.c.
550 110 v. ac.

5
L

1
1

1
1
1

FOR
RELAYS )
Dimensions WITH: Cat. No ] 1
2C and

1% x 1% x %" 4 20 comb RV-49 | $

19 | 10-19

956| 683
956| 683
L 9.81

10.26

12.84

NET PRICE (EACH)

7.98| $5.70

9.81
10.26
0.78 |
0.78

2‘95J
3.20 9.
3.20

NET PRICE (EACH)

20 +

$ 8.20 | $5.86 | $4.69

5.99

COVERS

NET PRICE (EACH)
9 [ 10-19] 20+

42 % 30| $ 24

RS-20 Cadmium 1.47 1.05 .84
| Rs21 | Gowd

189 | 135 | 108

1% x27x " 4 C08n(1:b ) Rvs0

All items available from stock. Prices are subject to change without notice

|

49 ,35J 28

AND IT'S FROM

AUTOMATIC ELECTRIC

Custom Assemblies engineered

to your specifications are also available Home Office—Northlake, I, 345-7111

Salesmen in principal cities. See the yellow pages, under ''Relays’”.

AUTOMATIC ELECTRIC

Subsidiary of ul.“Al
GENERAL TELEPHONE s ELECTRONICS i@




M In the continuing cold war between West and East, one of
the more powerful weapons the United States has is the
around-the-clock broadcasts of news and commentary by the
U. S. Information Agency. Heard in 36 languages, this broad-
cast operation known as the Voice of America is virtually the
only means of getting the truth to millions behind the Iron
and Bamboo Curtains. Attesting to the success of the USIA
-program is the fact that the Communists use some 2,000
transmitters in an effort to block out free world broadcasts.
M To maintain and strengthen the Voice of Amer:ca, the
world's largest transmitting facility is now beaming programs
overseas from Greenville, North Carolina. Building this facility

was a joint effort by Continental Electronics Systems, Inc.,
and Alpha of Texas Inc., subsidiary of Collins Radio Co.,

with Continental Jesponsible for the electronic aspects of
M The Consolidated East Coast Facilities are at
three sites totalling 6,000 acres of cleared timber land. Two

the project.

transmitter sites and the receiving sites are 18 miles apart.
Each of the transmitting sites has three 500,000 watt short
wave transmitters supplied by Continental Electronics Manu-
facturing Company. Other transmitters include: Three
250,000 watt transmitters, three 50,000 watt and two 5,000
watt transmitters, for a combined tota!l transmiting power of
4.82 million watts.

SYSTEMS, INC. MAILING ADDRESS: BOX 17040 e DALLAS 17, TEXAS e EV 1-7161

4212 SOUTH BUCKNER BLVD.

L7V SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.

Designers and Builders of the World's Most Powerful Radio Transmitters
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This is the micropower transistor—a new siticon epi- microamperes, with reduced falloff beyond 10 milliam-
taxial planar device that offers higher efficiency at micro-  peres.
watts or milliwatts. As a switch, or as an amplifier, the This performance stems from advanced device design
type 2N2784 offers capabilities beyond any now avail- and refined photolithographic techniques plus Sylvania’s
able! Typical: 1 KMC bandwidth—higher beta level at exclusive skills in epitaxial technology. Unusually small

Fastest silicon switch available: new

Epitaxial construction, new 3;stripe configuration, and small
size, produce new high switching speed (To, +Toi =12 nanoseconds)
with low saturation voltages (typically 0.2 volts).




junction sizes and spacings, low capacitances, result in  able in the TO-18 package. The 2N709 and 2N709A
improved frequency response for both switching and  will also be made available in TO-51 co-planar and TO-46
amplifier applications. packages.

The Sylvania 2N2784 and the 2N709 and 2N709A, For more information, write to Semiconductor Division,
which are members of the 2N2784 family, are all avail-  Sylvania Electric Products Inc., Box 87, Buffalo, N. Y.

1 KMC Sylvania epitaxial planar transistor

2N2784 2N709A
SYMBOL CHARACTERISTICS Min Max Min Max TEST CONOITIONS
hee DC Current Gain 40 120 30 90 le=10mA Vee=0.5V
hre DC Current Gain 15 15 le=30mA Vee=1.0V
heg (—55°C) DC Current Gain 10 10 le=10mA Vee=0.5V
Vae (sat) Base Saturation Voltage 70 B85 ¥ . d 70 85 v le=3.0mA la=0.15mA
Vee (sat) Collector Saturation
Voltage . . . le=3.0mA la=0.15mA
Cob Dutput Capacitance Y I d lg=0 Vea=5.0v
Cre Emitter Transition
Capacitance d d i le=0 Vea=0.5V
leao Collector Cutoff Current le=0 Vea=5.0V
leo (150°C) Collector Cutoff Current . . . lg=0 Vea=5.0V
BVceo Collector to Base Break-
down Voltage le=104A lg=0
Veeo (sust) Collector to Emitter
Sustaining Voltage d l ! le=10mA 1g=0
(pulsed)

BVeao Emitter to Base Break-

down Voltage d d o le=0 lg=10uA

Ts Charge Storage Time

Constant

ta e . Turn-on Time

(V;((o)-‘:—].ov) |c=10mA I.|=2mA

Turn-off Yime le=10mA lg1=ls2=1.0mA

fr Gain-Bandwidth Product 1e=5.0mA  Vee=4.0V

le=lg1=lg2 =5.0mA

DC CURRENT GAIN vs. COLLECTOR CURRENT GAIN-BANDWIDTH PRODUCT vs. COLLECTOR CURRENT

— 1 | N\

M

.2 S5 12 5 10 20 50 100 2 34 56 7 8 9101112131415
Collector Current, I¢ (mA) Collector Current, I¢ (mA)

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE &EZEUTEUIV/L’S

NEW CAPABILITIES IN: ELECTRONIC TUBES - SEMICONDUCTORS
MICROWAVE DEVICES « SPECIAL COMPONENTS « DISPLAY DEVICES
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EAST

EL-TRONICS, INC, Warren Fg.. has formed on
INT'L DIV. to pramote ond service foreign sales
The divisian will be bosed in New York.

AVNET ELECTRONICS CORP., New Yark, N Y
will acquire the FAIRMONT MOTOR PRODUCTS
CO., INC., Philadelphia, Pa., ond its two offili
oted enterprises for $4 millian in cosh.

INTERNATIONAL TELEPHONE & TELEGRAPH
CORP. has farmed the ITT ELECTRON TUBE DIV.
A unit af the division will be in a new $3.5 mil
lian plant plonned near Easton, Fa. The 25000
sa. ft. facility will be for making special pur
ouse tubes ond will also contain research facili
cing,

SBD SYSTEMS, INC., hos moved power supply
=ngineering and production aperations into new
and larger plant facilities in Farmingdale L. I.
NOY.

BIDDLE-GRAY CORP., Plymouth Meeting Pa.
nas acquired the GRAY INSTRUMENT CO., Phila
selphia, Pa. Both firms stem from the Queen Co.
1 Phila. instrument manu‘acturer from [(B53 until
‘he turn of the century

RCA SERVICE CO., Cherry Hill, N. J. haos re
=ived a $3.7 million contract from NASA's
Manned Spacecraft Ctr., Hauston, Tex, to de
.ign, make, install and test a solar simulation
stem ta test the Apalla spacecraft.

GENERAL RADIO CO., W. Cancord, Mass. wil
anstruct a 75,000 sq. ft. plant in Boltan, Mass.
this year. It will be used to design and make
gnal generators and micrawave equipment.

U. S. SONICS, INC., acoustic materials R&D
company, has acquired a mile square lake with
40 ft. depth near Bol*on Mass. The firm is now
puilding a floating laboratory to develop ASW
devices for the Navy and commercial underwaier
ensing devices.

PHILCO CORP.’S COMPUTER DIV, Philadel
ohia Pa., has delivered a large-scale 211 com
puter system to the EDP Ctr. of AERONUTRONIC
DIV, FORD MOTOR CO., Newport Beach, Calif.
Philco, a Ford subsidiary, installed a similar
system for the parent company in Dearborn
Mich., last manth.

DYNAMICS CORP. OF AMERICA, New York
N. Y. aeraspace and cammunications systems
and equipment firm, will acquire INT'L ELEC-
TRONIC RESEARCH CORP., Burbank, Calif in-
s‘rument and companent manufacturer, in an
exchange-af-stock transaction

SANDERS ASSOC., INC., Nashua, N. H. s
building a 50,000 sq. ft., 2-story plant in Bed-
‘ord, Mass., ta accommodate R&D and manufac-
turing operations for its  missile-electronics
weapons systems.

MID-WEST

DALE ELECTRONICS, INC., Columbus, Neb., has
apened its third productian facility there. The
new 41120 sq. ft. building will be used to pro
duce both precision and trimmer potentiameters.

LOCKHEED MISSILES & SPACE CO., Sunnyvale

alif , has begun building an R&D Ctr. in the
Industrial Res. Park in Huntsville, Ala. NORTH.
ROP CORP., IBM and THOMPSON-RAMO-
WOOLDRIDGE either plan or ore constructing
R&D facilities in this location.

MONSANTO CHEMICAL CO. is expanding its
electranic chemicals plant at St. Charles, Mo.
The multi-million dollar expansion will include
enlarging present float-zone, polycrystalline and
Czochralski silicon productian focilities and as-
sociated evaluation laborataries.
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NEWS BRIEFS

Capsule summaries of important happenings in
affairs of equipment and component manufacturers

STANDARD KOLLSMAN INDUSTRIES, INC., Mel
ose Park, Ill., has ocquired the GRIGSBY CO.,
INC., Arlington Hts. Ill., electronic switch mon-
socturer. The firm will be operated as o divi-
on of SK!

MINN. MINING & MFG. CO. St. Poul Minn,
nas formed an INSTRUMENT DEPT. The deport-
ment, locoted in Hawtharne, Calif., near Los
Angeles, will praduce digital instruments for
measurement ond contral of electronic processes.

CONTROL DATA CORP,, Minneapolis, Minn.
computer monufocturer, has formed o new sub
sidiary, MEISCON CORP., in Chicago, Ill. The
new firm is bu'lt araund o nucleus of engineers
and mathematicians farmerly employed by o
now bankrupt firm MEISSNER ENGINEERS, INC.

Two former Midwestern divisions of PACIFIC IN-
DUSTRIES, INC., San Francisco, Calif., both of
which produced quartz crystals and crystol filters,
hove been merged. They are MIDLAND MFG.
CO., Kansas City, Kans., and WRIGHT ELEC-
TRONICS CO., Kansas City, Mo

CENTRALAB ELECTRONICS DIV, GLOBE-
UNION, INC. Milwaukee, Wis,, will build a
40,000 sq. ft. plont at Lafayette, Ind., to make
electronic components. The facility, to be located
in McClure Industrial Fork, will cost $500,000.

TRION [INSTRUMENTS, INC., Ann Arbor, Mich.,
subsidiary of LEAR SIEGLER, INC.  Santa
Monica, Ca'if. has been renamed the LASER
SYSTEMS CTR. of LS! in accardance with a
tear-Siegler policy of identifying campany op-
erations with their praducts and programs.

SCIENTIFIC COMPUTERS, INC., Minneapolis
Minn., has acquired COMPUTER LABORATORIES,
INC., Houston, Tex K computer service firm, in
an exchange-of-stock transoctian. Computer Lab-
oratories will continue operating in Houston as
an SCI subsidiary. SCl's existing Houston com-
puter center will be integrated into Computer
Laboratories Center there

VALLEY MFG. CO., Valley, Neb., has completed
a 25,000 sq. ft. addition to its tapered steel pole
manufacturing facilities there.

WEST

PHILCO CORP.'S WESTERN DEVELOPMENT
LABORATORIES, Palo Alto, Calif., will be ex-
panded in a $14.7 million develapment program
over the next two years. Most af the expenditures
will be to equip a new environmental center.
This will include a thermal vacuum chamber,
electrodynamic vibrator system, high vacuum
space chamber, sphere shock machine and daota
center,

WESTERN OPERATION, SYLVANIA ELECTRONIC
SYSTEMS, INC., will nearly triple its manufac-
turing space in Santa Cruz, Calif. The expansian
will include o 4B,000 sq. ft. systems manufactur-
ing building, office building and additions to
the present 32,000 sq. ft. structure.

THE DEUTSCH CO., Los Angeles, Calif., is build-
ing a $400000 corporate headquarters an a 2!
acre site at the Los Angeles Int'l. Airport. The
headquarters. ta be occupied in June, will also
be occupied by the Los Angeles Sales Office of
DEUTSCH ELECTRONIC COMPONENTS DIV,
Banning, Calif

VARIAN ASSOC., Palo Alto, Calif., is building
a $! million, 43,000 sq. ft. new structure in Folo
Alto ta house its central research facility. Equip
ment will include chemistry, electranic and phys-
ics laborataries, special equipment for radiaac-
tive trace studies, a large scientific computer,
conference roams and a library.

TAMAR ELECTRONICS, INC., Los Angeles, Calif.,
has purchased STODDART AIRCRAFT RADIO,

ELECTRONIC INDUSTRIES -

150 o' Lo< Angeles ‘or un undisciosed sum. The
S:oddor' firm hod sales of obout $3.5 million in
~62

CONSOLIDATED AMERICAN SERVICES, INC,,
Hawthorne, Calif., supplier of nondestructive test-
ng ond nucleor decontaminotion services, has
formed o new subsidiory. CONSOLIDATED
X-RAY, INC., in Tulso Okla. The subsidiory will
supply rodiogrophic inspection services for petro-
eum pipelines, gas transmissian and gos utilities,
and to petrachemical and chemicol process
plants

REMANCO, INC. Sonto Monico. Colif., will
merge with onother microwave firm, MICRO-
RADIONICS, INC., Van Nuys Calif. ELEC-
TRONICS CAPITAL CORP., San Diego. Calif.
has invested $1.750,000 to acquire a two-thirds
interest in the cambined firm, which will aperate
at the Micra-Radionics facilities.

ULTRA-SONIC SYSTEMS, INC., Palo Alto, Calif.
has been renamed the DURASONICS DIV. of
DURA-BOND BEARING CO. Ultrosonic Systems
was acquired by Durabond as o wholly owned
subsidiary early in 1962.

WATKINS-JOHNSON CO., Palo Alta, Calif
electranics firm has acquired STEWART ENGI
NEERING CO., Santa Cruz, Calif., in an ex
change-of-stock transaction. The Santa Cruz firm
makes backward-wave ascillators and controlled
atmosphere furnaces used im making electron
tubes.

SCIENTIFIC DATA SYSTEMS has awarded ELEC-
TRONIC MEMORIES, INC., Los Angeles, Calif
a contract far aver $250,000 worth of ferrite core
memory stacks to be used in computers.

HUGHES AIRCRAFT CO.'S ELECTRONICS DIV
has reorganized its PACKAGED ASSEMBLIES
DEPT. and chonged its name to the MODULAR
CIRCUITS DEPT. Other special semiconductor
work besides that an modular circuits has been
transferred ta the SEMICONDUCTOR DIV,
HUGHES COMPONENTS GRP.

X-ONICS CORP., Son Diego, Calif. ultrasonic
products manufacturer, hos merged with TRI-LAB
ELECTRONICS, a components firm. X.onics is
alsa negotiating to acquire LA JOLLA ELEC-
TRONICS CORP.

VARO, INC., Garland, Tex., electronic concern
has acquired same of the assets of U. S. INDUS-
TRIES ENGINEERED PRODUCTS DIV, Goleta,
Calif. This division sold electromechanical prod-
ucts to the aeraspace industry. Acquired assets,
contracts, patents, copyrights and equipment,
etc., will be taken over by Varo's ELECTRO-
KINETICS DIV, Santa Borbara, Calif

COMPUTER CONTROL CO., Los Angeles, Calif,,
has received a $150,000 NASA contract for
Ranger follow-on experiments. The contract is
for design and construction of digital Data Con-
ditioning Systems. These will sample instrument
data and prepare it to send back ta earth.
Sampling rate, experiment timing and readout
word lengths can be varied with the DCS stored
program.

UNIVAC DIV, SPERRY RAND CORP., has formed
a Western Regiona! Defense Marketing Organi
zation in Los Angeles, Calif. It will be at 5314
W. Imperia! Highway

AMERICAN MICRO DEVICES, INC., has moved
its STANDARD RECTIFIER DIV. from Santa Ana,
Calif., to Phoenix, Ariz. An expansion of the
firm's Phoenix facility has just been completed.

BURR-BROWN RESEARCH CORP., Tuscan, Ariz.,
tronsistorized instrument manufacturer, has moved
into a new 10000 sq. ft. facility there which
daubles the capacity aof its farmer plant.
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UNIVERSAL DATA PROCESSING CORP., Los
Anaeles, Colif.. has acquired INTEGRATED BUS_I-
NESS PROCEDURES, INC., N. Hollywood. Colif

CONTINENTAL ELECTRONICS MFG. CO., sub
of LING-TEMCO-VOUGHT, INC., Dallas. Tex., hos
received contracts totaling $872.000 fram the U S
Navy for the manufacture of 3 high power, low
frequency fleet communicatians rodia tronsmit-
ters. Two of the 100k, PEP, CW, FSK,  SSB
AN/FRT-41 tronsmitter will be instolled at the
Navy Rodio Center, Dixon, Calif. The third will
be instolled in Scatland.

NORTHROP CORP., NORTHROP NORAIR,
Hawthorne, Calif., hos received o $434,000 U.S.
Air Force cantract to explore the use of exotic
columbium and molybdenum metals for oero-
space vehicles. Under contract to the Manufoc
turing Technology Laboratory of the USAF Aero-
noutical Systems Div,, Norair will develop
manufacturing methods and processes for joining
columbium and molybdenum olloys into large,
high-strength honeycomb sondwich panels.

BENDIX CORP., BENDIX-PACIFIC DIV. N. Holly-
wood, Calif,, has been awarded a contract in
excess of $1 million by the USAF for a sonar
system to help missile tracking ships pinpoint
the location of nose cones ar instrument pack-
ages upon sea landings.

TELECOMPUTING SERVICES, INC., subs. of
TELECOMPUTING CORP., has consolidated its
data processing operation, in a building pro-
viding twice the floor space previausly available
to its Califarnia Div. and Los Angeles Data
Center, at 8155 Van Nuys Blvd., Panorama City,
Calif.

AUTOMATIC SIGNAL DIV. OF LABORATORY
FOR ELECTRONICS, INC., Norwalk, Conn., has
received a contract fram New York City, call-
ing for delivery af radar surveillance equipment,
to study traffic conditians on the Lang Island
Expressway.

SPIROTECH CORP., has been recently formed
and is naw in production of precisian wire-
waund patentiometers. The main offices and
plant far the new corporation are in Farming-
dale, L. 1., N. Y.

KOLLSMAN INSTRUMENT CORP., Eimhurst, N. Y.,
has been selected by the U.S.A.F. as prime can-
tractor for the AN/USQ-2B geadetic survey and
phata mapping system for RC-I135A et aircraft.
$3,364,493 have been abligated of the total
amaunt af the cantract which hos not been dis-
closed. The cantroct is expected ta have a
patentiol af abaut $50 millian.

JANCO CORP., Burbank, Calif., maker of rotary
and salenoid-aperated switches, has campleted
a plont expansian. The expanded facilities at
3141 Winona Ave., Burbank, contain 30,000 sq. ft.
and house executive affices, sales display raam,
enginerring and drafting departments and pro-
duction facilities.

CENTURY GEOPHYSICAL CORP.. Tulsa, Okla.
has acquired HULL INSTRUMENTS, INC., Pasa
dena, Calif., in an exchange-of-stock transac-
tian. The acquired firm, including executive
and technicol persannel, will be absarbed by
CENTURY ELECTRONICS &  INSTRUMENTS,
Tulsa subsidiary of CGC.

RHO ENGINEERING, component and pawer
supply manufacturer, has relacated to mare spo-
ciaus headquarters at 2234 Calby Ave. in W.
Los Angeles. The $250,000 plant accupies 25,000
sq. ft. of flaar space. New facilities have
glassed-in areas far winding, calibrating, en-
capsulating (all temp. and humidity cantralled),
cycling and quality cantral. An R&D lab and
maintenance machine shoo are included
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PHILCO T2351

UHF/L-BAND
TRANSISTOR

IT'S AN AMPLIFIER . . .

8 db minimum power gain at 1 G¢
12 db typical power gain at 1 Gc
8 db typical noise figure at 1 Gc
Philco coaxial package, with electrically
shielded base design, reduces feedback ca-
pacitance an order of magnitude compared
with TO-18 versions.

IT'S AN OSCILLATOR. . . .
10 mw typical power output at 1 Gc.

IT'S AN MADT? ...
Proven Philco MADT design in a new coaxial
double-ended package. The new Philco package
provides virtually complete isolation between
input and output.

IT'S
AVAILABLE TODAY
IN QUANTITY'!

For immediate delivery, call your Philco Industrial Semiconductor Distributor, or your nearest COMPAR
office. For complete data, write Dept. E1463S.

SPECIAL PRODUCTS OPERATION l l l I CO
®

A SUBSIDIARY OF %_(//!@/vr%}ﬂiz/}aﬂg/)

*Micro Atloy Diffused-base Transistor LANSDALE DIVISION, LANSDALE. PA.

Circle 9 on lnquiry Card IN EUROPE: Avenue de Beauregard 3, Fribourg, Switzerland




NUCLEAR POWER
AND MARKET GROWTH

Atomic energy ‘‘industry,”’ long con-
sidered a powerfu! mirage, has been
critical of the AEC. Practically all peace-
ful and military uses and financing of
atomic energy have been under the
strong hand of the AEC. Now the
mirage seems to be taking more defi-
nite form.

Dr. Glenn T. Seaborg, AEC chairman,
told a Congressional committee that
1962-1963 will be a milestone in civil-
jan nuclear power. Private utilities and
manufacturers are considering five
large nuclear projects to cost about
$500 million. They will generate a
total output of 2,400 nuclear mega-
watts.

“Implications are clear,” said Sea-
borg, “when those figures are held up
to the estimated $970 million for the
22 plants now under construction,
with a collective output of 1,270 mega-
watts.

“In effect, the civilian nuclear pro-
gram seems to have gone critical.”

Many companies making electronic
instruments for the industry also may
be *going critical.”” This latest move
in nuclear power offers potential growth
and markets for electronic instrumenta-
tion. Items such as dosimeters and
other detection devices would help
that growth. Nuclear reactor controls
and instrumentation directed at safety
in handling materials would open an-
other part of the market.

AEC's strong control over nuclear
power can be laid to a creditable de-
sire for employee safety on one hand,
and a somewhat fearful desire for fool-
proof controls on the other.

MORE FIRMS USING EDP
TO FORECAST SALES

A study by the National Industrial
Conference Board of more than 200
firms shows that more companies, in
increasing though still small numbers,
are using computers to ‘‘crystal ball”
sales trends. As the sales forecast
is a key management tool, so the com:
puter is a tool of sales forecasters.
Ultimately, EDP planners foresee a ris-
ing tide of management and market-
ing uses of computers, far beyond the
current and relatively limited uses of
the instruments for clerical and ac:
counting jobs.

ELECTRONIC INDUSTRIES
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NIARKETING

Facts and Figures Round-Up

EDP MARKET WILL TOTAL OVER $4 BILLION IN 1963

Total 1963 national expenditures for
computer hardware and ‘“‘software’ are
estimated at approximately $4 billion.
This figure was forecast by Harold A.
Strickland, Jr., vice president and gen-
eral manager of GE Industrial Elec-
tronics Division.

Computers are leading double lives
in the industry. They represent a grow-
ing market for relatively high-priced
and complex electronic circuitry. That
same circuitry is now processing a
small, but growing amount of man-
agerial and marketing information, and
some computers are processing such
marketing data for the electronics com-
panies that make computers.

According to Surickland, some 6,275
digital computers will be delivered in
the U. S. in 1963 for data processing
applications. Of these, 200 will go to
the Federal Government, and about
6,075 to institutions, industry, banking
and commerce. Their total value, in-
cluding standard peripheral equipment,
will approximate $2.6 billion, and their

use, including ‘“software,’” will involve
an additional $1.4 billion.

Looking ahead, John E. Johnson,
vice president, RCA Automatic Data
Processing, said that even if computer
equipment is used for clerical automa-
tion alone, the total computers de-
livered would probably hit 40,000 by
1970. He noted that the EDP industry
has already delivered some 10,000
systems in this country. He predicts
that the computer population by 1970
could easily reach 75,000 for all appli-
cations.

Johnson's prediction is based on
the ‘“‘three-step evolution” of automa-
tion of specific clerical jobs, integrated
data processing and use of computers
for profit-making management.

By computer, RCA Electronic Tube
Division has developed both long-range
and short-range strategies for market
planning, and has pinpointed certain
sales in radio and black & white TV
sets by EDP programming.

MARKETING ACCENT
SWITCHES TO SAVING

Although the DOD is the biggest
buyer in electronics, the defense and
aerospace marketing accent appears
to have switched from selling to saving.

Budgets for the DOD have gone
from $51 billion for fiscal 1962 to $53
billion for fiscal 1963. An estimated
DOD budget of $55.4 billion is forecast
for fiscal 1964. And yet the industry
question seems to be ‘“‘what's being
economized?”’

General Dynamics Astronautics claims
“savings on top of savings' in the
move of the Azusa Mark | missile track-
ing system from Cape Canaveral to
Grand Bahama lIstand. The move cost
the Air Force $887,820. more than
109, less than the contract price.

Martin Marietta, Orlando (Fla.) Ds-
vision, accents results of its *Zero
Defects Program.”

It cites no defects in hardware or
documentation for Pershing ground
support sets and a 259, drop in over:
all plant rejects compared with 1961.
It cites a 309 reduction in scrap
costs, also compared to 1961

Federal Aviation Agency, a govern-
ment-civilian operation with defense
interests, notes that Consolidated Air

Route Traffic Control Centers will fetch
potential savings of ‘‘more than $116
million in the next 16 years.”” Cooper-
ative programs with the DOD, such as
joint use of long-range radar, saved
about $9.5 million in capital improve-
ment funds.

NEW ELECTRONIC MARKETS

GE has an electronic timer with her-
metically sealed relay. The unit can be
operated for time interval or time de-
lay, in four timing ranges.

Electronic goggles, part of an Air
Force experiment, are designed to pro-
tect the wearer from the blinding flash
of a nuclear blast. The principle in-
cludes automatic detection of light
flashes to produce an output current
pulse that will plate a lens. Researchers
are working on other optical protec-
tive aids.

Electronic air cleaner, ‘‘aggressively
marketed’* by Minneapolis-Honeywell,
“traps 70% to 959% of dirt and dust
in homes.” The firm withdrew from
making and selling such cleaners for
office and factory buildings. It is still
making and selling its ‘‘new and im-
proved residential model,” which is in-
stalled in ductwork of a home heating
and cooling system.
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Don’t Oonfuse These Two

You Need HIGH STABILITY PORCELAIN CAPACITORS
. .. for tuned circuits and r.f. applications

|

VY 01

End Radial
VY 04 3
Radial ;

VY 12
Axial-Radial

solid state The molecular fusing of an exclusive,
PORCELAIN dense dielectric material with fine silver
CAPACITORS clectrodes gives “VY ™ Capacitors exceptional

stability, long life, and unexcelled performance.
Manufactured from high quality glass “frit”,

¥ low loss devcloped in the “Vitramon™ rescarch
ﬂ(— low noise laboratories, “VY” Capacitors exhibit the
greater stability following typical performance characteristics
* wide temperature range after an accclerated test of 10,000 hours at
* impervious to humidity 125-C with 150% of rated voltage:
Dissipation Factor .00203, Insulation .
Resistance 101¢, Capacitance Drift 0.1
* —55°C to 125°C operation mmf. After 30,000 hours at 25°C and rated

¢ 0.5 mmf to 6800 mmf
¢ 50 to 500 vdc

Conforms to
MIL-C-112728

voltage, Dissipation Factor was .00072 9
and Insulation Resistance 100 ohm farads.

For High Reliability Application
write for S-1002B.
HIGH RELIABILITY ELECTRONIC COMPONENTS DESIGNED TO MEET THE

© Vitramon, Inc. 1963
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Qualit_y Capacitors... 'EM »

You Need these tiny GENERAL PURPOSE CERAMIC CA%ACITORS
. for coupling and by-pass apphcatmns

VK 22
Ribbon Lead
Epoxy Coated

Epoxy Coated ) Epoxy Coated

VK 20
Molded Case

VK 30
Molded Case

microminiature These microminiature “High K™ units offer \. \
CERAMIC outstanding performance characteristics and a
CAPACITORS wide capacitance range. Dissipation Factor

is 1.5% for values through 680 mmf and less
than 2.5% for values from 820 mmf through
10,000 mmf. Temperature Coefficient is

* 10% for values through 680 mmf
and +15% for values from 820 mmf to

* T88°Cto 150°C 10,000 mmf. Available with molded case

¢ 10-10,000 mmf

« 200 vdc rating and radial leads; epoxy coated with radial or
e axial leads; and epoxy coated with axial
MIL-C-11015C 1347194 ribbon leads. MIL parts stocked in depth
CKO5 and CK06 to meet your CK requirements.

For High Reliability Application
write for S-1003.

MOST RIGID REQUIREMENTS OF THE INDUSTRY
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How Armco Thin Electrical Steels
Help You Design Low-Cost, Efficient Apparatus for
400 Cps and Higher Frequencies

FLUX CONTROL CURVE

SELF-SATURATING

H-W MAGNETIC AMPLIFIER

ARMCO ORIENTED T
4 Mily Thick
Tests Mode on Epstein Somples

Chenge af Scale

Annvoled ot 1325 F After Sheoring
Flux Paraliel to Rolling Dwection

Negligible Joint Effects
Assumed Density 7.65 grams per cu cm

400 CYCLES PER SECOND

Curve No 6019

™

A1 O bios, Nim = 10 Owrsteds

A1 Cut oft, NIm= 2 NIc

: 32 = 10 Kidogausses

l 3 T Wh = 00344 Wons per Pound per Cycle
At Bq = 15 Kitogausses

I | Wk = 00717 Wots per Pound per Cycle

18 Kilogousses

Wi, = 0123 Wans per Pound per Cycle

T

ad—Kilogausses

D.C HYSTERESIS LOOPS

At Peck Inductions of

10, 15 and 18 Kilogovsses
ARMCO ORIENTED T.S
4 Mils Thick

Tests Mode on Epstein Somples
Anneoled of 1325 F Atter Shearing
Flux Porollel 1o Rolling Direction

Negligible Joint Eftects
Assumed Density 7.65 grams per cu (M—J

Curve No. 6025

30

D-C Contrel Bias—-Oersteds

Armeo Trax-Cor T. Oriented T. and Ori.
ented TS provide all the advantages of high
quality. low-loss electrical steels plus a wide
range of magnetic properties and thick-
nesses, You can design more precisely and
produce reliable components at least cost.

Thin Armeo Electrical Steels offer all these
advantages:

Exceptionally high permeability

Low hysteresis loss

Minimum interlaminar loss

High lamination factors

Properties fully developed at the mill

I nexcelled uniformly high quality

\ S

2 4 5 8 1 3 s 7 s N
Magnelizing Force Oersteds

Armeo Trax-Cor T. a nonoriented grade,
is produced in 7 and 5 mil thicknesses;
Armeo Oriented T in 610 1 mils: and Armeo
Oriented ‘TS, a super-oviented grade, 4 mils
thick.

Use the multiple advantages of Armco
Thin Electrical Steels for radio and televi-
sion transformers as well ax magnetic ampli-
fiers. reactors. pulse generators and other
components that operate at 100 and higher
cps. Write us for complete information,
including design curves. Armco Division,
Armco Steel Corporation, Dept. A-383, P. O.
Box 600, Middletown, Ohio.

ARMCO Armco Division

V
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“Q' IS FOR QUICK CONNECT AND
QUICK DISCONNECT. New Class Q"
field-indexable plugs and receptacles now
extend the capabilities of Pyle-Star-Line®
Neptune Series, connectors. They have
significantly facilitated coupling and un-
coupling of cable networks for power, con-
trol, and communication circuits.

An axial “push'’ visibly and audibly en-
gages, locks, and environmentally seals
the connector. Conversely, an “‘axial’' pull
on the plug instantly disengages it from
the receptacle.

Field indexing of Class “Q’" connectors
permits a single cable assembly, using
either MOD | (captive contact) or MOD I
(crimp removable contact) inserts, to de-
pendably service as many as 16 key posi-
tions without mismating. Spare cable
assembly inventory is simplified since it
can now be based solely on contact con-
figuration and cable length requirements.
The Class “Q’’ connectors are also avail-
able without the indexing feature.

These “push-pull’”” connectors have a
commendable record for durability and
reliability under the severe operating con-
ditions of GSE equipment. Investigate how
they can meet your performance require-
ments., Ask for the additional technical
information contained in Bulletin No. 662.

K

CONNECTOR DIVISION, THE PYLE-NATIONAL COMPANY, 1334 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS

ALSO MFQ. IN CAMADA BY: PTLE-NATIONA, (CANADA) LTD., CLARKSON, GNTARIO

Pyle: Naionat
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SNAPSHOTS...
OF THE ELECTRONIC INDUSTRIES

U. S.—BRITISH PROJECT

Engineers (right) check solar paddles and antennas of a test
model of the S-52 satellite which is being built in Baltimore
Md., by Westinghouse for NASA. Joint U. S.—British project will
measure galactic “noise,” the distribution of ozone in the atmos
phere and the quantity and size of micrometeoroids in space.

SUBMINIATURE

Ordinary book match gives an idea of the size of 50-position
subminiature pin and socket connector made by AMP, Inc., Harris
burg, Pa. Match ccvers contact area which is 50% of the total.




“WASP"" CONNECTORS

Wasp (for Wrapost Aluminum Systems Pancl
diode board with module bases is made by
Malco Manufacturing Co. of Chicago, lll. The
boards are made on an aluminum matrix and
can be mounted to cabinet side rails to be
come a structural part of the whole package

HIGH-GAIN
Antenna tor USAF being assembled (rt) at
Radiation, Inc., Palm Bay, Fla., is part of a
high-gain, wideband telemetry system of the
clevation over azimuth type. It is designed
with solid-state control systems for automatic
acquisition and tracking, and position record
ing of targets providing electromagnetic waves.

DELICATE OPERATION

Rotor balancing of Minuteman gyros is per-
formed by technician at Honcywell's Aeronau-
tical Div. in Minneapolis (below). It is one of
the first production Minuteman gyros built by
Honeywell under contract to the Autonetics
Division of North American Aviation, Inc

SYNCOM TRACKER

USNS Kingsport (rt) is a seagoing satellite
terminal for tracking and communications for
NASA’s Project Syncom. Ship’s 30 ft. parabolic
“dish” antenna is gyrostabilized on three axes
enabling 1t to keep accurately on target

e
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POWER TO BURN

Photograph shows powerful laser blasting through one quarter inch joules of energy. According to its developers, Raytheon Company,
thick steel girder. The laser, known as the LHM.4 delivers 35C Lexington, Mass., it is the most powerful laser known to date.

SNAPSHOTS . . . OF THE ELECTRONIC INDUSTRIES

“"WIRE-WRAP"'

A solderless connection is about to be made
to one of many terminals by a hand-held
Wire-Wrap tool. These tools are made by
Gardner-Denver Co., Quincy. ll. More infor-
mation about this method can be found in
connector staff report in this month's issue.

MAMMOTH “MELONS’

Inflatable radomes seen here were designed
for quick erection (30 min.) and used by
troops in combat zomes. They were developed
by Gecodyear Tire & Rubber Co.. Akron, Ohio.




THIN-FILM CIRCUIT HIGH-DENSITY

Circuit is microscopically inspected for possible flaws in connectiun High terminal density is provided by this taper pin connection system.
of leads which are thermo-compression bonded to the circuit. New  The Thomas & Betts Co. (Elizabeth, N. |.), taper blocks are molded
General Electric facility at the company’s Light Military Electronics  of diallyl phthalate. This molding material is used to avoid any possi-
Dept., Utica, N. Y., can turn out 1,000 such circuits per month.  bility of block warping which might cause shorting of the pins.

CORONA

Photo shows Corona
effect on a connec-
tor undergoing tests
in the Test Labora-
tory of the Scintilla
Division/The Bendix
Corp., Sidney, N. Y.
Engineers at Bendix
have done extensive
work on the problem
of Corona (the visi-
ble deionization re-
lesse of energy (as-
sociated with electri-
cal wiring. Corona is
undesirable because
it causes power loss
and insulation dam-
age, and is a source
of high frequency
radio interference. It
can be avoided by
increasing spacing of
the wires, junctions
or contacts or by de-
creasing the voltage
as critical altitudes
are approached. Air
gaps may also be
pressurized or elimi-
nated entirely




If panel space is at a premium National’s new line of 5:1 and 10:1 ball reduction drives
will help solve your problem. There are 16 different styles, each with a variety of input and
output shaft dimensions, all available ‘‘from stock'” for immediate shipment. Taking as
littte as 5¢ width of panel space, these versatile new drives are designed to mount from
either the front or rear of the panel. Minimum available output torque varies from 12 to
60 in. oz., depending on the type selected.

National has been manufacturing dials, drives and reduction mechanisms for nearly half
a century. National carries in stock for immediate delivery the largest variety of stand-
ard and ball reduction drives, vernier and planetary dials, uncalibrated dials, precision
drives, right angle drives and accessories available from any single source. Custom modi-
fication of standard components can be achieved quickly at low cost.

Write today for complete specification sheets on dials, drives and mechanisms and on National’s new minia-
ture ball reduction drives.

<0 [ATIOMNAL RADIE GERIRANY, (N6,

A Wholly Owned Subsidiary of National Company, Inc.
37 Washington Street, Melrose 76, Mass. Phone NOrmandy 5-4800 TWX 617-665-5032.
Export: Ad Auriema Inc., 85 Broad St., N.Y.C. Canada: Len Finkler Ltd., 2 Tycos Drive, Toronto 19.
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when
great names

get together...

..something good is bound to happen...like this

Roanwell headset-microphone created for ICBM
missile launching complexes.

The specifications were tight...they had to be.
At countdown, communications for up to 50 tech-
nicians must be loud and clear. Units must offer
individual operation; be explosion-proof, com-
pact, light and RELIABLE.

Difficult? Yes. Insoluable? No! Roanwell de-

signed the system and called for Clarostat to
provide the unit's volume control.

CLAROSTAT Series 48 POTPOT® encapsu-
lated potentiometers are the singular solution.
Extremely reliable, POTPOTS are sealed to elim-
inate explosion hazards and maintain opera-
tional characteristics when subjected to such
corrosives as liquid oxygen. All have “O” ring
shaft and mounting seals. All are available in a
variety of resistance, tolerance and function con-
figurations. All are designed to do the job...and
then some. POTPOTS are the obvious choice of
a great name manufacturer who can't compro-
mise with quality.

Roanwell Corporation wanted—and got—the
finest. .. Clarostat. If you're a great name (or
would like to be one) contact Clarostat...today.

CLAROSTAT s

MFG. CO. INC., DOVER, NEW HAMPSHIRE

ELECTRONIC INDUSTRIES - April 1963
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WASHINGTON TRENDS

COUNCIL PUSHES DEFENSE BUYING
CHANGES—Pressure for sweeping defense buying
changes is building under the growing influence of
Defense-Industry Advisory Council. Council, com-
posed of 20 industrial and business leaders, is now
strong partner in the contracting policy area.
Formed only last May, it is now attacking keystone
areas of defense procurement- leading to some re-
shaping of Pentagon policies,

It wants the “Bell Report™ implemented. (This
would tighten up government contracting for R&D
and technical services.) It is pushing for a code of
conduct for defense contractors. It also wants uni-
formity of criteria to sct negotiated contract feex.
It is also investigating such questions as whether
systems such as “PERT” should be handled by the
Government or through private contractors.

DYNA-SOAR NEXT ON SCRAP HEAP?—The
Air Force is squaring for a fight to keep its Dyna-
Soar space project. Reports say project may soon
get economy axe. Dyna-Soar would develop winged.
manned orbital space crait equipped with highly
sophisticated electronic gear to detect and intercept
hostile satellites over the U.S. Ultimate goal:
“Space Patrol” under AF control. Some $300 mil-
lion has been budgeted for project in 1963-64. AF
spokesmen say they will "stand up and fight”—but
Dyna-Soar may well follow Skybolt to trash pile.

BIGGEST SPACE CONTRACT—NASA’s signing
of the biggest space contract in history—$419 mil-
lion with the Boeing Co.—puts Project Apollo on a
full development basis. The contract is for develop-
ment of boosters to be first stage of the three-stage
Apollo spacecraft. Second stage is being developed
by North American Aviation, the third by Douglas
Aircraft. Apollo will be able to launch 120 tons into
orbit—45 tons to the vicinity of the moon.

SATELLITE CORP. STARTS COUNTDOWN—
The Communications Satellite Corp. is ready to
start work which will lead to its global space com-

munications network. With the naming of its two
top operating and administrative officers and first
financing underway, corporation has begun its long
countdown. l.eo D. Welch, former Chairman of
Standard Oil of New Jersey, is the new Chairman
and Chief Executive Officer. Mr. Welch had a long
career in international financing before taking over
Standard Oil in 1960. President of the Satellite Corp.

38

is Joseph V. Charyk, 42, scientist and former Un-
der Secretary of the Air Force. Corporation is also
arranging to borrow $3 million to finance its opera-
tions next year, when it should be ready to sell stock
to the public.

SMALL FIRMS LOSE GROUND—Subcontract-
ing appears to be the only way small firms can re-
verse continuing drop in their share of defense pro-
curement dollars. Small firins, Pentagon reveals, are
now getting only 15.5% of the defense dollar, com-
pared to 17.2% last year. Small Business Admin.
procurement experts, going to bat for small firms,
are trying to get the Pentagon to pay more attention
to getting prime contractors to subcontract to small
firms. SBA is also pushing the “value engineering”
concept, under which prime and sub contractors
share in savings resulting from efficiency and lower
costs. This is area where the small subcontractor
has a definite advantage by having closer cost and
quality controls, SBA points out.

UPDATE AIR TRAFFIC CONTROL EQUIP-
MENT—Federal Aviation Agency will buy $113.1
million worth of electronic gear and related equip-
ment to expand and modernize the nation’s air traf-
fic control and navigation facilities. The improve-
ments will be “balanced” between airlines, general
and private aviation, and the military. Expenditures
will include $12 million for modernizing radio navi-
gation facilities and $9.5 million for building new
towers and services at airports without them.

NASA TOUGHENS BUYING POLICIES —
NASA is joining DOD in toughening up reliability
and quality controls. Space Agency spokesmen told
a recent Industry Program Plans Conference in
Washington that it is effecting a tight joint NASA-
contractor program to police its projects to help
insure reliable hardware. Reason for this approach,
NASA says, is that the complexity of procurement
systems prevents a single contractor from having
true systems management responsibility.

PUSH EQUAL PAY—Legislation calling for equal
pay for equal work for women employees is getting
attention in Congress. Some action may come this
year on this perennial move as the Kennedy Admin-
istration joins fight. Hearings on the bills to pro-
hibit discrimination in wages because of sex are
due soon in both Senate and the House,

ELECTRONIC INDUSTRIES -+ April 1963
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Veex Vee
No. lcex=5ma Sustaining

vee
hFE Sat

lc=5A 1c=10A | lc=5A

vbe
Sat.

lc=10A | 1c=5A fc=10A

400 325v
400 325v
325v

325v

Union, New Jersey
324 Chestnut Street
MUrdock 7-3770
AREA CODE 201

ELECTRONIC INDUSTRIES

10 min. |

40 max. 0.7v

25 min.
65 max.

10 min.
40 max.

25 min.
65 max.

Detroit, Michigan
57 Harper Avenue
TRinity 3-6560
AREA CODE 313

April 1963

1.0v

[ 15v
|

'\
I
1.5v

Santa Monica, California
726 Santa Monica Blvd
UPton 0-8807

AREA CODE 213

New from Delco Radio! Silicon power tran-
sistors with Vceo, Vcbo and Vces of 400 and
500 volts in two gain ranges. This new line
of high power transistors permits never-
before-possible simplification of design in a

wide area of applications.
Available at all Delco
Radio distributors or
through our sales offices.
Right now.

Syracuse, New York

1054 James Street

GRanite 2-2668
AREA CODE 315
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You’ll save time, trouble...

by turning FIRST to BUSS A
for fuses of unquestioned high qth’t

By relying on BUSS as your source for fuses, you
can quickly and easily find the type and size fuse you
need. The complete BUSS line of fuses includes: dual-
element “slow-blowing”, single-element. “quick-acting”
and signal or visual indicating types ... in sizes from
1/500 amp. up - plus a companion line of fuse clips,
blocks and holders.

BUSS fuses are made to protect—
not to blow needlessly
When you specify BUSS fuses — users of your equip-
ment receive maximum protection against damage due
to electrical faults. And just as important, users are
safeguarded against irritating, useless shutdowns caused
by faulty fuses blowing needlessly.

BUSS: The complete line of fuses and
fuse mountings of unquestioned high quality.

[

40 Circle 20 on Inquiry Card

A component part that operates as intended helps
to maintain the reputation of your equipment for quality
and service. That’s why it pays to rely on dependable
BUSS fuses.

If you should have a special problem in elec-
trical protection . . . the world’s largest fuse research
laboratory and its staff of engineers are at your service
backed by over half a century of experience. Whenever
possible, the fuse sclected will be available in local whole-
salers’ stocks, so that your device can be easily serviced.

For more information on BUSS and FUSETRON
Small Dimension Fuses and Fuseholders . .. Write for
bulletin SFB.

BUSSMANN MFG. DIVISION
McGraw-Edison Co.
St. Louis 7, Mo.

8€?
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Model 11 * diameter 17
# number of turns 11
% protrusion from panel 75"
# numbers snap into the
window as each turn is
completed * base price in
1-9 quantities, $7.75.

Model 30 = diameter 1'%,”
# number of turns 10
# protrusion from panel 1”
# numbers snap into the
window as each turn is

completed  base price in -

1-9 quantities, $5.75.

Read to
1/1000 Turn Accurac

With New Spectrol Dials for
Potentiometers and Other Rotating Devices

Spectrol Multidial® turns-counting dials offer these unique features: Finely
marked scale graduations enable the operator to read settings with high
accuracy. Easy installation. No disassembly, extra panel drilling or mount-
ing hardware required. Easy locking with a finger touch that grips or
releases without disturbing the setting. Settings are unaffected by vibra-
tion or shock. Universal application to any type of multi-turn potentiometer
or other device. Attractive satin chrome finish with black plastic turning
knob. Available for 14", %" and '3” diameter shafts.

Call your nearest Spectrol distributor for immediate off-the-shelf delivery
at factory prices, or write for complete specifications.

SPECTROL ) ELECTRONICS CORPORATION

1704 South Del Mar Avenue Adams Court P.0. Box 130
San Gabriel, Plainview, L. |. Brampton
California New York Ontario
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Tobavy’'s ELECTRONIC TECHNOLOGY 1s directly inter-
related  with defense marketing and  international
power politics in the diplomatic see-saw of the arms
race versus disarmanment.

Inn the event of possible world-wide accord on arms
comtrol and disarmament, the question naturally
arises as to what course the electronics industry is
likely to take. It may mean de-mobilizing and re-tool-
ing for industrial and business control syvstems and
more consumer production for “peace gaming.” Pro-
duction of weapons systems for “war gaming will
dimimnish.

[t should be obvious that in recent months many
scientists, engineers and mndustrialists, who have heen
schooled or oriented for defense research and for pro-
duction of offensive ind defensive war syvstems, have
felt internal contlict. They are divided within as to
what will happen to their electronic worlds when our
national economy switches from "hot war™ prepara
tions to “cool pence.” They have been accused at

times of being the "armorers of modern war.”
Most Engineers in Defense

A recent survey shows that roughly 75% of U.S
electronics and clectrical engineers are currently en-
gaged in some form of Government defense work.

= drx-f
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DISARMAMENT:

WHAT WOULD IT MEAN
TO THE

ELECTRONIC
INDUSTRY?

directly or indirectly. This means that. according to
the latest figures from several sources, there are
probably about 125.000 electronic and electrical engi-
neers in defense research and production.

The Department of Defense (DOD) currently
wields a 30-bilhon-dollar-plus hudget for the 1964
fscal. of which some 10 billions will sustain niore
than 60% of Mllings by our vast clectronics indus-
tries. This powerful budget figure towers above the
mere $6.5 nuthon budget allocated for the 1903 fiscal
to the United States Arms Control and Disarmament
Agency (ACDA)Y. chartered in 1961. Of that budget.
$4 mulhon has been channelled ito research and
development for arms control.

Congress has vet to decide (as of March 1. 1963)
whether to lift the £10 million budget ceiling imposed
ot ACDAL Tt has vet to consider voting the $135 mil-
Hon budget for the 1904 fiscal, of which some $11
milhion 1s earmirked for research

ACDA Market is Small

[t now becomes apparent that if every cent of the
ACDA budgets goes to the electronics industry, this
market still remains infinitesimal when compared to
our tremendous defense and aerospace markets. One
may find comfort in considering the ACDA budgets

Dr. Norbert Wicner, far left. Mathematics Profcssor Emeritus.
communications sciences theorist, MIT, says scientists should
reject further “death-dealing” rescarch. William C. Foster
left, directs U. S. Arms Control and Disarmament Agency (ACDA

By SIDNEY FELDMAN

Contr ting

ELEC
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as possible “seed money” in study contracts, which
could mushroom into greater industrial contracts
ranging into hundreds of millions and even the bhil-
lions of dollars worth of future research and produc-
tion for the "‘peace age.”

Technologically speaking, U.S. scientific knowl-
edge and production potential can be cast in the
direction of either total war or all-out peace. though.
at this juncture the U.S. appears to be pursuing hoth
military and peace preparations concurrently.

In addition to diverting into peaceful industrial and
consumer production, defense coutractors and engi-
neers could participate in the infinitely small market
for arms control and disarmament techuology. Some
defeuse firms, in fact, are going a step turther by
counscientiously preparing to diversify by commercial-
izing some of the research and production systems of
defense and military aerospace technology for nou-
military markets.

Arms Control Talks

One of the earliest suggestions for waging peace
with the tools of modern technology was the Iiisen-
hower “Open Skies” plan to monitor earthbound
armament and disarmament activities from aircraft,
which was met with wrangling and final refusal by
the Russians.

In 1958, the Soviet Union surprised the Eisen-
hower Administration by accepting a U.S. invitation
to a Surprise Attack Conference in Geneva. which
left the U.S. surprised and confused at our Govern-
ment’s lack of preparation for its own conference. By
the time the meeting dragged to its frustrating close,
however, the U.S. had managed to derive a fairly
good approach to technical disarmament from among
its representatives. These included technical advisers
to the President, to the Department of Defense and
to the Atomic Energy Commission.

The outgrowth of these unrewarding debates with
the Soviet Union caused the Department of Defense
to shell out $100 million (so far) on Project Vela.
which include: Vela Uniform, ground based detectors
to monitor underground detonations: Vela Sierra,
acrospace detectors to observe surface explosions,
and Vela Hotel, a satellite-hased detection system.

ACDA Enacted

It was not until September, 1961 that a somewhat
shaky Congress responded to President KNennedy's

campaign ‘‘peace’” promise. by enacting a moditied
version of ACDA. Its director., William C. TFoster,
led the U.S. team to the Geneva meeting with the
Soviet in 1958, and also took part in beating some of
the World War II swords into peacetime plough-

ELECTRONIC INDUSTRIES -+ April 1963

Decisions affecting. directly or indirectly, the electronics
industry and how electronic production potential is used, are
and will be made at the UN, New York. and the Kremlin, Moscow.




DISARMAMENT (Continued)
e ————__ |
shares during the partial dismantling of our military
might.

So far as we know, the founding of ACDA is the
lirst sound move in the general direction of perma-
nent arms control and disarmament. Most previous
disarmament activities had been conducted, pigeon-
lioled or even lost somewhere in the maze of lesser
Government offices in Washington.

Althongh ACDA funding is modest. its “nission”
is extensive and comiplex, being “the identification.
verification, inspection, limitation. control, reduction,
or elimination of armed forces and armaments of all
kinds under international agreement. inclnding the
necessary steps taken under such an agreement to
establish an effective svstem of internztional control,
or to create and strengthen international organiza-
tions for the maintenance of peace.”

Offices of ACDA

Three ACDA offices are of vital unport 1o elee-
tronic engineers, defense contractors, and the indus-
try as a whole:

1. Science and Technology Office—rescarches and
coordinates systems of arms control and disarmament.
2. Weapons [ivaluation and Controls Office
monitors military aspects of arms control and dis-

armament.

3. Economic Oflice
mpacts and consequences of disarmament. and the

concerns ttself with economic

necessary adjustments to he made

Will electronics production lines now turning out components
and circuits for weapons systems one day be re-tcoled for

consumer production and industrial and business controls?

. : -
1

Some defense contractors already have begun to
diversify by raking on small study contracts with
ACDA. The largest single contract — $354.000 —
awarded recently 1o Sylvania Lilectronic Svstem's
Electronic Defense Iaboratories, at Mountiin \iew,
California. is for a design and evalnation study of an
ispection svstem for a bau on weapons of mass de-
struction in space. and for restrictions on missile
fhght tests.

Another contruct. for $215.000. was awarded in
Febrnary 1903, to Aerospace Corporation. L1 Segun-
do. Cabifornia. to study ballistic missile and military
space systems development i relation to arms control
and disarmament measures.

Independent Study

Aerospace Corporation, organized in 1900 to han-
dle U.S. scientific-engineering planning and teclmical
direction of space and advanced ballistic missile pro-
grams, performed an independently-financed  study
program in 1902 on special problems of arms control
and  disarmament. Study results have  been made
available 1o ACDA under an arms control agreement,

Bendix Svstems Division has a $150,000 contract
with ACDA to study technigues to monitor produc-
tion of strategic delivery vehicles, and a $95.000 con-
tract concerned with verification requirements for a
disarmament inspection system, while Raytheon Cor-
poration’s special Strategic Study Department, in its
Missile and Space Diviston. is working on a $125,000
contract to study progressive zonal inspection meth-
ods to verify any disarmament agreemnent.

Most of the electronic systems used in military op-
erations could be used, or modified for re-use, in
monitoring, surveillance and verification of arms con-
trol and disarmament activities, as well as for diver-
sion to peacetime industrial systems control.

As war armaments have become more sophisti-
cated, depending heavily on electronic technology, so
have the makers of such hardware depended more
and more on scientists, engineers and technicians.

Scientists Debate

In the May, 1947 issue of “The Atlantic Monthly"”
Dr. Norbert Wiener, eminent M.I.'T. mathematician,
and important theorist on communication and control
during World War 11, debated with Louis N. Riden-
our. scientist, educator. writer and defense industry
ofhcial.

Wiener declared that he would not yield any in
formation about a paper he wrote on controlled mis-
siles, that such weapons could kill innocent foreign
civilians while not protecting our own. He held that
scientists should have nothing further to do with
“death-dealing research.”
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Ridenour, on the other hand, pointed out then what
is still true today. The scientist’s social respounsibility
15 nothing unique. All citizens have equal responsi-
bility to work for peace (if that is indeed what we
want). He said that the scientist has the same choice
i working for war or for peace, as Western Electric
Company. for example, has in making telephones
either for domestic circuits or for battlefield com-
munications. In short, the scientist works at science,
and Western [lectric makes telephones ; society de-
cides how our science and technology are to he used.

World Police Force
Cyrus Eaton. mult-millionaire “humanist,” has

held conferences at Pugwash. Nova Scotia, where
American. Russian and other world scientists have
discussed peace. A\ consulting management engineer,
Howard G. Kurtz, has through the vears managed to
convert some members of the press to his own way of
thought on lis concept of Waur Safety Control, a
world-wide clectronic detection and data transmission
system 1o warn all nations of anyv sub rosa mobilizing
war production. His concept also envisions a strong
“world police force™ for the enforcement of peace,
including extensive electronic instrumentation.

The U.S. has been moving toward a similar con-
cept of a total inspection and verification system to
police-the-peace, involving world-wide communica-
tions and data analyses systems, and an International
Disarmament Organization to inspect and provide
planning, legal and diplomatic services.

Dr. Leo Szilard. who with Enrico Fermi, did the
theoretical work on atomic fission that launched
lurge-scale nuclear research, has been devoting much
of his time in “peace mongering” to help lessen the
danger of thermonuclear war. He suggests a lobby
ol scientists to petition for peace, short of conditional
surrender. Fis group is called the “Council for a
I.ivable World.”

Many other groups. too numerous to mention, are
active throughout the U.S. and the world in general
in the pursuit of peace and disarmament. These
groups include colleges. civic organizations, business
clubs, foundations, quasi-government organizations
and many more.

Disarmament in Industry

Such groups for the study of arms control and dis-
armament are also prevalent among defense con-
tractors. Some are General Electric. Boeing, Doug-
las, General Dynamics, T.ockheed and North Ameri-
can Aviation, in addition to ACDA contractors Syl
vania, Aerospace, Raytheon and Bendix. The RAND
Corp, U.S. Air Force “think agency.” has been
studying arms control and disarmament, and the
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DISARMAMENT (Continued)
= ————=——
DOD itself participates in various arms control and
disarmament conferences, partly for “self defense.”
it 1s said.

Understandably, there is fear and uncertainty
among defense contractors and their technical staffs
and other employecs should arms control and dis-
armament agreement become reality. These fears sug-
gest that disarmament would pull out the kingpins
that hold the wheels of our national economy. Natur-

ally. this possibility has not escaped the notice of the
Economic Office of the ACDA.

Economic Adjustment Study

Studies are now being made by economists con-
ducting a research program on economic adjustments
to disarmament under the aegis of the Center for
Research i Conflict Resolution. Briefly, the studies
include models for observing the economic effects of
phasing-out certain defense armameuts while phas-
ing-in peacetime industrial programs and an inter-
national disarmament organization. 1’hase-in aspects
include Government subsidies and higher compen-
sating levels of activity in peaceful uses of electronic
production, the atom, outer space and weather con-
trol. There is also strong support for a domestic civil
defense program, which is not regarded as bheing
contradictory to arms control and disarmament.

With the creation of ACDA, engineers, scientists
and industrialists, and many others, now have the
opportunity to take part officially in working toward
arms control. Curiously enough, ACDA and a peace-
oriented industry may begin competing for scientists

Could weapons control and monitoring systems like this one

be used, or modified for use, in peacetime industrial and

business controls for consumer research and production’
g
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and engineers against the DOD, AEC, NASA and
other government agencies, as well as against defensc
contractors. One thing remains quite sure, however.
ACDA’s budget is small, and its task is great.

End Result Unknown

What will be the end result of current peace talks
and the many collateral moves toward arms control
and disarmament, no one can say. One school of
thought in the U.S. savs that we cannot do business
on any level with the Soviet Union. Another says we
can. It 1s barely possible that the Russians say virtu-
ally the same things about us.

Dr. Albert R. Hibbs, speaking as chief of the
Arms Control and Disarmament Group at the Jet
Propulsion Laboratory, California Institute of Tech-
nology in 1962, was quoted as saying that chances
appear good for an international treaty with the
Soviet Union demilitarizing space within two to
three years.

The late Robert IX. Gross, reflecting what may be
thought of as typical defense contractor thinking, said
in 1957, when he was head of the Lockheed Aircraft
Corporation, “if disarmament comes at all it is not
likely to be sudden, or large scale. Our experience
with the Russians has been too discouraging for us
to accept soon and with eagerness what have proved
in the past to be empty gestures toward friendliness.”

Any Progress Helps

While speaking before an assembly of engineers
last summer, Trevor Gardner, a member of President
Kennedy’s Disarmament Advisory Board, and presi-
dent of Hycon Manufacturing Company, Monrovia,
California, concluded that “it has taken civilization
100 centuries to develop the tools with which it can
destroy itself. It seems unlikely that the sensitivity
and peril of the present international situation can be
quickly removed.

“lHowever, even interim incremental progress in
disarmament would tend to provide us with some
oL It
possible and believable that during this decade your
art can construct the necessary technological ‘bridge
of trust’ to permit a downturn in the present acceler-

added security from nuclear devastation.

ating spiral of the arms race.”

In recent years, engineers and scientists have had
a broader opportunity to re-direct their technology
from war purposes into more peaceful areas. In
effect, as guns may be used either offensively or de-
fensively, so infrared instruments may either pinpoint
enemy targets, or scout non-conformity with dis-
armanment agreements.

Putting it in its very basic terms, it’s either swords
or ploughshares. Which will it be?




TUNG-SOL

8149
8150
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MADE IN U. S.A.

ELECTRONIC INDUSTRIES

A NEW PAIR OF BEAM POWER VHF PENTODE TRANSMITTING TUBES, IN THE T-12 COMPACTRON
DESIGN, FOR USE AS RF POWER AMPLIFIERS AND OSCILLATORS AT FREQUENCIES TO 17SMC.

Cooler, smaller, more powerful than con-
ventional designs. Tung-Sol's 8149 and 8150
are ideal for service in mobile and portable
communications transmitters and trans-
ceivers. Improved design and compactron
packaging offer significant advantages over
other tubes usedin the same class of service.

Cooler running. Internal heat dissipation is
approximately 20% better than similar tubes
with molded bases.

Take less space. Seated height is only 2/
inches for the 8149 and only 2% inches for
the 8150.

More powerful. Compactron design pro-
vides higher plate dissipation—35 watts un-
der {CAS conditions, which is 15 watts more
than earlier types of conventional design.

Reduced pin failures. Pins are an integral
part of the tube structure. Unlike pins in
molded bases, they cannot become un-
soldered.

Both the 8149 and 8150 feature a center-
tapped heater, so they can be operated

April 1963

from either a 3-cell or a 6-cell storage bat-
tery system.

For complete data sheets and other infor-
mation, write Tung-Sol Electric Inc., Newark
4, New Jersey. TWX: 201-621- 7977

Typical Operation
‘ (Class C Amplifier at 175 Mc/s)

~

Voltage
Plate .............. 380 volts |
Grid 2 supply ....... 380 volts ‘
‘ Grid1 ............. —-78 volts |
Peak RF grid1...... 120 volts |
Current
Plate .............. 180 mA
Grid2 ............. 12 mA
Grid1 ............. 2.0 mA
Driving power—
approxX. «......... 2 watts
LPower Output ........ 40 watts

Technical assistance is available through:
Atlanta, Ga.; Columbus, Ohio; Culver City,
Calif.; Dallas, Tex.; Denver, Colo.; Detroit,
Mich.; Melrose Park, lI.; Newark N. J ; Seattle,
Wash. In Canada;: Abbey Electromcs Toronto,
Ontario.

CENTER LINE ®

QUALITY
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MODEL 563] CHANGE THE RF HEAD AND CHANGE THE RF OPERATING FREQUENCY

B ULTRA-STABLE LOW RIPPLE POWER SUPPLY ASSURES EXCELLENT FREQUENCY STABILITY
B DIGITAL IN-LINE READOUT B FASTEST SWEEP RATE IN THE INDUSTRY AT 1 KC B THREE
MARKERS ADJUSTABLE IN WIDTH FOR USE WITH ANY SWEEP WIDTH B 2-STEP INTERNAL
LEVELER INTRODUCES LESS VSWR B PM FOCUSED TUBES REDUCE INSTRUMENT WEIGHT AND
BULK, INCREASE RELIABILITY

This new E-H Series—utilizing shielded PM focused tubes driven by stable transistor-tube circuitry—
sets new high standards for reliable, cool operation over octave or greater bandwidths. The Series sets a
new mark for flexibility, too—since frequencies may be changed simply by replacing plug-in heads
(complete with dial, tube and levelling components). Check the specifications now. Then call an E-H
rep for a demonstration.

specifications

FREQUENCY CONTROL ........ Continuously adjustable with direct calibrated dial, accu-
rate to £1%

SWEEP SELECTOR . . ......... Internal (recurrent), Single, CW, External, and Symmetrical

SYMMETRICAL SWEEP .....Lero to 1% around any center frequency

SINGLE SWEEP TRIGGERING .. Front panel push-button triggers sweep

SWEEP WIDTH . ............. Continuously adjustable from O to any part of the
entire frequency band

TIME (FREQUENCY) .......... 0.001 to 100 seconds

MONITOR OUTPUT .......... 20V linear triangle

FREQUENCY MARKERS ....... Three internal markers, 25 volts in amplitude, continuously
adjustable in width from 0.1 to 1%, accurate to 1%

AMPLITUDE MODULATION ..... 800-1200 CPS square wave; other frequencies available

EXTERNAL SWEEP ... ......... 20 voits gives full sweep. Negative voltage frequency

PRICE $3575 for standard units. Custom frequencies available to 40 KMC.

MODEL . . . saveesnts s 561 562 563 564
FREQUENCY ................ 1-2 Ge 2-4 Ge 4-8 Ge 8-12.4 Ge

@ E-H RESEARCH LABORATORIES, INC.

163 ADELINE STREET » TEMPLEBAR 4-3030 « OAKLAND 20, CALIFORNIA
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MAGNE
dry reed relays by

Featuring—

. Pre-adjusted gold contacts sealed in an
atmosphere of inert gas inside a glass
capsule

. Actuation by a coil around the sealed
switch capsule

« Permanent protection of contacts from .
dust, contamination and tampering

-—

Class 102 SPST-NO

Class 101 SPST-NO
standard MAGNEREED

miniature MAGNEREED

REED RELAYS

MAGNECRAFT

Contact resistance stabilized over
tremendous life

+ High speed switching

Sensitive operation
Simple construction

Adaptability to widely varied mounting
configurations

Class 103 SPDT
standard MAGNEREED

102PC Printed Circuit

Relay showing rugged
terminal pins in Epoxy
Resin Board Pins are
spaced on 0.1 grid cen-
ters with 0.2 minimum
space betweenterminats.

102PC assembly
before encapsula-
tion. The rugged
terminal posts ex-
tend through the
Epoxy board to pro-
vide the terminal
pins shown above.

The unigue MAGNEREED construction shown
above maintains stability of adjustment. The reed
leads are not bent but soldered to the rigid ter-
minal posts with capsule and coil in position.
The leads are not subjected to stresses that
transmit to the reeds inside the capsule and
disrupt adjustment stability

Encapsulation of the assembly in Epoxy resin
eliminates breakage, also protects the coil, leads
and terminals against mechanical injury and
atmospheric change.

Encapsulated MAGNEREED RELAY Assemblies for Printed Circuits

?\(,/ =
R -
\

»
/mon

ircuit Board
Class 101PC
MAGNEREED RELAYS in place

101PC, DPST NO

R
103PC. SPDT

103PC. DPDT

= O
able o 102PC. DPST-NO
Other &V° = A
- D
A
A i f Relays Plug-in MAGNEREED RELAY
High Current Switching Assembly with Plastic Cover
: for RF SWi'tChmg Available with two or three Class
w capacitance 103 SPDT Relays with common
Lo . 5000 V] operating coil and 8- or 11-pin
H'gh Joltage Swnchmg to standard octal plug.
\
. to 10°
High insulation resistance 10 megohms
Relays Inherent reliability and tremendous lite com-
Po\arized Reed Re bined with exceptionally fast low level and low
load switching make MAGNEREED RELAYS
the logical choice for a tremendous range of
application.
' 'l paading U ' . For example, in many applications they re
k place complex and costly solid state switching
Rre 2y ¢ devices with simple circuitry and marvelous
AV 5o amoc” Slsdbetr Rt economies.

Phone numbers of Sales Representatives.

NH
N

CALIF
coLo
CONN

Los Angeles, NO 3-8236
Littleton, 798-0422

Farmington, 677-9025
Trumbutf, AM 8-9631

Manchester, 472-4091

Livingston, EN 3-5000
Orange, OR 4:4100

NY Buffato, TF 9-0200

FLA North Miami, W| 7.5080 Fairport, BR 1-4370
L Chicago, JU 8-3738 Fayettewile, NE 7-3851
IND  Fort Wayne, ANthony 2083 ~ ORE  Portland, CA 6-3903
{OWA  Burlington, PL 2-3186 PENN  Philadelphia, P1 2-5476
KANS  Kansas City, JO 2-4108 TEXAS Dallas, FL 7-5713
MASS Boston, FA 3-1008 Houston. MO 7:1256
MICH  Belmont, GL 1-1449 VA Arlington, JA 5-5898
MINN  Minneapolis, 866-3639 WASH  Seattle, AT 2-7200

MO St. Louis, WO 2-5627 WiSC  Milwaukee, UP 12933

in CANADA - Scarborough, Ontario, PL 7-3253

MAGNECRAFT ELECTRIC CO.,

5577

New developments and innovations are
constantly extending the application of
MAGNEREED RELAYS into new fields.

Whatever your relav requirements phone our
Sales Representative in vour area or send for
literature.

103PC DPDT Relay with
3-inch leads instead of the
terminal pins provided for
printed circuit use. All the
encapsulated assemblies
illustrated can be furnished
with the 3-inch leads on
special order (not stock).

MAGNECRAFT

The relays you can rely on

N. Lynch,-Chicago 30, Ill.

Area 312—AVenue 2-5500




Optimizing circuit components to frequency?
Get more from magnetics

T”E can » What's the best core for operating

* at low frequencies? What powder
core or flake core is best for a higher frequency? That
depends on what you're looking for. Frequency alone
does not determine where one type of core should be
used in favor of another. ‘There’s an overlap of useful-
ness and many core possibilities within a frequency
range. Core choice for optimum performance at a given
frequency must be related to core cost, and operating
temperature, to name a few. Optimizing comes from a
careful analysis of the many variables. The man from
Magnetics Inc. will re-acquaint you with them and will
assist you with your selection.

s ©'he 550 mu Permalloy cores per-
THE MORE: y cores |

mit greater circuit miniaturiza-
tion, bridging the design selection gap between lamina-
tions and powder cores. OQr, choosing a laminated core
where you may have thought to use a powder core
might be just the thing to effect lower costs, size reduc-
tion, operating stability, and high efliciency. Because
we produce and stock a wide range of sizes and types of
high permeability components, we can assist you a little
more than most. Just how much more? Ask the man
from Magnetics Inc. next time he calls . . . or write us
on your letterhead giving the details of your problem.
Magnetics Inc., Dept. EI-6 Butler, Pa.

TOTAL ASSISTANCE, SERVICE, SELECTION/GET THE MORE FROM MAGNETICS

MAGNETICS @l)'m:.
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At Lockheed Missiles & Space Company,
a dedicated team of scientists devotes
its entire attention to problems in inter-
planetary navigation. Of particularinterest
are problems attendant to the guidance
of a manned vehicle to another planet.
With many successful accomplishments
to their credit (such as the Polaris and
various Agena missions), this group faces
every new challenge with confidence.

A promising means for manned space-
craft guidance includes taking celestial
and planetary optical sightings, feeding
that information into an onboard com-
puter, and computing the spacecraft's
position and velocity to predict its future
course. The computer will then calculate
the predicted destination planet error,
decide if a correction is necessary, and

compute its value. These procedures
would be repeated continually until the
planet is reached, The optimum timing
and magnitude of correction, in view of
the information obtained from the obser-
vations, is the subject of continuing study.

Even before work on hardware for an
interplanetary mission is begun, orbit
characteristics must be determined to set
therequirementsto be builtintothe space-
craft. An optimum trajectory must be
shaped for the specific mission, in order
to realize ultimate effectiveness. An out-
standing accomplishment b