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High Performance
Ceramic Capacitors

VZyi/i688 DISCAPS

TYPE C

Type C DISCAPS meet or exceed the specifications RS-198 of the
E.LLA. Small size and lower self-inductance make them ideal for
many applications. Rated at 1000 working volts, Type C
DISCAPS have a higher safety factor than other standard
ceramic or mica capacitors.

Also available in Fin-Lock leads.

TYPE B

These DISCAPS are designed for by-passing, coupling or filtering
applications and meet all specifications of the E.[.A. for type Z5U
capacitors. Rated at 1000 V.D.C.W., Type B DISCAPS are
available in capacities from .00015 to .04 M.F.D.

Also available in Fin-Lock leads.

TYPE JF

Type JF DISCAPS have a frequency stability characteristic
superior to similar types. These capacitors extend the available
capacity range of the E.ILA. Z5F type between +10° and +85° C
and meet YS5S specifications between —30° and +85° C.

Also available in Fin-Lock leads.

TYPE JL

For exceptional stability over an extended temperature range,
Type JF DISCAPS should be specified. They provide a minimum
capacity change as temperature varies between —55° and +110° C.
Standard working voltage is 1000 V.D.C.

Also available in Fin-Lock leads.

See Booth 2216 at IRE Show

DISCAP ' RADIO MATERIALS COMPANY
CERAMIC A DIVISION OF P. R. MALLORY & CO., INC.
CAPACITORS GENERAL OFFICE: 3325 N. Colifornia Ave., Chicago 18, 1L

Two RMC Plants Devoved Exclusively to Ceramic Capocitors

} FACTORIES AY CHICAGO, {LL. AND ATTICA, IND.

Circle 1 on Inquiry Card, page 123
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Surprised
and Pleased

Todays' Engineer

Problem Clinic

ELECTRONIC INDUSTRIES

McKENNA,

Publisher .

It’s nearly time again for ELECTRONIC
INDUSTRIES most outstanding annual
event. The 47th National IRE Conven-
tion takes place at the New York
Coliseum and the Waldorf-Astoria
Hotel, March 23-26. Traditionally, we
devote a considerable portion of each
yvear’s March issue to a review of the
technical sessions and to the exhibits
planned for this event. This year the
convention report starts on page 108.

More than a decade of experience
in reporting this occasion served to
provide us with very reliable tools
for estimating each year’s editorial re-
quirements . . . at least so we thought.
We were very much surprised at the

BERNARD F.

OSBAHR, Editor

business reports for this year, however.
An unexpected increase in volume
makes this year’s issue some 66 pages
larger than last year. This in turn has
enabled us to add quite a number of
timely editorial pages in this issue. For
this we are more than pleased. . . . We
now have an opportunity to provide
even more in the way of editorial
features that we hope will benefit you,
our reader. All in all, this “IRE” issue
of ELECTRONIC INDUSTRIES is the largest
one ever produced since the publica-
tion was founded in 1942 as ELECTRONIC
INDUSTRIES! From all of us, thanks
again for this wonderful vote of con-
fidence.

In the December 1958 editorial “To-
day’s Electronic Engineer” we summa-
rized the results of a survey that ELEC-
TRONIC INDUSTRIES conducted during the
fourth quarter. This was a mail survey
to EI readers to determine more of the
personal characteristics of today’s en-
gineer. In the conclusion it was men-
tioned that the questionnaire data had
been transcribed onto IBM cards. These

IBM cards, properly manipulated, can
be made to reveal most interesting and
significant data. We have performed
such a breakdown by age groups and
by the regions where engineers are
located. Our 1ll-page report begins on
page 251. We hope you find this to be
as interesting and as informative as we
have!

Some of you have noticed our new
editorial monthly feature ‘Problem
Clinic.” But for those who haven’t, we
should like to call your especial atten-
tion to it. In the past many readers have
written to us about particularly vex-
ing technical problems that have con-
fronted them. Our readers service
department and our editorial staff has
been able to provide solutions to a
great many of these. Some of them,
however, seem to have no known
answers.

The purpose of the “Problem Clinic”

March 1959

is to take such problems to as many
professional engineers as possible. It
is our hope that at least one of our
readers has previously solved this or a
similar problem. Or perhaps one of our
readers will be able to suggest a solu-
tion to this unknown.

At any rate, so far “Problem Clinic”
has averaged six suggested solutions
per problem and the number of “new”
problems coming in has about doubled.
As another EI reader service, we'd be
glad to assist you with any technical
problems you may have!
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"Today's Electronic Engineer"

Highlights

I Of This Issue

page 251

Some six months ago El set out to learn just as much as possible about
the average electronic engineer. Thousands of questionnaires went out
to engineers in all parts of the country. The whole range of engineers
was included: jr. engineers, project engineers, senior engineers, vice-
presidents for engineering. And the questions we asked were searchingly
personal, such as:

® What is your income today? ® How many firms have you
® What was your income 5 years worked for?

ago? ® Does your firm have a pension
® How much life insurance do you plan?

have? ® How many cars do you own?
® How much is your house worth? @ What are your future plans?
® What is the worth of your liquid @ How many children do you

assets?

have?

Amazingly enough, more than half of the engineers that we question-
naired sent in their answers. Here is a summary of what they reported.

Industry's First Transistor Interchangeability Chart!

page 143

"Interchangeability'* has been looked to for many years in the trans-
istor industry but until now only scattered attempts have been made on
the part of individual manufacturers to make interchangeability infor-
mation available to engineers. Here for the first time is comprehensive
all-industry cross-referencing of transistors and their nearest equivalents.
All the major transistor manufacturers have cooperated with El in
this project. It is the first time that such unanimous cooperation has
been obtained. The information includes not only data on interchange-
ability but also dimension drawings as well, so that both electrical and
physical interchangeability can be checked.

lonospheric Interference

page 77

Where directional antennas are pointed skyward two main sources of

interference are encountered that are propagated by the ionosphere.
First is where static interference and man-made signals enter the
radar beam; and second, where transmitted power is scattered back

jlong the path. These difficulties can be minimized through proper
esign.

Other Communications Media!

page 79

Radio communications has distinct disadvantages, to the military's
thinking. Frequency space is limited, it is easily jammed, and much
too unreliable. To overcome these drawbacks the USAF is investi-
gating the properties of low frequency radio, sound, light, heat and
nuclear radiation as means of communication.

1959 National IRE Convention!

page 108

"Space' will be the featured theme of this year's IRE Show meeting
at the New York Coliseum, March 23-26. Highlight will be o panel
discussion by 10 distinguished authorities on the various aspects of
space travel and communication. Over 850 exhibitors will be displaying
products for the expected 55,000 engineers and show visitors.

Today’s Electronic Engineer

1




RADARSCOPE
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READ-OUT LAMP

This 14-segment electroluminescent readout lamp — termed an
Alpha lamp by Westinghouse — can display all letters of the alpha-
bet, numerals O through 9 and symbols. Characters are formed by
applying 240-volt or 460-volt ac signal to the proper terminals.

SMALL ELECTRONIC FIRMS are showing an in-
creasing tendency to form cooperative pools to
strengthen their position in bidding for government
contracts. The Small Business Administration is
lending its assistance in the formation of these pools
and formally approves the pools’ proposed opera-
tions. Five pools have now been set up. The latest,
Electrodyne Industries came into existence last
month. It was formed by 4 Long Island firms, Holden-
Massey Corp., Republic Electronic Industries Corp.,
Microtran Co., Inc., and Paromal Products Ine. The
pool will seek government contracts for radio trans-
mitting and receiving and radio navigation equip-
ment, radar and radiac equipment, guided missile
assembly and instrumentation.

“NUCLEAR POWER is nof the panacea for the
world’s future energy needs,” says W. Kenneth
Davis, former Director of Reactor Developments of
the USAEC. He says, “At most we can anticipate
only about 25% of our total energy requirements
coming from nuclear power even after it is fully
developed and economically competitive.” This is
still quite a substantial contribution, for the con-
sumption is expected to just about quadruple by
2000 A.D. “Methods of storing thermo or electrical
energy for use in mobile applieations and many spe-
cialized uses should be developed and will becoms
of increasing importance in future decades,” he
says.

4

CLOSED CIRCUIT COLOR TV has important impli-
cations for department store use. With wide screen
projectors, such as the newly introduced CIBA
“Eidophor” units, the stores have an important tool
for window displays and store front merchandising.

VACUUM TUBE PROSPECTS continue to look up,
despite the various obituaries being written for the
industry. Sales volume last year reached about $800
million despite the first half recession. A total of
$866 million for 1959 is now estimated by at least
one major manufacturer.

“TIME REVERSAL TECHNIQUES” are based on a
theory that signals transmitted over long distances,
if reversed in their direction of flow midway between
the transmitter and receiver, will retain their fidelity
over the entire transmission route. Case Institute of
Technology last month was issued a contract from
Rome ADC to investigate whether this theory has
applications to the transmission of digital data. The
research will be carried on over a transmission line
700 miles long. Among the applications foreseen
is the transmission of digital information to a satel-
lite for rebroadcast back to earth.

EXPERIMENTAL SEARCH RADAR

Lincoln Lab of M.L.T. has just completed construction of this new
high-power experimental search radar on Boston Hill in North Andover,
Mass. Though it weighs more than 50 tons, it can be rotated at 5
rpm in winds of 60 mph and still maintain accuracy of less than 0.1°.

ELECTRONIC INDUSTRIES - March 1959



Analyzing current developments and trends throughout the electronic

industries that will shape fomorrow's research, manufacturing and operation

COST-PLUS POLICY of the government is getting
some second thoughts. Pentagon purchasing agents,
in certain cases are offering extra profits to defense
contractors for contributions toward improved per-
formance, earlier delivery, or lower cost. They figure
that each extra dollar profit is more than offset by
the savings in other costs. The Defense Dept. is
caught in a pinch, between the demands for economy
on one side and the skyrocketing costs of modern
weapons system on the other. Somehow new methods
must be derived to cut costs, or provide improved
performance for the same costs. The logical party to
make these improvements is the contractor. The only
thing needed is incentive, and the most logical in-
centive is added profits.

AN EXPECTED BOOM in FM car radios could give
a shot in the arm to FM station operation. Certain
advertisers have found that for certain products and
services, FM is already more economical in cost per
thousand than AM radios. FM is acquiring a reputa-
tion for audiences of “taste and discrimination,”
which is attractive to certain advertisers.

THE RECESSION had little effect on the semicon-
ductor business last year. Sales of transistors, rec-
tifiers, and diodes reached a new record high of
$195 million, an increase of 35% over 1957. Indus-
try spokesmen are estimating a further growth of
30% in 1959 and a gross business in excess of $250
million. H. B. Fancher, General Manager of GE’s
Semiconductor Products Dept. sees the largest
growth in the rectifier area. ‘“Sales of semiconductor
rectifiers,” he says, “can be expected to increase by
50% from the 1958 level of 33 million, to around
$50 million.” However he estimates that the largest
dollar increase will be in transistors, which will be
twice as large as that for rectifiers.

ENGINEERING

IF SPACE ENGINEERING is to acquire the mo-
mentum typical of American competitive industry,
something will have to be done about the patent
situation. So long as the Government retains the
controls in the Space Acts, there is hardly sufficient
incentive for the bulk of the industry to get excited
over the space age possibilities. It is easy to demand
relaxation of the Government’s control, but obvi-
ously the requirement of military security must also
be recognized. Just how much relaxation can be
reasonably expected was discussed last month by
130 members of the National Association of Manu-
facturers’ Patents Committee in a meeting in Wash-
ington. Sitting in on the discussions for the Gov-
ernment was Commissioner of Patents, Robert C.
Watson. A long range plan is now being drafted.

ELECTRONIC INDUSTRIES -+ March 1959

PRODUCTION

PRE-PRODUCTION COSTS have been significantly
reduced at Westinghouse’s Air Arm Div. in Balti-
more through a system they tab MMI (Mechanized
Manufacturing Information). The new system, de-
signed around semi-automatic and automatic busi-
ness machines, significantly compresses the time
involved in getting new military developments from
drawings into actual weapons systems. Company
spokesmen estimate, “The new technique will save
approximately a half a million dollars in the Air
Arm Division’s measurable ‘paper work’ processing
costs by 1962’ Under MMI, the basic information
is placed on perforated paper tape immediately after
engineering drawings and specifications are issued.
From this point on, data needed by each of the many
departments involved in the manufacturing process
are issued simultaneously on either tape or punched
cards so that purchasing can begin to acquire ma-
terials while manufacturing is preparing to process
the materials when they arrive. A time study showed
that where 4 to 10 weeks were required under the
old system, MMI has reduced the work to from 2
to 5 weeks. Westinghouse spokesmen feel that the
new system will have far reaching effects through-
out the entire defense products industry.

MISSILE RESEARCH

New hypervelocity instrumentation for missile and space vehicle
research has been developed by Avco Research and Advanced Develop-
ment Div. This shadowgraph system employs a catadioptric light
screen that detects the presence of a projectile breaking the beam.
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MINIATURE

VITREOUS-ENAMEL POWER RESISTORS

Sprague’s new lmprovcd construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.

A look at the small actual sizes illustrated, em-
phasizes how ideal they arc for use in miniature
electronic equipment with either conventional wir-
ing or printed wiring boards.

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410.
TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide sclection of wattage ratings from 5 to
218 watts are available in Sprague's famous Tab-
Type Blue Jacket close-tolerance, power-type wirz-
wound resistors. Ideal for use in radio transmitters,
electronic and industrial equipment, ctc. For com-
plete data, send for Enginecring Bulletin 7400A.

SPRAGUE ELECTRIC COMPANY

233 MARSHALL STREET » NORTH ADAMS, MASS.

NEW SMALLER SIZE

AKUOLOAN-

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-
insulated resistance wire, wound on special ceramic
core—multi-layer non- mductlvc windings or high
resistance value conventional windings—scaled, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

You can depend upon them to carry maximum
rated load for any given physical size.

Send for Engincering Bulletin 7300 for complete

SPRAGUE

technical data.

THE MARK OF RELIABILITY

} SPRAGUE COMPONENTS:
INTERFERENCE FILTERS o

RESISTORS e CAPACITORS =
PULSE NETWORKS e

MAGNETIC COMPONENTS .
HIGH TEMPERATURE MAGNET WIRE bt

TRANSISTORS
PRINTED CIRCUITS
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As We Go To Press...

Gravity Measurements
Can Be Made From Air

A major technological break-
through in geophysics by taking
the first successful measurements
of gravity from an aircraft was
announced by the Air Research
and Development Command.

The flight tests signify a giant
step forward in gaining basic
knowledge of our planet, said Dr.
Lloyd Thompson of the Geophys-
ics Research Directorate, Air
Force Cambridge Research Cen-
ter, Bedford, Mass. “This opens a
whole new field of geodetic, grav-
ity and geophysical applications,”
he said.

Previously, it had been thought
impossible to measure gravity
from the air. Scientists charting
the earth’s gravity field were re-
stricted to tedious, time-consum-
ing measurements on land or sea
involving many variable factors.

Airborne gravity measurements
will give rapid answers to many
geodetic survey questions. For ex-
ample, map-makers will be able to
precisely locate islands, measure
exact distances between conti-
nents and accurately plot the en-
tire world. Also, the exact center
of the earth can be located.

Call For WESCON Papers

Engineers who wish to present
papers at the 1959 WESCON should
send 100-200 word abstracts, with
complete texts or detailed summa-
ries, to Dr. K. R. Spangenberg,
WESCON, 60 W. 41st Avenue,
San Mateo, Calif.

ELECTRONIC INDUSTRIES

TUBE
CHECKER
DELUXE

Up to 2,500 electron
tubes per hour are
checked by this new
testing machine at
RCA Electron Tube
Div., Harrison, N, ).

Political Pressure

Kilis Booster Ruling

The FCC'’s plans to kill off opera-
tion of illegal TV 1ooster stations
by March 30 have foundered under
a barrage of complaints from Con-
gress.

An FCC letter of Dec. 31 stated
that all VHF boosters—channel re-
peaters or VHF-VHF translators—
must convert to UHF translator
systems by the March date. Ap-
proximately 1,500 stations would be
affected.

With the long-delayed ruling fi-
nally announced Congress suddenly
erupted with a flurry of bills to le-
galize booster operation. Faced with
mounting opposition the FCC hur-
riedly reconsidered, voted to give
operators 6 months, rather than 90
days, to suspend booster operation.

The commission announced that
it needs to “give further study to
the legal and technical aspects of
the situation.”

CORROSION MEASUREMENTS

Differences of as little as 1-millionth of an
inch in the internal corrosion in a pipe or
tank are detected by this new measuring in-
strument by Crest Instr. Co. div. of Magna
Products Co.

March 1959

Missiles Guided By

Photos of Terrain

By combining radar and aerial
mapping the Air Force has come
up with an electronic guidance sys-
tem that controls not only the di-
rection of an aircraft’s flight but
also its altitude.

The system can be programmed
to ascend over mountain peaks or
to skim at low levels over coastal
plains.

The ATRAN guidance system,
developed by Goodyear Aircraft
Corp. for the Mace weapon system,
gets no direction after the launch-
ing. The aircraft is controlled
through comparison of the radar
image returned from the ground
with actual aerial photos. For use
with the equipment the aerial
photos are translated into synthetic
film.

Since topographical maps exist
for most of the world, the film can
be quickly made for any desired
course, enabling a missile or an
airplane to be electronically guided
almost anywhere.

Electronic Support
Systems to Rome AMA

The Air Materiel Command is
tightening up the management of
Electronic Support Systems. The
first move as made last month in
setting up a new unit, Detachment
1. Rome Air Materiel Area, lo-
cated at Wright-Patterson AFB.

The Support Systems are used in
gathering intelligence data, in air
defense and strategic bombing,
controlling air traffic and in long-
range weather forecasting.

Rome AMA now becomes respon-
sible for procurement and produc-
tion for a number of Support sys-
tems necessary for communication
and control networks, and for air
defense.

AMC is also establishing a new
office to handle liaison with the far-
flung radar picket lines, BMEWS,
DEW Line, SAGE and White Alice,
and the Air Defense Systems Inte-
gration Division (ADSID). The
new office comes under the Direc-
torate of Procurement and Pro-
duction.

More News on Page 9



PUTTING MAGNETICS TO WORK

Want a billion-position switch?

Magnetic amplifier manufacturers turn to Orthonol® tape cores
for precise proportioning control or switching action

Orthonol is a switching material that can be turned all the
way on—or part way on—with vast precision.

The rectangular B-H loop of the 509, nickel, grain-oriented
alloy provides an amplifier output which is linear and directly
proportional to control (resct) current. This response is so
linear that the amplifier acts as a valve with an infinite (at
least a billion) number of steps from full off to full on.

Full off and full on can be achieved with snap action, because
the horizontal saturation characteristic of the B-H curve
means a very low saturated impedance. Thus, when the am-
plifier is on, it is on; when it is off, it is off. On-to-off imped-
ance ratios of at least 1000 to 1 provide complete assurance
of this absolute characteristic.

Should your manufacturing facilities prevent the use of

8 Circle 325 on Inquiry Card, page 123

Orthonol in tape wound core form, you can still take ad-
vantage of this excellent material in laminations. An
Orthonol laminated core has characteristics almost identical
to those in toroidal form.,

Like all Magnetics, Inc. products, Orthonol tape wound
cores and laminations are Performance-Guaranteed. Full
details await your inquiry. Magnetics, Inc., Dept. EI-60,
Butler, Pennsylvania.

MAGNETILCS inc.

Visit our Booth 2533 af the IRE Show
ELECTRONIC INDUSTRIES - March 1959



Coming Events

A listing of meetings, conferences, shows, etc., occurring
during the period March-April that are of
special interest to electronic engineers

Mar. 1-3: Southeastern Regional Con-
ference, Nat’l Assoc. of Music Mer-

chants; Dinkler-Plaza Hotel, At-
lanta, Ga.
Mar. 2-4: Electronics Conference,

American Management Assoc.;
Statler Hilton Hotel, New York,
N. Y.

Mar. 2-6: Western Joint Computer
Conf., IRE, AIEE, ACM, Fairmount
Hotel, San Francisco, Calif.

Mar. 5-6: Flight Propulsion Meeting,
IAS; Hotel Carter, Cleveland, Ohio.

Mar. 5-7: Western Age Conference,
Domestic Trade Dept., Los Angeles
Chamber of Commerce; Los An-
geles, Calif.

Mar. 6-7: Meeting, American Physical
Society; Univ. of Texas, Austin,
Tex.

Mar. 8-11: Gas Turbine Power Conf.
and Exhibit, ASME; Netherlands-
Hilton Hotel, Cincinnati, Ohio.

Mar. 8-12: Aviation Conference,
ASME; Statler Hilton Hotel, Los
Angeles, Calif.

Mar. 10: Annual Meeting & Election
of Officers, Assoc. of Electronic
Parts & Equipment Mfgs. Assoc.;
Como Inn, Chicago, Il

Mar. 10-12: Electrical Mfg’s Exposi-
tion; Franklin County Veteran's
Memorial Bldg., Columbus, Ohio.

Mar. 11-12: Iron & Steel Instrumenta-
tion Conference, ISA; Pick-Roose-
velt Hotel, Pittsburgh, Pa.

Mar. 12: Symp. on Microwave Tech-
niques for Computing Systems,
ONR, Information Systems Branch;
Dept. of Interior Auditorium,
Washington, D. C.

Mar. 15-18: 37th Annual Convention
& Broadcast Engineering Conf., Na-
tional Assoc. of Broadcasters; Chi-
cago, Il

Mar. 16-20: 11th Western Metal Ex-
position and Conference, American
Society for Metals; Pan-Pacific
Auditorium and Ambassador Hotel,
Los Angeles, Calif.

Mar. 17: Annual Meeting, Broadcast
Pioneers; Conrad Hilton Hotel, Chi-
cago, Il

Mar. 17-21: 8th Electrical Engineer’s
Exhibition; Earls Court, London,
Eng.

Mar. 18-20: Conference, EIA; Statler
Hotel, Washington, D. C.

Mar. 22-24: Northwestern Regional
Conf., National Assoc. of Music
Merchants; Hotel Multnemah,
Portland, Oregon.

Mar. 22-25: Numerical Control of
Machines in Production Processes,
Engineering Depts. of UCLA and
Purdue Universities; Campus,
UCLA, Los Angeles, Calif.

Mar. 23-25: Meeting, American Rocket

Society; Daytona Beach, Florida.
Mar. 23-26 National Convention and
Radio Engineering Show, IRE;
Waldorf-Astoria Hotel and the
Coliseum, New York City.

Mar. 24-25: Meeting, Institute for
Printed Circuits; New York, N. Y.

Mar. 26: 15th Annual Quality Control
Clinic, Rochester Society for Qual-
ity Control; University of Roches-
ter, Rochester, N. Y.

Mar. 30-31: Meeting, American Physi-
cal Society; Hotel Somerset, Cam-
bridge, Mass.

Mar. 30-April 1: Chicago Electrical
Industry Show; Hotel Sherman,
Chicago, Il

Mar. 31-April 2: 21st American Power
Conf., Ill. Inst. of Tech.; Sherman
Hotel, Chicago, Ill.

Mar. 31-April 2: 9th Intn’l Symp. on
Millimeter Waves, Polytechnic Inst.
of Brooklyn, IRE, Dept. of Defense
Research Agencies; Auditorium of
the Engineering Societies Bldg.,
Polytechnic Institute of Brooklyn.

Mar. 31-April 3: National Aeronautic
Meeting, SAE; Hotel Commodore,
New York, N. Y.

Apr. 1-30: 9th Plenary (CCIR) Inter-
national Radio Conf., CCIR; Bilt-
more Hotel, Los Angeles, Calif.

Apr. 2-3: Conference on Silicon Car-
bide, Air Force Cambridge Research
Center, Boston, Mass.

Apr. 2-3 Conf. on Electrical Applica-
tions in the Textile Industry, AIEE;
Heart of Atlanta Motel, Atlanta,
Ga.

Apr. 2-3: Tech. Conf. on Physical
Metallurgy of Stress Corrosion
Fracture, AIME, Mellon Institute,
Pittsburgh, Penna.

Apr. 2-4: Meeting, AIP, Optical So-
ciety of America; Hotel New York-
er, New York, N. Y.

Abbreviations:

ACM: Association for Computing Machinery

AFOSR: Air Force Office of Scientific Re-
search

AIEE: American Inst., of Electrical Engrs.

AIME: American Institute of Mining & Metal-
lurgical Engineers

ASME: American Society for Mechanical En-
gineers

AS'.l‘l\I(: American Society for Testing Mate-

ria/

CCIR: International Radio Consultative Com-
mittee

EIA: Electronic Industries Assoc.

IAS: Institute of Aeronautical Sciences

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

ONR: Office of Naval Research

SAE: Society of Aeronautical Engineers

SMPTE: Society of Motion Picture & TV
Engineers

SPI: Society of Plastics Industry

WCEMA: West Coast Electronic Manufactur-
ers Assoc.

ELECTRONIC INDUSTRIES -
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As We GoTo Press ... _

Employment to Rise
in '59—Boom in '60

“Help wanted’” advertising, a re-
flection of the country’s economic
trend, is increasing after declining
for 23 months. A gradual increase
will continue through 1959 but
surge upward during 1960. These
are some of the conclusions reached
by a survey conducted by “Help
Wanted Trend” (January 1959), a
monthly report published by B. K.
Davis & Bro., 1616 Walnut St.,
Phila., Pa.

The survey showed that the re-
cent recession hit bottom in March.
The cities hardest hit were Detroit,
Cleveland, and Pittsburgh, which
depend on heavy industry.

The report predicted that con-
sumer spending will go up in 1959.
Government spending will increase
—despite the President’s plea for
economy. Employment will go up,
but so will unemployment, and col-
lege recruiting will boom again this
year.

Engineering Writing

The IRE Professional Group on
Engineering Writing and Speech
will present a program of five tech-
nical papers at the coming IRE
Show and Convention.

The program will be presented on
Monday, March 23, at 2:30-5:00
P.M. in the Jade Room, Waldorf-
Astoria.

SOME HIGHLIGHTS OF 1959

Mar. 23-26: National Convention,
IRE; Waldorf Astoria (Hdqts),
New York Coliseum (Radio Engr'g
Show), New York, N. Y.

April 5-10: 5th Nuclear Congress, In-
stitute of Aeronautical Sciences,
Coordinated by EJC, ISA, ASME,
IRE; Municipal Auditorium. Cleve-
land, Ohio.

May 6-8: Electronic Components Con-
ference, WCEMA, IRE, EIA, AIEE;
Benjamin Franklin Hotel, Phila.,
Pa.

May 18-20: Electronic Parts Distrib-
utors Show, Assoc. of Electronic
Parts & Equipment Mfg., Inc.;
Conrad Hilton Hotel, Chicago, Il

Aug. 18-21: WESCON, West Coast
Electronic Mfgs. Assoe. & Tth
Region IRE; San Francisco, Calif.

Oct. 12-14: Nat’l Electronics Conf.,
IRE, AIEE, EIA, SMPTE; Hotel
Sherman, Chicago, IlL

Nov. 9-11: Radio Fall Meeting. IRE
EIA; Syracuse, N. Y.

Nov. 30-Dec. 1: Eastern Joint Com-
puter Conf., IRE (PGEC), AIEE,
ACM; Hotel Statler, Boston, Mass.
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ELECTRONIC SHORTS

p Dept. of the Army has awarded four contracts in excess of $5-million
for the development and production of three additional MOBIDIC com-
puters and for programming assistance. MOBIDIC is the high-speed,
van-mounted digital computer being developed for the Army by Sylvania
Electric Products, Inc., under contract with the Army Signal Corps. The
awards announced today bring to a total of four the number of MOBIDIC
computers ordered by the Army.

p The largest closed-circuit TV network in history was employed by In-
ternational Business Machines Corporation for a coast-to-coast sales
meeting. The one-hour telecast, produced and networked by TNT (Theatre
Network Television, Inc.), covered 157 locations in 147 cities. This is the
largest number of cities ever linked in any closed-circuit telecast of any
kind. The largest previous business meeting ever held was also an IBM
sales meeting which embraced 80 cities on September 2, 1958. The IBM
telecast reached all IBM salesmen and customer engineers in the United
States.

» Radar advisory service to civil air carrier jet aircraft has been extended
to the three transcontinental jet routes linking Los Angeles and San
Francisco with New York. This joint service of the Federal Aviation
Agency and the U. S. Air Force Air Defense Command, is also provided
to civil jets operating from New York over the Northeastern portion of
the country and from New York to Miami, Florida, at altitudes from 24,000
feet to 35,000 feet inclusive. The radar advisory services is designed to
inform pilots of civil jet transports operating en route with information
on other traffic as observed on radar in their area.

P Successful test firing of a revolutionary new low-cost meteorological
rocket that can be launched by a 2-man crew has been accomplished. The
rocket eventually will be made of finely spun glass fibers so that it may
be fired by meteorological personnel over populated areas and exploded
to fragments after it has gathered needed data. Named ARCAS (All-
purpose Rocket for Collecting Atmospheric Soundings) the rocket was
made for the Office of Naval Research by the Atlantic Research Corpora-
tion of Alexandria, Virginia. In the most impressive of 4 rounds fired,
ARCAS reached 174,000 feet with a payload of instrumentation. A new
type launcher of ingenious design makes it possible to fire the ARCAS
with a crew of only two men.

P A new development in electron tube manufacture that promises to greatly
improve performance of electronic equipment, has been accomplished by
Sylvania Electric Products, Inc. Known as “Sarong,” the skin-tight film
coating is wrapped around the tube cathode. In conventional tube manu-
facture, the cathode coating is sprayed on in liquid form. More stable tube
characteristics and longer tube-life are anticipated. First application will
be in the field of TV tuners.

» A new micromodule concept can reduce many military electronic items
to at least one-tenth—and in some cases to as much as one-thousandth—
their present bulk. Experimental circuits, including entire assemblies of
transistors, wiring and other elements, have been compressed by Radio
Corp. of America into micromodules no bigger than a cough drop. A
single unit, or module, can be built to function as an amplifier, oscillator,
filter and the like, in aggregate, to meet specified needs in electronic
circuit design. RCA is now at work on a 2-year, $5-million contract with
the U. S. Army Signal Corps for development of the micromodule concept
to the point where ground tactical, fixed plant, and airborne systems can
be sharply reduced in bulk and weight.

p The first photographs of a conventional radar display have been made
at an altitude of 100,000 ft from a balloon-lofted instrumented radar
gondola. Using an unmanned 2-million cu. ft. free balloon, the task was
accomplished through a joint effort by Goodyear Aircraft Corp. and the
Winzen Research Corp. of Minneapolis, Minn. for the USAF. The present
contract calls for three such flights. The unusual pictures, showing an
aerial radar view in plan position form rather than the view as seen in
conventional photographs, will extend man’s limited knowledge of radar
characteristics at stratospheric altitudes.

As We Go To Press ...

Electronic Firms, Govt.
1-2 in Campus Recruiting

The California Institute of Tech-
nology recently released its annual
report on “Placement Activities:
1957-1958.” It contains many facts
of interest, but the following merit
special mention:

For the first time in five years
there was a decrease in the number
of organizations represented on the
campus for the purpose of inter-
viewing students. From 183 in
1956-57, the number dropped to
158. The number of interviews de-
clined from 2667 to 2592. Elec-
tronics - computing companies had
the largest representation; govern-
ment agencies were second.

The percentage of Bachelors
planning to do graduate work con-
tinued to increase. It was 649%, as
compared with 60% in 1957, 58%
in 1956, 47% in 1955,

One hundred per cent of the engi-
neering graduates received and ac-
cepted job offers. Salary offers for
this group ranged from $575 to
$1,050, with a median of $750. The
median for Ph.D.s was only $700,
but the range was from $350 to $1,-
292. The median for Bachelors of
Science in fields other than engi-
neering was $490, for Masters of
Science, $615. Offers in each cate-
gory except the Ph.D. were sub-
stantially higher than in 1957.

The head of a private employ-
ment agency foresees no increase
in the demand for college gradu-
ates without experience “until af-
ter the first of the year—if then.

Urge More R&D Contracts
For Smaller Companies

The Small Business Administra-
tion, Lafayette Bldg., Washington,
D. C,, is distributing a new direc-
tory of 1,400 companies interested
in Research and Development con-
tracts. In issuing the directory, the
Small Business Administration
urged procuring agencies and major
contractors doing R & D work to
consider the potential of smaller
businesses. Receiving the directory
are Government agencies, some
major prime contractors, Govern-
ment R & D centers, and other
agencies.

More News on Page 26
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Digital Computer Techniques—Stafe of the Art

Failure of computers has been known to force
scientists back to more primitive forms of calcula-
tion. (Note the extra digit which comes in handy
when numerical concepts need to be “carried”.)
However, at Hughes, we have developed and are
producing components which insure you against
breakdown even under the most severe opera-
tional conditions. Qur most powerful ally is an
almost unreasonable passion for quality control.

On the following three pages you’ll find specific
examples of Hughes reliable components — Para-

metric Amplifier Diodes, TONOTRON* Storage
Tubes, and MEMO-SCOPE® Oscilloscopes.

In addition to these, other Hughes Products
devices which offer you this “built-in” reliability
include: Precision Crystal Filters for selective
tuning...Rotary Switches...Thermal Relays...
MEMOTRON® and TYPOTRON® Storage Tubes...
Microwave tubes...Diodes, Transistors and
Rectifiers with uniform performance...and
Industrial Systems which automate a complete
and integrated line of machine tools.

*Trademark of H.A.C.

I.R. E. SHOW: See the Hughes Exhibits Number 2807-2807.
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' FROZEN
TRANSIENTS

with the Hughes MEMO-SCOPE® Oscilloscope

P ,
Prial and ervor methods necessary to capture elusive

transients on comentional scopes waste time, film.
and precious research dollars. Never again need this SWEEP SPEED FOR STORAGE : 10 microseconds to 10 seconds per division (0.33").
FREQUENCY RESPONSE: DC to 250 KC down 3 db.

SENSITIVITY: 10 millivolts to 50 volts per division or with optional high sensitivity preampli-
fier 1 millivolt to 50 volts per division.

happen. With the Hughes yEvto-scork” oscilloscope
vou may instantly “freeze”™ wave forms with brilliant
clarity for carelul study. comparizon and analvsis.

¢ 4 3 % g s APPLICATIONS : Trouble shooting data reduction equipment . .. switch and relay contact

study. .. ballistics and explosives research ... ultrasonic flaw detection .. . physical testing —
shock — stress — strain.

The Hughes stvio-scorr™ oscilloscope retains these
vozen transients until intentionally erased. Selected
. o . o il D 0 g : ) A -0
transient information may be triggered externally or A././u,z./u.\/(/fr('s(.uluuue 14lllglmll./y4/(’//10/1.\/"114 the mEMO-scoPE
oscilloscope in your company. Simply address your request to-
Hughes Products. Marketing Dept. —semo-scopi®
above, below ordirectly over the original information. International Airport Station. Los Augeles 15, California

internally. Suecessive wave forms mayv be written

Creating a new world with FLECTRO I'\ 10N HUGHE S PROD UCTS
|

S e e ——— ]
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AN IMPORTANT NEW PRODUCT ANNOUNCEMENT FROM HUGHES!

PARAMETRIC
AMPLIFIER

DIODES

FOR LOW-NOISE MICROWAVE AMPLIFIERS

Now Hughes Products brings you high perform-
ance parametric amplifier diodes at a price in the
same range as good microwave mixer crystals.
These Hughes diodes have been designed to solve
your problems associated with low-noise para-
metric amplifiers, modulators, frequency con-
verters, harmonic generators, electronic tuners,
switches, etc., at microwave as well as at lower
frequencies.

Used in a 3000 Mc high gain parametric ampli-
fier with both signal and idler channels as inputs,
these diodes have produced at room temperature in

TECHNICAL SPECIFICATIONS AND DATA:

the laboratory a noise temperature of 100'K above
absolute zero. Noise temperatures of 50°K above
absolute zero were obtained when diode was cooled
by liquid nitrogen.

The Hughes Parametric Amplifier Diodes are
available in two rugged, hermetically sealed ver-
sions. One has a miniaturized glass package (type
HPA 2800) ; the other has been adapted to a con-
ventional microwave package (type HPA 2810).
Both are hermetically sealed in glass and have the
same cutoff frequency.

ELECTRONIC INDUSTRIES -

, C @ zero cutott i Vg**
Package (actual size) c (nnmai::I) '('::I'I:If::ly)* {nominal) | Min, ) Nom. Equivalent Circuit
HPA 2800 L
) " . 0.1uuf
2t| 7okMe | B isv | v | © %R‘
5 @
HPA 2810 -— i 1KMC
E q’ i—- O.prf 4
*At breakdown voltage *+*Breakdown voltage (10,A point) Reverse Bias Yoltage Capacitance C
. . . CAPACITANCE vs. ov 2.5 f
Address inquiries to: ) ) BIAS VOLTAGE 3y 076 :“:“f
Hughes Products, Semiconductor Marketing Dept., v 0.60 ppf
P. 0. Box 278, Newport Beach, California.
__________________________________ 1

r
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THE FIRST 21" STORAGE TUBE

High light output! Controlled Persistence! Full gray scale!

The Hughes 21” ToNoTRON* tube offers you a new level of
sophistication in displays for: Air traffic control, Combat
situation plotting, Radars, Large-scale read-out, Medical
diagnosis, Industrial television, and Slow-scan displays.
This new TONOTRON tube provides high light output. in-
tegration abilities, full gray scale, controllable persistence,
and a very large display area—all in one envelope!
Hughes also announces a 21” character-writing TYPo-
TRON® storage tube, which gives you the added capability

of high-speed digital character display. The 21” TYPOTRON
tube is ideally suited for any of your digital read-out re-
quircments. In addition, this unique TYPOTRON tube offers
you either character read-out or spot writing modes—or a
combination of both capabilities.

Both the 21”7 TONOTRON Tube and the 21 TYPOTRON tube
are now available for delivery. For additional information
please write: Hughes Products, Electron Tubes, Interna-
tional Airport Station, Los Angeles 45, California.

See the new Hughes 21" TONOTRON tube in action at the 1.R.E. show (Booths 2801-2807)

*Trademark of Hughes Aircrafi Co.

@ 1959, HUGHES AIRCRAFT COMPANY

SEMICONDUCTOR DEVICES - STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS - OSCILLOSCOPES + RELAYS + SWITCHES - INDUSTRIAL CONTROL SYSTEMS
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Electronic Industries Internationai

Canada—E.M.1., Electrical & Musi-
cal Industries Ltd., has increased its
investment in A. C. Cossor (Canada)
Ltd., and obtains a controlling inter-
est in the firm. The new name of
A. C. Cossor Ltd. will be EM.I—
Cossor Electronies Ltd.

United Kingdom—Philco Corp. has
reached a licensing agreement with
Thorn Electrical Industries, Ltd,
London, whereby Thorn will acquire
two Philco British subsidiaries to
manufacture and sell the American
firm’s television receivers, radios, and
high-fidelity phonographs. Thorn has
acquired all the issued capital stock
of Philco (Overseas) Ltd., and Philco
(Great Britain), Ltd. Both concerns
will be operated as units of Thorn.
Thorn will manufacture and sell
Philco-trademarked equipment in the
United Kingdom and make export
models of some Philco equipment for
Philco International Corp’s overseas
distribution outside the U. K.

Colombia—International Petroleum
Co., Ltd., subsidiary of Standard 0il
Co. (New Jersey), will install a
Bendix G-15 general-purpose com-
puter in its Bogota plant. The com-
puter will handle survey data reduc-
tion in the petroleum engineering field
and data processing of company pay-
rolls.

Territory of Hawaii—A $400,000
observatory is to be built on Ewa
Beach about two miles west of the
entrance to Pearl Harbor, Honolulu.
Designated The Honolulu Magnetic
and Seismological Observatory, it will
serve as a center for magnetic obser-
vations, needed for accurate compass
calibration, and as the heart of the
seismic sea warning system in the
Pacific. The observatory should be
ready for use by December 1959.

USSR — The U. S. Government,
American Industry, and other private
groups will collaborate on an “Ameri-
can Exhibition” in Moscow for 6
weeks beginning around July 4, 1959.
The USSR will stage a similar ex-
hibition in the Coliseum in New York
City around June 28. The American
exhibit will feature American educa-
tion, science and research, and art.
President Eisenhower has authorized
the use of $3,300,000 in Mutual Se-
curity Funds in addition to $300,000
available from a U. S. appropriation
for an exhibit which did not take place
last year. While there will be in-
dustrial displays, it will not be a
trade fair.

ELECTRONIC INDUSTRIES -

Liberia—Liberia is getting $3,000,-
000 from the U. S.s Development
Loan Fund to improve their telecom-
munications facilities. The loan covers
telephone, telegraph, teletype and
other services between Monrovia and
county and provincial centers.

Switzerland—Controls Company of
America has formed a new subsidiary,
Controls A.G., in Zug, Switzerland,
under Mr. Remy Ludwig. The new
company becomes the center of foreign
operations for Controls Company,
which also operates a manufacturing
plant in Nijmegen, Holland.

Export Controls—Eighty five com-
modities, removed earlier from in-
dividual export requirements, now re-
quire individual export licenses for
shipment to Poland. At the same time,
thirty commodities have been removed
from the list, including certain ca-
pacitors, resistors and magnetic and
electrostatic separators.

West Germany—General Controls
Co. has set up a new subsidiary, Gen-
eral Controls, G.m.b.H, in Dusseldorf.
Helmut Kiepe, West German indus-
trialist, is General Manager and holds
minority interest. The subsidiary
will be the sales and distribution cen-
ter for Continental Europe for the
parent company. Limited manufac-
turing of some General Contro ls
products will begin late this year.

IBM 704 data proc-
essing system, des-
tined for the Jap-
anese Weather
Bureau in Tokyo, is
loaded aboard ship
in San Francisco. It
is the first of its size
delivered to the Asia
Pacific area. The
weight of the loaded
van—45,000 Ibs. —
made a thorough in-
spection of the high-
way route from Yo-
kohama to Tokyo for
height and bridge
load clearances
necessary.

MORE
INTERNA-
TIONAL
NEWS
ON PAGE
26
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Norway—Marconi VHF multichan-
nel terminals and repeaters have been
ordered by the Norwegian PTT to
extend their coastal radio telecom-
munications network. Terminal sta-
tions have been planned for Hammer-
fest, Honningsvag, Berlevag and
Vardo, with repeaters at Gamvik and
Makkaur. The total distance covered
by the route is about 200 miles.

Israel — Snyder Mfg. Co., Phila.
manufacturer of auto radios and TV
antennas, plans to purchase more of
its electronic components from plants
in Israel during the coming year.
The company has been purchasing
electronic components from European
and Far East manufacturers for the
past 10 years.

Japan—An IBM 704 is being in-
stalled at the Japanese Meteorological
Agency in Tokyo, to be used for daily
weather predictions, especially the
prediction of the course and speed of
typhoons. There will be a mutual ex-
change program of information with
the U. S. Weather Bureau in Wash-
ington to conduct weather studies for
the entire northern hemisphere. In-
formation will also be fed to the
system from ships at sea and from
U. S. Air Force weather stations.
The Japanese Meteorological Agency,
a branch of the Japanese Government,
ordered the machine from Interna-
tional Business Machines Co. of Japan,
Ltd. (See photo below.)
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BROAD-BAND TRAVELING-WAVE TUBES OF GENERAL
LABORATORY ANTICIPATE NEEDS OF ECM AND

Designers of electronic countermeasure
and pulsed radar systems are continually
making important progress toward equip-
ments with greater flexibility, increased
range, improved accuracy and reliability.

Development of low- and medium-
power traveling-wave tube amplifiers for
these equipments is a major effort at the
General Electric Power Tube Depart-
ment’s Microwave Laboratory, Palo Alto,
California.

These amplifiers provide wide, instan-
taneous bandwidths (typical range, 2 to 1)
through the use of slow-wave structures
having unique helix designs. Active pro-
grams include tubes with CW power levels
up to 100 watts and above, and pulsed
power outputs of several kilowatts. Gains
from 25 to 35 db are typical.

The use of permanent magnets and full
metal-ceramic construction allows the de-
sign of compact, lightweight tubes, able to
withstand severe environments found in
aircraft and missile applications.

Traveling-wave tube pioneering is only
one of the broad range of activities at the
General Electric Microwave Laboratory.
Active developments in other fields are
listed at the right.

All developmental work is done with an
eye to practical, economical manufacture
—thus minimizing the time lapse between
prototype development and quantity pro-
duction—and to the realistic tube needs of
future microwave equipment. Technical
inquiries pertaining to advanced tube
development invited. Power Tube Dept.,
General Electric Co., Schenectady, N.Y.

Professional opportunities available for electron tube production,
engineering and scientific personnel. Inquiries are invited.

V73

The General Electric Power Tube Microwave Laboratory is located at Stanford Industrial Park, Palo
Alto, California where it was one of the Park’s pioneer installations. Its scientists and engineers have the
advantage of technical exchange with the facuity and research staff of Stanford University, as well as
extensive opportunities for graduate training. Constant technical liaison is also maintained with
General Electric's own Research and General Engineering Laboratories, Schenectady, New York.




ELECTRIC MICROWAVE
PULSED RADAR SYSTEMS

The extensive program of the General Electric
Microwave Laboratory on advanced microwave
components and techniques includes the following:

One of several unclassified designs in advanced

CW Klystron Amplifiers Pylse Klystron Power Ampliﬁe'r.s development, this 100-watt CW tube features a
Super-Power Klystrons High-Power Pulsed TWT Amplifiers multiple helix structure, involving four parallel
Voltage-Tunable Oscillators Low- and Medium-Power CW TWT Amplifiers beams for higher power output over a wider
High-Power Duplexers Low-Noise, Broad-Band TWT Amplifiers bandwidth. Frequency range is 7.5 to 11.3 kmc,
Microwave Fiiters Frequency Multiplier TWT Amplifiers with 25 db gain minimum.
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Palo Alto engineers responsible for design of y !
low- and medium-power traveling-wave ampli- ) N
fiers discuss tube features for possible use in a

final product design. (L. to R.) J. L. Putz (proj-

ect engineer), G. Van Hoven, L. E. Didier and

R. H. Winkler. Parallel groups of engineers are -

doing similar work on advanced design low- ‘ v
noise and high-power traveling-wave amplifiers. a

-
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PHILCO

announces a new family
of LOW COST Medium Power
Alloy Junction Transistors

Introducing a completely new family of PNP
germanium transistors, especially designed to meet
rigid military and industrial specifications . . . at
lowest possible prices.

These transistors are available in production
quantities, for use in teletypewriters, control

amplifiers, ignition systems, mobile radios and
desk calculators (2N1124); servo amplifiers, volt-
age regulators and pulse amplifiers (2N1125,
2N1126, 2N1127); medium power audio and
switching applications (2N 1128, 2N1129, 2N1130).
Also available in quantities 1-99 from your local
Philco Industrial Semiconductor Distributor.

Make Philco your prime source of information for all transistor opplicotions. Write to
Lonsdale Tube Company, Division of Philco Corporation, Lansdole, Pa., Dept. EI 359.

2N1124

Applications

For high voltage general purpose use
in amplifier and switching. Small signal
beta controlled.

2N1125

For high voltage, higher frequer.xcy
industrial amplifier and switching
systems. Large signal beta controlled.

2N1126

1 watt version of 2N1124 for servo
amplifiers and relay actuators. Small
signal beta controlled.

2N1127

1 watt version of 2N1125 for servo
amplifiers and control systems. DC
beta controlled.

2N1128

For low distortion, high level driver
and output application. Small signal
beta controlled.

2N1129

For high gain general purpose ampli-
fier and switching. Typical DC beta
165.

2N1130

For higher voltage, higher level ampli-
fier and switching applications. Typi-
cal DC beta 125.

Available in Production Quantities— Also Available from Local Distributors

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION

LANSDALE, PENNSYLVANIA
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TOTALS

JAPANESE ELECTRONICS PRODUCTION

1956, 1957 and nine months 1958

An increasing amount of interest is being shown in foreign
production and exports. Japan is one of the countries that

Consumer electronic products.............. S

Radio receivers. . ... .. ... R o
Television receivers. . . . .. .
Television receiver kits . . .

Phonographs. ... .. ......

Record players...........
Recorders................

Commercial, industrial, and military electronic equipment..

Radio broadcast equipment. ... ... ... . ... ... ...
Television broadcast equipment ... . .. . N
Industrial television equipment. .. ..
Ra'f_jlo & microwave communications equnpment
ixed
Smgle channel communications equipment:
Long, medium & shortwave transmitting
equipment. . ... .. .. ... ... ...
Long. medium & shortwave recelvmg
equipment.. ... .. .. ... ... ...l
H-F transmitting equipment . . ......... ... .
H-F receiving equipment. .. ......... ... . ..
VHF transmitting & receiving equipment .. .
Microwave transmitting & receiving equipment
ACCOSSOTi®s. . .............................
Mutti-channel communications equipment:
VHF transmitting & receiving equipment. . . ..
Microwave transmitting & receiving equipment
ACCOSSOri®S. . .. ..... ... ...............
Mtl;ile radio equipment:

Ultrasonic equlpment .................................
g -F heating equlpment ................ B

Semiconductors .

Diodes................ ... ...
Transistors. . . . .. e
Photo-transistors. ... .. ........................ ..
Thermistors . ... .. ... ... ... e

Electronic components . .
Capacitors.. ... ... ............ ... .

Resistors. . ... .. ... . ... ... .
Transformers . . . ... ... ...

Speakers. ............. ...

NOTE: U. S. dollar equivalent converted from yen at the rate of 360 yen — $1.00

Thousand Units

1956

3,060.3

312.1
n.a.
56.2
158.8
21.1

1957

3,684.9
605.3
7.5
59.6
312.2
49.4

138,533.6 232,398.0
120,398.5 210,988.0
7,740.8
2,322.8

8,293.8
2,969.5

Jan.-Sept.
1 958

201,814.0
184,300.0
7,790.2
2,801.5

Value in million yen; figures in parentheses, U. S. dollar equivalents in millions

—Compiled from data submitted by the U. S. Embassy, Tokyo.
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1956

40,370.0
1121

19,958.8
18,126.5
n.a.
540.2
841.3
903.2
n.a.

20,050.5
55.7

375.7
683.1
n.a.

75.8

32.8
459.6
96.0
623.0
2.0
126.4

197.5
646.0
207.6

1,176.7
1,730.1
104.2
335.0

454.3
127.4
466.1
28.6
591.2
441.0
110.7
113.5
10,846.2
18,803.7
(52.2)

n.a.

n.a.
n.a.
n.a.
n.a.

9,586.4
26.6)
3,948.5
1,646.5
2,400.7
1,590.7

246.7

88,810.6 130,380.1 1

is creating this interest. The figures for Japanese produc-
tion are tabulated below.

Value
Jan.—Sept.
1957 1958
61,519.3 63,505.2
170.9 176.4
25,977.6 23,384.8
31,257.9 35,851.5
271.6 311.9
778.3 465.2
1,535.3 1,409.5
1,408.9 1,783.0
289.7 299.3
27,845.8 21,979.7
77.4 61.1
167.2 123.0
1,090.8 2,099.4
36.9 74.9
97.3 90.1
70.2 47.7
503.3 267.4
73.3 206.0
547.2 404.8
84.3 93.6
221.9 178.6
230.9 161.7
1,937.0 1,150.6
q77.3 372.9
1,016.9 1,380.4
2,124.6 1,286.6
140.8 207.1
326.7 297.8
509.0 237.7
775.4 275.7
673.4 530.2
40.4 41.8
808.4 627.1
339.5 485.3
175.9 103.7
399.0 310.0
14,978.2 10,925.6
25,018.6 18,684.2
(69.5) (51.9)
3,852.6 5,814.5
(10.7 (16.2)
592.4 657.6
3,203.9 5,064.0
5.1 13.7
51.2 79.2
12,143.8 9,851.5
(33.7) (27.4)
5,094.6 4,161.4
2,255.0 1,919.3
2,727.0 2,068.2
2,067.2 1,702.6
19,835.1
362.2) 332.9

Electronics Div., BDSA, U. S. Department of Commerce
This month's government Contract Awards will be found on page 30
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ROFITS

We’ve been hearing comments that have the ring of praise
about them. They have been comments on the simplicity of our
Lawrence-type color display tube, 5CGP29. We build other
color and monochrome cathode ray tubes, e.g., for applications
requiring high definition of a hush-hush nature, or for fine
character writing and many other applications. But let us
discourse on the 5CGP29.

First of all it adapts to a great many equipments now limited
by monochrome. It adapts with the same yoke you are now
using and without the need to build a six-foot voltage-control
console. The 5CGP29 does not have fussy requirements.

Post-Deflection Focusing is incorporated in the design. The
electron beam paths are directed through an array of grid
wires to an aluminum-backed phosphor screen on the face of
the tube. Switching voltages on adjacent grid wires change the
impact point of the focused beam. None of this is particularly

critical in operation. And the operating voltages are such as
not to produce what the low-temperature lab men call “thermal
chaos.”

There is very likely nothing more dramatic in the world of
electronics than the face of a SCGP29 discriminating between
different classes of information in extra dimensions with bold
colors. Military people appreciate it when, again with different
colors, the 5CGP29 promptly discriminates in radar between
hazardous and non-hazardous objects, or between friendly and
unfriendly targets, for example.

A number of commercially available phosphors, with differ-
ing responsive qualities, afford wide variations in persistcnce
and colors. There are dozens of uses for the tube in science,
industry, and the military service. Let us tell you about them.
Electronic Display Laboratory, Litton Industries Electron Tube
Division. Office E10, 960 Industrial Road. San Carlos. Calif.,

See us at {RE Show, March 23-26, Booths 1610-16, 1709-15

MAGNETRONS 1
KLYSTRONS

CAPABILITY

THAT CAN CHANGE
YOUR
PLANNING

GAS DISCHARGE TUBES |
BACKWARD WAVE OSCILLATORS 3

LITTON INDUSTRIES Electron Tube Division

CARCINOTRONS | TRAVELING WAVE TUBES
NOISE SOURCES . DISPLAY TUBES

VRRD | 1



Electronic Industries' News Briefs

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

EAST

ROME CABLE CORP. AND ALUMINUM
CO. OF AMERICA have announced plans to
affiliate. Alcoa will acquire all the properties
of Rome Cable for 355,226 shares of Alcoa
common stock. The agreement is subject to
approval of Rome shareholders who will meet
on March 25th,

MICROTRAN CO., INC., Valley Stream,
N. Y., has announced completion of a 5000
sq. ft. addition to their present transformer
manufacturing facilities. This represents a
B50% increase in plant facilities.

SERVO CORP. OF AMERICA, L. I, N. Y.,
has received a production contract totaling
$481,400 for computers for airborne dead
reckoning tracers. Contract was awarded by
U. S. Navy’s Aviation Supply Office.

EASTERN PRECISION RESISTOR CORP.
has announced that it is now operating the
delay line and pulse transformer business for
the Electronic Circuits Corp. E.C.C. was ac-
quired from Epsco, Inc., Boston, Mass., and
Digitronics Corp., Westbury, L. 1.

ALLEN B. DU MONT LABORATORIES,
INC., Clifton, N. J., has received a $1.3 mil-
lion sub-contract to produce 22 universal
missile test sets for the Navy's Sparrow III
program, The award was made by Raytheon
Mfg. Co., prime contractor for the missile
system. Units will be produced at their West
Coast plant.

AVION DIV., ACF INDUSTRIES, INC., has
received a series of contracts totaling $200,000
for production of radar beacons for the U. S.
Air Force Titan Intercontinental ballistic
missile nose come. They were awarded by
Avco Mfg, Co.

KAHLE ENGINEERING CO. has completed
s move to new and enlarged plant quarters,
The new plant is located at 3322 Hudson Ave,,
Union City, N. J.

PHILIPS ELECTRONICS INSTRUMENTS
DIV., Mt. Vernon, N. Y., has just announced
the completion of a new Norelco portable
X-ray spectrograph. It was developed spe-
cifically for use in the field and around in-
dustrial plants.

RAYTHEON MFG. CO. has signed an agree-
ment for the purchase of approximately 130
acres of land on Routes 2 and 128 in Lexing-
ton, Mass.,, for an executive-research park,
The first building plan will be an executive
office building. It will become headquarters
for the electronics firm when completed.

FXR, INC., announced a production schedule
that enables them to make immediate de-
liveries of the recently introduced Model
B811A Universal Ratiometer. The instrument
houses, in one package, a VSWR amplifier
and a ratiometer for reflectometer measure-
ments.

' SYLVANIA ELECTRIC PRODUCTS, INC.,
has opened a new 30,000 sq. ft. building which
houses their Electronic Systems Division head-
quarters and fabrication facility. The build-
ing is located near their Waltham Labora-
tories.

SPRAGUE ELECTRIC CO., North Adams,
Mass., has purchased the magnetic compo-
nent and filter product lines of the Hycor
Div. of the International Resistance Co. of
Philadelphia. Sprague will take over the
manufacture of the various Hycor product
lines except for precision resistors which are
not involved in the sale.

« Circle 13 on Inquiry Card, page 123

WESTINGHOUSE ELECTRIC CORP. has
announced the development of a digitally
programmed analog computer. It is a hybrid
of two basic computing techniques, digital
and analog.

RADIO CORP. OF AMERICA has announced
the development of electroluminescent panels
that emit a soft glow of light in any one of
six specific colors instead of the single green
color heretofore achieved. The panels have
possible uses in many fields.

BENDIX AVIATION CORP., Red Bank
Div., has announced the production of a new
germanium driver transistor eeries that can
be used in audio amplifiers, audio oscillators,
Class A and Class B amplifiers, power
switches, servo controls, relay drivers and
motor controls. They are designated 2N1003-
A-B.

IT&T'S INTELEX SYSTEMS, INC., wil
build and equip the nation’s first fully mechan-
ized mail processing plant and post office at
Providence, R. 1. It will be leased to the
Post Office Dept. for 20 years. Estimated con-
struction cost is $20 million.

MID-WEST

MONSANTO CHEMICAL CO. St. Louis,
Mo., has developed a new modifier for epoxy
resins, It is trademarked Mod-Epox and is
said to improve the bonding strength of simple
epoxy adhesives as much as 40 to 80%.

DALE PRODUCTS INC., Columbus, Nebr.,
has announced their affiliation with Inter-
national Standard Electrical Corp. to handle
their overseas business. They will offer
broader international representation of Dale
Products’ components.

ROHN MFG. CO., Peoria, Ill., has increased
their hot-dipped galvanizing facilities by 6009,
with a new modern galvanizing plant.

EMERSON ELECTRIC MFG. CO. of St.
Louis, and LITTON INDUSTRIES, INC,, of
Beverly Hills, Calif.,, have announced the
formation of an industrial team to complete
the development of a counterbattery radar
and computer system. The team is participat-
ing in a competition for a counterbattery sys-
tem now under consideration for inclusion in
Army equipment requirements.

SAVAGE INDUSTRIES, INC., Phoenix,
Ariz., has announced that it will cease opera-
tions of its subsidiary, Savage Instrument Co.
Telemetering operations of the instrument firm
will be moved to Wiley Electronics in Phoenix.

TEXAS INSTRUMENTS INCORPORATED
has started construction on a 192,000 sq. ft.
addition to the present 310,000 sq. ft. Semi-
conductor-Components Div. plant. Comple-
tion is expected in about 12 months.

BURROUGHS CORP., Detroit, Mich., will
shortly start construction of a new $2 million
engineering and administration building at its
Tireman Ave. military electronic computer
plant.

MOTOROLA INC., Chicago, Ill., has an-
nounced the addition of a complete line of
car radio antennas to their list of consumer
products. They have models to fit and com-
plement almost every foreign and domestic
car, truck, boat or tractor.

THE VICTOREEN INSTRUMENT CO. has
established a new Industrial Automation Div.
Division will handle the fields of radioactive
isotopes application to automatic process con-
trol, non-destructive testing, gamma irradia-
tion and polymerization with nuclear devices.

WEST

GLOBAL VAN LINES, INC., worldwide
moving firm with headquarters in San Gabriel,
Calif., has placed in service the first of a
fleet of vans which have been designed specifi-
cally for the movement of electronic equip-
ment. The first manufacturer to take ad-
vantage of this new service was the Burroughs
Corp., Electrodata Div. at Pasadena, Calif.

HOFFMAN ELECTRONICS CORP. have
established their Science Center in Santa
Barbara, Calif., pending construction of a
permanent facility.

UNGER ELECTRIC TOOLS, INC, Los
Angeles, Calif., has just celebrated the pro-
duction of their 10 millionth soldering iron.

LING ELECTRONICS INC. has completed
an agreement for the acquisition of Alteo
Companies, Inc., stock. The proposed acquisi-
tion is to be effected through a share for share
exchange of common stock.

HUGHES AIRCRAFT CO. has purchased
the assets of Vacuum Tube Products Co., Inc.,
of Oceanside, Calif. The latter company will
continue to market and produce its lines of
vacuum tubes, precision electronic welding
equipment, diodes, gauges, controls and timers
in existing plants under the same manage-
ment.

SERVOMECHANISMS, INC., Hawthorne,
Calif., has received contracts from The Martin
Co. in the amount of $656,859. This raises the
total amount of True Airspeed Computer
orders to over $1.6 million. Two other orders
presently on the books are from Lockheed
Aircraft and Douglas Aircraft.

FISHER BERKELEY CORP., Emeryville,
Calif., says they are now the largest intercom
manufacturer in the west as a result of their
recent purchase of Bennett Laboratories, Inc.,
of Redwood City, Calif. The two companies
will remain separate entities, but overall man-
agement will come entirely from Fisher
Berkeley personnel.

CONVAIR DIV. OF GENERAL DYNAMICS
CORP. has just received a $31,400,000 con-
tract from the U. 8. Navy for production of
an advanced version of Terrier guided missiles.
The new missile will incorporate improved
guidance features and substantial improve-
ments in coverage over the present Terrier.
It is intended for the same surface-to-air use
as the now-operational version.

UNITED STATES CHEMICAL MILLING
CORP., producer of chemically milled products
for the aircraft and missile industries, has
announced the formation of an Electronics
Div. The Manhattan Beach, Calif.,, firm has
complete manufacturing facilities for the de-
sign and production of all types of printed
circuit boards and chemically blanked parts.

PACKARD-BELL ELECTRONICS CORP.,
Los Angeles, Calif., has been awarded two
contracts totaling approximately $5 million
for the production of advanced electronics
equipment for the U. S. Navy. The prime
contract with the Navy Bureau of Aeronau-
tics calls for additional mission and traffic
control equipment for Douglas A4D ‘‘Sky-
hawks’” and Chance Vought F8U ‘‘Crusaders.”

CONSOLIDATED ELECTRODYNAMICS
CORP., Pasadena, Calif., Board of Directors
approved & plan to incorporate the company’s
Systems Div. and to operate it as a wholly
owned subsidiary of the parent corporation.
The new company will be called the Con-
solidated Systems Corp.

21



Snapshots . . .

of the
_Electronic
jIndustries

“STRAIGHTEN UP 'N' FLY RIGHT"

Azimuth heading of the Jupiter guidance system is monitored right up to blast-off.
Perkin-Elmer short range theodolites, planted next to missile, correct any deviations.

LARGEST SAPPHIRE LENS

Synthetic sapphire lens, reportedly the largest
in the world, is part of highly advanced

SUBMARINE SIMULATOR
infra-red optical system produced by Spec-

tron, dept. of the Transducer Div., Consoli- Adm. C. Wheakley and Clevite’s T. E. Lynch (1) and A. L. W. Williams discuss the in-
dated Electrodynamics Corp.

telligence mechanism of the Navy's new submarine simulator. Designed by Clevite, it
can be programmed for up to 6 hrs. of tactical maneuvers, including sound and radio effects.

oooooooo
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VIBRATION TESTS

Random noise pulses feed the shaker table
at right to check a typical component utilized
in space vehicles. DuMont 411 scope shows
noise signal at USARDL, Ft. Monmouth.

IRRADIATED PLASTICS

From the “pit” (right) at Radiation Applications Inc. a test run of
plastics is removed which contains important new properties induced
by radiation grafting. The cobalt-60 source is housed in 3% ton
lead shield with 4-ft. thick walls of concrete.
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HIGH-SPEED HEAT

The simulated temperatures of high-speed
flight are preduced by this quick-heat source
at Boeing Airplane Co. Ignitron units at
right provide close control ¢f heat level

A DC Vo

=<

OLD-TIMER!

KDKA chief engineer Ted Kenney (below)
demonstrates replica of KDKA's original con-
trol board wsed to transmit results of the
Harding-Cox election in 1920. Board is being
delivered to Smithsonian Inst.,, Wash., D. C.

NAVY'S PRIDE—POLARIS!

First photos of the Polaris AX-1 test vehicle
(above), placed on its launcher prior to test
firing at the Atlantic Missile Range, Cape
Canaveral, Fla. The solid-propellant missile,
developed by Lockheed’s Missile Systems
Div., has a range of 1,500 miles.

AUTOMATIC TESTING

For testing a missile target seeker (right),
Westinghouse has developed a series of test
stands such as this. The operator checks
the data and a photo of the computer out-
put as presented on the oscilloscope.




Model Q5173 {.6 to 5.5 pf.)
AT

COMPLETELY SEALED

MINIATURE QUARTZ SEALCAPS

Moving upstairs? Then you’ll welcome the new opportunity to relate the advantages of Sealcaps

JFD precision Miniature Quartz Sealcaps that seal to yvour specific application. In the meantime, why

out moisture, seal in reliability and accuracy. not write for Bulletin No. 215? Also available in

regardless of atmosphere. glass dielectrie, Bulletin No. 207A.

These new JFD variable trimmer piston capacitors FEATURES

corrhire the unfque characteristics of Sea]cap con- 1. Sealed interior construction locks out al! atmospheric effects.
struction and miniature quartz capacitor design. 2. High Q.

Each is filled with dry nitroegen under pressure and 3. Anti-backlash design assures excellent tuning resolution —

then sealed to maintain the compression, prevent no capacitance reversal while tuning.

corona and voltage breakdown at high altitude. 4. Extreme stability at high and low temperatures.
Linear tuning with fine resolution is assured perma- 5. Ultra finear tuning for accurate alignment.
nently, without breaking of seal. 6. low temperature coefficient of capacitance.

7. low-loss low inductonce coaxial tuning for high frequency use.
Sealcap design also blocks ?he fon_nation_')f moisture 8. Special alloy plating protects metal parts agaimst corrosion.
inside the unit, increases insulation reSIStapce an_d 9. Fused Quartz dielectric with exceilent electrical propersties
dielectric strength. The use of quartz dielectric offers no derating at 150° Centigrade.
results in high Q, ultra low loss high frequency 10. Rugged construction for shack and vibration resistance.
operation, greater stability, and approximately zero 11. Miniaturized construction supplies maximum copacity in
temperature coefficient. minimum space. .

] . 12. Positive mechanical stops at both ends of adjustment.
JFD Standard Sea]caps are available unPOtted or 13. Available in ponel and printed circait type mountings —

encapsulated in epoxy resin for higher dielectric unpotted or encapsulated for complete imperviousness to
strength. Our engineering staff will welcome the humidity and moisture.

Pioneers in electronics since 1929 PHONE DEWEY 1-1000

JFD Canada Ltd. 1462 62nd Street, Brooklyn, New York JED Infernational

51 McCormack St. 15 Moore Street
Taronto, Onrorio, Canoda Ranges from .6 to 1.8 pf. to .8 to 16 pf. in 12 standard models. New York, New York

I [
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YOUR

february 1953
£

e
nstitute
of

N EW WO R LD by reserving your copy

of THE NATURE OF THE IONOSPHERE—-AN IGY OBJECTIVE,
special February issue of PROCEEDINGS OF THE IRE. On these
pages you will find a distillation of 18 months of an intensive international
effort. Set against a background of earlier work, here is a new compendium
of engineering knowledge edited to your special interests. Here is your

new frontier.

PARTIAL CONTENTS OF IONOSPHERE-IGY ISSUE

“The Earth and its Environment” by S. Chapman, U of Colorado

“The Constitution and Composition of the Upper Atmosphere” by M.
Nicolet, Radio and Meteorology Institute, Belgium

“The Normal F-Region of the lonosphere” by D. F. Martyn, Radio Research
Labs. CSIRO, Australia

“The Normal E-Region of the lonasphere” by E. V. Appleton, U of Edin-
burgh, Scotland

“The D-Region of the Undisturbed lonosphere” by J. ). Gibbons & A. H.
Waynick, Penn State U

“The Distribution of Electrons in the lonosphere” by J. 0. Thomas, U of
Cambridge, England

“Motions in the lonosphere” by C. 0. Hines, Defense Research Board,
Canada

“Meteors in the lonosphere” by L. A. Manning & V. R. Eshleman, Stan-

A Enclosed is $3.00

NAME

“Atmospheric Whistlers” by R. A. Helliwell, Stanford U & M. G. Morgan,
Dartmouth U

‘‘Radiation and Particle Precipitation upon the Earth from Solar Flares”
by L. G. B. Biermann & R. Lust, Max Planck Institute for Physics and
Astrophysics, Germany

“The Very-Low-Frequency Emmissions Generated In The Earth's Atmos-
phere” by R. M. Galiet, National Bureau of Standards

“The F-Region During Magnetic Storms’ by K. Maeda, Kyoto U & T. Sato,
Shiga U, Japan
“Aurora Phenomena” by E. N. Parker, U of Chicago

‘“Rocket Observations of the lonosphere” by H. Friedman, U. S. Naval
Research Lab.

“Earth Satellite Observations of the lonosphere” by W. W. Berning, Aber-
deen Proving Grounds

“Exploration of the Upper Atmosphere with the help of the 3rd Soviet
Sputnik” by V. I. Krassovsky, Institute for Atmospheric Physics, Moscow

THE INSTITUTE OF RADIO ENGINEERS

1 East 79th St., New York 21, N. Y.

Enclosed is company purchase order for the February 1959

A issue on |.G.Y. and lonosphere.
i Send this special issue of THE NATURE OF THE IONOSPHERE— AN IGY OBJECTIVE to:

COMPANY

ADDRESS.

All IRE members
will receive this
February issue as usual.

Extra copies to

1
1
} CITY & STATE

members, $1.25 each
{only one to a member)

ELECTRONIC INDUSTRIES
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A LOOK INTO THE
FUTURE OF
TRIMMING POTENTIOMETERS

From the applied research lab-
oratories of the leading man-
vfacturer of precision wire
wound components, comes a
complete line of wire wound
mming potenfiometers

ally new in concept . .
that will set the stondord in
our industry for years to come

no! a repackaging of o
design that was outdated be-
fore our first missile was
launched . . . but a wholly
new design from the inside
out . to meet the require-
ments of todoy . . and
fo-morrow

Now available

from stock.

FEATURES

- Metal case

[ ] 0% end resistance

- Totally encapsulated

Actuol Size

Shown above is Comp-U.Trim Model
“E" .. . a totally encapsulated wire
wound linear potentiometer . . . de-
signed to meet the needs of the missile
age . . . virtually unaffected by en-
vironmental conditions . . . a patented
technique affords a resistance element
2509, greater in area than any com-
parable component . . . the cutaway
view below illustrates the unique con-
struction of the Comp-U-Trim . . . the
resistance element is wound on dimen-
sionally stable and heat resistant
steatite.

- Internally positioned wiper
- Recessed adjustment screw

- Positive end stops

Send now for new 12 page brochure on Trimming Potentiometers

&
i EPR

World's FINEST monufocturer of precision wire wound components.

EASTERN PRECISION RESISTOR CORPORATION

675 Borbey Street, Brooklyn 7, New York

Circle 16 on Inquiry Card, page 123

ELECTRONIC
INDUSTRIES

International

(Continued from page 15)

Ireland—Operations have begun at
the first industrial plant erected in
the free zone of Shannon Free Air-
port. The U. S. owned Coin-Operated
Amusement Machines Co. (COAMCO)
is using the facility for the assembly
and shipment of electronically-oper-
ated amusement machines. Future
plans call for complete manufacturing
in Ireland. The development induce-
ment program offers grants of up to
$140,000 for construction, 25 year ex-
emption from income taxation, and
customs-free use of the airport’s
facilities.

Canada—Hughes Aircraft Co. has
named R-O-R Assoc., Ltd., Toronto,
Ontario as distributor of their com-
mercial products in Canada. The firm
will distribute the complete line of
Hughes semiconductors, cathode ray
storage tubes, microwave tubes, and
test instrumentation.

United Kingdom—Professor E. E.
Zepler, Ph.D., Chair of Electronics at
the University of Southampton, has
been elected the 15th President of the
British Institution of Radio Engineers.

Japan—Japanese electronic produc-
tion continued to increase in 1958.
Production for the first 9 months of
1958 was 24% above the same period
in 1957. Japanese exports are also
showing rapid gains. Exports for the
same period amounted to $26,000,000
—about $8,000,000 more than in 1957.
The above figures were compiled from
reports prepared by the American
Embassy in Tokyo.

Transatlantic TV — Tropospheric
scatter now makes transatlantic TV
technically possible—but over $50,-
000,000 would be needed to build from
6 to 10 North Atlantic relay stations.
Ed Dykes, Assistant Director of Page
Communications Engineers, Inc. lists
these developments which make such
transmission possible: bigger anten-
nas, accurate prediction of fades,
power requirement reduction, band-
width reduction, easier tests, and the
“Mavar” amplifier, a device which
cuts noise amplification.

United Kingdom—Three special-
design radar projectors, which mini-
mize “radar blindness” through a
rapid photographic process which
projects the picture on a large screen
have been bought from England. The
annoying flicker found on the ordi-
nary radar screen can cause ‘ radar
blindness” after prolonged watching
by otherwise healthy and efficient per-
sonel.
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A HOFFMAN SEMICONDUCTOR APPLICATION CASE HISTORY

THIS CONTROL
PROBLEM
HAD TO BE

SOLVED

e o tinE FOR
AUTOMATIC

DOLLAR BILL
CHANGERS

AB.T.'s (division of Atwoad Vacuum Machine
Co., Rockford, fllinois) iniricata control prob-
lem in their unique “bill changer” required
Hoffman Silican Solar Cells, of exacting quality,
to automaticaily register the authenticity of a
dollar bill, in this innovation in automatic
vending.

You, too, may have a control problem requiring
immediate and accurate registering—instanta-
neous response (20 -microseconds)—long life
(10,000 years*)—high light conversion effi-
ciency (up te 109%)-—wide spectral response
range (4,000-11,500 angstroms}—extended op-
erating temperature range (~—65°C to +175°C).

Hoffman Silicon Solar Cells, born from the same
family as thcse whieh are still powering the
U. S. Navy's Vanguard satellite’s radio trans-
mitter, can be the answer to your control prob-
lem. For details consult the Hcifman Solar Cell
applications specialist in your area or write to
Department SS.

If you need a job in electronics done quicker and better, contact

CORPORATI O N
s R C.A. Laboratories, Princeton, New Jersey, SEMICONDUCTOR DIVISION
ort No. 212-PH.55.91 (11143, Apri} 15, 1957) Circle 17 on Inquiry Card. page 123 930 PITNER AVENUE EVANSTON, ILLINOIS



FREQUENCY STANDARDS

*3%” high

PRECISION FORK UNIT
TYPE 50
Size 1" dia. 2 3%"” H.* Wght., 4 oz.
Frequencies: 240 to 1000 cycles
Accuracies:—

Type 50 (+.02% at —65° to 85°C)
Type R50 (+.002% at 15° to 35°C)
Double triode and 5 pigtail parts required
Input, Tube heater voltage and B voltage

FREQUENCY STANDARD
TYPE SOL
Size 3%"” x 4%" x 5%"” High
Weight, 2 lbs.
Frequencies: 50, 60, 75 or 100 cycles
Accuracies:—
Type 50L (*.02% at —65° to 85°C)
Type R50L (£.002% at 15° to 35°C)
Output, 3V into 200,000 ohms

400 - 1000 cy. Output, approx. 5V into 200,000 ohms Input, 150 to 300V, B (6V at .6 amps.)
PRECISION FORK UNIT FREQUENCY STANDARD
TYPE 2003 TYPE 2005
Size 1%” dia. x 4 %" H.* Wght. 8 oz. Size, 8" x 8" x 7%” High
Frequencies: 200 to 4000 cycles Weight, 14 lbs.
Accuracies: — .
Type 2003 (=.02% at —C5° to 85°C) [ [ Freauencies: 50 to 400 cycles
. Type R2003 (£.002% at 15° to 35°C) . .
*3 l/é-"high Type W2003 (+.005% at —65° to 85°C) Accuracy: +.001% from 20° to 30°C
400 to 500 cy. Double triode and 5 pigtail parts required Output, 10 Watts at 115 Volts
optional Input and output same as Type 50, above Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD A,
TYPE 2007-6
TRANSISTORIZED, Silicon Type™

Size 1%” dia. x 3%"” H. Wght. 7 ozs.

Frequencies: 400 — 500 or 1000 cycles
Accuracies:

2007-6 (*+ .02% at —50° to +-85°C)
R2007-6 (+.002% at +415° to +35°C)
W2007-6 (=+.005% at —65° to +125°C)
Input: 10 to 30 Volts, D. C., at 6 ma.

Output: Multitap, 75 to 100,000 ohms

FREQUENCY
STANDARD
TYPE 2121A

Size
834" x 19" panel
Weight, 25 lbs.
Output: 115V
60 cycles, 10 Watt

Accuracy:
+.001% from 20° to 30°C

Input, 115V (50 to 400 cycles)

FREQUENCY STANDARD
TYPE- 2001-2

Size 3%" x 4 %" x 6" H., Wght. 26 oz..
Frequencies: 200 to 3000 cycles
Accuracy: *.001% at 20° to 30°C

Output: 5V. at 250,000 ohms

Input: Heater voltage, 6.3-12-28
B voltage, 100 to 300 V., at 5 to 10 ma.

FREQUENCY
STANDARD
TYPE 21H1C

Size, with cover
10" x 17" 29" H.
Panel model

10" x 19" x 8% " H.
Weight, 25 lbs.

Frequencies: 50 to 1000 cycles

Accuracy: (*.002% at 15° to 35°C)

Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2

L —For low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
counter type, 40-200 cy.

H—For high fregs, up to 20 KC.
M—Power Amplifier, 2W output.
P —Power supply.

This organization makes frequency standards
within a range of 30 to 30,000 cycles. They are
used extensively by aviation, industry, govern-
ment departments, armed forces—where maxi-
mum accuracy and durability are required.

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

Telephone: PLaza 7.1430

28

American Time Products, Inc.

Circle 18 on Inquiry Card, page 123

Wereh ez

Timing Systems

580 Fifth Ave., New.York 36, N. Y.
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ELECTRONIC INDUSTRIES -

TOP LEVEL TALI

relayed on teleprinted tape

1w

At U.S. Army field communications centers, Kleinschmidt torn tape relay
units send, receive, retransmit messages to widely-dispersed commands

“Getting the word” from top command to outlying
units in the field can create a communications
traffic jam. This compact relay unit solves the
problem. It quickly, accurately, automatically
numbers and prints each message as it simultane-
ously relays another message to one or 100 re-
ceivers in the communications network! Developed

KLEINSCHMIDT

in cooperation with the U. S. Army Signal Corps,
the unit’s applications include telemetering, inte-
grated data processing, torn tape communication.
In recognition of Kleinschmidt’s high standards of
performance, equipment produced for the U. S.
Army is manufactured under the Reduced Inspec
tion Quality Assurance Plan.

DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS

Pioneer in teleprinted communications systems and equipment since 1911

March 1959

Circle 19 on Inquiry Card. page 123
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GOVERNMENT ELECTRONIC
CONTRACT AWARDS
This list classifies and gives the value of electronic

equipment selected from contracts awarded by
government agencles in January, 1959.

Adapter, tube secket ... . .. . .. 85,383
Analyzer, amplitude distribution. 31,050
Antennas & accessories ........ 1,678,775
Battery, dry .. ... ... .. ... ... 2063295
Beacon, radio ... ... ... ... .. 990,000
Cable assemblies ... ... ... .. .. 40,480
Component, electronic . .... ... . 866,880
Computers ... .. ... ..... .. .. .. 95,061
Converter, kinetape ............ 553,558
Converter, telephone signal ... . 59,553
Dome, sonar ... ....... .. ... ... 797,880
Handset ............... ... ... 102912
Headset ... ... ... .. .. .. ... . ... 338838
Kit, modification . ...... ... . .. . 124,872
Meter ....... ... ... . ... ... ... 64,264
Microphone . ... .. ... . ... . . .. 39,604
Potentiometer .. ... ... ... .. . .. 25,725
Radar sets & accessories. .. .. ... 13,692,924
Radio set . ... ... ... ... . . . .. 1,254,693
Radiosonde ... ... ... ... .. .. .. 92,346
Receiver/transmitter . ... . ... . 150,000
Receiver/transmitter, telemetric

data ... ... .. 513,935
Recorder/reproducer . ... .. ... 451,34|
Recorder, telemetric data ... ... 1,221,486
Relay, armature ........ . .. .. .. 74,947
Relay assemblies ...... .. .. .. . 26,123
Relay, solenoid ... ... ... . . . . . . 27918
Research & Development .. ... .. 637,982
Resistor ... ... ... . ... ... . . .. 46,435
Signal Generator . ... .. .. . .. . 187,308
SSB equipment ... ... ... ... . .. 1,530,132
Switchboard equipment ... . . . .. 28,036
Switch, rotary . ... ... .. ... .. 44,070
Synchros ... ... .. .. .. .. . .. . .. 865,055
Teleprinter .. ... ... ... ... . . . .. 406,097
Teletypewriter ... .. ... . .. . . 1,780,791
Television facilities . .. ... ... .. . . 55964
Terminal, telephone .. ... .. .. . . 1,207,912
Test set, radar . ........... .. .. 31,891
Test equipment . ......... .. ... 102458
Transformer ... ... ... ... .. . .. 201,178
Transmitter, countermeasures . ... 409,743
Transmitter . .. ... . .. .. . . .. .. 2,031,990
Tube, Cathode ray ......... ... 62,386
Tube, electron ..... ... ... ... .. 3,120,695
Tube, magnetron . ..... ... .. . 93,815
Waveguide assemblies ... .. .. .. 61,336

Fellowships Awarded

Nine Hughes Aireraft Co. sci-
entists and engineers: Dale B.
Donalson, Edward H. Erath, Rob-
ert Lull Forward, Robert W.
Hougardy, Maier Margolis, James
E. Mercereau, Louis A. Rondinelli,
Frank L. Vernon, Jr., and James
K. Yakura have been awarded
Hughes Staff Doctoral Fellow-
ships, according to Dr. Andrew
V. Haeff, company vice-president.

The fellowships provide a min-
imum of $1500 a year plus cost of
tuition, fees and textbooks. Win-
ners will hold their regular full-
time jobs at Hughes during the
summer and those attending near-
by universities will work one day
a week during the academic year.

More News on Page 68
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ALL-PURPOSE DIGITAL VOLT-OHM METER

Examine these outstanding features.

RAPID, ERROR-FREE READINGS
BECAUSE

Type of measurement
indicated.

Polarity automatically displayed.

Digital display. No
multi-scale confusion,
interpolation or parallax error.

Decimal point automatically
positioned.

Beckmen?

PORTABLE
Can be carried easily
from one job to another.

ACCURATE
dcvolts +0.2%
ac volts +=05%
resistance +=1.0%

CAN DRIVE A
RECORDER
Generates 1-2-2-4
binary code for
digital recorder,
data converter, etc.

DIGITAL VOET=OMM=METEX

PROVISION FOR
REMOTE CONTROL
Measurements can be
triggered by external
command signal.

THREE TYPES OF
MEASUREMENT

dc volts, ac volts and
resistance.

SIGNAL GROUND ISOLATED
FROM CHASSIS

You can measure voltage
between two points when
neither is at ground.

As the picture reveals, BECKMAN/Berkeley’s Model
5350 is the most useful, most versatile digital instrument
of its kind. It offers operating flexibility and features not
found in digital voltmeters costing three times as much.
The Model 5350 makes it feasible to replace multi-
purpose analog equipment with a more accurate, rapid
and foolproof means of making the vast majority of
everyday voltage and resistance readings.

Beckman-

EASY-CALIBRATION
Calibrating controls and
precise standard voltage
{see below) available on
front panel.

BROAD RANGE INSURES
MAXIMUM UTILITY.

Full-scale ranges of =1 to
*1000 volts, 10k to 10M ohms.

PRECISE STANDARD VOLTAGE
FOR CALIBRATION

Obtained from an internal
controlled-temperature
zener diode.

NO NEED TO CHANGE PROBES
Single multi-purpose probe
used for all measurements.

160

Three digits present all readings within the nominal full
scale range (000 to 999), a fourth digit permits off-scale
readings up to 150% of full scale. All electronic con-
struction eliminates troublesome stepping switches and
permits an instantaneous display of readings at rates up
to 10 per second.

Priced at only $845.00.

Berkeley Division
2200 Wright Avenue, Richmond 3, California

a division of Beckman Instruments, Inc.

ELECTRONIC INDUSTRIES - March 1959
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Proved in production: "SCOTCHCAST” Flexible Resins have

BRAND

Superior Crack Resistance

Laboratory tests and production results
prove ""'SCOTCHCAST" Flexible Resins (1)
superior in resisting cracking from ther-
mal or mechanical shocks; (2) offer
important advantages for impregnation,
embedding, and encapsulating motors,
coils, transformers, resistors, capacitors,
and other electrical and electronic
components.

With *“‘ScotcHcast” Brand Flexible Epoxy
Resins, you can be sure of shock resistance
properties that surpass any required to satisfy
the most rigid military specifications*; can
reduce the expenses normally entailed in
screening and testing resins for prototypes.
“ScotcHcAsT” Flexible Resins can also cut
your production costs by reducing rejections
because of insulation cracking. And, of
course, “ScorcHcast” Flexible Resins give
you the added assurance of customer sat-
isfaction because the units you supply can
withstand stresses of the most severe envi-
ronmental conditions.

*A paper describing specially developed thermal
shock tests of greater severity than those called
Sfor by the MIL-1-16923C Shock Test, is avail-
able uponrequest. Contains complete information
to duplicate tests in your own laboratory. Free
upon request to 3M Co. at the address below.

When to use
FLEXIBLE RESINS

“ScotrcHCAST” Flexible Resins were devel-
oped by 3M to meet the need for crack resis-
tance under stresses of mechanical and

WHy A FrexisLe ResiN? This unretouched photo shows what happened when two ‘“shock resis-
tant” resins—both passing Thermal Shock Ii"ests of MlL-l-16923(? Type C—were cast about a
metal insert to more closely reproduce stresses in service. The permanently flexible “ScoTcHCAST”
No. 241, on the right, withstood 10 cycles (130° to -55° C.) and absorbed all stresses without crack-
ing. The resin on the left cracked during the first cycle. Shrinkage stresses during cooling exceeded
the strength of the resin. Write for paper describing these tests in detail.

thermal shock. In addition, the stress-relieving
properties of these resins reduce to a minimum
the effect of resin shrinkage on the magnetic
properties of core materials. Similarly, fine
wire breakage is completely eliminated.
“ScotrcHcAsT” Brand Flexible Resins are
true flexible resins — made permanently
flexible by modifying the molecular structure
of the resin itself. This gives them the per-
manent ability to withstand shrinkage stresses
during cooling when cured, and environmen-
tal stresses of mechanical shock and rapid
severe temperature changes.

“SCOTCHCAST" is g registered trademark for the elec-

trical insulating resins of 3M Co,, St. Paul 6, Minn, Export:
99 Park Ave,, New York 16, Canoda: london, Ontario,

This transformer meets MIL-T-27A Grade
S requirements. It was impregnated using
“ScoTcHCAST” No. 241, and then dip-
coated with “ScoTcHcasT” Resin No. 253.
There is no limit to the sizes and shapes of
properly designed components that can be
dip encapsulated with No. 253.

A newly revised booklet covering impreg-
nating and encapsulating transformers to
meet MIL-T-27A specifications is now
available. Covers all six grades and gives
four proven processes. Free . . . write for it.

“SCOTCHCAST" No. 253 ... the flexible resin for dipping!

MINNESO'I'A MINING AND MANUFAC'I'URING COMPANvaLL
eeo WHERE RESEARCH 1S THE KEY TO TOMORROW\QA

32 Circle 326 on Inquiry Card, page 123

Ready-to-use
“"SCOTCHCAST”

As with all “ScorcHcasT” Brand Resins,
you get these crack-resistant resins in ready-
to-use production-proven formulations:
“ScoTcHCAST” Nos. 235 and 241 for the
ultimate in impregnatir.g and casting ability ;
and *‘ScotcHcAST”’ No. 253 for smooth,
uniform dipcoating results. All three have
2 to 4 day pot life at room temperature, yet
can be cured in 2 hours at 250° F. All are.
supplied as pre-formulated, pre-measured
resin-and-hardener systems, complete, ready
to use in simple mixing ratios such as one-
to-one and two-to-one to eliminate the need
for special mixing and dispensing equipment
and highly trained scientific personnel on the
procuction line.

FREE TECHNICAL ASSISTANCE

3M’s trained field engineers supported by
3M’s research organization are fully qual-
ified to assist or advise you in designing or
modifying units for resin encapsulation; can
help you select the correct ‘““SCOTCHCAST”
formulation for any application, Technical
service is provided without cost or obligation.
Write: 3M Co., 900 Bush Ave., St. Paul 6,
Minn., Dept. TP-39.

RED. U5, PAT.OFF,

SCOTCHCAST

INSULATING RESINS

L5232

A:>>w<<44
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advertiserient has been: inserted in’ the March T ! 1 minimum fength. JRCTUALIRIE F r[:) wcifie i f)pl ation i o sarticular field
f Kl o Trickiust N | th PSI 1959 IRE SHOW BOOTHS 2529-2531 NS | st 17200  — X Spaced on .17 grid centers. or specihic information in your pi 8 ,
issue o ectronic Industries to speed the com- INLL4E b _| 8000 i U i chnic: . : 0l i-
R b i : : P e —mi— | T e o DIMENSIONS write to Technical Staff Placement, Pacific Semi
munication o roduct information to the INtiag 3 14000 % 520 ‘ HOrS . 5 7 :
. ) P - ¢ : Nl o 5 = | “R" Package 4 “§" Package L «T* Package conductors, Inc., 10451 W, Jefferson Blvd., Culver
specifying engineer. Similar product advertise- Storage and Operating Temperature Kange 35 C 1o 150 C length | 375 to 175 R 50 City, California.
ments, compiled from latest PSI specifications, = = Width 25 3¢

1
1
|
{

ofs Y . >
will appear regularly in this and other leading , [ )([C[ Ic bL’ THICO} l(ll [ lC’()’ S [I IC. Daneter I B l -

electronic publications.
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NEW!

P _ | ADVANCED

= |  —

Eight new EIA types =rtr : N -y
_W:SEMICONDUCTOR PRODUCTS

' FROM

Normally supplied in the MIL Specification
dimensions shown above. On special request
dimensions shown below can be supplied.

Fast Recovery Silicon

Diffusion Computer Diodes

268 760 1
- MAX. - 28B5.
= L
ACTUAL SIZE == o T a7 o
CONFIGURATION A CONFIGURATION & 073
Maximum Reverse Reverse Recovery
Min. Sat. | Min. Fwd. Current (mA) Characteristics
Type Voltage Current — — - 740
Number @1W0pa (@ !'1.0v Reverse Max. Recov. o 740
= v 2%°C 100C | Res. (ohms) |  Time (us) 265 285
NS 30 LI N TR TR L I o5 140 max —fMAR- [-max.—
IN7ST 0| %0 5120w | 30 20v) 208 | 05 = —
IN79Z 30 10 | 520w | 3020k | 100K | 05 L . e
Wi e o |1 T 20K | 05 ConmiGuRaTION € | 50% [ comouanon o MO MAXTT, DA
IN7S5 | 60 |5 50v 0K [ 05 s 4
[LE] 50| 10 11250 | 3012 0K | 05 22
IN80Z | 150 50 | 51250 | 50 (125v) 200 | 0.5
TNgO4 00 | 10 (175v t 50 (175v) 200K 05

= caTHODE

g * !
P

Zener Diodes
500 mW Power Dissipation

...added to the broadest

- \‘
line of Fast Recovery @ acruaLsize

Standard Packaging...
Immediate Delivery

Physical Characteristics Low voLTAGE GROUP

Silicon Computer Diodes

/
HERMETICALLY SEALED — Glass-to-metal fused and Zener Voltage | Maximum | Maximum loverso
> : H A 7 s PSI @5mA @ ¢ i A
in the industrv! “Off-the-shelf” delivery is available from the metal-to-mctal welded seals. P8 | e [R5 @ZC | Dynamic Current W
ln e ln us ry . . . . R . . Number Equiv. E: Min. | E. Max, ohms Vi@ 25°C | I» @ 100°C| Voltage
leading distributor in all major electronic TERMINALS — Tinned copper leads .020 inches v v i uh A ()
centers. diameter. Lead length 1% inch minimum, Psoacs | lnss | 20 =z ) 5 i» }
Call your nearest PSI sules office for delivery MARKING — Wide color band indicates cathode Pt 1wy |31 T 45 T & T
MILITARY TYPES and price quotations on production quantities. end. (Wide band indicates positive bias on Vari- PSE46S_| 1WA | 52 54 FJ 5 100 15
caps.) Type number designated by color bands PSEA0 | IN4T0 | 62 80 10 5 % 35
Maximum Reverse Reverse Recovery reading from cathode. 1. Measured at 10mA DC Zener current with ImA RMS signal superposed
Min. Sat. Min. Fwd. Current (ua) Characteristics
Nummer | @ 300 | @0 Reverss | Max_ Rocay, ALL DIMENSIONS SHOWN IN INCHES — Patented un- MEDIUM VOLTAGE GROUP
w ] Lkl 100°C_ | Res. (ohms) | Tims (xc) der one or more of the following United States  p— Pros—S—
*1N643 200 10 025 (10v) 5(10v) | 200K 03 Patents: No. 2815474, No. 2827403. ;yivs ot @2004A @ 25°C Current o
+IN662 100 10 Lo | Baow| ook 0.5 Other patents pending. Numbee | Eauiv. | € Mio. | E Mux [ b3 [ 16 100G | Vago
20 (501 100 (50v) )
§ING63 100 100 5(75:; 50 (75v) 200K 0.5 PS6313 IN1313 75 10 ] 5 68
PS6314 1N1314 9 12 L3 5 8.2
*Mil-E-1/1171 (SigC). #Mil-E-1 1139 (SigC). §Mil-E-1/1140 (SigC). PSEIS INI3T5 m 155 % 5 100
PS6316 1N1316 135 18 5 5 12.0
HIGH CONDUCTANCE TYPES PS6317 IN1317 17 21 5 5 150 §
PS6318 IN1318 20 27 1 10 18.0
PS700 30 100 5 (20) 25 (20) 100K 1.0
PS701 60 50 5 (45v) 50 (45v) 100K 0.5 ™ HIGH VOLTAGE GROUP
PS702 100 75 20 (75v) 50 (75v) 200K 1.0 g -
PS703 100 50 5 (75v) 50 (75v) 100K 0.5 I T Zener Voltage . | Maximum faverse |
PS704 150 50 5 (75v) 50 (75v) 100K 0.5 - - - 1E'Sle o _@ 200 wA 6' ?5 C Current | InvA;rse
Ps105 200 80 SEE TR e I s c Number | Equiv. | E:Min | E:Max | 1@ 2C | @ 100C | Voltage
’ (] | v Vi uA »A J v !
PS631% 1N1313 25 32 dl | 10 | 22
MEDIUM CONDUCTANCE TYPES . . A — = 4 e 4 < {1 - +
10451 West Jefferson Boulevard, Culver City, California e o
PS720 % 3 S0y | 2520w | 100K 05 TExas 0-4881, TExas 0-6113 e TWX: CULVER CITY CAL 7135 “Psewz | IND2Z | 43 s 1 | | %
PS721 60 5 5dsv) | S0 sy 100K 0.3  PS323 | INIZ3 | 52 | e | 1 | 10 | &7
PS722 100 5 5 (5% |50 (75v) 100K 03 Pouv | WIana |6z | 80 0| S0 | %
PS723 200 3 20 (175%) | 100 (175w | 100K 0.3 “Pses | INss |75 | 0o 1o | I
G 150 4 [ 20d%v ]| W00zn] 100K o3 NEW YORK—2079 Wantagh Ave., Wantagh, Long Island, N.Y. + SUnset 1-7470 «+ TWX: WANTAGH NY 2320 T U T‘“gg ==t w w3
ILLINOIS—6957 W. North Ave. Oak Park, Ill. + VIllage 8-9750 - TWX: OKP 1547 M;)(Iiu-ml;omwwm T =
£OY CONDUGTANGE TYPES CALIFORNIA —8271 Melrose Ave., Los Angeles 46, Calif. - OLive 3-7850 Operatig Range —B5C 10 200°C.
s m aais | 1w | wam | ok | twsec FLORIDA —1221 Arlington Ave., St. Petersburg, Fla. » Phone 7-6126
IN6Z6 | 50 A T8 :J%’q_, 3_3‘?5‘” _ﬂE Jetsc EXPORT —Pacific Semiconductors, Inc.,, 431 Fifth Ave, New York 16, N. Y., U.S.A.
1N627 100 4 (@ 1.5 (75v) 30 (75v) 400K usec .
“TNe2s |10 | 4@ isv | T(%w | 30| 00k | lusec CABLE: TELTECHNAL, NY
TINGS 00 | 4@l | 107w | 307y 400K | lusec

Switeh to Silicon!
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DISTRIBUTORS: ALAMOGORDO—Radio Specialties Co. . BALTIMORE—Wholesale Radio Parts Company BOSTON—Cramer
Electronics. Inc. » BUFFALO—Genesee Radio & Parts Co. + CHICAGO—AIllied Radio * CLEVELAND—Pioneer Electronic Supply Co. *
DALLAS—Wholesale Electronic Supply ¢ DAYTON—Srepco, Inc. * DENVER—Denver Electronic Supply Co. * DETROIT—Ferguson
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