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far the dominant influence on the electronics industry’s
growth and health. This year, industrial electronies will also
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CROSSTALK

Not Too Far Too Fast

AMERICAN MANUFACTURERS, speaking gen-
erally, are opposed to reduction of tariffs. It is
necessary that they be vocal in their opposition
in order to counteract at least equally vocal pro-
ponents, and so suggest a compromise. This
is our democratic way.

It seems certain that the argument about tariffs
in Washington will be a long one. It also seems
certain there will be reductions. For a sound
argument can be offered that it is in our inter-
national political interest to facilitate trade with
the common market. And a sound one can also
be advanced that some protection of our internal
market is still necessary. We think the first
argument will take precedence, but not to the
exclusion of the second.

While we too hope that American ingenuity
can still compete in the export market, it is
not easy. Cooperating European nations have
considerable ingenuity of their own. and now
also have modern production machinery to go
with it. They frequently buy raw materials below
our costs and, what is more important, their
wage rates including fringe benefits are con-
siderably less. Comparative productivity per
man-hour can be argued, but not with us. Euro-
peans work hard and well.

It is difficult to imagine how a sufficient num-
ber of conventional American products could be
sold in Europe in the immediate future to com-
pensate for the loss of internal business if Euro-
pean products of comparable nature came in
here without restriction. Specialized items are
another story, and can be sold in any market.

The reason for this very real clash between our
international needs and our internal needs is
the difference between living standards here and
in Europe. European standards continue to rise
rapidly. Assuming that they must rise still more
in the free world’s mutual interest, equalization
will take time. That’s why we urge, on this
business of tariff reduction . . .

Let’s not take it too far too fast.
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A Fresh Look

LONG-RANGE VIEW of the electronics indus-
‘ry’s prospects and problems is difficult to acquire
from following week-by-week happenings. Read-
crs tell us that it is hard enough to keep up with
technical and business developments in their
own specific fields. If the industry were so ma-
ture—or so senile—that each man, each com-
pany, each product line comfortably filled its
niche, it wouldn’t matter. But electronics is a
new world, not an old one.

Reflecting this need, each year at this time we
make a fresh evaluation of the year’s many
developments and prepare a special market re-
port on what has been happening and what is
likely to happen in the electronics business. We
don’t own a crystal ball. But we do have an
informed staff and friends in the industry will-
ing to share their specialized knowledge.

This year’s report, “Our Growing Markets” (p
35), shows, for example, that one of the major
patterns emerging in the industry is a growing
emphasis on specialized components and systems.
Characteristic of this are the new military sys-
tems. Tied to this trend is a more vigorous search
for industrial applications of products and com-
ponents born in military R&D.
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GENERATOR

The new Jerrold 900B is the last word
in versatility and precision, the ultimate
instrument for all your IF, VHF, and UHF

sweep requirements. Bench space re- |

quirements and test set-up time are
drastically cut because so much is al-
ready built in:
® Built-in crystal-controlled harmonic
markers at 1, 10, and 100mc intervals.
® Built-in variable-gain dc or ac-coup-
led ’scope preamplifier with 200X
maximum gain.
® Built-in precision attenvator from zero
to 50db in 10db steps.
Generating sweeps with center frequen-
cies ranging from 500ke to 1200mc,
the 900B offers unusual stability with
sweep widths as narrow as 10kc and as
wide as 400mc. Write for complete
technical data.
$1,980.00 f.o.b. Philadelphia

*Typicol communication receiver IF (selectivity
approx. & ke).

**Frequency response of typical wide-band dis-
tributed omplifier (4-216 mc).

JERROL

®
ELECTRONICS CORPORATION

Jerrold Electronics (Canada) Ltd., Toronto
Export Representative: Rocke International, N.Y. 16, N.Y.
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Optical Superheterodyne Receiver

I thought your articles on lasers
[p 89, Oct. 27; p 40, Nov. 3; p 81,
Nov. 10; p 54, Nov. 24] were very
well done.

Your Sept. 15 issue (p 20) men-
tioned photomixing and optical
superheterodyne experiments with
an optical maser, carried on by B. J.
MeceMurtry and myself at Stanford
University. Since then we have con-
tinued this work, which is sup-
ported by the U. S. Army Signal
R&D Lab., Ft. Monmouth, and the
Phys. Sci. Div. of OSR.

In the drawing of the optical
superheterodyne, A¢ is the angular
width of the cone-shaped beam that
carries the received signal to the
cathode of the microwave photo-
tube, and is equal to wavelength
over cathode diameter, or over the
diameter of the local oscillator
light-spot on the photocathode, if
the spot is smaller than the cathode.

The inset shows polar plots of
gain vs angle, with and without an
added lens to broaden the beam.
Without the diverging lens, the re-
ceiving lobe would be very narrow,
as the polar plot shows. In other
words, as a receiving antenna it
would have a very narrow beam,
with extremely high antenna gain
in the main lobe. If a diverging lens
is placed in the beam almost any-
where beyond the partial mirror
(the dashed lines show one located
at the entrance to the box enclosing
all the parts), the lens would

broaden out the receiving pattern
as shown. This will also reduce the

gain within this broadened lobe.
As a matter of information, the
reason the receiving beam is so nar-
row is that the signal and local
oscillator lightwaves must arrive at
the photocathode with their wave-
fronts parallel: the two light-beam
wavefronts must have the same rel-
ative phase all across the cathode.
The reason the nonparallel case
won’'t work is that the two sides of
the cathode will produce cancelling
rather than adding beats, because
of the 180-degree shift in relative
phases of signal and local-oscillator
waves. The situation is something
like a distributed balanced mixer
in the non-parallel case, but you're
not providing the push-pull i-f in-
put that a balanced mixer requires.
A. E. SIEGMAN

Stanford University
Palo Alto, California

East Is East

In your Electronics Newsletter of
Nov. 24 (p 10), in the lower right-
hand corner, reference is made to a
$766,587 Air Force frequency coun-
ter contract that has been credited
to Northwestern Engineering.

We would very much appreciate
a correction to indicate that the con-
tract was obtained by Northeastern
Engineering.

DaviD S. KROMKA
Northeastern Engineering, Inc.
Manchester, New Hampshire

electronics
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RADIAL LEAD
CONFIGURATION

Plus Provision For

Axial Lead Application

L4” multiplied by the number of capacitors used on
your circuit boards is the amount of space you can save
by substituting “VY” Axial-Radial Capacitors for the
axial units you may now be using.* Leads are inboard
Axial-Radial Capacitor S the body in radial configuration, yet may be moved

to a straight axial position when required. Available in
four sizes. 0.5 to 5600 mmf, 300 and 500 v ratings.

“vs. Axial Lead Capacitors

VY 12 Axial-Radial Capacitor *Assuming minimum allowance of 1" for lead bend at
Length se each end of body for axial capacitors
Board SpacesRequired 3/&
(No allowance necessary for lead bend)

CONFORMS TO MIL-C-11272B

VY 13 Axial Capacitor

Length a3a-
Board Space Required s/a-
© VITRAMON, INC., 1961

Brand “X" Axial Capacitor

Length 11732
Board Space Required 19,32
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Photograph of a Fairchild Teardrop configuration transistor magnified 58
times. Approximate dimensions of actual unit: 50 mils square; 30 mils in depth.

PLANAR
MAKES IT
POSSIBLE...

‘; Electrical contact

to collector

may be made

by direct solder

to molybdenum tab.
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el o X
Actual size.
Units are delivered
as shown for testing
in container.
Specifications

on back

of each unit.

*MOLYTAB is a trademark of Fairchild Semiconductor,
referring to any Fairchild Planar transistor or diode
mounted on a gold plated, molybdenum substrate.
Leadwires are gold for standard welding techniques.
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S— For further information on specific

MOLYTAB®

ALL FAIRCHILD PLANAR DEVICES ARE
AVAILABLE IN MOLYTAB FORM. Never
before has there been more dramatic or
tangible proof of the natural superiority
of Fairchild’s Planar process. This pro-
cess alone provides all the protection
these devices need — through all stages
of manufacturing and operation. Per-

formance is unchanged by time,

use or exposure to foreign matter.

MOLYTAB Silicon Planar devices are
1 ideal for many applications where
. small size and reliability are essential,

. devices, contact your local Fairchild
Field Sales Office.

£ S e sma s B
FAIRCHILD

SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF, - YORKSHIRE 8-8161 - TWX: MN VW CAL 853

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENY CORPORATION
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ELECTRONICS NEWSLETTER

Parts Supply Center Operational July 1

PENTAGON is setting up a Defense Electronics Supply Center at
Gentile AFB, Dayton, Ohio, to handle purchasing, warchousing and
other supply management funections for common-use electronic parts.
It will become operational July 1. Consolidation of common-use com-
ponents has been in the works for close to two years.

During its first year of operation,
the center plans to reduce from 1.2
million to 680,000 the number of
parts used by the services. Stand-
ardization, simplification and elimi-
nation of duplication will be used to
cut down variety. The center will
buy $143 million in parts the first
vear and about $198 million the
next year. Electron tubes will be the
first item handled for all the serv-
ices.

The center will be one of several
major units in the recently estab-
lished Defense Supply Agency,
which began operations January 1.
It is in charge of a $3.2-billion in-
ventory of commercial-type com-
modities. The bulk of military pro-
curement, end items and specialized
major components, will continue in
the hands of the usual military
agencies.

Report R-F Modulation
By Organie Semiconductor

RADIO-FREQUENCY modulation capa-
bility in organic semiconductors
(ELECTRONICS, p 68, Jan. 22, 1960;
p 31, Apr. 28, 1961) was reported
last week by Frank Alexander, head
of the semiconductor physics group
at American Viscose’s research
facility at Marcus Hook, Pa. He
said polymer samples prepared by
Morris Danzig have been used in
simple nonlinear devices to audio-
modulate r-f energy in the 500-Kc
to 5-Mc range.

Laser Treats Tumor in
Retina of Human Eye

PHYSICIANS at Columbia-Presby-
terian Medical Center, New York,
have been using a laser light source
to treat an angioma in the retina of
a patient there. The beam, produced
by an American Optical Co. instru-
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ment called a laser retina coagu-
lator, burns the tissue in micro-
seconds. High speed is reported to
decrease danger due to eye move-
ment and heating. Operations per-
formed by conventional high in-
tensity light sources may require as
long as a second.

Physicist Challenges
Existence of Photons

PHOTON CONCEPT, which has figured
in the development of physics since
1905 when Einstein used it to ex-
plain the photoelectric effect, was
challenged last week at the Ameri-
can Physical Society meeting in Los
Angeles.

James Deer, a research physicist
for Iron Fireman Mfg. Company’s
Electronics division, said the con-
cept can lead to incorrect predic-
tions in certain experimental situa-
tions. He claims that atomic ab-
sorption and emission problems can
be handled without quantizing the
electromagnetic field and that a
single transition in a source atom

can produce multiple photoelectrons.

Deer offered a new theory, called
statistical independence, and pro-
posed experiments to test it. He
estimated that experimental work
would take two years.

Overseas Airline Will
Use Doppler Navigators

TRANS WORLD AIRLINES plans to in-
augurate full-scale use of doppler
radar for navigation on its trans-
oceanic flights. By agreement with
the Transport Workers Union,
TWA'’s 44 navigators will be phased
out of their jobs after the automatic
equipment goes into operation.
United Air Lines uses doppler on
flights to Hawaii, but only as an aid
to navigators. TWA will place pri-
mary reliance on the system.

TWA is equipping 12 jets at a
cost of $1.8 million with a system
made by Bendix. Flight crews are
now being qualified to use doppler
and the air line expects FAA ap-
proval soon after Feb. 1. FAA ap-
proved the system in principle last
September.

Tv Compression System
Uses Digital Technique

LONDON — Television bandwidth
compression system under develop-
ment at the Imperial College of
Science and Technology by Prof. E.
Cherry is giving compression ratios
of 10-to-1. Variable scanning
method keeps transmitted frequen-

Does the Thing Have Any Master Points Yet?

MECHANIZED BRIDGE-PLAYING is being used to test Air Force
research programs in voice communication with computer, pattern
recognition, machine learning and voice synthesis techniques.
Air Force Cambridge Research Labs chose contract bridge be-
cause its problem-solving complications are applicable to military
decision-making processes. It is expected that one result of the
program will be a computer system that will know enough not to

trump its partner’s ace.

Actual play of the hand is now under study in an AFCRL pro-
gram involving machine learning. With bidding and play worked
out, final step will be coordination of these programs with spoken-
word recognition. Vocal response may also be possible with tech-
niques growing out of speech research




cies adjusted to a desired band-
width. A detail detector analyzes
the picture waveform, deriving
digital and control data to define
the picture. The digital signals are
time-spread to make the most effec-
tive use of available bandwidth.
Similar systems are under develop-
ment for facsimile transmission.

Bank Will Automate
All Its Transactions
MELLON BANK, of Pittsburgh, has

ordered a Dbattery of machines
which will encode, in magnetic ink,

all of its financial transactions. Pa-

perwork will then be processed by
the bank’s computer.

The bank handles almost a mil-
lion documents daily, including auto
loans, bonds and coupons, checks
and deposit slips. The encoding
system, costing $250,000, was devel-
oped for the bank by National Cash
Register.

Sensors Warn Motorists
Slippery Bridge Ahead

WASHINGTON state highway depart-
ment has installed an ice detector
and warning system on the mile-
long Nisqually slough bridge north
of Olympia. Transducers are em-
bedded in the pavement at one end
of the bridge. When the pavement
is wet and temperature falls to 33.5
F, warning signs are lit. The device
is made by the Kar-Trol Signal Co.,
Houston.

Glass Protects Solar
Cells From Radiation

ANALYSIS of solar cell performance
data telemetered from the Explorer
XII satellite shows that glass coat-
ings will protect the cells from ra-
diation belts in space, NASA re-
ports.

Four banks of cells were carried.
One bank, unprotected, degraded 50
percent on the first two orbits
through the Van Allen belt, another
25 percent during the remainder of
the satellite’s 112-day life. Cells
protected with 20-mil and 60-mil

glass did not degrade and cells with
3-mil coatings degraded about five
percent.

Among other experiments was
one to measure the electron and
proton concentrations in the outer
Van Allen belt. Electron concentra-
tion is a thousand times less than
previously thought. There are more
protons, but their energy, below
1-Mev, is no hazard to manned space
flight.

Britain Unfreezes Funds
For Two Radiotelescopes

LONDON—Research grants for two
radiotelescopes, suspended during
the government credit squeeze last
July, have been reinstated by the
Department of Scientific and Indus-
trial Research.

Cambridge University gets $1.2
million for a triple paraboloidal
telescope, to be completed by 1964.
Jodrell Bank, Manchester, was
awarded $661,000 for a fully-steer-
able system to be built in 18 months.

The Jodrell Bank telescope will
have an elliptical bowl measuring
125 by 85 ft and will operate at 21
to 3-cm wavelengths.

Project Defender Gets
Another $15 Millionl

AIR FORCE has awarded MIT Lin-
coln Lab another $15 million for
Project Defender, a missile defense
study sponsored by Advance Re-
search Projects Agency.

The lab’s work on missile phe-
nomena includes studies of reentry
physics, measurements of pellets
fired in a hypervelocity test range,
radar and optical measurements of
Trailblazer reentry test vehicles
fired by NASA at Wallops Island,
reentry measurements at the Atlan-
tic Missile Range and technical di-
rection of Project Press (Pacific
Range Electromagnetic Signature
Studies).

Army gave Raytheon another
$1.4 million for Arpat, one of the
antimissile studies in Project De-
fender. Raytheon heads a five-
company team. Arpat has so far
received $3.4 million.

In Brief...

LASER WELDING, machining and cut-
ting systems are contemplated by
the Air Force. Aeronautical Sys-
tems Division is preparing a list
of companies with secret clear-
ance that are capable of develop-
ing such a system. No proposals
are sought yet.

ADMIRAL'’S new 23 and 27-in. tv sets
include a Compactron tube circuit
to prevent picture distortion.

RUSSIA’S big radiotelescope (p 27,
Oct. 27, 1961) will be used to
study Jupiter and the sun’s co-
rona to a distance of 40 radii.

ANACONDA and Simplex Wire and
Cable Companies will produce
1,560 miles—$7.9 million worth
—of armored communications
cable to link 150 Minuteman sites
in South Dakota.

KOLLSMAN INSTRUMENT will develop
optical and electronic instru-
ments and guidance for the Or-
biting Astronomical Observatory,
under $1 million NASA contract.
Chicago Aerial Industries has a
$1.3 Army contract for recon-
naissance drone and aircraft
checkout equipment.

GROUND-BASED SYSTEM to track and
guide reentering vehicles from
distances of 3,000 mi to landing
is under study at General Preci-
sion. It would use radar, tv, com-
puter and communication sub-
systems and a world map display.

FMA, INC., reports it is in produc-
tion on its electro-optical File-
Search information storage and
retrieval system and has sold one
to the Navy. It costs about
$125,000.

IWASAKI Communications Appara-
tus, of Japan, is negotiating with
Solartron, of England, for manu-
facturing rights to the portable
dual-beam oscilloscope made in
the U. S. by Packard Bell.

OTHER LICENSING moves: Elliott
Brothers, of England, gets rights
to Acoustica Associates ultra-
sonic cleaners; Litton will make
and sell Raytheon’s microwave
cooking components.

electronics



They said

“PROVE IT..

AND

The moisture-resistance curves
show how Type 160P Difilm® Black
Beauty® Capacitors outperform all
other commercial tubulars
||
[} ! t |

A

Mi]x T

To test tubular capacitors, we figuratively
brought jungle conditions into the laboratory.
The curves tell what happened.

Difilm Black Beauty Molded Capacitors with-
stood almost 4000 hours (95 to 100% R. H.
at 40 C) with no change in humidity resistance!

No other tubulars came close to this perform-
ance. Difilm Capacitors proved themselves
the true answer to moisture problems in enter-
tainment and commercial electronics.

el For complete technical data on

e T Difilm Black Beauty Capacitors,
| write for Engineering Bulletin
2025 to Technical Literature Sec-
tion, Sprague Electric Company,
35 Marshall Street, North Adams,
Massachusetts.,

SPRAGUE COMPONENTS

RELATIVE INSULATION RESISTANCE

MOISTURE RESISTANCE COMPARISON CHART
FOR TUBULAR CAPACITORS

100.000 g —

A

N
A N\

7/

50,000 | ' \

\ c
40,000 -

(MEGOHMS AT 180 VOLTS D-C)

20,000 J

10,000
0

HOURS ON TEST (95 TO 100% R.H. AT 40C)
RELATIVE HUMIDITY RESISTANCE

A. DIFILM® DUAL DIELECTRIC (PAPER and POLY-
ESTER FILM), solid impregnant, molded case

B.  PAPER DIELECTRIC, solid impregnant, molded case

C. DIFILM DUAL DIELECTRIC (PAPER and POLYESTER FILM), solid
impregnant, dipped coating

POLYESTER FILM DIELECTRIC, molded case

PAPER DIELECTRIC, wax or oil impregnant, molded case

PAPER DIELECTRIC, solid impregnant, waxed cardboard jacket
PAPER DIELECTRIC, wax or oil impregnant, waxed cardhoard jacket

500 1000 1500 2000 2500 3000 3500 4000

You can get off-the-shelf delivery at factory
prices of Replacement Type TM Capacitors (same
construction as O. E. M. Type 160P) in pilot
quantities up to 249 pieces from your local
Sprague Industrial Distributor.

‘3
)

j'

CAPACITORS

RESISTORS

MAGNETIC COMPONENTS
TRANSISTORS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

January 5, 1962

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

*Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co.
CIRCLE 10 ON READER SERVICE CARD—>-
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INSIDE

Quality Construction in Westinghouse 2N1015 and
2N1016seriesof high-powersilicontransistorsisevidenced
by: Exclusive alloyed bridging techniques which provide
positive junction contact to insure reliability under severe
vibration and shock. Bridge assembly welded to base and
emitter pins for extra support and positive contact. Basic
transistor hard-soldered in position to eliminate thermal

fatigue. Protective junction coating that guards against
moisture and further stabilizes electrical performance.
These precision design features result in very low thermal
impedance and high power rating. Upon completion every
Westinghouse high-power silicon transistor is 100% Power
Tested under full operating conditions to assure True

Voltage Ratings.

EASTERN

For immediate “off-the-shelf” CAMERADIO ......
delivery, order from these

J
Westinghouse Distributors: ‘ ﬂl [

ACK SEMICONDUCTOR, INC. ..Birmingham 5. Ala. FA 2-0588

— ", CRAMER ELECTRONICS, INC..

. _r.1'emoume Flouda,’PA 3.184]

E R1S CO.
KANN- ELLERT ELECTRONICS INC.

New York N.Y RE 2-4400
Cleveland, 0./UT 1-6060
Long Island, N.Y./P! 6-6520
Silver Spring, Md./JU 5-7023

MILGRAY ELECTRONICS
RADIO AND ELECTRONIC PARTS CORP.
SCHWEBER ELECTRONICS.

MIDWESTERN
E.C.). SEMICONOUCTORS, INC............ Kansas City, Mo./WE 1-0829
ELECTRONIC COMPONENTS FOR INOUS. CO... St. Louis, Mo./WO 2-9916

... Pittsburgh, Pa./EX 1.-4000
Boston, Mass , CO 7-4700

.Camden, N.J /W0 4-8560
.. .Buffalo, N.Y./TR 3-9661
.Battimore, Id./Tu 9-4242



PAYOFF
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Completely reliable performanée of Westinghouse and convenient single-source purchasing. SC-1056

2N1015 and 2N1016 series high-power silicon transistors For more information or technical assistance, see your nearest Westing-
D i house representative or write: Westinghouse Electric Corporation, Semi-

- - - You can depend on: cooler operation, more safety conductor Department, Youngwood, Penna,

factor in service, and twice the derating margin you can

get in other types. High voltage ratings—up to 200 volts You can be sure...if it's

Vce—mean an end to series connections of lower rated ¢

types. Also, you get the advantages of reduced inventory eS“ ng Ouse

HALLMARK INSTRUMENTS CORP........ .. Dallas, }exas;m 7-8933 RADIO DISTRIB. CO. -o.v.... . Indianapolis, Ind./ME 7-5571 FLMAR CLECTRONICS....................... Oakland, Cal./TE 4-3311

INTER-STATE RADIO & SUPPLY CO ..Deuver 4, Colo./TA 5-8257 SEMICONDUCTOR SPECIALISTS, INC.. ... .Chicago, I11./NA 2-8860 HAMILTON ELECTRO SLS................ Los Angeles, Cal./BR 2-9154

LENERT CO.................... ... ... Houston, Texa=/CA 4-2663 S. STERLING CO.. . ... .Detroit, Mich.,’BR 3-2900 Palo Alto, Cal./0A 1-7541

MIOLANO SPECIALTY CO....o.oooooee ... £l Paso, Texas/KE 3-9555 UNITED RADIQ, INC Cincinnati, 0./MA 1-6530 NEWARK ELECTRONICS CO................ Inglewood, Cal./OR 4-8440

Phoenix, Ariz./AL 8.8254
Albuquerque, N.M./CH 7-0236

WESTERN

ALMAC ELECTRONICS CORP.vvviessensnns --Seattle, Wash./PA 3-7310

CANADA
CANADIAN WESTINGHOUSE CO., LTD...,....Hamilton, Ont./JA 8-8811



WASHINGTON OUTLOOK

KEY ROLE IN SPACECRAFT rendezvous will be given electronics.
When the first attempt to join in space a Mercury Mark II capsule and an
Agena-B fuel cache is made in mid-1963, radar in the capsule and a trans-
ponder in the Agena-B will help bring them together. Infrared devices may
bring the craft into proximity for the final approach. A two-foot long cone
built on the spacecraft will be seated into the Agena-B rocket and locked
into position when the final connection is made. Electrical connections in the
cone will be mated with the fuel cache to relay command signals.

AIR FORCE PLANS to reequip the Navy’s McDonnell F4H aircraft
with a fire control system optimized for air-to-ground combat operations.
The fiscal 1963 procurement schedule calls for large-scale purchase of the
Navy plane. In the Navy version, the F4H’s fire control system is optimized
for the air-to-air interceptor operations.

Air Force will presumably buy a modified version of the fire control
system installed on Republic F-105 fighters. This includes General Elec-
tric’s toss-bomb computer and North American Aviation’s Autonetics
search and range radar (Nasarr). Raytheon and Westinghouse are Navy
contractors for the F4H fire control system. The Air Force estimates
modifications of the F4H at roughly $500,000 each. But this estimate
goes beyond the installation of new electronic equipment.

AEROSPACE INDUSTRIES ASSOCIATION estimates sales of
aerospace products at roughly $14.8 billion in 1961, somewhat higher than
last vear. Unit production of military aircraft fell from 2,700 in 1960 to
2,500 in 1961. But rising expenditures for missiles and space vehicles par-
tially offset the aircraft decline. Missile expenditures amounted to about
$4.6 billion in fiscal 1961 ending last June 30.

AJA figures that sales for the 51 aerospace manufacturers showed a
$500 million increase over 1960 to total $13.5 billion. Earnings for the
firms are estimated at $240 million for the year, compared to $18.1 million
in 1960. Sales in 1962 are forecast at about $15 billion. Commercial aircraft
are about 15 percent of the volume.

FEDERAL AVIATION AGENCY officials will discuss with manu-
facturers at a Feb. 27 Washington conference new airborne equipment
that will be required for a radar-oriented traffic control system, FAA has
begun a five-year program to develop the new system in line with recom-
mendations made two months ago by a presidential task force. The Febru-
ary conference will concentrate on radio-frequency, secondary radar and
distance measuring equipment for the new system. Emphasis will be on
equipment needs of private and business aircraft.

AMERICAN TRUCKING ASSOCIATION is making a concen-
trated effort to keep the nation’s trucking firms informed about the avail-
ability and advantages of electronic accounting equipment for their opera-
tions. Association is now surveying 1,200 trucking companies with annual
revenues exceeding $1 million to ascertain how much mechanical and elec-
tronic data processing equipment they now use, how much is on order, what
accounting and statistical chores are now performed by such equipment
and what functions users would like to have done by new equipment.



If you are designing for severe-en-
vironment service and need polyphase
or multiple-circuit protection, these
new subminiature two- and three-pole
SM ‘breakers can probably help you
out.

Built to take rough going, they are
designed to meet stringent specs for
operation under conditions of shock,
vibration, high humidity, sand and
dust atmosphere, and salt-sea atmos-
phere. In addition, they will comply
with requirements for explosion-proof-
ing, fungus resistance, and high-alti-
tude operation.

That’s not all. The breakers are also
temperature-stable (thanks to hydrau-
lic-magnetic actuation). You don’t
have to derate them for high-ambient
service. They will maintain nominal
load capacity and calibrated trip points

wa éx;;flaiile

in multi-pole models:

Heinemann’s
rugged, Mil-type
SM circuit breaker

at any temperature from —40° to
100°C.

And, nicely enough, you don’t have
to pay a weight or space penalty to
get these capabilities. The two-pole
SM weighs only 314 ounces, and meas-
ures just 1.5 x 1.25 x 1.9 inches (ex-
cluding handle). The three-pole model
weighs 4% ounces, measures 1.5 x 1.9
x 1.9 inches.

You can have both models in any
integral or fractional current rating
you need, from 0.050 to 20 amps, with
either a “fast” or “slow” inverse time
delay, or instantaneous trip. Both can
be furnished in voltage ratings of
230V _AC (max.), 60 or 400 cycles, or
50V DC (max.).

Our Bulletins 3502 and 3503 will
give you complete technical informa-
tion. A word from you will put them
in the mail.

HEINEMANN ELECTRIC COMPANY 2600 BRUNSWICK PIKE, TRENTON 2, N.J.

January 5, 1962
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NEW

TEFLON
MICRO-LOGIC
ELEMENT
SOCKETS

MADE OF TEFLON* TFE, these tiny sockets
are designed to be used with the new Fairchild
micro-logic elements (molectronic-type semi-
conductor networks employed in computer and
other critical circuits). Designed in collabora-
tion with Fairchild engineers, the Garlock sock-
ets are the only micro-logic element sockets on
the market. Through the use of Teflon insulat-
ing material and silver-plated, gold- flashed

Actual size shawn

Beryllium copper contacts, these sockets exhibit
unusually low dielectric loss and outstanding
pin retention. For immediate availability, New
Garlock Micro-logic Element Sockets are
stocked in your locale. Contact the Garlock Elec-
tronic Products distributor or representative
nearest you for full information. Or, write
GARLOCK ELECTRONIC PRODUCTS, GARLOCK Inc.,
Camden 1, New Jersey. # DuPont Trademark

ELECTRONIC PRODUCTS

CIBCLE 14 ON READER SERVICE CARD
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CHRISTIE announces
100-200-250-400-600 AMP

"TRANSIENT
FREE

D-GC POWER SUPPLIES

Dynamic
Regulation
£0.5 volt

1 Millivolt

y

I -

Recovery
Time
50 Microsec.

Impedance
1 Milliohm

VOLTAGE RANGE: 15-36 volt d-c. STANDARD FEATURES: 10-turn voltage Some 200 other Power Supply and
STATIC REGULATION — LINE & LOAD: adjustment pof.,‘vohr?efer, ammeter, in- Battery Charger Models in the range
+0.05%. put contactor, pilot light.
OPTIONAL: Available in 19” rack style. of 15 to 1500 amp.

CURRENT LIMITING: Adjustable. YN rack style ‘
DUAL A-C INPUT: 220/440 volt, The above performance specs apply Write for catalog.
3-phase, 60 cps. to the 100 amp. model. For complete

P P specs of all 5 "Transient-Free’’ CHRISTIE ELECTRIC CORP.

PROTECTION: Ultra-fast over-voltage models, write for Bulletin
and over-current protection. CEC 194. 34008 West 67th Street
Over 30 Years * D-C Power Supplies Battery Chargers Los Angeles 43, Calif.

Januvary 5, 1962 CIRCLE 15 ON READER SERVICE CARD 15



Save 7% of Your

electronics

BUYERS’ GUIDE

Advertising Costs
ACT NOWI

Order your advertising for the 1962
electronics BUYERS' GUIDE now. Study
these exceptional discounts. You can earn Muitiple Page Discounts

up to 10% in discounts. You will see discount
four distinet ways to save money.
Here is how the “Early Bird” discount
structure works:

In addition to volume discounts for
Multiple Page, run-of-press, advertising,
2 discount of 79 on the earned rate

will be allowed on ads of Y2 page or more,
provided insertion order is received by
February 15,1962, and plates are supplied
to the publisher by April 25, 1962.

12 pages
16 pages
20 pages

In addition to the volume rates for inserts,
a discount of 7% of those rates will be
allowed providing insertion order is
received by February 15, 1962, and inserts

(Orders and complete plates to be sent to 330 West 42nd Street, New York

are supplied to the publisher by 36, N.Y. inserts to be shipped to National Publishing Co., Lanston
May 25, 1962. See your local advertising Building, 24th and Locust Street, Philadelphia 1, Pennsylvania. Marked:

X . Electronics Bifyers’ Guide.)
representative, listed on the last page of
this issue for complete details.

electronics BUYERS’ GUIDE & Reference Issue

,,'\‘ (X3 ." !.«oc,,%
A 'ﬁ‘ )
@ A McGraw-Hill Publication / 330 West 42nd Street, New York 36, N.Y.
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— EEaae TL-2D5A
e eEmaaw TL-4D9A

— NS TL-6D12A

S TL-8D16A
R - TL-10D18A
TL-16D25A
TL-20D32A
i TL-30D45A
TL-40D55A
- TL-45D60A

——— - TL-32E48C
L - A TL-50D85C

(suffix "A" denotes 455 kc center frequency;
suffix "C" denotes 500 kc center frequency)

Now in stock in 12 bandwidths. ..
80 db rejection in 0.1 cu. in.

Clevite ceramic ladder filters provide more selectivity for their size than any conventional i-f filter. They
are fixed tuned and need no alignment—are non-magnetic and non-microphonic. Leading manufac-
turers now have Clevite ladder filters in their communications equipment. Improve your newest design
with these unique filters. Write now for complete specifications—Bulletin 94012, or for selectivity curves
available on each stock model. W Dimensions: %¢" diameter x 15" long. M Selectivity: 60 db/6db
shape factor from 1.3:1to 2.6:1. W Center Frequency Stability: within 0.29 for 5 years, and within
0.2% from —40°to +85°C. m Impedance: 1200-1500 ohms. M Designed for military environment.

CLEVITE _ELECTRONIC COMPONENTS T —

DIVISION oF E=WIWRE=A 232 FORBES ROAD, BEDFORD, OHIO Maplewood, N.J. /Chicago, 1II. / Denver, Colo. / Inglewood, Calif.




The computer analysis shows we’re

Purchasing would have been more expensive than it looked. It took a computer—sharing
honors with IBM’s new Capital Investment Program—to lead them to the right answer.
This program helps your computer answer many problems such as: Shall you replace or
repair existing equipment . . . which line of research is most apt to pay off . .. will expan-
sion pay out . . . shall we buy or make . .. which new ideas are worth backing . . .2

Three basic methods lie at the heart of this program: Investor’s Method (Rate of Return on
Investment), Average Annual Return on Investment, and Payout Period. Use the
method that best meets your requirements—the computer prints out the probable results
of each proposal, gives you a uniform, accurate guide to sound investment.

The Capital Investment Program is written in FORTRAN language; you can run it, for
example, on the low-cost IBM 1620 Data Processing System.



better off making those parts...

-
W Repair or replace? Feed all the
facts into the computer. Cip helps
it pull them together, evaluate them,
helps you choose the best alternative.

B Which line of research? This re-
quires knowledge of all the facts.
CIP provides a uniform guide to help
you make the right decision.

M Make or buy? CIp helps you cor-
relate all the facts such as: materials
availability, effect on taxes. Deci-
sions come quicker, casier.

DATA PROCESSING




1962 PREDICTION:

Competition Forces Careful Market Selection

Electronics executives generally agree that the way to bring profits

volume is to sop up over-capacity with new markets

By THOMAS EMMA, Associate Editor

ELECTRONICS EXECUTIVES talk like deer hunters these days: it’s hard
to find a buck unless you know your woods. Company leaders are being
more selective in the markets they aim at. Producing what the other
fellow makes has led in many cases to more industry total volume, but -

less profit for the individual firm.

Other attitudes expressed generally in recent weeks include con-
tinuing reliance on research and development to develop new products
and to remain competitive in developing fields. There appears to be
a stepup in the trend away from heavy reliance on military and gov-
ernment business and toward industrial electronics.

Here, summarized, are comments on the state of the industry in
1962, as told to ELECTRONICS in recent weeks:

Turn the profit squeeze to advan-
tage. With a general slowdown in
the growth rate of new military
systems, the entire industry is suf-
fering from over-capacity. Devel-
opments have concentrated on the
military market. To stay healthy
and expand, the industry must turn
its attention to other markets. The
profit squeeze affecting all indus-
tries can benefit electronics com-
panies able to devise aids to
cheaper, better production. D. w.
Gunther, general manager, semicon-
ductor dept., Westinghouse Electric.

The day of the gemius is over—at
least for the electronics industry.

The need now is for better market-"

ing. Companies with strong mar-
keting organizations are perform-
ing satisfactorily, indicating that
technical competence alone is not
enough. Overwhelming dominance
of a company by scientists is
the road to mediocrity. Except for
space and military activities, the
electronics industry competes with
other businesses. For example, the
‘company that produces an elec-
tronic computer to replace a me-
chanical computer is in the business
machine field, not electronics.

20

Newer companies will have to com-
pete on that basis to survive. Henry
W. Harding, president, Laboratory
for Electronics. :

New markets more difficult to de-
fine. Electronics grew in the past
by creating and developing func-
tionally new products and markets.
Today, opportunities lie somewhat
more in the direction of making
the products of existing industries
electronic. These new markets are
more difficult to define and serve be-
cause of their diversity and frag-
mentation. The impact of develop-
ments on markets depends on how
well products and services can be
improved by performing functions
electronically. Prime factors to
watch: international developments
and the ability of management to
shape the direction of company
R&D toward market opportunities.
Wendell R. Smith, vice president for
marketing development, Radio Cor-
poration of America.

Sales high, profits restricted. De-
spite new highs in sales and orders,
severe competition is putting the
squeeze on profits. Developments to
watch include new materials, minia-

back in line with

turization through molecular tech-
niques, new electric and propulsion
power sources. Advances in commu-
nications and data processing will

- be combined with new management

techniques. Increased attention will
be given technical and management
help to underdeveloped nations.
Richard E. Krafve, president, Ray-
theon.

More price competition ahead. The
market is in an adjustment period
which will continue with more price
competition. Despite short term
improvements in hardware demand,
the emphasis on R&D will return
when international pressures ease.
Avoid upsetting price levels by
over-engineering products that need
not be complicated. Don’t rush in
to produce large numbers of a prod-
uct for a small market showing
some increase in demand. Benjamin
Katz, vice president, marketing,
Monogram Precision Industries.

Economies for the small company.
Despite stiff competition and severe
price cutting, progress will be
made. Products designed within the
past year account for 36 percent of
this company’s orders. The small
company must affect time and labor
savings by greater use of automatic
and semiautomatic test equipment.
Elmer Gertsch, president, Gertsch
Products.

Cooperation between maker and
user. Semiconductor markets will
grow faster than the overall elec-
tronics industry. But dollar vol-
ume is lagging behind unit volume
and must be expanded. The future
will see more industrial business,
more effect from microminiaturiza-

electronics
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George Singer

tion and integrated circuits. Semi-
conductor techniques can be im-
proved by greater cooperation
between maker and user. Sidney
Spiegel, vice president, marketing,
Pacific Semiconductors.

New power sources gaining impor-
tance. A factor for market growth
will be new sources of electrical en-
ergy, such as fuel cells. Within the
next four or five years there is
likely to be a radical transforma-
tion in electrical generation and
control equipment. Present oppor-
tunities are many because of mis-
sile and space programs, particu-
larly in ground support gear.
Donald Boensel, vice president, Cor-
related Data Systems.

Short production runs favor small
firms. Due to today’s economy,
there aren’t too many major produe-
tion runs. This puts the small com-
pany at an advantage. Companies
organized for mass production runs
are having a rough time of it. Since
we are suppliers to larger com-
panies, we can get into commercial

January 5, 1962

H.W. Harding

Elmer Gertsch

. A. Potter

markets as these large firms turn
their efforts in such directions as
commercial microwave. George
Singer, vice president, marketing,
Rantec Corporation.

Find new ways to finance R&D. The
U.S. cannot afford national cut-
backs in research and development
spending, but the high cost of R&D
programs take them beyond the
scope of individual company prob-
lems. Automation may be the only
way American industry can cut
costs to compete abroad. The elec-
tronies industry is likely to remain
intensely competitive for some time.
Industrial markets provide more
opportunities than the military
market for developments in such
fields as faesimile and cortation
control. Donald A. Potter, vice
president and gemeral manager,
Stewart-Warner.

Reinvest profits in R&D. To con-
tinue the rate of achievement that
has characterized the industry de-
mands a heavy reinvestment of
profits in R&D. The general state

G. L. Haller

J. A. Kennedy

of the electronics industry is one of
rapid growth. Rising world popu-
lation, mounting educational and
medical needs are among factors in
this expansion. George L. Haller,
vice president and manager, defense
electronics division, General Elec-
tric. ’

Refill the R&D bucket. Electronics
can look ahead to market booms in
consumer and some component
areas. But it should pay particular
attention to research associated
with its own development. Industry
should work with universities and
research centers so it can be as-
sured of the opportunity to return
from time to time to refill the
bucket for applied research. John
A. Kennedy, president, James Elec-
tronics.

Market is gnod. The stepup in mili-
tary aircraft procurement is help-
ing component makers. The present
state of the market is good and de-
livery schedules are more balanced.
Donald Duncan, president, Duncan
Electronics.
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This is the CODE
CONVERTER which takes
Morse Code from the air
at all speeds and odd rates
and changes dot-dash
to lengths of DC
which are instantly locked
and electrically stored
’til a word is complete
on a digital board
printer fed they come out
code change automated
language foreign or ours
completely translated.
all this from the house
-that TRAK built

TRAK MORSE-TO-TELEPRINTER CODE CONVERTER MODEL AN/UGA-3
The AN/UGA-3 is an electronic, completely transis-

torized digital computer for converting Morse code

transmissions into electrical impulses that drive a standard teleprinter,

TRAK TELETYPE MULTIPLEXER MODEL AN/UGC-1A
permits the simultaneous transmission and reception
of 4 different messages on a single channel.

TRAK TWX-CCIT TRANSLATORS
allows two way communication TELEX calls between
foreign and domestic stations.

The Communicétions and Reconnaissance Dept. of Trak
Electronics designs and manufactures on a quantity
or unit basis, compietely within their own plant.

This permits package cost quotation at your design MODEL UGC-1A

‘conception’ stage. Our Engineering Section will

be glad to offer design and specification assistance if requested. TWX-CCIT
TRANSLATORS

Simply write 59 Danbury Road or telephone POrter 2-5521.

COMMUNICATIONS & RECONNAISSANCE DEPT., TRAK ELECTRONICS COMPANY, INC., WILTON, CONN.
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This is the most-wanted soldering iron
ever built. No wonder. Exclusive new heat

sink principle dissipates heat and keeps
the handle at body temperature. But that’s
just the start. Pastel-colored handles (beige,
ivory, turquoise) are expertly balanced for easy,
fatigue-free handling. All components completely
interchangeable. Add these on-the-job benefits to Imperial’s
award-winning design, and it’s easy to see why this is the most popular

soldering iron in the country. Mail this coupon today for all the facts.

‘ P: E]E m accepted standard of
7 e o= L@ the electronics industry

UNGAR ELECTRIC TOOLS E-1-62
Electronic Division of Eldon Industries, Inc.
P.O. Box 1007, Hawthorne, California

Please send me free full-color inipEmiaL brochure!

NAME

COMPANY __ =~
ADDRESS ——

ewy_________  STWTE__



PULSE POINTERS

SOLVE
ULSE PROBLEM?
FADT

© o wsgets oRen

Take the numbers: 3450D, 2140A, 4550A, and
5510. Modify them, expand them, depend on them
to provide you with the easiest, most flexible way
to solve pulse instrumentation problems fast.

The secret: modular construction and adjust-
able pulse-forming controls—standard with all
Electro-Pulse instruments. Interchangeable plug-
in printed circuit modules quickly and economically
extend instrument performance to meet a host of
changing requirements. Integral front panels and
controls achieve both electrical and mechanical
standardization.

Modular concept extends instru-
ment versatility, guards against
obsolescence, cuts costs.
Standard modules, designed to
accomplish specific instrument
and system functions, quickly
plug into both front and rear of
rack frames. Simplicity is
highlighted throughout.

The popular “big four” shown here are only a
few of the 33 cataloged instruments in Servo’s
broad Electro-Pulse line, which includes as many
as 200 standard pulse and digital circuit modules
(both tube and transistor types). Advanced pulse
techniques and circuitry, coupled with traditional
Servo instrument quality and reliability are
another E-P plus.

Write for details...or for a Servo pulse
specialist to discuss specific pulse instrumentation
problems—and Servo solutions— with you.

Modular flexibility...a Servo specialty...counters obsolescence, cuts pulse costs

Precision 2140A double pulse
generator provides separate or
mixed output. Particularly adapt-
able to programmed operation in
conjunction with semi-automatic
checkout systems.

Popular 3450D general-purpose
pulse generator quickly converts
to six other standard pulse instru-
ments. Versatility for production
line or laboratory problems.

Electro-Pulse Products

Modular 5510 serial word gener-
ator offers broad flexibility for
digital circuitry and logic design
for abroad range of special digital
instrumentation.

“Workhorse of the engineering
lab,” transistorized 4550A 10 mc
pulse generator features wide
range of rep rates, delay times,
and pulse widths. Computer
makers like its 10 nanosec rise
time.

{#) SERVO CORPORATION OF AMERICA

111 New South Road « Hicksville, L. I, N.Y.+* WElls 8-9700
Sales & service offices coast-to-coast * Representatives in major cities

single pulse generators - double pulse generators - word generators - pulse train and pulse code generators - time delay and gate generators - currentgenerators and core testers - modules
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Highly Reliable
HITACHI *"SEMI-CONDU

January 5,

1962

For Industrial Use

Switching Transistors and Diodes
2SA18
2SA41
2SA42
2SA86
2SA208
2SA20¢
2SA21
2SB66
2SB67

Hitachi semi-conductors provide the
basis for the excellent capacity
of the Hitachi Electronic Computer
HITAC 103.

Cable Address

Back of HITAC 103.

ORS”’

Py Jo»pcm,

"HITACHY"” TOKYO
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Will The Russians Go Around the Moon

L A U QU ; A
NASA favors the moon’s equatorial belt, between 10 deg N to 10 deg S, for operational base. Ranger 8 will
region between Kepler and Copernicus (top left).

climate (USAF Lunar Reference Mosaic)
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aim for the

Soviet Prof Petrovich has said Soviets favor polar region for milder

Although the U. S. moon flight program is gathering steam fast, aim-

ing at circumlunar flight after 1965, the USSR may try it in early 1962

By JOHN F. MASON,

Associate Editor

RUMORS THAT the Soviets plan to
send a man around the moon early
in January have been persistent
during the past few months.

According to a Reuters report,
purpose is to study the moon’s sur-
face for a suitable automatic lab-
oratory site. The spacecraft will
be launched from Baikonur, about
100 mi east of the Aral Sea. A man
will not land on the moon before
1964, Reuters said.

Radio Belgrade said a “lunan'aut”
on a five-day trip would study the
moon’s surface with an automatic
astronomic observatory and photo-
graph it with a special camera. Ac-
cording to Belgrade, Soviet long-
range missiles launched to the
Pacific in September tested the
mechanism for the circumlunar
spacecraft.

On Oct. 1, a Polish writer, Pieka-
rowicz, predicted a Russian flight
in 1962 or 1963. Trajectory would
be similar to that Lunik III took
to. photograph the far side of the
moon in 1959.

Whether the Soviets will attempt
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a lunar mission of any kind in
January has not been formally an-
nounced by the USSR. If they
should send a vehicle to the moon
and try to recover it, it will prob-
ably not carry a man. Besides the
chances of failure in guidance, con-
trol, deceleration. heating, and pro-
pulsion, there is also radiation.

Although eventually both the
Qoviets and the U.S. will achieve
manned circumlunar flights, the
philosophies behind the two mis-
sions may well be different. A
manned circumlunar flight at this
time would have more propaganda
value than scientificc. NASA re-
gards this specific project as neces-
sary practice for landing a man on
the moon.

Cirecumlunar flight, manned or
unmanned, is not the best way to
survey the moon’s surface. Even
at 200 miles—the closest approach
a circumlunar flight will probably
achieve—camera resolution is not
sufficient to survey a proposed land-
ing site. Cracks and rock size, dust
and flying debris could not be ex-
amined.

Such considerations, however, do
not rule out a Soviet attempt to

send a man around the moon. The
Soviets are keenly awave of the
value of propaganda.

NASA plans to get a usable look
at the surface by tv pictures trans-
mitted back from the unmanned
Ranger 3 as it approaches the moon
for a crash landing early in 1962
(ELECTRONICS, p 24, June 23; p 20,
Aug. 4). Six more Rangers will fol-
low. In 1963 there will also be 10
Survevor missions. They will orbit
the Moon, make soft landings. and
transmit tv signals, chemical analy-
ses and other data. Besides locat-
ing a safe landing spot for men,
these unmanned expeditions will
provide encineering data for fol-
low-on spacecraft.

For science, they will examine
the lunar surface and subsurface
for a possible answer to the origin
of the solar system.

As a later preparation for
manned landing, the Prospector
spacecraft will land tons of sup-
plies and equipment at a predeter-
mined depot site, possibly including
a jeep type vehicle, a small radia-
tion shelter and rockets to return
surface samples to Earth.

Soviet Prof. Petrovich described
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This Month?

Soviet plans for such a mobile sta-
tion in the Bulletin of the USSR
Academy of Sciences, according to
Soviet news service Tass on Dec.
26, 1959. In Oct., Soviet scientist
Mikhaylov announced development
of an Earth-controllable, mobile
moon-station with tv data link. So-
viet writer Varvarov recently pro-
posed a moon-based radio relay
station to enhance moon-bounce sig-
nals.

To date, NASA has no plans for
such a project. Bell Telephone
Labs’ J. R. Pierce does not feel the
moon is suitable for such a relay
station. It would be easier to put
up a satellite.

The most important results of
landing a man on the moon are
probably those that can not be fore-
seen before man gets there. A
known possibility is using the moon
as a way-station for planetary mis-
sions. Piekarowicz predicted the
Soviets would have a permanent
moon-base for this purpose by 1970.
NASA’s John H. Discher, assistant
director of Apollo spacecraft de-
velopment, told ELECTRONICS such a
concept is possible but that the first
way-station to other planets might
be man-made Earth orbital plat-
forms.

According to Petrovich the
Soviets favor the lunar polar re-
gions for an operational base, seek-
ing a milder climate than elsewhere
on the moon. This, Petrovich said,
was the best place for landing, for
launching vehicles back to Earth
and for storing fuel.

If Petrovich’s views prevail the
Russian and American expeditions
to the moon may never meet.

NASA, Discher says, likes the
region between 10 deg north and
10 deg south of the lunar equator,
. facing Earth. (See moon photo
strip). The local surface appears
desirable and heat and cold ex-
tremes are not considered insur-
mountable,

The phase of the moon is not im-
portant in timing a circumlunar
flight, according to Discher. Even
when the Sun is not shining on

Januvary 5, 1962

EARTH ORBIT

;- CIRCUMLUNAR

LUNAR LANDING

Circumlunar trajectory will intersect moon’s orbit ahead of the moon, then
be swung around moon’s field of gravity to an Earth-bound direction

(NASA)

Moon-baged station can televise surroundings to Earth-based receiver

(AIL division of Cutler-Hammer)

the moon, sunlight reflected from
the Earth—earthshine—is sufficient
for good viewing, as bright as an
electrically lighted room.

NASA’s first circumlunar
manned flight will come after 1965,
as step two in the three-step Apollo
program. Step one, in 1964, will
put three men in Earth orbit. The
final Apollo objective in 1969 is
landing men on the moon.

Apollo will have three modules:
command-center module to house
the crew, a propulsion unit, and
lunar landing rockets.

In Earth-orbital flights the pro-
pulsion unit will return the craft
to Earth. It will also be used for
orbital maneuvers and rendezvous.
North American Aviation will build
this and the crew module (ELEC-
TRONICS, p 14, Dec. 8).

For circumlunar flights, the pro-
pulsion module will return the
spacecraft to Earth from any point
along the lunar trajectory, provide
mid_course and terminal guidance

corrections, place the spacecraft
into a satellite orbit around the
moon and eject it from that orbit
and return it toward Earth. For
the lunar-landing mission, the same
module will be the takeoff stage
from the moon.

For circumlunar flights, Apollo
will use a Saturn C-3 or C-4 which
will include several F-1 engines in
the first stage. NASA believes the
C-3 will be capable of a simple
figure “8” eircumlunar orbit and
return. The trip will take six or
seven days. Distance from the
moon at closest approach will he
from 200 to 1,000 miles on the back-
side of the moon. It will not be at
all close to the Earth side of the
moon. The more powerful C-4 could
put the craft into a 100-mi lunar
orbit and later back into a trajec-
tory toward the Earth.

A lunar satellite would have the
advantages of proximity, good
coverage and continuance. Obtain-
able data include surface, geo-
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logical, magnetic field and mass dis-
tribution details.

A circumlunar trajectory is ex-
tremely sensitive. If the right in-
itial velocity is not achieved an un-
guided ballistic trajectory would
end up above or below the Earth,
rather than on it.

Due to the high possibility of er-
rors in initial velocity and the un-
appealing consequences, corrections
will be made during the Apollo
flight. Guidance will be carried on
board the craft. An inertial-ac-
celerometer platform will be cor-
rected by optical Earth-moon-star
sightings made by the crew. Sev-
eral corrections will be made on the
way to the moon, none in its vicin-
ity if the mid-course corrections
were accurate, and several on the
return to Earth. (There could be
a very crucial moment in the vicin-
ity of the moon. If the velocity is
100 fps too high, the moon’s orbital
motion and gravitational field could
accelerate the vehicle out of the
Earth-moon system and into a
hyperbolic orbit around the sun.)
At about % of the way to the Earth,
the pilot will make a guidance cor-
rection to align the craft with the
narrow corridor through which he
must approach the Earth.

Reentry into the Earth’s atmos-
phere poses severe problems of
guidance and control, deceleration
and heating.

The craft will be entering at 25,-
000 mph. If it were a simple bal-
listic capsule it would have to enter
a flight-path corridor with an ac-
curacy of only 3% miles above or
below the trajectory. If the capsule
undershoots, the occupants will be
destroyed by the high deceleration
forces or burn up in the atmos-
phere. If it overshoots, the vehicle
will make another trip into the
radiation belts, getting back to
Earth several days later, if at all.

NASA is working to improve
guidance systems to meet this
severe accuracy requirement. The
Apollo circumlunar craft, however,
will not be ballistic; it will be semi-
ballistic with some aerodynamic
lifting capabilities. This will in-
crease the permissible entry-cor-
ridor to about 40 miles thus allevi-
ating the guidance problem and
deceleration.

Once in the atmosphere, guidance
instruments will include radar alti-
meters and bank-angle indicators.
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FREEZING
LEVEL

Cloud height radar recording tells forecaster where snow 18 turning to
rain. Slope changes as droplets fall faster

Global Weather Net Grows

WESTOVER AFB, MASS.—New ground
radars and other equipment are be-
ing tested at this SAC base and at
Hanscom Field, Bedford, as part of
the gradual development of the Air
Force’s global weather system.

The 433L system will eventually
be a high-speed network for
weather data sensing, processing,
forecasting and communications.
New techniques will be incorporated
without interrupting existing AF
weather service.

System test beds at Hanscom and
Westover combine radar, tv, com-
puter and teletypewriter to speed
data to SAC, TAC and other com-
mands. Col. George A. Guy, of Elec-

Radar spots severe local storms ap-
proaching from as far as 100 miles

tronic Systems Division, Hanscom,
is managing the network’s mod-
ernization. United Aircraft, pro-
gram integration contractor, has
set up a weather system center in
Hartford, Conn.

AN/FMQ-5 automatic weather
stations are being tested at West-
over and Hanscom. These convert
sensor data into digital form, com-
pute such parameters as runway
visual range, and feed digital out-
puts to teletypewriters, printers,
displays and communication cir-
cuits. Information goes to on-base
meteorologists and user commands
by closed-circuit tv and also is fed
to the global system upon periodic
demand from a control center.

.FMQ-5 is built by Siegler’s Olym-
pic division, which also produced
the AN/TPQ-11 cloud height radar
(ELECTRONICS, p 62, Mar. 31, 1961).
This radar, and a Curtiss-Wright
storm detection radar, are the first
two new devcies in 433L. They are
expected to be operational in 1964.

A TPQ-11 has been installed at
Hanscom. Working in the K, band
between 34.5 and 35.6 Ge, it profiles
cloud density overhcad. It detects
cloud bases and tops at altitudes of
500 to 60,000 ft, for crt display and
facsimile recording. One of its uses
is in forecasting onset and dissipa-
tion of fog and precipitation. In-
formation on cloud layers above the
fog helps tell when the fog will burn
off.

Operational versions of TPQ-11
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are expected to use 0.5 usec pulses
at a rate of 1,000 pulses a second,
twice the present rate. A circular-
mode magnetron developed by SFD
Laboratories under AF contract is
in preliminary tests.

The storm detection radar, pro-
duced by Curtiss-Wright under
Navy contract, is being tested at an
AF Cambridge Research Lab site
in Maynard, Mass. The main ppi
scope uses a new storage and dis-
play tube developed by Skiatron and
made by National Union Electric.
Purple-on-white is used for per-
sistent display. Conventional phos-
phor gives vertical display of storm
intensity and height.

The Air Weather Service’s Global
Weather Central at Offut AFB,
Neb,, will have facilities to process
and transmit information instan-
taneously to AF and Army units
around the world.

Offut processes weather informa-
tion in an IBM 7090, Graphs and
charts, generated from raw data re-
ceived by teletypewriters, are dis-
seminated to users throughout the
system. Teletypewriter speed may
eventually be increased from 100
wpm, at present, to 2,000 wpm.

Tv sends teletypewritten forecast
to user commands. Modified line
feed displays 24 characters a line

— 'IA \
Information from human observers

can be fed manually into automatic
weather station
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FIRM FOOTING

f v ) THE MILTON ROSS COMPANY

FOR TRANSISTORS

=

Transipads put a little
extra security into printed-circuit assemblies. For a cost you
count in pennies. A Transipad mounting is rock solid. It elim-
inates strain on delicate leads, provides vibration-proof separa-
tion between them. It isolates the transistor case from contact
with printed conductors. And, perhaps most important, it pro-
vides a built-in air space to dissipate the heat of soldering (how
many transistors have you lost lately through heat shock?).
Transipads come in sizes and styles to fit most transistor types;
some will convert lead arrangements from in-line

to pin-circle, or vice-versa; others will widen lead

spacing. Samples and drawings are yours for the

asking. A note or a phone call will bring them. ‘ J

\

238 Jacksonville Road, Hatboro, Pa. Phone: OShorne 2-0551
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HIGH-TEMPERATURE

THE MARK OF RELIABILITY
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*“TWO OUTSTANDING

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

For continuous operation at hot-
test spot temperatures up fto
200°C (392°F) and up to
250°C (482°F) for short periods
of time—depend upon TETROC
—an all Teflon-insulated wire
available in both single and
heavy coatings.

CEROC is Sprague’s recom-
mendation for continuous oper-
ation at hottest spot tempera-
tures up to 250°C (482°F) and
up to 300°C (572°F) for short
periods of time. Ceroc has a
flexible ceramic base insulation
with either single silicone or
single or heavy Teflon overlays.
The ceramic base stops ‘‘cut-
through'’ sometimes found in ,
windings of all-fluorocarbon
wire. Both Tetroc and Ceroc
magnet wires provide extreme-
ly high space factors.

Write for Engineering Bulle-
tins 405 (Tetroc Wires)and
400A (Ceroc Wires).

SPRAGUE ELECTRIC COMPANY l
35 Marshall Street, North Adams, Mass. |

SPRAGUE |
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Kinetie enevgy of high-speed gas is changed fnto cleetricity tn GE's electro-

hudrodynamic generator

Gas Energy May Yield Power

FLECTROHYDRODYNAMIC GENERATION
of megawatt power may result from
investigations underway at General
Electric’s Missile and Space Vehi-
cle dept. Using the arvangement
shown, GE =scientists recently re-
ported generating 1.4 milliwatts at
170 v with 0.1 milliwatt being sup-
plied externally.

This is significant, they claim,
because it shows that such a sys=-
tem. derived from the electrostatic
generator, can produce more elec-
trical power than it consumes. In
the GE device the kinetic energy of
a moving gas is changed into elec-
tricity in a process termed electro-
hydrodynamics.

Present effort is aimed at devel-
oping 2 practical device for such
applications as space vehicle ion en-
gines,

In the experimentul generator,
which wius developed under contract
with the Air Force Aeronautical
Svstems Division, air ix forced at
near-sonic velocity through o cor-
ona discharge and ionized. The ve-
sulting electrons are drawn off in
the area of the corona field while
the ions are pushed down-stream
by neutral atoms to a collecting grid
where they recombine with the
electrons.

Electron flow from the corona
through the circuit to the collecting
grid constitutes a current of ap-
proximately 10 microamperes. GE
reports it is now investigating an-
other method of ionization to sget
higher current.

For gases whose mohility is in
the range of 1 em a second per volt-

¢m, calculations show the system
could vield 20 Kw a sq meter corona
ring aren. Efficiency would be low.

Gases or other substances, such
as the aerosols, with lower mobility
characteristics would give higher
efficiencies. Muarks Polarized Corp.
ix reported to have developed an
aerosol generator for the Navy that
<hows promise of high efficiency.

GE reports it ix looking at one
svstem, which when used with the
new ionization scheme might per-
mit outputs on the order of several
megawatts a cubic meter. Also un-
der study are mauterials for prevent-
ing electrical breakdown at 10 Kv.

Because the device is potentially
a simple. high-voltage power source,
GFE rvesearchers see it asx applicable
to ion engines, which requive po-
tentials in the Kv range. It might
also be useful for commercial power
generation although power densi-
ties are not expected to exceed what
might be produced by an MHD gen-
erutor.

Multichannel Electronic
Analgesic Is Offered

WERCOR will offer to doctors and
dentists next vear a 10-channel
magnetic recorder for analgesic

use. The company sayvs it will per-
mit use of music and voice, for more
effective results than white noise
alone. The physician can superim-
pose his voice over prerecorded
sound.
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ANOTHER FINE PRODUCT OF FAIRCHILD RESEARCH

“FAIHIIE"@ M@m
T Fairchild, the leader in

E precision potentiometers,

i takes another giant stride

in technological progress with infinite-resolution, conductive Plastic potentiometers having Fairchild
reliability “built-in” m “Fairite” potentiometers utilize a continuous track of specially prepared, conductive,
high impact plastic co-molded with an insulating base of the same heat-resistant material to provide superior
performance under temperature and humidity extremes m Temperature cycling tests of this advanced Fair-
child design shows that resistance values are consistently reproduced m Resistance stability is maintained by
Fairchild’s unexcelled production skills which assure sufficient conductor bulk to virtually eliminate effects
of wear m Low end-loss positive.connections are achieved through co-molding of silver terminations with
the conductive track. In addition, track geometry can be varied to obtain optimum functional conformity
W Reliable operating life of many millions of cycles is assured through the resistance stability of Fairchild’s
“Fairite” conductive plastic potentiometers. For more information, write Dept. 53E.

—>

FEATURES: INFINITE RESOLUTION/UNSURPASSED RELIABILITY/RESISTANCE STABILITY/CONSTANT RESISTANGE VALUES/LOW END-LOSS/LONG LIFE/COMPLETE RANGE OF SIZES

ELECTRICAL ENVIRONMENTAL
Resistance‘Range, ohms 2K — 50K * 10% Temperature Range —65°C to + 150°C
Ind. Linearity 0.5% standard Humidity 95% to 100% RH at 71°C
Resolution Virtually infinite (less than .005°) Vibration 10 G's to 2000 cps
Temperature Coefficient  Negative 3-400 ppm Lif Over 10 milli les at 600 rpm
Power Rating 2 watts at 20°C RE ver 10 million cycles a p

GYROS

PRESSURE
TRANSDUCERS

POTENTIOMETERS
ACCELEROMETERS

< Ip
4 w
‘ﬁ\,‘;“&. i

Y AIRCHILD

| CONTROLS CORPORATION

A Suosidiary of Fairchild Cemers and Instrument Corporation

225 Park Ave., Hicksville, L. I, N. Y.
6111 E. Washingtan Blvd., Las Angeles, Cal.
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No Other Electrical Connector

Offers So Much SECURITY
SIMPLICITY
SAVINGS

* Four Station Camblock
Overall Length: 2.36 in.

Height: ¥4 in.
width: 74 in.

Il

32

RERLR)

BETTER POSITIVE LOCKING CONNECTION, both
mechanically and electrically, results from the wedg-
ing action of the cam which compresses the wire
against the busbar. Camblock construction* also
affords superior insulating characteristics and high
vibration values.

SIMPLE as . . . (A) stripping the wire, (B) inserting
it into terminal block, or binding post connector,
and (C) turning the cam.

ELIMINATION OF SPECIAL TOOLS, LUGS, NUTS,
SCREWS, AND SOLDER makes field service and
maintenance easy and quick.

SUBSTANTIAL SAVINGS IN WIRING LABOR TIME
— on the average of 759% — have been realized
by users.

ONE SIZE CAMBLOCK ACCOMMODATES A WIDE
RANGE OF WIRE SIZES . . . #10 to #22AWG (rat-
ed to 30 amps) for the medium series available
in 2 to 20 stations.

¢patent pending

Write for technical data sheets and test reports.
Camblock Meets or Exceeds MIL-T-167848B. CSA
File ¥19143.

LAMELDEK <5

CORPORATION

A SUBSIDIARY OF WALTHAM PRECISION INSTRUMENT COMPANY. INC.
221 CRESCENT STREET, WALTHAM 54, MASSACHUSETTS

Tel: TWinbrook 3-4000

TWX: WALTH 1183-X
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MEETINGS AHEAD

RELIARILITY AND QUALITY CONTROL
Symp.. PGRQC of IRE, AIEE, ASQC,
EIA: Statler Hilton Hotel, Wash,,
D.C., Jan. 9-11.

OPTICAL CHARACTER RECOGNITION Sym-
posium, Nat. Bur. Stds,, Dept. of In-
terior Aud.. Wash.,, D.C., Jan. 15-17.

ELECTRICAL ENGINEERING Fxposition
for electrical-electronics  industry,
AILE; N.Y. Colizium, N.Y.C,, Jan. 29-
Feh. 2.

REDUNDANCY TECHNIQUES FOR COMPUT-
ING SYSTEMS, Office of Naval Research;
Dept. of Interior Aud, Wash., D.C.
Feh. 6-7.

MILITARY ELECTRONICS, PGMIL  of
IRE: Ambassador Hotel, Los Angeles,
Feh. 7-9.

SOLID STATE CIRCUITS, Internat. (‘onft.,
PGCT of IRE, AIEE; Sheraton Hotel
and U. of Penn., Philadelphia. Pa,
Feb. 14-16.

APPLICATION OF SWITCHING THEORY TO
SPACE TECHNOLOGY Symp., USAF, Lock-
heed Missiles & Space Division; at
Lockheed, Sunnyvale, California, Feb.
27-Mar. 1.

SCINTILLATION AND SEMICONDUCTOR
Counter Symp., PGNS of IRE, AIEE,
AEC. NBS: Shoreham Hotel, Wash-
ington, ND.C., Mar. 1-3.

MISSILES & ROCKET TESTING Symp,
Armed Forces Communications &
Electronics Association; Coca Beach,
Fla., Mar. 6-8.

EXTRA-HIGH VOLTAGE COMMUNICATION,
CONTROL & RELAYING, AIEE; Baker
Hotel, Dallas, Tex., Mar. 14-16.

IRE INTERNATIONAL CONVENTION, Coli-
seum & Waldorf Astoria Hotel, New
York City, Mar. 26-29.

QUALITY CONTROL Clinie, Rochester
Soe. for Q.C.; U. of Rochester,
Rochester, N.Y., Mar. 27.

ENGINEERING ASPECTS OF MAGNETO-
HYDRODYNAMICS, AIEE, IAS, IRE. U.
of Rochester; U. of Rochester, Roches-
ter, N.Y., Mar. 28-29.

QOUTHWEST IRE CONFERENCE AND
sHow: Rice Hotel, Houston, Texas.
April 11-13.

JOINT COMPUTER CONFFERENCE, PGEC
of IRE. AIEE, ACM; Fairmont Hotel,
San Francisco, Calif., May 1-3.

HUMAN FACTORS in Flectronics,
PGHFE of IRE; Los Angeles, Calif.,
May 3-4.

ELECTRONIC COMPONENTS CONFERENCE.
PGCP of IRE, AIEE, EIA; Marriott
Twin Bridges Hotel, Washington, D.C,
May 8-10.

NATIONAL AEROSPACE Electronics Con-
ference, PGANE of IRE; Biltmore
Hotel. Dayton, Ohio, May 14-16.

MICROWAVE Theory & Techniques Na-

tional Symposium, PGMTT of IRE;
Boulder, Colo., May 22-24.
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THIS remarkable plastic may trigger a
new (or cost-saving) design idea for you

National Vulcanized Fibre is unique. It’s a tough, cellulosic
plastic—not mere paper or fiberboard. Vulcanized Fibre
possesses an unusual combination of mechanical, electrical
and thermal properties. For example . . .

It weighs one-half as much as aluminum, yet is one of
the strongest materials known per unit of weight. It’s
tough, durable and cushions the shock of repeated blows.

Vulcanized Fibre has superior arc-resistance. It comes
in standard and special grades, including a fire-resistant
grade called “Pyronil.” It can be machined, formed or
deep-drawn into intricate shapes, and can be combined
with other materials . . . aluminum, rubber, “Mylar,”
copper, laminated plastie, plywood, to name a few.

You can polish it, paint it, lacquer it, emboss it. And
regardless of the finish, it resists oils, gasoline, fungi, most
solvents. Most surprising is its low cost.

Find out for yourself why National Vulcanized Fibre is
“the plastic with a million uses.” There’s a free sample kit

5 grades of polyester

g

85 Phenolite® laminates

waiting for you at a nearby NVF sales office. Check Sweet’s
Product Design File 2b/Na for the one nearest you. Or
write directly to Dept. P Wilmington, Delaware.

116 Choices: One Source This is the latest count of the dif-
ferent plastics and grades NVF can offer in your search
for the one best material. Add to this total the one special
grade that can be developed from scratch to meet your
particular need. This full range of materials is backed by
complete engineering services . . . from application assist-
ance up to and including the delivery of 1009, usable,
precision-fabricated parts . . . in any quantity, on time!

Call the NVF Sales Office near you. It’s a direct line
to single-source help on your current materials problem.

NVE ¢

NATIONAL VULCANIZED FIBRE COMPANY
WILMINGTON 99, DELAWARE

In Canada: NATIONAL FIBRE COMPANY OF CANAOA, LTO., Toronto 3, Ontario

3 thermoplastics . . . nylon, Delrin®, Penton®
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There is a curious correlation between leading edge requirements
and the state of the electronics art. Both have advanced together. and
both move forward in discrete steps. Sixty cyvcle technology had its
own attitudes. components and techniques. These were replaced when
millisecond switching hecame important. Later on. rise times were
measured in microseconds, and a corresponding set of components,
techniques and attitudes made its appearance. Today. The Nanosec-
ond Edge is the common and ecritical requirement. And a new genera-
tion of techniques has matured. All solid-state design is standard;
performance is predicated on new orders of precision, speed and
control; and the demands of a new and realistic concept of Relia-
bility affect every design.
A new generation of Test Equipment has also made its appearance.
It is typified by the Rese Model 203. This all solid-state, general
purpose. pulse generator is the basic pulse instrument wherever the
Nanosecond Edge has become important. It offers for the first time
in the industry guaranteed linear rise and fall times over its entire
range—20 nanoseconds to 2 useconds with continuously variable
controls over all the parameters of the pulse.
The design of the 203 is based on procedures normally followed in the
computer field. All circuits are designed so that the components func-
tion at end-of-life values. Tolerancing is done on a worst case basis,
and all transistor parameters are derated. The result is a superior
instrument which provides that extra edge in Reliability, Controlla-
bility, Maintainability and Precision which the problems of design,
maintenance and production demand.
For detailed specifications and the full story of the Model 203 contact
Rese Engineering, Inc., A and Courtland Streets, Phila. 20, Pa.

THE
NANOSECOND | ator 203

- I‘ese

rese engineering, inc.
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Electronics is already important in commerce
and industry, and more applications are coming

By THOMAS EMMA

Associate Editor

STEPHEN B. GRAY

Assistant Editor
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LEON H. DULBERGER
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more money, but not necessarily more hardware
BEN ANELLO

Mgr., Market Service Dept.

Still entertainment-oriented, but
with more variety than ever before

Some shakeouts, more new technology
and increased demand for special items
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a1 puthestion Els‘ew'here in thg world electrom.cs is
reaching major industry proportions,

bringing new opportunities and problems
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TODAY’S ELECTRONICS DOLLAR—
Major share is still from

the military, but other parts

are growing steadily

CONTINUED GROWTH against a background of changing
patterns will be the main characteristic of the electronics
market in the immediate future.

TOTAL INDUSTRY VOLUME of $14.7 billion in 1961
should reach $16.8 billion this year. By 1965 this
figure will probably reach $20.87 billion, then climb to
about $22.5 billion by 1970.

A major change in the composition of industry figures
is already evident. Federal spending will continue to
dominate the clectronics industry, but increasing per-
centages of government expenditure will go for research,
development, test and evaluation as opposed to direct
hardware procurement. In addition, new demands by
nonmilitary federal agencies will open additional mar-
kets for both goods and services.

DEFENSE DEPARTMENT spending last year stood at
$7,300 million, National Aeronautics and Space Admin-
istration at $200 million, Federal Aviation Agency at
$50 million and Atomic Energy Commission at $10
million.

It is reasonable to expect some leveling off in all four
of these categories after 1965, barring a major change
in the international situation. Major capital expendi-
tures for major warning systems, electronic warfare
complexes and other major installations could be com-
pleted or nearing completion. The already visible effects
of DOD’s shift in policy, giving limited warfare prepared-
ness more attention, will probably be evident throughout
the decade as more and more limited combat units are
provided with electronic equipment.

INDUSTRIAL ELECTRONICS, holding perhaps the

greatest promise for long-range future markets, now
stands at $2.63 billion. As more industrial organizations

electronics
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turn to electronics, however, this total will climb. This
year's level will reach $3 billion and grow to perhaps
$3.9 billion by 1965. By 1970, industrial electronics could
climb to $6.5 billion.

A major portion of this growth will undoubtedly be
in computers, which are already proving themselves in-
dustrially in data processing, control, analysis functions
and a variety of other areas. Present levels of $964 mil-
lion will go to $1.138 million by the end of this year
and should reach $1,470 million by the end of 1965.

Communications equipment will go from a 1961 level
of $733 million to $785 million this year. By 1965 a
$918 million level could be reached.

Test and measuring equipment, rising in demand as
aids to automation and better production methods, will
show rapid strides. Last year’s figure of $449 million
will grow to $513 million by the end of this year and
reach $683 million or more by 196S5.

Other categories which will show increases are closed-
circuit television, which should reach $70 million by
1965; medical electronics which should reach $98 mil-
lion and nuclear instruments and controls which should
go to $149 million by 1965.

CONSUMER ELECTRONICS is likely to show less in-
crease in the next five years, but these are likely to be
less spectacular than other segments of our industry.
Last year’s total was $2.67 billion. This year’s will be
about $2.7 billion. By 1965 the consumer market should
be $2.9 billion and by 1970 it should grow to $4 billion.
In television receivers, radios and phonographs, the shift
in emphasis will be towards new developments . . . color
in television and stereo in radios and phonographs. Black
and white tv receivers, which will go to $1,030 million
by the end of this year, may decline to $1,000 million
by 1965. Filling the gap, however, could be an increase
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in color tv receivers, with a possible gain of $25 million
this year over last year's $75 million, and a climb to
perhaps $140 million by 1965. In a-m radio there will
be a dropoff over the next five years, countered by a
rise in the market for f-m receivers, particularly those
equipped for stereo. Monaural phonographs should re-
main constant, while stereo record players will surely
show at least moderate increases.

IN THE COMPONENT FIELD, both in the replace-
ment and in the original equipment categories, a number
of items will see leveling or declining markets as the
pressure for smaller and more reliable assemblies makes
itself felt. The general market picture for replacement
components, standing at $1.5 billion in 1961, will re-
main about the same in 1962 as in 1961. By 1965 there
should be a rise of $0.2 billion, and the total could go
to $2 billion by the end of the decade.

Receiving tubes, both OEM and replacement will prob-
ably see declines in almost all categories as other devices
and techniques supplant them, but stepped up require-
ments in communications and other areas will see a
growing demand for special-purpose tubes. This market,
which was $262 million last year will rise to about $280
million this year and to perhaps $344 million by 1965.

Semiconductors will continue to grow in importance.
Last year's level of $606 million should climb to $672
million this year, reach $939 million by the end of 1965.

Selenium rectifiers, at $18 million last year, will go to
$20 million this year, but will decline one million by 1965,
but other types will show growth.

Filling a variety of demands in military and indus-
trial applications will be microminiature devices of all
categories, From last year’s $10 million level, this year’s
figure will rise to at least $12 million and soar to per-
haps $60 million by 1965.

43



OUR GROWING

THE INCREASING ACCEPTANCE of computers for process
control, data reduction, and general office uses will lead
an upsurge of industrial electronics markets during the
next five years.

The introduction of communication systems to couple
the output of data processing installations to mulitiple
end-use points is improving the utility-cost ratio of thesc
equipments. This factor, plus simplified programming
of computers is aiding industrial acceptance of clec-
tronics.

Demand for test equipment, from single instruments
to complete automatic checkout systems is increasing in
industry. The use of X-ray equipment, both medical and
industrial is growing. Teaching machines for education:
and infrared equipment for industrial and railroad use
are finding acceptance.

Electronic devices are gaining applications in oceano-
graphy, information storage and retrieval, highway con-
trol, automobile parking, aircraft safety. and matcrials
testing. The newly invented laser (optical maser) is being
groomed for many industrial applications. ranging from
communications to medical.

The overview is one of increasingly active markets for
well-managed firms selling to industry and business.

WHO WILL GAIN? The often predicted general shake
out of small electronics firms and unprofitable larger
operations is one of the half truths of the business
world. Key men within the industry assert that any
trend toward a shakeout that may occur in the future
will be on a selective basis, and no more dramatic than the
day-to-day problems in any highly competitive industry.

Multiple sources exist for most of the products and
services supplied to industry and business by the elec-
tronics industry. This has imposed new dcmands on
management. To run an electronics firm today requires
a firm grasp of the same business practices that are used
to succeed in other industries.

It has been suggested that the electronics management
man of the coming decade would best be trained only
in business; rather than engineering as the men who have
for the most part led the field in the last decade, have
been. In fact, however, the head man of an electronics
firm must be expert in both arcas to be fully effective. He
requires a strong grasp of the technical problems encoun-
tered in developing and producing complex electronic
systems, instruments, components, and providing related
services.

Additionally an understanding of modern methods of

Control of six spindle turret drill press by prepunched tapes
and closed loop feedback system uses ruggedized vacuum tubes.
Sperry Rand Corp. equipment uses linear transducer, error
detecting null circuit, valve driving amplifier for final hydraulic
valve control of machine
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cost control, advertising, product planning, sales tech-
niques and related skills is required.

COMPUTERS will advance sharply in sales to industry
and office users in the next few years. Acceptance of
the computer in many fields has already been achieved.
The field of process control, where some computer con-
trol has been used with success for several years, should
also show a substantial increase in computer applications
in the next few years.

Computer control of steel mills, power plants, cement
plants, chemical process plants, have all been instituted.
New inputs to the computer, such as supplied by X-ray
equipment and other transducers, will provide added
flexibility of operation.

Automatic control in areas other than process
control may find slower acceptance. There are
many industry operations that could use computer con-
trol, but find it hard to justify the cost of installation.
Others cannot quickly overcome the long existing de-
pendence on manual or mechanical means of performing
the job.

Also, the absence of skilled electronic technicians in
many industries acts against acceptance of complex, com-
puter-controlled installations. Improved reliability de-
signed and built into the computer and its related elec-

Entire electrical system of an automobile is checked out against
standards in fifteen minutes using electronic analyzer. Per-
formance Measurements Company unit is programed from 35-
mm film read with photocells. Inset shows analyzer’s format

tronic gear will help speed customer acceptance.

Thus, in the near future, sales of such items as
computer-controlled automatic lathes using magnetic tape
may move ahead at a conservative pace. However, in
less complex machines such as drill presses run automat-
ically, acceptance may be higher. In the same way, until
the cost of installation drops, and clearcut proof of
operating economies are given, computer applications such
as control of highway traffic, will not increase startlingly.
In computer applications, a help is expected from recent
gains in the development of automatic programming
devices, and related automatic readout systems. One ob-
jection to the use of computers in some applications such
as data processing has been the lack of trained personnel
to program and operate the equipment.

Input-output devices already in use range all the way
from character or pattern recognition input equipment;
to readout directly on a highspeed electric typewriter.
As yet in rudimentary form is the speech programmer
that would let the operator speak his request and data
into a computer.

Computers are being used in jobs that would have
appeared far fetched several years ago. An advertising
agency is solving media selection problems with one,
sociologists have predicted voting outcomes, a computer
is being programmed to assist in diagnosis of diseases,




and a computer has been used to simulate the entire
human respiratory and circulatory systems.

The use of digital communication systems to transmit
information in machine language between distant points
over telephone lines is becoming widely used. It promises
to increase the utility of a single data-reduction center,
to permit its use by outlying offices of a firm that owns
one main computer installation.

INSTRUMENTS—The market for test instruments is
strong. and there is indication that firms in this field are
in a position to experience continued growth. However,
while industrial applications of test instruments are in-
creasing. many test equipment sales are made primarily
because the purchaser is tooling up upon receipt or in
expectation of a government contract.

Automatic test equipment, in particular. is finding
favor. This is true in automobile manufacturing and
maintenance, where tests of ignition systems. engine per-
formance and other functions can be made quickly by use
of automated test equipment. Instruments for applica-
tions within the electronics industry itself are in growing
demand, and should prove an expanding field in the next
decade.

OTHER APPLICATIONS—The use of infrared devices

Medical probe contains radiation detector and microminiaturized
electronics. Hughes Aircraft unit placed in 3-mm catheter can
be inserted into human vein to measure radioactive isotopes in
the blood stream
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such as the railroad hotbox detector for safety inspec-
tion, is expected to be a strong sales field.

Innovation of the laser, with its tight beam of high
intensity radiation operating at optical frequencies, should
in time lead to high data content communication systems
for industrial applications.

Development of power modulators for the transmitter,
light amplifiers and detector techniques for receivers, and
a practical method of excluding atmospheric dust from
the transmission path is needed. A land telephone com-
munication system may be expected to evolve in time.

The laser is apt to find applications in the medical
field, for its beam can be focused to micron dimensions,
allowing it to sterilize small portions of tissue. Possible
applications of the laser for use in computers are being
researched. Mapping and charting may in time be done
with laser-operated radar ranging systems, to an accuracy
of fractions of an inch in distances of hundreds of miles.

Ultrasonics is finding a place in automobile counting
problems, both in highway and parking field or ramp
installations. The design of a counter that will not respond
to a human, but will indicate the presence of an auto-
mobile even if it is not moving can be accomplished.
Ultrasonic industrial cleaning uses are expanding.

Doppler radar also has wide uses in the vehicular traffic
field, and is finding application in automobile parking.

Ultrasonic measurement of liquid nitrogen level is made at
cryogenic temperatures. Bogue equipment reads out digitally.
Temperature is monitored to correct for speed of sound in me-
dium. Piezoelectric transducer is used

47



OUR GROWING

Surface-to-air Hawk missiles now operational with the Army,
on trailer-base launcher. Raytheon is the prime for this
20-mile range limited-warfare weapon. Electronics dollar portion of

guided and homing type missiles is estimated at 65 percent
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MiLitaARY—The changing problems of national defense
have modified the concept of marketing to the military.
It is no longer enough to study procurement lists of past
years with only a partial awareness of research and
development trends and changing world tensions.

The nation’s need at this time for limited warfare
weapons has created an increase in the market for elec-
tronics hardware already in production.

However, of increasing importance is the fact that
military buying of goods as well as services is now being
done, to an even greater extent. under the catch-all of
Research, Development, Test and Evaluation.

Often a heavily funded project may result in only a few
items of final hardware, but it will represent a large
expenditure for electronic equipment and services, (engi-
neering and other), during its research and development
phases. Rapid obsolescence in weapon-systems and hard-
ware is a hard reality in this decade of changing military
positions and rapid technological advances in electronics.
Limited production, or no production at all, as in the
case to date of Army’s Nike-Zeus antimissile missile, does
not give a true picture of government electronic expendi-
tures.

The amount spent by the military for the titular cate-
gory of electronic procurement may decline in future
years. However. money spent in the titular category of
RDT&E should go up.

The Air Force’s project leading to a manned maneuver-
able space craft, Dyna-Soar is an example of this. In fiscal
1961 a total of $58 million was spent on all aspects of
the project. By now $185 million has been appropriated
tor fiscal 1962, on Dyna-Soar’s RDT&E budget. The
large electronic portion of this project will not then show
up on procurement lists directly, and a yearend study of
such lists will not reveal its total to the electronic industry.

Research and development holds the key to sales to
the military in that they are constantly forcing new tech-
niques into practical application, and discarding the old.

THE BUDGET—Congress has approved, at this writing,
a $46.7 billion total defense appropriation for 1962. The
exact portion of this figure that is electronic can only be
estimated. The reason for this is that many projects of
the Department of Defense, and the three military serv-
ices are not broken down into their electronic portions.
The government buys a missile, but has no pressing need
to know exactly what amount of its cost is electronic.
For some guided missiles, a number accepted for the
electronics portion is about 70 percent.
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Figures can be extracted with fair accuracy for major
hardware procurement. and to a lesser cxtent for opera-
tion and maintenance.

However. in RDT&E such extraction of figures for
electronics is not casy. Known and published government
figures and statements do. however. give some good clues.

Part of this report includes a table of DOD electronic
dollars. broken down for the calendar year 1962, as fol-
lows: procurement $4.971 million, operations and mainte-
nance $1.220 million. and RDT&E $3.000 million.

In a statement by Senator Hubert H. Humphrey in the
government publication. Coordination of Information on
Current Federal Research and Development in the Field
of Electronics. Sept. 20. 1961, an estimate of the elec-
tronic portion of RDT&E is given:

“A total of $9 billion is currently expended by the
Federal Government for research, development. testing
and evaluation. Not less than one-fourth of that sum is
spent in the electronics ficld alone.”

Sccurity classifications on RDT&E projects prevents
cxact evaluation. but estimates in government and indus-
try have ranged from two through five billion dollars. for
the military electronics portion.

In the same publication quoted above. under Findings
this statement is made:

“An inherent difficulty in managing the overwhelming
bulk of information on clectronics research and develop-
ment is that such information tends to be ‘buried’ within
the Defense Department data on weapon systems. This is
the case because DOD is logically organized to achieve
major security missions. i.c.. develop weapon systems,
rather than advance the state of the art of a ficld like
clectronics.”

An example of this is then given:

“The significance of electronics in weaponry may be
illustrated by its role in the Polaris program. This pro-
gram is the Navy’s largest research and development oper-
ation. Polaris is gencrally regarded as one of the fore-
most deterrents to World War Three. Through fiscal year
1960 the Navy had obligated $2.5 billion for the overall
Polaris program. Of this amount, 27 percent was for
clectronic purposes—$705 million. Polaris has had 335
contractors and 10,000 subcontractors; of these totals, the
electronics phase of the program has involved 112 con-
tractors and 3,000 subcontractors.”

To decide on the areas of electronics a firm may pur-
sue in selling the military; its engineering and scientific
resources must be considered. Projects are becoming
increasingly intricate and technical, and demand a higher
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level of ability to produce equipment and techniques
acceptable to the military.

In a survey conducted by EIA and DOD it was found
that of the estimated 155,000 engineers and scientists
doing electronic work in the U.S., about 120,000 are
in work supported by the government. Statements by
DOD indicate a shortage of serious proportions is expected
in the next five years.

It is possible to single out areas of future interest to the
military in the field of electronics. This must be done
within the restrictions of lack of data due to national
security limitations; and the knowledge that an important
international political change, or a sudden breakthrough
in technology can change such arcas from high to low
interest.

ARMY'S electronic expenditure in the next year in large
measure, will be for equipment already designed. The
pressing Berlin situation and other similar trouble spots
around the world has made buildup for limited war an
immediate problem, and does not in all cases allow time
lor retooling or development of new designs.

However, where tactical requirements demand, and
where time allows, Army is pushing developments in elec-
tronic instrumented weapons. and support devices. Elec-
tronics in applications ranging from infrared detection
systems such as sniperscopes. through sophisticated sur-
veillance techniques are receiving attention.

Communications, guidance systems, fire-control equip-
ment and electronic warfare techniques are of interest.
Missiles include types similar to the hand-launched, heat-
seeking Redeye, the 20-mile Hawk, 75-mile Sergeant and
others. One figure accepted in the industry for the por-
tion of a guided missile (not ballistic) that is electronic is
65 to 70 percent. The exact type of guidance, and the
mission capability determines the exact proportion, along
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with other variables. In an ICBM, some 30 to 35 percent
electronics is estimated.

Army’s interest in antimissile systems continues, includ-
ing the still-not-in-production Nike Zeus, and other ap-
proaches to the antimissile problem.

One of the Army's needs is development of land-guid-
ance systems. These would allow the positioning of vehi-
cles such as tanks, missile launchers, jeeps and even
individual soldiers to an accuracy of yards. It would
allow correlation with known terrain features.

SURVEILLANCE—Passive systems of detection and
identification are desired; these have the advantage of
not revealing the user’s position. Infrared devices and
related techniques are of interest here. Surveillance sys-
tems able to operate at the longer infrared wavelengths
would detect more of the output radiation of natural
objects, and are of interest.

Infrared devices such as helmet-mounted night-driving
binoculars, weapon sights, and hand-held binoculars, are
being developed or are in production.

Additionally, active infrared surveillance equipment
both pulsed and continuous, for long-range use is desired.

Devices that allow soldiers to detect enemy infrared
sources are needed. lmage-intensifier components and
systems, to achieve improved vision capability in limited-
light conditions, are being developed. Better phosphors,
improved contrast, and lower voltage requirements for
light amplifying tubes would be welcomed.

Radars for field surveillance with data-processing equip-
ment built in could aid in tactical evaluation of enemy
targets. Audio indicators now used for target indication
to the operator, depend on ear sensitivity to an extent.

Power sources and supplies quiet both in the audible
and electromagnetic sense are needed. Equipment rang-
ing from miniature to full-sized units are desired to allow




less easily detected operation in tight field conditions.
Fuel cells are of interest, as well as atomic fission devices.
Means of improving batteries are also being studied.

The laser is an invention of interest to the Army.
Lasers generate and amplify coherent light, at high in-
tensity, and narrow bandwidth. The device shows promise
for development of systems operating at optical frequen-
cies and capable of increased resolution, accuracy and
more compact design than their microwave equivalents.

Laser radars have already been developed by some
firms, with ranges to 30 miles. They have a potential
accuracy of fractions of an inch at these distances, and
can be used for military mapping, target placement for
fire control, and in surveillance systems able to trace an
outline of the target and reveal if it is a man or a tank.
However, production of such radars is some time away
and hinges on further R&D.

As far back as July 1960 some scientists indicated belief
that a death ray could be developed using the laser,

There have bcen reports of lasers burning holes in
steel. A University of Michigan scientist stated that in
the long run, lasers may find their widest application in
devices making use of their high energy. He referenced
the piercing of steel the thickness of ten razor blades by
a laser beam.

Another scientist has said that a laser could be used
without further development to blind enemy troops.
Others feel that a true death ray is possible using high-
power lasers able to pierce armor and devastate troop
concentrations.

COMMUNICATION SYSTEMS using modulated laser
beams are of interest to the Army because of inherent
security characteristics obtained from the beam’s low
divergence. Spreading of less than one foot per mile can
be obtained with a tightly focused laser light beam,

making interception by the enemy difficult. A laser com-
munication system for battlefield use might be more
secure than telephone lines. A modulated laser beam will
allow high information content, due to the wide band-
width available at the high operating frequency of a laser.

Countermeasures and the directly related technology
of counter-countermeasures is of interest to the Army.
The need is to disrupt enemy communications and control
and prevent them from doing the same to us.

Development of a ground radar able to overcome line
of sight limitations for combat surveillance is desired.
This would obviate the need for an above-ground system
using an aircraft or other elevated platform. Right now,
Army surveillance drones using varied sensory devices
are in demand, as well as decoy and training drones.

Other Army needs include aircraft communication sys-
tems for distances of 50 to 200 miles, collision avoidance
systems for aircraft, and airborne tv for combat surveil-
lance.

Other needs include: satellite communication systems,
automatic data-processing for field evaluation of tactical
data in weapon control. Photographic techniques for
surveillance, using electronic subsystems for processing,
alignment, light control and other operations are desired.

Electronic means of chemical and biological attack
detection, and perhaps control, might be investigated.

Side-looking radar for inspection of enemy territory
while flying over friendly lines, with compatible recording
equipment is sought.

A passive ranging system that will give distance to a
target without revealing position, a color facsimile system
for remote map reproduction and electronic equipment
for location of water supplies are also in future warfare
requirements.

THE AIR FORCE is faced with the need to develop mili-

Far left is an all-weather radar used by the Army to spot a
single enemy moving a half-mile away, in carkness or fog. The
unit, by Sperry Gyroscope, chonnels signals to the observer’s
headphone, is an example of the type of equipment Army and
Marines require for limited warfare. In photo ot left Army
helmet-mounted infrored binoculars ore used for night driving.
Equipment configurotion allows free use of honds
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Air Force air-to-air radar guided missile with nuclear capability
(left) is the Falcon GAR-11 by Hughes~Aircraft. Estimated range,
5 miles. Three smaller Falcon missiles at right are guided by
(left to right) radar, infrared, radar
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tary capability in space, as well as in its traditional atmos-
pheric environment. In specches and in hearings before
the House of Representatives, Air Force officers and
civilian experts have underlined this need.

The ability to attack from space is coupled with the
need for surveillance and identification ability in detect-
ing satellite and spacecraft launching and passage, and
also anti-ICBM defense capability. Since any future war
would be fought, at least in part, in space, ability to
maneuver, navigate, communicate and rendezvous for
maintenance and tactical reasons, must be realized in
operafing spacecraft of the Air Force. -

The reliability demanded of electronic equipment for
space operation is well beyond present concepts. Equip-
ment must withstand extreme temperature variations,
radiation exposure and heavy mechanical stress. In mean
time to failure, 50,000 hours rather than 1,000 hours is
sought. Space equipment must operate unattended. Even
in the future when rendezvous ability is achieved, repair
and maintenance of operating space equipment will be
difficult and expensive.

The use of molecular electronics—the build up of
circuits directly on surfaces by etching and depositing
techniques—is' being investigated by the Air Force as a
means of achieving reliability. It can also reduce size
and weight.

The Air Force has a unique communications problem
brought on by the need to weld together a network of

electronics



Prototype test model of airborne digi-
tal computer, by Hughes. Unit is now in
production for use in Air Force jet ali-
weather interceptor, can make almost
10,000 basic arithmetical calculations
in one second
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diverse weapons deployed throughout the world and in
space. Identification and command decisions must be
made at high speed, on any objects picked up by Air
Force’s early warning systems. This places a requirement
of knitting together BMEWS, Saint (Satellite Inspector),
Samos and Midas as well as future systems, along with
manned aircraft on round-the-clock deployment, with
government and Air Force command centers. A world-
circling communications net, using communications satel-
lites or otherwise immune to affects of nuclear blast in
the ionosphere is required.

MANNED WEAPONS—The build up of ICBM capa-
bility by the Air Force does not preclude the use of
manned bombers. The same is true of tactical missiles
and fighter aircraft. Man can make judgments in a tac-
tical situation beyond the ability of sophisticated ma-
chines. The manned bomber, unlike the ICBM can be
recalled if a mission is eliminated after dispatch but
before reaching the target. Such a craft will be the B-70.

To provide ability for electronic equipment buried in
ICBM sites to withstand the effects of possible 100 mega-
ton nuclear warhead detonations nearby, ruggedized
manufacturing techniques will have to be employed in
Minuteman and similar projects.

Other areas of interest to the Air Force include: power
sources able to operate for long periods of time in space,
such as nuclear equipment: navigation systems, mapping
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equipment, guidance devices and systems; and weather
prediction systems using radar and electronic sensors of
varied types. Bionics is of interest to Air Force, which
is faced with control and computer technology problems
that may be solved by bionics-type investigations.

There is a coatinuing need for electronic warfare (EW)
equipment in manned aircraft. including jamming gear
10 blind radar. destroy communications and deter in‘er-
ception. EW equipment now used in missiles should in-
crease in coming years.

The development of the laser should lead in time to
space communication systems operating at optical fre-
quencies. Gamma-ray systems are under study.

The low beam divergence, and large information
handling capability of the laser’s output, suits it to the
coverage of space distances that will confront the Air
Force. It has been estimated that in traveling the approxi-
mately 250.000 miles to the moon, the circle of light
arriving there would be of the order of one mile across.
Low power requirements are expected, compared to
equivalent microwave systems.

The possible use of the laser’s high intensity character-
istic may suit it for use in an antimissile system. Requests
for study proposals of the uses of the laser’s high energy
light beams have been sent to industry by the Air Force.

NAVY’S requirements for military undersca opera-
tions has made antisubmarine warfare (ASW) equipment
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of prime interest. The total fiscal 1962 budget for ASW,
just under two billion dollars for all phases including
ship construction, is an indication of the magnitude of
the problem. Navy undersea requirements for electronic
equipment exist also in intensified oceanographic research
work for military application, and in the well-funded
Polaris missile launching and similar submarine programs.

With development of the snorkel submarine, which
presents a small breathing apparatus above the surface
for short periods of time, detection of the submarine
became difficult. Radar was of use during periods of
breathing for conventional submarines. Sonar for use
against submerged submarines is limited in effectiveness.

Air Force’s air-launched Skybolt missile has over 1,000-mile
range. Units are fitted to Boeing B-52H bomber. Douglas is prime

for Skybolt

Upon development of the nuclear powered submarine,
detection of the craft, which can remain submerged for
months anywhere in the earth’s 140 million square miles
of ocean, reached the stature of an almost impossible
task.

It is believed that the USSR has nuclear submarines,
equipped with long-range missiles. It is not known if
they can launch them from beneath the surface nor if all
such missiles are ballistic, but their ability to approach
our shores undetected is of prime concern.

Long-distance penetration of the sea is achieved to a
practical degree at this time only by sound. Thus sonar
equipment and techniques are of interest to the Navy,

Missile and satellite tracking system for Air Force Systems
Command. Facet-eye camera uses 19 refracting telescopes,
provides output on image recording tubes

Navy submarine USS Tullibee, designed for antisubmarine war-
fare is nuclear powered. Vertical fins contain sonar gear. Navy
is stepping up oceanographic research, in effort to develop new
ASW weapons and techniques
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Navy helicopter searches for submarines with sonar dome
lowered into sea. Transducer may be lowered below sound
bending thermal layers that would allow undersea craft to
remain undetected
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though Navy is eager to develop new approaches to the
problem. Sonars with phased hydrophone arrays, for the
passive pickup of moving submarines and high-power,
active sorar are both being investigated. The formation
of a network of long-range submarine detection stations,
as in the recently declassified Artemis project. is an
example of the steps Navy is taking in ASW sonar.

The system uses high-power sonar transducers able to
project acoustical energy hundreds of miles, coupled with
recciving hydrophones in scattered locations to fix the
position of an echo-producing object, such as a sub-
ma.ine. Data-processing equipment is required to iden-
tify the target from among other possible echo-producing

objects, such as whales, schools of fish, shrimp and de-
coys. Maximum range with sonar is obtained at low
operating frequency. The effects of temperature and also
pressure and salinily, cause bending of sound rays. Sub-
marines can hide and operate under these layers of water
variation. Means of overcoming this limitation are
sought. Placing the transducer below the thermal layer
is one approach.

NONACOUSTICAL METHODS—The Navy is inter-
ested in nonacoustical methods of submarine detection.
One technique is the possible use of light undersea. By
application of scanning techniques, and the development

Navy’s guided missile cruiser, USS Canberra, equipped with long range, high altitude missile guidance radar, with antennas
resembling huge searchlights. Sperry Gyroscope builds the radar, Convair is prime for Terrier surface-to-air missiles
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of a high-intensity, coherent light source in the blue-green
spectrum, reasonable ranges may be achieved. The de-
velopment of a laser providing output at the blue-green
wavelength is looked for as a useful breakthrough toward
this goal. High definition would be achieved with any
undersea light system and would make target identifica-
tion easier.

A method in use is the magnetic-anomaly detector,
which measures distortion in the earth’s magnetic field
due to the presence of a submarine.

The turbulence in water caused by a submarine’s en-
gines may allow development of a detection method based
on this effect.

A wake of fluorescent material trails behind a sub-
marine, and there are thermal gradients created by the
passage of a sub. Infrared detection methods may be
of use for the latter. Penetration of the ocean with radio
frequencies is generally not practical, but recent observa-
tion of certain uhf windows shows some promise here.
The rise in the surface of the ocean when a submarine
passes may lead to high-definition radar equipment de-
signed to detect this action.

Navy is pushing ahead the design and procurement of
advanced sonar equipment, and seeks developments in
everything from improved transducers, single-use hydro-
phones and projectors, sensitive low-noise amplifiers,
through a range of equipment including data-processing
gear and other specialized systems.

Using sonar, the Navy has developed the helicopter
dip method, where a transducer is lowered into the sea
from a hovering aircraft, and soundings made during a
grid pattern of flight. Magnetic-anomaly detectors for use
in aircraft are finding application.

To extend the weapon-delivery range in ASW to that
of the detection methods, the Dash weapons system, using
a remote controlled helicopter, has been developed. Ex-
tensive electronics is employed in control and operation
of this drone.

Remotely controlled and homing torpedoes able to
seek and destroy a submarine are of interest. The under-
water, or surface-to-underwater missile, Subroc, is an-
other example of an attack weapon used by Navy against
subs.

Mines are considered effective, and updating World
War II designs shows promise of further extending their
usefulness. New types are also being developed, using
acoustic and electronic sensors.

The navigation equipment used aboard the Polaris-
launching nuclear submarines, includes gyroscopes and
accelerometers in the inertial-navigation equipment, com-
plex digital computers for course correction computation,
and various input navigation aids. These submarines,
being funded at an increased rate, demand precision
navigation equipment to achieve accurate delivery of their
1,200-mile nuclear tipped missiles. Polaris missiles with
1,500 and 2,500 mile ranges are in the works.

Navy oceanography, part of the recently increased
Federal spending in this area, demands advanced elec-
tronics ranging from sensors to data reduction systems.
Included here are devices to measure wave motion, speed
of sound in water, temperature gradients, turbulence,
salinity, light transmission, sound propagation and rever-
beration, and a score of other ocean characteristics.

Sonar for fire-control use, as in the direction of depth-
charge placement is being refined and applied in ASW
work.

GENERAL—Automatic electronic checkout equipment is
a must with the high complexity for modern systems. The
defense agencies are driving toward more equipment of
this nature, so that training skilled technicians becomes
less of a problem. Reliability goes up, and the time
required for readying equipment for use is cut down.

The use of value engineering, will continue to be pushed
by the defense agencies, in an effort to remove frills from
designs.

OUR GROWING NONMILITARY FEDERAL MARKETS

NONMILITARY FEDERAL spending for electronics is climb-
ing fast with no leveling off in the foreseeable future.

One spur is the drive for space exploration which has
absorbed into its efforts the combined resources of several
nonmilitary branches of the federal government as well
as segments of the Department of Defense.

NASA—The National Aeronautics and Space Adminis-

tration, charged with the lead role in space exploration

describes its programs as dependent on electronics.
James E. Webb, NASA chief, estimates that half of
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each dollar spent for space systems goes for electronics.

Of these dollars, many will go for research, develop-
ment and testing rather than hardware procurement.

In fiscal 1960, the total NASA appropriation was
$523,575,000. Of this $333,100,000 was for research
and development. Last fiscal year’s total appropriation
was $964,000,000, of which $668,503,000 was earmarked
for R&D.

Plans for fiscal 1962 are still somewhat flexible, but
show increases over 1961. Funds appropriated for NASA
come to more than $1,784,300,000. Of this, some $1,-

electronics



300.000.000 will go for R&D. In the light of Adminis-
trator Webb's estimate, this will mean some $600 million
or more will go for electronics.

Projects which will absorb NASA expenditures fall
roughly into four areas: get a team of astronauts on
the moon and back safely within this decade. step up
development on program Rover, the nuclear rocket: ac-
celerate the program to establish a world-wide satellite
communication system and develop a world-wide satellite
weather system.

In line with these objectives, NASA's Saturn program
will account for heavy expenditures in research 4nd
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development. The fiscal 1962 figure of $224 million rep-
resents about 17 percent of NASA's total R&D budget.
Saturn’s goal is to develop a multipurpose space vehicle
using a modular approach for the upper stages to achieve
a variety of configurations aund functions. Earlier space
research programs usually involved a vehicle tailor-made
for each experiment. The Saturn concept will allow the
same design to be modified to produce a family of
vehicles to meet a variety of requirements,

Pluns for long duration earth orbit flights, circum-
lunar flights and landings as well as returns are grouped
by NASA under the Apollo program. The fiscal 1962

R o

Typical information processing room at a Federal Aviation Agency Installation at a large air terminal
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R&D budget provides about $160 million for this pur-
pose and represents some 12 percent of the R&D total.

Lunar and planetary exploration will account for about
the same amount of money as the Saturn program. NASA
officials expect this exploration program to present chal-
lenges in every branch of science. Probing the immediate
area of space around the moon will call for specialized
rocket control, high-level telemetry systems and a vast
array of data-gathering devices. Surface exploration will
impose even greater demands. Exploring the space en-
vironment and subsequently the surfaces of Mars and
Venus will demand higher instrument performances than
any present requircments. Wide-band infrared equip-
ment, narrow-band spectrographic gear, data storing
systems, long-range command systems and energy sources
will all be called for.

Representing about 7.3 percent of NASA's fiscal 1962
R&D budget, communication satellite systems are being
examined both in passive and active operation. Studies
already conducted through Project Echo show a need
for techniques for making rigid reflectors, techniques
for ejecting more than one satellite into a predictable
orbit and development of ground transmitting and re-
ceiving gear including equipment operating at optimum
microwave frequencies.

NASA officials say studies indicate that with suitable
ground facilities, about 60 Echo-type satellites at 2.000-
mile altitudes could provide a world-wide system oper-
able 99 percent of the time.

Development of long-lived components for active
communication satellites is one area being probed by
NASA. Inherent in this will be resecarch on the behavior
of components and systems in the space environment.
On the ground, it is expected that an active satellite sys-
tem will impose new demands on communications and
tracking systems.

In addition to the markets for electronic equipment,
and research and development that NASA programs are
creating, a substantial amount of money will go for rental
of electronic equipment, primarily of the data-handling
variety. The growing complexity of the mathematical
problems in space flight has created the need for some
$5,700,000 worth of data reduction equipment in fiscal
1962 and for some $11,200,000 in analytical computation
work. In addition, the business affairs of the Administra-
tion impose the need for some $2.100,000 worth of fur-
ther expenditures for electronic computation. Most of
these needs are being met through rentals of data-proces-
sing equipment.

FEDERAL AVIATION AGENCY expenditures over the
next half decade may reach a leveling off period. One
reason for this is that projects now being worked on
anticipate future air traffic demands.

Some evidences of decline in spending are alrecady
evident in comparison of research and development
budgeting of $78.400,000 in fiscal 1961 and of $71.-
600,000 in fiscal 1962.

Expenditures last year as well as proposed spending
in the immediate future may hinge on implementation
of FAA’s Project Beacon. This plan will utilize as much
as possible the tools of automatic data processing, sig-
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naling and communications to control the growing
amount of air traffic in U.S. skies. In addition to Bcacon,
plans are being worked on to complete a system of
data-processing centers that will act as a nationwide air
traffic control network.

NASA Appropriation Summaries FY-1960-62

Salaries and  Research and  Construction
Expenses Development  of Facilities Total
Fiscal Year
1960 $ 90,850,000 $383,100,000 $ 99,625,000 $523,575,000

Fiscal Year
1961 $170,760,000 $668,503,000 $124,737,000 $964,000,000

Fiscal Year
1962
(Requested) $226,686,000 $1,295,539,000 $262,075,000 $1,784,300,000
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Much of last year's contracting by FAA heads towards
these twin goals. For example, thirteen long-range radar
installations at about $2.4 million each are being built.
Forty-one bright radar displays at about $405,000 each
are contracted for as well as 14 radar beacon systems
at some $293,000 each.

Thirty locations within the U.S. are being equipped
with new teletypewriter facilities for delivery of weather
data to the U.S. Weather Bureau, while the Alaskan
teletypewriter circuit is being modernized. High-speed
circuits are being installed in eight cities at an average
cost of $342,000 and expanded weather data informa-
tion services are being provided at 10 locations.

A good many FAA installations have been made at
locations that are now primarily military rather than
commercial in their aircraft operations. In most cases,
these air facilities are in a state of changeover and may
be used as commercial and civilian airports in the near
future. As part of defense planning, however, present
FAA-installed equipment is located at these sites to be
compatible with possible future military needs.

AEC—Following reduced activity during suspension of
nuclear testing, the Atomic Energy Commission spending
for electronics appears likely to rise over the next five
years.

From the present level of $10 million in calendar 1961,
next year should see a rise to more than triple this amount
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as more and more control, monitoring and test electronics
are needed to match general growth in atomic research
and use. Additional thrust will come from AEC par-
ticipation in Project Rover, aimed at developing a nuclear
powered rocket engine, and Project Snap, aimed at de-
veloping on-board power units to supply satellites and
space vehicles with internally produced electricity.

Weather Bureau spending for electronics will go mostly
for data handling and transmission equipment, with other
expenditures going for electronic devices and systems
to gather meteorological information.

In matters related to meteorology, the Weather Bureau
is participating with NASA in some space work. For
fiscal 1962, funds have been allocated for spacecraft
and launch vehicles. Command and acquisition stations
are being built in Alaska and along the East Coast of
North America. Total funds for these installations come
to slightly over $12 million. Special-purpose equipment
will amount to more than $3 million. Of this, a good
portion will be in electronics. An additional $2 million
will go into data processing and close to $300,000 will be
spent for communications equipment.

OTHER FEDERAL AGENCIES such as Federal Com-
munications Commission, Treasury Department, Bureau
of Internal Revenue and Federal power projects and law
enforcement agencies are also purchasers of electronics
equipment.
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OUR GROWING

THE POPULATION explosion and the rise in educational
levels are bringing the high levels of purchasing power.
Consumer desires are exploited to the point where they
are confused with consumer needs, so that what was once
considered a luxury item is, or will be, thought of as a
necessity, A prime example is the television set, once
a status symbol for the privileged few, and now the major
source of entertainment.

But where are those increasing consumer dollars going?
Television receiver sales, representing 40 percent of the
consumer electronics market, have presently leveled off
at a little over six million sets a year. Sales of phono-
graphs and radios, each taking about 20 percent of the
consumer market, declined somewhat last year as com-
pared with 1960. A big surge may come in color tv, now
that many set makers are represented in the market.
Promising opportunities exist in the nonentertainment
home eclectronics field, such as in electronic ovens, air
purifiers and ionizers, and thermoelectric refrigerators
and water coolers.

Making an adjustment to the Schober build-it-yourself spinet
organ, which has 88 keys in two manuals, 18 stops, 13 pedals,
and weighs less than 100 pounds. Assembly time is estimated
at 50 hours

BLACK-AND-WHITE TELEVISION—AIlthough 88
percent of U.S. homes have at least one tv set, and this
figure may be close to the ultimate saturation percentage.
the 1961 tv sales should be over 6.2 million sets, an
increase over 1960 (5.9 million), 1959 (5.7 million)
and 1958 (5.1 million). At least 6.4 million receivers
should be sold every year for at least the next ten years,
despite the approach of saturation.

The future market will be largely replacements and
extra sets. In 1959 the percentage of replacement sets
to total sets in use exceeded substantially, for the first time,
the percentage of sets to new tv homes. Last year, replace-
ment sets totaled 3.8 million, or 6.8 percent of the total
scts bought, while sets for new tv homes amounted to
1.1 million, or two percent of the 55.6 million scts in use
at the beginning of the year.

Optimistic estimates place the yearly tv sct sales at
8.5 to 9 million between 1962 and 1970, based on the
population increasc and a 14 percent replacement rate.

While the 19 and 23-inch picture tubes may dominate

This portable stereo phonograph by Admiral is aimed at the
teenage market. When the microphone is plugged into a “‘sing-
along” jack, sound from the microphone comes from the right
loudspeaker
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CONSUMER MARKETS

the black-and-white tv market in 1962, Admiral is
stressing the 24 and 27-inch receivers. Sylvania con-
siders the 23-incher to be an attractive size, but says
there is a trend toward the larger sizes, particularly
the 27-inch.

Although many purchasers stress portability of a tv
set when buying one, especially an extra one, the set
really doesn’'t get moved around in the home. Usually
it remains in the bedroom, which is coming up fast as
the most likely location of the second set.

Many U.S. manufacturers fcel that battery-powered
portable tv sets are impractical at present. Prices are
high, and the picture size small for people who have
become accustomed to at least a 19-inch screen.

COLOR TELEVISION— A dozen companies are offer-
ing color tv sets this winter. RCA, Packard-Bell, Emerson-
Dumont, Magnavox, Admiral, Olympic, Sears (Warwick)
and Philco have been joined this winter by Zenith,
General Electric and Sylvania.

For the hi-fi enthusiost with an interest in short-wave reception,
National Radio has styled the NC-105 to appeal to the audiophile
as well os the amateur. The front ponel provides a high-
impedance tuner output

Westinghouse and Motorola both sold color tv receivers
from 1955 through 1957, but neither has revealed plans
for reentering the field at present.

Color sules have seldom gone over 100.000 sets a
year, so that there are about 700.000 sets in use after
cight years of sales.

Color sets are selling better than last year, and esti-
mates by top industry people for this year's sales range
from 250,000 to 500,000, with one guess of 750,000.
The 1961 sales are expected to add up to 150,000.

Increased sales this season are partly due to more color
programming. In the half-dozen largest U.S. cities, about
20 to 40 hours of color are broadcast weekly.

Prices of many color tv receivers are in the $600 to
$700 range. The Sears Roebuck consolette lists for $450.

Hopes were once high for Paramount’s single-gun
Lawrence tube to lower prices, but a Lawrence tube
set, when and if it is finally perfected, will cost, accord-
ing to Paramount, about $400 on a mass-production
basis of half a million sets a year.

Last fall a Japanese company brought out a $300
color tv set, using two single-gun tubes, and based on
the two-color theory developed by Polaroid’s Edwin H.
Land. The theory was also substantiated mathematically
by Huseyin Yilmaz of Sylvania.

RADIO—Sales of radio receivers have been rising stead-
ily since 1958. Production, also on the rise since 1958,
has for 1961 dropped some five percent below the pre-
vious year. Total radio production for 1961 should be
15 million sets, with f-m radios accounting for at least
720,000 units.

A substantial market is in sight for f-m stereo radio,
backed by manufacturer support of stereocasting. The
half-dozen largest U.S. cities have f-m stereo program-
ming, although sometimes on a limited basis.

PHONOGRAPHS—Factory sales of phonographs will
show little change in the near future: a rise of less than
two percent is anticipated in stereophonic models. The
present ratio of stereo to mono, about 15 to 2, will
increase to about eight to one in 1965.

ELECTRONIC ORGANS—In 196! retail sales were
about $140 million. The 1962 estimate is $150 million,
indicating a healthy rise in electronic organ sales. Since
only a few percent of the market potential has been
tapped, several more companies may soon climb aboard
the electronic organ bandwagon.

Interesting sidélights are that the electronic organ has
not become a status symbol, and that while most people
buy a piano for their children, they buy an organ for
themselves. One organ maker claims that more. new
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organs are now bought nationally than new pianos.

Transistor keying is a feature of the Conn organs,
which use vacuum tubes for tone generation, as do most
organs. Transistor tone generators are used in organs
by Allen, Gulbransen, Magnavox, and Thomas. The
lower-priced market is aimed at by organs in the $500
range, made by Electro-voice and Estey.

ELECTRONIC ORGAN KITS—Although over a dozen
companies share the home organ market, the do-it-
yourself organ kit business is largely split between two
companies, Schober Organ Corp. of New York, and
Electronic Organ Arts of Los Angeles.

Schober Organ markets a concert model at $1,200, a
consolette at $800, and, to compete with the low-priced
ready-made organs, a recently introduced spinet at $550.
The spinet uses neon oscillators. This fall Schober plans
to bring out a table-top organ for about $200, with a
single manual, divided for accompaniment and melody.

Electronic Organ Arts once offered a dozen kit models,
and had a tendency toward selling completed organs.
After this company was bought by Dorsett Electronics,
the emphasis has been on kits, and the models have been
reduced in number with prices beginning at $1,300.

AMATEUR RADIO—The existence of 230,000 amateur
radio stations makes the amateur communications market
a sizable one. An increasing percentage of radio amateurs
build receivers and transmitters from a kit, or buy them
ready-made.

The citizens band group is a fast-growing communica-
tions field, with well over half a million c-b transmitters
in use. The variety of citizen’s band equipment is mount-
ing rapidly, and so many c-b stations are already crowding
the airwaves that the FCC may soon have to take further
steps to stop general rag-chewing.

ELECTRONIC KITS—Although the

do-it-yourself
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builder can save up to 50 percent of the cost of ready-
made equipment, many kits are assembled by people
who could easily afford the finished equivalent. It is the
“pride and satisfaction of personal accomplishment,” as
one manufacturer puts it, that makes a man spend $30
for a six-transistor radio kit when he can buy a transistor
radio at less than half the weight and price.

The new Daystrom line, made by the Heath company,
is sold through dealers. The Daystrom circuits are similar
to those in the Hcath kits, but there are differences in
design, price and packaging. To make the Daystrom Kkits
simpler to assemble, and thereby appeal to a wider
audience, tube sockets are riveted to the chassis, critical
circuits come partially assembled, more circuit boards
are used, resistors and capacitors are laid out in numbered
sequence.

Heath uses a tunnel diode in their latest model grid-
dip meter.

ELECTRONIC TOYS—The electronic portion of most
ready-made electronic toys consists of a simple transistor
amplifier, such as in a portable voice amplifier. That
the price of electronic toys comes high is indicated by
the $10 list price of the portable amplifier, and by the
$30 list price of an infrared phone, which even at cut
rates is still about $20.

Many of the toys that use tubes or transistors are
the do-it-yourself kits, variously called electronic work-
shops (Heath), science kits (GE), or electronics engineer-
ing sets (Lionel). The kits are of two types: for building
a single item, or making several. For the single item,
the price is often high: $18 list for a GE transistor radio
kit. The multiple-project kits cost an average of a
dollar per project, and most use solderless connectors,
so that a circuit can be set up in a few minutes.

An estimated $8 million worth of build-it-yourself
electronic kit toys will be sold in 1962, and $20 million in
1971.

Portable model 1260 four-track
stereo and monaural tape re-
corder and player by Ampex per-
mits separate erasure of each of
the four tracks, and uses a three-
pole erase head that erases the
tape twice
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COMPONENT MAKERS are for the most part optimistic
about the future, despite the problems of imports, price-
cutting and heavy competition. Sales and profits for the
first quarter of 1962 should be about the same as for
last year.

Sprague Electric’s vice-president of sales, Carroll
Killen, sees a modest increase in the components market
in 1962, and says “we are just now beginning to see
results of the release of military orders in the past couple
of months. The industrial components market will just
hold its own in 1962. Industrial customers, especially
computer manufacturers, overestimated their needs in
1961, and so they have over-healthy inventories. The
military will start to let some contracts in 1962 for
microminiature modular packages with discreet com-
ponents and component groups. This will gradually build
into a big market, since the so-called molecular circuitry
is still far away. Also, the modular approach is less costly.
and does not force circuit-design standardization.”

ELECTRON TUBES—AIlthough semiconductors are in-
creasing in use, and heavily in some applications, electron
tubes are by no means on the way out. The output of

electron tubes of all types is expected to rise two to three I : ’ ~.
percent this year over the 1961 estimate of $593 million t
in factory sales. Although receiving tubes may decline | A
two to three percent yearly, this should be offset by a | '»
seven-percent rise in the factory sales of power and Silicon controlled rectifier by Westinghouse handles up to 300

special-purpose tubes. Traveling-wave tubes are expected volts and up to 50 amperes
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to increase 20 percent; backward-wave oscillators will
experience a 40-percent rise.

Two factors are important in the continued exist-
ence of electron tubes. One is increased reliability. For
example, the failure rate for the average of 16 different
Sylvania subminiature tube types was lowered from 5.5
percent per 1,000 hours in 1952 to 0.5 percent per 1,000
hours in 1960. For some tube types, a failure rate of 0.1
percent per 1,000 hours is forecast by Sylvania within the
next two or three years.

Tests by Arinc Research Corp. aboard naval vessels
show a combined tube removal rate of 15 percent per
thousand hours in 1954, which dropped by 1960 to 1.2
percent for miniature tubes and to 0.19 percent for sub-
miniature tubes.

The increased reliability was brought about, not by
startling breakthroughs, but by many small innovations,
such as changing the bulb design to reduce glass cracking,
lint control to eliminate foreign matter, and heater-coil
redesign for more uniform coating. Even greater relia-
bility will result in the future if heater burnout is mini-
mized or eliminated. Greater control of saturation
emission and interface resistance also should improve the
uniformity and long-life stability of electron tubes.

The second factor supporting the tube market is resist-
ance to nuclear radiation. Radiation can radically alter
the characteristics of most transistors and similar solid-
state devices, and possibly cause circuit failure. Although
the effects of radiation on electron tubes range from a
reduction of emission current to causing fissures in the
tube envelope or breaking the glass-to-metal seals, tubes
are resistant to radiation.

According to B. W. Sauter, general manager of West-
inghouse’s electronic tube division, the downward trend
in receiving tubes over the last several years could reverse
itself and begin to increase in the next few years. He
referred to the way radio sales have held up in the past,
and anticipates that the tube replacement market will
exist at a substantial level for a long time. Color tv
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sets, for example, have an average of twice the receiving-
tube complement of present black-and-white tv receivers.

New types of electron tubes show promise for the
future. The General Electric multipurpose Compactron
tubes will be used by Muntz TV to make a television set
with only eight tubes plus the crt, at a retail price of
$100. The Compactron is already in some tv sets of
other manufacturers. The nuvistor, RCA's thimble-sized
tube, is featured in their current line of tv sets, both
color and black-and-white, because of its low noise
factor, and is also used in tv cameras, radar sets, and
test equipment.

The marketing manager of Raytheon’s industrial com-
ponents division J. Dorfman, says 1962 will be better for
tubes than 1961, because pressure to cut prices will dimin-
ish. “In 1961, too many customers were using their
suppliers as inventory warehouscs. The buildup of in-
ventory has begun,” he adds.

Dorfman doesn't sce a decline for the electron-tube
market, and states “Therc are two plus-factors for enter-
tainment components in 1962. One is that color tv is
beginning to crawl, and will soon walk. The second is
f-m multiplex stereo. New industry standards make a
healthy picture for everyone concerned with hi-fi and f-m
generally. Overall, the receiving tube business is in a
stable condition, for both the industrial and military
market, and adjustments have already been made for the
effect of solid-state advances. As for light-emitting tubes,
they are part of the display field, which is already
launched on expansion and will continue in 1962. Printer
tubes, storage tubes and other electronic readout devices
should find expanding applications and a bright market
in 1962.”

Among the expected General Electric developments is
an integral tube-cavity combination using a planar triode
receiving tube that oscillates at 10 gigacycles, according
to W. F. Greenwood, marketing manager of the GE
receiving tube department. Two or three major systems
applications for GE’s thermionic integrated micromodule

nlectronics



(TIMM) circuits, plus several small black-box applica-
tions, should develop in 1962. The company also plans
to make TIMM components commercially available for
development work by systems designers. Greenwood pre-
dicts that growing needs for radiation-tolerant electronic
systems should increase the usage of small ceramic re-
ceiving tubes. It is expected that radiation tole...ice
ratings for glass tubes will be established in 1962.

POWER AND SPECIAL-PURPOSE TUBES will find
the military market showing continued growth. The mar-
ket growth-rate will be further affected somewhat by
NASA and other space budget increases.

During the past few years, equipment and defense
systems have become more complex. The field of
radar systems is an example. This trend to complexity
is expected to continue, and as a result, the cost per
installation will tend to increase. the number of projects
decrcase. Such programs will require tubes with higher
output and a higher degree of reliability. The emphasis
will be on shorter run, complex. highly reliable tubes
designed for specific application.

In 1962 the evolution to space-age requirements for
radars for search, surveillance, guidance and communica-
tions will bring about the need for highcr-power tubes
with 10 to 100 times the power output of existing designs.
One device to meet these requirements is the multiple-
beam klystron (MBK) now being developed by General
Electric. Historically. higher outputs have been obtained
by using multiple externally linked units, but systems
costs in dollars per kilowatt may favor a single, highly
reliable unit such as the MBK. Because large blocks
of power are required for many systems installations,
increased emphasis on efliciency improvement of high-
power microwave tubes is anticipated.

Increasing demands for intelligence transmission at
high rates, and improved counter-countermeasures tech-
niques, will see further development of wider-bandwidth
microwave devices such as voltage-tunable magnetrons,
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Far left is a GE ZJ235 silicon subminiature pnpn switch that can
be triggered with light. Below, in a TO-5 package, is a ZJ227
silicon controlled rectifier that can be triggered by either light
or a gate signal, or both. Second photo: subminiature Daystrom
potentiometer weighing 7 grams, with overall case length of s
inch. A glass film one ten-thousandths of an inch thick seals
hundreds of diodes at IBM simultaneously (third photo) for pro-
tection, cost reduction and miniaturization. Close-up (fourth
photo) shows one of the diodes framed in the eye of a small
sewing needle. The wafer is cut into separate diodes ultrasonically

klystrons and traveling-wave tubes. Multioctave broad-
band requirements can be met by microwave tubes now
in advanced development, provided that requirements be-
come well-defined and funds are allocated.

The market for traveling-wave tubes is expected to
grow rapidly. There will be a continued reduction of
noise figures for types used in receivers. Improvements
in tube designs can be expected to drop the noise figure
of existing types an additional ! to 3 db in the next year.

In the fields of secure communications and deep-space
probes, there is not expected to be any rapid change to
light beam devices. Stimulated market activity is ex-
pected for wide-band, low-noise voltage-tunable magne-
trons (VTM) because of greatly improved low-noise
characteristics. Further improvements in VTM efficien-
cies and packaging should increase their use for space
applications.

Single-purpose phased-array radar requirements should
stimulate the market for microwave tetrodes because of
their phase stability. In this arca. the needs for broad
banding may be solved by integral cavity designs up to
low S-band. Ring-bar and other microwave structures
now being developed will play an important role in
higher-frequency multipurpose phased-array radar sys-
tems.

Due to a growing concern with problems of radio-
frequency interference. a steady increase in the market
for high-power microwave filters is expected.

The military radar tube replacement market will in-
crease. Some observers see the replacement market
evolving into a repair business for expensive high-power
tubes. Many present tube designs can be repaired in-
stead of replaced, making possible considerable savings
to the military.

Economic recovery in many industrial fields should
have a favorable effect on the market activity for power
and control tubes. This includes ignitrons for electronic
steel-mill drives. The European steel-mill market, in
its build-up since World War II, has made wide use of
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electronic drives. Electronic drives for U. S. applications
are expected to increase.

Another growth area is the metal fabricating industry,
which includes the automotive industry. Here resistance
welding equipment is important.

In public transportation, further developments in the
design and use of railway multiunit cars, now being con-
sidered, could stimulate market activity for water-cooled
and air-cooled ignitrons for motor speed control. In
general, the replacement market for industrial tubes
should increase modestly.

The rate of growth in the broadcast and communica-
tions market will depend largely upon FCC rulings re-
garding vhf-uhf television. If an upward frequency shift
becomes mandatory, a revival of the high-power tube
market is expected. Otherwise, the increase rate of new
stations is expected to stay at its present nominal level.

Only small gains in the broadcast station replacement
tube market are expected.

No significant penetration has yet been made in the
consumer market by high-power tubes. One possible
exception is the application of magnetrons for electronic
cooking. Any acceleration of present activity now being
conducted by some range builders could be the stimulus
for wide use. Any appreciable market is likely to be
several years away.

TV PICTURE TUBE markets should increase, according
to B. W. Sauter of Westinghouse, for some of the same
reasons affecting receiving tubes. Obsolescence of tv
sets, new families being formed, two and three-set homes
and picture-tube innovations are contributing factors in
the future of this market.

Black-and-white picture tubes of the 19 through 21-
inch sizes enjoyed high factory sales from 1953 through
1959. In 1961, factory sales of 22 through 25-inch sizes
finally pulled ahead of the 16 through 18-inchers. In
1961, EIA changed its tube-size groupings. The 1961
figures show that factory sales of 18 through 20-inch
tubes were double the 1960 sales, sales of 21-inch tubes
were halved, sales of 22 and 23-inch tubes did 50 percent
better, and sales of tubes over 24 inches were about the
same.

The only color tv picture tube in general commercial
use today is the RCA round three-gun tube. Sales of
these tubes are linked directly to the market for color tv
sets. Motorola has a rectangular color tube that is said
to require a less bulky cabinet, but as yet there is no
indication that it will be used in a color receiver. Nor
is the Lawrence single-gun tube, owned by Paramount,
about to bz incorporated in a commercial set.

Although work is being done on flat picture-on- the-
wall tubes, they are still not out of the woods. Pictures
have been obtained with flat tubes in the laboratories,
but as one manufacturer put it, “don’t ask us what kind
of a picture we’ve been getting.” Sometime this year
the Navy may release information on a flat nonvacuum-
tube electroluminescent panel developed by Lear for air-
craft instrument readout, although it may be some time
before a lower-cost panel would be developed for tv use.

SEMICONDUCTOR unit sales will rise in 1962, but
price-shaving will continue, so that the net result will be
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little change in the dollar volume, according to Henry
Schunk, marketing manager of the Raytheon semicon-
ductor division. He adds that there will be no market
zoom in 1962 for new devices such as tunnel diodes,
integrated circuits, avalanche transistors or controlled
rectifiers.

Prices have bottomed and are now starting upward,
Schunk says. “Inventory buildup has started because
customers no longer have barrels of them in stock. Price
stabilization is already starting on germanium alloy tran-
sistors. In general, entertainment-grade semiconductors
will have a stabilized market and price. High-speed types
such as mesa, planar and epitaxial, pose question marks.
It looks like the supply potential is greater than the actual
market.”

One trend seen in 1962 is a decrease in special semi-
conductor type designations.

The price cutting once common in the electron-tube
field is now found in the semiconductor business.

Factory sales of semiconductors are expected to rise
about eleven percent in 1962, with a 1965 figure of $939
million, an increase of over SO percent from the 1961
estimate of $606 million.

The glamour of the transistor has attracted over 90
U.S. companies to semiconductor production, with a
resulting overcapacity. Mergers and dropouts are not
uncommon. Among the larger companies, Raytheon,
which acquired CBS Electronics’ semiconductor business,
later bought Rheem Semiconductor.

Westinghouse feels that the rapid price reductions
cxperienced in 1961 should diminish during 1962. How-
ever, they believe there is a trend developing toward
product simplification and lower costs in high-volume
product techniques in the semiconductor industry. It is
expected that new emphasis will be placed on markets
now using conventional electrical devices, in an effort
to supplant these devices with solid-state components.
Specific growth components include power-switching de-
vices, represented by silicon transistors and controlled
rectifiers; thermoelectric devices for cooling as well as
for power generation, and molecular electronics in which
functional electronic blocks will be extensively used in
commercial products. Some manufacturers believe that
germanium devices in general may have a limited future,
particularly low-power diodes and transistors. Tunnel
diodes have not developed as rapidly as some early
predictions had indicated.

Tunnel diodes, although of interest in microwave and
special applications, may find less use in computer logic
circuits than in small, fast memories, for which they
are well-suited by their high speed and low noise.

TRANSISTORS this year should see factory sales of
about $371 million, with an annual increase of 15 per-
cent bringing sales up to $575 million by 1965. Silicon
transistors are expected to more than double in sales by
1965, while germanium transistor sales will increase by
only 50 percent during that time.

Transistors are being used widely in the armed serv-
ices. A high increase in military sales, which now ac-
count for almost half the total industry sales, seems
unlikely in the near future. The Air Force, which went
to transistors as soon as possible because of weight and
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Wire-band PPM (periodic permanent magnet) focused 1-Kw traveling-wave tube by Hughes covers the X-band, with a 40-db gain and

a 2-percent duty cycle

size limitations in airborne equipment, is fairly well tran-
sistorized. The Navy, which has more room on its ships,
uses tubes or transistors as the situation demands, stress-
ing transistors only in such space-limited arcas such as
submarines, and for reliability. The Army hasn’t time
to transistorize much of its existing designs in these
days of limited-war potential. since it needs the equip-
ment as soon as possible. Much of the limited-warfare
equipment is being made to older designs; transistoriza-
tion is being applied to new types of equipment.

The computer business, which may expand greatly
in the second half of this century. uses transistors widely.
The IBM 702 used 10.000 tubes and RCA’s Bizmac I
contained 30,000 tubes. The Philco 2000 contains 56.000
transistors and IBM’s Stretch computer uses 200,000
transistors.

SEMICONDUCTOR RECTIFIER sales in 1962 are
expected by GE to show an increase of 12 percent, which
will boost the industry volume $17 million over the $140
million estimated by the company for 1961. Continued
price pressures and vigorous competition will continue
to characterize 1962.

The silicon controlled rectifier should approximate its
1961 performance by doubling sales in the coming year,
GE says. “New product introductions will add impetus
to the SCR in 1962, particularly in the low-current Jead-
mounted and high-current areas.”

Low-cost product categories in both rectifier and SCR
lines will become more attractive to manufacturers of
consumer products. Also anticipated. is increased indus-
trial volume in the high-current rectifier area.

Hoffman Electronics has an optimistic outlook for
1962, and feels it can develop applications for control
rectifiers in the commercial market. It sees a large po-
tential in commercial applications ol l-amp and 5-amp
control rectifiers, is thinking of branching out into higher-
power rectifiers. Although some companies feel that the
price war is coming to an end, they see more competition
in quality for 1962.

VARIABLE RESISTOR prices of precision potentiom-
cters have been on the decline since 1958, and Beckman
Instruments among others sees no chance of them going
up, but feels that there will be a stabilization.
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Beckman sces sales growth in the development of new
or upgraded products and is branching into different
product areas. It sees a market shift in potentiometers.
For example, they make a two and a three-inch type,
and feel there will be a need for the smaller one-inch
type; hence their intention to enter that area. They are
also going into specialized components developed to
order. Beckman is introducing a Cermet potentiometer,
both rotary and rectilinear.

CONNECTORS of all types will see larger sales volumes
through 1963.

Microdot among other companies expects an increase
in sales for this year, and has opened a new facility with
a connector department.

Microminiature multipin connector design is begin-
ning to make progress. Miniaturization will be a big
trend this year. Microdot attributes the step-up in her-
metic seals to tighter requirements.

TRANSFORMERS will see more sales and the need
for more reliability. “There will be a components shake-
out in 1962,” says Sylvania’s A. H. Plaisted, product
sales manager. “Reliability is stirring the pot. Up to
now, there has been no feedback on transformer reliabil-
ity unless it was a catastrophic failure. Sophisticated
reliability requirements are now being written into con-
tracts.” Another trend in 1962, Plaisted says, will be
more sales of transformers that use a conformal coating
tcchnique, with epoxy as a sealant. rather than hermetic
sealing in a can.

ELECTROLUMINESCENT PANELS probably need a
major breakthrough before they can challenge cathode-
ray tubes in the entertainment market as a basic display
device. Although high brightness can be obtained by
raising the frequency or voltage. the life of the device is
shortened considerably. So for the present electrolumi-
nescence will be limited to readout devices, instrument
panel lighting, highway road signs and night lights.

MICROCIRCUITS, one of the hot fields in components
today. is called by Motorola integrated circuits, Texas
Instruments refers to them as Solid Circuit microelec-
tronics, Westinghouse names them molecular electronics

67



or molectronics, and Fairchild Semiconductor uses them
for their Micrologic circuits.

Fairchild’s Micrologic circuits were introduced as a
production item at the IRE Show last March. Six logic
elements have been put on the market so far, with a sev-
enth coming out shortly. The introductory price of all the
clements is $120 each in small quantities, but Fairchild
anticipates an ultimate price of less than $10 each in
large quantities. Fairchild expects that there will be in
operation by the end of 1961 a prototype computer
built by one of their customers with Micrologic elements.

Motorola received a $1.5 million Air Force contract
last June for the study of compatible techniques for in-
tegrated circuit functions. This speeded up their two-
year old program to the point where they expect to have
practical circuits available within the first quarter of
1962, although not on a large scale for another two
years or so.

Texas Instruments exhibited last fall, jointly with the
Air Force, a general-purpose digital computer using 587
microelectronic circuits, with a weight of 16 ounces
and a volume of 6.3 cubic inches. These circuits were
the basis for the development of the current TI line of
six Solid Circuit logic networks. The Solid Circuit SN
502 flip-flop cost $450 in March of 1960, when it was
introduced. An improved flip-flop, the SN 510, cost $95
in sample quantities last Fall. A volume price of $5 is
predicted within five years. Another series of TI Solid
Circuits, for radio and instrumentation, is almost ready
for introduction.

Westinghouse, with two Air Force feasibility contracts
totaling $4.3 million, was scheduled to deliver a molec-
tronic communications receiver to the Air Force last
month. Westinghouse has a program for invading the con-
sumer market with molectronics. The program includes
plans to mass-produce several molectronic circuits by the
end of 1961, and to introduce both industrial and con-

sumer molectronic products in large volume and at prices
competitive with conventional items. This would mean
circuit prices of no more than a couple of dollars apiece.

CAPACITORS may see some sweeping changes in the
future. Mylar-film dielectric capacitors will continue to
replace paper in high-reliability applications, particularly
in military equipment, according to the Good-All Electric
Company, a division of Thompson Ramo Wooldridge.
“This trend is closely tied in with presensitization of mili-
tary equipment and the result is a need to go to higher
densities in component packaging. The projected increase
would be -about the same as last year.”

Tantalum capacitors will increase about the same rate
as last year, about 15 percent, Good-All says. “Tantalum
is primarily an electrolytic-type capacitor and is used
where there is a need for bulk capacitors, in bypass and
coupling applications or computer areas. Also, there is
much use of tantalum in the Minuteman program.”

Capacitor pricing should hold up well, particularly in
military applications. Industrial users as well as the
military are pressing hard for miniaturization. Emphasis
continues to be for more and more quality. Both indus-
trial and military users are pressing for life testing data.
There has been no pronounced price-cutting so far.

In an effort to upgrade their quality and to increase
longevity, many entertainment-grade users are going after
better quality in capacitors. For example, just a few years
ago, electronic organs were using dielectric capacitors,
and now they are using epoxy potted Mylar capacitors.

There may be a nominal price increase in variable
capacitors over the next year or two, due to the new
labor rates and also possibly because of the cost of
materials, according to Thompson Ramo Wooldridge.
“The sales curve for variable capacitors is linked closely
to the communications business and primarily to con-
sumer industry.”

Integrated
Motorola circuit
prototype of

a NOR

logic element
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British workers assembling ferromagnetic memory cores in the Plessey Co. Ltd. factory, Towcester, England

GROWING
MARKETS

WESTERN EUROPE—A population of over 300 mil-
lion. a gross national product between $400 and $500
million by 1970 and a high living standard is the environ-
ment in which Western European electronics will flourish.

Presently the 18-nation complex resembles the U.S.
economy as it was in post World War II years.

A MAJOR DIFFERENCE with the U.S. electronics in-
duty as it was 15 years ago, however, lies in the amount
of technical information available to European scientists
and engineers. Research conducted in America while
Europe was digging out of war ruins is for the most part
available to the Continent. In addition, there is a
general availability of investment capital.

These two factors make electronics in Europe more
than a radio/tv business. Coming up fast is specialized
component manufacture, industrial electronics, instru-
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ABROAD

ments and many other aspects of electronics.

Underlying this growth potential is the increasing im-
portance of the European Economic Community and the
European Free Trade Association. The philosophies and
accomplishments of these blocs are already cementing
Europe together commercially. It appears more and
more evident that commercial interests outside these
groups may have to join in by establishing facilities that
make them an integral part of these economic entities.

Some signs of the hecalth of Europe’s electronics in-
dustry can be scen in the changing balance of trade.
Once almost all of Europe’s electronics requirements
were filled from imports. Now there are a growing
number of items being exported and competing on world
markets.

BRITAIN’S ELECTRONICS INDUSTRY exceeds $750

69
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German facility of ITT producing high fidelity loudspeakers

tv sales in recent years.
Electronic capital goods, rising steadily since the war

million, over ten times its prewar level. [Exports last

year were almost $170 million.

There are about 500 electronics companies in more
than 750 plants in England. Also, firms classified in
other industries produce a certain amount of electronics
goods.

Three British electronics firms have more than 10,000
employees. Forty companies have more than 1,000
employees and produce about 75 percent of the nation’s
total electronics output. About 300 companies have over
25 employees each. Although many firms are sub-
sidiaries of electrical machinery producers, the number
of independent companies is rising.

About half of England’s electronic output is in radios,
phonographs and tv sets, Last year 2.5 million radios
and radiophonographs were produced. After 1957 more
tv sets than radios were made. In 1960, however,
popularity of transistor radios put the balance in favor
of radios once more and raised unit production to record
levels. Curtailed installment buying may have damaged
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exceeded $165 million in 1960, with a good share going
for computers. There are more than 300 digital com-
puters in use. These along with associated computer
equipment are mainly at work in industrial uses. Do-
mestic computer sales top $17 million. Tube and com-
ponent production last year exceeded $90 million.

British electronics exports rose to $169.5 million in
1960 from some $90 million in 1954, mainly in such non-
consumer goods as navigational aids and communications
gear. The former saw some $50 million in exports Jast
year.

Tube and component exports amounted to $60 million.
Radio receivers, in a slump between 1955 and 1958 are
once more showing export gains.

Britain’s customers last year were Canada, U.S.,
Netherlands, Sweden and Australia.

Rising British imports are also noted. In 1954, elec-
troncis imports were about $24 million. Last year they

electronics
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were $72 million. Of this, $21 million was in capital
goods.

A feature of British electronics is the amount of effort
it puts into research and development. A recent survey
shows about 12 percent of net industry output goes back
into R&D. Over seven percent of British scientists and
engineers working in industry are in electronics. Of
these, two-thirds are in research and development.

BELGIUM’S growing electronics industry ranks eighth
among the nation’s business activities. It employs some
30,000 workers who produce about $200 million worth
of equipment, mainly components and subassemblies.
Also produced is electronic automation equipment and
communications gear.

In components manufacture, the emphasis is on high-
quality industrial items rather than mass numbers of
commercial pieces. Semiconductors are an important
portion of the output and the quantity and quality of
transistors has grown steadily. Tube production is high
though steady with growth in quality rather than num-
bers. Emphasis is on the industrial rather than enter-
tainment types. Resistors are produced with the same
market in mind and include nonlinear ceramics, photo-
resistors, varistors and thermistors.

Subassembly work includes a certain amount of minia-
turization, but relies primarly on communications equip-
ment, data transmission and telephone gear.

WEST GERMANY, bascs its electronics industry heavily
on radio, tv and communications. Growth is evident,
however, in electronic machine tool control, component
manufacture and other areas of electronics.

During 1960, West Germany produced 4.8 million
radios of all types valued at more than $190 million. Al-
most half of the radios were for export. Television sets,
including units packaged with radios, phonographs or
both, numbered 2.8 million at about $335 million. About
26 percent of these were exported.

Component manufacture in 1960 is estimated at more
than $150 million. Included in this figure are $34
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million in resistors, $61 million in capacitors, $14 million
in coils, filters and transformers. About one-quarter of
West German component production went to the export
market.

German consumer products incorporate a considerable
amount of modernity. Some 95 percent of all German tv
receivers have 24-in. picture tubes. Thirty percent of
the radios are equipped for stereo, 10 percent are cord-
less and 75 percent can receive on four bands. Half
of the new tape recorders are four-track types and over
one-third are made for compatible sterco.

There are about a dozen firms producing radar and
communications gear. Three of these arc U.S. sub-
sidiaries. Production is largely for internal uses in such
applications as harbors and air terminals.

FRANCE, long involved in radio research, supplied some
of the know-how that went into the initial development
of microwave radio some S50 years ago. Today, the
nation is doing its share to aid the growth of electronics.
There are close to forty good sized electronics companies
in France and as many of smaller size. A directory of
French electronics companies shows a diverse selection of
electronics areas ranging from radio receivers to
specialized semiconductors.

France has a favorable balance of electronics exports.
Imports run to about 3 percent of total French electronics
production, while exports run to about 8 percent. This
balance is aided by shipments to French zones of influ-
ence as well as general world markets.

ITALY is seeing some growth in electronics, though per-
haps less than some of the more highly urbanized neigh-
boring countries. Most manufacturing is done in central
and northern Italy although a considerable amount of
foreign capital and Italian funds are being expended in
stepping up the pace of electronics manufacture in the
south. As is the case with most other continental
nations, Italy’s clectronics industry is concerned primar-
ily with radio and television. Some component manu-
facture. however, has been started.

NETHERLANDS is known in Europe as a supplier of
components for a variety of applications. Electron tubes
and semiconductors are produced almost exclusively by
one company, but in such quantities as to dominate a
good bit of Europe’s trade. Most of the output goes into
equipment by the same firm both within Holland and in
other countries. Both exports and imports of tubes and
semiconductors have becn rising steadily in the Nether-
lands. Electron tube imports in 1950 were valued at
$1,561, exports at $12,496. By 1959 imports were
$30,858, while exports came to $53,955. Recently,
Dutch authoritics have discontinued publication of
import-export figures, but until 1957, Belgium was the
main Dutch source of tube imports, with West Germany
and Britain following.

A good amount of Holland's communications equip-
ment is made internally. Radiotelephone and telegraph
cquipment. broadcast gear for radio and tv, studio equip-
ment for television, navigational aids, radar and remote
control apuratus are all available from internal suppliers.
A certain amount of microwave equipment is imported
from West Germany and some mobile radio gear from
Denmark. Electronic test equipment and laboratory

n



New research center nearing completion outside Tokyo by Tokyo Shibaura cost more than $5% million

gear from the U.S. enjoys a significant sales volume.

JAPAN relies heavily on electronics exports for its eco-
nomic health. Short on such heavy items as coal, iron
ore and other major natural resources, manufacturing
industries are the mainstay of the economy, and outside
markets arc essential to maintain these industries.

Japan’s electronics industry has grown by leaps and
bounds since the early 1950's when television broadcast-
ing began on the islands.

In 1960 Japanese electronics output totaled more than
$1,600 million as compared with $932 million in 1959
and some $240 million in 1956.

As is the case with most nations, consumer electronics
accounts for the major share of the industry. Fifty-seven
percent of Japan's 1960 total was in consumer electronics.
Television receivers accounted for $394 million. This
was a rise of 18 percent over the preceding year. Be-
tween 1958 and 1959, however, tv sales went up 118
percent.

During 1960, production of radio receivers with three
or more transistors came to $169 million, receiving tubes
to $86 million, tv picture tubes to $70 million and tran-
sistors to $54 million. Values of commercial, industrial
and component output also rose during the 1958-60.

Japan’s balance of trade has been dropping since May
of 1961 with imports greater than exports. Because of
this and other factors, a tighter money policy is pre-
vailing in Japan which will affect capital expansion. This
could mean that production levels will not continue
climbing at their present rates. Already, the Japanese
government has asked manufacturers to voluntarily cur-
tain capital goods spending. Some idea of how this
move affects Japan's electronics industry is given by
Yamaichi Securities, one of the nation’s leading financial
houses. Tokyo Shibaura’s expansion program calls for
more than $74 million this ycar, Matsushita plans more
than $17 million, Nippon Electric $22 million and
Hitachi close to $10 million. 1t is likely that these and
other electronics companies will observe the government
request.

Despite this possible production plateau in the short-
range future. Japanesc clectronics is certain to continue
its over all expansion.

Present equipment produced extends into virtually
every area of clectronics from simple transistor radios to
computers. Much of this production is and will continue
to be in cooperation with forcign companies.

The Finance Ministry of Japan at mid-year 1961
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announced that 1,440 technical licensing agreements had
been signed with foreign firms. A similar check a year
earlier placed the number at 1,090. Of the 1,440 agree-
ments of last year, 350 were in the electrical machinery
category which includes electronics.

LATIN AMERICA represents a growing volume of the
overall world electronics market. Most electronics ex-
penditures in the vast region between the Rio Grande and
Tierra del Fuego are for radio and television sets and for
communications gear.

Latin America’s general average economic activity has
doubled in the past 20 years. It is cstimated that the
total gross national product of Latin America is rising
at the rate of five percent annually.

Radio and television are viewed as idcally suited for
communicating educational, political and other types of
information. It is this factor, perhaps more than any
other, which has contributed to the growth of broadcast-
ing in Latin America. Each of the nations has at Jeast
one television broadcast station and many have several.
Brazil has more than two dozen.

Receivers are made locally for the most part to circum-
vent the difficulties of foreign currency exchange, tariffs
and other obstacles. General set costs run to about $500
and for the average resident, they are purchased on the
installment plan, often under three-year purchase periods.
The receivers are of recent or modern design and include
many 19-in. and some 23-in. models.

While the tv receiver market is still a long way from
saturation, there is a high percentage of radio receivers
in Latin America. These too are produced locally for
the most part and are usually equipped to receive short
wave in addition to a-m.

It is in the field of communication that great promise
for Latin American electronics lies. Jungles and other
natural obstacles make the region ideal for microwave
net works. Growing air traffic is imposing its needs,
and a population increasing both in numbers and educa-
tion will increase the demand for telephone systems.

The competition for markets is evident. In most Latin
American nations, the U.S. still maintains a good hold
on the market, but West Germany, Netherlands, Japan
and United Kingdom companies are developing markets
which in some nations cxceed those of the U.S. In
Uruguay, for example, radio component imports from
the Netherlands exceed U.S. shipments. In Colombia,
Netherland components run a close second to U.S. with
United Kingdom imports trailing closely.

electronics
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Just out. Con Avionics announces a new line of transistorized “switching” power supplies that Voltage Range 50 Amp 30 Amp 20 Amp 10 Amp
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PHILCO
T-2351
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THE AMPLIFIER WITH 6 db POWER GAIN AT 2 kmc. From the world’s first family of high frequency communications transistors,
Philco *Micro Alloy Diffused-base Transistors, comes the world's highest frequency commercially available communications tran-
sistor—Phifco type T-2351. This new addition to the Philco MADT family serves as an amplifier, oscillator or mixer. At 1 kme, it
amplifies with 12 db power gain, delivers over 10 mw of output power, and has a maximum noise figure of 10.5 db. Its coaxial
package minimizes parasitics and is matched for insertion in 50-ohm coaxial systems.

For EVERY communications requirement, there’s a Philco Communications-Designed Transistor . . . with these advantages ™ More
db per dollar ® Industry's lowest noise figures ™ Industry’s most usable A.G.C. characteristics ™ Only communications transistors
specified to guarantee performance in practical circuits ™ Only Philco guarantees bandwidth specifications M All transistor elements
are isolated from case in single-ended types B Proven MADT reliability,

For complete information, write Dept. E1562

All Philco communications

transistors are immediately

available from your Philco
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WIDE RANGE JE

POWER SUPPLIES &' »
0-50 VDC/2, 5, 10 A

and 15 Amp.

For unusually wide voltage

range and high current capacity. Three rack-mounted series avail-
able with 0.5%, 0.10% and 0.01%, regulation. Completely transis-
torized. Regulated without ‘‘gimmick’ pre-regulators. Positive
short circuit protection. Guaranteed for two years to meet all speci-
fications. Includes remote sensing and programming, fan cooling
with thermostat protection. Over-voltage, current-limiting option.

plies

AC-DC ‘“MODULAR” POWER SUPPLIES
2 to 305 VDC; 100 ma — 1 amp

Unique heat sink construction of these supplies per-
mits operation in ambient temperatures up to 65°C,
when mounted on a typical rack chassis. Power to
30 watts. Adjustable output. 0.1% regulation. Re-
liable short circuit protection. Small size makes it
ideal for electronic assemblies or systems. Guar-
anteed for two years to meet all specifications.

105 to 125V AC
Line Regulation................... 0.1% or 10mv
Load Regulation.................. 0.1% or 20mv
Stability +0.25% for 8 hours
Ripple. .o ovvviniiiinnn.. 0.02% or 5 mv rms
Response time less than 100! microseconds

Operating Temperature . . . 0C to 65C on a typical
rack chassis

Temp. Coeff........ccoiiiiiin L 0.01% per C.

LOW COST GENERAL
PURPOSE POWER SUPPLIES
0-60VDC/0-1.5 Amp.

A durabie, general purpose
power supply available with regulated and unregulated outputs.
Simple and straightforward circuitry with components used
conservatively for long trouble-free life and high reliability. De-
signed for ease of operation and convenience in bench-mounting.
Cases heavily dimpled so two or more units may be stacked on
top of each other.

WARRANTY

Con Avionics guarantees that jts power
supplies'will meet their published speci-
fications for two years after date of ship-
ment. Guarantee does not cover tran-
sistors, diodes, fuses.

—~CON
AVIONICS

Consolldated Avionlcs Corporation, 800 Shames Drive, Westbury, L.I., N.Y.
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REGISTRATION PROBLEMS

In Optical Character Recognition

By J. B