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Disc sizes under Y2” diameter have lead spacing af .250. Discs
Y2” diameter and aver have .375 spacing.

SPECIFICATIONS

POWER FACTOR: 1.5% Max. @ 1 KC linitial)

POWER FACTOR: 2.5% Max. @ 1 KC (after humidity)

WORKING VOLTAGE: 1000 V.D.C.

TEST VOULTAGE (FLASH): 2000 V.D.C.

LEADS: Na. 22 tinned capper (.026 dia.)

INSULATION: Durez phenalic — vacuum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 megahms
AFTER HUMIDITY LEAKAGE RESISTANCE:

Guaranteed higher than 1000 megohms

CAPACITY TOLERANCE: 4-10% +4-20%
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+80 ~20% a1 25°C S RADIO MATERIALS COMPANY
CERAMIC | & A DIVISION OF P, R, MALLORY & €O., INC.
CAPACITORS GENERAL OFFICE: 4242 W. Bryn Mowr Ave., Chicago 46, 1]
Two RMC Plants Devoted Exclusively to Ceramic Copacitors
|  oemEm
135 FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Applications requiring a

capacitor that exhibits a

minimum of capacity change over an extended temperature range need

RMC Type JL. DISCAPS. As temperature varies between —55° and +110° C,
Type JL DISCAPS show a capacity change of only +7.5% of capacity at 25° C.
Standard working voltage is 1000 V.D.C. Type JL. DISCAPS are an ideal

cost saving replacement for paper or general purpose mica capacitors.

Write on your letterhead for information on Type JL and other RMC DISCAPS.
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Automation
—Friend or Foe?

ELECTRONIC INDUSTRIES

'TYHERE is a lot of discussion these

days about the necessity for modern-
izing American manufacturing plants in
order to remain competitive on an inter-
national basis. Businessmen are con-
stantly recommending faster, and high-
er rates of tax write-offs as a means of
avoiding obsolescence of production ca-
pacity.

Charles H. Brower, President of Bat-
ten, Barton, Durstine and Osborn, in a
recent address before the Association of
Industrial Advertisers meeting in To-
ronto, Canada made some interesting
comments on this. He pointed out that
ours is the only country, of twenty lead-
ing countries, whose government has
failed to take any steps to make sure
that business is not drained of the neces-
sary funds to stay alive. Ten of the
leaders permit an additional write-off in
the first few years of the life of the
property as an incentive to moderniza-
tion. In Great Britain, Belgium, Hol-
land and Sweden this amount is between
30 and 33%%. In one case it is 50%.
In eight nations entire plants are per-
mitted to be re-evaluated to allow for
inflation. In five, depreciation is allowed
to exceed cost. He also points out that
in 1950 we exported $3.63 worth of fin-
ished manufactured goods for every
dollar’s worth we imported. By 1954
this margin had fallen to $3.39 and by
1960 to $1.99.

In any talks about modernizing manu-
facturing facilities the word “automa-
tion” is now most unpopular. The pub-
lic is wary of it because somehow indi-
rectly it signifies machines replacing
men and hence less jobs. Labor Unions
hold similar fears, namely, that their
rank and file memberships will be ad-
versely affected. The government doesn’t
care for it either because of its politi-
cal implications. Yet, automation, prop-
erly implemented in laboratories, offices,
and factories offers the only real solu-
tion to our international dilemma. And
we are still the world leader in this
capability.

As a case in point, the General Elec-
tric Company recently held an all after-
noon press seminar in which they sum-
marized their activities in this area.

July 1962

Managers of nine different departments
explained what they had been doing
with manufacturing facilities within
their own company and what had been
developed for outside customers. They
discussed: Sensors in Industry, Automa-
tion in the Cement Industry, Automa-
tion in the Steel Industry, Computers
for Power Plant Automation, Numeri-
cal Control of Machine Tools, Bank
Automation, and Information System
Automation. In each case they told how
a higher-quality more-uniform product
could be produced at greater efficiency.
They compared the costs of such modern
production equipment with annual sav-
ings each system could produce to de-
termine payback time, and this in turn
ranged about one to three years in most
instances.

Harold A. Strickland, Jr., Vice Presi-
dent and General Manager of the Indus-
trial Electronics Division by way of sum-
mary pointed to their concern that some
of our most advanced automation sys-
tems are being purchased by offshore
producers and not by our own American
manufacturers. The British, for in-
stance, will have the most modern auto-
mated hot mill in the world. The Jap-
anese, who are the world’s largest ship
builders, are already working to adapt a
computer to the controls for such a ship.
The Russians have developed an Insti-
tute to promote the use of automation.

Strickland said “We do not believe
that America is any more anxious to be
buried by its friends than by its enemies,
but unless we become more aggressive
in modernizing our own plants this pos-
sibility of economic decline may be
nearer than we think.” “Productivity
in many foreign countries is rising more
rapidly than wages. Between 1953 and
1960, United States productivity rose
15%. In the same period British pro-
ductivity rose 29%, German 539,
Italian 58% and Japanese 71%.”

These are sobering figures which
should interest government, labor, and
industry. It is true that if automation
concepts were to be generally adopted,
our industry would supply much of this
equipment and find many new markets.
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Highlights

of this issue s

The Multiple-beam Klystron page 92 te H&
With the emphasis on space communications and satellite control, the
need for extremely high-powers at X-band is becoming urgent. Until o o

recently, the only stable energy source to meet these powers has been
the single-beam klystron. However, in increasing its output, designers
face fundamental limitations. Here are the details of a major advance
in achieving this power.

Filter Design

Simplified Filter Design page 99

While filter design is generally conceded to be for specialists, there are
times when it also becomes the responsibility of working design develop-
ment engineers. Here is a simple step-by-step approach to designing
an economical electric-wave bandpass filter.

For Greater Speed . . . ASTRAC Offers New Computing
Methods page 104

Take the high speed of analog computing and add digital program-
ming—the result, some very interesting methods which aid random
process studies. ASTRAC should particularly interest the industrial de- Multiple Beam Klystron
signer of hybrid analog/digital computers because of the new com-

ponents and design philosophy it contains. Here are some of the details

on its development and operation.

NN |
Problems of Space Communication, Part I page 110 i
Though our series has treated linear and non-linear receivers, this article f
deals with noise for linear receivers only. But the effects of ionosphere . Iﬁ ey
reflection, troposphere refraction, and atmosphere absorption are also r e
thoroughly discussed. I | ‘
§
f J
Regulating and Stabilizing HV Power Supplies page 114 =~ ¥ Rt i
Voltage regulators and stability are the prime considerations in the Power Supplies

design of power supplies. In the design of high voltage power supplies
these problems have been considered particularly formidable. Only,
however, because the components suitable for this work, as well as the High Power Transmitter
design techniques, have not been fully understood. i P '

High Power Transmitter Design page 166

Many problems face the design engineer when he moves to the high-
voltage or high average power transmitter field. These are defined as
50 kv and/or 100 kw of average power consumption. There are good
solutions to some of these problems and no really pleasant solutions to
others. A discussion of a few of the salient problems and some of their
possible solutions will at least forewarn the engineer who finds himself
in this area for the first time.

How Late is 'Too Late' In a Competitive Market? page 185

Managements are playing follow-the-leader in developing and marketing
new products in the hopes of reaping high profits. This article shows how
late-comers can wind up with substantial losses; even though they en-
tered the market at a time when demand is still increasing and profit
margins are high.
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RAD ARSCOPE

St

SENSITIVE IR TUBES

These new infrared tubes, developed by Minneapolis-Honeywell,
are said to be 10,000 times more responsive to infrared radiation
than previous detectors. Here during pilot production at the
company's Research Center, a scientist prepares to seal off the
tubes from the vacuum pump. This is the final test before testing.

THE TECHNICIAN SHORTAGE is fairly well rec-
ognized, but few agencies seem to be doing anything
about it. Dr. Frank Lee, Manager of Training for
Raytheon, points out that “there are only 7 tech-
nicians for every 10 engineers in the U. S.; and of
those 7 only 4 have been trained in technical insti-
tutes. The balance of them trained on the job in com-
panies.” Engineers are also the losers, because they
are assigned jobs that should be handled by trained
technicians.

ELECTRONIC EXPORTS during 1961 reached $635.4
million, nearly 32% higher than 1960. At the same
time, there was a rise of $50 million in electronic
imports into the U. S.

ALL-CHANNEL TV SETS will mean great expansion
of TV service to municipalities, as well as to educa-
tion and entertainment, says Newton N. Minow,
Chairman of FCC. Part of the emphasis will come
from the bill passed last month which provides $32
million in federal grants-in-aid for educational tele-
vision. Minow predicted that school districts, col-
leges and civic educational organizations will within
a few years develop a full blown, non-commercial,
high quality network spanning the nation.

4

THE TARIFF WALL of the European Common Mar-
ket is beginning to haunt U. S. industry. In 1960 the
U. S. accounted for 89% of West German imports of
radio equipment, while Italy supplied 4%. With the
lowering of EEC internal tariffs, the Italian share
rose to 25% while the U. S. share dropped to 20%.
The figures are being released to support Govern-
ment requests for the Trade Expansion Act which
would permit the President to negotiate for lower
tarifts.

FM STEREO BROADCASTING is making significant
strides. The Consumer Products Division of EIA
reports that there are now 81 FM stations which
have converted to stereo, and they are broadcasting
on an average of 6615 hours a week. This study also
reveals that 70 million people are in range of at least
one of these FM stereo broadcasts.

AN OPTICAL LASER has been experimentally
pumped with the energy of an exploding wire. The
new technique offers promise for pulsed lasers with
extremely high power output. The experiment, at
Westinghouse Research Lab.,, used the exploding
wire as a source of light. It is capable of extremely
high energy inputs. A major problem is the shock
waves set up by the exploding wire at high energy
levels. The laser rod is surrounded by plastic and
glass to help absorb the shock and filter out extrane-
ous radiation not useful for pumping.

POWERFUL LASER

At GE's engineering laboratory, Schenectady, N.Y. a laser beam
cuts a hole in diamond in .0002-sec. The impact generates temper-
atures in the order of 10,000°F. Laser beam is focused onto
diamond by lens at left, in front of which is protective plate.

ELECTRONIC INDUSTRIES July 1962



Analyzing current developments and trends throughout the electronic

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

JAPANESE ELECTRONICS PRODUCTION totaled
$1,022 million during the first nine months of 1961.
This represents a 19% increase over the $857 million
in the corresponding period of 1960. The rate of
growth, however, is decreasing; from 1959 to 1960
the growth rate was 31%. Consumer electronic prod-
ucts accounted for 56% of 1961 production with TV
and radio receivers alone totalling $486 million or
48%. Gains were reported in the production of radio
phonographs, recorders, hi-fi amplifiers, capacitors,
transformers, computers and industrial measuring
and control equipment.

THE NUMBER OF SCIENTISTS AND ENGINEERS
employed in U. S. industry increased by about 6%
between January 1960 and January 1961, according
to the National Science Foundation. This is about the
same percentage increase recorded between 1959 and
1960. About 35% of the engineers and scientists were
engaged in research and development.

A UNIQUE CLOSED CIRCUIT TV arrangement is
being used in New York City to flash pictures of
the eriminals “in the morning line-up” to other police
stations around the city. The equipment which was
built and installed by Teleglobe uses a unique scram-
bler, working over UHF station WUHF channel 31.
The experimental broadcast will determine the feasi-
bility of extending the technique further. Teleglobe
has assured the police department that no unauthor-
ized persons will be able to unscramble the trans-
mission.

RECORD COUNTERFEITERS are the target of a
new bill before the House. The bill would subject
recording counterfeiters to maximum penalties of
$10,000 fine and 10 years in prison. Also it would
authorize civil remedies for infringement of mechani-
cal rights in copyrighted music. EIA Consumer Prod-
ucts Division is backing the bill strongly, pointing
out that the counterfeiters’ records are as a rule in-
ferior products and the record buying public is being
unwittingly mulcted. Invariably the consumer blames
the reproducing instrument—the phonograph—for
the poor reproduction.

FACTORY SALES of the electronics industry are
expected to hit $13.85 billion in 1962, of which almost
60% will go to the U. S. Government. The electronics
industry today ranks fifth, or possibly fourth, among
manufacturing groups in the U. S. In releasing this
optimistic prediction, the Electronic Industries As-
sociation also pointed out certain problems they
foresee: the precedent of government intervention in
free enterprise system, as exemplified by the recent
passage of the bill that requires TV Manufacturers
to produce all channel TV sets, also threats to the
American patent system from both the legislative
and executive branches of government.
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A COMMISSION on scientific research and develop-
ment, similar to the Hoover Commission, has been
recommended by Representative George Meader (Rep.
of Mich.). Meader said the commission is necessary
because congressional committees can not be expected
to acquire a sufficiently sizable and competent staff
to penetrate the difficult and complex problems in-
volved in relationships between the federal govern-
ment, institutions of higher learning and industry,
with respect to scientific R and D.

THE FIRST COLOUR VISUAL FLIGHT SIMULA-
TOR is being demonstrated by Great Britain’s Redi-
fon Ltd., to international airlines and the military.
The system uses an EMI Electronics colour TV cam-
era, a Rank-Cintel large screen projector and a 3-D
coloured model of an airport and adjacent country-
side. As the pilot flies the simulator, the EMI camera
is automatically controlled so that the correct aspect
of the scene is viewed. The result is an entirely nat-
ural and convincing impression of landing and take-
off.

HEALTHY SIGN is a bill proposed to the Senate
that would authorize National Bureau of Standards
to appoint scientists to their staff on a temporary
basis, at reasonable salaries, with their travel costs
reimbursed. The bill would also permit discretionary
use of gifts and bequests. The bill, in effect, allows
NBS to obtain the short term services of highly quali-
fied scientists who are unwilling to enter the career
civil service.

MOON ROCKET CHECK-OUT

Martin Company engineers check out instruments on the control
panel of a simulated spacecraft. During a “flight” to the moon,
the crew navigator will sit in the center seat with the crew captain
on his left and the craft's engineer on the right.




MINUTEMAN GOAL OF ULTRA-HIGH RELIABILITY

SPRAGUE HYREL® ST CAPACITORS ACHIEVE

Failure rate of .001%/ 1000 hours' has now been reached!

e Following comprehensive life tests, Sprague
HYREL ST Capacitors have now attained Minute-
man’s component development objective.

® Minuteman quality means reliability 100 times
greater than that of former “highly reliable”
capacitors. This standard allows only one failure in
202,000 units per 1000 hours of test under Minute-
man use conditions.

@ Behind this achievement is an unequalled test
history of more than 130 million unit-hours.
Backing this performance is Sprague’s record of
pioneering in highly reliable capacitors, which
earned us the opportunity to participate in the

*At 60% confidence level by accelerated qualification tests.

SPRAGUE COMPONENTS

Air Force’s Minuteman Component Development
Program at Autonetics, a division of North
American Aviation, Inc.

® All of the special processes and quality control
procedures that make HYREL ST Capacitors the
most reliable in the world can now help you in
your Military electronic circuitry. A tantalum
capacitor engineer will be glad to discuss the appli-
cation of these capacitors to your missile and space
projects. Write to Mr. C. G. Killen, Vice-President,
Industrial and Military Sales, Sprague Electric
Company, 233 Marshall Street, North Adams,
Massachusetts.

CAPACITORS
TRANSISTORS

MAGNETIC COMPONENTS
RESISTORS

MICRO CIRCUITS

as.az6

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS

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

THE MARK OF RELIABILITY

*Sprague’ and ‘@) are registered trademarhs of the Sprague Electric Co.
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As We Go To Press...

ELECTRONIC VIEWER
ai i

Electrocular TV device, used to speed work
in industry is demonstrated by Hughes Co.

engincer R. Kiyan. Adjustments are being
made on rear of panel, while viewing results
furnished to Electrocular unit by closed-cir-
cuit TV camera trained on screen on front of
panel. Camera may be located in any area
to give information necessary to accomplish
task. Display was developed and is manufac-
tured by Hughes Aircraft Co., Fullerton,
Calif.

"Traffic Will Swamp
Communication Satellites™

The planned communications sat-
ellite system will rapidly become
unable to handle snowballing com-
munications traffic and will have to
be expanded much sooner than the
20 years generally forecast, pre-
dicts Robert P. Haviland, of GE’s
Missile and Space Vehicle Dept.

He predicts the system will be
used increasingly for such things as
world-wide telephone traffic, trans-
mission of business and other rec-
ords by telegraph, teletype and
other means, and transmission of
business data by new means, such
as international clearance of funds
using bank computers.

Republic to Build
Project Fire Spacecraft

Two spacecraft capable of 25,000
mph re-entry speeds will be con-
structed for NASA by Republic
Aviation Corp. under a $5 million
contract. The craft are to be
launched during the second half of
1963 as part of NASA’s Project
Fire.

Each capsule will weigh about
200 lbs. and include a blunt shield,
heat measuring instruments and
telemetering equipment to radio in-
formation to Atlantic Missile
Range data acquisition gtations.
Heat effects and effects on com-
munications during re-entry will be
measured.
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Switching System
Development Announced

ITT Kellogg Div. of International
Telephone and Telegraph Corp.,
Chicago, Ill., has announced de-
velopment of a fully electronic
solid-state communication switch-
ing system for voice-frequency
transmission.

This syvstem, available in a num-
ber of sizes, incorporates the speed,
efficiency and reliability required
in military, commercial and indus-
trial applications. A 200-line unit
fits into a space occupied by one or
two file cabinets, compared with
present-day equipment that fills a
room. It can be installed in several
hours instead of several weeks and
its modular plug-in construction
permits repair or maintenance in
minutes,

The system is available in two
versions. One version is designed
to meet military and governmental
requirements. The other version is
designed chiefly for industrial and
commercial telephone switching ap-
plications.

Electronics Industry
Failures Hit New High

The U. S. electronics industry
set a 28-year high in financial em-
barrassments during the 12-month
period ending last April 30, states
an EIA report.

On a national basis, there were
approximately 17,000 credit fail-
ures involving 56 manufacturers,
compared with 15,450 involving 42
manufacturers the year before.
This record was surpassed only
during the depression peak of 1932.

SHILLELAGH

Artist’s concept
shows Shillelagh sur-
tace - to - surface
guided missile system.
Missile is being de-
veloped by Ford Mo-
tor Co.'s Aeronutronic
Div., Newport Beach,
Calif. Army Ordnance
Missile Command at
Redstone Arsenal,
Ala., supervises de-
velopment of the mis-
sile and the Ordnance
Tank - Automotive
Command, Detroit,
Mich., is responsible
for system develop-
ment.

NEW METHOD

i

IBM chemists Dr. A Reisman (I}, and M
Berkenblit, who developed a new low-tem-
perature method of synthesizing cadmium
selenide directly from the elements, mount a
sample in apparatus used in their studies of
the Cd—Se system. New method produces
ultra-pure, fully reacted CdSe, a compound
whose photoconductive properties are of cur-
rent interest.

Test for Metal Devised

A booklet now available from the
Department of the Interior’s Bu-
reau of Mines explains to Prospec-
tors the Bureau’s new easy-to-make
field test to detect germanium. For
copies, send 10 cents to the Supt.
of Documents, U. S. Govt. Printing
Ofc., Washington 25, D. C. Ask for
Bureau Report No. 5907, “Field
Test for Germanium.”

More on Page 9
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How to design a static converter/inverter

Basically a magnetic coupled multivibrator, the square
wave output of this static converter/inverter can be
delivered as a-c directly to a load. Or, it can be rectified
(full wave) 10 supply d-c voliages higher or lower than
battery supply voliage. Ideal for highly portable equip-
ment, the circuit has all the advantages of solid state
devices. And, because wransistors are the switches, re-
placing mechanical vibrators, potential maintenance
problems are eliminated.

A Magnetics Inc. tape wound core is the key to perfect
switching operation. The rapid change in core imped-
ance in going from the unsaturated to saturated state
forces the transistor switching. Thus, a properly selected
core and the number of turns of wire on it become im-
portant, since this determines the operating frequency
of the inverter.

Core material is important, too. For example, Magnetics
Inc. Orthonol,®isideal for most powerapplications where

8 Circle 2 on Inquiry Card

a given voliage and frequency are required. Where the
design calls for a high voltage at low power levels, such
as a d-c supply for photo tubes, Geiger tubes, or where
hngh efficiencies are required under light loads, Mag-
netics Inc. Permalloy 80 should be selected.

Since power requ:remenls. wire size, and frequency
influence core size, Magnetics Inc. has a complete range
ol sizes and alloysavailable for complete design freedom.

To help you choose the core you need . . . and for more
details on this circuit, write for bulletin *Designing
d-c to d-c Converters” to Magnetics Inc., Butler, Pa.

IIIﬂEIIE_TIL'S inc.
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As We Go To Press (cont.)

ASESA Functions
To Be Relocated

Armed Services Electro-Stand-
ards Agency (ASESA), located at
Ft. Monmouth, N. J., will soon be
integrated within the Defense Elec-
tronics Supply Center, Dayton,
Ohio.

ASESA was established as a joint
activity of the Military Services in
1946. Its mission is the stand-
ardization of electronic component
parts in equipment required by one
or more of the services. It also pre-
pares and revises specifications and
standards for parts and materials
used in electronic communications
and associated electrical equip-
ment. It conducts qualification test-
ing programs to provide qualified
sources of supply.

All of the functions of the ASESA
will be physically relocated at Day-
ton.

Scientists Will
Study Soft X-Rays

Soft X-Rays, a part of the light
spectrum just below the ultra-violet
in wave length, will be studied next
Summer by scientists using Aero-
bee rockets launched by NASA from
Wallops Island, Va.

This kind of light, which is
emitted by the stars, will be ob-
served by means of photon counters
placed aboard the rockets. The
counters are now being built by
Lockheed’s physics organization.

SLOW-SCAN VIDICON

Lo omner

Westinghouse engineer shows new TV camera
tube called a slow-scan vidicon, Type 7290,
alongside camera in which it is used. Slow-
scan system produces one picture every eight
seconds. Pictures can be sent over phone
lines, stored on a consumer-type tape re-
corder, or broadcast by radio such as a mo-
bile two-way unit.

ELECTRONIC INDUSTRIES

Electronic|
'SHORTS

b A contract to produce stable platforms for the USAF Minuteman mis-
sile’s airborne guidance system has been awarded to Sperry Gyroscope
Co., Great Neck, N. Y. by North American Aviation Co. Heart of the
missile’s guidance system, the platform provides a reliahle reference point
against which the slightest change in the m issile’s course can he measured.
It is inertially stabilized by gyroscopes to maintain its position in space
relative to the earth, regardless of the missile’s movement.

» Development of a new technique for joining thin refractory metal sheet
without the resultant brittleness caused by recrystallization from the heat
of existing welding methods, has been announced by the Martin Co. The
method will permit wider use of refractory metals and alloys in missile
and space vehicles. Technique consists of thermo-chemically depositing a
filler of the base metal between the metal sheets to be joined. This provides
a firm bond in which the base metal grain structure is not recrystallized by
high welding temperature.

» Electronic Control Products, Dunellan, N. J., has completed installation
of a refueling control system at O’Hare International Airport, Chicago.
Known as the mark IV Supervisory/Control System, it will control the
field’s new $5 million remote refueling complex. It is being used to send
information at the rate of 360 hits/sec. over a single pair of telephone
lines from nine satellite pumping stations to a control house. Information
indicates fuel levels, pressure, and pump status. It also checks the overall
function of the entire satellite area and will shut down affected areas in
case of fire or other emergency.

» Atomic Energy Commission has awarded Martin Co. a contract to study
the application of space-age miniaturization to the development of small,
light-weight nuclear power plants for use in remote areas of the earth.
The study will focus on a 1000 kw plant in which each fuel element would
include thermionic converters. In thermionic conversion, high temperatures
cause electrons to “boil off” one metal plate and collect on another cooler
one, creating a continuous flow of electricity.

b A lightweight portable anti-tank missile for hoosting firepower of the
G.L. is being developed by Hughes Aircraft Co., Culver City, Calif. The
missile, known as TOW, is electronically controlled in flight by a trailing
wire which carries guidance signals. The missile is intended for use on
vehicles as well as by infantry troops. Technical supervision of the project
will be administered by the Army’s R&D Div. of the office of Chief of
Ordnance.

p U. S. Naval Ordnance Lab in White Oak, Md., has developed a method
of recalling to the surface selected test mines as late as two years after
they are planted on the ocean floor, a mile under the sea. By means of
explosive charges fired in a preselected time sequence from a plane or a
ship, any one of 15 moored mines and its mooring cable can be raised
without affecting the other 14. Key to the new method is a unit called an
underwater Coded Command Release System (UCCRS). UCCRS is com-
posed of a receiving hydrophone, several batteries, a time coder and an
explosive driver.

» The Perkin-Eimer Corp. has been awarded a contract by NASA's G. C.
Marshall Space Flight Center, to develop a series of long range theodolite
instruments. They will be used to align the inertial guidance systems of
SATURN space rockets prior to launch. The theodolites will be capable
of measuring and correcting azimuth deviation angles of * 1 minute or
more with 5 second accuracy—a measuring accuracy roughly equal to the
thickness of a 50-cent piece across the length of a foothall field.

» Emphasizing its new quality assurance program, NASA has awarded a
long range test program contract to Associated Testing Labs, Inc.,, Wayne,
N. J. Contract is for preflight evaluation of both semiconductor and com-
ponent parts for guidance and control equipment of the Saturn booster
series. Prime purpose of the test program is to insure that component parts
will be capable of sustained operation under the severe conditions required
of space flight.
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HOW YOU CAN REDUCE COSTS AND BUILD MORE DEPENDABLE EQUIPMENT WITH

vwEibremat

THE SECRET IS IN THE WEB

The construction of “‘Fibremat’ is
entirely different from ordinary in-
sulations. It's formed from a web of
non-woven polyester fibers and uses
no adhesives or any other bonding
agent.

This unique non-woven construc-
tion gives “‘Fibremat’’ many important
advantages. It has built-in stretch to
conform snugly to irregular shapes
and thus eliminate gapping and void-
ing in coil wrapping. It wraps faster
and easier and looks neater. The
random distribution of polyester
fibers gives equal strength in all
directions and assures elongation
flexibility without breakdown.

{ ORDINARY INSULATION

Ordinary woven materials when
stretched create points of stress
where filaments cross each other.
Elongation produces a scissor-like
action that weakens the structure,
tends to tear the film and rupture the
insulation coating. Unsupported
areas of varnish “*floating’' between
the weaves are particularly apt to
be weakened and give way.
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“Fibermat’’, because the pattern of
fibres is non-woven, will not result in
a scissoring action when stretched.
And because the fibers are distrib-
uted throughout the web the entire
insulating film is supported.

“FIBREMAT” RETAINS ITS
ELECTRIC STRENGTH

There's a vast difference between
the electric strength of materials *'in

the carton’ and *‘on the job."” The
important factor is the effective
electric strength of the material after
it’s been stretched and stressed
during application.

| RETAINED DIELECTRIC AT 12%, ELONGATION

ammiseio gisatust | l

PERCENT RETINTION

VARNISHED CAv BRI

HOURS AT #OOW TLMPLRATURL

At 12% elongation ‘*Fibremat’’
retains a substantially greater per-
centage of its original electric
strength than either woven cambric
or polyester-glass materials. This
basic ability to retain electric strength
means less insulation thickness is
needed with ‘‘Fibremat” to attain
the same electrical performance
achieved with heavier layers of old
style materials. Less insulation and
less labor is required to finish a com-
ponent. Insulation costs are reduced!

“FIBREMAT” RESISTS
SOLVENT ATTACK

Solvents generally used in impreg-
nating or dipping process can often
cause insulation failure. This is par-
ticularly true with woven fabrics
where relatively large areas are left
unsupported and the varnish film
tends to swell and flake away from
the base fabric. The uniform dis-
persion of fibers in “‘Fibremat,"" how-
ever, provides support for all areas
of the varnish film and prevents this
solvent-caused breakdown.

“FIBREMAT” IS MOISTURE
RESISTANT

There's no prebaking to drive out
moisture when you use “Fibremat’’.
The non-hygroscopic polyester base

10 Circle 3 on Inquiry Card

BRAND

ELECTRICAL INSULATIONS

fabricin "'Fibremat'’ resists moisture
and the non-woven web construction
prevents moisture absorption from
wicking. Continuous filament woven
fabrics act as wicks and offer a direct
path for moisture to follow. In moist
or humid environments ‘‘Fibremat’*
outperforms varnished cambric or
polyester-glass materials.

POWER FACTOR ¥3. WUMIOITY

VARNISHED CAVBRIC ]

(SHED POLYESTER GLASS l

l

PLACENT FOWER FACTOR AT BOC

“FIBREMAT” MEANS
DEPENDABILITY

Today, "*Fibremat’' is being success-
fully used on all types of automatic
taping machines and has proven it-
self outstanding on hand-taping
operations requiring extra tensile
strength. It can be impregnated with
varnishes, epoxies and other liquid
insulators; resists salt water, acids,
alkalies, alcohols, hydrocarbons, and
oils;is non-corrosive. Use '*Fibremat'’
for wrapping form wound coils, layer
and phase insulation, slot liners, and
high voltage cables. For complete in-
formation, write: 3M Co., Electrical
Products Division, St. Paul 6, Minn.,
Dept. ECO-72, or phone and ask for
‘““Fibremat’” at any branch office
listed below.

ATLANTA, 451-1661: BOSTON, HI 9.0300; BUFFALO, TX 4.5214;
CHICAGO. GL 8-2200; CINCINNATI, EL 1-2313; CLEVELAND,
CL 2-4300; DALLAS, DA 7-7311; DETROIT, 8757111 1 LOS ANGE-
LES. RA 3.6641; PHILADELPHIA, Pi 2.0200; NEW YORK, OX
5-5520; ST.LOUIS, WY 1-1320; ST. PAUL, PR 6-8511; SAN FRAN.
CISCO, PL 6-0800; SEATTLE, MU 2-5550.

Irvington Division

3m MINNESOTA MINING E
w2442 MANUFACTURING CO.

“'PIBREMATS 1S A REQISTERED TRADEMARK DF
34 COMPANY, ST. PAUL 1, MINN.
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Coming
Events

JULY

July 1-20: Telephone Eng. Conf.;

Michigan State Univ., E Lansing,
Mich.

July 8-14: Int’l Cong. on Glass, ACS;

Sheraton-Park Hotel, Washington,
D. C

July 8-15: Reliability Training Conf.,

ASQC; Princeton Inn., Princeton,
N. J.

July 9-13: 5th Annual Inst. Tech &
Industrial Communications, Colo.
State Univ., Ft. Collins, Colo.

July 17-18: Data Acquisition & P’roc-

essing in Medicine & Biology, IRE
(PGBME), AIEE, ISA; Whipple
Audit., Strong Memorial Hosp.,
Rochester, N. Y.

July 17-19: Lunar Mission Mtg., ARS;

Pick-Carter & Statler - Hilton Ho-
tels, Cleveland, O.

July 25-29: Int'l Sound Fair, SORD,

CMA, INHFM, ARMADA, MRIA;
Cobo Hall, Detroit, Mich.

AUGUST

Industrial Rsrch. Conf., Co-
lumbia Univ.; Arden House, Harri-
man, N. Y.

5-8: 5th Nat'l
Conf. & Exhib,
Houston, Tex.

Heat Transfer
ASME, AIChE;

Aug. 6-10: 7th Annual Tech. Symp.,

SPIE; Statler-Hilton Hotel, New
York, N. Y.

Aug. 8-10: 1962 Standards Lab. Conf,,
NBS; Boulder Labs., NBS, Boulder,
Colo.

Aug. 10-11: The Future of Manned

Vehicles in Air & Space, IAS;
Olympic Hotel, Seattle, Wash.
13-16: Pacific Energy Conver-
sion Conf., AIEE; Fairmont Hotel,
San Francisco, Calif.

Aug. 13-16: Nat'l West Coast Mtg.,

SAE: Biltmore Hotel, Los Angeles,
Calif.

Aug. 14-16: 1962 Int'l Conf. on Pre-

cision Electromagnetic Measure-
ments, IRE (P’Gl), NBS, AIEE;
Boulder Labs., NBS, Boulder, Colo.
14-16: Cryogenic Eng. Conf.,
Univ. of Calif., L.os Angeles, Calif.
Aug. 15-16: 1962 Low Pressure Plas-
tics Show & Clinie, Hastings Plas-
tics, Inc.; Santa Monica Civic
Audit.. Santa Monica, Calif.
15-17: 3rd Electronic Packaging
Symp.; Univ. of Colorado, Boulder,
Colo.

16-18: Joint Western Regional
Aircraft & Missiles Conf., ASQC;
Benjamin Franklin Hotel, Seattle,
Wash.

Aug. 20: Tech. Symp., Applications

July 1962

in the electronic industry

& Reliab. of Precision Potentiome-
ters, PPMA; Statler - Hilton, Los
Angeles Calif.

Highlights ‘62

WESCON Western Electronic
Show and Conf., Aug. 21-24,

IRE, WEMA; Memorial
Sports Arena and Statler-
Hilton Hotel, Los Angeles,
Calif.

NEC, Nat’'l. Electronics Conf.,
Oct. %-10, IRE, AIEE, EIA,
SMPTE; McCormick Place,
Chicago, Il

NEREM. Northeast Research
and Eng. Mtg, Nov. 5-7;
IRE; Boston, Mass.

Aug. 21-24: Western Electronics Show
& Conf. (WESCON), IRE, WEMA;
Memorial Sports Arena & Statler-
Hilton Hotel, Los Angeles, Calif.

Aug. 23-21: AEEC Summer Mtg.; Ho-
tel Benjamin Franklin, Seattle,
Wash.

Aug. 26-29: Nat’l Mtg., AICE; Den-
ver-Hilton Hotel, Denver, Colo.
Aug. 27-29: Summer APS Mtg. in

West; Seattle, Wash.

Highlights '63

IRE Int’l. Conv., Mar. 25-28;
Coliseum and Waldorf-As-
toria Hotel, New York, N. Y.

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

NEC, Nat’l. Electronics Conf.,
Oct. 28-30, IRE, AIEE; Me-
Cormick Place, Chicago, Il

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

Aug. 27-29: Conf. on Metallurgy of
Semiconductor Materials; Ben
Franklin Hotel, Phila., Pa.

Aug. 27-31: Joint Mathematical Sum-
mer Mtg., AMS, MAA & SIAM;
Univ. of British Columbia Vancou-
ver, Canada.

Aug. 28-30: 4th EIA Conf. on Main-
tainability of Electronic Equip.,
EIA, Dept. of Defense; Univ. of
Colo., Boulder, Colo.

Aug. 29-Sept. 5: 5th Int’l Cong. on
Electron Microscopy; Univ. of
Penna., Phila., Pa.

Aug. 30-Sept. 5: Annual Conv., APA;

Chase-Park Plaza Hotels, St. Louis,
Mo.

Aug. 31-Sept. 3: ARRL Nat'l Conv.;
Portland-Sheraton Hotel & Memo-
rial Coliseum, Portland, Ore.

Aug. 31-Sept. 9: Ist World's Fair of
Music & Sound, 20th Century Fair
of Music, Inc.; McCormick Place
Expos. Ctr., Chicago, Il

SEPTEMBER

Sept. 1-3: ARRL Delta Div. Conv.;
Jung Hotel or Fountainbleu Motel,
New Orleans, La.

Sept. 4-7: 1962 ACM Nat’'l Conf. &
Int'l Data Pressing Exh.; Hotel
Syracuse & War Memorial Audit.,
Syracuse, N. Y.

Sept. 1-8: Reaction Mechanisms Conf.
Brookhaven Nat’l Lab., Upton,
N. Y.

Sept. 9-14: Nat'l Tech. Conf., 1ES;
Statler-Hilton Hotel, Dallas, Tex.

Sept. 9-14: 142nd Mtg.,, ACS; Atlantic
City, N. J.

Sept. 9-11: Petroleum Industry Conf.,
AlEE, ISA; Carter llotel, Cleve-
land, Ohio.

Sept. 9-14: Semi-Annual Mtg., ASP;
Chase-Park Plaza Hotels, St. Louis,
Mo.

Sept. 12-13: Enamel Div. Fall Mtg.,
ACS; French Lick-Sheraton Hotel,
French-Lick, Ind.

Sept. 11-13: EIA Mtg.; Biltmore Ho-
tel, N. Y. C.

Sept. 13-14: Nat'l Topical Mtg. on
Plutonium as a Power Reactor Fuel;
Richland, Wash.

Sept. 13-14: 6th Nat’l Symp. on Eng.
Writing and Speech, IRE (PG-
EWS); Mayflower Hotel, Washing-
ton, D. C.

Sept. 13-14: Joint Eng. Management
Conf., ASME; Roosevelt Hotel,
New Orleans, La.

INTERNATIONAL

July 22-28: 8th Int'l Cancer Congress,
1UC: Moscow, USSR.

Aug. 5-11: 2nd Int'l Cong. of Radia-
tion Rsrch.. ARR; Harrogate, York-
shire, England.

Aug. 26-Sept. 1: 10th Int’l Cong of
Radiology, ISR; Montreal, Quebec,
Canada.

Aug. 27-Sept. 1:
Information Processing,
Munich, Germany.

Aug. 27-Sept. 1: 3rd Int’l Cong.. I AS;
Stockholm, Sweden.

Sept. 7-12: Int'l Conf. on Crystal
Lattice Defects (including section

(Continued on page 13)

2nd Int’l Cong. on
IFIPS;
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silicon epitaxial

@from MOTOROLA...

r* planar choppers

with parameters virtual/y msensitive to temperature from +25°C to +85°(C

The lowest available offset voitage and offset current, com
bined with extremely low inverse saturation and the highest
frequency response of all choppers available today, are yours
with the new Motorola 2N2330 (T0-5 package) and 2N2331
(TO-18 package) Star planar choppers. And, you can use these
units without resorting to elaborate temperature precautions
because they are virtually insensitive to temperature variations
from +25°C up to +85°C.

Designed especially for high-speed DC-AC chopping in low-
level saturated switching applications, these new devices are
ideal for use in telemetry, multi-channel communications, ana
log computers, and other low-level data handling applications.

Matched pairs of each type are available on special request
for ““quasi'* push-pull chopper circuit applications. Pairs can be
matched with respect to offset voltage, (V.«), to within 50 or
100 microvolts.

*STAR is a trademark of Motorola Inc

SERIES-SHUNT TRANSISTOR CHOPPER

o l( >
INPUT QUTPUT
SIGNAL SIGNAL
Ru

Re Rs

.||_o

SQUARE WAVE DRIVE SIGNAL

12 Circle 4 on Inquiry Card

2N2330(TO-5 2N2331 (TO-18)

Pp == 0.8 Watts Po = 0.5 Watts
Characteristics* Symbol  Min, Typ. Max. Unit
Oftfset Voltage Vi 0.3 0.75 [ mvdc
(ls = 200 uAdc, le = 0)

Inverse Saturation Voltage Yec(sar 1.0 3.0 mvdc
(ls = 200 wAdc, 1e = 50 xAdc

Small Signal Forward Current Transfer Ratio hes 1 1.5
(le = 1mAdc, Vee = 1 Vde, f = 100 me)

Offset Current Jott 0.1 nAde
(Vac = 2.0 Vdc, Ve = 0, Ta = 25°C ]

Offset Current lote 1 10 nAdc
(Vac = 2.0 vdc, Vce = 0, Ta = 85°C)

Emitter Diode Recovery Time te 35 usec
(1 = 1.5 mA nominal}

“All values at 25°C ambient unless otharwise indicated.

l Production quantities
ol are available now.
To obtain either type, or if you would like

i additional technical information, contact your
’ local Motorola District Office or Distributor

MOTOROLA

Semiconductor Products Inc.

M INC

5005 EAST McDOWELL ROAD « PHOENIX 8 ARIZONA
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Coming Events

(Continued from page 11)

on radiation damage), PSJ; Kyoto,
Japan.

Sept. (date not specified): Conf. on
Components for Microwave Cir-
cuits, IEE (British); Savoy Place,
London, England.

Sept. 3-7: Int’l Symp on Information
Theory, IRE (PGIT); Free Univ.
of Brussels, Brussels, Belgium.

Sept. 10-19: Ist Int’l TV Program &
Equip. Fair, Lyons Int’l Fair,
R.T.F.; Lyons, France.

Sept. 13-14: Symp. on Advanced Gas-
Cooled Reactors, BNEC; London,
England.

"CALL FOR PAPERS"

3rd Quantum Electronics Conference,
Feb. 11-15, 1963, Paris, France.
Resumes of papers to be submitted
by November 1, 1962, to: Madame
Cauchy, Secretaire 3eme Congrés
d’Electronique Quantique; 7, Rue de
Madrid—Paris VIIIe. Manuscripts
themselves should be given the first
day of the conference.

1963 PGMTT (IRE) Nat'l. Symp,,
May 20-22, 1963, Miramar Hotel,
Santa Monica, Calif. Papers should
represent original contributions in
the field of microwave theory and
techniques. Only papers not pub-
lished or presented prior to the
symposium will be considered. Any
approval necessary from cognizant
authority must be granted prior to
submission of the paper. The fol-
lowing materials should be sub-
mitted by Jan. 5, 1963: a 100-word
abstract, in duplicate, with title,
name and address; a 1000-word
summary, in duplicate, with title,
name and address. Forward to Dr.
Irving Kaufman, Chairman, Techni-
cal Program Committee; Space
Technology Laboratories, Inc.; 1
Space Park, Redondo Beach, Calif.

ENGINEERING EDUCATION

Short courses of interest to engineers.

Maintainability Conference

The Fourth EIA Conference on
Maintainability of Electronic Equip-
ment will take place Aug. 28-30 at
the University of Colorado, Boulder,
Colo. Theme of meeting is “Design
Guidance for Maintainability.” Work-
shop sections will be featured. A field
trip to the Boulder Laboratories, Na-
tional Bureau of Standards, will be
held Aug. 27, the day preceding the
conference. For additional informa-
tion, write: Engineering Office, Elec-
tronic Industries Association; Room
2260, 11 W. 42nd St.; New York 36,
New York.

Circle 5 on Inquiry Card ——

HOT
SPOT

Just how hot is very important, if the spot happens to be a rivet on the skin
of a supersonic aircraft's wing, or on the nose cone of a missile plunging
through the atmosphere. The device shown above is designed to take its own
temperature, functioning both as a rivet and as an accurate temperature
transducer. Its physical configuration is that of a standard precision-head,
100° countersunk aircraft rivet; but it also incorporates a chromel-alumel
surface thermocouple, accurate within 2°F up to 500°F, and within % of 1%
of output beyond 500°.

The Rivetemp thermocouple is re-usable; fastens in place quickly by means
of a standard push-on “speed nut.” Low in cost, it is one of many fast-
response, high-accuracy, low-mass thermocouple designs made by ATL for
aerospace and arocessing applications. Would you like details? Please write
the address below.

ADVANCED TECHNOLOGY LABORATORIES
puD A DIVISION OF
{

(: \) American-Standard

369 WHISMAN ROAD, MOUNTAIN VIEW, CALIFORNIA

AstnicanSrandard Standard
ore trodemarks of Americon R
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New from Sprague!

e /

Module and
components
. 2x actual size

N \
‘1

Y

SUBMINIATURE CERAMIC CAPACITORS
ESPECIALLY DEVELOPED FOR

"CORDWOOD” PACKAGING

Sprague’s ALL-NEW Type 252C Tubular Ceramic Capacitors give
you a combination of features found in no other single capacitor!

\IINY! Only %" long, and \\Exlremely stable - very little \\\Avuilable now in standard ratings
less than %" in diameter capacitance change with temperature from 5 oF to 360 pF, 100 vdc

\
Size is compatible with diodes and \\\High insulation resistance, \\()peruting temperature range,
resistors for “cordwood” packaging high dielectric strength -55 Cto +85C
\\Cun be furnished on lead tape Stand up under extreme \Slundurd capacitance tolerances;
for automatic insertion humid atmospheric conditions N £20%, £10%, £5%

For complete technical data on Type 252C Ceramic Capacitors, write
for Engineering Bulletin 6151 to Technical Literature Section, Sprague
Electric Company, 233 Marshall Street, North Adams, Massachusetts.

SPRAGUE COMPONENTS

®
CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE s p n n G u E
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

F RELIABILIT
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIA Y
MICROCIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS
as.a12 ‘Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co,
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"VOICEPRINTS"

L. G. Kersta, Bell Telephone Labs scientist
who is investigating voiceprint identification,
speaks into microphone to make a print of his
own voice. Voiceprints are “pictures” of one
word of a person’s speech. Pictures reveal the
patterns of voice energy in the various levels
of pitch.

Semiconductor, Tube
Sales Strong in '61

Despite a slight decline in total
sales due to increased competition
at home and abroad, electronic tube
and semiconductor sales in the
U. S. continued strong through
1961,

Total factory sales were $1.225
billion, compared with $1.271 bil-
lion in 1961. Weak spots were in
the receiving tube industry, where
total sales dropped from $332 mil-
lion to $311 million, and in the
diode and rectifier field, where sales
fell from $224 million to $200
million,

Radar May Solve
Zero Visibility Problem

Inexpensive lightweight radar
equipment now being tested may
erase the zero visibility problem
which sometimes confronts control
tower operators trying to see air-
port runways.

Developed by the Air Force Sys-
tem Command’s Electronic Systems
Div., the radar transmitter, re-
ceiver and antenna weigh only about
160 lbs. combined. The 3-ft. tall
control tower console weighs some-
what less. Five of the new sets are
now being tested at Air Force bases
in the U. S.

EPRA Discontinued

The Electronics Production Re-
sources Agency of the Department
of Defense has been discontinued.
Its essential functions are being
integrated into the Defense Elec-
tronics Supply Center, Defense Sup-
ply Agency, Dayton, Ohio.

ELECTRONIC INDUSTRIES -
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As We Go To Press ...

et ¥

New Circuitry Concept
In Semiconductor Chopper

A new circuitry concept has been
developed by National Semiconduc-
tor Corp. in its new INCH-inte-
grated chopper. The new semicon-
ductor component performs the
functions of low voltage, low cur-
rent relays and mechanical chop-
pers.

Its more obvious applications are
telemetering and chopping uses for
the space programs, as well as in-
dustrial automatic control.

The INCH looks like a four-lead
transistor, but is actually a func-
tional block. It achieves great re-
duction in volume while exceeding
in performance its cumbersome me-
chanical or semiconductor counter-
parts, the company states.

Solar Power Systems

The Bendix Corp. has begun a
program to develop non-propulsive
power supplies, some using solar
energy, for satellite communica-
tions and control systems. Six Ben-
dix divisions will cooperate in the
project, which is also expected to
produce power units for automo-
tive, industrial and defense uses.

West Increases Output

The West is continuing to in-
crease its share of the nation’s to-
tal electronics output. This year it
will account for nearly $3.3 billion
in sales. Western firms will pro-
duce 259 of the estimated U. S.
total of $13.2 billion in electronic
sales during 1962.

LASER RADAR

Lightweight radar
zeroed in on tank
above is being de-
veloped by Orlando
Div.. the Martin Co.
Called laser - ranger,
it is similar to con-
ventional radar, but

uses high intensity
light, not micro-
waves, to pinpoint

targets. Weighs 35
Ibs.

ATLAS SITE TV CAMERA

e X

Camera, TRW-Dage RGCS-10, is part of sys
tem ordered by USAF, one of the largest
orders ever placed for closed-circuit TV sys
tems. Camera is at Wallops Island, Va.,
NASA missile site. AF has ordered more
than 200 RGS-10 closed-circuit systems from
General Dynamics/Astronautics to equip 10
Atlas sites. The system is already used at
many AF and other military installations.

Electronic Radiation
Monitor Demonstrated

The nation’s first electronic mon-
itor for guarding entire communi-
ties from dangerous levels of nu-
clear fallout has been demonstrated
at St. Joseph’s College, Phila., Pa.

Designed for the protection of
school areas, hospital buildings,
small industrial complexes and
municipal shelters, the basic device
can be expanded to cover any
American city. Even family fallout
shelters could be integrated with
the system.

Developed by the Decker Corp.,
of Bala Cynwyd, Pa., in coopera-
tion with scientists at St. Joseph’s,
the monitor automatically sounds
an alarm the instant radioactivity
reaches a pre-set level. Its various
sensors will immediately show the
fallout pattern.
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TYPE 10

1%"x13%" " x %"

This frequency standard (360
or 400 cycles) is accurate to
+ 50 parts per million at 10° to

35°C. Aging has been greatly
minimized.

External power of 1.4 volts at 6
microamperes powers the unit.

TYPE 2007-6
TYPE 25
TYPE 2001-2

INQUIRIES INVITED

For over 20 years we have made fre-
quency standards and precision tork
units for applications where consistent
accuracy and rugged dependability are
vital. Shown are just a few typical
examples

"“V.Hmnn.. W T, (O

: & § W "”M"

AND PRECISION FORK UNITS
1 TO 40,000 CYCLES

TYPE 2007-6 FREQUENCY STANDARD

Transistorized, Silicon type
Size, 12" dia., x 3%2" H., Wt,, 7 oz.
Frequencies: 360 to 1000 cy.
Accuracies:
2007-6 == 0.2% (—50° to +85°C)
R2007-6 -.*,- .002% (+15° to +-35°C)
W2007-6 == .005% (—65° to +85°C)
Input: 10 to 30V DC at 6 ma.
Output: Multitap, 75 to 100,000 ohms

TYPE 2001-2 FREQUENCY STANDARD

Size, 3%’ x 4% x 6" H., Wt., 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.,
Accessory Modular units are available to
divide, multiply, amplify and power this
unit.

TYPE K-5A FREQUENCY STANDARD

Size, 32" x 3" x 1%"

Weight, 172 |Ibs.

Frequency: 400 cycles

Accuracy: .03%, —55° to 4-71°C

Input: 28V DC *=10%

Qutput: 400 cy. approx. sq. wave

at 115V into 4000 ohm load (approx. 4W)

TYPE 25 PRECISION FORK

Size, %" dia. x 2%

Weight: 2 ounces

Frequencies: 200 to 1000 cy.

Accuracies:

R-25T and R-25V =+ .002% (15° to 35°C)
25T and 25V = .02% (—65° to 85°C)
For use with tubes or transistors.

Some user$ integrate our products with
instruments of their own manufacture. In
other coses we develop complete assem-
blies to meel special need:

You are invited to submit any problems
within the area of our activity lor study
by our engineering staff

AMERICAN TIME PRODUCTS

DIV. OF BULOVA WATCH COMPANY, INC.

61-20 Woodside Ave., Woodside 77, L. I., N. Y.
WESTERN OFFICE, 234 N. LAKE AVE., PASADENA, CALIF.

J
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GEC
vidicon
Camera
tubes

GEC

scan
Conversion
systems

optical
systems
an
components

FOR VISIBLE, GEC offers the Transistorized with

highest sensitivity printed circuit
ULTRAVIOLET image pick-up rcnoon(:::)anrems -
il tl{bes having the Scan Conversion
INFRARED widest coverage Units incorporate the

of the spectrum. most advanced
RADIATION , technological

Available are a p

: ) evelopments

ASTRON XX OPTICS variety of Ubicons, amailahle for
Division can supply Ehicons, Vidicons, controlled

conversion from
one scanning mode
to any other.

custom designed
optical systems and
components to meet
the most rigid
specifications.

and Special Purpose
imaging tubes.

A wide choice of
other tube
parameters
including slow scan
characteristics,
magnetic focus and
deflection,
electrostatic focus
and deflection,
electrostatic focus
and magnetic

Conversion of PPI to
TV, TV standards
conversion, storage
and integration of
video information
time-coordinate
transformation,
digital to analog,
TV conversion, and
conversion of slow
scan narrow band
systems to standard

Components are
available in any
material including
all known optical
glasses, synthetics,
germanium, silicon,
and beryllium.

Systems and

components deflection and TV or vice versa
assembly is return beam are available.
performed in strict multiplication is 3o T
clean-room nformation on

available from GEC. GEC Monoscope

environment. Video Signal

Generators,
for new brochure mo:ntormgd .
write systems and slow
Astron ){Optics scan TV cameras
Division. for use with GEC
<><>O Scan Converters

is available on
request.

For integrated systems employing either optics, sensors or processing
electronics, or any combination to meet your requirements, write or call

M GENERAL ELECTRODYNAMICS CORPORATION
j:{' 4430 FOREST LANE o GARLAND, TEXAS o BROADWAY 6-1161
ELECTRONIC INDUSTRIES - July 1962 Circle 8 on Inquiry Card 17
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SWITCH SHOWN ACTUAL SIZE

The Oak Approaéh |

upn;upu P

P

Cure...

for space headaches

new uLttraco { [ mch

U0 WU AL

It’s become almost axiomatic in electron-
ics that “thinking big” requires thinking
small. And, of course, when circuit pro-
portions shrink, the demand for smaller
switches mounts correspondingly. Imag-
ine how many tight places are presently
crying for the advantages of this new
half-inch diameter, multisection rotary
switch: the very first of its kind, function-
ally equivalent to a regular-size rotary —
physically smaller than your index finger!

Obviously rotary switches have “gone
small” before; but this is far-and-away
the first multisection, 12-position design
able to match the versatility of its more
sizable counterparts. Up to § sections per
switch; 3 poles per section! And small

size doesn’t imply delicateness. Half-inch
Oak rotary switches shrug-off environ.
mental extremes . . . withstand 50-hour
salt spray ; featurereliable double-wiping,
self-cleaning contacts.

Even if your present requirements are
apart from this sort of diminutive design,
Oak application engineers still offer you
a vital service. Their experience ranges
through all sorts of switching problems
involving function, environment, space
and costs. And Oak capabilities also en-
compass production of precision subas-
semblies, made to your exact specifications.

For further information, contact your
Oak representative. Or, feel free to phone
us direct any time that we can be of help.



Where creatinity pays practical dividends

OAK rotary Power-Rated Switch — New
compact design, with trim profile. Lowest-cost of all
rotary power switches! Actually brings savings of one-
third to one-half, compared to other alternatives. And
the new Oak rotary Power-Rated Switch is just one
current offsprinig of New Product Engineering — the
department at Oak now given the full-time assignment
of creating and improving product design. Rotary
power switches can be had with one, two or three
sections; provide up to 12 positions. UL listed for 125
vac, 6 amps; inductive rated at .75 PF; tested to 60,000
makes-and-breaks — or ten times UL requirements!

OAK space-saver slideswitch — 30% slimmer
than prior designs, with seven fewer parts. Width
savings so significant as to suggest literally hundreds

Economical too — vou'll find this trim, new slideswitch

priced lower than bulkier, ordinary models. Series-200 1i

Oak slideswitches are obtainable in 11 different switch-
ing configurations. Rated 3 amps; available with or
without UL listing. Double-wiping, self-cleaning con-
tacts. Operation thoroughly tested, proven more relia-
ble and longer-lasting than even its popular forebears.

L]
of uses in equipment where space is at a premium! g { . i
L

[

OAK also helps you save time! A new program
now means distributors nation-wide will carry more
than 130 types and sizes of Oak rotarv switches, right

~

on their shelves! You'll find superior replacements for
many common makes; plus special configurations not
available from stock anywhere else. Also component

parts for assembling your own stvle of switch, from |
one to four sections, two to 23 positions. Quality is

: . X
fully equivalent to our custom switch runs. Call collect D\S%f\\B\“OR BA Bl

for the name of vour nearest Qak stock-switch distrib- Y
utor: Areacode815; 459-5000—request Oak operator 10.

Plants in Crystal Lake. lllinois * Elkhorn, Wisconsin

Subsidiaries: OAK ELECTRONICS CORPORATION
Culver City, Calif.

SWITCH

OAK MANUFACTURING CO.

CRYSTAL LAKE, ILLINOIS * Telephone: Area Code 815; 459-5000; TWX: CRYS LK 2350.U;

DELTA-f, INC. McCOY ELECTRONICS CO.
Geneva, || Mt. Holly Springs, Pa.

ROTARY AND PUSHBUTTON SWITCHES * TELEVISION TUNERS + VIBRATORS s APPLIANCE

AND VENDING CONTROLS ¢ ROTARY SOLENOIDS +« CHOPPERS + CONTROL ASSEMBLIES
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Sperry offers 60-day deliVery on
a low-cost K band reflex klystron

The SRK-291, a new low-cost K band
reflex klystron oscillator offering dra-
matic cost savings in microwave systems,
is now available from Sperry Electronic
Tube Division within 60 days from re-
ceipt of your order! Sperry’s new tube
operates at frequencies ranging from
21 to 24.5 Ge. Within these frequency
limits, it offers a 175 Gc¢ mechanical
tuning range and a low temperature
coefficient. The SRK-291 is priced at
only $1495.

PARAMETRIC PUMPING
APPLICATIONS

The SRK-291 is specially suited to the
requirements of parametric amplifier
pumping, since its power output — 80
mW minimum — is more than adequate
for parametric amplifier pumping de-
mands. Its low price, wide bandwidth,
and inherent stability remove the tech-
nical and economic limitations that for-

merly hindered the use of parametric
amplifiers in many systems.

OTIIER APPLICATIONS

Sperry’s versatile new tube also shows
great desirability for application in short
range communications systems, beacons,
and microwave links. Extreme mechani-
cal ruggedness, light weight (only 315
oz.),and small size, make the tube ideal
for airborne as well as ground-hased
installations.

b

140 //“’_\

120 '/

Power output (mW)

) 2 23 4.0 24.5

Frequency (Gc)

SRK-291, typical P out vs. Freq.

20 Circle 10 on Inquiry Card
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NEW, FREE BROCHURE

A new, free brochure describes the capa-
bilities of the SRK-291 in greater detail.
For your copy, write to Sperry Electronic
Tube Division, Sec. 136, Gainesville,
Florida.

Since the SRK-291 is available within
60 days, it represents an immediate solu-
tion to your present problems, whether
you are designing a new system or con-
centrating on improved performance for
an operational one. Cain & Co., which
represents Sperry nationally, has a sales
engineer near you. He’ll be happy to
help you work out specification details.

Call him today.

GAINESVILLE, FLA. GREAT NECK, N. Y.
SPERRY RAND CORPORATION

3
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Fast Deliveries?

.« . Hook Up with

Necd resistors on the double for small runs, military prototypes,
production emergencies, or hurry-up design and engineering proj-
ccts? Get them from Stackpole Distributors—in 24 hours or less!

Today's handsomest resistors, Stackpole Coldite 70+ are
just as good as they look. Performance meets and beats latest
MIL-R-11 requirements — pays extra load-lifc and moisture-
resistance bonuses. And exclusive solder-coated leads stay tarnish
free for fastest soldering. Order Coldite 70+ Fixed Composition
Resistors in 2-watt (RC-42), 1-watt (RC-32), and %2 -watt (RC-20)
sizes — in all standard values and tolerances — right from Dis-
tributors’ stocks.

(ololife 7O

FIXED COMPOSITION

RESISTORS

ELECTRONIC INDUSTRIES -

ALABAMA

OPELIKA—Southern Electronics Carp,
CALIFORNIA

GLENDALE—R. V. Weatherford, Co.

LONG BEACH—Deans Electronics

LOS ANGELES—Rising's, Inc

OAKLAND—Brill Electronics

PASADENA—Wesco Electronics
COLORADO

DENVER—Denver Electronics Supply Co.
CONNECTICUT

WATERBURY —Bond Rodio Supply Co., Inc
DISTRICT OF COLUMBIA

WASHINGTON—Electronic Wholesolers, Inc
FLORIDA

MELBOURNE—Electronic Wholesalers, Inc.

MIAMI—Electronic Wholesalers, Inc

TAMPA—Thurow Electronics, Inc

WEST PALM BEACH-—Goddard Dist. Inc
GEORGIA

ATLANTA—Specialty Dist. Co., Inc
INDIANA

INDIANAPOLIS—Rodio Dist. Co
KANSAS

WICHITA—Interstate Elect. Supply Corp
KENTUCKY

LOVISVILLE—P. I. Burks Co., Inc.
MARYLAND

BALTIMORE—Electronic Wholesalers, Inc.

Konn.Ellert Electronics, Inc.

July 1962

Avallable in 24 hours or less
... from these Leading Distributors!

MASSACHUSETTS
BOSTON—Soger Electrical Supply
WATERTOWN—Northeast Elect. Dist., Inc.
N. WILBRAHAM—{ndustrial Comp. Corp.
NEWTON—Cromer Electronics
MICHIGAN
BATTLE CREEK—Electronic Supply Corp.
MISSOURI
ST. LOVIS—Interstote Ind. Electronics, Inc.
NEW JERSEY

MOUNTAINSIDE—Federated Purchoser, Inc.

WHIPPANY—State Electronics Parts Corp.
NEW YORK
BROOKLYN—Electronic Equipment Co., Inc

Quad Electronics, Inc.
BUFFALO-—Summit Dist., Inc
HEMPSTEAD—Hempsteod Electronics
LYNBROOK —Poerless Radia Dist. Co
MINEOLA—Adelphi Electronics, Inc.

Arrow Electronics, Inc.
NEW YORK—Electronics Center, Inc.

Harvey Radio Corp.

Milo Electronics Corp.

Sun Rodio & Elect. Co., Inc.
ROCHESTER—American Electronics, Inc.
SYRACUSE—Harvey Elect.—Syrocuse, Inc.

Morris Electronics of Syrocuse
WHITE PLAINS—Waestchester Electronic
Supply Co., Inc.
WOODSIDE—Boro Electronics, Inc.
NORTH CAROLINA

WINSTON-SALEM—Elect. Wholesolers, Inc.

OHIO
CLEVELAND—Pioneer Electronic Supply Co.
CINCINNATI—Herrlinger Dist. Co.
COLUMBUS—Hughes-Peters, Inc.
OREGON
PORTLAND—Lov Johason Co., Inc.
PENNSYLVANIA
PHILADELPHIA—AImo Radio Co.
Philadelphio Elect., Inc.
SCRANTON-—Fred P. Pursell
SOUTH CAROLINA
FLORENCE—Southern Electronics, Inc.
TEXAS
DALLAS—Wholesale Electronic Supply
VIRGINIA
ROANOKE—Peoples Radio & TV Supply Co.
WASHINGTON
SEATTLE—C & G Electronics Co.
TACOMA—C & G Electronics Co.

56 Distributors—PLUS ...
and G-C/STACKPOLE, TOO!

Attraclively packaged by G-C Elec-
tronics for service replacement uses,
Coldite 70" Resistors ore also avail
able through over 800 G-C distributors.

Circle 11 on Inquiry Card 21
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DISTRIBUTION OF DIFFERENTIAL OFFSET VOLTAGE DURING LIFE TESTS

ZERO HOURS

Relative
Frequency in Percent
Relative
Frequency in Percent

10 20 30 40 50 60
AVon in xVolts

New Philco drift-free design and the Philco SPAT v manufac-
turing process result in silicon choppers that match and stay
matched. Inherently durable matching, verified by highly
accelerated aging tests, is documented in the data shown above.

Philco chopper transistors also offer industry’s most useful
combination of chopper parameters, i.e. lower “‘on” resistance, for
highest data handling accuracy, and higher voltage to make
switching speed more usable.

For multiplex and analog switching, commutating, and other
low level applications, be sure to specify Phileo SPAT choppers.
For complete data, write Dept. EI762.

1000 HOURS

10 20 30 40 50 60 70
AVon in xVolts

PHILCO SILICON
MATCHED CHOPPER PAIRS}

2N2187 2N2275 2N2277 2N2279 2N2281
Ves <30V =25V =15V =15V =10V
Iceo (max.) 1na 3na 3na 1na 3na
AVoyt (max.)* 005mv 0.1 mv 0.1 my 0.05mv 0.1 mv
t Philco SPAT choppers also are available in single units.

* Offset voltage for the matched pair, AVo, is held within
maximum limits, within a specified temperature range.

All Philco silicon
choppers are available today
®

from your Philco Industrial

. - - 6\'
Semiconductor Distributor A SUBSIDIARY OF M/‘!@m%mm%

LANSDALE DIVISION, LANSDALE, PA.
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GOVERNMENT ELECTRONIC Electronic digital voltmeter Recorder 251,140
CONTRACT AWARDS ; system = I9?,?i: %ecorjer/Reproducer 782.3;3

This i . i xciter system, vibration 8t, ecording systems 104,
eq:-p,;'e,f,cs:é,i?,:gdffo,:s :g:,:’g!l,’f gfwgl,if;éonéi Frequency controller 50,280 Relay armature 108,453
government agencies in April, 1962. Generators, time code 83,526 Relay systems, UHF voice 461,000
Accelerometers 1,986,551 ﬁz;c:::;pes 4';‘81%';‘212 szls?:;:,s ;gg’gég
Actuators 29,925 Indicators | 476l585 Selector unit frcnsr.niHer 342’569
Amplifiers 1.211,676 Intercommunication equipment " 90,233 Semiconductors 274,700
Analog-to-Digital conversion Interrogation sets .. 460:000 Sequencer 43:750
system 175,800 Loudspeakers 166,182 Signal generators 161,689
Analyzers 508,094 Magnetic tape 37,500 Simulators 828:252
Antennas 691,989 Memory cores 59,534 Sonar 2,090,562
Cable assemblies 495700  Moters 760,839  Sonobuoys 985,711
Cable, coaxial 72,652 Microwave, digital, geodetic ' Spectro yhofomefer 59,236
Cable, RF 40,044 subsysfer;\ . l 750,000 Sfandcrﬂs 610,859
Cable, special purpose 64053 Monitoring system, radiation 46,615 Switchboard 3,466,926
Cable, telephone 8,138,870 Ngigation equipment ........ 2563457  Switches 452,243
g:?ic:;itzo:embly gT'ggg Oscillators S ! 113,000 Switching system 7|3:090
Chaff, countermeasures 3,259,300 8:2:::2?:::: L;z'ggg Sync:romzers g;"g?’g
Communications equipment 1,770,864 PCM Conversion system 55.519 Synchros s ius 20,535

Computers 29,992 Photoelectric cell . 140,804 Tapey mearding] gee. i
Connect 3 : ' Target detecting device 430,090

ors 691,274 Power supplies .. ... .. 337,343 .

Controls 1,107,386 Printed circuit board 89.360 Telephone equipment 1,245,334
rinted circuit boards } . 306

Converters 2,790,369 Printers 44,105 Test equipment £40¢
Coordinate data set 390,000  Rodar , 2994695  Jest set s
Counters 94,090 Radiaemeter 165.905 Transceivers 2,390,046
Coupling units 453599  Radio set 30,665  Transducer 5828
Detecting set 1,192,723 Ratiometer 31,610 Transmitters 1,796,004

Discriminators 468,571 Receivers 1,272,808 (Continued on poge 52)

Shipments of Electrical Measuring Instruments, Comparative Periods, 1960-61
(Quantities expressed in units and corresponding values in thousands of dollars)

Full Year Fourth Quarter
1960 1961 1960 1961

EPRA/BDSA Reporting — -
Categories Quantity Value Quantity Value Quantity Value Quantity Value

AC Panel, not ruggedized or
sealed A 481,223 4,420 424,002 3,833 103,142 1,071 122,065 1,011
Military 51,538 703 60,182 654 14,059 198 18,848 187
Nonmilitary 429,685 3,717 363,820 3,179 89,084 873 103,217 824

DC Panel, not ruggedized or
sealed . . : 2,460,564 23,150 2,402,894 20,850 595,863 5,238 663,869 5,562
Military 225,557 4,516 174,612 3,27 55,038 972 43,754 824
Non Military 2,235,007 18,634 2,228,282 17,579 540,825 4,266 620,115 4,734
AC Panel, ruggedized or sealed 101,980 13,156 111,457 14,425 27,911 3,583 27,842 3,775
DC Panel, ruggedized or sealed 322,354 12,822 265,837 9,381 67,800 3,343 72,656 2,583
Military 197,213 9,150 141,224 5,506 41,048 2,491 41,589 1,540
Nonmilitary 125,141 3,672 124,593 3,875 26,752 852 31,067 1,043

AC and DC Panel, with control

or signal initiating means,
including instrument relays 121,713 6,973 88,193 5,501 31,209 1,460 22,238 1,135
AC and DC Switchboard 107,688 8,878 101,409 8,042 26,356 2,031 27,995 2,238
AC and DC Portable 72,792 6,210 42,541 6,001 9,283 1,329 10,481 1,481
Recording . . 99,168 43,636 114,853 73,982 23,809 11,490 32,132 21,631
Sub-Total . .. .. ... . . . = aaa 119,245 ey 142,015 —_— 29,545 ... 39,416

! Does not include *“miscellaneous” shipments which include items reported, but which cannot be published because of regulations
concerning disclosure of individual company data.

Source: Business and Defense Services Administration, U. S. Dept. of Commerce.
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THERMOFIT

THERMOFIT TFE is a new TEFLON* in-
sulation tubing available in nine sizes
at considerable savings over other
teflon tubing. It is thin-wall
(.004"), flexible and water-
clear with all normal char-
acteristics of polytetra-
fluoroethylene. TFE

shrinks at 621°F in 3

to 5 seconds but will

SHRINKS TO Y ORIGINAL DIAMETER

NEW

TFE

not shrink under op- o HANGE N LENGT

erating temperatures \NP‘\'\'

up to 500°F (260°C). R

Shrinkage in diameter (none ('\-t*w\

in length) is to one-quarter of

the original dimension, therefore

extreme variations in contour may be

encapsulated tightly.
SIZE MIN. EXP. 1.D. MAX. REC. 1.D. NOM, WALL EXPANDED *PRICE/C FT.
%4" .078" .025" .004" 21.45
%" 125" 037" 004" 200
%" 250" 083" 004" 3190
Y 375" 096" 004" - 4070
v, " 500" 144" 004" . 73.50
%" 625" A77" 004" 870
%" 750" 2197 004" 12075
1 1.000" 274" .004” 155.00
| B7%4 1.250” 342" .004" 222.00

*REG. DUPONT

24

*25M FT. QUANTITY

ELECTRONIC INDUSTRIES -+ July 1962
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If simplifying TV design while maintaining picture
contrast seems a formidable challenge—if high per-
formance and high cost seem to go hand-in-hand —take
heart! Sylvania offers four practical solutions, four com-
petitively priced tube types offering sustained high
pertormance. Tube parameters such as Gm to Ib, gain,
noise levels are appreciably improved.

Sylvania-6JT8 combines a video pentode and medium-
mu triode in the Sylvania-originated 9-T9 bulb, offering
space and cost economies. The pentode section mates

Strap Frame Grid with Bikini Cathode, a pre-cast emis-
sive film bonded to the two major sides of the cathode
sleeve. This design provides high sensitivity, high peak
plate current, lower tube capacitances and lower knee
voltages. Compared with other video pentodes currently
available, the Sylvania 6JT8 provides a 20% increase in
video output at a 40% decrease in input signal. Use it to
improve video performance or to eliminate one IF stage.

Sylvania-6HG8, triode-pentode for oscillator-mixer
applications, features rugged Strap Frame Grid in the

New from Sylvania—four practical

g it




Sylvania-6DZ4, in 1500-hour life tests with 130V line
supply, shows a 1% failure rate compared with a 13%
failure rate of previous UHF oscillator types.

Sylvania-2/3/4/6GWS5 is designed for use in grounded
grid circuitry as a VHF RF amplifier with a low B+ of
135V. A 7-pin miniature triode, it offers a Gm of 15,000
gmhos and Gm: Ib of 1300. Design features of Sylvania-
6GW5 include: Strap Frame Grid; partial shield between
grid and plate for reduced capacitance; dual grid leads
for higher input impedance and reduced grid inductance.

circuit designers

— - — — — = —— = e e o e —— e — — —

Sylvania-6JT8 — Plate Family

100 }—
€4 +RATED VALUE
80 + EC2:12% VOUTS
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i VIDEO DRIVE
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=t : PLATE VOLTAGE :
= | 195 V. VIDEO |
| ouTPUT

{4 i

If you'd like to learn more about the design and sales
advantages of new Sylvania tubes for TV circuits, contact
your Sylvania Sales Engineer, For technical data on spe-
cific types, write Electronic Tubes Division, Sylvania Elec-
tric Products Inc., 1100 Main St., Buffalo 9, New York.

= SYLVANLA

SUBSAIIARY OF

GENERAL TELEPHONE &HEC'TRO/WL"S

Circle 12 on lInquiry Card
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TUNG-S0L
SERVIGE-DESIGNED
SERIES REGULATOR TUBES

[J FROM 14 WATTS TO 100 WATTS

(J FROM 100 MILLIAMPS TO 1 AMP

Designed and developed expressly for use as passing tubes
in series regulated power supplies (not adaptations of other
tube types). Each of these mechanically rugged devices ex-
hibits minimum tube drop when run “wide open”, thereby as-
suring peak-efficiency operation. High current capability per
tube plus a variety of power levels makes paralleling of tubes
unnecessary. In addition, these series regulators possess the
important advantage of requiring little grid-voltage swing to
control current. All feature zirconium coated graphite anodes
which, while lighter than similar metal anodes, remain warp-
free and provide one of the best known methods of gas getter-
ing. Use of hard glass envelopes permit the tubes to be
outgassed at high temperatures during the exhaust process.
This allows the tubes to be operated at very high temperatures
without internally generating harmful gas. Gold-plated molyb-
denum wires are used in the rugged grid structures. Flexible
metal vibration snubbers support the tube mount on its rugged
button stem to insure maximum shock and vibration resistance.
Stringent environmental and life tests guarantee reliable, long,
trouble-free tube life.

Pictured are a family of medium Mu (u=9), 6.3 volt heater,
high environmental regulators. Also available are low Mu tubes,
various heater voltage versions, and lower cost commercial
counterparts.

TYPICAL VALUES FOR REGULATOR SERVICE PER TUBE

Range of Tube | Minimum Tui:e'—Grid Voltage

Total Plate Current| Voltage Drop Drop Swing

Type (Milliamperes) (Volts) (Volts) (Volts)
8193 75 110 80 15
50 180 60 25
7802w8 200 65 60 8
100 220 40 35
6528 400 65 70 10
200 225 45 35
7242 600 80 70 13
250 335 40 45

POWER DISSIPATION CHART OF TUBE TYPES

Total Plate Dissipation 14W 26 to 30W 60W 100w

Low Mu 6877 6AS7G 6336A 724}
6080wWB

Medium Mu 8193 7802wWB 6528 7242

Write for new series regulator portfolio. Complete technical

information about all Tung-Sol series regulator tubes—the 30838
most supplied by any manufacturer-is contained in this

handy reference kit. 1t's yours upon request. Just write:

Tung-Sol Electric Inc., Newark 4, N. J. TWX:NK193. Sales

Offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; @
Dallas, Texas; Denver Colo.; Detrolt Mlch {rvington, N. J.;

Melrose Park, [ll.; Newark N J.; Seattle Wash CANADA:
Abbey Electronics, Toronto, Ont. — —d

% TUNG-SOL
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e Somewhere, someplace in this huge
$11 billion electronic industry, there's
probably some anonymous soul who
does. They're good publications all
Each has its own special niche

e But with one publication—ELECTRONIC
InDUSTRIES—yoOu get monolithic cover
age of 6100 electronic plants. These
account for over 969% of total annual

g

i

purchase of electronic products.

e ELecTrONIC INDUsSTRIES delivers the
largest group of engineering decision-
makers in ithe industry. These men
read ELecTroniC INDusTRIES each and
every month in depth because it's ed-
ited to provide them with the useful
theory and applied engineering that
solves their everyday problems.

-

a

READS

THEM
AI.iL ?

(and still
has time
to specify
and buy)

e Regular advertising in ELecTrONIC
INnOUSTRIES gives you a direct line to
this most-infiuential group. Our ex-
clusive Marketing Assistance Program
helps you locate your best prospects.

e Put the editorial vigor, the solid cov-
erage power of ELECTRONIC INDUSTRIES
to work for you. Call your local rep for
full detaiis.

ELECTRONIC
~ INDUSTRIES

The Source of Useful Theory and Applied Engincering

A Chilton Publication

Chestnut and 36th Streets « Philadelphiu 39, Pa.



close-up of maximum reliability

cores to provide non-destructive readout. This unique method
of mounting and wiring provides the necessarv rigidity for
severe environmental applications.

Lockheed Electronics' in-house capability produces ferrite
cores, multi-aperture devices, printed circuit boards, memor:
planes and stacks, plug-in circuit modules, and fabricated
metal casings. Every step from design through test is under
one management to assure maximum quality control and
minimunm cost.

The enlarged photos above show three of the many types of
memory plane assemnblies produced by Lockheed Electronics.

1. Standard commercial open frame ferrite core memory
plane utilizing either coincident current or linear select wiring.

2. Lockheed designed memory array using multi-aperture

3. Memory plane with conventional ferrite cores using im-
bedded assembly and wiring techniques to meet exceptionally
high environmental shock and vibration requirements of mili-
tary specifications.

For further information on Lockheed cores, memory planes
and stacks, or printed circuitry to fill your particular require-
ments, write: Lockheed Electronics Company, 6201 East
Randolph Street, Los Angeles 22. California.

LOCKHEED ELECTRONICS COMPANY

Circle 19 01 Inquiry Card
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ACCURACY 1%

BAND WIDTH:
(10 cps-7 mc)

Accurate measurement of complex weves is now possible

MODEL 9|0A

For the first time one instrument provides 19, midband accuracy,
10 cps to 7me bandwidth, plus 100 u v sensitivity. For added versa-
tility an amplifier output is provided for simultaneous oscilloscope
or recorder monitoring.

Model 910A employs a thermocouple located in the feedback loop
of a sensitive DC amplifier to measure the actual heating effeet of
the input waveform. This circuit arrangement is the key to the rapid
response and high calibration accuracy of the Model 910A and also
prevents any error in reading due to ambient temperature variation.
Isolation of the thermocouple from the input terminals by a high
gain, ultra stable AC amplifier provides high input impedance and
completely protects the thermocouple from burnout under any con-
dition of overload.

Model 910A is ideal for measuring AC currents in non linear de-
vices, total harmonic content of distorted waveforms, noise, average
power of pulse trains, and other measurements that involve wave-
forms wkich are not necessarily pure sinusoids.

oves a wid2 range of frequency with tke NEW jf MODEL 9" 0A:

Partial Specifications—jf MODEL 910A

1 MV to 300V (full scale readings)
—72 to +52 dbm

10 cps to ™Mc

B l"'f,co( full scale 50 ¢ps to

Voltage Raoge:
Decibel Range:
Frequency Response:
Accuracy:

Input lmpedance:

Crest Factor:

Price:

Prices and data subject to change without notice.

A more complete description
will be sent to you uvpon request,

July 1962

+ 2% of full scale 20 cps to 2Mc
+ 3% of full scale 20 cps to

3.5 Mc
+ 5% of full scale 10 ¢ps to 7 Mc

10 megohms shunted by 30 pf for
0.3 volt range and below. 10 meg-
ohms shunted by 15 pf for 1.0 volt
range ang above.

3 at full scale, proportionately
higher for readings less than full
scale.

Cabinet Madel—$545.00

Rack Model—$565.00
Prices f.0.b. factory.

JOHN FLUKE MFG. CO., INC.

P. O. Box 7428

Seattle 33, Washington
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International News

Subsidy Program
For Canadian Research

U. S. companies with Canadian
subsidiaries can now accomplish
proprietary industrial research
projects for outlays of about 25¢
on the dollar under a new Cana-
dian government subsidy program.

Canadian affiliates of American
companies, as well as Canadian
firms, are eligible for industrial
research grants of close to 50%
of the research costs. The re-
search, however, must be done in
Canada.

The additional 25% saving ac-
crues to the companies because
research costs are now fully de-
ductible for Canadian corporate
income tax purposes.

No discrimination will be made
between American-owned and
Canadian-owned companies in ap-
proving requests. Flexible stand-
ards will be used by the Industrial
Research Committee in impartially
approving grants.

Certain conditions which must
be met, however, include the fol-
lowing: (1) That the work be done
in  Canada, either in company
laboratories or contract research
facilities. (2) That competent per-
sonnel and equipment be used. (3)
The projects must be of a true
scientific nature, not design in-
novation, trouble shooting or

(Continued on page 36)
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DUTCH ELECTRONIC PRODUCTION

EUROPE

London—An agreement to work to-
gether in developing techniques and
equipment for all-weather operation
of airliners has been reached by Elliot
Automation Ltd. and the American
Bendix Corp. Both firms are leading
developers of all-weather aviation
equipment in their countries.

London—A new type of pay TV
system involving use of central billing
exchanges and coaxial cable is being
considered here for adoption in the
United Kingdom. Designed by Mar-
coni’s Wireless Telegraph Co. Ltd., it
was recently previewed before gov-
ernment oflicials and entertainment in-
dustry heads. A central billing ex-
change would register all programs
seen in a method similar to that for
billing phone calls.

London—A machine developed here
makes capacitors using interleaved
sheets of metallized paper. Plessey
Co. Ltd. developed it from a machine
for fabricating packets of interleaved
cigarette papers. Chief advantages
gained are a reduction in self-induct-
ance and better heat dissipation.

Oslo—The U. S. Navy’s “Bullpup”
air-to-surface missile will be built for
NATO by European NATO nation
manufacturers. The Norwegian firm
of Kongsberg Vapenfabrikk will be
prime European contractor. The Mar-
tin Company, U. 8. prime contractor,
and the Navy will render technical
assistance.

Photo at left shows
ultra-modren electron
microscope under
construction at fac-
tory in Holland. Hol-
land now ranks fourth
among World's na-
tions in exporting
electrical and elec-
tronic products to
other nations, with
7% of all exports in
these fields in 1960.

TINY JAPANESE TV

Pictured above is one of several makes of tiny
Japanese TV sets which may soon hit U.S.
market. This one, manufactured by Mitsubishi
Electric Manufacturing Co., is dwarfed by 14-
in. set in BG, seems small compared with pack
of cigarettes. Set has 6-in. screen, 23 transis
tors, weighs 6 Ibs. Another set developed
almost at same time by Sony Corp. features
5-in. screen, 24 transistors, weighs 8 Ibs. Still
another, a 10-in. set produced by Tokyo
Electric Co., is already being sold here.

ASIA

Tokyo — The Mitsubishi Electric
Manufacturing Co. Ltd. and General
Precision Equipment, Inc., of the
United States, have formed a new
firm. The new company, known as
Mitsubishi Precision, Inc., will make
precision electronic equipment.

New Delhi—A contract to produce
what is believed to he the first com-
puter for India has been awarded by
the India Supply Mission here. The
award went to Electronic Associates,
Ine., Long Branch, N.I. The computer,
a PACE 231R general purpose analog
system, will be installed at the De-
fense Ministry here.

Tokyo Three or four Japanese
communications satellites will be or-
biting by 1964 in time for Olympic
Games reportage from here if re-
search proceeds as expected. A 105-
Ib. cylinder-shaped satellite is being
developed by Nippon Electric Co.,
Ltd., under a Science and Technology
Agency grant. The satellite will be
put in orbit by a U. S. rocket to min-
imize cost to Japan. Both the vehicles
used and the orbits will probably be
decided by NASA.

AFRICA

Monrovia — Liberia has awarded
RCA a $2,860,000 contract to install
long-distance telephone links within

(Continued on page 36)
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DUAL
TRANSISTORS

IN A SINGLE
T0-5 PACKAGE

® All leads isolated
® Improved thermal tracking
® Less board space

® A wide range of Fairchild Silicon
Planar or Silicon Planar Epitaxial
transistors

@ Fairchild Planar reliability

FAIRCHILD TRANSISTORS AVAILABLE IN DUALS

Similar Types Dual Similar Types Dual Similar Types Dual
2N708 SP8300 2N916 SP8306 2N2297 SP8312
2N709 SP8301 2N995 SP8307 2N2368 SP8313
2N910 SP8302 2N1132 SP8308 2N2369 SP8314
2N911 SP8303 2N1613 SP8309
2N914 SP8304 2N1711 SP8310
2N915 SP8305 2N1893 SP8311

MATCHED AMPLIFIER TYPES AVAILABLE

2N20607 2N2223t 2N2223At SP8305A (2N915)* SP8306A (2N916)*

“Matched Beta within 10% at I. = 1 mA, and e
Vee = 5 Vi Vyew — Vue: (absolute values) < 0.005 V. F I R c I I I I D

S ——————
SEMICONDUCTOR

For complete information,
3 3 545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. « YORKSHIRE 8-8161 - TWX: MN VW CAL 853
check your Fairchild Sales Repl‘esentative. A OIVISION OF FAIRCHILDO CAMERA ANO INSTRUMENT CORPORATION

tSee data sheets for matching specifications.
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Phone: CApital 6-9100

Waveline has developed a series of Power Set
Attenuators to provide well shielded, efficient, variable
attenuation over a frequency range of 2.6 to 18.0 Gc
in six standard models. These variable Power Set
Attenuators provide a variable attenuation of from
0.5 to 20.0 db over the full waveguide frequency
range with an indication of the approximate
attenuation value.

Each unit contains an adjusting mechanism with
a precision lead screw which enables fine adjustment
of power level settings. A marking indicator is
provided for visual presentation of approximate
attenuation setting. The attenuating element is
completely enclosed and special consideration has
been given to provide adequate shielding of the
adjusting mechanism, thereby resulting in a very
effective overall shielding and an absolute minimum
of radiation leakage.

Maximum VSWR for each unit is 1.15 over the
complete waveguide frequency range. Attenuation
can be varied in each model from 0.5 to 20.0 db and
rated power is 1 watt average.

Waveline Frequency Waveguide

Model No. Range, Gc Type
203 260 to 395 RG-48/U
303 | 395 to 585 RG-49/U
403 585 to 8.20 RG-50/U
503 7.05 to 100 RG-51/U |
603 | 8.20 to 12.4 RG-52/U
703 124 to 180 RG-91/U

JVAVELINE

CALDWELL, NEW JERSEY

Circle 28 on lnquiry Card

INC.

TWX Caldwell, N. ). 703

International News

(Continned from page 34)

the fast-growing nation and connect it
with the rest of the world through
telephone and telegraph systems.

AUSTRALIA

Canberra — The world’s first com
pletely transistorized radio naviga-
tion beacon has been developed by an
Australian firm and is now being
tested. This is particularly important
for this country, where many small
infrequently used airports now lack
navigational aids due to their high
cost. The Beacon was developed for
the Dept. of Civil Aviation by Stand
ard Telephone & Cables Pty Ltd., of
Sydney, an IT&T affiliate.

NORTH AMERICA

New York—News was transmitted
at 1,000 wpm. recently over a test cir-
cuit from New York to London by the
New York Times. A high-speed voice
circuit and a Digitronics Dial-o-verter
System were used. The test means
that the Times may soon he able to
transmit some 60,000 words it needs
for its International edition, published
in Paris, in an hour.

Subsidy (Continued from page 34)

empirical experiments.

The extent of Canadian govern
ment subsidies will about equal
the cost of the salaries of scientific
personnel involved, roughly half
the cost of a research project.
The initial appropriation is $1 mil-
lion, but additional sums will be
made available when the extent of
industrial interest can be ap
praised.

It is anticipated that the pro-
gram will make long-range re-
search in Canada competitive with
or even cheaper than, research
conducted in Europe by American
companies. Few American firms
have had incentive to use Cana-
dian research in the past because
its cost has been comparable with
that in the U. S.

Among the program'’s objectives.
from the Canadian point of view
are (1) Building up Canada’s
internal research facilities. 2)
Encouraging scientists and techni-
cians to stay in Canada. (3) En
couraging young people to take up
scientific careers. (4) To make the
conduet of industrial research
economically more feasible for
small companies.
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News

Briefs

EAST

BURROUGHS CORP.. ELECTRONIC COM-
PONENTS DIV, Plainfield. N. J.. has an-
nounced ¢ nstructi .n of a plant addition which
will double their present engineering an
manufacturing facilities. Occupanczy is slated
for Octoher 1962,

KULKA ELFCTRIC CORP., Mt. Vernon,
N. Y.. and HERMAN H. SMITH. INC., Brook-
lvn, N. Y.. have merged and are now known
as KULKA SMITH ELECTRONICS CORP.
The merzer was effected by un equal exchange
of Kulka Class “A" stock for Smith common
stock.

BREEZE CORPORATIONS. INC.. Union,
N. J.. has received a $1 millian contract for
slip ring assemblies from the SPERRY GYRO-
SCOPE D!V, SPERRY-RAND CORP.

ORTRONIX INC.. Orlando, Fla., has been
awarded a contract, totaling $122.000 for the
design and manufacture of 6 SSK FM airborne
telemetry systems, from NASA’s Murshall
Space Flight Center, Huntsville, Ala. The
systems are to he used aboard both current
and future Saturn missiles.

ACCURACY. INC., Walthaum. Mass., has ac-
quired RAYTRON ELECTRONICS, INC,
Hicksville, I.. 1.. N. Y. Raytron will operate
as a subsidiary and will be the potentiometer
div. of Aceuracy.

KEARFOTT DIV, AERNSPACE GROUP,
NERAI. PRECISION. INC.. Little Falls,
N. J.. hus received a $225.000 contract from
the Dept. of the Navy, Bureau of Ships. The
contract is a 2-phase program : Phase 1 cover-
ing feasibility study and Phase Il to design
and build a “breadbzard” model of a Sun
Moan Tracker. Intended for ship applications,
the Sun Moon Tracker will provide sun or
nmoon angilar direction information.

DEFENSE end ENGINEERING PRODUCTS
GROUP. GENERAL INSTRUMENT CORP.,
Westword. Mass., and Hicksville, L. I, N. Y.,
has been awarded a prime letter contract by
the U. S. Navy’'s Bureau of Weapons, to de-
sign and develop oceansgraphic instrumenta-
tion and to conduct underwater studies for the
Pclaris program.

GENERAL ELECTRIC CO. has announced
plans for a $3 million expansion of its Elec-
tronic Specialty Capacitor plant, Irmo, S. C.
About £1.5 million will be used for a 109,
increase in manufacturing and research space
and the other $1.5 million will be spcnt on
new equipment,

HUGHES AIRCRAFT <€O.s SEMICON-
DUCTOR DIV.. Newport Beach, Calif.. has
moved its Long Island, N. Y., sales oftice from
Garden City, to new quarters at 220 Old
Country Rd.. Mineola, N. Y.

MELPAR, INC., SUB. of WESTINGHOUSE
AIR BRAKE CO., Falls Church, Va., has heen
awarded a $1.4 million letter contract from
the USAF for the production of 9 GAM
(Guided Air Missile), 83 A/B missile trainers.
The GAM-83 is an supersonic air to surface
missile carried by tactical jet aireruft capable
of delivering a conventional warhead.

NASA’s Oflice of Manned Space Flight has
awarded a $115,000 development contract to
the SPACE SCIENCES LABORATORY of
GENERAL ELECTRIC CO.'s MISSILE AND
SPACE VEHICLE DEPT.. Valley Forge, Pa.
The contract is for the development of aun
experimental unit capable of continuously re-
claiming. under space conditions, the bulk of
uxygen consumed by a man.

ELECTRONIC INDUSTRIES -
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Capsule summaries of important happenings in

affairs of equipment and component manufacturers

TECHREP DIV., PHILCO CORP., Philadel-
phia, Pa., has received a $350.000 contract for
maintenance uf precisicn mea uring equipment
at the USAF s Vandcnberg AFB, Calif.

POTTER INSTRUMENT CO., INC., Plain
view, N. Y.. has received an order for more
than $130,000 from the DIGITAL EQUIPMENT

CORP., Mavnard. Mass., for Potter Model
90611, magnetic tape transports.
SYLVANIA ELECTRIC PRODUCTS, INC..

Rutfalo, N. Y., has received a $570,000 USAF
contract for manufacture of components for
the AN/APN-81 precision doppler radar navi-
gation system for aircraft. The contract was
awarded by the Air Force Aeronantical Sys-
tems Div., Wright-Patterson AFB, Dayton,
Ohio.

INTERNATIONAL RESISTANCE (CO.,
Philadelphia. Pa.. has announced construction
plans for a 12.500 sq. ft. extension of its ST.
PETERSBURGH, FLA., DIV, facilities.

THE THOMAS & BETTS CO., INC., has an-
nounceild construction of a new 67,000 sq. ft.
addition at its main plant in Elizabeth, N. J.
The additional floor :urea represents ahout a
209%, expansion and will house expanded manu-
facturing and warehouse operations. Construe-
tion is expected to be completed by November

1962.
MIDWEST

SANGAMO ELECTRIC CO., Springtfield, 1.,
has announced plans to move its high relia-
bility eapacitor components production from
Marion, Ill., to an enlarged plant, 276,000 sq.
ft.. in Pickens, S. C. Sales, engineering and
executive offices remain in Springfield.

HALOGEN INSULATOR and SEAL CORP.,
Franklin Park, Ill., has announced nlans for
plant expansion that will add 509 to its
previous output. The expansion plans include
the moving of its molding department and
test laboratorv to new air conditioned facilities
at Franklin Park.

TOWER COMMUNICATIONS CO., Sioux
City, Ta., has announced that its wholly owned
snbsidiary TOWFR COMMUNICATIONS CO.
LTD., Toronto, Canadn, has been awarded a
$2.5 million contract by the Canadiann Govern-
ment. The contract is for the design, fabrica-
tion and installation of long-wire antennas
and towers for a high frequeney communica-
tion system extending from the Pacific to the
Atlantic Ocean.

URETHANE INDUSTRIES INTERNA-
TIONAL INC., Evanston, Ill., lias announced
the purchase of STAUFFER-HEWITT CO.,
from the STAUFFER CHEMICAL CO. The
purchase price was in excess of $£2 million.
Stautfer-Hewitt's name will be changed to the
AMERICAN URETHANE DIV, of Urethane
Industries International Inc. American Ure-
thane will continue to operate the two plants
in Franklin and Newton. N. J.

ROHN MFG. CO.. Peoria, 111, has announced
the completion of two new buildings at its
tower manufacturing plant. having total floor
space exceeding 10.000 sq. ft. The buildings
are now in operation. Also added was addi-
tional warehousing areas.

CENTRALAB. THE ELECTRONICS DIV,
of GLOBE-UNION, INC., Milwaukee, Wis., has
established new headquarters for its DISTRI-
BUTOR DIV. The 16.000 sa. ft. facilities will
house the division's sales, administrative, and
stocking operations and is located in Meno-
monee Falls, Wis.

INSTRUMENTS INCORPORATED
has been awarded a subcontract of approxi-
mately £900.000 by PHILLIPS PETROLEUM
CO.. for the fabrication of fuel for the Atomic
Energzy Commission’s experimental organic
cooled reactor. The reactor is under construc-
tion at the AEC’s National Reactor Testing
Station near Idaho Falls, Idaho. The fuel will
bhe fabricated at the NUCLEAR PRODUCTS
GROUP of TI's corporate division. METALS
& CONTROLS INC., Attleboro, Mass.

TEXAS

The SYSTEMS DIV, BECKMAN INSTRU-
MENTS, INC., Fullerton. Calif., has opened a
sales office in Atlanta, Ga., at 3240 Peachtree
Rd., N.E. The oflice will service the south-
eastern United States.

FAIRCHILD SEMICONDUCTOR. Mountain
View, Calif., has been given a repeat order of
approximately $370,000 to supply transistors
to the Boeing Co., Seattle, Wuash., for use in
the USAF's Minuteman weapon system.

FORD INSTRUMENT DIV, SPERRY RAND
CORP., N. Y., has awarded a $300,000 contract
to PACKARD BELL COMPUTER CORP., Los
Angeles, Calif., for two Nontrajectory Record-
ing Systems for shiphoard use. These digital
data systems will he used as part of the Mobile
Atlantic Missile Range System (MARS), in
the tracking of missiles and satellites fired out
over the AMR.

MOTOROLA SEMICONDUCTOR PROD-
UCTS INC., Phoenix, Ariz.. has opened a new
district sales office at 2136 Kl Cajon Blvd.,
San Diego, Calif. The new office brings to
18 the total number of field oflices now op-
erated in the United States.

THE BENDIX CORP., N. Hollywood, Calif.,
huas been awarded a contract totaling ap-
proximately $300.000 by NASA's George C.
Marshall Space Flight Center. Huntsville, Ala.,
for a telemetry playback system. The 18
racks of telemetry equipment will he delivered
this summer to the Space Flight Center in
Huntsville.

BOURNS, INC., has movel its TRIMPOTE®
DIV. into new 90,000 sa. ft. facilities at 1200
Columbia Ave.. Riverside Industrinl Peark,
Riverside, Calif.

PHOTOGRAPHIC INSTRUMENTATION
DEVELOPMENT CO., Tarzana, Calif., has
announced ground breaking plans for a new
15,000 sq, ft. manufacturing faeility in Chats-
worth, Calif. Photogrvaphic designs and manu-
factures integrated instrumentation recording
syvstems for telemetry and ionospheric studies.

AiRESEARCH MFG. DIV, THE GARRETT
CORP., Phoenix, Ariz.. has received a $650,000
follow-on contract from the Army's Los An-
weles Ordnance Distriet for additional produe-
tion of small mobile 30kw gas turbine genera-
tor sets. The sets are for use in the Army’s
Sergeant Missile launching system.

DATA SYSTEMS DIV., RADIO CORP. OF
AMERICA, Van Nuys, Cualif., has received a
$1,928,000 contract from NASA's Marshall
Space Flight Center, Huntsville, Ala., to pro-
vide 3 gronnd computer systems for support
of the Saturn vehicle program.

WIANCKO ENGINEERING CO.. Pasadena,
Calif., has received a contract from NASA
totaling $78,085 for pressure generating sys-
tems for the Saturn Program. The equipment
will be used to checkout and calibraute pressure
instrumentation and transducers prior to actual
test firing.
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EAI ANNOUNCES
ALL-SOLID-STATE

DIGITAL VOLTMETER
UNDER®3000................

offered at volume production prices. Increased acceptance of the solid-state reliability and long-term sta-
bility of these precision instruments has enabled EAl to sharply increase output. Resulting manufacturing
economies permit prices comparable to electro-mechanical digital voltmeters.

NO COMPROMISE WITH QUALITY...CHECK THESE OUTSTANDING FEATURES:

B All-solid-state reliability B 200 readings-per-second average M Complete electrical outputs and
W 0.01% plus 1 digit absolute B “Full-Time* high input impedance system provisions
accuracy with six-month stability

SERIES 5000 4 digits with automatic polarity, SERIES 5001 featuring automatic polarity, automatic

manual ranging $2950 ranging and 20% overrange $3950

CALL YOUR EAI REPRESENTATIVE TODAY!

EA} HAWTHORNE ELECTRONICS SOUTHWEST ELECTRONICS INDUSTRIES, INC,
Syracuse, N. Y, 315 GL 8-2188 Portland, Ore. 503 BE 4-9375 Dallas 214 EM 3-1614
Seattle 206 PA 5-1460 Houston 713 MA 3.5775
ELECTRO SALES ASSOCIATES, INC,
Clevelond 216 RE 2.7444 EE A CIATES, INC.
Doyton 513 CH 4-555) é'rs,'anldo Fl:SO ' CH 1-4445 R. EDWARD STEMM, INC.
Detroit 313 TU 6-2280 Towion ‘Md i 301 VA 3.3434 Chicago 312 €S 9-2700
vl Min li 612 822-8404
G. CURTIS ENGEL & ASSOCIATES, INC. WissolonyMd: b ol RS
Ridgewood, N. J 201 Gl 4-1400 Hountsville, Ala. 205 JE 6-0631
Philadelphia, Pa. 215 WA 2.3270 Winston-Salem, N. C. 919 PA 4.2406 THE HOWARD J. SCHUFT COMPANY
York City, N, Y. 212 RE 2-0001 Newtonville, Mass. 7 -5304
New York City, N G. S. MARSHALL COMPANY ewtonville, Mass 617 LA 7-530
4 ] New Haven, Conn, 203 UN 5-1365
F. Y. GATES COMPANY San Marino, Calif. 213 MU 1-6781
Salt Lake City 801 EL 9-1101 Son Diego 714 BR 8-6350
Albuguerque 505 CH 3-8010 Redwood City 415 EM 6-8214 ALLAN CRAWFORD ASSOCIATES, LTD.
Englewood, Colo. 303 SU 1-8566 Scottsdale, Ariz. 602 946-5521 Willowdale, Ontario, Can. 416 BA 57391
EAI ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey
Analog/Digital Computers Data Reduction Process Control instruments Computation Service
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Space Restricted?
Application Severe?

4

With locking bushing With watertight panel seal

With encapsulation

i

With line switch

For board mounting

The same reliability and superior performance of Allen-
Bradley’s famous hot molded construction is found in
this "space-saving’’ size. The solid resistance element,
collector track, terminals and insulating material are
all hot molded —by A-B’s exclusive process—into a
single s